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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTEeNbHOM MPOTPAMMBbI OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (eAepanbHO pabouei MporpaMMbl BOCITUTaAHUS
U C Y4€TOM KOHIENIMH TpernojaBaHus ydyeOHOTo mpeameTa «XUMHS» B
oOpa3oBaTenbHBIX opranu3anusix Poccuiickoit denepamnum.

[Iporpamma 1mo xumuu Oa€T TPEACTABICHHE O LENAX, OOUIeH cTpareruu
oOyueHusl, BOCIUTAHUS M PA3BUTUA OOYYAIOMIMUXCS CPEACTBAMH Y4eOHOTO
npeamerTa, yCTaHaBJIMBAET 00s13aTENIbHOE MPEeIMETHOE coJiepKaHue,
MpeAyCMaTPUBAET PACIpPEICICHUE €ro IO KiaccaM M CTPYKTYPUPOBAHHE IO
paznenaM M TeMaM MpOrpaMMbl IO XHWMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHYEMYIO
MOCJIEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4E€TOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4yeOHOro Ipolecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH MpeaMeTa  JUIs
peanuzaiuu TpeOOBaHMIM K pe3yJbTaTaM OCBOCHMS OCHOBHOM 00pa3oBaTelbHOMN
IporpamMMbl HA YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs, a TaKkke TpeOOBaHMUN K
pe3ynbTaTamM 00y4YeHUsI XUMUU Ha YPOBHE 1IEJIeH M3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4e0HOTO coIepKaHusl.

3HaHWE XHUMHUHU CJIYKUT OCHOBOM il (OPMUPOBAHMS MUPOBO33PEHUS
oOy4aronierocsi, €ro MpeACcTaBICHU O MaTepUaIbHOM E€IUHCTBE MHpPA, BAXKHYIO
poJib UrpatoT (QopMUpyeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM U 3KOJIOTUYECKON O€30M1aCHOCTH, MPOOJIEM 3IpaBOOXPAHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3alldd  BO3MOXXHOCTEH  JUII  CaMOpa3BUTUS |
dbopMHpoOBaHUS KYJIbTYpbI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBIIJICHUS U TBOPYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSTEJIbHOW y4yeOHOW  JIesTeIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MTOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM €SI TEIbHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IUIsIIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
ATAroM B POpMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOyYaIOImMUXCs;

CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHWS K E€CTECTBEHHO-
-HAy4YHbIM 3HAHMSM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIAJl B SKOJIOTHYECKOE
oOpazoBaHue 00yUYarOIIUXCS.



JlanHble HampaBieHUS B OOyYE€HUH XHUMHUU OOECMEUMBAIOTCS CHELH(PHUKON
collepKaHUsl ~ y4eOHOro  MpeAaMeTa, KOTOpbI  SBIAETCA  MEAArOrMYECKH
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAyKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOIO O0ILEro 00pa3oBaHUSI OPUEHTHPOBAH HA
OCBOCHHE OOYYAIOIIMMHUCS CHUCTEMBI MEPBOHAYAIBHBIX MOHSITHUI XUMHUHU, OCHOB
HEOPraHWYEeCKOM XUMHUM W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX IOHSITHI
OpraHU4eCKON XMMHH.

CrpykTypa coaepkaHHsl POrpaMMbl IO XUMHUHM CHOPMHUPOBAHA HAa OCHOBE
CUCTEMHOrO noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJBIBACTCS U3 CHUCTEMBI
MOHATUH O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CHCTEMBI TOHATUI O XUMHUYECKOU
peakuun. OO€ 53THU CHUCTEMBI CTPYKTYpPHO OPraHHU30BaHbl 1O MPUHIHUILY
IIOCJIEIOBATEIBHOTO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHUYECKUX IPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YUYEHU O CTPOCHUM aTOMa U XUMUYECKOH CBSA3H;

— TMPEeACTaBIEHUN 00 JJIEKTPOJUTUYECKON JAUCCOIMAllMM BEILIECTB B
pacTBopax.

Teopernueckne 3HaHUS PpPacCMATPUBAIOTCS HA OCHOBE HMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENBHO OT OJHOTO
YPOBHSI K IpyromMy, BBINOJIHAS (PYHKIIMN OOBSICHEHUS M IPOTHO3UPOBAHHUS CBOMCTB,
CTPOEHUS U BO3MOKHOCTEH MTPAKTUYECKOTO MPUMEHEHHS M TIOJyYECHHSI U3y4aeMbIX
BEILECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHYECKOM COCTABIIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CUCTEeMHOM MPUPO/Ibl, IEHHOCTHOIO OTHOIIEHHUS K HAYYHOMY 3HAHUIO U METOAaM
NO3HaHUsA B Hayke. M3yueHue XMMUU MPOUCXOAUT C NPHUBJIICYEHUEM 3HAHUU W3
paHee M3YyYEHHBIX Y4eOHBIX mpeameToB: «Okpyxatomuid mupy», «buomorus. 5—7
KJIacchDy U «Pu3nKa. 7 Kiacey.

[Ipy wW3yyeHUH XHUMHH MPOUCXOAUT (HOPMHUPOBAHME 3HAHUI OCHOB
XUMHUYECKON HAyKH Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUYECKOU
JEATEIbHOCTH YEJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYpBI. 3a1a4a
y4eOHOro MpeaMeTa COCTOUT B (JOPMUPOBAHUU CHCTEMbl XUMUYECKUX 3HAHUNA —
BaOKHEUIIUX (PAKTOB, MOHITH, 3aKOHOB M TEOPETHUUECKUX MOJTOKEHUMN, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOr0 XapakTepa, si3blka HAyKH, B MPUOOIIEHUU K
Hay4YHbIM METOJAaM MO3HAHUS MPU U3YYEHHM BEIIECTB U XMMHYECKUX PEAKIIMii, B
(bOopMHUPOBAHUY U Pa3BUTUU NTO3HABATEIbHBIX YMEHHUM U UX IPUMEHEHUH B Y4EOHO-
MO3HABATEJIbHON M y4eOHO-UCCIIEIOBATENbCKOM NEATeTbHOCTH, OCBOGHUHU MPaBHII
0e30macHOro o0parieHus ¢ BeeCTBaMH B TTIOBCETHEBHOM KU3HU.



[Tpu u3yyeHUM XMMHUM HAa YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUs BaXKHOE
3Ha4YCHHE MPUOOPENTU TaKUE 11T, KaK:

— (dopmupoBaHHEe HHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSTEIHHOMY MPHHITHIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

— HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKoe MpUOOIIeHUE
oOyJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
METOJlaM TO3HaHMs, (HOPMUPYIOIMIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHne yCIOBHM, CITOCOOCTBYIONTUX MPUOOPETEHUIO 00YJIArOIITUMUCS
OTbITa PAa3HOOOPA3HON NEATETLHOCTH, IMO3HAHWS U CAMOIO3HAHUS, KIIOUEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJIOB JACSITEIBHOCTH;

— (¢opmupoBanue o0OmeNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY’KaIOIIer0o MHUpa, WCHOJNB3YS 3HAHUS U OIBIT, TMOJyYeHHBIC MPH HU3YUCHHUH
XUMHH, TPUMEHATH UX TIPU PEIICHUH MTPOOJIeM B TOBCETHEBHOM KU3HU U TPYIOBOM
JIeSITEIbHOCTH;

— (QopmupoBanue y O0Oy4arommxcs TYMaHUCTHUYECKUX OTHOIICHUH,
MOHMMAaHUSA LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1EeJIecO00pa3HOro MOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IENIAX
COXPAHEHUS CBOETO 3710POBbsI U OKPYKAIOIIeH NPUPOAHON CPEbL;

— pa3BUTHE MOTUBAIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAJbHEWUIIETO
oOy4eHus.

Oo1ee 9rcio 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XMMUHU Ha YPOBHE OCHOBHOTO
oOmiero oOpazoBanus, coctaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJen0), B 9 kiacce — 68 yacoB (2 yaca B HEZICIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYa/IbHbIe XUMHUYECKHUE TOHATHS

[Ipenmer xumuun. Posib XMMUUM B KM3HHU YEIOBEKAa. XMMHS B CHCTEME HaYK.
Tena wm BemecTtBa. du3nMyecKue CBOWCTBA BEMIECTB. ATrpEraTHOE COCTOSHUE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObI pa3aeieHust CMECEei.

ATOMBI U MOJICKYJbl. XHUMHYECKHE dJIEeMEHTbl. CHUMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocTsie 1 CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas popmyna. BareHTHOCTh aTOMOB XUMHUUYECKHUX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBAa cOoCTaBa BemiecTB. OTHOcHUTENbHAsE aTOMHasi Macca. OTHOCHUTENbHAs
MOJIEKYJIsIpHas Macca. MaccoBast J0JIsl XUMUYECKOTO JIEMEHTA B COEIUHEHUU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €AMHHI] BemecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKHe ypaBHeHUs. Krnaccudukarms
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUS, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaToOpHbBIM 000PYAOBAaHUEM, U3YUEHUE U ONUCAHUE
(¢u3MUecKuX CBOMCTB O00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIOACHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBUE Mela ¢ KUCJIOTOMN) SBJICHUM, HAOIIOICHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuid (pasjoKeHHe caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBaHuu, B3auMojieiicTBHE Xkee3a ¢ pacTBopoM cosu meau (1),
U3y4EHUE CIOCOOOB pa3lesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNUE OUYUCTKH MOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONUCAaHUE  PEe3yJbTaTOB  MPOBENEHHS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUsI MAacChl, CO3/JaHUE MOJENEH MOJEKYI
(IIapoCTEepKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BELIEeCTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kucnopon — s3neMeHT U mpoctoe
BelecTBo. Haxoknenuwe xucimopoia B mTpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxkcuabl. [lpumenenune xucinopoaa. CrnocoObl
MOJIYYeHHUST KUCIopoJa B J1abopaToOpuu W TPOMBIIUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — aJIoTpoIHas MOU(pUKALINS KHUCIOPO/a.



TennoBoit 3h(deKT XUMHUECKONW peaklnd, TEPMOXUMHUYECKHE ypaBHEHUS,
9K30- U DHAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib U METaH. 3arps3HEHue
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 (deKTa, pa3pylieHne 030HOBOTO CIOS.

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

MonsipHbiii 00BEM ra3oB. PacyéTsl N0 XUMUUECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10JI BEIIECTBA B PaCTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpupoJie U B KU3HU 4esnoBeKa. KpyroBopoT BOAbI B IpUPOJE.
3arpsi3HEeHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosneoOpazyronue. Homenknatypa oxcujoB. dusnyeckue U XUMHUUYECKHUE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Knaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHui. PU3NYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucnor. Gusndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHoctm wmetamnoB H. H. bekerosa.
[Tonydyenue KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYECKHEe U XMMHYECKHUE CBOWCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckas CBsI3b MEKY KJIaCCAMU HEOPTraHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOuMpaHue, pacrmo3HaBaHWE U H3YUYCHHE CBOMCTB KHCIOpOJa, HAOIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpeKpaileHus ropenus (rmoxkapa), 03HaKOMJICHHE C 00pa31laMy OKCUJIOB M OTICAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, pACIO3HABAaHHE M U3YYCHUE CBOWMCTB
BOJIOpoJia (ropeHue), B3auMo/iericTue Bogopoaa ¢ okcuaom meau (1) (BozmoxHo
WCITOJIb30BAaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00Pa3II0B BEIIECTB KOJIMUYESCTBOM
1 ™Momnb, wucciaegoBaHWE OCOOCHHOCTEM pacTBOPEHMS BEIIECTB C Pa3IMyHOMN
PacTBOPUMOCTBIO, MPUTOTOBIIEHUE PACTBOPOB C ONMPEIEIEHHOW MACCOBOM IOJIEU
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACHCTBHE BOJIbI C MeETaUlaMH (HAaTpueM U
KaJIbI[UEM) (BO3MOXKHO MCIIOJIb30BaHUE BHUJEOMATEPUANIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOIEHUE N3MECHCHHUSI
OKpACK{ MHJIMKATOPOB B PACTBOPAX KUCIOT U IIEJI0YEH, N3yYEHUE B3aUMOICHCTBUS
okcuna meau (1) ¢ pactBopom cepHOM KHUCIOTBI, KUCIOT ¢ METa/IaMH, peaKIui
HEWTpanu3aluu, NOJIyYEeHUE HEpPACTBOPUMBIX OCHOBAHUM, BBITECHEHHUE OJHOTO



MeTaJljIa IPYyTUM U3 PaCcTBOPA COJIM, PEIICHUE IKCIEPUMEHTAIIBHBIX 33144 110 TEME
«BaxHelmue K1acchl HEOPTaHUYECKUX COCTUHEHUI.

