1. TlosicHUTEILHAA 3ANMCKA.

PaGouass mporpamMma Mo XUMHUHM [ OCHOBHOW MIKOJIBI COCTaBJI€HA C HCIIOJIb30BAHUEM
y4eOHO-METOJMUECKOr0 Marepuana, o0OpydOBaHHUs, CPEACTB OOyueHHs M BocmuTaHus «Touku
pocta» Ha ocHoBe: DyHIAMEHTANBHOTO sApa cojepxaHus obuiero oodpasoBanus, TpeboBanuii K
pe3yabTataM ~ OCHOBHOTO  oOmiero  oOpa3oBaHUSs, TPEACTaBICHHBIX B  (eaepaabHOM
roCy/IapCTBEHHOM CTaHAapTe 00I1ero 00pa3oBaHusi BTOPOT0 MOKOJIEHHS; IPUMEPHBIX POTPaMM I10
y4eOHBIM TpeameraM «Xumus 8-9 Kiacce»; aBTOpckoi yueOHoU mporpammbl O.C. T'abpuensH
«IIporpamma ocHOBHOTO 00IIero odpazoBanus. Xumus. 8-9 kiacce». M.: Ipoda,2016, (PI'OC);
[Tpumepnbie paboune nporpammsl [IpeamerHast muuus yaeonukos ['abpuensna O.C. 8-9 kmaccel —
M.: [Ilpocsemenue, 2019; ocHOBHOW o00pa3oBaTEIbHON NPOrPaMMbl OCHOBHOTO OOIIETO
obpazoBanust MBOY «lleperpebunckas COL»; Jlannas pabodas mporpamMma OpUEHTHpPOBaHA Ha
UCIIOJIb30BaHNWE YUYEOHMKOB [0 XMMHHM M Yy4deOHO-MeTomuueckux mnocobouit YMK, co3gaHHBIX
KOJUJIEKTUBOM aBTOpOB 1o pykoBoacTBoM O.C. ["abpuensHa.

2. O0mas xapakTepucTuKa yueOHOro npeaMera « XUMHSD).

B cucteme ecTecTBEHHO-HAy4YHOrO OOpa30BaHMs XUMHS KaK yueOHBIN NpeIMeT 3aHUMAeT
BA)XHOE MECTO B TO3HAHWHU 3aKOHOB IPUPOJBI, B MaTepPUAILHON JKH3HHM OOLIECTBA, B PELICHUH
rio0anbHBIX Tpo0JeM dYenoBedecTBa, B (OPMHPOBAHWM HAYYHOW KAPTHHBI MHUpPA, a TaKXKe B
BOCIUTAaHUH YKOJIOTUIECKON KYIbTYPHI JIFOICH.

XuMus Kak y4yeOHbIN NpeAMET BHOCUT CYLIECTBEHHBIN BKJIaJ B HAyUHOE MUPOIIOHUMAaHUE,
B BOCIIUTAHUE U Pa3BUTUE YYALIUXCS; NPU3BAHA BOOPYKUTh yYAIMXCS OCHOBAMH XHMHYECKHX
3HAHUHN, HEOOXOIUMBIX HJisi TMOBCEIHEBHOW KU3HM, 3aJOKUTh (YHAAMEHT JUIsl JaIbHEHIIETro
COBEPIICHCTBOBAHMS XMMHUYECKHX 3HAHUH KaK B CTapIIMX Kiaccax, TaKk U B JAPYTUX y4eOHBIX
3aBECHUX, a TAKXKE MTPABIIIBHO COPUEHTUPOBATH MIOBEICHHUE YHAIIUXCS B OKPYKaIOIIeH cpene.

OcobeHHOCTH coaepkaHusd OOy4YeHUS XMMHHM B OCHOBHOHM WIKOJE OOYCIIOBIICHBI

CHCIIPI(l)PIKOfI XMMHHU KaK HAYKH U [TOCTABJICHHBIMHU 3aJa4aMM.

OcHOBHBIMU TpoOJIeMaMH XHMHUH SIBIISIOTCSI M3YYEHHE COCTaBa M CTPOCHUS BEILECTB,
3aBUCUMOCTH WX CBOWCTB OT CTPOCHUA, IIOJIYYCHUC BCHICCTB C 3aJaHHBIMHU CBOfICTBaMH,
UCCIIEJOBAaHHE 3aKOHOMEPHOCTEH XMMHUYECKHX pEaKkIuid W MyTeHd YIpaBlICHHS UMH B IIEJSIX
MOJIy4eHUsI BELIECTB, MaTepuayoB, HHepruu. [losTomMy B mporpamMMe IO XHMMHUHM HalUIU
OTpa’keHHE OCHOBHBIE COJIEP)KATENIbHbIE JIMHUU:

. BCIICCTBO - 3HAHUA O COCTABE€ U CTPOCHUUN BEUICCTB, UX BaKHEHIITNX (i)I/ISI/I‘-IeCKI/IX n
XMMHUYECKHX CBOMCTBaX, OMOJIOIMUECKOM JCHCTBUM;

L] OHHU OITMCBIBAIOTCA, HOMCHKJIATYpa HCOPraHMYCCKHUX BCHICCTB, T.C. UX HA3BAHHA (B
TOM YHCII€ U TPUBHAJbHbBIC), XUMUUYECKHE (OPMYJIbI U ypaBHEHMs, a TAaKXKe IpaBUiIa MepeBoja
I/IH(i)OpMaHI/II/I C €CTECTBCHHOI'O s3bIKA HA A3bIK XUMUHU U 06paTHO.

KonnenryanabHOI OCHOBOM JaHHOTO Kypca XHUMUU SIBJISIIOTCS MJIEH:

e MHTErpalyy y4eOHBIX MPEeIMETOB (XUMHUs, OMoJorus, 3Kojaorus, reorpadus, gpusuka

¥ 7Ip.);

e  COOTBETCTBHS COZIEPKaHHS OOpa3oBaHMS BO3PACTHBIM 3aKOHOMEPHOCTSIM
Pa3BUTHS LIKOJIBHUKOB;

e  JMYHOCTHOW OPHEHTAINH COIEPKaHUs 00pa30BaHUs;

e  JIEATEIIBHOCTHOTO XapakTepa oOpa30BaHUsS W HAIMPABICHHOCTH COJEp)KAaHUS Ha
dbopmupoBaHKe 00X YIeOHBIX YMEHUM, 0000IIEHHBIX CITOCOO0OB yueOHOH, T03HABATEIHLHOM,
NPaKTUYECKOH, TBOPUECKOH 1A TENbHOCTH;

. CbOpMI/IpOBaHI/Ie Y BBITYCKHHUKOB I'OTOBHOCTH HCITIOJIb30BATh YCBOCHHBLIC 3HAHUA,
YMEHHUS U CIOCOOBI JEATENBHOCTH B PEAIbHOW JKU3HU ISl PELICHHs NMPaKTHUECKUX 3a/ad
(KITFOYEBBIX KOMIIETEHTHOCTEH: B OOIIICHUH, TTO3HABATEILHOM IEITEIILHOCTH ).

VYuuteiBasg, 4To 0Opa3oBaTeNbHBIE pPE3YyNbTaThl HA MPEAMETHOM YPOBHE JIOJIKHBI
MOJJIeXKATh OILIGHKE B XOJI€ WMTOTOBOWM AaTTECTAIlMM BBITYCKHUKOB, B JaHHOW y4eOHOM
nporpaMMe MpeaIMeTHbIE eI U INIaHUpyeMble pe3yIbTaThl 00y4eHUsI KOHKPETU3UPOBAHBI /10



YPOBHSI Y4YE€OHBIX JEHCTBHIA, KOTOPBHIMH OBJQJIEBAIOT OOyyaeMmble B IPOIECCE OCBOCHHS
IIPEAMETHOTO COAEPIKAHMUSL.

B xumum, rae Beayuryro poiib UIPacT MO3HABaTEbHAsl NEATEIbHOCTb, OCHOBHBIE BHJIbI
yueOHOM JeATENbHOCTH YYEHHKAa Ha YPOBHE YYEOHBIX JCHCTBHI BKJIIOYAIOT YMEHUS
XapakTepu3oBaTh, OOBSICHATh, KIACCH(PHUIMPOBATh, OBJIAAECBATH METOJAMH HAYYHOTO
MTO3HAHMUSL.

3. Onucanue Mecta npeamMera «XuMus» B y4eOHOM ILIaHe.

B cootBerctBun ¢ TpeboBaHusMH PeneparbHOro roCyJapCTBEHHOTO 00pa3oBaTEIbHOIO
CTaHJapTa OCHOBHOTO 0OmIero oOpazoBaHHs y4eOHBI mpeaMeT «XuMus» u3ydaercs ¢ 8 mo 9
Kjacc. XvMHsI B OCHOBHOM IIKoJe u3ydaeTcs ¢ 8 mo 9 kiaccel. O61iee 4yncio yueOHbIX 4acoB 3a
nBa roga obyuenus — 136, u3 HUX 1o 68 yacoB (2 yac B Hemenoo) B 8, 9 kmaccax. CoriacHo
yuebHoMy IutaHy OCHOBHOM 0Opa30BaTeNbHOW HpPOrpamMMbl OCHOBHOIO OOIIEro oOpa3oBaHMs
MBOYVY «lleperpebunckas COIL» Ha nzydenue npenmera «XUMUsS» OTBOAMTCS 2 daca B HEIEIIIO,
68 yacoB B 1o, 34 y4eOHBIX HEJICIIH.

N3menenus B paboueil nporpamme
VYpoku, BbINABIINE HA MPAa3IHUYHbIE JHU, pEAIU3YIOTCS Yepe3 pasinyHble 00pa3oBaTelIbHbIE
TEXHOJIOTUH, UHTETPALIUIO IIPEIMETOB, BHIBEIEHUE HA CAMOCTOSATENbHOE U3YyUEHHE YaCTH y4eOHOTro
MaTepuaia C MOCJIEIYIOIIMM OCYLIECTBICHUEM KOHTPOJIS YUUTENeM padoThl ydallluxcs IO TeMe B
¢dopme 3adera, KOHCYJIbTALMH, 3aIIUTHl MPE3CHTALMI, MPOEKTOB M HHBIX (POPM BO BHEYPOUHOE
BpEMS, 3a CUET YaCOB BHEKJIACCHBIX 3aHATHUM IO MPEAMETY.

