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MHNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHUM Ha YpPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHus
COCTaBJICHA Ha OCHOBE TpeOOBaHWI K pe3yJibTaTaM OCBOCHMSI OCHOBHOM
00pa3oBaTEIbLHOM MPOrPaMMbl OCHOBHOTO O0IIEro 00Opa3oBaHusl, MPECTABICHHBIX
B OI'OC OOO, a Takxke Ha OCHOBE (QeaepanbHON paboyeil mporpaMMel
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPErnoAaBaHusi ydeOHOTro npeamMera « XuMush»
B 00pa3oBaTeNbHBIX opranu3aiusax Poccuiickoit denepaiuu.

[Iporpamma mo xuMuu AA€T TPEACTABICHHE O UENSAX, OOLIEH cTpaTeruu
oOy4eHHsi, BOCHUTaHUS W Pa3BUTHS OOYYAIONIMXCS CPEACTBAMHU Y4YEOHOIO
npeaMera, yCTaHaBJIMBAET o0si3aTeNbHOE peaMETHOE coJiep>KaHue,
MpeaycMaTpUBAET paclpe/ieieHue ero Mo KjilaccaM U CTPYKTypHpOBaHHUE IIO
pazienaM M TeMaM NOporpaMMbl IO XUMHH, OINPEAENISET KOJIUYECTBEHHBIE U
Kau€CTBEHHBIEC XapaKTEPUCTUKU COJICpKaHMUS, PEKOMEHIYEMYIO
MOCJEAOBATEALHOCTh  M3YUYECHHS XUMHUU C Y4YETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSA3€H, JIOTUKM  Y4eOHOTrO  IIpoIlecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYaromuxcs, OMNpeAessieT BO3MOXHOCTH —MpeaMeTa IS
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOW 0Opa30BaTeIbHOM
IpOrpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TakKe TpeOOBaHMM K
pe3yibTataMm 00yYeHHs] XUMUU Ha YPOBHE IIeJIei 3yUeHHs MPeIMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IO3HABATEIbHOU JEATEIbHOCTH OOYYarolerocss IO OCBOCHUIO
y4eOHOTr0 Co/IepyKaHMs.

3HaHWE XUMHUHU CIYXXUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PECHUS
oOydaromierocsi, ero MpejcTaBiIeHUN O MaTepUATLHOM EIUHCTBE MUpPA, BAKHYIO
posib urparot GOpMHUpPYyEMbIE€ XHMHEH MPEACTABICHHUS O B3aUMONPEBPAICHUIX
SHEPrUu M 00 DBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTSIX PEIHICHUS TJI00aTbHbIX
npo0JieM YCTOWYMBOIO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, IHEPIETUUYECKOMH,
MUIIEBOM 1 SKOJIOTUYECKON O€30MaCHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3ydeHne Xxumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM IS CaMOpPa3BUTUA |
dbopMHUpOBaHUS KYJIBTYphI JINYHOCTH, €€ 001Iel 1 (QYHKIIMOHATLHOW TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (POPMHUPOBAHUE MBIIICHUS U TBOPUYECKHUX CIIOCOOHOCTEHN
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSTENbHOW Yy4eOHOW  JEeSATENBHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCIEJOBATEIIbCKUX YMEHUM, HEOOXOIMMBIX KakK B
MOBCEIHEBHOM KM3HU, TaK U B TPOPeCcCHOHATLHON AeSTETbHOCTH;

3HAKOMHUT CO CIEHU(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIaIbIBA€T OCHOBHI
I[EJIOCTHOTO B3IJIsIIa Ha €UHCTBO MPUPOJIBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATanoM B JOPMUPOBAHUH €CTECTBEHHO--HAYYHOU IPAMOTHOCTH 00yUYaIOIIUXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-HAYYHBIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCHT CBOW BKJIaJ B DKOJIOTHYECKOE
oOpa3zoBaHHe 00YJaIONMINXCSI.

Jlanubple HampaBiieHUs B OOYYEHHM XMMHH OOECNEUYMBAIOTCS CHEIU(pUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPBIA  SIBJISETCS  MENaroruyecku
aJanTUPOBAHHBIM OTpa’keHHEeM 0a30BOM HAYKH XMMHUH Ha OMPEeIEHHOM JTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO O0IIEro 0Opa3oBaHUsl OPUEHTHUPOBAH Ha
OCBOCHHE OOYyYarOUIUMHUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHATUA XUMHH, OCHOB
HEOPTraHWYECKOM XUMHUU W HEKOTOPBIX OTACJbHBIX 3HAYUMBIX TMOHSTHH
OPTraHUYECKON XUMHH.

CrpykTypa coaepkaHus MPOrpaMMbl IO XUMHH C(OPMHUpPOBAHA HA OCHOBE
CUCTEMHOTO mnoaxoaa K e€ uaydenuro. CoaepikaHHe CKJIAJAbIBAETCS U3 CHCTEMBbI
MOHATUH O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUN O XUMHUYECKON
peakuuu. OO0e 3TH CUCTEMBI CTPYKTYpPHO OpraHU30BaHbl [0 IPUHLHUITY
[IOCJIEOBATENBHOTO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHUYECKHUX IPEIACTABICHUI
Pa3HOIO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akoHa /. 1. MeHieneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— YUYEHHUA O CTPOEHUU aTOMa U XMMHUYECKOU CBSI3H;

— TMpEeACTaBIEHUN 00 BJIEKTPOIMTUYECKOM TUCCOLMAIMU BEIIECTB B
pacTBOpax.

Teopernueckne 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKU
MOJIYYEHHBIX U OCMBICJIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJIHOTO
YPOBHS K JAPYrOMY, BBINOJHSS (PYHKIMU OOBSICHEHUS U IMPOTHO3UPOBAHUSA
CBOMCTB, CTPOEHUS U BO3MOXHOCTEW MPAKTHUYECKOrO NMPUMEHEHHUS U IOIYYEHUS
U3y4aeMbIX BEILECTB.

OcBoeHue mnporpaMMbl IO XHMHH CHOCOOCTBYET  (POPMHUPOBAHUIO
IIPEIACTABJICHUS O XMMUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUpPA B JIOTUKE
e€ CHCTEMHOW MNpUpOIbl, LIEHHOCTHOIO OTHOILIEHHWS K HAyYHOMY 3HAHUIO U
METOJaM IO3HaHWA B Hayke. M3ydeHne XMMHUM MPOHUCXOAHUT C NPHUBJICUYEHHEM
3HaHUU M3 paHee M3YYEHHBIX Y4YeOHBIX IpeamMeToB: «OKpyx aroumil Mupy,
«buonorus. 5—7 knacce» U «Pusuka. 7 Kiacey.

[Ipy wu3ydeHHH XUMUU TPOUCXOIUT (HOpPMHpPOBAHME 3HAHUUW OCHOB
XUMHUYECKON HAyKH Kak 0O0JIACTM COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUUYECKOU
NEeSATEIbHOCTH YeJIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpHI.
3amaua y4eOHOTO TpeaMeTra COCTOMT B (OPMHPOBAHHWU CHUCTEMbI XUMHUYECKHX
3HaHUU — BaXHEUIINX (PAaKTOB, MOHATHI, 3aKOHOB ¥ TEOPETUUECKHUX IMOJIOKEHUH,
JOCTYITHBIX 000OIIEHNIT MUPOBO33PEHUYECKOTO XapaKTepa, s3blKka HAYKH, B



MpUOOIIEHUH K HAy4YHBIM METOJIaM TIO3HAHUS TPU H3YYCHHH BEIIECTB W
XUMHUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHHH B Yy4eOHO-TIO3HABATEIbHOM U Yy4yeOHO-HUCCIEA0BATEIbCKOU
NeSTeIbHOCTH, OCBOCHMM MpaBWi 0€30MacHOTO OOpallleHHus C BeElIecTBaMHU B
MMOBCEIHEBHOM KU3HU.

[Ipu m3ydeHnn XMMUU Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs BaKHOE
3HaYeHHUe MPUOOPENU TaKUE LI, KaK:

— (opmupoBaHME WHTEIUIEKTYaJbHO PA3BUTONM JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIILHOMY MPUHATHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

—  HampaBJEHHOCTb OOYy4YEHUs Ha  CUCTEMAaTUYECKOE MPHOOIICHHE
oOy4Jaronmxcsi K CaMOCTOATENIbHON I03HABATEIbHOU JIEATEIbHOCTH, Hay4YHBIM
METO/IaM TO3HaHUs, (GOPMHUPYIONIUM MOTHUBALIMIO M PAa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecnieueHue yCIOBUM, CIIOCOOCTBYIOIMIMNX MPUOOPETCHUIO 00YUYAIOIIIUMUCS
OMbITa PA3HOOOPA3HON JESITENIBHOCTH, TO3HAHUS W CaMOIO3HAHUS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETECHIINM), MMEIOIIMX YHUBEPCAIbHOE 3HAYCHUE IS
Pa3JIMYHBIX BUJOB JEATEIBHOCTH;

— (QopmupoBanue oOmeld (PYHKIMOHAIBHOW M €CTECTBEHHO-HAYyYHOU
rPaMOTHOCTH, B TOM YHCJI€ YMEHHU OOBICHATH U OICHUBATH SIBJICHUS
OKPY’KAIOIIEr0 MHUpa, UCIOJb3ys 3HAHMUS W OMBIT, MOJYYEHHBIE MPU H3YUYECHUU
XUMUU, TPUMEHATh UX MPU PEUIeHUH MNpoOJIeM B TOBCEIHEBHOM >XKU3HU U
TPYZIOBOU JEATEIBHOCTH;

— (QopmupoBanue y 0OyYarmMXCS TYMAaHUCTUYECKUX OTHOIICHUM,
MOHUMAaHUSl IIEHHOCTH XUMHUYECKUX 3HAHUM JJIS BBIPAOOTKH DSKOJOTUYECKU
IEJ1€CO00pa3HOT0 TOBENEHUS B OBITY W TPYIOBOM JESITEIBHOCTH B IIEJISIX
COXPaHEHMS CBOETO 3[I0POBbS U OKPYKAIOLIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIHMTAHUIO HAa OCHOBE YCBOEHHUS OOIIEUETIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpO(HIIsi ¥ HANpaBICHHOCTH JAJIbHEHIIIETO
00yueHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX JUJII HW3YYEHHUS] XHUMHUU Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanusi, coctapisieT 136 yacoB: B 8 kiacce — 68 1acosB (2
Jaca B HeJeo), B 9 kiacce — 68 yacos (2 yaca B HeseIio0).



COILEPKXAHUE OBYUYEHUSA

8 KUIIACC

IlepBoHaYa/IbHbIe XMMUYECKUE TIOHATHSA

[Ipenmer xumun. Ponb XMMUM B J)KM3HU YEIIOBEKA. XMMUS B CUCTEME HAYK.
Tena wm BemectBa. dusnueckue CBOMCTBA BEHIECTB. ATpPEraTHOE COCTOSHHE
BenlecTB. [loHsATHE O MeTonax Mo3HaHHWS B XUMHUH. UUCThIE BelIECTBA U CMECH.
CniocoObl pa3fienieHust CMeceil.

ATOMBI ¥ MOJEKYIbl. XHUMHUYECKHE 3JIEMEHThl. CHUMBOJBI XHUMHYECKHUX
aneMeHTOB. [IpocThie U CllokKHBIE BelecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas Qopmyna. BaneHTHOCTH aTOMOB XUMHUYECKHX 3JIEMEHTOB.
3aKOH TMOCTOSIHCTBA cocTaBa BewecTB. (OTHOCUTENbHAsT AaTOMHas —Macca.
OTtHOcUTENbHAST MOJIEKYJIsIpHasi Macca. MaccoBast 10JIsI XUMUYECKOr0 3JIEMEHTA B
COCIMHEHHUH.

KonnuectBo BemiectBa. Moiib. ModsipHast macca. B3auMoCBsI3b KOJIMYECTBA,
MacChl W 4YHUCJA CTPYKTYPHBIX €IUHUIl BemiecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTUHEHUH.