Hepuoanuyecknit 3akoH u Ilepuoamuyeckast cucreMa XHUMHYECKHX
iemeHnToB JI. WM. MengeneeBa. CtpoeHne aTroMoB. XUMHYECKasl CBS3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX 3JeMeHTOB. IloHsiTHE O
IPYIIAaX CXOJHBIX 3JEMEHTOB (IIEJIOYHBbIE M IIEJIOYHO3EMEIbHBIE METAJLIbL,
rajlore€Hbl, THEPTHBIE ra3bl). DIEMEHThI, KOTOpbIE 00pa3yloT aMPOTEpPHbIE OKCUIbI
Y TUIPOKCHUIBI.

[Iepnonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB /.
N. Menneneesa. KopoTkonepuoanas u JiuuHHonepuoaHas popmsl [lepuognyeckoi
cucteMbl xumudeckux snemeHToB JI. M. MengeneeBa. llepuonsl u rpymisl.
PuU3NYECKUN CMBICII ITOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUOA U TPYIIIIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M30oTonsl. DiekTpoHbl. CTpoeHue
ANEKTPOHHBIX ~ 000J04€K aToMOB NepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[lepnognueckonn cucremsl [[. M. MenaeneeBa. XapakTepUCTUKA XUMHYECKOTO
3JIEMEHTA M0 ero noyoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHYECKHX 3JIEMEHTOB,
METAJUINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 I'PYIIaM U IIEpUOJaM.

3nauenue [leprnoanueckoro 3akona u [leproanvecko CUCTEMbBI XUMHYECKUX
DJIEMEHTOB Ui pa3BuUTUA HAayku W mnpaktuku. [[. V. MennemeeB — yd€Hbld U
IpaKJaHUH.

Xnumuueckass cBs3b. KoBalleHTHas (HoOJisipHAss MW HEMOJSpHas) CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucneHus.  OKHCIUTEIBHO--BOCCTAHOBUTEIIBHBIE  PEAKIUU.
[Iponiecchbl OkuceHns U BOCCTaHOBIIEHNs. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOoB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
IMAPOKCUIA LMHKA C pAacTBOPAMM KHCIOT M IIEJIOYEH, IPOBEICHUE OIBITOB,
WUIKOCTPUPYIOIIMX ~ NPUMEPBI  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropenue, peakliy pa3ioKeHUs], COSTUHEHU).

Mesicnpeomemmuoie ceéazu

Peanuzanus MeXIpeAMETHBIX CBSI3€M NMPU HM3yYEHWH XMMHHM B § Kiacce
OCYUIIECTBJISIETCS. 4epe3 MCHOJIb30BAHME KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHATUM, TAK W MOHATHU, SIBJISAIOIIMXCS CUCTEMHBIMU ISl OTAEJIBHBIX MTPEIMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO11ue ecTecTBEeHHO--HAayUHbIe MOHATHS: HAYYHbIN (aKT, TUIIOTE3a, TeOpus,
3aKOH, aHallu3, CHUHTE3, Kilaccu(ukaus, MNEepUOJUYHOCTb, HaOIO/JCHNUE,
DKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

@dusnka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU]I, U30TOIbI,
paZOaKTUBHOCTb, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsl, BEIIECTBO, TEJNO, OO0BEM,



arperaTHOe€ COCTOSIHME€ BEIIeCTBa, Ta3, (U3HUYECKUE BEIUYUHBI, EIUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE TTOPO/IbI, MTOJIC3HBIC
HCKOIIaeMbI€, TOTJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Teproanyeckuii 3akoH. Ilepuoanueckas cucTeMa XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa. CtpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOWCTB
XUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOAO0B, KAJIUS, KATBLMSA U UX COCTUHEHUN
B COOTBETCTBUM C TMOJIOKEHUEM »dJeMeHTOB B llepuoanueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CtpoeHue BemiecTBa: BHUJIbI XUMHYECKOW CBSI3U. THUIBI KPUCTALIMYECKHUX
pELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKH U
BHJAa XUMHYECKOU CBS3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHECHUI, TEHETUYECKas CBsI3b HEOPraHMYECKUX BEIIECTB.

Knaccudukaiys XUMUYECKUX PeaKIuii 110 pa3IMYHbIM MMpU3HaKaM (110 YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIHUM BELIECTB, MO TerioBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTaji3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHIYCCKUE
ypaBHEHHS.

[Tonsitue 0 ckopocTH XuUMHUYecKol peakuuu. [loHstre 00 OOpaTUMBIX H
HEOOpATUMBIX XUMUUYECKUX peakiusax. [IoHsTHEe 0 TOMOT€HHBIX M TeTepOTCHHBIX
peakuusx. [lonsarne o karanuse. [lonstue o xumuyeckom paBHoBecun. DakTopsl,
BJIUSIONIME Ha CKOPOCTh XUMHYECKOM pEaKIUMh M TOJOKEHUE XUMHUYECKOTO

pPaBHOBECHS.
OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKLuu. CocraBiienue YpPaBHEHUI

OKHUCJIUTEIbHO--BOCCTAHOBUTENIbHBIX ~ PEAKUU C HCHOJB30BAHUEM  METOJIA
AIIEKTPOHHOTO OajaHca.

Teopus 3AEKTPOTUTHIECKON TUCCOUUALIMU. DIEKTPOJIUTHI U HEIJIEKTPOIIUTHI.
KaTronbl, aHnoHbl. MeXaHu3M OUCCOLMAlUM BEIIECTB C Pa3JIMYHBIMU BUIAMU
xuMuueckoit cBsa3u. Crenenp aucconyanuu. CUabHbIE U CIa0ble SJIEKTPOIUTHI.

Peakiiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHbIE YypaBHEHHsS peakuuil. CBOWCTBAa KHCIIOT,
OCHOBAHHI U COJIEH B CBETE MPEICTABICHUN 00 AIEKTPOTUTHICCKON TUCCOITHAITIH.
KauecTtBeHHble peakiiu Ha HOHBIL. [[OHSTHE O THIPOIU3E CONEN.

Xumuueckuiui IKcnepumenm:



O3HAKOMJIEHUE C MOJEISIMHU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYEeCKUX
BEIIECTB — METAJUIOB M HEMETauioB (rpaduTa U anmasa), CIOKHBIX BEIIECTB
(xopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JCICTBUS  pa3iMuYHBIX  (PAKTOPOB, MCCIEJOBAHUE DJIEKTPONPOBOJIHOCTH
PacTBOPOB BELIECTB, IIpOLECCa AUCCOLMALIMY KUCIIOT, IIeJI0Uei U cojeH (BO3MOMXKHO
UCITOJIb30BAaHUE BHJIEO MAaTEPHAIOB), MPOBEJCHHE OIBITOB, HWILTIOCTPUPYIOMIHUX
OpU3HAKKM TPOTEKAaHUS peakluii HOHHOrO oOMeHa (oOpa3oBaHME OcajKa,
BbIJIEJICHUE Ta3a, OoOpa3oBaHHE BOJbI), OIBITOB, WUIIOCTPUPYIOLIUX IPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX pPEaKUMA (TOpeHue, peakluu pasoKeHus,
COCUHEHMsI), pAacCllO3HABAHME  HEOPraHMYECKHX BEUIECTB C  IOMOIIBIO
KAuECTBEHHBIX PEaKINil Ha HOHBI, pEIIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemertanibl 1 MX coeiMHEHUSA

OOmiast xapakTepucThka rajoreHoB. OCOOEHHOCTH CTPOEHUs aTOMOB,
XapaKTepHblEe CTEeNEeHU OKucieHus. CTpoeHrne U (U3NYECKUEe CBOWCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA HAa MpUMeEpE XJopa (B3auMOEICTBIE
C MeTajulaMH, HeMeTaJlaMu, uienodyamu). XuopoBojopon. ConsHas KucioTa,
XAMHUYECKME CBOMCTBAa, IIOJy4YeHUE, TMpuMeHeHue. [lelicTBue xyopa u
XJIOPOBOZOPOJA HAa OpraHU3M 4eJIoBeKa. BakHeWIne XJIOpHIbl U UX HaXOKJIECHUE B
IPUPOJE.

OO6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE CTeleHu okucieHus. CtpoeHune W (pU3MUYECKHE CBOICTBA
IPOCTBIX BELIECTB — KMCIOPOAa U Cepbl. AJNIOTPONHbBIE MOAUDUKAIIMN KUCTIOPOia
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHJIOB.
CepHas kucnota, GU3N4YeCKue 1 XUMUYECKUE CBOMCTBA (00IIME KaK MPEACTaBUTENSA
KJlacca KUCIOT U crneurduueckue). XUMHUUECKUE PEaKlMH, JIEKAIIUe B OCHOBE
MPOMBIIIUICHHOTO CIHOc0o0a TMOJMy4YeHUs: CepHOM KucioThl. [IpumeHenue cepHoit
kucaoTbl. CoOJMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJab(paT-HOH.
Haxoxnenue ceppl M €€ COENMHEHWN B NpUPOAE. XUMHUYECKOE 3arps3HEHUE
OKpYXalolel Cpelbl COCOUHEHUSIMU Ccepbl (KUCIOTHBIE AOXKAM, 3arps3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPe0TBPAIEHHUS.

OO6mast xapaktepuctuka 37JeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, paclnpOCTPAHEHHE B MPUPO/E,
bu3nyeckue U XuMHueckue cBoiictBa. KpyroBopor azora B npupoje. AMMUaK, ero
bu3nuecKkue 1 XMMUYECKHUe CBOMCTBA, MOJMyuyeHrue U npuMenenue. Cou aMMOHUS,
uX (pU3NYecKue U XUMUYECKUE CBOICTBa, mpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHHS. A30THas KHUCIOTa, €€ MoJydyeHue, (U3NYECKUe U XUMUYECKUE
cBOMcTBa (0OLIME Kak TMpPEACTaBUTENS Kjacca KHUCJIOT M crhenuduueckue).
Hcnonb3oBaHre HUTPATOB U COJIEH AMMOHHMSI B KAYECTBE MUHEPATIbHBIX YIOOpEHUH.
XUMHUECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOKIM, 3arps3HEHHe BO3ayXa, MOuBbl U BoAoéMoB). docdop, amioTpomHbie



monuduxamu gocdopa, uzndeckue U xumuueckue cporctsa. Okeun docdopa
(V) u dochopnas xuciora, pusmueckue M XUMHUYECKHE CBOWCTBA, IMOJIYYCHUE.
HcnonszoBanue ¢pocdaroB B KaueCTBE MUHEPATbHBIX YI00pEHUH.