KosnuecTBo 4acoB, Ha KOTOpPOe pacCYUTAHA y4eOHasi POrpaMMa Ha IO/ M 110 YeTBepPTAM

8 ki1ace
YerBepTh Bcero gacos [IpakTrueckas 4acTb
JlaGoparopubie | IIpakTHueckue KonrtposnbHbie
paboThI paboThHI paboThI
1 yeTBepTH 16 2 1 1
2 4YeTBepTh 16 1 2 1
3 4eTBepTh 19 0 0 1
4 yerBepTh 17 0 2 1
Bcero: 68 3 5 4
9 kaace
YerBepTh Bcero gacos IIpakTHueckas 4acTb
JlaGopatopubie | [IpakTHueckue KonTtposnbHble
paboThHI paboThHI paboThI
1 gerBepTh 16 0 1 1
2 4eTBepTh 15 3 1
3 4eTBepTh 19 2 1
4 yerBepTh 18 1 1
Bcero: 68 0 7 4

4. IlnanupyeMble pe3yibTaThbl 0CBOCHHS Y4eOHOr0 nmpeamMera « XuMHs».

Ilo 3aBCPUHICHUN KypCa XHMHUHU Ha IOTAIIC OCHOBHOI'O O6LLICFO O6pa3OBaHI/I$I BBIITYCKHUKHU

OCHOBHOM IIKOJIBI JOJIKHBI OBJIaJICTh CIICAYIOMIUMU PE3YyJIbTaTaMu:
JIulmocmelepe3lebmambl

— 3HAaHUMC W IMOHMMAHHE: OCHOBHBIX HCTOPHUYCCKUX CO6BITPII>1, CBA3aHHBIX C pPa3BUTUCM XHMHUU,

JIOCTHDKEHUI B 00/1aCTH XUMHH U

KYJIbTYPHBIX TPaJulUil CBOEH CTpaHbl (B TOM 4YHCII€ HAay4HbIX); OOILIEMUPOBBIX IOCTHUKEHHHA B
00JIaCTH XUMHH; OCHOBHBIX PUHLIUIIOB U MPAaBWJI OTHOIIEHUS K MPUPOJIE; OCHOB 3710pOBOro o0pasa




KHU3HU U 370pOBhECOEpETaAONINX TEXHOJOTUI; TPaBUI TOBEICHUS B YPE3BBIYANHBIX CHTYAIIHSX,
CBSI3aHHBIX C BO3JICHCTBHEM PAa3IMYHBIX BEIIECTB; OCHOBHBIX MPaB M 00SI3aHHOCTEH IpakJaHuHA (B
TOM dYHCJEe OOYyYaromerocs), CBSI3aHHBIX C JIMYHOCTHBIM, MPOPECCHOHATBHBIM W KHU3HEHHBIM
CaMOOIIPEICIICHUEM; COITHAIPHONW 3HAYMMOCTHU U COJICPKAHUS MTPOPECCUi, CBA3aHHBIX C XMMHEH;
— YYyBCTBO T'OPJOCTH 32 POCCUMCKYI0 XMUMHUYECKYIO HAayKy M JOCTH)KCHHS YUYCHBIX; YBAKECHUE U
MIPUHATHE JTOCTHKCHUH XUMUH,

M000Bh M OEPEIKHOE OTHOIICHHUE K MPUPOJIC; YBAKEHUE W YI€T MHEHUH OKPYKAIOIUX K JIMYHBIM
JOCTH)KCHHSM B U3YYCHUU XUMHUH;

— TpU3HAHME IIEHHOCTH COOCTBEHHOT'O 3/I0POBbsi W 3/I0POBBbSI OKPYXKAIOIIMX JIFOACH;
HEOOXOMMOCTH CaMOBBIPAKEHUS, CAMOpEaTU3aliK, COIMATLHOTO IPU3HAHNS,

— OCO3HaHUE CTENEeHM TOTOBHOCTH K CAMOCTOSITEIBHBIM TIOCTYNIKAM U JICUCTBHSIM,
OTBETCTBEHHOCTH 32 UX PE3YyJIbTATHI;

— MPOSIBJICHUE YKOJIOTUYECKOTO CO3HAHMS, JTOOPOKEIATeTbHOCTH, TOBEPUS M BHUMATEIBHOCTH K
JIFOJISIM, TOTOBHOCTH K COTPYIHUYECTBY; MHUIIMATUBBI U JIFOO03HATEILHOCTH B U3yYEHUH BEILIECTB U
MIPOLIECCOB; YOCKIEHHOCTH B HEOOXOIMMOCTH Pa3yMHOTO HCIOJIb30BAHUS JOCTHIKCHUU HAYKH U
TEXHOJIOTHI;

— YMEHHE YCTaHaBJIMBATh CBS3U MEXIY LIETBI0O M3YUYCHHS XMUMHH U T€M, JJIs YEro 3TO HYXKHO;
CTPOUTH XU3HEHHBIE M MpOo(ecCHOHANbHBIE IUIAHBI C YYETOM YCHEIIHOCTH H3YYeHHs] XUMHH U
COOCTBEHHBIX TIPUOPUTETOB.

Memanpeomemmnuie pe3yibmamol

— UCHOJB30BaHUE PA3NUYHBIX HCTOYHUKOB XUMHUYECKOW HWHGPOpMAIUU; TOITYYCHHE TaKOu
nH(pOpMaNNY, €€ aHau3, MOATOTOBKAa HAa OCHOBE ITOTO aHAM3a WH(POPMAIMOHHOTO MPOIYKTa U
€ro Mpe3eHTAaIM;

— TMPUMEHEHHE OCHOBHBIX METOJIOB TMO3HAHUS (HAOJIOACHHS, SKCIEPUMEHTA, MOJCIUPOBAHUS,
M3MEpEHUs U T. J1.) AJISl U3YUYEHUSI XUMHUECKUX 00bEKTOB;

— HCIIOJIb30BAHME OCHOBHBIX JIOTHUECKUX OIepalvii (aHanawn3a, CHHTE3a, CpaBHEHUs, 0000IIeHMS,
JI0Ka3aTeNIbCTBA, CUCTEMATU3AINU, KIACCU(PUKAIIUYU U JIP.) TIPU U3YYCHUU XUMUUYECKUX OOBEKTOB;
— (opmynMpoBaHUE BHIBOJOB M YMO3aKIIOUCHUN W3 HAOIIOJCHUN M HM3y4CHHBIX XUMHYCCKUX
3aKOHOMEPHOCTEH;

— TMPOTHO3MPOBAHHME CBOMCTB BEIIECTB HA OCHOBE 3HAHMS WX COCTaBa M CTPOCHMS, a TaKXKe
YCTaHOBJICHHS aHAJIOTUH;

— GopMyIMpPOBAHKE UICH, TUTIOTE3 U MMyTEH MPOBEPKU UX UCTUHHOCTH;

— OompeleNieHne 1eneil M 3agad yd4eOHOW M HCCIeNOBATENbCKOW MEATENbHOCTH M MyTel uX
JIOCTHKCHMS,

— pACKpbITUE NPUYMHHO-CIIEICTBEHHBIX CBS3€d MEXAY COCTaBOM, CTPOEHUEM, CBOWMCTBaMH,
MIPUMEHEHUEM, HaXO0K/IEHUEM B MPUPOJIC U MOTYICHUEM BAKHEHUIITUX XUMUUECKUX BEIECTB;
IIpeomemnoie pezynomamul

B nosnasamenvnoii cghepe

3HaHue (MOHMMaHHUe):

— XUMHYECKON CHMBOJIMKH: 3HAKOB XHMHUYECKHX D3JIEMEHTOB, (OPMYJl XUMHUYECKHX BEIIECTB,
ypaBHEHUN XUMUYECKUX pe-

aKIniL;

— BOXHEUIIMX XUMHUYECKHX TMOHSATUM: BEIIECTBO, XMMHYECKHUN JIIEMEHT, aToM, MOJIEKYyJa,
OTHOCUTEIIbHBIE AaTOMHAas M MOJIEKYJISIpHAs MacChbl, MOH, KaTHOH, aHWUOH, XUMHYECKas CBA3b,
3IEKTPOOTPHUIATENBHOCTD, BAJIEHTHOCTb, CTENEHb OKUCIEHHUS, MOJb, MOJISIPHAsi Macca, MOJSPHBIM
00BeM, PacTBOPHI, IIEKTPOITUTHI U HEIJIEKTPOJIUTHI, JIEKTPOTUTHUECKAS JUCCOIHAIIHS, OKUCITUTEIb
U BOCCTAHOBUTEIb, OKUCIIEHHE W BOCCTAaHOBIEHHUE, TEIUIOBOH 3(DPEKT peakinu, OCHOBHBIC THUIIBI
peaKkurii B HEOPraHMYECKON XUMHH;

— (GopMYyITHPOBOK OCHOBHBIX 3aKOHOB M TEOPUl XUMHUH: aTOMHO-MOJIEKYJIIPHOTO YYCHHUSI; 3aKOHOB
COXpAaHEHUS MacChl BEUIECTB,



IIOCTOSIHCTBA cocTaBa BellecTB, ABoraapo; Ilepuoanueckoro 3akona JI. . MenneneeBa; Teopuu
CTPOEHHs aTOMa U YYEHHUS O CTPOEHUHU BEIECTBA; TEOPUU 3BJIEKTPOJIUTUYECKON TUCCOIMALUU U
YYEHHS O XUMHUUYECKON PEAKLIUH.

YMeHue Ha3bIBATh:

— XUMUYECKHE JIEMEHTHI;

— COEJIMHEHMS U3YUYCHHBIX KJIACCOB HEOPraHUYECKUX BELIECTB;

— OpraHMYecKHe BEIecTBa Mo uX (opMmyse: METaH, 3TaH, STUJICH, alleTWIEH, METaHOJ, 3TaHOJ,
[JIMLIEPUH, YKCYCHAs! KUCIIOTa,

IJIFOKO03a, caxaposa.

O0bsicHenue:

— (usuueckoro cMmpicia aTOMHOTO (MOPSAKOBOTO) HOMEpAa XMMHYECKOTO 3JIEMEHTa, HOMEPOB
rpynnel U nepuona B llepumoamyeckoir cucreme Jl. WM. MenaeneeBa, K KOTOPbIM 3JIEMEHT
IIPUHAJIE)KUT;

— 3aKOHOMEPHOCTEW HM3MEHEHHUS CTPOEHHUS AaTOMOB, CBOMCTB 3JIEMEHTOB B Ipeleiaax MajbIX
MIEPUOJIOB U A TPYIIL, @ TAKXKE CBOMCTB 00pa3yeMbIX MU BBICIIMX OKCHUAOB M THIPOKCHIOB;

— CYIIHOCTH IpoIiecca IEKTPOIUTUUECKON TUCCOLMAIMU U peakluii HOHHOTO OOMEeHa.

