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HOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1O XUMHUM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, MPEICTaBICHHbIX
B ®I'OC OO0, a Takke Ha OCHOBE (eAepanbHOl pabouei MporpaMMbl BOCITUTaAHUS
U C Yy4YETOM KOHUEHIMM TMPENnoJaBaHusi ydyeOHOro mpeamera «XUMUSD» B
oOpa3oBaTenbHBIX opranu3anusix Poccuiickoit denepamnum.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOILIeH cTpaTeruu
oOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CpPEACTBAMHU Yy4eOHOTro
npeamerTa, yCTaHaBJIMBAET 00s13aTeNIbHOE peIMETHOE coJiep>KaHue,
IpeayCMaTpUBAET pACIpEACICHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MpPOrpaMMbl MO XHWMHUH, OINpPEIETseT KOJUYECTBEHHBIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEAbHOCTh W3YYEHHUS] XHMHM C YYETOM  MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarouuxcsi, OMNpPEAeNSseT BO3MOXHOCTA TMpeaMera s
peanu3aiuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelbHOMN
porpamMMbl Ha YPOBHE OCHOBHOI'O O0IIero oOpa3oBaHMs, a TakkKe TPeOOBaHUM K
pe3ynbpTaTamM 00y4YeHUsI XUMUU Ha YPOBHE 1IeJIeH U3YUYEHUs MPEeMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEIbHOM JEATEIbHOCTH OOYyYaromerocs IO OCBOCHHIO
y4e0HOTO co/IepKaHusl.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOy4Jaromnierocs, ero MnpeACcTaBiICHUl O MaTepUaIbHOM EIMHCTBE MHUpPA, BAKHYIO
poJib UrpatoT (QopMUpyeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUU U 00 DSBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJieM yCTOMYMBOTO PAa3BUTHSI UEJIOBEUECTBA — CBHIPhEBOM, SHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOXPAHEHHUSI.

N3yuyeHne xumuu:

CIIOCOOCTBYET  pealM3aludyd  BO3MOXXHOCTEH  JJIi  CaMOpa3BUTUS U
dbopMupOBaHUs KYyJIbTYPhI JIMYHOCTH, €€ 0011Iel U (PyHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ B ()OPMUPOBAHHE MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEM
OOy4JarommMxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOM  JIeSITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIBCKUX YMEHUN, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKOM HAYyYHOTO MBIIUICHUS, 3aKIaJbIBA€T OCHOBBI
LETTOCTHOTO B3IJIsIa HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOUXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSAM, K PUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTHUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

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

CrpykTypa coaepKaHus MpOrpaMMbl MO XMMHH C(OPMHUpPOBAHA HAa OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
IOHATUH O XUMUYECKOM IEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUI O XUMHUYECKON
peakuun. OO€ 53THU CHUCTEMBI CTPYKTYpPHO OpPraHHU30BaHbl 1O MPUHIHUILY
MOCJIEIOBATEIBHOTO PAa3BUTHUS 3HAHUN HA OCHOBE TEOPETUUECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoamyeckoro 3akona /. 1. MenzaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHUA O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— TpelncTaBleHUd 00 BJIEKTPOJUTUYECKON OHUCCOUMAlMU BELIECTB B
pacTBoOpax.

Teopernueckne 3HaHUS PpPacCMATPUBAKOTCS HA OCHOBE HMIIMPUYECKH
MOJyYEHHBIX U OCMBICIEHHBIX ()aKTOB, Pa3BUBAIOTCS MIOCIEAOBATEIBHO OT OJIHOTO
YPOBHS K IPYTrOMY, BBITIOJIHSS (PYHKIIMU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHUS U BO3MOKHOCTEH MPaKTUYECKOTO MPUMEHEHHUS U MOJTYyYEHUS U3y4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CUCTEeMHOM MPUPO/Ibl, IEHHOCTHOTO OTHOIIEHHSI K HAYYHOMY 3HAHUIO U METOJIaM
NMO3HaHUA B Hayke. M3yueHue XUMUU MPOMCXOAMUT C MPUBJICUEHUEM 3HAHUU U3
paHee M3YyYCHHBIX Y4eOHBIX mpeameToB: «Okpyxaromuii mupy», «buomorus. 5—7
KJIaCCh» U «Pu3uka. 7 Kiacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTW COBPEMEHHOTO0 €CTECTBO3HAHMS, MPAKTHUYECKOU
JEATEeIIbHOCTH Y€JIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPhI. 3a/1aua
y4eOHOTro MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMbl XUMUYECKUX 3HAHUNA —
BaOKHEUITUX (PaKTOB, MOHITHIA, 3aKOHOB M TEOPETHUECKUX MOJIOKECHUM, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapaKTepa, s3blka HAayKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TO3HAHUS MPU MU3YYCHHUH BEIICCTB U XMMHUYECKUX PEaKIui, B
dbopMHpPOBAHNUY U PA3BUTUU MMO3HABATEIHHBIX YMEHUN U X IPUMEHEHUH B y9€OHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENLCKOM ACSITENbHOCTH, OCBOCHUHU MPaBHII
0e30macHOro 0OpallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3Ha4YCHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (opmMupoBaHHEe WHTECIUICKTYaIbHO pa3BUTOM JIMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATUIO PEUICHUH,
CIIOCOOHOM aIalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI Ha  CHCTEMaTHYECKOE MPUOOIIECHHE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMI0O U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUYatOITUMUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJTFOUECBBIX KOMITCTCHIINN), UMEIOMNX YHHBEPCAIBHOE 3HAYCHHE IS
Pa3TUYHBIX BUOB JICITCIHHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW ©  €CTECTBEHHO-HAYYHOU
IrPaMOTHOCTH, B TOM 4YHCJIE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKPYXKAIOIIEr0 MHpA, WCIOJB3YysS 3HAHUS W OMbBIT, MOJYyYCHHBIC MPH H3YUYCHHUH
XUMUH, IPUMEHSITh UX TPU PEIICHUH TTPOOJIEM B IIOBCETHEBHON )KU3HU U TPYIOBOM
NEeSATEeTbHOCTH;

— ¢opMmupoBaHHEe y OOydYalOIIMXCA TYMAaHUCTHYECKUX OTHOIICHUIA,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM MJi BBIPAOOTKH IKOJIOTHYECKHU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYKAIOIIEH TPUPOTHOMN CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCIIUTAHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOGUIIS M HAMPABICHHOCTH JadbHEHIIIETO
oOy4eHus.

Oo111ee Yncito YacoB, OTBEACHHBIX IS M3YYCHHS XUMUU Ha YPOBHE OCHOBHOTO
obmero oOpa3oBanus, coctaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COAEPXKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHauyajbHbIE XMUMHYECKHE TOHATHSA

[Ipeamer xumun. Poslb XMMUU B KU3HU 4YeJIOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DuU3MYECKHE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BeniecTB. [loHsATHE O MeTOAax MO3HaHMS B XUMHUHU. UMCTbIE BEIIECTBA M CMECH.
CriocoObI pa3aeieHust CMECEi.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE »diaeMeHThl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUCHUE.

Xumuueckas popmyna. BaneHTHOCTh aTOMOB XUMHUUYECKHUX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BemecTB. OTHOCUTENbHAS aToMHast Macca. OTHOCUTENbHAs
MOJIEKyJIsIpHasi Macca. MaccoBasi 10JI1 XUMHYECKOTO AJIEMEHTA B COSAMHEHUU.