O6mast xapaktepuctuka 3nemMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEePHbIEC CTENICHU OKUCIEHUS. Y TIIepO/1, ATTIOTPOIHbIE MOIU(DUKAIUY,
pacmpocTpaHeHHe B NMpUpPoAe, GU3HUECKUe U XUMUYECKUE CBOMCTBA. AJICOPOIIHS.
KpyroBopotr yrimepoma B mpupome. OKcuawl yriepona, WX (U3HYECKHE U
XUMUYECKUE CBOMCTBA, JEHCTBUE HA JKUBbICE OpPraHuW3Mbl, [OJy4YEHUE U
IpUMEHEHHE. DKOJOTMYECKUE MPOOJIeMbl, CBA3aHHBIC ¢ OKcuaoM yrieponaa (1V),
rurnoTe3a TI00ATbHOIO MOTEIUICHUS KIMMara, MapHUKOBBIA 3(ddekT. YronpHas
KUCIOoTa U e€ coid, UX (PU3MUeckrne M XUMHUYECKHE CBOMCTBA, MOJy4YCHHE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-WOHBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, METULIMHE, IPOMBIIIJIEHHOCTH U CEJILCKOM XO3A1CTBE.

[TepBoHayabHbIE TOHATHS 00 OPraHUYECKUX BEUIECTBAX KakK O COCIMHEHUSX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KACIIOTA).
[IpupogHbple HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU Ba)KHBIX BEILIECTBAX: XKHUpax, OenKax, yriieBogax — U ux
poiu B OKM3HM 4YelloBeKa. MarepuanbHOE€ €IMHCTBO OpPraHUYECKHX U
HEOPTraHUYECKUX COCTMHEHU.

KpeMHuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, INOJYyYCHHE H
npuMmeHenne. CoequHeHus KpeMHus B pupoje. O61ue npeacTaBieHust 00 OKCUae
kpemaus (IV) u xpemaueBoi kucimoTe. CHIIMKATHI, UX HCIIOJb30BaHUE B OBITY, B
IPOMBIIIIEHHOCTH. BakHelime cTpouTenbHble MaTepualbl: KepaMuKa, CTEKIIO,
EeMEeHT, OeToH, xene300eToH. I[lpobiembl 0€30MacCHOTO  MCIOJIb30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B MOBCETHEBHOM KU3HU.

Xumuueckuii IKCnepumMeHm:

H3y4eHHe 00pa3Il0B HEOPTaHWMYECKHUX BEIECTB, CBOMCTB COJSTHON KHCIIOTHI,
MIPOBE/ICHHE KAYECTBEHHBIX PEAKIUN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMS], OMBIThL, OTPAKAIOIIME (PU3NYECKHE M XUMHYECKHE CBOMCTBA
TaJIOTEHOB M MX COEJIMHEHHUW (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHHUE ¢ 00pa3liaMy XJIOPHUI0B (TaJIOTeHUI0B), 03HAKOMJIEHHE C 00pa3amMu
ceppl M €€ COECNUHEHUSIMH (BO3MOXKHO UCIIOJIb30BaHUE BHUEOMATEpPUAIIOB),
HaOJII0IeHUE Tpoliecca 00yIIIMBaHUs caxapa MoJl JeHCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KHUCIIOThI, U3YYEeHHUE XUMHUECKUX CBOMCTB pa30aBIE€HHON CEpHOM KUCIIOTHI,
IpOBeJCHNE KaYEeCTBEHHON peakly Ha Cyib(paT-uOH U HAOII0eHIe TpU3HaKa e
MPOTEKaHMs, O3HAKOMJICHHE ¢ (DU3MYECKUMU CBOWCTBaAMH a30Ta, docdhopa U ux
COEMHEHHH (BO3MOKHO HCIOJIb30BAHNE BUIEOMATEPHUATIOB), 00Opa3aMH a30THBIX
u hocopHBIX yIOOpeHUM, MmoayueHue, cooupaHue, paclio3HaBaHUE W U3y4YEHUE
CBOMCTB aMMHaKa, IMPOBEJACHHE KAYECTBEHHBIX pPEAKIUH HAa HMOH aMMOHHUSA H
dochar-uoH UM U3yuyeHHWE TPU3HAKOB HUX MPOTEKaHHUs, B3aUMOJCICTBHE



KOHIIEHTPUPOBAHHOM a30THOM KHUCJIOTHI C MEJIbl0 (BO3MOXHO HCIOJb30BaHUE
BHUJICOMATEPHUAIIOB), M3YYCHUE MOJENEH KPUCTAUIMYECKUX PEIIETOK animasa,
rpaduTa, (ymuiepeHa, O3HAKOMJICHHE C IPOIECCOM aJCOPOIMU PaCTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM HIPOTHUBOras3a, IOJIyYEHUE,
coOupaHue, paclio3HaBaHUE M U3YYEHUE CBOMCTB YIVIEKHCIIOTO ra3a, MpOBEACHHUE
KAueCTBEHHBIX PEAKIMI HA KapOOHAT M CUJIMKAT-UOHBI U M3YyUYEHHE MPU3HAKOB UX
MPOTEKAaHMS, O3HAKOMJICHWE C TPOAYKIMEH CHJIMKATHOW MPOMBIIIJIEHHOCTH,
pEILIEHUE SKCIIEPUMEHTANBHBIX 337ad Mo Teme «BakHeHlne HeMeTallbl U UX
COECTUHEHUSD.

MeTaJibl 1 KX COeIMHEHUS

OO6m1as XxapakTepUCTUKA XUMUYECKUX 3JIEMEHTOB — METAJIOB Ha OCHOBAHUU
ux TmnonoxkeHus B llepmogmyeckor cucrtemMe xumudeckux daeMmeHToB J[. N.
MeHnneneeBa u cTpoeHus: aToMoB. CTpOoeHHE MeTauIoB. MeTtajuindeckasi CBsi3b U
METAJUIMYECKAass ~ KPUCTAJUIMYECKas  pPEIIETKa.  DJIEKTPOXUMUYECKUU  pAll
HanpspKeHU MetamioB. Ouznueckue U XUMHUYECKUE CBOMCTBA MeTaiioB. O0mue
crocoObl ToydeHuss MeTaioB. [loHATHE O KOppo3WHM METAIOB, OCHOBHBIE
CrocoOBbI 3alTUTHI UX OT KOppo3uu. CruiaBkl (CTallb, UyT'YH, JIOPATIOMUHUN, OpOH3a)
U UX PUMEHEHHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounble MeTamibl: nonoxeHne B [leproanueckoil cucTeMe XUMUYECKUX
sanemeHToB . 1. MenpaeneeBa, CTpO€HHE MX AaTOMOB, HAXOXKJICHUE B MPUPOJE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TUAPOKCUABI HaTpusit M Kainusd. I[IprMeHeHHe MIeOYHBIX METAUIOB U HUX
COEMHECHUM.

[Ilenoyno3eMenpHbIE META/UIBl MAarHUM W KaJbLUHW: TIOJOXKEHUE B
[Teproanueckoii cucteMe xumuaeckux 3neMeHToB 1. 1. MenaeneeBa, CTpoeHUE UX
aTOMOB, HaXOXJeHre B mpupojie. Puznueckue U XUMUYECKUE CBOMCTBA MarHus 1
KaJIbITusl. BaxkHelmme coequHeHNsI KabIus (OKCHI, TUAPOKCHI, cOJn). JKECTKOCTH
BOJIbI U CITIOCOOBI €€ YCTpaHECHHUSI.

AltoMuHUN: TIoJ10)keHuE B [lepronueckor CUCTeME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, cTpoeHHMEe aToMma, HaxOXKIECHHE B npupone. Puznueckue u
XUMHUYECKHUE CBOMCTBA aTtOMHUHMS. AM(POTEpHbIE CBOICTBA OKCUAA U THAPOKCH]IA
ATIOMUHUSL.

Keneszo: monoxenue B [leppuoanyeckor cUCTEeME XUMUYECKHUX AJIEMEHTOB [l.
. MenpgeneeBa, CTpoeHME aroma, HaxOXIeHUEe B mnpupoaec. Dusznyeckue u
XUMHUYECKHE CBOMCTRA xkene3a. Okcubl, ruipokeubl U conu xxenesa (I1) u sxenesza
(1), ux cocTaB, CBOWCTBA M MOJyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIECHHE C oOpasllaMy METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBaAMH, M3Y4Y€HHUE  PE3YJIbTAaTOB  KOPPO3UU  METAIOB  (BO3MOXKHO
HCIIOJIb30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJOM (BO3MOKHO HCIIOJIb30BAaHUE BHJIEOMATEPUAIIOB),



UCCIIEIOBAaHUE CBOMCTB >KECTKOM BOBI, MpOIlEcca TOPEHHs Kelle3a B KUCIOPOJe
(BOBMOXKHO  HCIIOJIb30BaHHWE  BUICOMATEPHANIOB), MPHU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIMI HAa MOHBI: MAaTHUS, KAJIBIIHS, ATFOMAHUS, IMHKA, sxene3a (1)
u xenesza (lll), menu (Il), HaGmroneHue M ommMcaHue MPOIECCOB OKpaIMBaHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kaiblusid (BO3MOXKHO UCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIIEAOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCHA ATIOMUHUS U
TUAPOKCHIA IIMHKA, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a71ad 1o TeMe «Bakueimme
METaJUIbl U UX COCAUHECHUS.

XuMHA U OKPYKAKIIas cpeaa

BemectBa m matepuansl B MOBCEAHEBHOM >KM3HM 4YesoBeka. be3zomacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYCCKUX peaknuii B ObiTy. [lepBas momMorib mpu
XUMHUYECKUX 0KOTaX M OTPABJICHUSX.

XUMHUECKOE 3arpsi3HEHHE OKpYyKarolleh cpenbl (MpejesbHas JomycThuMas
KOHIIeHTparus BemecTs, nainee — [1JIK). Poias xumun B penieHnn 3KoJI0rHueCcKuxX
npooiaem.

Xumuueckuii IKCnepumMeHm:

M3yueHHe oOpaslloB MaTepUalioB (CTEKJIO, CIUIABBI METAJJIOB, MOJMMEPHBIE
MaTepHuabl).

Mesrcnpeomemnbnie ceasu

Peanmnsanpss MeXOpeIMETHBIX CBSI3€M NMPU W3YYEHHH XUMHHM B 9 Kiacce
OCYIIECTBIISIETCS 4epe3 HCIOJIb30BaHME KaK OOIMMX eCTECTBEHHO-HAYYHBIX
MOHSATUH, TaK U TIOHITHH, SIBISIONIUXCS CUCTEMHBIMH JIJISi OTAETBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIE TOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpHWs, aHallu3, CHHTE3, KIacCupUKalusi, TMEepUOANIHOCTh, HAOIIOACHHE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeib, SBJICHUE, MapHUKOBBIN
s eKT, TEXHOIOTHS, MaTCPHAIHI.

®dwuszrka: Matepus, aToM, MJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUI, H30TOIIbI,
pPaiOaKTUBHOCTb, MOJIEKYa, DIEKTPUICCKUI 3aps, MTPOBOTHUKH,
MOJYNPOBOJHUKH, JUAJCKTPUKH, (POTOIJIEMEHT, BEUIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PacCTBOP, pACTBOPUMOCTbD, KpUCTAITUNIECKas
peméTKa, CIUIaBbl, (PU3NYECKHE BEIWYUHBI, AMHUIIBI W3MEPEHHs, KOCMHUUYECKOE
MPOCTPAHCTBO, IUIAHETHI, 3BE31b1, COHIIE.

buonorusi: ¢ortocuntes, npixanue, Ouocdepa, dKOCHCTEMa, MUHEPATHHBIC
yIOOpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TIOPOJIBI, MTOJIE3HBIE
MCKOIIaeMbIe, TOTIJIMBO, BOJIHBIE PECYPCHI.