YMeHnue xapakrepu3oBarth:

— XUMHUYECKHE 3JIEMEHTHI (0T BOJOPO/Ia IO KaNbliMsi) Ha OCHOBE UX TMoJiokeHus B [lepuonnyeckoii
cucreMe xummuueckux aemeHToB /1. M. MenneneeBa 1 0cOOEHHOCTEN CTPOEHUS! X aTOMOB;

— B3aMMOCBSI3b MEX]ly COCTABOM, CTPOCHHEM U CBOMCTBAMU HEOPTraHUYECKHUX BEILECTB;

— XHMUHYECKUE CBOICTBA OCHOBHBIX KJIACCOB HEOPIaHWYECKUX BEIIECTB (OKCUIOB, KHUCIOT,
OCHOBaHUH, aM(POTEPHBIX COETMHEHUN U COJIelt).

Onpenesienue:

— COCTaBa BEILECTB MO UX GopMyiam;

— BQJICHTHOCTHU U CTETIEHU OKHUCIJIEHUS JIEMEHTOB B COCMHEHUH;

— BUJOB XUMHYECKOU CBSI3U B COCIUHEHUSIX;

— TUIOB KPUCTAJUIMUECKUX PELIETOK TBEPABIX BEILLECTB;

— NPUHAJIEKHOCTH BEIIECTB K ONPEEICHHOMY KJIACCY COCIMHEHMUI;

— TUIOB XMMUYECKHUX PEAKIIHi{;BO3MOKHOCTH MPOTEKAHUS PEaKIii HOHHOTO OOMEHa.
Cocrasienue:

— cXxeM cTpoeHus aToMoB nepBbix 20 anementoB [lepuoanueckoit cucrems! [. 1. Menaeneesa;
— (hopMyJT HEOPraHUYECKUX COEMHEHUH N3yUeHHBIX KIJIACCOB;

— YPaBHEHUN XUMUYECKUX PEaKIIHil.

be3zonacHoe oOpaliieHre ¢ XUMHUYECKOM MOCy 101 1 1ab0paTOpHBIM 000PYOBAHUEM.

[IpoBeneHne XUMHUYECKOTO SKCIIEPUMEHTA!

— MOATBEPKAAIOIIET0 XMMUYECKHE CBOMCTBA U3YyYEHHBIX KJIACCOB HEOPTAHUUYECKUX BEILECTB;

— MOATBEPKAAIOIIET0 XUMHUUECKUH COCTaB HEOPraHMYECKUX COETUHEHU;

— 10 MOJIy4EHHUI0, COOMPaHMIO M PaclO3HABAHHIO Ta3000pa3HbIX BEIIECTB (KUCIOpO/1a, BOJOPO/A,
YTJIEKUCIIOTO Ta3a, aMMHaKa);

— 1O ONpEeIeNeHHI0 XJIOpUA-, cyiab(paT-, KapOOHAT-MOHOB M HOHA aMMOHMS C TIOMOIIBIO
Ka4eCTBEHHBIX PEAKIUM.

Buruuciienue:

— MAacCOBOM J10JIM XMMHUYECKOTO 3JIEMEHTA 110 (OopMyJie COSTUHEHMS;

— MAacCOBOM JI0JIM BEIIECTBA B PaCTBOPE;

— Macchl OCHOBHOT'O BELIECTBA IO U3BECTHOW MAaCCOBOM J0JI€ IPUMECE;

— 00BEMHOI1 10T KOMIIOHEHTA I'a30B0il cMecH;

— KOJIMYecTBa BellecTBa, 00beMa MM Macchl BEHIECTBA MO KOJIMYECTBY BeUIECTBAa, 00BEMY WIIH
MaccCe peareHTOB WIH MIPOJYKTOB PEAKIUH.

Hcnonb3oBanue npuoOpEeTEHHBIX 3HAHUW M YMEHUH B TNPAKTHUECKON JAESITENbHOCTH H
IIOBCEIHEBHOM JKM3HU:

— 11 ©6e30macHOro OOpalieHusl C BEIIeCTBAaMU W MaTepuajaMd B IOBCEIHEBHOM JKHU3HH H
IPaMOTHOI'O OKa3aHHUs NEPBOM MOMOIIM NPH OXKOTraxX KMCIOTAMH U ILIEJI0YaMHU;



— JUIs1 OOBSICHEHHS OT/ICTHHBIX (PAKTOB U MPUPOIHBIX SBICHUIA;

— 71 KpUTUYECKON OIICHKU MH(OpMaIIUU O BEIIECTBAX, UCTIOIb3YEMBIX B OBITY.

B yennocmno-opuenmayuonnotui cghepe

AHanmu3 W OICHKAa TMOCJCACTBUH Il OKPYXKAIOIIEH Cpenbl OBITOBOM M TPOW3BOJICTBEHHOU
JeSTEIbHOCTH YEJIOBEKA, CBA3aHHOU C IMOYYCHHEM U TIepepaboTKOM BEIIECTB.

B mpyooeoti cihepe

[IpoBenenue omepanuii C  HCIONB30BAHHEM HArpeBaHWs, OTCTaWMBaHUs, (QUIBTPOBAHUSA,
BBITIAPUBAHUS; TIOJy4YEHHUs, COOMpaHUsI,

pacro3HaBaHus BELIECTB; U3TOTOBJICHUS MOCIICH MOJICKYIL.

B cgepe bezonacnocmu scuznedesmenvrocmu

— CobOnrogenre  mpaBuU  TEXHUKH ~ OE30MACHOCTM  MPH  TPOBEACHUM  XMUMHUYECKOTO
AKCIIEPUMEHTA; OKa3aHUE MTePBOM MTOMOIIHU MIPH 0XKOTaX, MOpe3ax U XMMHUYECKUX TpaBMax.

5. Coaep:xanue yueOHOTo nmpeaMera « XMMUsD?.

8 KJjacc
Y4ebHO-TEeMaTHYECKHII TIJIaH
Neni/m Ha3Banue pa3nena Kou1-Bo yacoB

1. Brepnenue. IlepBoHauaabHbIe XUMHYECKUE TTOHSITHS. 6
2. ATOMBI XUMHYECKHX DJIEMEHTOB. 9
3. [IpocTrie BemecTna. 3)
4, CoequHeHnsI XUMUYECKUX DIJIEMEHTOB. 11
5. W3MeHeHus, MPOUCXOIAIINE C BEIIECTBAMH. 16
6. PactBopenue. PactBopsl. CBOICTBA PACTBOPOB AJICKTPOJIUTOB. 21

Bcero: 68

Pasnen 1. Beenenne. [lepponauanbHbie XUuMHYECKHE MOHATHSA. (6 YacoB)

XuMHsl — Hayka O BeIleCTBaX, MX CBOWCTBaX M InpeBpalieHusx. IloHsTHe o XxuMHYecKOM
3JIeMEHTE U (POpPMax €ro CyIIeCTBOBAHHS: CBOOOIHBIX aTOMAaX, IPOCTHIX U CIIOKHBIX BELIECTBAX.

[IpeBpamenus BemiectB. OTaUYME XMMHYECKHMX peakiuil oT ¢(usnueckux siiaeHuil. Ponb
XUMUU B KU3HH YeJIOBeKa. XeMOpuIus u XxeMopoOus.

KpaTkue cBeneHus W3 HCTOpPUM BO3HMKHOBEHMsS W pa3BuTus xumuu. Ilepuon anxummum.
[Tonsitue o punocodpckom kamue. Xumusi B XV| B. Pazsutue xumuu Ha Pycu. Posb oTeuecTBeHHBIX
YUYEHBIX B CTAaHOBJIEHHMHM XMMHUYECKOM Haykun — paboTel M. B. Jlomonocosa, A. M. Bytieposa, /1.
N. Menneneesa.

XuMudeckasi CHMBOJIMKA. 3HAKM XMMHUYECKHUX DJIEMEHTOB U NPOMCXOXKJIECHUE UX Ha3BaHUM.
Xumunyeckue ¢popmyinbl. Maaekcsl u ko3puirienTs. OTHOCUTENbHBIE aTOMHAsA U MOJIEKYJIIpHas
Mmacchl. Pacuer MaccoBoi A0IM XMMHUYECKOT0 3JIEMEHTa 110 (opMyJie BEIecTBa.

[Iepnonnueckas cucrema xumudeckux snemeHToB J[. M. MenpeneeBa, ee cTpyKTypa: Majble
1 OoJIbIIME MEPHOAbI, TPYIIBI M MOArPYIIbI (T1aBHas U nobouHas). [lepuoanyeckas cucrema Kak
CIPaBOYHOE MOCOOUE IS MMOIYUYEHUS CBEJICHUIN O XUMUYECKUX JIEMEHTaX.

Pacyernsblie 3apaun. 1. HaxoxaeHne OTHOCUTENBHON MOJEKYJISPHONM Macchl BELIECTBA I10
€ro XUMHYECKOH opmyie. 2. Bpuncienne MaccoBOi JOJIM XMMHUYECKOTO 3JIEMEHTA B BEIIECTBE 10
ero gopmyre.

IIpakTnueckas padora. IlpaBuna Thb B xumudeckoir mnaboparopuu. 3HAKOMCTBO C
1a00paTOPHBIM 000PYIOBAaHHEM.

JlaGopaTtopHasi padora. 3HAKOMCTBO C o0Opas3llaMM HEOPTraHWYECKHX BEIIECTB, WX
(bu3MYEeCKUMHU CBONCTBAMHU.

«CpaBHEHHE CKOPOCTH UCHAPEHUs BOJbI, 0JIEKOJIOHA U ATHJIOBOTO CIIUPTA C (PHIBTPOBAILHOM
Oymaru»

Paznen 2. ATtombl XuMHu4ecKuXx dj1eMeHToB (9 yacoB)



ATombl Kak (opma CyIIECTBOBAaHUS XUMHUYECKHX JJIeMEHTOB. OCHOBHBIC CBEICHUS O
CTpoeHHH aToMoB. JlokaszaTrenbCcTBa CJIOKHOCTH CTpoeHuss artomoB. OmnwiTel Pesepdopna.
[ImanerapHast MOJENb CTPOEHUS aTOMA.

CocraB aTOMHBIX s1Iep: MPOTOHBI U HEUTPOHBI. OTHOCHUTENbHASI ATOMHAsI Macca. B3anMocBs3b
MOHSATUHN «IIPOTOHY, KHEUTPOH», «KOTHOCUTEIbHAS AaTOMHAsI Maccay.

W3meneHue yucna NpoOTOHOB B siipe aToMa — 00pa30BaHME HOBBIX XUMUYECKUX JIEMEHTOB.

W3MmeHeHne 4nciaa HEHTPOHOB B sape aToMa — oOpa3oBaHHe U30TONOB. COBpEMEHHOE
ONpeJeleHUE MOHATUS «XUMUYECKUU 3yeMeHT». M30Tonbl Kak pa3HOBUIHOCTH ATOMOB OJIHOTO
XMMHYECKOTO 3JIEMEHTA.