KonnuecTtBo BemectBa. Mosb. MonsipHas Mmacca. B3auMocBsi3b KoJu4ecTBa,
Macchl M 4YHClIa CTPYKTYPHBIX €IuHMI] BeuiecTBa. Pacué€rel mo Qopmyrnam
XUMHYECKHUX COCTUHECHHIA.

duznveckre U XUMUYECKUE SBICHHUA. XUMHUYECKasl peakius U e€ MpU3HAKH.
3aKOH COXpaHEHHs MacChl BEIIECTB. XMMHUYECKHe ypaBHeHHA. Kiaccudukarms
XUMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumeHm:

3HaKOMCTBO C XMMHUYECKOW IMOCYIOMW, MpaBWIaMHu paboOThl B JabopaTtopuu u
npuémMamMu 0OpalleHus: ¢ JIabopaTOpHBIM O00OPYAOBAHUEM, U3YUEHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
¢uznyeckux (IUIaBI€HUWE BOCKAa, TasHUE JIbJla, pAacTUpaHUE caxapa B CTYIIKE,
KUTIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKAJIHUBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) sSIBICHHUM, HaOII0IeHIE U
ONKCaHWE TPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakuui (pas3iokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3iokeHHe T'MIpPOKCcHIa
memu (1) mpu HarpeBanuu, B3aumoieicTBHE Kene3a ¢ pactBopom cosu meau (I1),
U3y4YeHUE CIOCOOOB PA3JEJICHHUs] CMECEH: C MOMOILBI0 MAarHuTa, (UIbTPOBAHUE,
BBIMIApMBaHUE, TUCTUILIALMSA, XpoMaTtorpadus, IPOBEACHHE OYUCTKH MOBAPCHHOMN
CONMM, HAONIOJACHWE W  OMNHCAHWE  PEe3yJbTaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPaHEHUS MacChl, CO3/aHHE MOJEJeH MOJeKy
(IIapoCTEepKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHNYeCKUX BellecTB

Bozmyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — smeMeHT U mpocToe
BeecTBo. Haxoxxaenuwe kuciaopoga B mOpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakumu TopeHus). Oxcunpl. [lpumenenue xkuciopoma. CrocoOsl
NOJy4YeHHUsI KHUCJIOopoJa B JIabopaTOpuu M MpOMBIINUIEHHOCTH. KpyroBopor
Kucnoposa B mpupojie. O30H — alIoTpoIHas MOIU(UKAIIUS KHCIOPO/Ia.



TennoBoit 3h(deKT XUMHUECKONW peaklnd, TEPMOXUMHUYECKHE ypaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arps3HEHue
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHrne 030HOBOTO CIOS.

Bonopon — sneMeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B NpUpoze,
bu3nUecKue 1 XuMUYECKHUE CBOMCTBA, IPUMEHEHHUE, CIOCOOBI MoyueHus. KucmoTsl
Y COJIH.

Momnsipabiii 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10711 BellecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbl. OCHOBAHUS.
Pose pacTBOpOB B MpUpOZI€ M B KU3HU 4YeIOoBEKa. KpyroBopoTr BoAbI B MPUPOJIE.
3arpsi3HEeHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHJIOB:  cosieoOpa3yromiye  (OCHOBHBIC,  KHCJIOTHBIE, aM{(pOTEepHbIE) U
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

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

Kucnotsl. Knaccudukanus kucnor. Homenkinarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWMCTBAa KHUCIOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[Tonydyenue KUCIOT.

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

['eHeTnyeckas CBSI3b MEXKIY KIACCAMU HEOPTraHUYECKUX COCIUHEHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YUYCHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJICHMCTBUS BEIIECTB C KUCIOPOAOM W YCIOBUS BO3HUKHOBEHUS W
MpeKpaileHus ropenus (rmosxkapa), 03HaKOMJICHHE C 00pa31aMy OKCHJIOB M OTICAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHWE, pacClO3HaBaHHE M U3YYCHHUE CBOWMCTB
BOJIOpoJia (ropeHue), B3aumo/ierictsue Bogopoaa ¢ okcuaom meau (II) (Bo3moxxkHo
UCITOJIb30BAaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00Pa3II0B BEIICCTB KOJIMYESCTBOM
1 Monb, uccienoBaHHEe OCOOEHHOCTEH pacTBOPEHMsI BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C ONMPEIAEIEHHOW MACCOBOM IOJIEU
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACIHCTBHE BOJIbI C MeETaUlaMH (HAaTpUeM U
KaJIbllu€M) (BO3MOKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAaHUYECKUX BEIIECTB PA3IMIHBIX KJIACCOB, HAOIOEHNE N3MECHECHHUSI
OKpACK{ MHJIMKATOPOB B PACTBOPAX KUCIOT U IIEJI0YEH, N3yUEHUE B3aUMOICHCTBUS



okcuna meau (II) ¢ pacTBOpoM cepHOM KUCIOTHI, KHUCJIOT C METajlaMu, peakiui
HEUTpANIU3alMU, TOJYYEeHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTaJula APYTUM U3 PaCTBOPA COJIU, PEUICHUE KCIIEPUMEHTAIBHBIX 337a4 [0 TEME
«BaxHeiine K1acchl HEOPraHUYECKUX COCTUHEHUIN.

IHepuoauueckud 3axkoH u Ilepuoguyeckast cucreMa XUMHYECKHUX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe 0
rpynmnax CXOJHBIX DJJIEMEHTOB (IEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3zyloT aM(pOTEPHBIE OKCHUIbI
U TUAPOKCUJIBI.

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiuuHHonepuoanas popmsl [lepuonnyueckoi
cucreMbl xumuueckux sneMeHToB JI. WM. Menaeneesa. Ilepuoasl u rpynmsl.
DU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIBI JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnel. DnekTtponsl. CTpoeHue
ANEKTPOHHBIX  000JIOUEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl [[. WM. MenneneeBa. XapakTepuCTUKa XUMHUYECKOIO
AJIEMEHTA I10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUS paJuyca aTOMOB XHWMHYECKUX DIIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [lepuognueckoro 3akoHa u [lepruoauyueckoil CUCTEMbl XUMHUECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
IpaKIaHUH.

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

Crenenbp  okucieHus.  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iporniecchbl OKMCIEHNs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3ydeHue oO0pa3loB BEUIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakinu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmnoie ceasu

Peanuzanus MeXnpeaIMETHBIX CBA3€d MPU HM3YYEHHM XUMHUH B 8 Kiacce
OCYIIECTBJISIETCSL 4Yepe3 HCIOJIb30BAaHUE KaK OOIMUX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHATHH, SBISIONIUXCS CUCTEMHBIMU ISl OTIEIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmume ecTeCTBEeHHO-HAYYHBIE TTOHSATHSA: HAyYHBIH (aKT, TUTIOTE3a, TEOPHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, MePUOIUNIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

du3nka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O0BEM,
arperaTHOe€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3NUECKHE BEIWYWHBI, CIUHUIIBI
U3MEPEHUs, KOCMOC, IUIaHEThI, 3BE3/1b1, COJHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MOPO/IbI, TOJIE3HbIE
MCKOMNAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepuognuecknii 3akoH. Ilepuoanueckasi cucteMa XUMHUYECKHUX 3JIeMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBUU C TMOJIOKEHUEM »dJeMeHTOB B llepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BBl XUMUYECKOW CBSI3U. THUIBI KPUCTAINIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAUIMUECKOW PEIIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxkaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIaccaM HEOPraHU4YEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEUIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3auyHbIM MMPU3HAKaM (110 YUCTy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeraoBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKUCIICHHS XUMHYECKUX DJIEMEHTOB, MO OOPaTUMOCTH, MO
YYaCTHUIO KaTajau3aropa). DK30- U DHIAOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECKUE
YpaBHEHMUS.