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

JINYHOCTHBIE PE3YJIBTATBHI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBbI  OCHOBHOIO OOIIETO
oOpa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4EeOHOU H
BOCIIUTATEJILHOMN JEATEIBHOCTU B COOTBETCTBUM C TPAJIULMOHHBIMU POCCUMCKUMHU
COLMOKYJIbTYPHBIMA M JYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMU, NPUHSATHIMU B
oOIIecTBEe MpaBUJIaMU W HOPMaMH TMOBEJEHUS M CIOCOOCTBYIOT IIpoOIleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIU3AIMN 00YUYaIOIINXCSI.

JIM4HOCTHBIE  pe3yJIbTaThl ~ OTPaXalOT  TOTOBHOCTh  OOYyYalOIIUXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIECHHOCTHBIX OpUEHTAlUW U
pacIIMpPEHUE OIbITA IESITEIbHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOI'0 OTHOLLIECHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs] XMMHUYECKOM HAayKd B IKU3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOM HH(pOpMaIMeil o
MEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2) rPasKAaHCKOT0 BOCITUTAHMS:

IPEJCTABJICHNUS] O COLUMAJIBHBIX HOPMax M MPABAJIAX MEKIMYHOCTHBIX
OTHOIIICHUH B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Yy4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAEATENbHOCTU MpH
BBITIOJIHGHUM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
Y B3aMMOTIOMOIIIH B MPOILIECCE ITON yueOHOM AesITeTbHOCTH, TOTOBHOCTH OLICHUBATh
CBO€ TIOBEJACHMWE W TMOCTYNKM CBOUX TOBApUIIEH C TO3WUIMM HPABCTBEHHBIX U
IIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUM ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOT'O MO3HAHUS:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU W COCTABJISIONIUE
OCHOBY JIJI1 TIOHUMAaHMS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MM03HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUM IO
XUMHUH, HEOOXOJMMBIE i1 OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HaBaTeNbHOM, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYyJIBTYpPhI, B TOM YHCIIC
HABBIKOB CaMOCTOSITEIbHOM paloThl C Yy4YeOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATYPON, JIOCTYNMHBIMA TEXHUYECKHUMH CPEJCTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;



WHTEpEC K OOYYECHHIO M TO3HAHWIO, JIFOOO3HATENHHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa3OBaHWIO, TPOCKTHOW W  HCCIEIOBATEIBCKOU
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTU W YPOBHSI OOy4YEHHS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBI0, YCTAHOBKHM Ha 3JI0pPOBBIM 00pa3 >KU3HU, OCO3HAHHWE TMOCJIEACTBUU U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js, HAPKOTUKOB, KypEHHUs),
HEOOXOAMMOCTA COOJIONIEHUs TpaBWil OE30MacCHOCTH TMpU OOpallleHUd C
XUMUYECKUMU BEILIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEPEC K MPAKTUUECKOMY M3YUYCHUIO TPOoQeccril U Tpyaa pa3IudHOTo poja,
YBaKECHHE K TPYAY U pe3ysbTaTaM TPYJ0BOMU AEATEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUsT  NPEIMETHBIX 3HAaHUM 1O  XUMHHM, OCO3HAHHBIM  BBIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUsT 00pa30BaHUsl C YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcHenHon npodeccuoHaabHON eITENbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANIBHOU CPEJIE;

6) 3K0JI0rNYeCcKOTro BOCIIMTAHUS

HKOJIOTHUYECKH 11€71€CO00Pa3HOE OTHOIICHHE K MPUPOAC KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHMS, IOHHMAaHUE IIEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYeCKOMY M TICUXHMYECKOMY 37I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
mpaBuiI 0€30MaCHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSX,
YTPOKAIOIIUX 3J0POBBIO U KU3HU JIFOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl MIOBBILIEHUS
YPOBHSI  DKOJIOTUYECKOW  KyJNbTYPhl, OCO3HAHHUS TJIOOATBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTEeW UX PEIICHHS MOCPEICTBOM METOJ0B XUMUHU,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHHMKATUBHOW U COIIMAJIBHOMN TTPAKTHKE.

METANIPEJMETHBIE PE3YJIBTATDI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIC JJIA
dhopMUpOBaHUSI MUPOBO33PEHHUSI OOIIICHAYYHBIC MOHATHS (3aKOH, TEOPHU S, IPUHITHII,
runoTesa, (Qakr, CcucTeMa, TMPOIECC, OHKCIHEPUMEHT U Jpyroe.), KOTOpbIC
WCITIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax W TMO3BOJSIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOM
HAyYHOW KapTHMHE MHPA, U YHUBEpCAJIbHbIC yUeOHbIE EUCTBUS (IT0O3HABATEIIbHBIC,
KOMMYHUKATHUBHBIE, PETyJISATHUBHBIE), KOTOpbIE O0OecneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JEATEIIbHOCTH.



Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eCTBHUS

ba3oBble jornueckue aeiicTBUA:

YMEHUSL HCIOJb30BATh MPUEMBI JIOTUYECKOTO MBIIIIEHUS MPU OCBOEHUU
3HAHMUI: PAcCKPhIBaTh CMBICI XMMHUYECKHX MOHATUN (BBIAEIATh UX XapaKTepHbIE
MPU3HAKHN, YCTaHABIMBATh B3aMMOCBS3b C JPYTUMU MOHSTHUSIMH), UCIOJIb30BATh
MOHSTUS JJI1 OOBSICHEHUS OTJENIbHBIX ()aKTOB U SIBJICHUMN, BBIOMPATh OCHOBAHUS U
KPUTEpUU ISl KJIacCU(PUKALMUNA XUMUYECKUX BEIIECTB M XMMHUYECKHX pEaKIuH,
yCTaHaBJIMBATh MPUYMHHO-CIICJCTBEHHBIE CBA3U MEXIY OOBEKTaMH HU3Yy4EHUS,
CTPOUTH JIOTUYECKHE pacCykAeHUS (MHIYKTUBHBIC, ACIYKTUBHbIC, 10 aHAJIOTUN),
JI€TIaTh BBIBOJIBI U 3AKIIOYCHHS;

YMEHUE MPUMEHATh B TNIpPOLlECCE NO3HAHUA TNOHATHS (NPEAMETHBIE U
MeTaIpeIMETHBIE), CHMBOJIUYECKUE (3HAKOBBIE) MOJIENHU, UCIIOJIb3YEMbIE B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICJIbHBIC TTPEICTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJI 3JIEMEHTAa), XUMHUYecKas QopMylia U ypaBHEHUE
XUMUYECKON PEAKIUU — MPU PEHICHUH Y4eOHO-TI03HABATENbHBIX 337a4, C YUETOM
TUX MOJEIBHBIX MPEICTABICHUN BBISABISTH U XapaKT€PU30BaTh CYLIECTBEHHbBIE
MPU3HAKU W3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISBJISATH  OOIIME  3aKOHOMEPHOCTH, NPUYUMHHO-CJIEICTBEHHbIE CBSI3U U
MPOTUBOPEYHS B U3y4aEeMbIX MTPOILIECCAX U SIBJIICHUSIX.

Bba3oBble uccienoBarebcKme 1eiiCTBUSL:

YMEHUE HCIOIb30BaTh MOCTABJICHHBIE BOINPOCHl B KAaue€CTBE HHCTPYMEHTA
NO3HAaHMsI, a TAKXKE B KAUe€CTBE OCHOBBI U1 (HOPMHUPOBAHMSI TUTIOTE3bI IO IPOBEPKE
MPAaBWJIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

npuoOpeTeHre OmbiTa IO IUJIAHUPOBAHUIO, OPraHU3aldd M MPOBEICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, YMEHHE HaOloJaTh 3a XOJOM Ipollecca,
CaMOCTOATEILHO MPOTHO3UPOBATh €ro Pe3yJbTar, PopMyIHpoBaTh 000OIIEHUS U
BBIBOJIBI 10 PE3yJIbTaTaM IIPOBEAEHHOIO OMNBITA, UCCIECIOBAHUS, COCTABIIATh OTUET
0 MpoJIeTTaHHOM padoTe.

Pabora ¢ unpopmaumeii:

yMEHUE BbIOMpATh, AHAIU3UPOBATH W HUHTEPHPETUPOBATH HHPOPMAIUIO
pa3NUYHBIX BUIOB U (OPM MPEACTABICHUS, MOJy4aeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaABOYHBIE
nocobust, pecypcbl MHTepHeTa), KPUTUYECKH OLEHUBATh MPOTHUBOPEUMBYIO U
HEJIOCTOBEPHYIO MH(POPMAITHIO;

yMEHUE TPUMEHATh Pa3u4yHble METOAbl U 3alpOChl MPU MOUCKE U OTOOpE
uH(OpPMAITMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JJisi BBIMOJTHEHUS
y4eOHBIX U MO3HABATENBHBIX 33/1a4 ONpPEEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
0o0JaCTH  WMCTOJB30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJbTYpOH aKTUBHOT'O UCIOJb30BAHUS PA3IMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMANIbHYIO (hOpMY TIpeacTaBieHUs] HHPOpMaAUU U



WJUIKOCTPUPOBATh pElIaeMble 3aJa4d HECIIOKHBIMH CXEMaMH, JHarpaMMaMy,
npyrumu popmamu rpaduku ¥ UX KOMOWHAIUSIMU;

YMEHHE HCIIOJIb30BaTh U AaHAJIM3MPOBaTh B IIpolecce Y4eOHOH W
UCCJIEIOBATENCKONW JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIIBCKOTO XO35IMCTBA M TPAHCIOPTAa HAa COCTOSIHUE OKPYXAKOIIEH MNPUPOIHON
CpENBbL.

KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe IeCTBHS:

YMEHUS 33]1aBaTh BOMPOCHI (B X0JI€ IMAJIOTA U (UJTK) TUCKYCCUHU) TIO CYIIIECTBY
oOcyx/1aemMol TeMbl, (OpMyIUpOBaTH CBOM MPEUIOKEHUS OTHOCUTEIHHO
BBITIOJTHEHUS MPEIJIOKEHHOM 3a/1a4u;

YMEHHsSI  NPEACTABIATH  IOJYYEHHBIE  PE3yJlbTaTbl  IO3HABATEIBHOMU
JEATEIBHOCTH B YCTHBIX M MHCBbMEHHBIX TEKCTAX; JelaTh IPE3CHTALUIO
pe3yIbTaTOB BBHIMIOJHEHUS] XUMHUYECKOTO JKCIEPUMEHTa (J1a0OpaTOPHOTO OIIbITa,
71a00paTOpHOI pabOTHI 110 UCCIEAOBAHUIO CBOMCTB BEIIECTB, yYEOHOIO IIPOEKTA);

yMEHUsI Y4E€OHOrO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEIIbHOM WM MCCIEAOBATENBCKOW  NESITENBHOCTH  IIPU  PELICHUH
BO3ZHHUKAIOIIMX NpOOJEM Ha OCHOBE Y4yé€Ta OOIIMX HHTEPECOB M COIJIACOBAHMS
no3unui (00CcykaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPIAHHAIIUS
COBMECTHBIX JEHCTBUM, OIPEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHE).