OnexTpoHbl. CTpoeHHEe 3JIEKTPOHHBIX 000JI0UYEK aTOMOB XMUMHUYECKUX 31eMeHTOB Ne 1—20
nepuoanueckoir cucremol [[. M. MenneneeBa. IloHsiTue O 3aBEpIIEHHOM W HE3aBEPLICHHOM
ANEKTPOHHOM CJI0€ (SHEPTeTUYECKOM YPOBHE).

Ilepnonnueckas cucrema XUMHYECKUX dnemMeHToB J[. 1. MenneneeBa u cTpoeHue aTOMOB:
(bu3nyecKui CMBICI MOPSIAKOBOIO HOMEpaA dJIEMEHTa, HOMepa TPYIIIbI, HOMepa NepUoaa.

N3MeHenue umucna 3JIEKTPOHOB HA BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XUMHYECKOTO
JJieMEeHTa — O00pa3oBaHUE TMOJOXKUTEIBHBIX M OTpULIATENbHBIX HMOHOB. MoOHBI, 0Opa3zoBaHHBIE
aTOMaMHM METAJUIOB M HEMETAJUIOB. [IpWYMHBI W3MEHEHUS METAUIMYECKUX W HEMETAUIMYECKUX
CBOMCTB B [IEpUOAAX U IpymHnax.

O6pazoBanue OuHapHbIXx coenuHeHuil. [lonsTue 00 MOHHOUN cBs3u. Cxembl 0Opa3zoBaHUS
MOHHOM CBSI3H.

B3aumogeiictTBue aTOMOB XMMHYECKHX  JJIEMEHTOB-HEMETAJUIOB MEXIy co0ol —
o0Opa3oBaHHe JBYXaTOMHBIX MOJIEKYJ MPOCThIX BemlecTB. KoBajeHTHass HeMmosspHas XUMHUYecKas
CBSI3b. DJIEKTPOHHBIC U CTPYKTYPHBIC (DOPMYIIBL.

BzaumopeiicTBue aroMOB  XMMHYECKHX DJIEMEHTOB-HEMETAIJIOB MEXAYy co0oil —
oOpa3oBaHue OWHAPHBIX COCAMHCHHWNM HEMETAIOB. ODJIEKTPOOTPHIATEeIbHOCTh. [loHSATHE O
KOBAJICHTHOU IOJISIPHOM CBSA3U.

B3aumojieiicTBE aTOMOB XMMHUYECKUX JIEMEHTOB-METANIOB MEXIY CO00i — oOpa3oBaHHE
METaJUIMYECKUX KpUCTAILIOB. [loHATHE O MeTaIM4ecKoi CBS3H.

JdemoncTpauuu. Mojenu aroMOB XUMHYECKHX 3JIEeMEHTOB. llepmoauveckas cucrema
XUMHYECKUX 3neMeHTOB [l. 1. MeHaeneena.

Paznen 3. IIpocreie BenecTBa (6 yacoB)

[TonoxeHne MeTasIoB U1 HEMETAIJIOB B IIEPUOJAUYECKON CUCTEME XMMUYECKUX DJIEMEHTOB /JI.
N. Mengeneesa. BaxHeiimue mpocThie BEHIECTBA — METAJUIBL: KEJI€30, ATIOMUHUN, KalbIHM,
MarHui, HaTpu, kanuil. Ooume pusnyeckre cBocTBa METAIIIOB.

Baxneifmme mnpocThie BelecTBA — HEMETaUIb, 00pa30BaHHBIE aTOMaMH KHCIIOPOa,
BOZOpOJa, a3oTa, cepwl, (ocdopa, yriepoga. CrocoOHOCT, aTOMOB XHMHUYECKUX DSJIEMEHTOB K
00pa30BaHUIO HECKOJBKUX TMPOCTHIX BEHIECTB — AUIOTPOIHUS. AJUIOTPONHBIE MOIUPUKAIINU
kucnopona, pocdopa u onoBa. Merannmndeckue ¥ HEMETAUTHYECKHE CBOWCTBA MPOCTHIX BEIIECTB.
OTHOCHUTENBHOCTD JIEJICHUS TTPOCTHIX BEIIECTB HA METAJIIIBI U HEMETAJLIHI.

ITocrosinnas ABorajpo. KonudectBo BemectBa. Monb. MosnspHas macca. MomsipHbIif 00beM
ra3o00pa3HbIX BemiecTB. KpaTHble €IUHUIIBI KOJIMYECTBA BEIIECTBA — MHJUIMMOJb M KHUJIOMOJb,
MUJUTUMOJISIpHAS. ¥ KUJIOMOJIIpHAsT MacChl BEUIECTBA, MUJUTUMOJISIPHBIN M KUJIOMOJIIPHBIA 00BEMBI
ra3000pa3HbBIX BEIICCTB.

PacueTsl ¢ uUCMONB30BaHUEM TOHATHI «KOJIMYECTBO BEIIECTBA», «MOJISIPHAS Maccay,
«MOJISIPHBIA 00HEM Ta30B», IIOCTOSTHHAST ABOTAIpO».

PacuyerHble 3a1aun. 1. Beruncnenue MOIIpHON MacChl BEIIECTB IO XUMUYECKUM (popMyIiaMm.
2. PacdeTsl ¢ UCMOIB30BAHUEM MTOHATHI «KOJIUYECTBO BEUIECTBAY, «MOJIIPHAS Maccay, «MOJISIPHbBIN
00BEM Ta30By», «IIOCTOSTHHAST ABOTAIPO».

JdemoncTpaunu: XWUMHYECKHE COEAUHEHHS KOJIMYECTBOM BemiecTBa B 1 Mosib. Mognenb
MOJIIPHOTO 00beMa T'a30B.

Pa3znen 4. Coenunennsi XuMuueckux 3j1eMeHToB (11 yacos)



Crenenb oxucieHusi. OnpeneneHUe CTENEHH OKHUCICHHUS JJIIEMEHTOB IO XHWMHYECKOU
dbopmyne coenunenus. CocraBieHue ¢GopMyn OWHAPHBIX COSAWMHEHHWH, OOMMI cmocod wux
Ha3bIBaHUS. bBUHAPHBIE COeAMHEHUS: OKCUIBI, XJIOPUIBI, CYIbPuabl U ap. CocraBiaeHue ux GopMyi.
[IpeacraBuTenu OKCUIOB: BOJA, YIJIEKUCIBIM a3 W HeramieHass u3BecThb. [IpeacraBurenu JieTydux
BOJIOPOJAHBIX COCIMHEHUI: XJIOPOBOAOPOI U aMMHUAK.

OcHoBaHMs, MX COCTaB M Ha3BaHusA. PacTBOpUMOCTH oOCHOBaHUMl B Boje. TaOnwuia
pPacTBOPUMOCTH THIPOKCUIOB U coieil B Boje. IlpeacraBurenu mienodeil: rMApPOKCUABI HATPUS,
Kaiusg U kKanpuud. [loHdatne o kadecTBeHHBbIX peakuusax. WMuaukaropsl. M3meHeHue oOKpacku
VHJIMKAaTOPOB B LICJIIOYHOU cpee.

Kucnotsl, ux cocras u Ha3zBanus. Knaccuduxanus kucnor. [IpencraBurenu KucioT: cepHas,
CoJIsIHAs U a30THasl. VI3MeHeHne OKpacKu MHAUKATOPOB B KUCJIOTHOM Cpeie.

Conm kak Mpou3BOJHBIE KUCIOT U OCHOBaHMM. MX coctaB u Ha3BaHus. PacTtBopuMocCTh coneit
B Boze. [IpencraBurenu coneid: XJIopu HaTpusi, KapOOHAT U Gocdar KabIIHUs.

AMop(HbIE 1 KpUCTAIITNYECKHIE BEIIECTBA.

MexMOJIEKyIISIpHbIE B3aUMOAEHCTBUSA. THUIIBI KPUCTAJUIMYECKUX PEIICTOK: MOHHAs, aTOMHAs,
MOJIEKYJIIpHAasE U METAJJIMYecKas. 3aBUCHUMOCTb CBOMCTB BEUIECTB OT THUIIOB KPUCTAJUIMYECKHUX
PELIETOK.

BemiecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUSI. 3aKOH IMOCTOSTHCTBA COCTaBa ISt
BEILIECTB MOJIEKYJISIPHOTO CTPOCHUSI.

UYucTele BemecTBa u cMecH. [IpumMepsl ®KUAKUX, TBEPAbIX U Ta3000pa3HbIx cMeceil. CBoiicTBa
YUCTHIX BEIIECTB U cMecel. X cocraB. MaccoBast 1 00beMHas 101 KOMIIOHEHTa cMecH. Pacuersl,
CBSA3aHHBIE C UCIOJIb30BAHUEM TIOHITHS «IOJISI.

Pacuernble 3axaun. 1. Pacuer MmaccoBoi 1 00beMHOM J0JIeH KOMITIOHEHTOB CMECH BEIIECTB.
2. BpluncneHue MaccoBOM JOJM BEUIECTBA B PACTBOPE IO HM3BECTHOW Macce pPacTBOPEHHOIO
BEIIECTBA M Macce pacTBoputelis. 3. BpIumclieHHMe Macchl pacTBOPSIEMOTO BEIIECTBA H
pacTBOpUTENsd, HEOOXOJUMBIX JIJIsl MPUTOTOBJICHUS OMPEACIEHHOM MacChl pacTBOpa C M3BECTHOM
MAaCCOBOM J0JIE paCTBOPEHHOTO BEILIECTBA.

JeMoHcTpanuu. 3HaKOMCTBO € 00pa3liaMu OKCHUIOB. 3HAKOMCTBO ¢ 00pa3liaMl OCHOBAHHIA.
3HAKOMCTBO C OOpa3laMu KHCIIOT. 3HAKOMCTBO C oOpasmamu cojieid. Mojenn KpUCTAITHIeCKIX
pPEIIETOK KOBAJEHTHBIX U MOHHBIX COEIMHEHHH.

JlaGopaTopuble padoTsl. «Omnpenenenue pH pacTBOPOB KUCTOTHI, IIETOYH, BOIBI

IIpakTnyeckne padorsl: [IpurorosieHne pacTBopa ¢ 3aJaHHOM MacCOBOW JOJIEN
PacTBOPEHHOTO BEMIECTBA. AHAIN3 TTOYBBI U BOJIBI.