Du3NYeCcKUe U XMMHUUYECKUE SBJICHUS. XUMHUYECKas peakuus U €€ MpU3HaKU.
3aKOH COXpaHEHMsSI MacChl BEIIECTB. XMMHUUYecKHe ypaBHeHus. Knaccuduxanus
XUMUYECKUX PEaKINil (COeTMHEHUS, Pa3JIOKEHUS, 3aMEeIIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCYI0H, MpaBuiaMu paboThl B JabopaTopuu U
npuémMamMu o0palleHus: ¢ JJabopaTOpHbIM 000PYJOBAaHUEM, U3YUYEHUE U OINHUCAHUE
¢u3nuecKkux CBOWCTB 00pa3llOB HEOPraHMYECKUX BEIIECTB, HaOI0/IeHNE
¢usnueckux (IJIaBJIEHUE BOCKA, TasHUE JIbJa, pAacTUpPaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAIMS BOJbI) U XUMHUYECKUX (TOpPEHUE CBEYM, MPOKAJTUBAHUE
METHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla ¢ KUCIOTON) SIBJICHUH, HAOMIOeHUE U
ONMCAaHUE NPU3HAKOB MPOTEKAHUS XMUMHUYECKHX pEaKUui (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3oKeHHE THUAPOKCHUIIA
menu (I1) mpu HarpeBaHuM, B3auMoJIeHCTBHE KeJe3a ¢ pacTBopoM cosiu meau (11),
U3Y4YEHHE CIOCOOOB PA3EJICHHs] CMECEH: C MOMOIIbI0 MarHuTa, (GUiIbTPOBAHUE,
BbITIApUBAHUE, NUCTHLISAIMSA, XpoMaTtorpadusi, MpoOBEIeHNE OYUCTKH TTOBAPEHHON
coiv, HaOMIOJEHWEe W  ONHWCAHWE  PE3yJbTaTOB  MPOBEJCHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHUsI MAacChl, CO3JaHUE MOJeNIed MOJEKYI
(1IapoCTep>KHEBBIX ).

Ba:kHeiimue npejacTaBuTe/ I HEOPraHMYECKHUX BelllECTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kuciaopon — aneMeHT U MpocToe
BemiecTBO. HaxoxneHue kucimopona B MPUPOAE, (PU3NUECKUE U XUMUYECKHUE
cBoiictBa (peakuuu ropeHusi). Oxcuapl. [Ipumenenne kucimopona. CrocoOb!



MOJIy4eHHUs] KHCIopoja B JabopaTopud W MPOMBINUICHHOCTH. KpyroBopor
Kuciopoza B mpupoje. O30H — alIoTponHasi MOAU(PUKALINS KUCIOPOIa.

TernnoBoit 3((}eKT XUMHUECKON peaKInu, TePMOXUMUYECKUE YpaBHEHUS,
9K30- W JHAOTEPMUYECKHE pEaKUMH. TOIUIMBO: Yrojlb W METaH. 3arps3HEHHE
BO3/lyXa, yCUJIEHHUE MapHUKOBOTO 3 (exTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — sneMeHT M mpocroe BemecTBO. Haxoxknenwe Bomopona B
npupoae, (GU3MYECKHEe ¢ XUMHUYECKHE CBOICTBA, MPUMEHEHHE, CIOCOOBI
nony4yeHus. Kncmorel u comnm.

MoutsipHbIit 006EM ra30B. Pacu€Thl M0 XUMUYECKUM YPaBHECHUSIM.

dusnyeckue cBoWcTBa BOAbl. Boma kak pactBopurens. PacTBOpEL
HacelllleHHBIE W HEHACHIIIEHHBIE PACTBOPBL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBas n0Jig BelIeCTBAa B paCTBOpPE. XUMHUYECKHAE CBOMCTBA BOJbL. OCHOBAHMUSI.
Ponb pacTBOpoB B MpuUpoji€ U B KU3HHU YesoBeka. KpyroBopoT BOJbI B MPUPOJIE.
3arps3HeHne NpUPOAHBIX BoJ. OXpaHa U OUUCTKA MPUPOJHBIX BOJI.

Knaccudukanusa neopranmdeckux coeauHeHuit. Oxkcunabl. Kiaccudukanus
OKCHJIOB:  cojieoOpasytonue (OCHOBHBIE, KHCIOTHBIE, aM(dOTepHbIE) W
HecoseoOpasyromue. Homenknatypa oxcugoB. DuU3WYECKHME M XUMHUYECKHE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Krnaccudukamuss ocHOBaHUM: IIENIOYM W HEPACTBOPHUMBIC
ocHoBaHusA. Homenknarypa ocHoBanuil. dusznueckue M XMMUUYECKHE CBOMCTBA
ocHoBaHuM. [lonydyeHne OCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucnor. @usnyeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHoctm metammoB H. H. bekerona.
[Tomy4yeHue KUCoT.

Conu. Homenkiarypa coiieil. @u3nyeckne U XMMHUYECKUE CBOMCTBA COJIEH.
[Tonydyenue cosen.

['eHeTnyeckas CBSI3b MEXK/y KJlacCaMU HEOPTaHUYECKUX COCTMHECHUIA.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONPEICIICHUE COJIEPkKaHUs KUCIOpOJa B BO3yXE, MOJyUCHUE,
coOupaHue, pacno3HaBaHWE U HW3YYEHUE CBOMCTB KHCIOPOJa, HaOIIOACHUE
B3aUMOJICHCTBUSl BEIIECTB C KHUCIOPOAOM M YCJIOBUSI BO3HUKHOBEHUS W
MpeKpamieHuss TopeHus (TMokapa), O3HAKOMJICHHE C O0Opas3llaMu OKCHIOB W
OMHCAaHUE WX CBOWCTB, TOJyYCHHE, COOMpaHWEe, pPACTO3HABAaHWE U H3YYCHHE
CBOMCTB BOJIOpoja (ropeHue), B3zauMojencTBue Bojopoda ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BAaHUE BHUACOMATEPHUAIOB), HaOMOAeHUE O00pa3IloB BEIECTB
KOJIM4ecTBOM 1 Mousb, HCClIeJOBaHUE OCOOEHHOCTEH pPAacTBOPEHHS BEIIECTB C
pPa3IMYHONM PACTBOPUMOCTHIO, MPHUTOTOBIEHUE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOW J0JIEW PaCTBOPEHHOIO BELIECTBA, B3aMMOJECHUCTBUE BOJIbl C METAJLUIAMU
(HaTpueM u KajblKieM) (BO3MOXKHO HCIOJb30BAaHUE BHUACOMATEPHAIIOB),



WCCIeIOBaHNEe OOpa3lloB HEOPTaHMYECKUX BEIMIECTB PA3IMYHBIX  KJIIACCOB,
HaAO0JII0/ICHHE U3MEHEHHUS OKPACKH MHAMKATOPOB B PACTBOPAX KHUCIOT W ILEIOYECH,
u3yueHue B3ammojeiictBus okcuma meau (Il) ¢ pacTBopoM cepHO#M KHCIIOTHI,
KHCJIOT C MeETajUlaMHU, pPEakUWil HEUTpalM3allH, IOJyYEHHUE HEPACTBOPUMBIX
OCHOBAHUWM, BBITECHEHHWE OJHOTO METAJUIa APYTHM K3 PACTBOpA COJIM, PEUICHUE
AKCIIEPUMEHTAIIBHBIX 3a7a4 10 Teme «BaxHenmue KIacchl HEOPraHWYECKUX
COEIMHEHUI.

IHepuoauueckud 3axkoH u Ilepumognuyeckasi cucreMa XUMHYECKHUX
iemenToB JI. WM. MenneneeBa. Crpoennme aroMoB. XHMHYECKAsi CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBbie TOMBITKK KIacCU(PUKAIMKU XUMHYECKUX 3yieMeHTOB. I[lonHsTHe o
IpyNNax CXOJHBIX OJJIEMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMENbHBIE METALIbI,
raJIOreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOphIe 00pa3yroT aM(OTepHbIE OKCUIBI
Y TUJIPOKCUIBI.

[Tepunonnueckuit 3akoH. [lepuoanueckas cucTeMa XMMAYECKHAX 3JIEMEHTOB /1.
N.  MenngeneeBa.  KoporkonmepuogHas W JJIMHHOIIEPUOAHAS (bopmbl
[Tepuoanueckout cucreMsl xumudeckux 3neMeHToB J[. 1. Menaeneesa. Ilepuobl
U rpymnbl. OU3NYECKUN CMBICI MOPSAKOBOTO HOMEpa, HOMEpPOB Ilepuoja |
TPYMIIBI SJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oronsl. DnexkTponbl. CTpoeHue
ANIEKTPOHHBIX ~ 000JI04eK aToMOB TmepBbiXx 20 XMMHYECKHX  JJIEMEHTOB
ITepuomnueckount cucrembr JI. 1. Menneneea. XapaKTepuCTHKA XHUMUYECKOTO
3JIEMEHTA 110 ero nonoxenuro B [lepuoanyeckont cucreme 1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHUSI paJuyca aTOMOB XUMHUYECKHX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPYyNIIaM U MEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanueckoil CHCTEMbI XUMUYECKUX
3JIEMEHTOB I pa3BuThs Hayku U npaktuku. . V. MengeneeB — yd€HbIM U
rpaXKJaHVH.

Xumuyeckass cBs3b. KoBajieHTHast (MOJIIpHAsE YW HENOJSPHAs) CBS3b.
DIIEKTPOOTPUIATETbHOCTh XUMUUYECKUX 3JIEMEHTOB. MIOHHAas! CBSI3b.

Crenenb okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Ipoueccel okuciieHus: U BOCCTaHOBJICHUA. OKUCIUTETN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

U3ydeHue oOpaslloB BEIIECTB METAIJIOB M HEMETAJUIOB, B3aMMOJICHCTBUE
TUIPOKCUAA LMHKA C PACTBOPAMHM KHUCIOT W WIEJIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIMI
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHUS).

Mescnpeomemmnbnie céasu



Peanuzanus MeXnpeIMeTHBIX CBsi3ed NpU H3yYEeHUH XUMHUU B 8 Kiacce
OCYILIECTBIISIETCS 4YEpEe3 HCIOJIb30BAaHUE KaK OOLIUMX €CTECTBEHHO--HAYYHbBIX
NOHATUH, TAK W NOHATHUH, SBJISIOIINXCS CUCTEMHBIMH I OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IIUKJIA.

OO11ue ecTecTBEHHO--Hay4YHbIE MOHATHUS: HAyYHbIH (DaKT, THUIIOTE3a, TEOPHUS,
3aKOH, AaHaJIW3, CHHTE3, KiacCUpUKalus, MNEPUOAUYHOCTh, HAOJIOJEHUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®usuka: MarTepus, arToM, D3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUL,
U30TOIBI, PAIMOAKTUBHOCTb, MOJIEKYJA, dJIEKTPUUYECKUN 3apsl, BELIECTBO, TEIO,
00BEM, arperaTHO€ COCTOSIHUE BEILECTBA, ra3, (U3NYECKUE BEITUUYMHBI, CIUHUIIBI
M3MEPEHNS, KOCMOC, IUTAHETHI, 3BE311bI, COonHIIE.

buonorus: orocuntes, npixanue, ouocdepa.

['eorpadus: armocdepa, rugpochepa, MuUHEpadbl, TOPHbIE IOPOJBI,
II0JIE3HBIE UCKOIAEMBbIE, TOILUIUBO, BOJIHBIEC PECYPCHI.

9 KJIACC

BerecTBo U XuMHYecKasi peakuus

[lepnognueckuii 3akoH. [lepuoandeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. Menpeneea. CTtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBONCTB
XUMHAYECKUX DJIIEMEHTOB TMEPBBIX TPEX NEPUOAOB, Kallds, KaJblUHUs U HUX
COCAMHEHNH B COOTBETCTBUU C IIOJIOKEHHEM OJJeMeHTOB B Ilepuonnueckoi
CHUCTEME U CTPOCHHUEM UX ATOMOB.

CrpoeHune BemiecTBa: BHABI XMMHUYECKOW CBSI3UM. THIBI KPHUCTAJUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PEMIETKH U
BUa XUMHUYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHE
CBOMCTBA BELIECTB, OTHOCAIIMXCS K pa3IM4HbBIM KJlacCaM HEOPraHUYECKUX
COEMHEHN, TEHETUYECKas CBSI3b HEOPTaHNYECKUX BEILECTB.