PerynsitTuBHbIE YHUBepCaJIbHbIe YUeOHbIE 1eiiCTBHS:

YMEHHUE CaMOCTOATENBHO OIPEICIATh LENIH ACATEIbHOCTH, IUIAHUPOBATH,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesTeIbHOCTh, BBIOUpaTh Harbosee 3(pheKTUBHBIC CITOCOOBI pelieHusl yUeOHbIX U
MTO3HABATENBbHBIX 33/1a4, CaMOCTOATENIBHO COCTABJIATH WA KOPPEKTUPOBATH
MPEUVIOKEHHBIA AJITOPUTM  JIEMCTBUM TIPA BBINOJHEHUM 33JaHAU C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIIMSIX,
OLICHUBATh COOTBETCTBHUE IIOJYYEHHOIO pE3yJIbTaTa 3asBIICHHOM LEIU, YMEHUE
MCIIOJIB30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPEJIAracMbI€ B YCIOBUHU 3aJaHUN.

HNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOCHUIO 00s3aTEIBHOrO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIJICJISIFOT: OCBOCHHBIC OOYYAIOIIMMHCS HAy4YHBIE 3HAHUSA, YMEHHUS U CIIOCOOBI
neucTBul, crnenuduueckue A TpeAMETHONM o0nactu  «XUMHS», BUIBI
JNEATENIBHOCTH MO  MOJYYEHHID HOBOIO  3HAHWS, €ro  HWHTEpIpETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyAITUsIX.

K koniy oOyuenus B 8 kiacce npeaMeTHbIe pe3yIbTaThl Ha 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

* pAaCKpbIBaTh CMBICJ OCHOBHBIX XMMHWYECKHX IOHSATHW: aTOM, MOJIEKYJa,

XUMHYECKUN DIIEMEHT, MPOCTOE BEUIECTBO, CIIOKHOE BELIECTBO, CMECH
(oIHOpOHAsE M HEOJAHOPOAHAs), BaJIECHTHOCTh, OTHOCUTEIbHAS aTOMHAs U



MOJIEKYJIIpHAsE Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYECKasi peakius, KiacCU(UKaIUs peakuui: peakuuu
COCIIMHEHHUS, pPEaKUUU pPa3joKEHUs, PEaKIUU 3aMEeIlCHUs, pPeaKluuu
oOMeHa, 9K30- M SHAOTEPMHUUYECKUE PEAKIINH, TETUIOBON APPEKT peaKiluH,
AJIpO aToMa, SJEKTPOHHBIN CJIOW aToMa, aTOMHast OpOUTalb, paguyc aToma,
XUMHUYECKasi CBS3b, MOJSPHAS M HEMOJIAPHAs KOBAJICHTHAs CBS3b, HOHHAS
CBs3b, HWOH, KaTHOH, AaHUOH, PAacTBOpP, MaccoBas JIOJisl BelllecTBa
(mponeHTHAsl KOHILIEHTpAIsi) B PacTBOPE;

WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYECKHX IOHATHA H
MPUMEHSATH ATH MOHATHS IPY OMUCAHUU BELIECTB U X MPEBPAIICHHUIA;
UCIOJIb30BaTh XMMHMUYECKYI0 CHUMBOJIMKY [UIsl COCTaBJIeHHUS (GopMyll
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHII;

ONpPENENATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSX,
CTENEHb  OKWUCIEHUS  3JEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEIUHEHUH IO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAas W HOHHAas) B
HEOPTraHUYECKUX COCUHEHUSX;

packpeiBath cMmbichn Ilepmogmueckoro 3akona [[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHUMAHUE IEPUOJANYECKON 3aBHCHUMOCTH CBOWMCTB
XUMHUYECKUX DJIEMEHTOB OT HMX IoOJIokeHus B lleprogmdeckoil cucreme,
3aKOHOB COXPAaHEHMSI MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YYE€HUs, 3aK0OHa ABOraapo;

OMHUCHIBATh M XapakTepu3oBaTh TaONMuHyo ¢dopmy Ilepuoanueckoit
CUCTEMBl XMMHUYECKHX OJJIEMEHTOB: pa3jinyaThb TMOHSTHUS «rJaBHas
noarpymnmna (A-rpymmna)» u «mobounas noarpynmna (b-rpymma)y, manbie u
OosbllIe TNEPUOAbl, COOTHOCUTH O0003HAUEHMsSI, KOTOpPbIE HMEIOTCS B
tabmuue «llepuoauueckass cuctemMa Xumudeckux osnemeHToB [[. U.
MenzeneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sAapa, o01ee YUCIo FIEKTPOHOB U
pacnpeieseHue UX 0 JIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XMMHUUYECKHE 3JIEMEHTbI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKUE peakuuu (10 YUCIy U COCTaBy YYAaCTBYIOUIUX B pPEAKIUU
BEILECTB, MO TEIIOBOMY 3D PeKTy);

XapaKTepu30BaTh (OMHUCHIBATh) OOLIME XMMHYECKHE CBOWCTBA BEILECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEP KA OMUCAHUE TPUMEPAMU MOJEKYISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TMPEBpPALIECHUN B
Pa3JIMYHBIX YCIOBHUSIX;



BBIYHCIISITH OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJISPHYIO MACCHI BEIIECTB,
MAacCOBYIO JIOJTFO XHUMHYECKOTO »JJeMeHTa Mo (opMysie COCIMHCHWS,
MacCCOBYIO JIOJTIO BEIIECTBA B paCTBOPE, TPOBOIUTH PACUETHI TIO YPaBHEHUIO
XUMHUYECKOH peaKInu;

MPUMEHSTH OCHOBHBIE OTIEPALIMU MBICIIUTEIBHOMN IEATeTbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, OOOOIIeHHWE, CHUCTeMAaTH3aIuio, KilacCU(PHUKaIUIO,
BBISIBJICHUE TPUYUHHO--CIICCTBEHHBIX CBS3€H — JJI1 M3y4YEHUS CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIUi, €eCTECTBEHHO-HAyYHbIE METO/bI
NO3HAHUA — HAONIOJCHUE, U3MEpPEHUEe, MOJCIHPOBAHUE, SKCIEPUMEHT
(peaJIbHBIN U MBICIICHHBIN );

CJIEIOBATH MPABHJIaM ITOJIH30BAHUSI XUMHUYECKOM TTOCY0M 1 TJaO0paTOPHBIM
o0opyZIoBaHWEM, a TaKXe IpaBWiIaM OOpalleHus C BEIIeCTBAMU B
COOTBETCTBHUM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpPaTOPHBIX
XUMHUYECKUX OTBITOB 110 MOJYYEHHUIO U COOMPAHUIO ra3000pa3HbBIX BEIIECTB
(Boopoa M KHUCIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeneIEHHON
MacCOBOM JOJIEM PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH M IPOBOJAUTH
XUMUYECKHAE DKCIEPUMEHTHI TI0 PACTIO3HABAHUIO PACTBOPOB INMETIOYCH U
KHUCIJIOT C TTIOMOIIIbIO UHJIUKATOPOB (JaKMyC, (eHON(PTAICUH, METUIOPAHK

U Ipyrue).

K xoH1y 00yueHus B 9 kjiacce npeIMETHbIE PE3yIbTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTpaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XHUMHUYECKHUX MOHSATHUWA: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHHMOH, MPOCTOE BEUIECTBO,
CJIO)KHO€ BEIIECTBO, BaJIEHTHOCTb, 3JIEKTPOOTPULATEIBLHOCTh, CTEIECHBb
OKHCJICHUSI, XUMUYECKasi pPeaKivsi, XMMUYECKasi CBs3b, TEILUIOBOM 3(PheKT
peakiuy, MOJib, MOJISIPHBIM ~ 00BEM,  PacTBOp,  DAJICKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOJIUTHYECKAS] TUCCOLUALMS, PEAKUUd HOHHOTO
oOMeHa, Karaau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMbIe U
HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEaKIINH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(OTEepHOCTb, XUMHUYECKast CBSI3b (koBaJIeHTHas, MOHHaA,
MeTAJTMYECKas ), KpUCTAIIMYECKas pEIIETKA, KOPPO3US METAJIOB, CILIABBI,
CKOPOCTh XMMHUYECKOW peaKkiuu, MPEeAeabHO AOMYCTHUMAasi KOHIIEHTpaIus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHATHH U
MPUMEHSITH 3TU NOHSATHUS MPU ONMKUCAHUU BEIIECTB U UX MPEBPAILICHUI;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHHUS (HOPMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

OTIPENICNIATh BAJIGHTHOCTb U CTENIEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOTO COCTaBa, IPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COEOWHEHWU 1o ¢dopMmysiaMm, BHUII XUMHYECKOU



CBs3U (KOBaJ€HTHAs, HWOHHAs, METAUIMYECKas) B HEOPraHUYECKUX
COCIMHCHHUSX, 3aps MOHA MO0 XUMUYECKOH (opMylie, XapaKTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKN KOHKPETHOTO BEILIECTBA;

packpsiBath cMmbica Ilepuonnueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OIKCHIBATH U XapaKTepU30BaATh
Tabnmuunyio (opmy [leproamdeckoil CUCTEMBl XMUMHYECKHX DJIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoArpynna (A-rpymnma)» U «modouyHas
noarpynmna (b-rpynma)», manbie u OONbIIME MEPUOJABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOINYECKON TaOIUIIE, C YNCTOBBIMU
XapaKkTepUCTUKAMHU CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsin  sanpa, oOllee YHUCIO DBJISKTPOHOB U  pPacHpelesieHue HX 0
AJIEKTPOHHBIM CIIOSIM), OOBSCHATH OOIIUE 3aKOHOMEPHOCTH B M3MEHEHHUH
CBOMCTB 3JIEMEHTOB M HUX COCIUHEHUHN B Mpeenax MajblX NEPUOJIOB U
TJIaBHBIX TOJTPYMI C Y4ETOM CTPOCHUS UX aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE SJIEMEHTHI, HECOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIUU
BEIECTB, MO TEIJIOBOMY 3P dEKTy, MO0 U3MEHEHUIO CTENEHEH OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME U CHEIU(DUUYECKUE XUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEILECTB, MOJTBEPKIAs OMNHUCAHUE
MpUMEpaMH MOJIEKYJISIPHBIX M HMOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHIM;

COCTaBIISAITb YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIMU  KHCIOT,
LIEJ0YEH U COJIEH, TTOJHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMI NOHHOTO
oOMeHa, ypaBHEHUSI peaklMii, TOATBEPKAAOIIUX CYIICCTBOBAHUE
T€HETUYECKOM CBSI3U MEXKY BEIIECTBAMU PA3JIUYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTb OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIHA
MOCPEACTBOM COCTABJICHUS JICKTPOHHOTO OajaHca dTUX PEaAKIINiA;
MPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TMpPEBpalleHUd B Pa3IUYHBIX
YCJIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaCChI BEIIECTB,
MacCOBYIO JIOJIF0 XHMHYECKOro 73jieMeHTa 1o ¢GopMmyJsie COeAUHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPAaBHEHUIO
XAMHYECKON PEaKIINH;

COOJTI0IaTh TIPaBUIIA MOJIH30BAHUS XUMUYECKOHN TIOCYA0M 1 1a00paTOpHBIM
o0opyZoBaHMEM, a TaKXKe TMpaBuia oOOpamieHuss C BEIIeCTBAMU B
COOTBETCTBHUM C HHCTPYKIMSIMH TIO BBINOJHEHUIO J1a0OpaTOPHBIX
XUMHUYECKHUX OIBITOB 10 MOJYYEHUIO U COOUPAHUIO ra3000pa3HBIX BEIIECTB
(aMMHaKa U yTJIEKUCIIOro rasa);