[ToHsiTue 0 ckopocTH xumuyeckoil peakuuu. llonsTre 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsTHEe 0 TOMOT€HHBIX M TeTepPOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsatne o xumuyeckoM paBHoBecuu. DaKTOPBHI,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLMM,  DJIEKTPOHHBIN  OanaHc
OKHUCJIUTEIIBHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBiieHME  ypaBHEHHI

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMi ¢  HCIOJIb30BAaHMEM  MeETOJa
AIEKTPOHHOTO OajaHca.



Teopus 3MEKTPOIUTHYECKON JUCCOUALUU. DIEKTPOIUTHI U HEAJIEKTPOIUTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH cBsi3U. CTeneHp auccounanni. CHUIIbHBIE U CIIa0bIE 3JIEKTPOJIHTHI.

Peakiiuun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIUH HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALIUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHATHE O THApPONIM3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOKHBIX BELIECTB
(Xopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICUCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
pPacTBOPOB BELIECTB, ITPOIECCa JUCCOLMALIMHN KHCIIOT, IIEJI0YEN U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, WIUTIOCTPUPYIOIIMX
NPU3HAKK TMPOTEKAHHMS] peaKkuil HMOHHOro oOmeHa (oOpa3oBaHHME OcCaJKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJbI), OIBITOB, WJUIFOCTPUPYIOUIUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAaKINil (FOpEHUE, pPEeaKIUu pa3lIoKEeHUS,
COCUHEHMsI), paclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAUECTBEHHBIX PEaKIMil Ha MOHBI, PELIEHUE SKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemertanibl u MX coeiMHEeHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUecKrue CBOICTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA Ha MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEeMETaJlaMH, Lenoyamu). Xsopoonopod. ConsHas KHUCIOTa,
XMMHUYECKME CBOMCTBA, IOJIy4YeHUE, TMpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YesioBeKa. BaskHelume XJ10puabl U UX HAX0XKICHUE B
IPUPOJE.

Oo6mas xapaktepuctuka snemMeHToB VIA-rpynmbei. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOIOPO, CTpOCHUE, (PU3HUYECKHE U
XUMUYECKHEe cBOMCTBA. OKCHIIBI CEpbl KaK MPEICTaBUTENN KHUCIOTHBIX OKCHIOB.
Cepnas kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIME KaK MPeACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKIMH, JISKAIIUe B OCHOBE
MPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucaoThl. [IpumeHenue cepHoit
kucaoTbl. COJMM CepHOM KHUCIOTHI, KayeCTBEHHAsl peaklus Ha Cyiab(paT-HuOH.
Haxoxnenue cepbpl M €€ COCNUMHEHUUW B TpUpPOJie. XUMHYECKOE 3arpsi3HCHUE
OKpYXalolEel Cpenbl COECOUHEHUSIMHU cepbl (KHUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPpeI0TBPAIEHHUS.



OOmast xapakTepucTuka 3aeMeHTOB VA-rpynmnbel. OcoOOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIIEHUA. A30T, paclpOCTPaHEHHE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux (U3MYECKUE U XUMUYECKUE CBOMCTBA, MpUuMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MOoidydyeHHe, (QU3NUECKUe U XUMUYECKUE
cBOiicTBa (00OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CrHenu(puIecKue).
Hcnonb3oBaHne HUTPATOB U COJIEH aMMOHHUS B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
monupukammu pocdopa, Guzndyeckue u xumuueckue cporctra. Okcun docdopa
(V) u dochopnas kucnora, puznueckue U XUMHUYECKHE CBOMCTBA, MOJIyYEHUE.
Hcnonb3oBanue (hochaTroB B KaueCTBE MUHEPATBHBIX YI00PEHHUIA.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIEHUS. Y TIIEpO/, ATTIOTPOIHbIE MOIU(DUKALUY,
pacnpocTpaHeHue B MPUPOAE, PU3NYECKHE U XUMUYECKHUE CBOMCTBA. AJCOpOLUS.
Kpyrosopor yrimepona B mnpupoxae. Okcuabl yriepojna, UX (U3HYECKUE U
XUMUYECKHE CBOMCTBA, JEHCTBUE HA JKHUBBIC OpPraHuW3Mbl, MOJyYCHHUE U
npUMEHEHUe. DKOJIOTHYeCKrue MpoOieMbl, CBsI3aHHbIE ¢ OKcUaoM yriepona (I1V),
TUIIOTE3a TJI00ATBHOTO MOTEIUICHUS KJIMMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KHCIIOTa U €€ CONM, UX (PU3NYEeCKHe U XMMHUYECKHE CBOMCTBA, MOJYyYECHHUE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHbl. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIIIEHHOCTH U CEIbCKOM XO35MCTBE.

[lepBoHaUaNIbHBIE TTOHATHSL 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJAYKTHl WX TmepepaboTku (O€H3WH), UX POJIb B OBITY M MPOMBIIIICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poJiMi B JKM3HM UeJoBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COETMHEHU.

KpemHnmii, ero ¢usnyeckue W XHUMHUYCCKHE CBOMCTBA, IIOJIYYCHHE W
npuMmeHenue. CoequHeHUs KpeMHus B pupoje. O61ume npeacTaBieHus 00 OKCH e
kpemuus (IV) u kpemaueBoit kucinore. CUITUKATHI, UX UCIOJIb30BaHUE B OBITY, B
MPOMBIIIUIEHHOCTU. BaxkHelre cTpouTeNnbHble MaTepualbl: KepaMHKa, CTEKIIO,
IEeMEeHT, OeToH, kene300eToH. I[Ipobsembl 0€30mMacHOrO  MCHOJIL30BaHUS
CTPOUTEIHHBIX MAaTEPHAIIOB B MIOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHUE 00pa3IOB HEOPTAaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
MIPOBEICHUE KAYECTBECHHBIX PEAKIIUH Ha XJIOPUJI-UOHBI U HAOJIOJACHHUE MPU3HAKOB



X TPOTEKAHMS, OMBITHI, OTpaKaIMe (PU3NIEeCKue M XUMHYECKHE CBONCTBA
TraJOr€HOB M WX COEJWHEHHH (BO3MOXKHO HCIIOJB30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHUE TIpoliecca O0YTIIMBaHUs caxapa Mo IeUCTBUEM KOHIEHTPUPOBAHHOMN
CEpHOM KHCJIOThI, U3YyYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peakliy Ha Cyib(haT-uOH U HAOII0eHIE TpU3HaKa e
MpPOTEKaHMs, O3HAKOMJIEHHE ¢ (DU3UYECKUMU CBOWCTBaMH a30Ta, docdopa U HX
COEJIMHEHU (BO3MOKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
u ¢dochopHbIX yaoOpeHui, mojydeHue, coorpanue, pacro3HaBaHUE U U3YYCHUE
CBOMCTB aMMHakKa, MPOBEACHUE KAYECTBEHHBIX PEAKIUA HA HOH aMMOHHUS U
dbochar-uoH W U3ydEeHHE TIPU3HAKOB UX MPOTEKAHMs, B3aUMOJICUCTBUE
KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MENbI0 (BO3MOXHO HCIIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), HM3YYCHUE MOJEIEH KPUCTAUIMYECKUX PEIIETOK anmasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C MPOLECCOM aJICOPOIIMU PaCcTBOPEHHBIX
BEILIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOTA3a, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE M U3YUYEHUE CBOMCTB YIJIEKMCIIOrO Ta3a, MPOBEACHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYCHHUE NMPU3HAKOB HX
MPOTEKAHMS, O3HAKOMJIEHME C TMPOAYKIMEH CHJIMKATHOW MPOMBIIIJIEHHOCTH,
pelIeHrne SKCIEePUMEHTAIBHBIX 3a7ad Mo Teme «BakHelline HeMeTallibl U X
COETUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux nosioxkeHuss B llepuommueckor cucreme xumuyeckux diaemeHTtoB . U.
MenaeneeBa u crpoeHusi atoMoB. CTpoeHue MeTajuioB. MeTtammyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJIEKTPOXUMUYECKHH  PAl
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
CrocoObl TIONy4eHus: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CHOCOOBI 3aIUTHI X 0T KOppo3uu. CriiaBsl (CTallb, UyTYH, JIOPATIOMUHUM, OpOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIIILICHHOCTH.