Pa3znen 5. U3meHenusi, npoucxoasimue ¢ Bemecrsamu (16 yacos)

[ToHsiTHEe SBIIEHWI KaK U3MEHEHUW, MPOUCXOMSIINX C BEIIECTBAMH. SIBIICHHS, CBS3aHHBIE C
W3MEHEHUEM KPHUCTAILIMYECKOTO CTPOCHMSI BEUIECTBA IpPU IOCTOSIHHOM €ro cocTaBe, —
¢usznueckue spieHus. Dusnyeckue SBICHUS B XUMUU: JUCTWUISAIUSA, KPUCTAJUTH3AINSA,
BBHIMIAPYBAHNE U BO3TOHKA BEIIECTB, IIEHTPU(]YTHpOBAHUE.

SBnenus, cBsI3aHHBIC C I3MEHEHUEM COCTaBa BEIIECTBA, — XUMHUUYECKHE peakiuu. [IpusHaku
U yCIOBUS MPOTEKAaHUsI XUMHUECKUX peakiuid. [ToHsaTHe 00 3K30- U YHIOTEPMUYECKUX PEaKIUsIX.
Peaknun ropeHus kak 4aCTHBIA Cily4all dK30TEPMHUYECKUX PEAKIMM, IPOTEKAIOIUX C BBIIECICHUEM
CBeTa.

3aKOH COXpAaHEHUsSI MacChl BEMIECTB. XUMHUYECKHE YpaBHEHHUs. 3HAYCHUE HWHJIEKCOB H
kod¢dunmenToB. CocTaBieHNE YpaBHEHUN XUMHUECKUX PEaKIIUM.

PacueTtsl 1m0 XWMHYECKMM YypaBHEHHUSM. PereHue 3amady Ha HAXO0XKJACHHE KOJIHMYECTBA
BEIIECTBa, MacChl WM 00beMa MPOJYKTAa PEAKIMHU MO KOJIWYECTBY BEIIECTBA, MACCE WM O00BEMY
HCXOJIHOTO BeIecTBa. PacyeTsl ¢ MCIOJb30BAaHUEM TOHSTHS «JI0JIS», KOT/Ia UCXOJIHOE BEIIECTBO
JJaHO B BUJIE PACTBOpa C 3aJaHHOW MAacCOBOM J10JIE pPacTBOPEHHOI'O BEIIECTBA WM COAEPIKUT
ONPEACIICHHYIO JOJII0 TPUMECE.

Peakuun paznoxenus. IloHsitue o ckopocTh XUMHUYECKUX peakiuil. KartanuzaTopsl.
DEepMEHTBI.



Peakuuu coenuuenusi. Kartamutudeckne M HekaTanuThyeckue peakuuu. OOpaTumbie U
HEOOpaTUMBbIE PEAKITUH.

Peakuuu 3amenienust. DIEKTPOXUMHUECKUN Pl HAIIPSDKEHUH METAIUIOB, €T0 UCIOJIb30BaHUE
JUIS. TIPOTHO3MPOBAHUS BO3MOKHOCTHM MPOTEKAHMS PEAKIUA MEXKIy MeTajulaMd U pacTBOpamu
KHUCJIOT. Peakiiny BRITECHEHHS OJJHUX METAJLJIOB U3 PACTBOPOB UX COJICH JPYTUMHU METaJJIAMH.

Peaknun oOmena. Peakumm HeWTpanm3anuu. YCIOBUS NPOTEKAHHWS peaknuii oOMeHa B
pacTBopax 10 KOHIIA.

Tunbl XUMHUECKMX peakiuil (M0 MPU3HAKY «YUCIO M COCTAaB MCXOIHBIX BEIIECTB H

IIPOJYKTOB pEaklUu») Ha MpPUMEpPE CBOMICTB BOAbI. Peakius pas3nokeHHs — 3IIEKTPOJIU3 BOJBI.
Peakuuu coequHeHMs — B3aUMOJEHCTBHE BOJBI C OKCHUAAMH METAJUIOB M HemeTayuioB. lloHATne
«TUAPOKCUAB». Peakuum  3amelieHuss —  B3aUMOJAEHMCTBME BOJIbl C  UICJOYHBIMH U

1IeJI0YHO3eMeNTbHBIMU MeTalIaMu. Peakiniu oOMeHa (Ha mpuMepe ruapoin3a cyib(puaa amroMUHUSL
1 KapOu1a KaubLus).

Pacyernbie 3agauu. 1. Beiuncienue o XMuMUYECKUM YPaBHEHUSIM MAacCChl WIIM KOJIMYECTBA
BEILIECTBA [0 M3BECTHOM MacCe€ WJIM KOJUYECTBY BELIECTBA OJHOrO M3 BCTYHAIOIIMX B PEAKIIUIO
BELIECTB WJIM MPOJYKTOB peakuuu. 2. BpiuncieHwe macchl (KOJIMYECTBa BelIECTBa, 0O0beMa)
MPOAYKTa PEAKIMH, €CIM M3BECTHA Macca MCXOJHOr0 BEIIECTBA, COJEPIKAILLETO OINPEIEICHHYIO
JoJto0 rpuMeceii. 3. Beiuucienne Macchl (KOJIMYECTBa BElIeCTBa, 00beMa) MPOAYKTa peakluu, eCliv
M3BECTHA Macca pacTBOpPa U MaccoBas J10J1s1 PACTBOPEHHOI'O BEILECTBA.

Jemoncrpanun. Komieknus Hedhtu u npoAaykToB ee nepepaboTku. Ilpumepsl puznyeckux
SBJICHUH: TUIaBIicHWE TapaduHa, pacTBOPCHHWE IepMaHraHaTa Kaimus. [IpuMepbl XHMHYECKUX
SBJICHUI: TOpEeHHe MarHus. Peakuuu, WUIIOCTPUPYIOIINE OCHOBHBIE NPHU3HAKM XHUMHUYECKUX
peakuuii. Pasznokenne mnepmanranara kaius. PasnmoskeHwe mnepokcuia BOAOpoa. IIEKTPOIIU3
BoJbl. B3anmoseiicTBre pa30aBIeHHBIX KUCIOT ¢ MeTaiiaMu. HelTpanuzanus menoun KUCIOTON B
MPUCYTCTBUU MHJIUKATOPA.

JlaGopaTropHblie padoTbl. XUMUYECKHUE SIBJICHHUS.

IIpakTnueckne padorpl. OuncTka 3arps3HEHHON oBapeHHoH conu. Habmonenue 3a
TOPSILIIEN CBEUOM.

Paznen 6. PactBopenne. CBoiicTBa pacTBopoB 31eKTposuToB (20 yacoB)

PactBopenue kak Qusnko-xumudeckuit mporecc. [lonstre o ruapatax v KpUCTAIIIOTHApPATAX.
PactBopuMocTs. KpuBble pacTBOPMMOCTH KakK MOJEJIb 3aBUCUMOCTH PACTBOPUMOCTH TBEPIBIX
BEILIECTB OT TemnepaTypbl. HachlllieHHbIE, HEHACBILIEHHBIE U MEPECHIIICHHBIE PACTBOPHI. 3HAUCHUE
pacTBOPOB JIJIs1 MPUPOBI U CEIBCKOT0 X0351CTBA.

[TonsiTHE 00 PMEKTPOTUTHUECKON AUCCOIUAINH. DIEKTPOIUTHI U HEAJIEKTPOIUTHL. MeXxaHu3m
JTUCCOIMAIIMU  DJICKTPOJIUTOB €  PA3JIMYHBIM  THUIIOM  XUMHUYecKoW  cBs3u.  CremneHb
ANEKTPONUTHYECKON quccoruanuil. CHUIIbHBIE U CIa0bIe AIEKTPOIIUTHI.

OCHOBHBIE TIOJOXKEHUS TEOPUM IJICKTPOJUTHUYECKON nuccoruanuu. VoHHbIe ypaBHEHUs
peakiuii. YclnoBHs MPOTEKAHHUS PEAKIUU OOMEHa MEXAy DSJIEKTPOJIUTaMH JO0 KOHIIA B CBETE
VMOHHBIX ITPEACTABICHUM.

Knaccudukanus noHOB U UX CBOMCTBA.

Kucnorel, ux xnaccupuxanusa. Jucconuanus KHUCIOT W HUX CBOWCTBA B CBETE TEOPHUU
AJEKTPOJIUTUYECKON Juccouranui. MONEKyIspHble U HOHHBIE YpPAaBHEHMS PEAKLUN KHUCIOT.
B3aumopneiicTBue KHCIOT ¢ MeTaUulaMH. OJEKTPOXUMHUYECKMHM psii HAOpsDKEHUH METasuloB.
B3anmoneicTere KHUCIOT C¢ OKCHAAMU METAJLIOB. B3anMMOJENCTBHE KHUCIOT ¢ OCHOBAHUSIMH —
peakmus HeWTpanu3anud. BzammojencTBue KHUCIOT ¢ coysiMu.  Mcronp3oBaHue TaOIUIIBI
PacTBOPUMOCTH JIJISl XapaKTEPUCTUKU XUMHUYECKUX CBOMCTB KUCTIOT.

OcHoBanus, ux kiaccudukanus. Jlucconnamnusi OCHOBaHUN M UX CBOWMCTBA B CBETE TEOPUHU
AJIEKTPOJIUTAYECKON Auccouuanuu. B3anMmoneincTBue OCHOBaHHUW C KHUCIOTaMH, KHCIOTHBIMU
OKCHJaMU | coyisiMH. Vcronp30BaHne TabIUIIBI PACTBOPUMOCTH JJI XapaKTEPUCTUKN XUMHUUYECKHIX
CBOWCTB OCHOBaHM. Pa3iioxkeHre HEpaCTBOPUMBIX OCHOBAHUM IPHU HAIPEBAHUH.

Comm, ux knaccuduKaiysa U JUCCOIHUAINS Pa3TUIHBIX TUTIOB coJieil. CBOMCTBA COJICH B CBETE
TEOPUU DJIEKTPOIUTUYECKOW Auccounanuu. BzaumopencTBue cojeld ¢ MeTallaMH, YCJIOBUSA



IIPOTEKaHUsl OTUX peakuui. B3auMopeicTBue cosied C KUCIOTaMH, OCHOBAaHUAMHM M COJIAMH.
Hcnonb3oBanue TabIUIBI PACTBOPUMOCTH JIJISI XapaKTEPUCTUKH XMMHUUECKUX CBOMCTB COJIEH.

O6o06mieHne cBeneHnit 00 OKCHIaX, UX KIacCU(UKAINN U XUMHUYECKUX CBOMCTBAX.

['eHeTnyeckue psabl METAIOB M HEMeETauloB. ['eHeTHMueckas CBA3b MEXAY KiacCaMu
HEOPraHUYECKUX BEILECTB.

OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIE peakuuu. OKUCIUTENb U BOCCTAHOBUTEIb, OKUCIICHUE U
BOCCTaHOBJICHUE.