IIPOBOMTH PEAKITHH, TIOTBEPKIAIONIIE KAUYSCTBCHHBIA COCTAB Pa3IMIHbIX
BCIICCTB: PACIO3HABaTh OIBITHBIM ITyTEM XJIOPHI-, OPOMHI-, HOIHI-,
kapboHat-, (ocdar-, cunmmkar-, cynbdar-, THIPOKCHUI-UOHBI, KATHOHBI
aMMOHHS M HMOHBI HM3YYCHHBIX META/IOB, MPHUCYTCTBYIOIIME B BOJIHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

IIPUMEHSTH OCHOBHBIC OTICPAIIUU MBICITHTEILHON ACSITEILHOCTHA — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000ITICHIE, CHCTEMAaTHU3aITNIO, BBISIBIICHUE IPUIUHHO-
CIICICTBECHHBIX CBS3CH — I M3YUYCHHUS CBOMCTB BEIICCTB U XUMHYECKHX
peakinii, eCTCCTBCHHO-HAy4YHbIE METOAbI ITO3HAHUS — HaOJIOJCHNUE,
U3MepeHHE, MOICITUPOBAHUE, IKCIIEPUMEHT (PealIbHbIN U MBICIICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KosanuyecTBO 4acoB
Ne HaumeHoBaHue pa3jiesioB u dyeKkTpoHHbIE (LM (POBbLIE)
n/m TeM MPOrpamMMbl Bceero Kontposnubre HpakTuieckue o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pasnen 1. [lepBoHayaibHble XUMHYECKHE TIOHATHS
Xumusi — BaxHas 00J1aCTh
11 €CTECTBO3HAHHUS U 5 5 bubmnoreka IIOK
MPaKTUYECKOMN JIeSTeIBHOCTH https://m.edsoo.ru/7f41837c
yesoBeKa
19 BemecTBa 1 xuMuueckue 15 1 bubmnoreka IIOK
' peakuum https://m.edsoo.ru/7f41837c
Utoro no pazneny 20
Paznen 2. BaxHeiilue npeacTaBUTe Il HEOPraHUYeCKUX BellleCTB
21 Bosnyx. Kucnopon. [lonstue 5 bubmuoreka [JOK
' 00 okcuaax https://m.edsoo.ru/7f41837c
29 Bonopoa.Ilonstue o kucinorax 8 1 bubmuoreka [JOK
' U COJISIX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsl. [lonsitue 06 5 1 1 bubmuoreka [JOK
' OCHOBaHHUSAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIC KIIACCHI 11 1 1 bu6nuorexa [IOK
HEOPraHUYECKUX COCTUHECHUI https://m.edsoo.ru/7f41837c
Hroro mo pazneny 30

Paznen 3. Ilepuoanuecknii 3axoH u Ilepuognueckas cucrema xummnueckux 3jemMeHToB /I. U. MenneneeBa. CTpoenne aToMoB.

Xumuuyeckas cBa3b. OKHCJINUTEILHO-BO

3.1

[Tepuonnueckuii 3aKOH U
[Iepnonnueckas cucrema

CCTAHOBUTC/IbHBIC PCaKIIUMN

7

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



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

XAUMUYECKHX 351eMeHToB []. 1.
Menaene-eBa. CtpoeHue aToma
XHUMHYECKas CBI3b.

3.2 OKHCIUTETBHO-
BOCCTaHOBUTEJIbHBIE PEAKLINH

Hroro no pazneny

Pe3epBHOE Bpems

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

15

68

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

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837c

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



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

9 KUIIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM ugposbie
Ne i/m past Konrpoabnsie IIpakruuyeckue (cpp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIe
padoThI padoThI
pecypcsbl
Pa3zpnes 1. BemecTBo 1 XuMH4YeCKHe peakmuun
11 [ToBTOpEHME 1 yriyOJIeHHE 3HAHUH 5 1 bubmuorexa [IOK
' OCHOBHBIX pa3/esioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peaKiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. 8 1 1 bubmmoreka [JOK
' XUMHYECKUE PEAKIK B PACTBOPax https://m.edsoo.ru/7f41a636
Utoro no pazneny 17
Pa3pen 2. HemeTa/uibl M HX COeTUHEHU ST
21 OO0m1as xapakTepucTUKa XUMHUECKUX 4 1 bubmmoreka [JOK
' anemenToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
o | Sommepm e : Bisorera LK
' PYHIBL L-€p https://m.eds00.ru/7f41a636
COETMHEHUS
OO0m1as XxapakTepuCTUKa XUMHUECKUX
bu6nmorexa LIOK
2.3 aneMeHTOB VA-rpynmsl. A3ot, pochop u ux 7 1 https://m.edsoo.ru/7f41a636
COETMHEHUS
24 mewenros Ny, Yiseporn 5 1 2 BuGmorexa LIOK
' . PYIHEL pol https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSANHECHUS
Hroro no paszneny 25

Pazpea 3.

MeTasuibl 1 HX COeAUMHEHUSA



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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bub6nmoreka [IOK

3.1 Obuge ceoficTsa MeTaIOB 4 https://m.edso0.ru/7f41a636
3.2 Baxnei1me MeTamisl 1 UX COSIUHEHUS 16 ﬁﬁgg?ﬁ;ﬁiiﬂﬁﬂ £412636
Hroro no pazaeny 20
Pa3znen 4. Xumus U OKpysKamomas cpeaa
4.1 BemectBa u maTepuansl B KU3HU YEIOBEKA 3 BH6H_HOTeKa HOK
https://m.edso0.ru/7f41a636
Utoro no pazneny 3
PesepBHOE Bpems 3 BH6H_HOTeKa LOK
https://m.edso0.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

8 KUIIACC
N Kosaun4yecTBo yacos Jlata DJIeKTpOHHbIe U (pPOBbIE
- Tema YpoKa KOHTpOJILHLIe HpaKTI/I‘lCCKI/Ie oﬁpasoBaTe.ﬂbnme
n/n Bceero H3Y4YeHH S
padoThI padoThI pecypcel
1 [Ipenmer xumuu. Poiap XuMuu B )KU3HU 1 bubnunorexa LIOK
yemoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTHE O METO/IAX TIO3HAHUS B XUMUHU 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpasuia
3 paboThI B 1a00paTOpUU U TPUEMBI 1 bubmmoreka [JOK
oOparieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucteie BemecTBa U cMech. CIocoObl 1 bubnunoreka LIOK
pasjiescHus cMecei https://m.edsoo.ru/ff0d26ca
IIpakTuyeckas Ta Ne 2
5 <<l£);3aenee:nea CI\I/;:SSﬁ EEIJ{\; npuMepe 1 bubmmorexa [IOK
. https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
bubmmoreka IIOK
6 ATOMEL H MOTIEKYJIb! . https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHUE DIIEMEHTHI. 3HAKH 1 bubmmoteka IIOK
(CMMBOJIBI) XUMHUYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTble U ClOXKHBIE BEIIECTBA 1 bubmmorexa OK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d2d50
3aK0H MOCTOSTHCTBA COCTaBa BEIICCTB.
10 Xumnueckas popmyna. BaneHTHOCTD 1 bubmmorexa LIOK

aTOMOB XUMHYECKUX DJIEMEHTOB

https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
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https://m.edsoo.ru/ff0d28c8
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11 OrtHocuTenbHas aTOMHAs Macca. bu6nmoreka [IOK
OTHOCHTEIbHAS MOJICKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10711 XUMHYECKOI'0 JIeMEHTa bubnunoreka LIOK
B COCIMHCHUH https://m.edsoo.ru/ff0d350c
13 KonngectBo BemecTBa. Moib. bubnunoreka LIOK
MogsipHast macca https://m.edsoo.ru/ff0d5230
14 dOu3ndecKkue U XUMUYCCKHEC SIBIICHUS. bubnunorexa LIOK
XuMHYecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycinoBUs MPOTEKAHUS Bbu6moteka [JOK
XMMHUYECKHX PeaKiui https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubmmoreka [JOK
XUMUYECKUE YpaBHCHUSI https://m.edsoo.ru/ff0d3b88
Brruncnenus konuyecTBa, Macchl
17 BEILECTBA 10 ypaBHeHnmv; XUMHYECKHUX bubmorexa LIOK
N https://m.edsoo.ru/ff0d5708
peakiuit
Kiaccudukanumss XuMuueckux peakiui
18 (COGJII/IHq;HI/ISIHpaSJIO)KeHI/ISI 3a£emellms[ bubmmorexa [IOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 3HHHKH(;)He())mZCT(.) O6O6yI[IIIeCHI/I€ " bubnuorexa [IOK
o https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aI1s 3HAHUM
20 KonTtponsHast pabora Nel no reme bubmuoreka [IOK
«BerecTBa 1 XUMUYECKUE PEAKIIUI https://m.edsoo.ru/ff0d4290
B — CMECh I'a30B. TaB
21 B(?;I?yy;a. K:ICJ:(():pOJjS i afe?\:eHT " bubmorexa LHOK
https://m.edsoo.ru/ff0d448e
mpocrtoe Bemecto. O30H
Ou3nyecKkue U XUMHUIECKHE CBONCTBA Bu6morexa LIOK
22 KHCIopo/ia (peakiMi OKUCIICHHUS,

ropenue). [lonsTie 06 okcumax

https://m.edsoo.ru/ff0d4614



https://m.edsoo.ru/ff0d323c
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CriocoOsl MosTy4eHus KUCI0poia B

bubnunoreka LIOK

2| daopatopun 1 TpOMGIILEE0m htps:/Imecoo ru/ff0d4S7a
TennoBoi 3 PexT XuMUIeCKoM

24 peaKuru, MOHITHE O TEPMOXUMUYECKOM bubmuorexa [JOK
YpaBHEHHH, 9K30- U SHIOTCPMUUIECKUX https://m.edsoo.ru/ff0d4790
peaKuusax
TomuBo (HeTh, yroib U METaH). Bubmorexa LIOK

25 3arpsi3HeHue Bo3Ayxa, CIocoObl ero https://m.edsoo.ru/ffod4cda
MIPEIOTBPALICHUS
[IpakTuueckas padora Ne 3 mo Teme Bubnmorexa [IOK

26 «[lony4yenue u CO?I/IpaHI/Ie KHCJIOPOJIa, https://m.edsoo.ru/ff0d4ae?
W3YYCHHE €r0 CBOMCTBY

97 Bonopox — anemeHt u npocroe bubnuoreka [IOK
BertecTBo. Haxoxxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0

28 dOusnvecKkrue U XUMUYECKHE CBOMCTBA bubmuoreka [IOK
Bojopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0

29 [ToHsITHE O KUCITOTAX U COMAX BH6H_HOTeKa HOK

https://m.edsoo.ru/ff0d50d2

30 CrniocoOslI osTydeHus BOAOPOa B bubnmnorexa [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padbora Ne 4 o Teme

31 «ITomyuenue u cobupanue BoopoJa, BH6H_HOTeKa LOK
H3yeHHE €0 CBOMCTB» https://m.edsoo.ru/ff0d4f42

32 MounsipHblii 00BEM ra3oB. 3aKOH bubmmnoreka HOK
ABorazpo https://m.edsoo.ru/ff0d542e
Brruncnenus o0néMa, KOJIUYECTBA

33 BEIECTBA rasa Mo ero N3BECTHOMY buGnnorexa [IOK

KOJINYECTBY BELIECTBA WK 00BbEMY

https://m.edsoo.ru/ff0d55a0
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Brruncienus o05EMOB ra3oB MO