[[{enounble MeTambl: nonoxkeHue B [leproanueckoil cuCTEME XUMUYECKUX
anemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJECHUE B IPUPOJE.
du3nyecKue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpusi U Kanus). OKCUJbI U
TUAPOKCUILI HaTpusi W Kauus. [IpuMeHeHHe IIeIOYHBIX METAUIOB U HX
COEJIMHEHUH.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUd W KaJbLUHM: TIOJOXKEHUE B
[Tepnoanueckoit cucreMe xumudeckux 3jiemeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJE€HUE B TIpupojie. PU3NUeCKue U XUMUYECKHE CBOMCTBA MarHus u



Kayiblusl. Baxkueiire coequHeHns KabIus (OKCU, TUAPOKCU/T, COIH). KECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUNA: TIoyioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MengeneeBa, CTpOEHHE atoMa, HaXOXICHUE B Ipupojsie. Pu3nueckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHUIA U THAPOKCUIA
ATIOMUHHSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MeHneneeBa, CTpOECHHE aToMa, HaXOXAeHuWe B mnpupoae. dusznueckue u
XUMHUYECKUE CBOMCTBA *kene3a. OKcubl, TuApoKcu bl U comu xkenesa (II) u xenesa
(IIT), mx cocraB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UUYECKUMU
CBOMCTBAMHU, H3yUYCHHE  PE3yJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB XECTKOM BOJIBI, ITPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  HCMOJIb30BAHME  BUJIEOMATEPUATIOB), TPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIIUii HAa MOHBI: MAarHusl, KaJbIIHs, aTIOMUHUS, ITUHKA, sxerne3a (1)
u xenesa (III), menu (II), HabGmroeHWE W OMHMCaHWE IPOIIECCOB OKpaITMBAHUS
MJJaMEHH MWOHAMU HaTpusi, KaJlus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPUAIIOB), UCClieJ0BaHuE aM(OTEPHBIX CBOMCTB FUAPOKCU A ATTFOMUHHUS U
TUAPOKCHAA LIMHKA, PELICHUE SKCIIEPUMEHTAIBHBIX 3aj1a4d 1o Teme «BaxHeunmme
METaJUIBl U KX COCTUHEHHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XM3HM YeloBeKa. besomacHoe
WCIIOJIb30BaHUE BEILIECTB U XMMHUUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arps3HEHHE OKpYyKarolleh cpenbl (MpeaesibHas IOomycThUMast
KOHIIEHTpalus BemlecTs, nainee — [1/1K). Ponb xuMuu B pemieHun dK0JIOrHYECKUX
npooem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpasloB MaTepuajioB (CTEKJIO, CIUIAaBBl METAJUIOB, MOJIMMEPHBIE
MaTepualbl).

Mexcnpeomemmnoie ceasu

Peanuzanus MeXnpeaMETHBIX CBA3€d MPU M3YYEHHM XUMHUH B 9 Kiacce
OCYIIECTBJISIETCSL 4Yepe3 HCIOJIb30BAaHUE KaK OOIMUX €CTECTBEHHO-HAYYHBIX
MOHATUM, TAK Y MOHATHUM, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmue ecTeCTBEHHO-HAYUYHBIE MOHSTHS: HAY4YHBIM (DAKT, THUIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIaCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIEb, SBICHUE, MaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusnka: MaTepus, aTOM, JICKTPOH, POTOH, HEHTPOH, HOH, HYKJIH/I, H30TOIIHI,
PaIMOaKTUBHOCT, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJIYIPOBOJHUKH, — JTUAJICKTPUKUA, (POTORIEMEHT, BEIMIECTBO, TENO, OO0BEM,
arperaTHOE COCTOSTHUE BEIECTBA, T'a3, PaCTBOP, PAaCTBOPHUMOCTb, KPHCTAJITMYECKas
peméTKa, CIuIaBbl, (PU3MYCCKHE BCIIMYUHBI, €AUHHUIIBI M3MEPCHHS, KOCMHUYECKOE
IIPOCTPAHCTBO, IUIaHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢dortocunTe3, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yIOOPECHHS, MUKPO3JIEMEHTRI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIICCTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaTbl, TOPHBIC TTOPO/IbI, MTOJIC3HBIC
HCKOTaeMbIe, TOTUIMBO, BOJIHBIE PECYPCHI.



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

JINYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHUs JOCTUTAlOTCSI B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4eOHOH H
BOCHUTATEILHON JEATEIBHOCTH B COOTBETCTBUU C TPAJIUIIMOHHBIMU POCCUMCKUMHU
COIIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, TPUHATHIMU B
oOIIeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIHOCOOCTBYIOT Ipolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AIMK 00YUYaIOIIUXCS.

JIn4HOCTHBIE ~ pe3yJIbTaThl  OTPaXalOT  TOTOBHOCTh  OOYyYarOIIUXCS
PYKOBOJICTBOBATbCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAllMA U
pacIIMpEHUE OIBITA ICSITETbHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LIEHHOCTHOI'0 OTHOLLIECHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
M HAy4yHOMY HACJEIUI0, TOHMMAaHUS 3HAYCHUS XUMHUUYECKOM HAayKu B KU3HU
COBPEMEHHOI'0 OOIIEeCTBA, CIOCOOHOCTH BJIAAETh JOCTOBEpHOU HH(OpMainueit o
MEPEIOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpasKAaHCKOT0 BOCITUTAHMS:

MPEJCTABJICHUSI O COUMAIBHBIX HOPMAax M TMPABMIAX MEXKINYHOCTHBIX
OTHOIIICHUHN B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, Y4eOHOMCCIIE0BATEIbCKOM, TBOPUYECKOM U IPYTUX BUAX IS TEIIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHON JESTEIBHOCTH TPU BBIMOTHEHUU
y4eOHBIX, IMO3HABATEIBHBIX 3a7a4, BBIMOJIHEHUH XUMHUYECKHX DKCIEPUMEHTOB,
CO3/IJaHUU YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aAUMOIIOHUMAHUIO ¥ B3aUMOITOMOIIT!
B MPOILIECCE ATON y4eOHOM JesATebHOCTU, TOTOBHOCTU OLICHUBATh CBOE MOBEJCHUE
U TOCTYIKM CBOMX TOBApHILEH C MO3UIMHM HPABCTBEHHBIX U MPABOBBIX HOPM C
YYETOM OCO3HAHMUS MTOCIEACTBUN IOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHHUSI O BEIIECTBE M XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU W COCTABJISIONIUE
OCHOBY 11 TIOHUMAHUsSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSI MPUPOJIbI, B3aUMOCBS3SIX 4YEJIOBEKa C
MIPUPOJTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUM IO
XUMUHU, HEOOXOIUMBIE i OOBSICHEHUS HAOJIOMAeMbIX TPOIECCOB U SIBIICHUH,
MO3HABATENIbHON, WH()DOPMAIMOHHOW M YHUTATEIBCKOW KYJIbTYpPhl, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHOM paloThl C Yy4YeOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATypoO, IOOCTYNHBIMH TEXHHUYECKHMMH CpPEIACTBAMH HMH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOY4YeHHUI0 W TMO3HaHWIO, JI0003HATEIBHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3]I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXXEHUE K TPYAY U pe3ysbTaTaM TPYI0BOM I€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUsT  NPEIMETHBIX 3HAaHUM 1O  XWMHHM, OCO3HAHHBIA  BBIOOP
WHIUBUYAJIbHOM TPAEKTOPUU MPOAOHKEHHUS 00pa30BaHus ¢ YYETOM JIMUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTMYECKH 11eJIeCO00pa3HOe OTHOLICHHE K IPUPOJIE KaK HCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMUS, INOHMMAaHHUE ILIEHHOCTH 3J0pOBOTO M
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3MYECKOMY M TICUXUYECKOMY 3J0POBbIO, OCO3HAHME LIEHHOCTH COOJIIOACHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  DKOJIOTUYECKOW  KyJNbTYphl, OCO3HaHUS TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCA UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATDI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
(dbopMUpOBaHK MUPOBO33pEHUS OOIICHAYUHbIE TOHATHS (3aKOH, TE€OPHsl, IPUHLIMII,
rurnoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYyroe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTax M IMO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, U YHUBEpCAJIbHbIC ydeOHbIE NeUCTBUS (ITI03HABATEIHHbIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHHUIO Y4EOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKW, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSIMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBS3M MEXIY OOBEKTaMH HW3Y4YEHUS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICIBHBIX MPEJCTABICHUIN BBISBISATh U XapaKTEPU30BATh CYIICCTBEHHBIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HMHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3BI TTO TTPOBEPKE
MPAaBUIILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHWE Ha0JIoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHOOPMALIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATH Pa3InYHble METOJBI U 3alpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JJIsSi BBITTOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPON aKTUBHOTO UCIIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh W aHAJIM3UpOBaTh B IIpoliecce Yy4yeOHOW U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMsI 33]1aBaTh BOIPOCHI (B XO€ Juajiora 1 (WIK) TUCKYCCUH) IO CYLIECTBY
oOcyxnaeMoi TeMmbl, (OPMyIUpPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JEJaTh IPE3CHTALNIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JAESATENIBHOCTH  IpPU  PELICHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC NCHCTBHSA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITENIbHO COCTAaBJSATh WM KOPPEKTHUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NeHCcTBUM, crnenupudecKkue I TpeAMETHOW o0macth  «XUMHS», BUIBI
JNEATeIbHOCTH 1O  TMOJYyYEHHI0O HOBOIO 3HAHWS, €ro  HWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

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

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX TMOHSTHI: aToM, MOJIEKyIa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JI€MEHTa B COCIMHEHUHU, MOJISIPHBIA 00BEM,
OKCHUJI, KHUCJIOTAa, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU 2h(EKT peakiumu,
SAJIpO aToMa, JIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAs] KOBAJICHTHAsI CBSI3b, MOHHAs
CBSI3b, HWOH, KAaTHOH, AaHWOH, pacTBOpP, MaccoBas JOJs BeIEeCTBa
(poreHTHAsE KOHILIEHTpAIsi) B PacCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

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

e ONpENENsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIca Ilepunomnueckoro 3akonHa JI. WM. Mengeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHA ABOTaJpo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepuomnueckass cucTteMa XuMHYeckux diemeHToB [, H.
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



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

KJIACCU(PUIIMPOBATh XMMHUUYECKUE SJIEMEHTBHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

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

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIUUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO 1 MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHUYECKOTO 3JIeMEHTa MO (opMmysie COEAUHEHMUS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPAaBHEHUIO
XAMHUYECKOMN pEaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAITN MBICIIUTECILHOMN EATeTLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccu(ukaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUs] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
NMO3HaHUs — HaAOMIOJeHNE, M3MEpPEeHHe, MOICIMPOBAHUE, SKCIICPUMEHT
(peanbHBIN U MBICICHHBIN);

CJIEIOBATH MPaBUJIaM MMOJIb30BAHUS XUMHUECKOU MOCYA0M 1 JIa00OPaTOPHBIM
o0opyZOoBaHUEM, a TaKXe TmpaBuWiaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHYECKHUX OTIBITOB IO MOTyYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Bomopoia M KHUCIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeneIEHHON
MacCOBOM J10Jiell PAcTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOAUTH
XUMHUYECKHE DKCMEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB INENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (PeHON(PTAICHH, METUIOPAHK

U ApyTHE).

K xoHiy 00yueHus B 9 kjiacce npeaMeTHbIe pe3yJibTaThl HA 0A30BOM ypOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaAKIUsl, XUMUYECKasi CBSA3b, TEIJIOBOU A(P(HEKT
peakiuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMbIE PEaKIMK, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHUE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHas, MOHHAas,
MeTaJlTn4yecKas ), KpucTaindeckas pereTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUUYECKON PEAKINM, MPEACIbHO JOMYCTUMAasl KOHIICHTpaIMs
ITJIK BemiecTBa;

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

ONPENIECNIATh BAJIGHTHOCTD U CTENIEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps] MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh TMOHATHUS «TJaBHas noArpynna (A-rpymnma)» U «modouyHas
noarpynmna (b-rpynma)», manbie u  OONbIIME TEPUOABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOIMUECKON TaOIUIIE, C YNCITOBBIMH
XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeesieHue HX 10
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M HUX COCIUHEHUHN B Mpeenax MajblX NEPUOJIOB U
INIABHBIX MOJATPYI C YYETOM CTPOEHUSI UX aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIuu
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHUYECKUX JJICMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME MU CICIHUPUICCKHE XUMHUYCCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OMNUCAHUE
pUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIISAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJIOYEN U COJIEW, MOJIHBIE U COKPAILIEHHBIE YPABHEHHUS PEAKIIUN HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIUid, TOATBEPKIAIOMINUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJACTBOM COCTABJICHUS JICKTPOHHOTO OalaHCa ATUX PEaKIIHA;
MIPOTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChI BEIIIECTB,
MaCCOBYIO JIOJII0 XHUMHYECKOTOo JjieMeHTa 1o ¢GopMmylsie COSAUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKOMN pEaKIuu;

COOJTI0IaTh TIPaBHUIIA MTOJIH30BAHNS XUMUYECKOHN TIOCY0H 1 Ta00paTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeEIIeCTBAaMU B
COOTBETCTBHM C HHCTPYKIMSIMH TI0 BBINOJHEHHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIICCTB
(aMMmaka M yriaeKkHucIioro rasa);

MIPOBOIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BCIIIECTB: PACIIO3HABATH OIBITHBIM IyTEM XJIOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, ocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI U HWOHBI M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

MIPUMEHSITH OCHOBHBIC OIIEPAIIMK MBICIIUTEIILHOM JEATEIbHOCTH — aHAJIN3 U
CUHTE3, CpaBHEHHE, 0000ICHNE, CHCTEMAaTH3aIINIO, BBISIBIICHUE IPUUYUHHO-
CIICJICTBEHHBIX CBSI3€H — JUIS M3YYEHHs] CBOMCTB BEIIECTB M XUMHYCCKHUX
peakmuii, E€CTECTBEHHO-HAy4YHbIC METOABl TO3HAHUS — HaOIIOICHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIEPUMEHT (PeaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
HaumeHnoBanue KosanuyecTBO 4acoB
Ne DJIeKTpOHHbIe (LM (POBbIE)
pa3ieioB U TEM Konrpoabnsie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChI
MporpamMmMbl padoThI padoThI
Paszgea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUS
XuMus — BayKHas
11 00J1aCTh €CTECTBO3HAHMS 5 2 bubmuorexka IOK
' Y [IPAKTHYECKON https://m.edsoo.ru/7f41837c
JIeITEIIbHOCTH YCIOBEKA
12 BemectBa 1 xumMudeckue 15 1 bu6anoreka LIOK
' peaxImu https://m.edsoo.ru/7f41837c
Hroro o pasneny 20
Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopon. 6 bubmuoreka [JOK
' ITousTHe 00 OKCcHOAX https://m.edsoo.ru/7f41837¢
Bonopoa.Ilonsrue o bu6muoreka [JOK
2.2 8 1
KHCIIOTaX U COJISIX https://m.edso0.ru/7f41837¢
53 Bona. PactBopsl. 5 1 1 bubnunorexa LIOK
' [ToHsATHE 00 OCHOBaHMAX https://m.edso00.ru/7f41837c
OCHOBHBIE KJIaCCBI BuG OK
24 HEOPraHUYECKHUX 11 1 1 nosmotexa I

COEeIUHEHUN

https://m.edsoo.ru/7f41837¢c



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

Hroro no pazneny 30

Pasnen 3. [lepunoanueckuii 3axkon u [lepuoguveckas cucrema xumudeckux 3j1eMeHToB /1. U. MenaeneeBa. CTpoeHue aToMoB.
XuMnueckas cBsizb. OKMCJIANTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

Ilepuoauueckuii 3aK0H U

Ilepnonnueckas cucrema
bubmnoreka IIOK

31 XAMHUYECKHUX DIIEMEHTOB 7
https://m.edsoo.ru/7f41837c

. . Menneneena.
Crpoenue atoma

XUMHYECKAA CBIA3b.