Peakuyu mOHHOrO OOMEHA M OKHUCIUTEIIbHO-BOCCTAaHOBHUTENbHBIE peakiuu. CocTaBieHue
YPaBHEHUH OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAaKIMi METOJOM IEKTPOHHOIO OaiaHca.

CBoiicTBa MNPOCTBIX BELIECTB — METAUIOB M HEMETAJJIOB, KUCJIOT W COJIEH B CBETE
NPEJCTaBICHUN 00 OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MIPOIIECCaX.

JdemoncTpanuu. PacTBopeHue BENIECTB B pa3IMYHBIX pacTBOpUTENAX. VcnpiTaHne BelecTB
U HUX PacTBOPOB Ha 3JIEKTPOIPOBOAHOCTb. HeWTpanusanus IIEI04M KUCIOTOM B IPUCYTCTBUH
uHanKaTopa. BzaumoneiictBue cynbdara HaTpus U XJopuaa 6apusi, KapOoHaTa HATPUS U COJISTHOM
KHCJIOTBI.

JlabGoparopubie pabdorbl. B3aumopelictBue okcuaa MarHusi ¢ kuciotramu. llomyuenue
OCaJKOB HEPACTBOPUMBIX TMJIPOKCHUJIOB M U3YYEHHE MX CBOMCTB. B3anMoneicTBHE YTIJIEKHCIOro
raza ¢ U3B€CTKOBOU KHUCIIOTOM.

9 kJjacc
Y4yebHO-TEeMaTHYECKHUH TJIaH
Neni/mm Ha3Bpanue pa3zgena KoJs1-Bo yacos

1. O06001menue 3HaHUI 110 Kypcy 8 ki1acca 11
2. Hemeramnel. 31
3. MerTaimisl. 18
4, XHUMHUS M OKPY:KaoIas cpeaa. 2
5. O0001mIeHNEe 3HAHMI 10 XUMHH 32 KYPC OCHOBHOM IIKOJIBI. 6

INoaroroska k OI'D

Bcero: 68

Pa3nea 1. O0o0menne 3HaHui Mo Kypey 8 kiacca (11 yacoB) XapakTepucTuKa 3JIEMEHTA 110 €T0
nosioxkeHuto B Ilepumonuueckoi cucteme xumudeckux anemeHtoB Jl. M. MenneneeBa. CoiicTBa
OKCHUJI0B, KUCJIOT, OCHOBAaHUM U COJIEH B CBETE TEOPUU HIEKTPOIUTUYECKON nucconnanuu. [Tonarue
O TepexOoOHBIX 3neMeHTax. Am¢oTtepHOoCcTh. [‘eHeTHuecKuit psJ MNEPEXOJHOTO AJIEMEHTA.
Ilepnonnueckuit 3akoH U Ilepuoandeckas cuctema XMMU4eCKux 3j1eMeHToB [1. 1. Menneneesa.
Knaccupukanys XuMUYECKMX peakUMid 10 pPAa3IMYHbIM MpPU3HAKAM: «UHUCIO U COCTaB
pearupyromux 1 o0pa3yroIiuxcs BELIECTB», «TEIUIOBOH 3((deKT», «HarpaBlieHHE», «U3MEHEHHE
CTETIEHEH  OKUCJIEHHS  DJIEMEHTOB, O00pa3ylolUX pearupylroliue  BelecTBa»,  «dazay,
«HCIIOJIBb30BAHUE KATaIU3aTOPAY.

[IonsiTHE O CKOPOCTHM XUMHYECKON peakuuu. DakTophl, BIMAIOMKAE HA CKOPOCTh XWMHUYECKHX
peakuuii. Katanusaropsl u kaTanus.

WNuruduropbl. AHTHOKCHIAHTHI.

Jemoncrpauuu. Pazauunsie popmsl Tadbnust 1. . Menneneesa.

3aBUCUMOCTh CKOPOCTH XMMHUYECKOW PEaKIUU OT MPUPOJIbI PEArHPYIOIINX BEIIECTB. 3aBUCUMOCTD
CKOPOCTM XHWMHYECKOM pEakIMH OT KOHIEHTpAlMd pPEarupyrolvX BeELIECTB. 3aBHUCHUMOCThb
CKOPOCTH XHWMHYECKOW pEaKkIMu OT IUIOIMIAJA COINPUKOCHOBEHUS pEarupyrollnx BeEIIECTB
(«xkHIAIUA c10i»). 3aBUCUMOCTh CKOPOCTH XMMHUUYECKOM pEaKIIMK OT TEMIIEPATYphl pEarupyroImux
BellecTB. ['OMOTreHHbIH U reTeporeHHbIN Kataan3bl. @epMeHTaTUBHBIN KaTtanu3. MIHrubuposanue.
Ynpaxuenus:

1. /laBaTh XapakTepUCTUKY XMMHUYECKOTO HJIEMEHTA MO IOJIOKEHHE JJIEMEHTa B NEPUOINYECKON
cucreMe xumuueckux anemeHToB [[.JM. MenneneeBa. 2. JlaBaTb XapaKTEpUCTUKY DJJEMEHTA IO
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KHCJIOTHO-OCHOBHBIM CBOMCTBaM 00pa3zyeMbIx UM coenuHeHui. 3. KinaccupunupoBars XuMuieckue
pEeaKyu MO0 Pa3IudHbIM IIPU3HAKAM.

Paznen 2. Hemerasibl (31 yac) OO0masi xapakTepUCTHKa HEMETAIJIOB: TIOJIOKEHUE B
[lepuoanueckoit cucreme xumuueckux saemeHToB J[. 1. MenzaeneeBa, 0cOOEHHOCTH CTPOEHUS
aTOMOB,  3JEKTpooTpuuarenbHocTb (D0) kKak Mepa  «HeMeTaulmyHocTw», pax 0.
Kpucranmnmueckoe cTpoeHHE HEMETaIOB — MPOCTHIX BemlecTB. Ajuiorponus. Puznueckue
cBOicTBa HeMeTaI0B. OTHOCUTENBHOCTD MOHITHH «METAIUD) U «HEMETAILI».

Boaopoa. [Tonoxenue Bomopoaa B Ilepuoauueckoit cucreme xumudeckux sinemeHtoB [1. U.
MenneneeBa. CTpoeHre aToMa U MOJIEKYJbl. PU3NYECKUE U XMMHUECKHUE CBOWCTBA BOJOPOAA, €TI0
MOJIyYEHUE U IPUMEHEHUE.

Boaa. Ctpoenne mosekyinbl. Bogoponnas xumuueckas cBsizb.DU3MUECKHE CBOMCTBA BOJBI.
AHOManuu CBOUCTB BOJbIL. [mapoduiabHbie u ruapodoOHBIC BemecTBa. XUMUYECKHE CBOWCTBA
Bozibl. KpyroBopor Boabl B mpupoge. BomoouncTtka. Aspamms Boabl. BbITOBbIE (DUIBTPHI
MuHepanbHbie BOJbI. JJucTHIIMpOBaHHAs BOJIA, €€ TIOJyYEHHE U IPUMEHEHHE.

O0mas xapakrepucTuka rajoreHoB. Ctpoenue atoMmoB. IIpocTeie BelecTBa U OCHOBHBIE
COEMHEHHS] TaJloTeHOB, MX CcBoicTBa. Kparkue cBemenuss o xjope, Opome, (rope U wuoie.
[IpumeHeHne raJsoreHoB U UX COEAUHEHHI B HAPOAHOM XO351CTBE.

Cepa. Ctpoenue aToma, aJuIOTPOIHUS, CBONCTBA U MPUMEHEHHE pOMOMUECKOi cepbl. OKCHUIBI
cepol (IV) u (VI), ux nmonyuyenue, cBoiictBa W mnpuMeHeHue. CepHasi KUCIOTa U €€ COJIM, UX
MIPUMEHEHUE B HAPOJAHOM X03sicTBe. [I[pOM3BOACTBO CEPHON KUCIIOTHI.

A3or. CTpoeHue aromMa U MOJIEKYJbl, CBOMCTBA IPOCTOrO BeLIECTBAa. AMMHAK, CTPOEHUE,
CBOMCTBA, MOJyYeHUE U NpuMeHeHue. Colu aMMOHUS, UX CBOWCTBA U npuMeHeHune. OKcHibl a3ora
(IT) u (IV). A3oTHas kuciota, ee cBoiicTBa U npuMeHeHue. Hutparsl U HUTPUTHI, npodiaema ux
COJIEp>KaHUsl B CENIbCKOXO03SUCTBEHHON MPOAYKIIMH. A30THBIEC yI0OpEHHUS.

®ocdop. CrpoeHue aroma, aIOTpPOIUs, CBOWcTBa Oenoro u KpacHoro ¢ocdopa, ux
npumenenne. OcHOBHbIe coenuHeHus: okcua dochopa (V) u oprodhochopnas kucnora, Gocdarsl.
dochopHble yno0peHus.

Yraepoa. CtpoeHue aToma, ajioTpomnwsi, cBoiWcTBa Moaudukanuii, npumeHeHue. OKCUABI
yraepona (II) u (IV), ux cBoiictBa u npumenenue. KapOoHaThl: KalbIUT, COAa, MOTAIl, UX
3HAUEHHUE B IPUPOJIE U KU3HU YEIIOBEKA.

Kpemunii. CtpoeHue atoma, KpUCTAJUIMYECKUH KpPEMHHI, €rocBOMCTBa M NpPHUMEHEHUE.
Oxcun kpemuus (IV), ero npupoasble pa3HOBUIHOCTH. CuHiMKaTbl. 3HAYEHHE COEAMHEHUI
KPEMHHS B )KMBOM M HE)KUBOU Npupojie. IIoHsaTHE 0 CHIMKAaTHON MTPOMBIIIIIEHHOCTH.

Jemoncrpanuu. OOpa3lbl TajloreHOB — MPOCTHIX BelIECTB. B3aumojeicTBue cepsl
METAUIaMH U KHCJIOPOAOM. B3anmoneicTBHe KOHUEHTPUPOBAHHOW a30THOM KHUCIOTBHI C MENbIO.
[Tornomenue yriem pacTBOPEHHBIX BEIIECTB MM ra30B. OOpa3Lbl MPUPOIHBIX COSAUHEHHUH X10pa,
cepsl, pochopa, yraepoaa, kpemaus. OOpa3iibl BAXKHEUITUX TSI HAPOJIHOTO XO035MCTBa CyIb(aToB,
HUTPATOB, KapOoHATOB, PocaToB. OOpa3ibl CTEKIa, KEpAMHUKH, IEMEHTA.