Knaccudukanys XuMUYeCKUX peakluuid Mo pa3IuyHbIM MpU3HaKaM (110 YUCITy
M COCTaBy YYacTBYIOIIMX B pEAKLUMU BELIECTB, MO TEIUIOBOMY 3(ddexTy, Mo
M3MEHEHHUIO CTENEeHEW OKHCIIEHUS XUMUYECKUX 3JIEMEHTOB, IO OOpPaTHUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U IHAOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUYECKUE
YpaBHEHUS.

[Tonsitue o ckopoctu xumMuueckor peakiuu. [loHsaTHe 00 0OOpaTHUMBIX U
HEOOpaTUMBbIX XMMHUYECKUX peakiusx. [IoHATHEe O TOMOTeHHBIX U TeTepOTeHHBIX
peakuusx. [lonarue o karammse. [lonsTre 0 xumuueckom paBHoBecun. DakTopsl,
BIMSAIONIME HA CKOPOCTh XMMHWYECKOW PpEAKUMH M TOJIOKEHHE XHUMHYECKOIO
PaBHOBECHSI.

OKUCANTENbHO-BOCCTAHOBUTEIbHBIE ~ pPEAKLMH,  OJCKTPOHHBIA  OajaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHOU peakiu. CocTaBlIeHUE YPAaBHEHUI



OKHUCJIUTEIBHO--BOCCTAHOBUTENBHBIX ~ PEAKIHM C  HCIOJIb30BAHHEM  METOJA
AJIEKTPOHHOI'O OalaHca.

Teopus 3ME€KTPOIUTUYECKON TUCCOIMAIIMU. DJIEKTPOJIUTHI U HEAIEKTPOIUTHI.
Karnonbl, aHnoHbl. MexaHW3M JIUCCOIMAIMU BELIECTB C Pa3IUYHBIMH BUAAMU
XUMHUECKOH cBsi3u. CTenenb quccounanuu. CUIIbHbIE U C1a0ble 3JEKTPOJIUTHI.

Peakuuu noHHOro oOMeHa. Y cioBUs NpOTEKaHUS peakluii HOHHOTO OOMeEHa,
IIOJIHBIE M COKpAaIEHHbIE HMOHHBIE YpaBHEHMsI peaknuil. CBONCTBa KHCIIOT,
OCHOBaHMN M cCcoOJe B CBET€ TMPEJACTaBICHUA 00  AJIEKTPOIUTUUECKON
nucconuanyu. KauectBeHHble peakin Ha MOHBL. [ToHsATHE O THApOIH3E COTen.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISAMU KPUCTAJUIMYECKUX PEIMIETOK HEOPraHHYECKHUX
BEILIECTB — METAUIOB U HEMETaIOB (rpadura M ajiMasza), CIOKHBIX BEIIECTB
(XJopuga HaTpusi), UCCIENOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW pEaKIHMU
OT BO3JCHCTBUS pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE 3JIEKTPONPOBOJIHOCTH
pacTBOpPOB BEUIECTB, MpoOLEcCa IUCCOLMALMU KHUCIOT, IIEJI04e U  CoJiel
(BO3MOXKHO ~ MCHOJIb30BaHUE  BHJIEO MATEpUAJIOB), TPOBEJIECHHUE  OIBITOB,
WUTIOCTPUPYIOUIMX ~ NPU3HAKKM  NPOTEKaHUS  peakuuii  HMOHHOro  oOMeHa
(oOpa3oBaHue oOcajaka, BbIIEJIEHHE ra3a, O00pa30BaHHWE BOJbBI), OIbBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKUCIMTEIBHO-BOCCTAHOBUTENIBHBIX  PEAKIUMA
(ropeHue, peakluy pa3joXKeHHs, COCAMHEHNUs), pacllO3HaBaHUE HEOPraHWYECKUX
BEUIECTB C TIOMOLIBIO KAaYeCTBEHHBIX pPEaKUMid HAa HOHBI, pEIICHUE
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

Hemertanibl 1 HX cOeIMHEHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble CTeneHu okuciaeHus. CTpoeHue U (hU3HUecKue CBOICTBA MPOCTHIX
BEIIECTB — TaJloreHoB. XHWMHWYECKHE CBOMCTBA Ha IpuUMepe  XJiopa
(B3aMMOJEHCTBUE € MeETalllaMH, HEMeTajllaMH, UIeno4amu). XJIOPOBOAOPO/I.
ConsiHass KHCIIOTa, XMMUYECKUE CBOMCTBA, MOJIy4eHUE, NpUMEHEHHE. JlercTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpPraHU3M 4YeJoBeKa. BakHeWlme XJIOpUABI U X
HAaxO0KJE€HUE B IPUPOJIE.

O6mast xapaktepuctuka d7aeMeHTOB VIA-rpymmbl. OcOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CtpoeHune u (uU3NYECKUE CBOMCTBA
IPOCTBHIX BEUIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMU KUCIOPOIa
U cepbl. XUMUYECKHUe CBOICcTBa cepbl. CepoBOIOPOJ, CTpoeHHE, (PU3HUECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucioTta, (QHU3HMYECKHE U XUMHYECKHE CBoHcTBa (0OIMME  Kak
OpeicTaBUTeNd Kjacca KHUCIOT M crnenuduyeckue). XUMUYECKUE peaKilui,
JEeXalMe B OCHOBE NPOMBIIUIEHHOTO CIOCO0a MOJYy4YEHUs CEpHOW KHUCIIOTHI.
IIpumenenune cepHoil KucnoTbl. Conyu CEpHON KUCIIOThI, KAYECTBEHHAs PEaKIMs Ha



cynb(dar-uon. Haxoxmenune ceppl u €€ COCAUHEHUH B MPUPOJE. XUMHYECKOE
3arpsi3HEHHE OKPYXKAIoIIEH cpelbl COSAMHEHUSIMU Ccepbl (KUCIOTHBIC JOXKIH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OO6mast xapakTepucTtuka 3yeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapAaKTEPHBIE CTENEHU OKHCIECHHUS. A30T, PaCpOCTPAHEHUE B MPHUPOJE,
dusngeckre u XUMHIECKHe CBOMCTBA. KpyroBopoT azora B nmpupoje. AMMHUaK, ero
bu3nUecKre 1 XUMHUIECKHAE CBOMCTBA, TOJydeHHE U ipuMeHeHue. Coam aMMOHUS,
ux pU3NUECKUEe U XUMUYECKHE CBOMCTBA, MpUMeHeHe. KauecTBeHHas: peakius Ha
MOHBI aMMOHMS. A30THasl KHUCJOTa, €€ MoJiydeHue, (PU3nYecKue U XUMUYECKUE
cBOMCcTBa (00mME Kak TPEICTABUTEN Kjacca KHCIOT W CHEeIH(PUIESCKHUE).
Ucnonb3oBaHWe HUTPATOB U COJIEM aMMOHHS B KadyeCTBE MHUHEPAJIbHBIX
ya00peHuil. XuMHUYEeCKOe 3arps3HEHUE OKPYKAIOIIEH Cpelibl COEAMHEHUSIMU a30Ta
(KUCTIOTHBIE JOXKIW, 3arps3HEHUE BO3ayXa, MOouBbl U Boa0EMOB). Docdop,
ajutoTpornHeie Moaudukanuu gocdopa, PuNUecKre U XUMHUYECKHUE CBOMCTBA.
Oxkcup docdopa (V) u bochopHas kucnora, GU3ndecKre 1 XUMUIECKUE CBONCTBA,
noxyuyeHue. McnoaszoBanue GpocdaroB B KauecTBE MUHEPATIBHBIX YI0OPEHHIA.

OO6mast xapakrepuctuka 31aeMeHTOB [VA-rpymnmbel. OcOOEHHOCTH CTpOEHUs
aTOMOB,  XapakTEpPHbIE  CTEMEHM  OKHUCJICHUSA.  YTJIEpOJ,  aUIOTPOMHBIC
MOAU(UKALIUKA, PACIPOCTpaHEHUE B TMpUPOJE, (GU3HUECKHME UM XUMHYECKHE
cBoiicTBa. AncopOuusa. Kpyrosopot yriepoaa B npupoje. OKCUIbl yriepoaa, ux
dusznueckue M XUMHYECKHE CBOMCTBA, JCHCTBHME HA IKHUBBIE OPTraHU3MBI,
MOJYyYEeHHE W TPUMEHEHHE. DKOJOTHMUYECKHUE MPOOJIEMBbI, CBS3aHHBIE C OKCHUIIOM
yraepoaa (IV), runore3a ri00albHOrO TOTCILICHHUS KJIMMaTa, MapHUKOBBIN
addekT. YroapHas KucioTa U €€ coiu, uX GU3NIeCKre U XMMHUUYECKHEe CBOMCTRA,
noiiyueHnue W TnpuMmeHeHue. KadecTBeHHass peakius Ha KapOOHAT-HOHBI.
Ucnonb3oBanrne kapOOHATOB B OBITY, MEIMIIMHE, MPOMBIIIJIEHHOCTH U CEIHCKOM
XO351CTBE.

[lepBoHauanbHbIC MOHATUS 00 OPraHUYECKUX BEIECTBAX KaK O COCIMHEHUIX
yriepoaa (MeTaH, 3TaH, STUICH, alleTHJICH, dTaHOJI, TIUIEPUH, YKCYCHAasl KUCJIOTA).
[IpupogHbie HMCTOYHUKH YTJIEBOJOPOJOB (Yrojib, MPUPOIHBIN Ta3, HEDTH),
MPOIYKTHl UX mepepaboTku (OEH3WH), UX pPOJIb B OBITY U TPOMBIIUICHHOCTH.
[TonsTre 0 OMOTOTUYECKU BaXKHBIX BEIIECTBAX: KUpaAxX, O€IKax, yriieBojaax — U Ux
poi B OKM3HM YelloBeKa. MarepuaabHOE €IUHCTBO OpPraHUYECKHX U
HEOPTAaHUYECKUX COCITMHCHUU.

Kpemunii, ero ¢usndeckue W XUMUYECKHE CBOWMCTBA, TOJYyUYCHHUE W
npumeHenue. CoenuHenusi KpeMHusi B mpuponae. OOmme mnpeacraBieHus 00
okcune kpemuusi (IV) u kpemuueBoit kucnore. CUIUKATBI, UX HUCIOJIb30BAHUE B
OBITY, B TIPOMBIIIEHHOCTH. BakHeliue CTpouTeIbHbIE MaTepualibl: KepaMuka,



CTEKJIO, LIEMEHT, OeToH, *kene300eToH. [IpobieMbl 6e30macHOro MCHOIb30BaHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa3OB HEOPTAHMUYECKUX BEUIECTB, CBOMCTB COJSHOW KHUCIOTHI,
IIPOBEJICHUE KAaYeCTBEHHBIX PEAKIMi Ha XJIOPUJI-UOHBI U HAOIIOJCHUE MPU3HAKOB
WX TPOTEKAaHWS, OIBITHI, OTpaKaromue (U3NYECKHE W XUMHUYECKHE CBOWCTBA
TJIOT€HOB M HX COEAMHEHW (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
O3HAaKOMJIEHHE ¢ oOpa3laMu XJOpUJOB (TAJIOTCHUIOB), O3HAKOMIJICHHE C
oOpaslamMu  cepbl U €€ COCAMHEHUSIMU  (BO3MOXHO  HMCHOJIb30BaHHE
BUJICOMATEPHAIIOB), HAOIIOACHHUE Mpoliecca OOYIIIMBaHUS caxapa MoJ AeHCTBHEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCIJIOTBI, M3YYECHHE XHMHUYECKHX CBOWCTB
pa30aBIEHHOIN CEPHOW KUCIOTHI, IPOBEJIEHNE KaUeCTBEHHOW peaKIMu Ha CyJbdat-
WOH W HAOIOJIeHWE TpU3HaKa e MPOTEKaHMs, O3HAKOMJICHHE C (PU3UYECKUMHU
cBoiicTBamMu a3zota, (ochopa um ux coequHEeHUN (BO3ZMOMNKHO HCIOJIB30BAHKE
BHJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (POCPOPHBIX yIAOOPEHHI, MOITyUEHHE,
coOWpaHue, pacrno3HaBaHWE W H3yYEHUE CBOWCTB aMMHAaKa, MPOBEACHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHUS U QocdaT-HOH U U3y4YEeHHE MPU3HAKOB
UX TIPOTEKAHUSI, B3AUMOICICTBUE KOHIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEABIO
(BO3MOKHO UCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3y4eHHUE Moenen
KpPUCTAJUIMUECKUX PEIIETOK anmaza, rpadura, (QyiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJcOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
yCTPONCTBOM TPOTUBOTras3a, MoJyueHue, coOupaHue, pacrio3HaBaHUE M M3yUCHUE
CBOMCTB YTJICKMCIIOTO Tra3a, MPOBEICHUE KAaUeCTBEHHBIX pEaKIMil Ha KapOOHAT U
CUJIMKAT-UOHBl U M3yYCHHE TMPU3HAKOB MX TMPOTEKaHUs, O3HAKOMJICHHE C
MPOAYKIMEH CHJIMKATHOW MPOMBIIIJIEHHOCTH, PEIIEHUE HSKCIEePUMEHTAIBHBIX
3aJ1a4 1o tTeMe «BakHelnme HeMeTaJUIbl U UX COEIUHEHUS.