OKHCIUTEIIBHO- bubmnoreka IIOK
3.2 8 1
BOCCTaHOBUTEIILHBIE https://m.edsoo.ru/7f41837c
peaxkiuu
bu6anoreka LIOK
J5¢ 15
TOTO MO pasaeiy https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpems 3 bubmorexa [JOK

https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO

YACOB I1IO [IPOTPAMME 68 4 5



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

9 KJIACC

HaumenoBanue

KoaunuecTBO 4acoB

Ne deKkTpoHHbIE (LM (POBbLIE)
pa3eioB U TEM Konrpoabnsie IIpakTnyeckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
MporpamMmMbl padoThbI padoThbI
Pa3zgea 1. BemmecTBO 1 XUMHYeECKHEe peaKkul
IToBTOpEHME M
11 yriayOneHue 3HaHUM 5 1 bubnmnorexka HOK
' OCHOBHBIX pPa3/eiioB https://m.edso00.ru/7f41a636
Kypca 8 kiiacca
OcHOBHBIE
1.2 3aKOHOMEPHOCTH 4 bubsmorexa LHOK
' p . https://m.edso00.ru/7f41a636
XUMHUYECKHUX PEAKITHIA
DIEeKTPOTUTHIECKAS
13 JTUCCOLIAINA. 8 1 1 bu6nuorexa [IOK
' XUMHUUECKUE PEaKIMU B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro no pazgeny 17
Pa3nen 2. HemeTa/uibl M UX cOeIMHEHUS
OO61mas xapakTepucTHKa
but6mmorexa [IOK
2.1 XUMHYECKHUX 3JIEMEHTOB 4 1

VIIA-rpynnsl. ['anorenst

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



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

OO61mas xapakTepucTHKa
XUMHUYECKHX AJIEMEHTOB

bubnunoreka LIOK

2.2 6
VIA-rpynmel. Cepa u e https://m.edso0o.ru/7f41a636
COCTUHEHUS
OO01mast XapakTepUCTHKA
23 XUMHYECKHX DJIEMECHTOB y bubaunoreka [JOK
' VA-rpymmst. A3or, https://m.edsoo.ru/7f41a636
docdop 1 UX CoeTUHCHHS
OO01mas XapakTepUCTHKA
XUMHYECKHX DJIEMEHTOB Bubs 10K
HOJIMOTEeKa
2.4 IVA- . 8
rp;:nnm yraepon https://m.edsoo.ru/7f41a636
KPEMHUU U UX
COCTMHCHUS
Hroro o pasneny 25
Pa3zgea 3. Metasuibl M UX COeIMHEHMSI
31 OO0mue cBOMCTBa 4 bubmuoreka [{OK
' METAIIOB https://m.eds00.ru/7f41a636
39 Baxneiinme MeTauibl U 16 but6mmorexa [IOK
' WX COEIUHEHUS https://m.edso00.ru/7f41a636
Hroro 1o pasneny 20

Paznen 4. Xumus 1 oOKpyskamomas cpeaa



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

41 BemectBa u matepuansl B 3 bubnmoreka [JOK
' JKA3HU 4eJI0BEKa https://m.edso00.ru/7f41a636
Hroro no pazueny 3
PesepBHOE BpeMs 3 Bubmaorexa ITOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO 68

YACOB 110 I[TPOTPAMME



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




HOYPOYHOE INIVIAHUPOBAHUE

8 KIIACC
Ne KounyecTBO 4acoB JIeKTPOHHbIE
n Hara undgposbie
Tema ypoka KonTposabubie IIpakTuyeckue
/ Bcero U3y4yeHHus1 o0pa3oBaTejbHbIE
padoThI padoThI
n pecypcsl
[Tpenmer xumuu. Ponps xumuu B bubnuoreka [IOK
1 JKU3HU 4yesoBeka. Tema u 1 https://m.edsoo.ru/ff0d21
BELIECTBA Oc
[TonsiTre 0 MeTOIaX MO3HAHUS B bubmorera [JOK
2 A 1 https://m.edsoo.ru/ff0d22
XUMHH
Te
[TpaxTrueckast padota Ne 1
«IIpaBuia paboTsl B 1aboparopuu bubmorexa HOK
3 P . 1 https://m.edsoo.ru/ff0d23
Y IPUEMBI 00paIlIEHHUS C dc
71a00paTOPHBIM 000PYIOBAaHUEM o
YucThle BelecTBa U CMecH bubmorera [JOK
4 B . 1 https://m.edsoo.ru/ff0d26
Crioco0sb! pa3eneHus cMece ca
[TpakTuyeckas padora Ne 2 bubnnoreka [JOK
5 «Paznenenue cmecelt (Ha mpumepe 1 https://m.edsoo.ru/ff0d28
OYHCTKH MOBAPEHHON COJIN)» c8
bu6mmoreka [JOK
6 ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/ff0d2a
6¢



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

XuUMHUYECKHUe FJIEMEHTHI. 3HAKH bubmuorexa [JOK
7 (CHMBOJIBI) XMMHUYECKUX https://m.edsoo.ru/ff0d2b
3IIEMEHTOB es
bubmuoreka [JOK
8 [IpocThie U COXKHBIE BEIIECTBA https://m.edsoo.ru/ff0d2a
6¢
bu6mmoreka [IOK
9 ATOMHO-MOJIEKYJISIPHOE YUEHHUE https://m.edsoo.ru/ff0d2d
50
3aKOH IMOCTOSTHCTBA COCTaBa
BEIIEeCTB. XUMHUYecKas hopmyia bubmorexa HOK
10 ' pMYHa. https://m.edsoo.ru/ff0d2ea
BanenTtHocth aTOMOB .
XUMHYECKHX DJIEMEHTOB B
OTHocUTeNbHAs aTOMHAs Macca. bu6mmoreka [IOK
11 | OtHocuTenbHAsE MOJEKYISIPHAS https://m.edsoo.ru/ff0d32
Macca 3c
MaccoBas 10511 XMMHYECKOTO bubmorexa [JOK
12 g https://m.edsoo.ru/ff0d35
dJIEMEHTa B COCAUHECHUH Oc
bu6mmoreka [JOK
K . Mounsb.
13 OJIMFICCTBO BEMECTBA. VIOID https://m.edsoo.ru/ff0d52
Momnspnas macca
30
®dusnyeckue 1 XUMHYECKUE bubmorera [JOK
14 https://m.edsoo.ru/ff0d37f
SIBIICHUS. XUMHUYCCKAsT PCaKITUs a
[Ipu3Haky U yCIIOBUS MPOTCKAHUS bubmiorexa HOK
15 P 4 P https://m.edsoo.ru/ff0d3a