34 YpaBHEHHUIO pEaKIIMy Ha OCHOBE 3aKOHA bubmmorexa [IOK
; N https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHI ra30B
35 dOu3ndecKkue 1 XUMUYECKHE CBOMCTBA bubnmoreka [IOK
BO/JIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [Tonsatue 00 bu6nmmoreka [IOK
HHIAKAaTOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pacrBopurens. HacbieHHbie
37 u HiHaCBIIfleHHLII; PacTBOPBI. Muallccmsaﬂ bubmorexa LOK
https://m.edsoo.ru/ff0d5b40
JIOJISL BEIIIECTBA B pacTBOPE
[IpakTuueckas padbora Ne 5 o Teme
38 «IIpuroroBieHue pacTBOPOB C bubnnorexa [JOK
OIpeIeIEHHON MacCOBOM J0JIei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonTponbnas pabota No2 mo teme bubnnoreka [JOK
«Kucaopoxa. Bogopoa. Boxa» https://m.edsoo.ru/ff0d6342
40 Oxcuel: cocTaB, KIacCU(PUKALINS, bubnunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITonyuyeHue U XMMHUYECKHE CBOMCTBA
41 KI/ICJ'Iy(jFHBIX OCHOBHBIX U aM()OTepHBIX bubmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
OKCHUJIOB
42 OcHoBaHus: cOCTaB, KJIacCU(pUKAIIHS, bubmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue n XMMHUYECKHE CBOMCTBA bubmmnoreka HOK
OCHOBaHHIA https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kmaccudukarnms, but6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyyenue u XuMHUYECKHE CBOMCTBA bu6muoreka [JOK

KHCJIOT

https://m.edsoo.ru/ffOdfee2
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Conu (cpeaHue): HOMEHKIATypa,

46 CIIOCOOBI MTOJTYUYEHHS, XUMHUYECKHE bubmaorexa LIOK
. v ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTrueckas padota Ne 6. Permenue
47 SKCIEPUMEHTAIBHBIX 33724 M0 TEME bub6nmoreka [IOK
«OCHOBHBIE KJIaCChl HEOPIaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCTNMHCHHUID)
48 I'enernueckas cBsi3b MEXKy Kilaccamu bubnmoreka [IOK
HEOPraHUYECKUX COETUHEHUI https://m.edso0.ru/00ad9a50
. bubnuoreka [IOK
49 O0001IeHrE U CHCTEMATH3AIMs SHAHUH htts://m.eds00.ru/00adach?
50 | "Oomomemas smsees mzoprmmemaem Buamorera LIOK
. P https://m.edsoo.ru/00ad9ela
COEIUHEHNI
51 | rmeemooran onewemron, Homae BuGamorera LIOK
) https://m.edsoo.ru/00ad9ffa
rpynmnax CXOIHbIX 3JIEMEHTOB
[lepuonnueckuii 3akoH 1 Butmorexa LIOK
52 [lepuonnueckas cucteMa XMMHUYECKUX )
https://m.edsoo.ru/00ada52c
anemenToB . 1. Menaeneera
53 Ileproasl, TpPyMIIBL, O, TIBI bubmnorexa [IOK
PHOZIBL, TPYIIIEL, TIOATPYT https://m.edsoo.ru/00ada52¢c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnnorexa [JOK
saep. V3oromsr https://m.edsoo.ru/00ada342
CtpoeHue 3J1eKTPOHHBIX 060noqe1<v Bu6motexa LIOK
55 aToMOB 3J1eMeHTOB [lepuoanueckoit .
https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. MenaeneeBa
XapakTeprucTuKa XUMHIECKOTO
56 9JIEMEHTA 110 €r0 MOJI0KEHUIO B bu6nunorexa LIOK

ITepuonnueckoii cucreme /1. U.
MeHnaeneeBa

https://m.edsoo.ru/00ada824
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https://m.edsoo.ru/00ad9b7c
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3nauenue [leprnoanyeckoro 3akoHa A
pa3BUTHS HayKu U nipakTuku. /. 1.

bu6nmoreka [IOK

o7 MeHeneeB — y4EHBI, TeIaror u 1 https://m.edsoo.ru/00ada96e
rpa)xIaHuH
58 DJIEKTPOOTPULIATETLHOCT aTOMOB 1 bubmuorexa [JOK
XUMHUYECKHMX 3JICMEHTOB https://m.edsoo.ru/00adaab8
bubnuorexa [IOK
59 HonHast XuMu4ecKas CBSI3b 1 hitps://m.e dsg).ru /00adac34
60 KoBanentHas nossipHas XuMu4ueckas 1 bubnnorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHas1 HENosIpHas XUMUYECKas 1 Bbu6moteka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmmoreka [JOK
62 CreneHb okHCICHHS . https://m.edscﬁ).ru/00adae28
63 OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC 1 bubnnorexa [JOK
peakiuu https://m.eds00.ru/00adb076
bubmuoreka [IOK
64 OKucnauTeny U BOCCTAaHOBUTEIIH 1 https://m.e dSC])JC;).I’u 100adb076
65 KonTtponbHast pabota Ne4 o reme 1 bubmuoreka [IOK
«Ctpoenue aromMa. XUMHUYeCKast CBSI3b» https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O60011eHNE U 1 bubmuoreka [IOK
CHCTEMATH3alAs 3HAHWI https://m.edsoo.ru/00adbh33c
67 PezepBHblit ypok. O60011eHNE U 1 bubmuoteka [IOK
CHCTEMATH3alAs 3HAHWI https://m.edsoo.ru/00ad9ch?2
68 PezepBHblit ypok. O60011eHNE U 1 bubmuoreka [IOK
CHCTEMAaTH3aIus 3HAHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

Ne
n/n

Tema ypoka

Ilepnonnueckuit 3aK0H.
[Tepuonuueckas cucrema
XHUMHYECKUX djeMeHToB /I, U.
Menneneesa

3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XUMHUYECKHX IIEMEHTOB
MEPBBIX TPEX MEPUOIOB
Knaccudukanus u HoMeHKIaTypa
HEOPraHMYECKUX BEIIECTB

Buapl XUMHUECKOW CBA3U U TUIIBI
KPUCTAJUTMYECKUX PEHIETOK

KonTponbnas padora Nel no teme
«IToBTOpEeHue u yriydaeHne 3HaHUH
OCHOBHBIX Pa3ZeiIoB Kypca 8 kiacca»
Krnaccudukanus XuMHuueckux
peaxkuuii o pa3IMYHbIM IPU3HAKAM
[IonsiTHE O CKOPOCTH XMMHYECKOU
peakuuu. [IoHsTHE O TOMOT€HHBIX U
reTepOre€HHBIX PEAKIHAX

ITorsATHE O XUMHYECKOM paBHOBECHUMU.

@akTOpBI, BIUSAIOIMINE HA CKOPOCTh
XUMUYECKON PEAKLIUU U ITOJIOKEHUE
XUMHUYECKOTO PAaBHOBECUS

OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC
peakuuu

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
H3yUYeHHs

DJIeKTPOHHBbIE HU(PPOBLIE
oOpa3oBaTe/ibHbIE

pecypchl

bubnmoreka [IOK
https://m.edsoo.ru/00adb59e

bubnunoreka LIOK
https://m.edso0.ru/00adb6b6

bubnuoreka [IOK
https://m.edsoo.ru/00adb7e2
bubnunoreka LIOK
https://m.edsoo.ru/00adbac6

bubmmoteka IIOK
https://m.edso0.ru/00adbch0

bubnmorexa LIOK
https://m.edsoo.ru/00adbe9a

but6mmoreka [IOK
https://m.edsoo.ru/00adc28c

but6mmorekxa [IOK
https://m.edsoo.ru/00adcade



https://m.edsoo.ru/00adb59e
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Teopust F1EKTPOTUTHUECKON

bubnunoreka LIOK

10 muccouuanyu. CUIbHBIE U C1a0bIe https://m.eds0o.ru/00adcd68
AEKTPOJIUTHI
11 HMonurle ypaBHEHUS PEAKIIUN Bubmaorexa ITOK
yp peari https://m.edsoo.ru/00add448
12| oonosmmtt s oaers apenotasmon Buaworexa LIOK
puﬂ https://m.edsoo.ru/00add5d8
00 JIEKTPOJIUTHICCKON AUCCOIUAIIIH
" i(nylzjzsizz I;:;(())Iécma COJIEl B CBETE BuGmorexa LIOK
pez . https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYCCKOM TUCCOIIUAIIAN
14 Ilonstue o ruapoanse cojei bubmorexa [IOK
AP https://m.edsoo.ru/00add9d4
15 O06001IeHNEe U CUCTEMATU3AIIHS bubnnorexa [{OK
3HAHUN https://m.edsoo.ru/00addd12
16 E}E):;Teijleeczi:niai(ﬁ:ija;me Bubmiorexa HOK
p https://m.edsoo.ru/00addbfa
3a1a9»
17| Onenommcoas mocomata Buanorexa L1OK
p a AT, https://m.edsoo.ru/00addecO
XUMUYECKUE PEeaklui B PaCTBOPAX»
18 | Xoomeoms ceufiorsn o nodmene BuGnorexa IOK
puMep https://m.edso0.ru/00addfe2
XJiopa
o | mamoreron o s Brsmorea 0K
» HOIyHeHue, https://m.eds00.ru/00ade104
MIPUMEHEHUE
[IpakTnueckas pa60T;a Ne 2 mo Teme Butmiorexa [[OK
20 «[lony4yenue cosIHON KUCIIOTHI,

H3y4YECHHUE €€ CBOKCTBY»

https://m.edsoo.ru/00ade348
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Brrancnenus no YpaBHCHUAM

21 XUMUYECKUX PEAKIUi, €CIIM OJUH U3 buGnuorexa LIOK
’ https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
29 OO6m1ast XxapakTepuCcTHKa JIEMEHTOB bubmuorexa [IOK
VIA-rpymmst https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPHI.
Haxoxienue cepsl U €€ coeTMHEHU I bubnmnoreka HOK
23 . .
B Ipupoje. XUMHUYCCKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cephl
24 CepoBomopoJ1, CTpOEHHUE, bubnnorexa [JOK
(busnUecKre 1 XUMHUYCCKHE CBOMCTBA https://m.edsoo.ru/00ade802
Kcubl cepbl. CepHast KUCIIoTa
25 gmnjea(nl; u )S/II\EI/I‘{CCKI/IG CBOI;ICTBa bubmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHNE
XUMUYECKUE peakliny, JIexalire B
OCHOBE IPOMBIIIUIEHHOTO criocoba
26 MOJIyYEHUSI CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHYECKOe 3arpsi3HCHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpesibl COETUHEHUSIMU
cepbl
97 Brruncienue MaccoBoii 0JH BBIX0Oa bubmmoteka IIOK
NPOJIyKTa PeaKIuu https://m.edsoo.ru/00adec8a
OO1as xapakTepuCcTUKa SJIEMEHTOB
VA-rpynbl. A30T, pacpoCTpaHEeHHE bubmmnoreka HOK
28
B TIpUpo/ie, HU3NUCCKHE U https://m.edsoo.ru/00adeea6
XMMHYECKHUE CBOMCTBA
AMMHaK, ero @Hipmecxne u Bubmorexa OK
29 XUMHUYECKHUE CBOMCTBA, MTOJYIECHUE U

IIPUMEHEHHE

https://m.edsoo0.ru/00adf004
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[IpakTrueckas padota Ne 3 o Teme

30 «[TonydyeHne aMmmuaKa, U3yueHue ero bubmorexa [IOK
. ’ https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas Kuciora, e€ Gpu3nIecKkue u bubmuorexa [IOK
XHMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEH
aMMOHHUS B KQ4€CTBE MUHEPAIIbHBIX