MeTaJibl 1 MX COCTUHEHUSA

OO01ast XxapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nosoxeHus B llepuonnueckor cucreme xumuueckux a3emeHtoB J[. W.
MengneneeBa u crpoeHusi atomoB. CTpoeHUE MeTauioB. MeTamndeckasi CBsi3b U
METAJJIMYECKasi  KpPUCTAJUIMYEeCKass  pemeéTka.  DIEKTPOXUMHYECKUU  psif
HarnpspbKeHn MetauioB. duznueckne U XUMUUECKHE CBOMCTBAa MeTaiioB. OO01mue
CrocoObl MMOdy4YeHus: MeTauioB. [loHSATHE O KOpPpO3UM METaIOB, OCHOBHbBIC
CIoCcOOBI 3alUThl MX OT Koppo3uu. CmaBbl (CTajab, YYTyH, IIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY M MPOMBIIIIJICHHOCTH.

[lenounble MeTabl: MojoxkeHue B Ileproanyeckoit cucteMe XMMUYECKHUX
aneMeHToB /. 1. MenzeneeBa, CTpoeHUE UX aTOMOB, HAaXOXJIEHUE B IPUPOJE.
duznyueckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCuabl u



TUAPOKCUILI HATpusi W Kaius. [IpuMeHeHHe WIENOYHbIX METalIOB M HX
COE€IMHEHUM.

[[lenoyno3emenbHble METAJUIbl MarHMid MW KaJbLMW: IIOJIOKCHHE B
Ilepnognueckon cucreme xuMmuueckux sineMeHToB [[. M. MenneneeBa, crpoeHue
UX aTOMOB, HaXOKJICHHUE B Ipupoae. PU3nyecknue 1 XUMUYECKUE CBOKMCTBA MAarHus
U Kanpuuda. Baxseiilive coeauHEHHs Kaiblus (OKCHUI, TUIPOKCHUMA, COJIH).
XKécTkocTh BOJIBI U CITOCOOBI €€ YCTpaHEHHUS.

AmoMuHUN: TIosioxkeHue B [lepuoandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
JI. 1. Menpneneesa, cTpoeHUE aToMa, HaxOXKICHUE B Ipupone. Pusndeckue u
XUMUYECKUE CBOMCTBA altOMUHMS. AM(POTEpHbIE CBOMCTBA OKCUAA U THIAPOKCHIA
ATIOMHUHUSL.

Kenezo: nonoxenne B lleproanueckor cuCTEME XUMUYECKUX IIEMEHTOB /.
N. MenneneeBa, CTpOCHME aToMa, HaxoXKaeHWE B mpupone. dusnueckue u
XUMHYECKUEe CBOMCTRBA kene3a. OKCuIbl, TuIpoKcu bl U conu xenesa (II) u xxenesa
(1), ux cocraB, CBOMCTBA U OJYUICHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C o0Opa3llaMud METauIOB U CIUIABOB, WX (DU3NYECKUMU
CBOMCTBaAMHU, HU3YYEHHE  PE3YJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
KaJIbLIUS W HaTpus C BOJOM (BO3MOXKHO HCHOJIb30BAHHUE BUIECOMATEPHUATIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IIPOLIECCA TOPEHHUS JKele3a B KHUCIOPOJE
(BOBMOXXKHO  MCIOJIb30BAaHME  BHJCOMATEPHATIOB), MPU3HAKOB  IPOTEKAHUS
Ka4eCTBEHHBIX PEAKIMA HAa MOHBI: MarHus, Kajablvs, aTlOMUHUS, [TUHKA, XKeJe3a
(1) u xene3a (II1), meau (II), HaOMIOICHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
IUTAMEHU WOHAMHM HATpWsl, Kajdus W Kaiblus (BO3MOXXHO HCIIOJIb30BaHUE
BUIEOMATEPUAIIOB), HCCIIeIOBaHNE aM(OTEPHBIX CBOWCTB THIPOKCHUIA ATFOMUHUS
Y TUJPOKCHUJIA IIMHKA, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeiime
METAJLJIbI U UX COSTUHCHUSI.

XuMHA U OKpY:Ka0LIaa cpeaa

BemectBa m marepuanbl B MOBCEIHECBHOW JXW3HU 4YelioBeKa. bezomacHoe
MCIIOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. [lepBas momoris npu
XUMHUYECKUX 0)KOTaxX U OTPaBJICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKarolel cpeabl (mpenesibHas JOMyCcThUMast
KOHIleHTpanus BeiecTs, aaiee — [1JIK). Posib xuMun B pelieHun 3K0JI0THYECKUX
mpo0Jem.

Xumuueckuii IKCnepumenm:

H3yueHue oOpasIloB MaTepuUalioB (CTEKJIO, CIUIABbI METAJJIOB, MOJMMEPHBIC
MaTepuabl).

Mescnpeomemmnbnie céasu



Peanuzamus MeXnpeIMeTHBIX CBsi3ed NpU H3ydyeHUH XuUMUU B 9 Kiacce
OCYILECTBIISIETCSl 4epe3 MHCIONb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX
HOHSATHH, TaK ¥ MOHATHHA, SBJISIOMINUXCS CUCTEMHBIMU JJISi OTICIBHBIX MPEIMETOB
€CTEeCTBEHHO--HAyYHOTO IHKIIA.

OO1ue ecTecTBEHHO-HAayuHble NOHSATHSA: HAy4YHbIH (pakT, TMIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIacCH(PUKAIMsi, MEePUOJUYHOCTh, HaOIIOCHHE,
AKCIIEPUMEHT, MOJCITUPOBAHUE, HU3MEPEHHE, MOJEINb, SBJICHUE, MapHUKOBBIMI
3¢ (exT, TEXHOIOTHS, MAaTePHUATTBI.

dusuka: MaTepusi, aTOM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJI,
M30TOMBI, PaAHMOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUN 3apsi, MPOBOIHUKH,
MOJyIPOBOJIHUKH, ~ TUAJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBa, T'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAJUTNYECKast
pemeéTka, CruiaBbl, (PU3MYECKHE BEITUYMHBI, €AMHUIIBI MU3MEPEHHUs, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAaHETHI, 3BE3/1b1, CoHIIE.

buonorust: ¢orocunTes, apixanue, Ouocdepa, 3KOocUCTEMa, MUHEPAJIbHBIE
yI0OpeHus, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, MTUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpochepa, MuUHEpadbl, TOPHbIE IOPOJBI,
MOJIC3HBIE HCKOIMIaeMbI€, TOTLTUBO, BOJAHBIC PECYPCHI.



IHNIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA HPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPE3yJabTaThl OCBOCHUSA MPOTPaMMbl OCHOBHOTO  OOIIEro
00pa3oBaHMs JOCTUTAIOTCS B XOJA€ OOy4YeHUs XMMHHM B €IUHCTBE y4eOHOU H
BOCIIUTATENBHON JEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMU POCCUUCKUMHU
COLMOKYJIBTYPHBIMM ¥ JyXOBHO-HPABCTBEHHBIMH II€EHHOCTSMH, NPUHSATHIMUA B
oOlLecTBE MpaBWJIaMH M HOPMAaMHM TIOBEACHHS W CIIOCOOCTBYIOT IpOLIECCAM
CaMOMNO3HAHUS, CAMOPA3BUTHUS U COLIMAIIU3ALIMHI O0YUYarOIIHUXCS.

JIMYHOCTHBIE ~ pe3yJbTaThl  OTPAXKalOT  TOTOBHOCTh  OOYYArOIIMXCS
PYKOBOJCTBOBATbCA CHUCTEMOM ITO3UTHBHBIX IIEHHOCTHBIX OpHUEHTAIMH U
pacIIMpeHne ONbITa AEATEILHOCTH Ha €€ OCHOBE, B TOM YUCJIE B YaCTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHNS:

LIEHHOCTHOTO OTHOUIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY
M HAYYHOMY HACJIEIMIO, NOHUMAaHMS 3HAYEHUS XHMHUYECKOM HAYKH B KU3HH
COBPEMEHHOro OOIIecTBa, CIOCOOHOCTH BIAJETh JOCTOBEPHON HH(pOpManuen o
IIEPEIOBBIX JOCTHKEHUAX U OTKPBITUAX MHUPOBOM M OTCYECTBEHHOW XUMMH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE MHUpa U OOILIECTBA;

2) rpaskKAaHCKOT0 BOCIIUTAHUS:

MPEACTABICHUS] O COLHAIBHBIX HOPMAax M IMPAaBWIAX MEXIMYHOCTHBIX
OTHOIIECHUN B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIC3HOM,  Y4eOHO-MCCIENOBATENIbCKOM, TBOPUYECKOW H  APYrMX  BHJAX
JEeSATEeIbHOCTH, TOTOBHOCTM K Pa3HOOOPA3HON COBMECTHOM [ESITEIbHOCTH MpPH
BBINIOJIHEHUM Y4YE€OHBIX, TIO3HABATEIbHBIX 3aJay, BBINOJIHEHUH XHMHYECKUX
HKCIIEPUMEHTOB, CO3JaHUU YUEOHBIX MPOEKTOB, CTPEMJICHHUSI K B3aUMOIIOHUMAHHUIO
M B3aUMOIIOMOIIM B IMIpolLlecCE€ 3TOM yuyeOHOW MAESITeTbHOCTH, TOTOBHOCTU
OLIEHMBATh CBOE TIOBEICHHE M TMOCTYNIKM CBOMX TOBAapUUIEH C MO3ULIHH
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHMS MOCJIEACTBUN ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMSL

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XMMHUYECKOW PEAKIIUHU,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAyKM M COCTaBJIAIOLIME
OCHOBY JUIsl IOHUMAaHMsI CYIIIHOCTH Hay4HOH KapTUHBI MUpa, MpeJCTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHS MPUPOJABI, B3aHMOCBA3SAX YEJIOBEKA C
IIPUPOTHOMN CPENION, O POJIM XUMHUHM B IMO3HAHUM ITUX 3aKOHOMEPHOCTEM;

NIO3HABATEJIbHBIE MOTHMBBI, HAIIPABJIECHHbIE HA MOJYyYEHHUE HOBBIX 3HAHUU 110
XUMUHU, HEOOXOIUMBIE JIsI OOBSICHEHUS HAOIIOAaEMBIX IMPOIIECCOB W SIBICHHUIM,
MO3HABATENbHON, MHPOPMAIMOHHON W YUTATENIbCKOW KYJIbTYPhl, B TOM YHCIE
HABBIKOB CAMOCTOSATEIBHONU pabOThl C Y4eOHBIMH TEKCTaMH, CIIPABOYHOU



JUTEPATYpPOH, JOCTYMHBIMH TEXHUYECKUMHU CpPEICTBAaMH WH(OOPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpeC K OOYYCHHIO W TIO3HAHWIO, JIO003HATEIHLHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €CaMOOOpa30BaHHUIO, IMPOEKTHOM M  HUCCIEI0BATEIbCKOU
JESTEIBHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBJIEHHOCTH M YPOBHSI OOy4YeHUS B
JlaJIbHCUIILIEM;

4) popmMupoBaHUSs KYJbTYPbI 310POBbSI:

OCO3HaHWE IIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3[I0POBBIN 00pa3 KW3HH, OCO3HAHWE IOCIICICTBHA H
HETIPUSITUE BPEIHBIX MPUBBIUEK (YHOTPEOJIECHUS aTKOroJisi, HAPKOTUKOB, KypEeHHUSI),
HEOOXOJIUMOCTH  COOJIOJICHUS] TIpaBUJl  OE€30MAaCHOCTU TMpU  OOpAIlEHHH C
XUMUYECKUMU BEIIECTBAMU B OBITY U PEAIbHOMN KU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