XAMHYECKHUX PEaKUi

16



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16

3aK0oH COXpaHEHUsI MaCChl

bubmuorexa [JOK

16 | BemecTB. XUMHUUYECKHUE https://m.edsoo.ru/ffod3b
YpaBHEHUS 88
Brrancienus: konuuecTBa, MacChl bubmuorexa [JOK

17 | BewiecTBa 110 ypaBHEHUSIM https://m.edsoo.ru/ff0d57
XUMHAYECKUX PEaKIuii 08
Knaccudukanmst XuMuaeckux

eakuui (coeAMHEeHUs bubmorexa HOK

18| P ’ https://m.edsoo.ru/ff0d3f3
pa3NoKeHUs, 3aMEIICHHUS, 4
oOMeHa) 4
M. B. JIOMOHOCOB — y4€HBlii- bubnuorexa [JOK

19 | suaummknoneaucr. O0oOLMIEHNE U https://m.edsoo.ru/ff0d40
CHCTEMAaTH3aLMs 3HAHUH c4
KonTponbHnas padora Nel no Teme bubnuoreka [IOK

20 | «BemecTBa 1 XUMHYECKHUE https://m.edsoo.ru/ff0d42
peaxImm» 90
Bo3ayx — cmech razos. CocraB bu6mmoreka [JOK

21 | Bosmyxa. Kucnopom — anemeHT u https://m.edsoo.ru/ff0d44
npocToe BemecTBo. O30H 8e
dusnyeckue U XUMUUECKHE
CBOMCTBA KHCJIOPO/ia (peaKIuu bubmorexa LIOK

22 p P https://m.edsoo.ru/ff0d46
oKucIieHus, ropeaue). [lonstue 14
00 oxcHuaax =
Cr1oco0BbI OTYYEHHS KUCIOPOIa bubmmorexa LOK

23 i P https://m.edsoo.ru/ff0d49

B JIa0OpaTOpUU U

7a



https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a

IIPOMBILUIEHHOCTH. [IpuMeHeHue
KHCIIOpOJa

TennoBoii 3¢ hexkT XuMuIecKoi
peaKIuu, MOHSITHE O

bu6mmoreka [IOK

24 | TepMOXUMHUYECKOM ypaBHEHUH, https://m.edsoo.ru/ff0d47
9K30- ¥ SHJOTEPMHUUECKHIX 90
peaxusax
TormuBo (He(Th, YrOiIb U METaH). bubnmnoreka [JOK

25 | 3arpsi3HEeHHe BO3/yXa, CIIOCOOBI https://m.edsoo.ru/ff0d4c
€ro NpeJoTBpaIICHUS 4a
[IpakTuueckas pad6ora Ne 3 o
teme «Ilonydyenue u cobupanue bubmorexa HOK

26 i https://m.edsoo.ru/ff0d4ae
KHCJIOPO/Ia, N3yYCHHE eTO 9
CBOMCTB» =
Bonopon — anemeHT u nipocroe bubnuoreka [IOK

27 | BemecTBO. HaxoxneHue B https://m.edsoo.ru/ff0d4d
pUpoIE do
Ddu3nvecKue U XUMUYECKHUE bu6mmorexa [IOK

28 | cBoiicTBa Bogopoaa. [I[pumenenne https://m.edsoo.ru/ff0d4d
BOJOpOaa do

bu6mmoreka [JOK
29 | TloHsTHE O KUCIOTAX U COJIAX https://m.edsoo.ru/ff0d50
d2

CrniocoObI oty4eHus BOAOPOia B bubmmorexa [JOK

30 o AOPOA https://m.edsoo.ru/ffod4d

nabopaTopun

do



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

[IpaxTuueckas padora Ne 4 o
teme «[lonydeHue u coOupanue

bubmuoreka [JOK

31 https://m.edsoo.ru/ff0d4f4
BOJIOPO/Ia, U3YUCHHE €TI0 )
CBOMCTB» -
. , bubmmoreka [JOK
MoutspHbId 00BEM Ta30B. 3aKOH
32 p https://m.edsoo.ru/ff0d54
ABoraapo 2e
Brrunciaenus 00n€ma, KoJIru4yecTBa
BEIECTBA ra3a [0 €ro U3BECTHOM Bubmzorexa LIOK
33 y https://m.edsoo.ru/ffod55
KOJINYECTBY BEIIECTBA WU 20
00BEMY o
Brruncnenns o066MOB ra3os 1o
ABHEHUIO PEAKIIMM HA OCHOBE Bubmzorexa LIOK
34 yp "p . https://m.edsoo.ru/ffod57
3aKOHA 00BEMHBIX OTHOILIEHU 08
rasoB 03
dusznueckre U XUMHUUECKUE Brbmuozexa [IOK
35 . https://m.edsoo.ru/ff0d58
CBOMCTBA BOBI 78
Cocras ocHoBauuii. ITousitre 00 Bubmzorexa LIOK
36 https://m.edsoo.ru/ff0d59
WH/IMKaTOpax 02
Boga kak pacTBopHTENb.
bu6mmoreka [JOK
HaCLII]_[eHHBIe 1 HCHACBIIIICHHBIC
37 https://m.edsoo.ru/ffod5b

pactBopbl. MaccoBas 10Jis
BEIECTBA B pacTBOpE

40



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40

[TpakTtrueckas padora Ne 5 mo
teme «l[Ipurorosnenue pacTBOpoB

bubmuorexa [JOK

38 .. . . https://m.edsoo.ru/ff0d5e
C onpeeéHHON MacCOBOM JTOJICH ba
PacTBOPEHHOTO BEIIIECTBAY o
Kontponsnast padora Ne2 o treme bubmorera [JOK
39 https://m.edsoo.ru/ff0d63
«Kucnopoa. Bogopoa. Bona» 42
OKcHIIBI: cOCTaB, KIIACCU(DUKAIIHS bubmorexa HOK
40 ' ’ ’ https://m.eds00.ru/ff0d66
HOMCHKJIaTypa
4e
[lonyuenue u xumMnyeckue bubnuoreka [IOK
41 | cBolicTBa KMCJIOTHBIX, OCHOBHBIX https://m.edsoo.ru/ff0d66
1 aM(OTEPHBIX OKCHIIOB 4e
bu6mmoreka [JOK
OcCHOBaHUS: COCTAB,
42 https://m.edsoo.ru/ff0d67
KIlaccu(uKaIys, HOMEHKIaTypa ca
IlonyueHune u XUMUUECKHIE bubmiorexa IJOK
43 qu . https://m.edsoo.ru/ff0d67
CBOMCTBA OCHOBAaHHUI ca
bu6mmoreka [JOK
KucnoTsl: cocras,
44 https://m.edsoo.ru/ffOdfee
KJIacCH(UKAIMs, HOMEHKIIaTypa 5
bu6mmorexa [IOK
[TonydeHnue u xuMu4yecKkue
45 https://m.edsoo.ru/ff0dfee