Ynpaxnenus. 1./laBaTb XapakTEpUCTUKY XUMHYECKHUX JIJIEMEHTOB-HEMETAIOB IO MX
nonoxeHuto B [lepuonnueckoit cucreme xumuueckux snemeHtoB JI. . MenneneeBa. 2.HazbiBath
COEMHEHUS] HEMETA/NIOB M COCTaBIATh MX (OopMynbl MO Ha3zBaHuio. 3 OmnuceiBaTh 001ME
XMMHMUYECKHE CBOMCTBA HEMETAIIOB C MIOMOIIBIO PYCCKOTO s3bIKAa M si3bIKa XUMHH. 4.COCTaBIATH
MOJIEKYJISIPHBIE YPaBHEHMsI peaklUid, XapaKTepU3YIOIUX XUMUYECKUE CBOWCTBA HEMETAIIJIOB U UX
COEIMHEHMH, a TAKXKE JIEKTPOHHBIE YPABHEHUS IIPOLIECCOB OKNCIEHHSI-BOCCTAHOBIICHUS.
IIpakTuyeckast padora Ne2. «/3ydeHue CBOMCTB CEPHON KUCIOTBI»)

IIpakTnyeckas padora Ned. «IlonydyeHne ammuaka 1 U3y4eHUE €T0 CBONCTBY»

IMpakTuyeckass padora Ned. «llonydyenue yriekuciaoro rasza. KadecTBeHHass peakiusi Ha
KapOOHAT-MOHBI»

Paznen 3. Meraaiasl (18 yacoB) [lonoxxenne metayuioB B [leproanveckoil cuCTeMe XUMHUYECKHUX
anemeHnToB JI. M. MenneneeBa. Meramindeckass KpUCTaJLIM4ecKas PELIETKAa W MeETajuIn4yecKas
xumuueckas cBsizb. OOume ¢usnueckue cpoiicTBa MetaioB. CriiaBbl, UX CBOWCTBA U 3HAUYEHHUE.
XHWMHUYECKHE CBOMCTBA METAJJIOB KaK BOCCTAHOBUTEINIEH, & TAK)XKE B CBETE
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UX TIOJIOKEHHS B AJIIEKTPOXUMUYECKOM PSAY HAIMPSKEHUN METaJUIOB.
Koppo3sust MmeramioB u crmocoObl 60psOBI ¢ HEH.
Mertaist B ipupoje. Obmue crmoco0bl UX MOTyYSHUS.
OO0masi xapakTepucTHKa HIEJT0YHBIX MeTa10B. CtpoeHue atomoB. [llenounsie metamabl —
MPOCThIE BelleCTBA. BaxkHellme coelMHEHUsS MICJOYHBIX METAJIOB — OKCHJbI, THAPOKCUIBI U
conmu (xjopuibl, KapOoHaThI, Cyab(haThl, HUTPAThl), UX CBONCTBA U MPHUMEHEHHE B HAPOJHOM
xo3siictBe. Kanuiinble ynoOpenus.
O0mas xapakTepucTuka 3jeMeHTOB rjaBHoM moarpynnbl II rpymmsl. CtpoeHne aToMOB.
[[lenoyHo3eMeNbHBIE  METAUIBI —  IPOCTbIE  BELIeCTBA.  BaxHelmmMe  COeAMHEHUS
IIEJIOYHO3EMENbHBIX METANIOB — OKCHU/JIbI, TUJIPOKCH/IBI U CONU (XJIOPH/IbI, KApOOHATHI, HUTPATHI,
cynbdatel, hocdarel), UX CBOWCTBA U IPUMEHEHUE B HAPOTHOM XO3SHCTBE.
Amomunuii. CtpoeHue aTtoma, (U3MUECKHE€ U XUMHYECKHE CBONCTBAa IPOCTOrO BEIIECTBA.
CoenuHeHHsT aMIOMHHUS — OKCHJ M THAPOKCUI, UX aM(poTepHbIi xapakrep. Baxueimme comu
antoMuHus. [I[puMeHeHne anoOMUHUS U €r0 COEIMHEHU.
Keneszo. Ctpoenune artoma, (QGHU3MUYECKHE W XHMHUYECKHE CBOIHCTBa IPOCTOrO BEILIECTBA.
['eneruueckue psiabl Fe?* u Fe®*. Baxkneiimme cou skeye3a. SHaYeHHeE XKeje3a U ero coeanHeHui
JUI IPUPOJBI U HAPOJHOTO XO35HCTBA.
JemoncTpanun. OO0pa3ubl IMIENOYHBIX U IIEJIOYHO3EMENIbHBIX MeTamioB. OOpasubl CIIIaBOB.
B3aumopeiicteue HaTpus, JUTUS W Kajlblusg C BOJOM. B3ammojeiicTBHE HATpUsi M MarHus ¢
kucnoponoM. B3aumoneiictBue Metaimos ¢ Hemeraiamu. [lonyduenue rugpokcuaos xenesa (I1I) u
(.
YnpaxkHenus:
1.JlaBaTh XapakTEpPUCTUKY XMMHYECKUX 3JIEMEHTOB-METAIIOB (IIEJIOYHBIX METAJUIOB, MAarHws,
Kalblus, ATIOMUHHS, jKelle3a) Mo uX mojoxkeHuio B Ilepuoguueckoil cucTteMe XUMHYECKHX
anemenToB [I. 1. MenneneeBa. 2.Ha3piBaTh COeAMHEHMS] METAJUIOB U COCTABIIATH MX (POPMYIIBI IO
Ha3BaHMio. 3 ONUCHIBaTh OOIIME XMMUYECKHUE CBOWCTBA METAJNIOB C IOMOIIBIO PYCCKOTO s3bIKA U
si3bIka XUMUU. 4.COCTaBIATh MOJICKYJISIPHBIC YPABHEHUS PEAKIIMM, XapaKTePU3YIOIUX XUMUUECKHE
CBOMCTBAa METAJJIOB U UX COEJAMHEHUH, a TaKXK€ 3JECKTPOHHBIE YPaBHEHHUS MPOLECCOB OKHUCICHUS-
BOCCTAHOBJICHHUSI.
IIpakTuyeckasi padora Nel. «PemeHue 3KCriepuMeHTaIbHBIX 33/1a4 10 TeMe «MeTaubi»»
Paznen 4. Xumus u oxkpy:xaiomas cpeaa (2 yaca)

XKusble 1 HexuBble 00BEKTHI MpUpoAbl. CTpoeHue muaHeThl 3emid. ['OpHBIE TOpPOABI U
MuHepainbel. O6onouku 3emin. [lone3nble nckonaemple. XUMHYECKOE MPOU3BOACTBO. KucnoTHbie
noxau. OXpaHa OKpYKaroIlen Cpeibl.

Pa3znea 5. O0o0menue 3HAHMI 1O XMMHUM 32 Kypc OCHOBHOI mikoJjbl. IloaroroBka k
OI. (6 yacoB)

[lepnonnueckuit 3akoH u Ilepuonmueckass cucrema XxXuMuueckux oanemeHrtos J[. H.
MenaeneeBa. @U3NUECKUN CMBICI TOPAJIKOBOTO HOMEpPA 3JIEMEHTA, HOMEPOB MEPUO/Ia U TPYIMIIBL.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB 3JIEMEHTOB U UX COEIUHEHUI B EPHUOAAX U TPYIax B CBETE
MPEACTABICHUI O CTPOCHMHM AaTOMOB 3JIEMEHTOB. 3HAaY€HUE NEPHUOJUYECKOrO 3aKoHa. Busl
XUMUYECKUX CBS3EH M TUIBl KPUCTAUIMUECKHX PEIMIETOK. B3auMOCBsI3b CTPOCHHS W CBOWCTB
BemlecTB. Knaccudukanus XUMHUYECKHX pEaKIUil 10 pa3nuyHbIM MpusHakaMm. CKOpocTh
XUMHUYECKUX peakuuid U (axTopsl, Biusiomue Ha Hee. OOpaTUMOCTh XMMHUYECKUX PEaKIi
CHOCOOBI CMEIICHHUs] XMMHUYECKOTO paBHOBecus. [IpocThie W CIOXKHBIE BeliecTBa. MeTamnsl U
HeMeTaJUibl. ['eHeTnueckue psabpl MeTamjia, HEMeTaula M mepexogHoro metamia. OKCuabl U
THAPOKCHUIBI (OCHOBAHUS, KUCIOTHI, aM(OTEpHBIE THAPOKCUIBI), coH. MX cocTaB, kiaccupukamnus
1 o01I1ie XUMUYECKHE CBOMCTBA B CBETE TEOPUH AIEKTPOIUTHUECKON AUCCOIUALIIIH.
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6. TemaTn4yeckoe NJAHMPOBAHHE C YKA3AaHUEM YaCOB, OTBOAUMBIX HA
ocBoeHHe Kaxkno0ii Tembl ([Tpunoxenue 1).

1.IlepeyeHb yueOHO-MeTOAUYECKOT0 ODecTIeYeHu st

7. Onucanue y4eOHO-MeTOAUYECKOT0 H MATEPHUATbHO-TEXHUYECKOT0
obecreueHusi 00pa3oBaTeJILHOM AeSITEJIbHOCTH.

[Mudposas nabopatopus «buonorus» npodmibHas Uit nenarora (oOopynoBaHHE B paMKax

peanuzanuu 00pazoBaTeNbHOTO IpoekTa «Touka poctay).

Knacc | Yuebuuku Meroauueckue Marepunanst s | MaTepuer-
(aBTOp, Ha3BaHUE, IO | MaTEePHUAIIBI KOHTPOJIS pecypcbl
W3/1aHMUs, KeM
PEKOMEH/I0BaH WIH
JIOTIYILIEH,

W3/1aTeIIbCTBO)

8-9 I"abpuensH, O.C. | 1.0.C. I'abpuensiu 1.KoHTpOapHO- 1.buonorus: 6-11
Xumus 8  xkiacc.: | [Iporpamma kypca U3MEpUTENIbHbIC KJ1acc.
yueb. s xumun s 8 — 11 MaTepHabl. JlaGopaTopHbrii
o0meobpasoBar. KJIaCCOB Xumust 8 | mpakTukym.u.1-2.
YUpEXKJIEHUN obmeoOpa3oBarensH | kinace.[Teker]:/aBT. | — M.:
[Tekcr]:/aBT. — COCT. | BIX YUpPEKACHUN. — - coct.H.II. | Pecnybnukancku
O.C. T'abpuensa.— M.: | M.: Jlpoda, 2012.- TperyboBa — M: | i
Hpoda, 2018. — 287, | 78c. «Baxo», 2010. — | MynbTUMeqUaIeH
[1] c.: m. 108, [4]c. D, 2004. -

2.Xumud. 8 Kiacc: 2.Papeuxuii, AM. | YuebHoe
[OYpOYHbIE TUIaHbl | 3aJlaHus AJs AJIEKTPOHHOE
I"abpuensu O.C. | mo yuebnuky O.C. TEKYIIEro u U3JIaHHE.
Xumus. 9 knacc: yue6. | I'abpuensna, I'.T. UTOTOBOTO 2.Yuumes
Jns  obmeobpazosat. | JIsicoBoit KOHTpOJIS 3HAaHUU BMecTe. B
Opranmzanuii/O.C.I'ad | (mpoduasHbII 00yyJaromuxcs mo MTOMOIIIb
puensH, WN.I'. | ypoBeHs)/aBT.-cocT. | XumuH: 8-9 K. yUammcs.
OcTpoymoB, C.A. | B.I'. llenucona. — [Tocobue st Xumus 8 — 11
Cnankos. - M.: | Boarorpanx: yuutens.[Teker]:/a | Kiacchl.
[Ipoceemenue, 2019. — | Yuurens, 2009 — BT. — COCT.A.M. (yueOHoe
223 c.: ui. 229c. Panenkuii — M. AIIEKTPOHHOE
I'ymanut. U3n. u3JaHue),
Hentp BJIALOC, N3naTenscTBO
2003. — 144c. «YUUTEeNbY,
2009.