32 ynoOpeHuii. XuMHU4YeCcKoe P bubmorexa [IOK

. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KaIoIIel cpebl
COCIMHCHMSIMU a30Ta
®dochop. Okcup dhochopa (V) u
33 (bocg)ol?Haﬂ KI/I(?JI((i))Ta (b(blzrl)an(qellcne u bubmmorexa [IOK

N https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIYICHUE
Hcnons3oBanue pocdaros B

34 Ka4yecTBE MHHEPAIBHBIX YIOOPCHUH. Bu6moteka [JOK
3arpsi3HEHNUE PUPOIHON CPE/IbI https://m.edsoo.ru/00adfc20
dbocharamu
VYriepos, pacnpocTpaHeHHUE B

35 npnpgz[?, g)mnlzlecgl)/le Y XUMHYECKUE bubmorexa LIOK

NN https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxcunsl yriaepona, ux Gpu3nveckue u

36 XHMHYECKHUE CBOMCTBA. bubmmoteka IIOK
DKOJIOTHYECKHE TPOOIICMBI, https://m.edsoo.ru/00adfebe
cBsi3aHHbIe ¢ okcuoM yriepona (1V)

37 VYronbHas KUCI0Ta U €€ COu bubmorexa LHOK

https://m.edsoo.ru/00ae006c
[TpakTrueckas padota Ne 4 o Teme
38 "[TonyueHne yriaekucioro rasa. bu6muoreka [JOK

KadectBennas peakius Ha kapOoHaT-

HOH

https://m.edso0.ru/00ae027e
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HepBOHa‘IaIIBHBIe IIOHATHS 00

39 OpraHUYECKUX BEIIECTBAX KaK O bubmorexa [IOK
https://m.edsoo.ru/00ae054e
COCIMHECHMSX YTJIepo/ia
40 Kpemuuii u ero coenqunenust bubmorexa LHOK
https://m.edsoo.ru/00ae080a
[IpakTrueckas padota Ne 5. Pemenue
a1 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bu6nmoreka [IOK
«Baxxueime HeMeTaIIbI M KX https://m.edso0.ru/00ae0bf2
COEIMHEHUS
KontpoasHas padora Ne3 mo teMe
42 «Baxcieﬁmne ieMeTaJ:]I\jILI U UX bubmorexa [IOK
https://m.edsoo.ru/00ae0e18
COEIMHEHUS
OO6m1ast XxapakTepruCcTHKa XUMHUYECKHUX
9JIEMEHTOB — METAJIJIOB.
Merannuueckas CBSI3b U bubnunoreka LIOK
43
METaJIMYeCKast KPUCTAJUINIECKas https://m.edsoo.ru/00ae103e
pemérka. Pu3n4YecKue CBOMCTBA
METAJIJIOB
XUMUYECKHE CBOMCTBA METAJIJIOB.
44 DNEKTPOXUMHUECKUN Psijt bubmorexa LIOK
. https://m.edsoo.ru/00ae1156
HaMpPsHKEHUH METaJIOB
OO6mme crmocoOb! MOTyYeHUs
MeTaiioB. CruiaBel. BerauciaeHus mo
45 YPaBHEHUSIM XUMUYECKUX PEAKIUN bubmorexa HOK
’ https://m.edso00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COAEPIKUT
puMecu
46 [TonsTHE O KOPPO3UM METAIIIOB bubmmorexa [IOK
https://m.edso00.ru/00ae1278
47 [lenouHbBIE METAIIITBI bubmorexa [IOK

https://m.edsoo.ru/00ael4b2
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OKcuIbl ¥ THAPOKCUIBI HATPUS U

bu6nmoreka [IOK

48 KaJIust https://m.edsoo.ru/00ael14b2
49 [IenoyHo3eMeNbHBIC METATIIBI — bubnuorexa [{OK
KaJIbIMI U MarHUH https://m.edsoo.ru/00ae15e8
50 Baxueiinme coefMHEHNS KaJIbLIU buGnuorexa LIOK
https://m.edsoo.ru/00ae15e8
51 O0o00111eHNE U CHCTEMATH3ALIHS
3HAHUM
52 JK&cTKOoCTh BOJKI U CIIOCOORI €€ bubnunoreka LIOK
yCTpaHEHUs https://m.edso00.ru/00ae1886
IIpakTueckas padora Ne 6 o Teme
53 ")IIZéCTKOCTB Bogm A METOMBI €€ bubmnorexa [IOK
. https://m.edsoo.ru/00aelae8
YCTpaHECHHS
. bubnnorexa [{OK
>4 AJTOMHHHT https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOMCTBA OKCHIA U bubnnorexa [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bubnmorexa LIOK
56 Keneso https://m.edso0.ru/00ae1d86
57 Oxkcubl, THIPOKCUIBI U COJIU Kene3a bu6nmorexa LIOK
(1) u xenesa (1) https://m.edsoo.ru/00ae35e6
58 O06o001IeHNEe U CHCTEMATH3aLIHS
3HAHUH
[IpakTnueckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe bu6nmorexa LIOK
«BaxHeime MeTaIbl M UX https://m.edsoo.ru/00ae3de8
COCAUHCHHMS
Brruncienus mo ypa]iHeHI/I}IM Bu6morexa LIOK
60 XUMHYECKHUX PEaKIIHii, €CIIK OJIUH U3

pCarcHTOB 1aH B M30BITKE WU

https://m.edso0.ru/00ae1750
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COJICPKUT MpUMecH. Beruncienus
MacCOBOH J0JIM BBIXOJIa TIPOyKTa
peakuu

O0001IeHre U cUCTEMaTU3aLUs

61 . 1
3HAHUH
Kontponbnas padota Ne4 o teme
62 «BaxkHe11ne MeTajIbl U UX 1
COEUHEHMS»
63 BemecTBa u Mmatepuaisl B 1 bu6nmoreka LIOK
IMOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XHAMHMUYECKOE 3arpsI3HEHUE 1 Bbu6moteka [JOK
OKpYKaroIiel cpe/ibl https://m.edso0.ru/00ae4270
65 Ponpb xumum B perieHun 1 Bbu6mmoteka [JOK
IKOJIOTMYECKUX podiieM https://m.edsoo.ru/00ae4270
66 PezepBHbiit ypok. O6001eHne u 1 Bbu6motreka [IOK
CHUCTEMATH3AIUS 3HAHWMA https://m.edsoo.ru/00ae0d0a
67 PesepBHblil ypok. O6006111€HNE 1 1 bubmmnoreka HOK
cUCTEMaTU3alUsl 3HAHUI https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O6o011eHNE U 1 bubmuoreka [IOK
cUCTEMaTU3alUsl 3HAHUI https://m.edsoo.ru/00ad9ch?2
OBHIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

S8Kkiacc

Kuura st ytenus mo Heopranudeckont xumuu. K. st yaammxcs. B 2 a Y. 1/Coct. B.A.
Kpuiman. — 3-e usg., nepepad. — M.: IIpocsemienue, 1993.

2. Xwumus. 8 knace: y4ue0. i oomeodpazosar. yupexaenuii / O.C. T'abpuensia. — 2-¢ u31.,
crepeorut. — M.: [lpoda, 2013;
9 kJiacc
1. Kuura ais uteHus 1O Heopranmdeckod xumuu. K. mis yuammxcs. B 2 u Y. 1/Cocr. B.A.
Kpurnman. — 3-e u3z., nepepad. — M.: I[Ipocsenienue, 1993.
2. Xwumwus. 9 knacc: Pabodas terpaap k yaeonuky O.C. ['abpuensnaa «Xumus 9» - M.: [Ipoda, 2014.
3. Xwummus. 9 xacc: yuebnuk / O.C. I'abpuenss. — 2-e u3a., crepeorurn. — M.: Ipoda, 2014.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

8 kiace
1. Hacronphnas kaura ans yaurens. Xumus 8 / O.C. I'abpuensn, A.B. Smykosa. — 2-¢ uzn.,
crepeotuil. - M.: [Ipoda, 20009.
2. Xwumus. 8 knacc: KoHTponbsHble 1 ipoBepouHbie padoThl K yueoHuky O.C. I'aGpuensna «Xumusl.
8» /0.C.I'abpuemnsia — M.: Ipoda, 2009.
3. Xwumus. 8 kiacc: TeTpaab i 1a00paTOPHBIX U PAKTUYECKUX padboT k yueOonuky O.C.

2l

INabpuensna «Xumus 8» - M.: Ipoda, 2009

Xumust. 8 kiacc: yue0. st oomeodpazonart. yupexaenuii / O.C. I'abpuensa. — 2-e uzf.,
crepeotur. — M.: JIpoda, 2013;

Xumust. 8-9 k. Meromuueckoe nocobue / O. C. 'abpuensn, A. B. Kynmosa. — M.: [lpoda, 2013
Xumust (6a30BbI ypoBeHb). Peanuzanus tTpedoBanuii @I'OC ocHOBHOTO 00111€T0 00pa30BaHM:
MeToaudeckoe nocodue st yautens / KaBepuna A. A., [Tuayruna I'.B.; moq pex. I'. B.
[Muuyrunoit. M. : ®T'BHY «UucTutyT cTpateruu pa3sutusi oopazoanust PAO», 2022

7. Cucrema OLEHKH TOCTHXKEHUN INIAaHUPYEMBIX MIPEIMETHBIX PE3YJITATOB OCBOECHHS y4eOHOTO
npenMeTa « XuMus : Mmeroandeckue pexkomernamyn / [A.A. Kasepuna, M. I'. CHactuna]. — M. :
OI'BHY «MHCTUTYT cTpaTeruu pa3BUTHs 00pa3oBaHus», 2023.

9 kJiace
1. Uzyuaem xumuio B 9 knacce: auaakrudyeckoe nocoodue k yueouuky O.C. I'abpuensina «Xumus 9»

w

JUTSL yJaIquxcst ¥ yuuTeneil o0eoopa3oBaTelbHBIX YUeOHBIX 3aBeIeHu — 2-¢ u3fl., -M.: [lpoda,
2009.

Xumus. 9 knmace: KontponbHble u mpoBepodHbie padoTh! K yaeoHnky O.C. ['abpuensna «Xumusl.
9» /0.C.I'abpuensa — M.: [Ipoda, 2009.

Xumust. 9 knace: Pabouas rerpans k yueonuky O.C. [Nabpuensana «Xumust 9» - M.: [ipoda, 2010.
Xumust. 9 knace: yueonuk / O.C. 'abpuensia. — 2-e u3., crepeoruit. — M.: [lpoda, 2014.



5. Xwumus (0a30Bblil ypoBeHb). Peanuzarnust TpedoBanuit ®I'OC ocHOBHOrO 00Iero 00pa3oBaHus:
MeToaudeckoe mocoome mis yuumrenas / Kaeepuna A. A., Ilmuyruna I'.B.; mox pea. I'. B.
[Muayrunoit. M. : ®TBHY «MHCTUTYT cTpaTeruun pa3zsutus oopazoBanus PAOy, 2022

6. Cucrema OLEHKH IOCTHXKCHHUH IIAHUPYEMBIX MPEAMETHBIX PE3YJIbTATOB OCBOSHHS y4eOHOTrO
peaMeTa «XAMHs» : MeTonudeckne pekoMmeHmaruu / [A.A. Kasepuna, M. I'. Cractuna]. — M. :
OI'BHY «MHCTUTYT cTpaTeruu pa3BUTHS 00pa3oBaHus», 2023.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

bub6muoreka IIOK https://m.edsoo.ru/7f41837c

https://www.yaklass.ru/p/himija/8-klass

bu6muoreka IIOK https://m.edsoo.ru/7f41a636

https://www.yaklass.ru/p/himija/9-klass
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