MHTEPEC K MPAKTUYECKOMY M3YUYCHHIO MPOPECCUil U Tpyaa pa3IMuHOTO Poja,
YBAXKEHHE K TPYAy W pe3yJbTaraMm TPYJIOBOW JESITEIbHOCTH, B TOM YHCJE Ha
OCHOBE TPUMEHEHUS TMPEAMETHBIX 3HAHMM 10 XHUMHH, OCO3HAHHBIH BBHIOOD
WHJIUBUAYAJIBHOU TPAEKTOPUU MPOJOJIKEHUSI 00pa30BaHUs C YUETOM JTUYHOCTHBIX
MHTEPECOB U CITOCOOHOCTH K XMMHUHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCHemHON MpodhecCuOHATBLHON AESTEIPHOCTH U PA3BUTUSI HEOOXOIUMBIX YMEHHUI,
TOTOBHOCTH aIalITUPOBATHCS B MPOGECCHOHANIBHON CPEJIE;

6) IKOJOrH4eCKOro BOCIIUTAHUS:

HKOJIOTUYECKHU IIeJIecO00pa3HOEe OTHOIIEHHWE K MPUPOJAEC KaK HCTOYHUKY
KHU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHHUS, IOHUMAHUE LIEHHOCTH 3JOPOBOrO U
O6e3zomacHoro oOpa3a KHU3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
GU3UYECKOMY M TICUXUYECKOMY 370pOBBIO, OCO3HAHHME LIEHHOCTH COOIIOJICHUS
MpaBuJ1 0€30MacHOTO MOBEICHUS TIPU pabOTE ¢ BEIIECTBAMMU, a TAKKE B CUTYaIUSX,
YTPOXKAIOIIKNX 30POBBIO U )KU3HU JIIOACH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUSI, MOJIydaeMble MPU U3YUYEHUH XUMHH, JJIS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOIIEH TPUPOTHON CPENON, ISl TTOBBILICHUS
VPOBHSI  DKOJIOTMYECKOW  KYJIbTYpPhl, OCO3HAaHHA TJIOOATBHOTO  XapakTepa
AKOJIOTMYECKUX TPOOJIeM M MyTeW HUX PEIICHUS MOCPEICTBOM METOJOB XHUMHH,
AKOJIOTMYECKOTO MBIIIJICHUs, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHUKAaTUBHOMN U COLIMAJIHOW MPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wmeTanpeaMETHBIX PE3YJIbTATOB BBIACISIOT 3HAYUMBIC IS
dbopMuUpOBaHUSI MHUPOBO33pEHMS OOIEHAYy4YHbIE TIOHATHUS (3aKOH, TEOpws,
MPUHIIUII, TUTIOTE3a, (PaKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JIPYToe.), KOTOpbhIe
HCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX yUEOHBIX MpEAMETaxX W IO3BOJISIOT Ha
OCHOBE 3HAaHUU M3 ITHX MPEAMETOB (POPMUPOBATH MPEJCTABICHUE O HETOCTHOU



HAay4YHOW KapTHUHE MHUPA, U YHUBEpPCAIbHbIC YUeOHbIC NEUCTBUS (IIO3HABATEIHHbIC,
KOMMYHUKATUBHBIC, DPETYJISTUBHBIC), KOTOpble oOecreunBaroT (HOpMHpPOBaHUE
TOTOBHOCTH K CAMOCTOSITEJIbHOMY IUJITAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOM
NEeSITETBHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBHUSA

Bba3oBble JJoruuyeckue JelicTBUA:

YMEHUSI WCTOJB30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUS TPH OCBOCHHH
3HAHWI: PacKPhIBATh CMBICT XMMHYECKUX TOHSITHH (BBIICISATH MX XapaKTEpPHBIC
NPU3HAKK, YCTaHABJIMBATh B3aUMOCBS3b C JIPYTUMHU TOHSTHSIMH), KCIOJIb30BAThH
MOHATHS JIJIs1 OOBSICHEHUSI OTJEIBHBIX (PAKTOB U SIBJIICHUM, BEIOUpPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIMM XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIU,
yCTaHABIWBATH MPUYUHHO-CIICJICTBEHHBIE CBS3W MEXKIy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTHUECKHE PACCYXACHUS (MHIYKTUBHBIC, NCTYKTUBHBIC, 10 aHAJIOTHH),
JIeaTh BHIBOJIBI U 3aKJITIOYCHUS;

yMEHUE TPUMEHSATh B TMPOIECCE TMO3HAHUS TOHATUS (IPEIMETHBIE W
MeTaIpeAMETHBIC), CHMBOJIMYECKHAE (3HAKOBBIC) MOJCIIH, UCTIOIb3YEMBIC B XHMHUH,
peoOpa30BhIBATh MIMPOKO MPUMEHSIEMBIC B XUMHH MOJICIbHBIC MPEACTABICHUS —
XUMHAYECKUN 3HaK (CUMBOJ »JJIEMEHTa), XuUMUuUeckas QopMmyja U YypaBHEHHUE
XUMHUYECKON peaKkIuu — MpU pelieHUH yueOHO-TI03HaBaTEIbHBIX 3a/lay, C YU4ETOM
ATUX MOJIENBHBIX TPEICTABICHUN BBISBIATh U XaPAKTEPU30BATh CYIICCTBEHHBIC
MPU3HAKU M3y4aeMbIX 0OBEKTOB — XUMHUECKHUX BEIIECTB M XUMUUYECKUX PEaKIIHi,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, TPUYMHHO-CIEJACTBEHHBIC CBSI3U W
MPOTHUBOPEYHSI B H3y4aeMbIX MPOIECCaX U SIBJICHUSIX.

ba3zoBble ucciaeaoBare/ibCKue 1eiiCTBUS:

YMEHHUE HWCIIOJh30BaTh TOCTABJICHHBIE BOIMPOCH B KAdyeCTBE WHCTPYMCHTA
MMO3HAHUS, a TAaKXKE B KA4eCTBE OCHOBBI i1 (OPMHPOBAHUS THIOTE3BI TIO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OIbITa 10 TUTAHUPOBAHUIO, OPTAaHMU3AIlMU M TPOBEIACHUIO
VYCHHYECKUX OKCIIEPUMEHTOB, YMEHHME HaOMIOAaTh 3a XOJIOM MpoIlecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €T0 PE3yNbTaT, (OPMYITHUPOBATH 0000IICHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIEOBAHUS, COCTABIISATh OTUET
0 MpOJIeNIaHHOM padoTe.

Pabora ¢ ungopmaumei:

yMEHUE BBIOMpATh, aHAIM3UPOBATh M UHTEPIPETHPOBATH HWH(OpPMAIUIO
Pa3TUYHBIX BUIOB U (OPM MPEICTABICHUS, TOJyIaeMYI0 M3 Pa3HBIX HCTOYHUKOB
(Hay4yHO-TIONYJISIpHAsT ~ JIUTEpaTypa XHMHYECKOTO COJEP)KaHHS, CIPABOYHBIC
nocobus, pecypcel MHTepHETa), KPUTHYECKH OICHUBATh NPOTUBOPECUMBYIO H
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHHE MPUMEHATh Pa3InYHbIE METOJBl U 3alpOChl NPU MOHCKE M OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJMMBIX JUISl BBITIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a]1a4 OMpPENeIEHHOTO THIa, TPUOOPETEHUE OIbITa B
0o0JlaCTH  UCMOJIb30BaHUSI  HMH(POPMAIIMOHHO-KOMMYHHMKATUBHBIX  TEXHOJIOTH,
OBJIaJICHHE KYJIbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3JIMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO (OpMY TIpeCcTaBiIeHUS HHPOPMAIIUU U
WUTIOCTPUPOBATh pEIlIaeMble 3aJayll  HECIOXKHBIMH CXEMaMH, JuarpaMMami,
IpyruMu popMamMu rpapuKi U UX KOMOUHALIUSIMU;

YMEHUE UCIIOJIb30BaTh W aHAJU3UpOBaTh B Ipolecce Y4yeOHOU H
UCCJIeI0BATENHLCKON JEATEIbHOCTH UH(POPMALIUIO O BIMSHUM MPOMBINIIICHHOCTH,
CEJIbCKOTO XO3SIICTBa M TPAHCIIOPTAa HAa COCTOSHHUE OKPY)KAIOIIEH MPHUPOIHON
Cpelbl.

KoMMmyHuKaTHBHBIE YHUBepPCcaIbHbIe YUueOHbIe 1eliCTBUS:

YMEHHs 3aJaBaTh BONpPOCHl (B XOJe Auaiora W (WiIM) OUCKYCCUHU) MO
CcyumiecTBy  oOcyxJaemMoll  TeMbl, (OpMYyJIHpOBaTb CBOM  IPEIAJIOKEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS MPEI0KEHHOH 3a1auu;

YMEHHsSI ~ TPEICTaBISITh  MOJYyYEHHBIE  pe3ylbTaThl  IMO3HABATEIHHON
JACSTENIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTaX; JelaThb MPEe3eHTAIHIO
pE3yJIbTaTOB BBIMOJHEHHUSI XUMUYECKOTO IKCIEpUMEHTa (1a00paTOpHOro OIbITa,
nabopaTopHOM pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

yMEHHsI Y4eOHOTO COTPYJHMYECTBA CO CBEPCTHUKaMH B COBMECTHOM
MO3HABATEIPHON W HWCCIIENOBATENIbCKOW  JCATENbHOCTH TPU  PEIICHUH
BO3HUKAIOIIUX MPOOJIEeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB W COTIACOBAHUSA
no3uiuii (oOCyXneHusi, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMbI», KOOPAMHAITUS
COBMECTHBIX JCHCTBUH, OIpeaeleHue KpUTEpPUEB IO OICHKE KadecTBa
BBITIOJTHEHHOM pabOTHI U ApyrHe).

PeryasiTuBHbIe YHHBepPCcaJIbHbIE YueOHbIe 1eliCTBUSA:

YMEHHE CaMOCTOATEIBHO OMPENENSITh LETH ACITeIbHOCTH, IUIAHWPOBATH,
OCYIIECTBISATh, KOHTPOJUPOBATH U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NesTeILHOCTD, BHIOMPATh HanbOoiee 3(PPEeKTUBHBIC CIIOCOOBI pelieHns YICOHBIX U
MMO3HABATENIbHBIX 3a7]a4, CAMOCTOSITEIBHO COCTaBISATh WM KOPPEKTUPOBATH
IPEIJIOKEHHBIM  aJITOPUTM JEWCTBUM IIPM BBINOJHEHUM 3aJaHUW C  y4ETOM
MOJTyYeHUs] HOBBIX 3HAHWU 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBaX WU PEaKIUsX,
OLICHHMBATh COOTBETCTBHUE IOJIYYEHHOTO pe3ysibTaTa 3asiBICHHON UENH, yMEHHE
MCIIOJIh30BaTh ¥ aHAIM3UPOBATH KOHTEKCTHI, TIPEJIaracMbIe B YCIOBUH 3aJaHUM.

MNPEAMETHBIE PE3YJIBTATDBI

B coctaBe mpeAMETHBIX pe3ydbTaTOB IO OCBOCHHUIO 00S3aTEIHHOTO
COJIep)KaHusl, YCTAHOBJIIGHHOTO JaHHOW (enepanpHOil paboueil mMmporpaMMoi,
BBIJICIISIIOT: OCBOCHHBIE O0YUYaIOIMMUCS HAyYHbIE 3HAHUSI, YMEHUS U CIIOCOOBI



NeUCTBUN, crnenupuuecKkue I TMpeAMETHOW o0nacTh  «XUMHUS», BUIBI
NEATEIBHOCTH 1O  MOJYYEHHID HOBOIO  3HaHWs, €ro HWHTEpIpETalnH,
peo0pa3oBaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUYEOHBIX U HOBBIX CUTYaIIHSIX.