HNuTepHeT — pecypcebl:
e https://quizizz.com/admin
e http://www.virtulab.net/index.php?option=com content&view=category&layout=blog&id

=57&Itemid=108

e https://padlet.com/dashboard
e https://www.blogger.com/blog/posts/8727207529349717173?tab=rj
e https://www.learnis.ru/
e https://sdamgia.ru/
e https://infourok.ru/

13



https://quizizz.com/admin
http://www.virtulab.net/index.php?option=com_content&view=category&layout=blog&id=57&Itemid=108
http://www.virtulab.net/index.php?option=com_content&view=category&layout=blog&id=57&Itemid=108
https://padlet.com/dashboard
https://www.blogger.com/blog/posts/8727207529349717173?tab=rj
https://www.learnis.ru/
https://sdamgia.ru/
https://infourok.ru/

e https://videouroki.net/

2. IlepeyeHb MaTepUATbLHO-TEXHUYECKOI0 00ecniedeHust

JUis  oTpakeHMsI KOJIMYECTBEHHBIX IIOKa3zaTeleil B PEKOMEHAALUAX HCHOJIb3YIOTCS
CIICAYIONIAsl CUCTEMA YCIOBHBIX 0003HAUYCHUI:

J1 — 1eMOHCTpalMOHHbIE TOCOOUS, TPUOOPETAIOTCS B OJJHOM 3K3EMILIAPE.

P — pasmarounoe oOopymoBanue, mpuodOperaercss — 1 JK3eMIUIAp Ha 2-X Y4YaIIUXCs B
OCHOBHOHM M cTapuiei mikoje npu 0a30BOM HM3y4EHHMH IpeaMera U 1 3K3eMIUIp Ha KaxI0ro
yUeHHKaA B MPO(UIBHBIX KiIaccax.

HaGopel XMMHYECKMX pEakTHMBOB IpuoOperaroTcss U3 pacdyera 1 Habop s
JEMOHCTPAIIMOHHBIX OIBITOB M YUEHHUECKOTo sKcnepuMenTa. OHu umeroT 06o3naue6bnus J1/P.

Hexoropelie nocoOust MCNIONB3YOTCS ydamuMmces noouepeaHo. Ouu o6o3HadeHsl OykBoi 1.

KonmuecTBo yueOHoro o6opymoBanus ([ — 1 3x3; P — ot 12 — 15 g0 24 — 30 3K3) npuBOIUTCS
B PEKOMEHJIAIMSIX B pacueTe Ha OJMH y4eOHbIH KaOUHeT.

Nen/m | HammenoBanue 00beKTOB 1 cpeactB | Heobxomumoe [Ipumeuanus
MaTepHaTbHO-TEXHUYECKOTO KOJIMYECTBO
obecrneueHus
1 l. ITeuaTHBIE MOCOOUA
KoMIiekT nopTpeToB y4eHbIX- pil| ITocTosiHHASA SKCHO3HIHUS
XHUMHKOB
2 Cepus cripaBOYHBIX TAOJIUIL IT0 XUMHUH pil|
(«ITepuoamueckasi cucteMa ITocTosHHAs SKCIIO3UIUS

XUMHYECKUX 31eMeHTOB [I. 1.
MenneneeBay, «PacTBOpUMOCTh
COJICH, KUCJIOT ¥ OCHOBaHHI B BOJIEY,
«DQJIEKTPOXUMUYECKUH P
HanpspKEHUH MeTaiuioBy, «OKkpacka
WHJIMKATOPOB B PA3JIUYHBIX CPEIIAX)).

3 Cepust HHCTpYKTHBHBIX Ta0JIHUII 10 pi CMeHHast HKCIO3UIHS
XUMHH

4 Cepust Ta0IHII 10 OPTAaHUYECKOM pil| CMmeHHas HKCIIO3ULIMS
XUMHH

5 Cepust Ta0IHII 10 XUMUYECKIM pil| Cepus conepKut
MIPOU3BOJICTBAM TaOJIHIIBI TIO

IIPOU3BOJACTBY OCHOBHBIX
MPOAYKTOB XUMHYECKON
POMBIIUIEHHOCTH:
CEpPHOM KHCJIOTHI,
aMMHaKa, a TaKxe 1o
MPOU3BOJCTBY UyT'yHa,
CTaJIu, ATFOMUHUSL.
CMeHHas YKCO3ULHS

1. JKPAHHO-3BYKOBbIE
nocoous (Moryr ObITh B nppoBom
¥ KOMIIBIOTEPHOM BH/I€)

Kommiext Buie0puiIsMoB 1o

OpPTaHUYeCKO XUMHH (TI0 BCEM
1 paszenam Kypca) A
I1l. Texnuueckue cpeacraa
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https://videouroki.net/

o0y4eHust

1 Buneomarautodon (Buaeorieep)

2 MynbTUMEIMIHBIA IPOEKTOP

3 TeneBu3op (¢ quaroHagblo 3KpaHa He ji|
MeHee 72¢M)

4 DKpaH NPOEKIIMOHHBII Ji|
IV.  VY4eOHO-mpakTH4YecKoe U
yueOHo-1a00paTopHOoe
o0opynoBaHmne
IIpudopsbl, HAOOPBI MOCYAbI U
JIa00PaTOPHBIX MPHHALJIEKHOCTEH
AJIsl XMMHYECKOIr0 IKCIIepUMEeHTAa
OOm1ero Ha3HAYCHUS

1 HarpeBaTenbHbie pruOOphI ji|
(27IEKTPOIINTKA, CIIUPTOBKA)

2 Jlocka JuIst CYIIKH TTOCY/TBI jil|

3 KomrmuiekT amekTpocHaOKeHHS ji|
KaOMHETa XUMUU
JdeMoOHCTPAIHOHHBIE

COJICPKHUT TOTOBBIE Y3JIbI

1 Habop nocyel v mpuHaIIeKHOCTEH pi JUISE MOHTaka IpuOOpoB
IUIs1 IGMOHCTPALMOHHBIX OMBITOB IO
XUMHH

2 HaGop neraneit s MoHTaXka ji|
YCTaHOBOK, MILTFOCTPHPYIOIINX
XUMHUYECKHE MTPOU3BOJICTBA

3 [IITatuB 111 1EMOHCTPALIMOHHBIX pil|
npobupok [1X-21

4 ratus metammmueckuii 111JIb I

5 Ha6op ¢nakonos (250 — 300 mu s pi
XpaHEeHHs PACTBOPOB PEAKTHBOB)
Cneuuajau3npoBaHHbIe MPUOOPHI U
annaparbl

1 Anmnapat (mpubop) A NOITydeHus Ji|
ra3oB

2 Ammapar Juis npoBeieHus pi
xumMuyeckux peakiuid AITXP

3 I'openka ynusepcanbHas I'Y Jil|

4 VIcTOYHMK TOKa BBICOKOTO A
HanpspkeHus (25 xB)

5 Habop 17151 OnBITOB 1O XUMUH C pill
AIIEKTPHYECKUM TOKOM

6 Kommekt Tepmomerpos (0 — 100 °C; Ji|
0-360°C)

7 [Tpubop /it IEMOHCTpAIMK 3aKOHA pill
COXpaHEHHSI MACCHI BEIECTB

8 ITpubop 11t onpenenenus cocraBa A
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BO3JlyXa
KommuekTsl A1 1a00paTopHBIX
ONBITOB M MPAKTHYECKUX 3aHATHIA
M0 XUMHH
Becnl
1 P
2 Ha6op mocybl 1 mpuHAIIEKHOCTEH
JUIsl YYeHUYECKOTO SKCIIEPUMEHTA P
3 HaGop mocyibl 1 mpuHAAIEKHOCTEH
st Kypca «OCHOBBI XMMUYECKOTO
aHaJIn3a»
4 Habop 0aHOK a1t XpaHEHUS TBEPIbIX P U3 pacuera 10 6aHok Ha
peakTuBoB (30 — 50 M) 2-X WM 1-To yyamerocs
(mpocun)
5 Hab6op cxisiHOK ((hs1akoHOB) 115t P N3 pacuera 16 ¢pnakoHoB
XPaHEHUs PACTBOPOB PEAKTHUBOB Ha 2- wiu 1-ro
yuaarterocst (mpoguip)

6 Ha6op npubopok (ITX-14, I1X-16) P N3 pacuera 10 mr [1X-14
u 2 wr [1X-16 Ha 2-x
wi 1-ro yu-cs
(mpowuib)

7 HarpeBarenu nmpubopsl P

(anextpuueckue 42 B, cnuproBku (50
MJT)
8 [Tpubop mtst MoTy4eHHs Ta30B P
9 [lItaTuB 1a00paTOPHBIN XUMUUECKUM P
HIJIX
Kpucrannmueckue
V. Moaean pEeIlIeTKH No/Ia U JIbJa
1 Habop xpucTaminyeckux pemerox: Jil| nojIexxat pazpaboTke
anMmasa, rpagura,
JTMOKCHUIA YTIIepoJa, JIbJa
2 Habop ms MogenupoBaHus CTPOCHUS /P
HEOPraHMYEeCKUX BEUIECTB
3 HaGop mist MmoneupoBaHus CTpOEHUs /P
OpPraHUYeCKUX BELIECTB
«Pabouas mporpamma pazpaborana Cutnukona [".M.
(moamuce) OUO
«Paboyvast mporpamma ¢ IpUIIOKEHUSIMHI H3y4eHa 1 00cykaeHa Ha 3aceganuu [1IMO
poTOKOJ Ne oT « » 20 ropa.
Pykosogutens HIMO Mbuibaukosa H.B
(OATIHCH) dUO
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