K xoniy oOydenus B 8 Kiacce npeaMeTHbIe pe3yIbTaThl HA 0a30BOM YpOBHE

JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSATHUI: aTOM, MOJEKYJa,
XAMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEMIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIApHAs Macca,
MaccoBas IO XUMUYECKOTO JIEMEHTA B COCTMHCHHUH, MOJIIPHBIA 00BEM,
OKCHJ], KHCJIOTa, OCHOBAaHHUE, COJb, AJIEKTPOOTPULIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHUYECKAsl peakiusi, KiacCcupUKalusi PEeaKluid: peakiuu
COCIMHEHUS, PEaKUUU PA3JIOKEHUS, PEAKUUH 3aMEIICHUS, pPEaKIHUU
oOMeHa, HK30- U SHJIOTEPMHUUECKHE PEAKIINH, TETJI0BOM 3(h(PeKT peakiumu,
AIpO aTOMa, BJEKTPOHHBIA CIIOM aToMa, aTOMHAas OpOUTalb, paaUycC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAs W HEMOJSpHAs KOBAJICHTHAsl CBS3b,
WOHHAs CBSA3b, MOH, KAaTUOH, aHUOH, PACTBOpP, MAaccoBas JOJs BEIIECTBA
(porieHTHAs! KOHIIEHTpPAIKs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMHUYECKUX TIOHSATUA U
MPUMEHSTH 3TH HOHSTHUS NIPU ONMUCAHUH BEUIECTB U UX MPEBPALICHU;

e HCIOJb30BaTh XHMHUYECKYID CHMBOJUKY [IJIi COCTaBJIEHUS (POpMyI
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e OIpENESATh BAJIGHTHOCTh aTOMOB AJIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKUCIIEHUSI  DJEMEHTOB B  OMHApHBIX  COCIUWHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OINPEAEIEHHOMY KIIACCY COEIWHEHHUH IO
dbopmynaMm, BHUJ XUMHUYECKOM CBs3M (KOBaJICHTHass W HWOHHAasA) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaTh cMmbica Ilepuoamyeckoro 3akona [J[. WM. MeHneneesa:
JIEMOHCTPUPOBATh TOHMMAHUE TEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX mosioxkeHus: B llepumomnueckoil cucreme,
3aKOHOB COXPaHEHUs MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTapo;

e OINKCHIBATh M XapaKTepHU30BaTh TaONMMUHylO (opMy Ilepuoanueckoit
CUCTEMbl XHWMHYECKHUX DJEMEHTOB: pa3inyaTh TMOHITUS «IJIaBHas
noarpymnmna (A-rpymnmna)» u «mnobdounas noarpymnmna (b-rpynma)», mansie u
OOJBIIME TIEPHOJIbI, COOTHOCHUTH O0O0O3HAUYCHMs, KOTOpPhIE HUMEIOTCS B
tabmune «llepuonuueckas cucrema xumuyeckux osiementoB JI. .
MeHnieneeBay ¢ YUCIOBBIMU XAapPAKTEPUCTUKAMU CTPOCHHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij siapa, O00Iee YUCIO MIEKTPOHOB
U pacrpeereHle UX Mo 3JIEKTPOHHBIM CII0SIM);

KJIacCU(PUIMPOBATh XUMHUYCCKHUE DJIEMEHTHI, HCOPTAHUUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHMCIYy U COCTaBy YYAacCTBYIOIIMX B PEaKIUU
BEILIECTB, 0 TETIOBOMY 3 (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPIKIasi ONKMCAHUE PUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKUX IMpPEBpallleHU B
Pa3INYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCHUTEJIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO — MAacCChl
BEIIIECTB, MAaCCOBYIO JIOJII0O XHMHUYECKOTO »JJieMeHTa 1o ¢dopMmye
COEIMHEHHS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEAKIINY;

MIPUMEHSITh OCHOBHBIE OIEPALIMN MBICIUTEIIBHON JIEITENBHOCTH — AHAIIN3
U CHUHTE3, CpaBHEHHUE, 0000IleHHE, CUCTEMATH3allhio, KiIacCU(UKAIIUIO,
BBISIBJICHUE MPUYUHHO--CIICJICTBEHHBIX CBSI3€U — Il M3Y4YEHUS CBOWCTB
BEIIECTB M XUMHUYECKUX PEAKIUH, €CTECTBEHHO-HAYYHBIE METO/IbI
MO3HAHUA — HaONIOZCHUE, W3MEPEHHE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICTICHHBIN );

CIENOBAaTh  MpaBUJaM  TMOJb30BAHHUS  XMMHYECKOM  TOCYIOH W
Ja00paTOpHBIM  O0OPYJIOBAaHMEM, a TakXe IMpaBuiaM oOpamieHus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIUSMH IO BBIIIOJIHEHUIO
7a00paTOPHBIX XUMUYECKUX OMBITOB M0 TIOJYYCHHIO U COOHUpaHUIO
razoo0pa3HbIX BeIIECTB (BOAOpOAa W KHUCJIOpPOAA), NPUTOTOBICHUIO
pacTBOPOB C OMNpPEAEIEHHON MAaCCOBOW JIOJIEW PACTBOPEHHOTO BEIIECTBA,
IJIAaHUPOBAaTh W MPOBOJUTH  XUMHUYECKHE  OKCIIEPUMEHTBHI  TIO
pacIio3HaBaHUIO PACTBOPOB LIEIOUEH U KUCIOT C MOMOUIBIO UHJIUKATOPOB
(;makmyc, heHondTaIenH, METHIOPAHXK U APYTHE).

K xoH1y oOydenus B 9 kiacce npeMeTHbIEe pe3yabTaThl HA 0A30BOM YpOBHE
JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

pPacKpbhIBAaTh CMBICII OCHOBHBIX XHMHUYECKUX IIOHATUNA: XUMHYECKHUUI
JJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTHOH, aHWOH, IIPOCTOE BEIIECCTBO,
CJI0’KHOE BELIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIICHb
OKHCIICHUS, XUMHUECKasl peaklns, XUMUYecKasi CBA3b, TEIIOBOU 3(PdeKT
peakuuu, MOJIb, MOJSIpPHBIA  00BEM,  PacTBOpP,  AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JJICKTPOIUTHYECKAS IHUCCOLMANUs, PEaKLUUU HOHHOIO
oOMeHa, KaTaiau3aTop, XMMHUYECKOEe paBHOBECHE, OOpaTHUMbIE U



HEOOpaTUMbIE PEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKHUCJIMTENIb,  BOCCTAaHOBUTEIb, OKHCICHHE U  BOCCTAHOBIICHHE,
aJJIOTpONUs, aM(POTEPHOCTh, XUMHUECKas CBsA3b (KOBAJIEHTHAs, WOHHAs,
METaJJIMYECKast), KpUCTAIUIMYECKass pemérka, KOppo3Hus METaslioB,
CIUIaBbl, CKOPOCTb XHUMHYECKOW pEaKUWH, NPeNesIbHO JOIMyCTUMAas
xoHuenTpauus [1/IK Bemecrna;

WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKHUX NOHATHH U
IMPUMEHSATH 3TH MOHATHS IPU ONKMCAHUH BEIIECTB U X MPEBPAILCHHUIA;
UCIIONB30BaTh XHUMHUYECKYI0 CHMBOJHKY JJSi COCTaBIIEHUS (HopMyI
BEILECTB U YPABHEHUN XMMHUYECKUX PEAKIINA;

OIPENENATh BaJIEHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUSX pa3JIMYHOTO COCTaBa, MPUHAMJIECKHOCTh BEIIECTB K
ONpeAenéHHOMY KJacCy COEIMHEHH 1o (opmysiaM, BUJ XUMUYECKON
CB3M (KOBaJICHTHAs, MOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COEMHEHMSIX, 3aps]l MOHA 10 XMMHYECKON (QopMmysie, XapakTep cCpelbl B
BOJHBIX PAaCTBOPAX HEOPraHWYECKHUX COEAMHEHWM, THI KPUCTALIMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBath cMbich Ilepuonnueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IIOHMMAaHME: OIMCHIBATh M XapaKTEepU30BATh
Tabnnunyo (opmy Ileproanueckoil cucTeMbl XMMHUYECKHX 3JIEMEHTOB:
paznuyaTh MOHATHUS «TJIaBHas mnoArpynna (A-rpymnma)» U «moOodHas
noarpynna (b-rpynma)», manbie ¥ OOJbIIME MEPUOJBI, COOTHOCHUTh
0003HayYeHUsl, KOTOpbIE MMEIOTCA B MEPUOAUYECKOW Tabiuie, ¢
YUCJIIOBBIMM  XapAaKTEPUCTUKAMHU  CTPOEHUS  aTOMOB  XHMHMYECKHUX
JIEMEHTOB (COCTaB ®  3apsij sapa, oOOIIee YHCIO JJIEKTPOHOB U
pacmpefieieHde UX 10 DJJEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB 3JIEMEHTOB U UX COCAUMHEHUUN B
Ipesesiax MajblX IEPUOAOB U INIABHBIX MOATPYIII € YYETOM CTPOEHHUS HX
aTOMOB;

KJIACCU(PUIIMPOBATH XUMHUECKHUE 3JIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (M0 YMUCIy M COCTaBY Y4YacTBYIOIIMX B peakluu
BEIIIECTB, MO TEIUIOBOMY 3P (DEKTy, MO0 W3MEHEHHUIO CTEICHEW OKHUCIICHUS
XHMHUYECKUX IJICMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATH) OOHIMEe U crenupuUYecKue XUMUYECKHE
CBOMCTBAa MPOCTBIX U CJOXHBIX BEIIECTB, MOATBEPKIas ONUCAHUE
NpUMEPAMH MOJIEKYJIIPHBIX M HOHHBIX YPAaBHEHHH COOTBETCTBYIOIIHUX
XAMHUYECKUX PEaKI1i;

COCTABJISITH YPaBHEHHUS DJEKTPOJUTUYECKOM JAUCCOLMALMHM  KHUCIOT,
LIEJI0YEH U COJIEU, TIOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMM NOHHOTO



oOMeHa, ypaBHEHHUS pEaKIWid, TMOATBEPKIAIINX CYIIECTBOBAaHUE
TCHETUYECKOM CBSI3M MEXy BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIUN
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OajlaHca ITHX PEaKIni;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTpPOEHUS,
BO3MOXXHOCTH TPOTEKAHUS XHUMHUYECKHX IIPEBPAIICHUH B Pa3IUYHBIX
YCIIOBUSIX;

BBEIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJISIPHYIO ¥ MOJISIPHYIO — MacChl
BCII[ECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO OJJeMeHTa 1o (opmyie
COCIMHEHHS, MaCCOBYIO JIOJIIO BEIIECTBA B PAaCTBOPE, MPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMHYECKON PEaKIINH;

coON0aTh  IpaBWia  MOJB30BaHUS ~ XUMHUYECKOM  TOCYIoM U
7a00paTopHbIM  O00OpYy/IOBaHMEM, a TakKe IMpaBwia OOpalieHus ¢
BCIIECTBAMH B COOTBETCTBHM C WMHCTPYKIHSIMH TIO BBIMOJHEHUIO
Ja00pAaTOPHBIX XMMHYECKUX OIBITOB 110 TMOJIYYCHHI0O U COOHUPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHaKa M YIJICKHUCIIOTO rasa);

MPOBOJUTh  PEAKIMH, TOATBEPKIAIOIMNE  KAYEeCTBEHHBIH  COCTaB
pPa3IMYHBIX BEIIECTB: PACHO3HABATH OIBITHBIM MYTEM XJIOPHII-, OPOMH/I-,
noaua-, kKapOoHar-, docdar-, cunamkar-, cyiabdar-, THAPOKCHI-HOHBI,
KaTHOHBI aMMOHHS M HMOHBI M3YYCHHBIX METAIJIOB, MPHUCYTCTBYIOIIHNEC B
BOJIHBIX PACTBOpax HEOPTaHMYECKUX BEIICCTBR;

MIPUMEHSATH OCHOBHBIC OTEPAINH MBICIIUTEIILHON NESITEIbHOCTH — aHaJu3
W CHHTE3, CpaBHEHHE, OO0O0OIICHUE, CHUCTEeMAaTU3alMI0, BbHISIBICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€M — JUIS M3YYCHUS CBOMCTB BEIISCTB M
XUMHUYECKUX PpEeaKIui, eCTECTBEHHO-HAyYHbIE METOAbl IIO3HAHUS —
HaOIOICHUE, W3MEpPEHUEe, MOJICIMPOBAHUE, SKCIEPUMEHT (pEalbHBIN U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoumnuecTBo yacoB
Ne HaumeHnoBanue pa3aesioB u JaekTpoHHbIe (HU(pPOBHIE)
KoHnTpoJibHbIE IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
Pa3nen 1. [lepBoHayaibHbIe XUMUYECKHE MOHATHS
Xumusi — BakHas 00J1acTh

11 €CTECTBO3HAHUS U 5 5 bubmuorexka [JOK

' MPaAKTUYECKOU JIeATEIIbHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

19 BemecTBa 1 xuMu4deckue 15 1 bub6mnoreka [IOK

' peakuuu https://m.eds00.ru/7f41837c

Wroro o pazneny 20

Pazgen 2. BaxuHelimme npeacTaBuTe/ M HEOPraHMYeCKUX BelecTB
21 Boznyx. Kucnopon. Ilonstue 5 bubnuoreka LIOK

' 00 oKkcumax https://m.edso00.ru/7f41837c
29 Bonopoa.Ilonstue o kucnorax 8 1 bubnuoreka [JOK

' M COJIAX https://m.edso00.ru/7f41837¢c
23 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmorexa [JOK

' OCHOBAHHSAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCCBI 11 1 1 bubnuoreka [IOK

' HEOPraHUYECKUX COCIUHEHUHN https://m.edsoo.ru/7f41837c

Hroro o pasneny 30

Paznen 3. llepnonnyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenneneeBa. CTpoeHune aToMOB.
Xumuueckas cBsizb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHI



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

[lepuoauueckuii 3aK0H U

31 [lepuoauueckast cucrema 7 bubmumorexa [IOK
XAMHUYECKHX 31eMeHToB [l. 1. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
XUMHUYECKast CBS3b. BuGmorexa LOK

32 OKHCIHTEIEHO- 8 https://m.edso0.ru/7f41837c
BOCCTAHOBUTCIIbHBIC pCAKIIUU

Hiroro no paszery 15 oo ST
PesepBHOE Bpems 3 bubmmorexa [JOK

https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Kontpoabnubie | IpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
Pa3zjnen 1. BemecTBO M1 XMMH4YeCKHe PeaKIUU
11 [ToBTOpEeHME U yriayOnenue 3HaHUN 5 1 bubnuoreka LIOK
' OCHOBHBIX Pa3JiesioB Kypca 8 ki1acca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnunoreka [JOK
' peakimii https://m.eds00.ru/7f41a636
13 DNEeKTPOIUTHYECKAs JUCCOLIUALIHS. 8 1 1 bubnnoreka [JOK
' XUMUYECKHE PEaKIIMHU B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nen 2. HemeTa/ibl M MX COeTHHEHHS
OO1m1ast XapakTepUCTUKA XUMUYECKUX bubnuoreka [JOK
2.1 4 1
sneMeHToB VIIA-rpynmel. ["amorenst https://m.edso0o.ru/7f41a636
OO11ast XapakTepUCTUKA XUMUYECKHUX
2.2 anemeHTOB VIA-rpymmel. Cepa n e€ 6 bubmmorexa LIOK
' PyTHEL. L-€p https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO1m1ast XapakTepUCTUKA XUMUYECKUX
2.3 aneMeHTOB VA-Tpynmsl. A30T, pocdop 1 ux 7 1 bubmmorexa LIOK
' PyHHBL ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO1m1ast XapakTepUCTUKA XUMUYECKUX
2.4 anemeHToB [VA-rpynnsl. Yriuepon u 8 1 2 bubmmorexa [JOK
' . Py ' po https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCAMHEHUS
Hroro no pazueny 25



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

Paszgen 3. Mera/liIbl M X COeIMHEHUSA

. bu6mmoreka [IOK
3.1 Obmpe cROHCTBA MCTAIIIOR 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxueline MeTasuibl U UX COEINHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazueny 20
Paznen 4. XuMus u okpy:kamomas cpeaa
4.1 BemrectBa 1 MaTepuaibl B )KU3HU YEJI0BEKA 3 Bubmorexa TOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 Bubmorexa TOK
P p https://m.edsoo.ru/7f41a636
OBIIEE 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










8 KJacc
Ne | Tema ypoxka Komunuectso | [laTa npoBeneHus
4acoB
ITo nnany Io dakry

1 [Ipeamet xumuu. Poas XuMuu B 5KU3HU 1 5.09 1.09
genmoBeka. Tena u BeniecTa

2 [TonsTHE O METONAX TTO3HAHUSI B XUMHU 1 6.09

3 [Tpaktudeckas padora Ne 1 «IIpaBuna 12.09
paboThI B TAOOPATOPHH U IPUEMBI 1
obOpareHus ¢ 1a00paTOPHBIM
000pyIoBaHUEM»

4 Uucrtele BemecTBa U cMecH. CocoObl 1 13.09
paszzieneHus cMecei

5 [TpakTrueckas padora Ne 2 «Paznenenue 19.09
cMecell (Ha mpuMepe OYMCTKHU moBapeHHo | 1
COJIN)»

6 ATOMBI M MOJICKYJTBI 1 20.09

7 XuMHIeCKHE 3JIEMEHTBI. 3HaKH (CHMBOJIBI) 1 26.09
XMUMHYECKUX DJICMEHTOB

8 IIpocThie U CI0XKHBIE BEIIECTBA 1 27.09

9 ATOMHO-MOIIEKYIIIPHOE YIEHUE 1 3.10

10 | 3akoH MMOCTOSHCTBA COCTAaBAa BEIIIECTB. 4.10
Xumnueckast popmyna. BageHTHOCTD 1
ATOMOB XUMHYECKHX JJIEMCHTOB

11 | OTHOCcHUTENBHAs aTOMHAS Macca. 1 10.10
OTHOCHTENBbHAS MOJICKYJISIpHAst Macca

12 | MaccoBas qoJis XUMHAYECKOrO JJIEMEHTA B 1 11.10
COCIMHEHUH

13 | KommuecTBo Beniectsa. Moib. MonsipHas 1 17.10
Macca

14 | ®usndecKkue ¥ XUMHICCKUE SBICHUS. 1 18.10
XuMHUecKas peakius

15 | Ilpu3Haku U yclIOBUS MPOTEKAHUA 1 24.10
XUMHAYECKHUX PEaKIINit

16 | 3akoH cOXpaHEHHS MacChl BEILICCTR. 1 25.10
XUMHUECKHE YPaBHEHUS

17 | BelunciieHus KOJIMYECTBa, MACChI BEIIECTBA 1 7.11
10 YPaBHEHUSAM XMMHUYIECKUX PEAKIIit

18 | Knaccudukanus XuMHIECKUX peaKLInii 8.11
(coennHEeHNs, PA3TIOKECHNUS, 3aMEIICHHS, 1
oOmeHa)

19 | M. B. JIoMOHOCOB — y4&HblIii- 14.11
sHimKIoneauct. O0o0IeHne 1 1
cucTeMaTH3alus 3HaHUN

20 | Kontponbnas pabota Nel o reme 1 15.11
«BelecTBa ¥ XUMUYECKUE PEAKIIHNY

21 | Bo3ayx — cmech razos. CoctaB Bo3ayxa. 21.11
Kucnopon — snemeHT u mpoctoe 1
BemecTo. O30H

22 | ®usnuecKkue U XUMHUYECKHIE CBONCTBA 22.11
KUCIopoa (peakiuu OKUCIeHust, ropenue). | 1
TonsTtue 06 okcuaax

23 | CrocoObI TONTy4YeHus KUCI0POoIa B 1 28.11




71a00pPaTOPUU U TIPOMBITILICHHOCTH.
IIpumenenue kuciaopoaa

24

TemnoBoit 3¢ (HEeKT XUMHIECKOH PEaAKITHH,
MIOHSATHE O TEPMOXHUMHUIECKOM YPABHEHUH,
9K30- U SHJIOTCPMHUUECKUX PEAKITUIX

29.11

25

Tomnuso (HeTh, yroiab U METaH).
3arpsi3HeHne BO3ayxa, Coco0bI ero
IpEeOTBPAICHHS

5.12

26

[Tpaktuueckas padbora Ne 3 mo Teme
«[TonyueHue u cobupanue KMUCIOpoa,
U3y4eHHE ero CBOMCTBY

6.12

27

Bonopon — a51eMeHT U IIpocToe BELECTBO.
Haxoxnenue B npupoje

12.12

28

dusnyeckre 1 XUMHUYECKHE CBOMCTBA
Bojopoxa. [Ipumenenne Bogopoaa

13.12

29

ITonsaTue o KUCIIOTaX U COJISIX

19.12

30

Crnoco0bI momy4eHus BOJOPOIa B
naboparopuun

20.12

31

[Mpaktuuaeckas pabora Ne 4 o teme
«[Toyuenne n cobupanue Bo10poa,
W3Y4YEHHE €r0 CBOMCTB)

26.12

32

MounspHslit 00bEM ra3oB. 3akoH ABOTaIpoO

27.12

33

Brrancienust 00bEMa, KOTHIECTBA
BEIIIECTBA I'a3a 10 €r0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA WK 00BbEMY

9.01

34

Brraucienust 00EMOB ra3os I10
YPaBHEHUIO PEAKIIMU HA OCHOBE 3aKOHA
00BEMHBIX OTHOIIIEHUI ra30B

10.01

35

duznueckue 1 XMMHYECKUE CBOMCTBA BOJIbI

16.01

36

Cocras ocHoBanui. [Tousitue 00
WHIUKATOPax

17.01

37

Bona kak pactBoputenb. HackieHHble u
HEHACHIIIEHHBIE PaCcTBOPHI. MaccoBast 1oJs
BEIIIECTBA B PacTBOpE

23.01

38

IIpaktuueckas padora Ne 5 o teme
«ITpuroroBiieHre pacTBOPOB C
OnpeIeIEHHON MacCOBOM JI0JIEH
pacTBOPEHHOTO BELECTBA»

24.01

39

KonTponbaas padora N2 o teme
«Kucnopoa. Bonopoxa. Boga»

30.01

40

Oxkcuppl: cocTas, KiIaccupuKaIus,
HOMEHKJIaTypa

31.01

41

TlomydyeHue u XMMHUYECKUE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX
OKCHUJIOB

6.02

42

OCHOBaHUS: COCTaB, KJIacCUPUKAIHS,
HOMEHKJIaTypa

7.02

43

IlonyuyeHue u XxuMu4YecKre CBOMCTBA
OCHOBaHUH

13.02

44

Kucnotsr: cocras, knaccupukamnms,
HOMEHKJIaTypa

14.02

45

HOJ'Iy‘-IeHI/IC H XUMUYECKHE CBOMCTBA
KHCJIOT

20.02

46

Conu (cpennane): HOMEHKIIATypa, CIIOCOOBI

21.02




IMOJIY4YCHU A, XUMHNYCCKHUC CBOICTBa

47 | Tlpaktudeckas pabora Ne 6. Penienue 27.02
JKCIICPUMEHTAIBHBIX 337124 110 TeME 1
«OCHOBHBIC KJIaCCHl HEOPTaHUUYECKUX
COEJIMHEHUI»

48 | T'eneTnyeckas CBSI3b MEXKIY KIIaCCAMH 1 28.02
HEOPraHMYECKUX COCTHHEHHMA

49 | O6oO6IEeHNEe ¥ CHCTEMATH3AMMS 3HAHUI 1 5.03

50 | KontpoinbHas pabora Ne3 o Teme 6.03
"OCHOBHBIE KJIacChl HECOPTAaHMICCKUX 1
CcOoeTMHEeHMI"

51 | IlepBBlie MOMIBITKY KIaCCHBHKAINN 12.03
XUMAYECKHX dlieMeHTOB. [loHsTHE 0 1
rpyNIax CXOJHBIX 3JICMCHTOB

52 | llepuoawnueckuti 3akoH u [lepuoauueckas 13.03
cucremMa XuMu4eckux snementos 1. U. 1
Menneneena

53 | Ilepropl, TPYIIIIbI, HOATPYIIITBI 1 19.03

54 | Crpoenune aromoB. CocTaB aTOMHBIX SIED. 1 20.03
N3otonsl

55 | CrpoeHue 3IeKTPOHHBIX 000JI0YEK aTOMOB 2.04
anemenToB [lepuoanueckoii cucremsr 2. M. | 1
Menneneesa

56 | XapakTepucTHKa XMMUYECKOTO 3JIEMEHTA 3.04
IO €ro NoJI0KEeHUIO B ITeproaudeckoit 1
cucreme /J[. 1. MenneneeBa

57 | 3nauenwue [lepromuaeckoro 3aKoHa st 9.04
pa3BUTUs HayKu U npakTuku. . W. 1
MeHeneeB — yd€Hblii, neaaror u
rpaXKIaHUH

58 | DnekTpOOTPUIIATEILHOCTE AaTOMOB 1 10.04
XUMHUYECKUX JICMEHTOB

59 | HonHas XuMu4ecKas CBSI3b 1 16.04

60 | KoaneHTHas moyisipHast XAMUAYeCKast CBsi3b | 1 17.04

61 | KoBasieHTHast HENMOJSIPHAS XUMHUECKAsI 1 23.04
CBSI3b

62 | CrerneHb OKUCICHUS 1 24.04

63 | OKuCIUTEIHHO-BOCCTAHOBUTEIIBHBIC 1 30.04
peaxiuu

64 | OkucnuTE M K BOCCTAHOBUTEIIH 1 7.05

65 | Kontponbnas pabota Ne4 o reme 1 8.05
«CtpoeHue aToMa. XUMUYECKast CBA3b)

66 | Pesepmubiii ypok. O000IIEHHE U 1 14.05
CUCTEeMAaTH3alNs 3HAHHH

67 | PesepBHbIii ypok. O000IIEHUE H 15.05
cucremarmsanug 3uannii UTOI'OB. K P- 1
TA

68 | PesepmubIii ypok. O000IIEHUE H 1 21.05

CHUCTEMAaTHU3alusa 3HAHUH




9 KJ1acc
Ne | Tema ypoka KomnuectBo | [lara nmpoBeneHus
4acoB
ITo nnany Io dakry

1 [lepuoauueckuii 3aK0H. 5.09
[Tepuoanueckas cucreMa XUMHYECKUX 1
sanemenToB J[. 1. MenaeneeBa

2 3aKOHOMEPHOCTH B U3MEHEHUHU CBOICTB 6.09
XUMHUYECKHX JJIEMEHTOB IEPBBIX TPEX 1
NIEpUOJIOB

3 Knaccudukanus u HOMEHKIIaTypa 1 12.09
HEOPraHMYECKUX BEIIECTB

4 Buabl XUMUYECKOM CBSI3U U THIIBI 1 13.09
KPUCTAUTUIECKUX PEIIETOK

5 Kontponbnas padota Nel mo Teme 19.09
«IloBTOpeHue u yriayOjaeHne 3HaHUI 1
OCHOBHBIX Pa3/IeNioB Kypca 8 kiacca»

6 | Knaccudukanus XuMHIecKux peakiuil 1 20.09
0 Pa3IMYHBIM ITPU3HAKAM

7 [ToHsATHE O CKOPOCTH XMMUYECKOH 26.09
peaxmyn. [ToHATHE O TOMOT€HHBIX U 1
TeTePOTEHHBIX PEAKITHIX

8 [ToHsATHE O XUMUYECKOM PABHOBECHH. 27.09
®DakTOpHkI, BIUSIONINE HA CKOPOCTh 1
XUMHUYECKON PEaKIINU U ITOJIOKCHHE
XUMHUYECKOTO PABHOBECHS

9 OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE 1 3.10
peaximn

10 | Teopus 3MEKTPOTUTHUECKON 4.10
mucconuaiuu. CHUIbHBIE U cliadbie 1
AJIEKTPOITUTHI

11 | MoHHbIe ypaBHEHUS peakuit 1 10.10

12 | Xumuueckue CBOMCTBA KUCIOT 11.10
OCHOBaHUH B CBETE MpPECTaBICHUN 00 1
ANEKTPOIUTUICCKOHN AMCCOHAIIH

13 | Xumuueckue cBOICTBA COJICH B CBETE 17.10
Hpe/ICTaBICHUH 00 3NeKTponuTHUeckon | 1
JIICCOTIMAIINT

14 | ITonaTtue o ruapoIU3€E CONeit 1 18.10

15 | O0oOurenne 1 cuctemMaru3anusa 3Haaud | 1 24.10

16 | IIpaktuyeckas pabora Ne 1. «Pemenue 1 25.10
SKCIIEPUMEHTANIBHBIX 334a4»

17 | KonrpomnsHas padora Ne2 mo reme 1 7.11

«INEKTPOIUTUYECKAS TUCCOTTHAITHS.




XUMHUYECKHE PEeaKIMH B PaCTBOPaxX»

18

OO61mas XxapakTepUCTUKa T'aJOTEHOB.
XUMHYECKUE CBOMCTBA HA TPUMEPE
XJiopa

8.11

19

Xnoposonopon. CossiHast KUCIIOTA,
XMMHYECKHE CBOICTBA, TIOIyUCHHE,
NpUMCHEHHE

14.11

20

[TpakTuyeckas padora Ne 2 mo Teme
«TomydeHnue COITHOU KUCIIOTHI,
U3Yy4EHHUE €€ CBONCTBY»

15.11

21

Brrancnenus no YPaBHCHUSAM
XUMHNYCCKUX peaKHHﬁ, €CJIM OAUH U3
PE€arcHToOB J1aH B HN30BITKE

21.11

22

OO0m1as xapakTepUCTHKA JJIEMEHTOB
VIA-rpymiibl

22.11

23

AnnoTpornHsle MOAU(UKALIUYU CEpBI.
HaxoxneHue cepbl 1 €€ COeIMHEHUN B
npupoae. XMMHUYECKUE CBOMCTBA CEPhI

28.11

24

CepoBo0po/1, CTpOCHUE, PUBNICCKUE H
XUMHYECKHE CBOMCTBA

29.11

25

Oxkcuapl cepsl. CepHasi KMCIIOTA,
buznyecKkrue 1 XuMHUYEeCKHe CBONCTBA,
MIPUMEHEHUE

5.12

26

XHWMHUYECKUE PEAKIUH, JIEKALIUE B
OCHOBE IMPOMBIIUIEHHOTO criocoba
IIOJIy4EHUS CEPHON KUCIIOTHI.
XHUMHUUYECKOE 3arpsA3HEHUE
OKpYKaIOIIEH Cpeibl COCTUHEHUSIMU
cepsl

6.12

27

Briuucienne MaccoBOU 10U BBIXOJA
MPOAYKTA PEAKIINHU

12.12

28

OO0m1as xapakTepUCTHKA DIIEMEHTOB
VA-rpynnsl. A30T, paclipocTpaHEHHE B
npupose, GU3NYECKue 1 XUMUYECKHE
CBOMCTBA

13.12

29

AMMHUak, ero Gpu3nYecKue u
XUMHYECKHE CBOMCTBA, IOJyUYEHUE U
pUMEHEHNE

19.12

30

[Mpaktudeckas padora Ne 3 o Teme
«[Tony4yeHue aMMuaKa, M3y4eHHe ero
CBOMCTB»

20.12

31

A30THas KucioTa, e€ puznueckue u
XUMHUYECKHE CBOWCTBA

26.12

32

Hcrions30BaHne HUTPATOB U COJIEN
aMMOHMS B KAUYECTBE MUHEPAJIbHBIX
ynoopenuii. XumMudeckoe 3arpsi3HeHue
OKpYKaIoIIeH cpe/ibl COETUHEHUSIMU
aszora

27.12

33

®Dochop. Okcun dhocdopa (V) u
docdopnas kucnora, pusndeckue u

9.01




XUMHUYCCKUEC CBOﬁCTBa, IIOJIYUYCHHUEC

34

Hcnonb3oBanue hochaTroB B Ka4ecTBE
MUHEPAILHBIX yI00pEHUH. 3arpsi3HEHUE
IPUPOIHOH cpenbl pocharamu

10.01

35

Yrnepon, pacpoCTpaHEHUE B IIPUPOJE,
¢du3nUeckrne 1 XMMUYECKUE CBOMCTBA

16.01

36

Oxkcuppl yriepona, ux Gpusndyeckue u
XUMHUYECKHE CBOMCTBA. DKOJIOTHUYECKUE
poOJIEMBbI, CBSI3aHHBIE C OKCHUJIOM

yriepona (1V)

17.01

37

VYrosbpHasg KUCIIOTa U €€ COJIN

23.01

38

[TpakTnueckas padota Ne 4 o teme
"ITosrydyeHune yrieKucioro rasa.
KavecTBeHHas peakius Ha KapOoHaT-
noH"

24.01

39

[TepBoHayanbHbIE TOHATHS 00
OpPraHMYECKUX BEIIECTBAX KaK O
COEIMHEHUSX yriepoaa

30.01

40

Kpemuuii u ero coenuHeHus

31.01

41

[Tpaxtnueckas padora Ne 5. Pemenue
IKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeME
«BakHeiime HeMeTaIbl U UX
COCITMHEHUS»

6.02

42

Kontponbnas padora Ne3 mo reme
«Bakuenme HeMeTaJUIBI U UX
COEIUHEHUS

7.02

43

OO01mas XxapakTepuCcTUKa XUMHUUECKUX
AJIEMEHTOB — METAJIJIOB.
Meramnueckas CBsi3b U
MeTaJuInuecKasi KpucTauinuecKas
pemérka. Pu3n4yecKre CBOMCTBa
METaJIOB

13.02

44

XHUMHUYECKHEe CBOMCTBA METAJIIOB.
ONEeKTPOXUMHUYECKHUN psiJl HAPsLKEHU N
METAaJIIOB

14.02

45

OO6mue crmocoOb! MOTYISHHS METAIIIOB.
CrutaBsl. BeranciieHust 1o ypaBHEHUSAM
XUMHUYECKHUX PEAKLMM, ECIIU OIUH U3
pPEareHToB COAECPKUT NIPUMECH

20.02

46

ITonsTue o KOppO31uu METAJIJIOB

21.02

47

[Ienounkie METaIIBI

27.02

48

OKCI/IJIBI WU TUAPOKCUABI HATPUA U KAJIHA

28.02

49

[Ienoyno3eMeIbHBIE METAILIIBL —
KaJIbIIMA ¥ MarHuu

5.03

50

Baxxneimme coefMHEHNST KaTbITHS

6.03

51

O0001eHHE U CUCTEMATU3ALMS 3HAHUI

12.03

52

JKEcTKOoCTh BOABI U CIIOCOOBI €8
YCTpaHEHHUS

R Rk PR R

13.03

53

[TpakTrueckas pabora Ne 6 o Teme
"YKécTkoCTh BOJIBI M METOJIBI €€

19.03




ycTpaHeHus"

54 | AmromMuHMI 1 20.03

55 | AmdortepHbIe CBOWCTBAa OKCUAA U 1 2.04
TUIPOKCUIA

56 | XKeneso 1 3.04

57 | Oxcupl, THIPOKCHIBI U COIIH XKeje3a 1 9.04
(1) u xenesa (1)

58 | O000menue u cucremarn3anud 3gaqmii | 1 10.04

59 | Ilpaktuueckas pabora Ne 7. Pemenue 16.04
IKCIIEPUMEHTAIBHBIX 33/1a4 [10 TeMe 1
«BaxHeinme MeTajlIbl U UX
COCTUHEHUS

60 | Beruucienus no ypaBHEHUSIM 17.04
XUMHYECKUX PEaKIUi, eCIIi OJIUH W3
PEareHTOoB J1aH B U30BITKE WU 1
COJICPKHUT IpUMeCH. Bbrunciienus
MacCCOBOH JIOJIM BBIXO/a MPOTyKTa
peakiuu

61 | O0oOIIeHNEe U cucTeMaTu3anys 3Hanuin | 1 23.04

62 | KonTponpHas padora Ne4 mo Teme 24.04
«BaxkHenme MeTaJlyIbl U UX 1
COCIIMHCHUS

63 | BemectBa u MaTepuaisl B 1 30.04
MOBCETHCBHOM JKU3HH YETIOBEKA

64 | Xumuueckoe 3arpsisHEHUE 1 7.05
OKPYKArOIIeH CpeIbl

65 | Posib XumMuM B pelIeHuH SKOJIOTHYECKUX 1 8.05
npo0emM

66 | PesepBHbIii ypok. O0o0mIeHNE 1 1 14.05
CUCTEeMaTH3aIlHsl 3HAaHUN

67 | PesepBHblii ypok. O6001IeHNE U 1 15.05
CUCTEeMAaTH3aIVsI 3HAHUN

68 | PesepBHblii ypok. O6001IeHNE U 1 21.05

CUCTeMaTu3alus 3HaHU!
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