CBOMCTBA KUCJIOT

2



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

Conu (cpeanue): HOMEHKIATypa,

bu6mmoreka [IOK

46 | crmocoOblI OJyYeHHS, https://m.edsoo.ru/00ad94
XUMHUYECKHUE CBOWCTBA 74
[IpaxTuueckas padora Ne 6.
Pemienne skcnepruMeHTaIbHBIX bubnnoreka [HOK
47 | 3amau o Teme «OCHOBHBIE https://m.edsoo.ru/00ad9b
KJIACCBI HEOPTaHUYECKHUX 7c
COCTMHEHUIN»
I'eneTnyeckas cBsI3b MEXKIY bubmuorexa [JOK
48 | kIaccaMu HEOPraHUYECKHUX https://m.edsoo.ru/00ad9a
COeTUHEHUN 50
O0o001mIeHNEe U CHCTEMaTH3aITHS bubmorexa LOK
49 N https://m.edsoo.ru/00ad9c
3HAHUU
b2
Konrtpomnsnas padora Ne3 o teme bubnnorexka [JOK
50 | "OcHoBHBIE KJacChI https://m.edsoo.ru/00ad9e
HEOPraHUYECKUX COeAMHEHUI" la
[TepBble MOMBITKH
KIIaCCU(PUKAIUU XUMUYECKUX bubmorera [JOK
51 https://m.edsoo.ru/00ad9f
anemeHToB. [ToHsTHE O TpymIax fa
CXOJIHBIX 3JIEMEHTOB =
Ilepronnueckuii 3aKOH U
[Mepuoauueckast cucrtema bubmorera [JOK
52 P https://m.edsoo.ru/00ada5

XUMHYECKHX d1eMeHToB /1. M.
Meuneneena

2c



https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

bubmuoreka [JOK

53 | Ilepuonasl, rpynmsl, MOATPYIIIIBI https://m.edsoo.ru/00ada5
2c
bubmuoreka [JOK
Ctpoenue atomoB. CocTaB
54 https://m.edsoo.ru/00ada3
aTOMHBIX siaep. M3oTomnbl 42
CtpoeHue IEeKTPOHHBIX
bubmuorexa [JOK
000JI0YEK aTOMOB 2JICMEHTOB
55 . https://m.edsoo.ru/00ada6
[Tepnoanueckoii cucremst . 1. be
MeHneneesa -
XapakTepucTuka XUMHYECKOTO
bubmuorexa [JOK
3JIEMEHTA MO €T0 MOJIOKCHHUIO B
56 . https://m.edsoo.ru/00ada8
[Tepnonnueckoii cucreme /1. Y. 24
MeHneneesa o
3unauenue [lepuonuyeckoro
bu6nmoreka [JOK
3aKOHA JJI Pa3BUTHS HAYKH U
57 https://m.edsoo.ru/00ada9
npaktuku. J[. 1. MenneneeB — 6e
Y4€HBI, IEAAror U IPakIaHuH o
DIEKTPOOTPULIATETLHOCTh bubmmorexa [TOK
58 https://m.edsoo.ru/00adaa
aTOMOB XUMHYECKHUX JIEMEHTOB b3
bu6mmoreka [JOK
59 | Honnas xumu4eckas CBS3b https://m.edsoo.ru/00adac
34
bu6mmoreka [JOK
KoBanenTtHas nossipHas
60 https://m.edsoo.ru/00adaa

XUMHUYECKaA CBA3b

b8



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8

KoBanentnas HenomnsipHas

bubmuoreka [JOK

61 1 https://m.edsoo.ru/00adaa
XUMHNUYCCKasa CBA3b bg
bubmuoreka [JOK
62 | CreneHp OKUCIEHUSI 1 https://m.edsoo.ru/00adae
28
OKUCIUTENbHO- bubmmorexa [TOK
63 1 https://m.edsoo.ru/00adb0
BOCCTAHOBHUTEIJIbHBIC PEAKIINU 76
bu6mmoreka [IOK
64 | OkucauTelIn U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/00adb0
76
Kontponsnast padora Ne4 o reme bubnuoreka [IOK
65 | «Crpoenue aroma. XuMudeckas 1 https://m.edsoo.ru/00adb4
CBS3b» 86
. bu6mmorexa [IOK
P . 0000
66 C3CPBHRI YPOK © 111 crme i 1 https://m.edsoo.ru/00adb3
cUCTEMATH3aLUs 3HAHUH 3c
. bu6mmoreka [IOK
P . 0000
67 C3CPBHEI YPOK ° 111 crme i 1 https://m.edsoo.ru/00ad9c
cUCTEMATH3aLUs 3HAHUN 02
. bu6mmoreka [JOK
P . 00600
68 C3CPBHBIN YPOK © 111 crme n 1 https://m.edsoo.ru/ff0d61
cUCTEMATH3aLUs 3HAHUN 6
OBIIEE KOJIMYECTBO HACOB 68

I10 ITPOT'PAMME



https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KJIACC

Ne KoJunyecTBO 4acoB JIeKTPOHHbIE
n Hara undgposbie
/ Tema ypoka KonTposabubie IIpakTuyeckue
Bcero p : U3y4eHus o0pa3oBaTe/bHbIe
u padoThbI padoTbI pecypen
Ilepnonnueckuil 3aK0H.
Ilepuoanueckas cucrema bubmorexa LIOK
1 1 https://m.edso00.ru/00adb59
XUMHYECKHX 371eMeHTOB /1. o
. Meunneneena B
3aKOHOMEPHOCTH B
. bubmuorexa [JOK
W3MEHEHUU CBOMCTB
2 1 https://m.edsoo.ru/00adb6b
XUMUYECKHUX AJIEMEHTOB 5
MIEPBBIX TPEX NEPUOIOB B
Knaccudukanms u bubnmnoreka [JOK
3 HOMCHKJIaTypa 1 https://m.edsoo.ru/00adb7e
HEOPraHWYECKHX BEIIECTB 2
Buasl xumMuueckoil CBA3U U bu6mmorexa [IOK
4 THUIIBI KPUCTAJNINYECKUX 1 https://m.edsoo.ru/00adbac
permérok 6
KonTponbnas padota Nel
no teme «IloBropenue u
5 yri1yOiieHre 3HaHUu | 1 1

OCHOBHBIX Pa3fesioB Kypca
& kimacca»



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6

Knaccudukanus

bu6mmoreka [IOK

6 XUMHYECKUX PEaKIUi 1o https://m.edsoo.ru/00adbcb
Pa3IMYHBIM MMPU3HAKAM 0
[Tonsatue o ckopoctu
XUMHYECKOU peaKkuu Bubmuorexa LIOK
7 ' https://m.edsoo.ru/00adbe9
IToHsATHE O TOMOI€HHBIX U .
TEeTEPOreHHBIX PEAKIIHAX -
TTousTie 0 XUMHYECKOM
paBHOBecuu. DaKkTOPHI,
bubmuorexa [JOK
BIIUSFOIIME HA CKOPOCTh
8 . https://m.edsoo.ru/00adc28
XUMUYECKON PeaKuu u c
MOJI0KEHUE XUMUYECKOTO -
paBHOBeECHUS
OKHCITUTENTBHO- bu6mmorexa [IOK
9 BOCCTAaHOBUTEIbHbBIC https://m.edsoo.ru/00adcad
peakuuu €
Teopus
. bubmuorexa [JOK
AJIIEKTPOJIUTUYECKON
10 https://m.edsoo.ru/00adcd6
nucconuani. CUIbHBIE U 8
CITa0bIe ANEKTPOIIUTHI -
bu6mmorexa [IOK
Honnble ypaBHEHUS
11 https://m.edsoo.ru/00add44

peakuun

8



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448

XUMHYECKHE CBOUCTBA
KHCJIOT ¥ OCHOBAHUI B

bubmuorexa [JOK

12 CBeTe MpeACTaBICHUHN 00 https://m.edsoo.ru/00add5d
AJIEKTPOJIUTUYECKON 8
JIACCOLMAIIAN
XHUMHUYeCKre CBOMCTBA
coJieil B CBETE bu6mmoreka [IOK
13 | npencraBneHuii 06 https://m.edsoo.ru/00add8b
3JICKTPOJIUTUYECKON 2
JIHCCOIHAIAN
IlonsTe o ruapom3e bubmorexa [IOK
14 . P https://m.edsoo.ru/00add9d
coJiet
4
bu6mmoreka [JOK
0606 e
15 ODIeHHE 1 . https://m.edsoo.ru/00addd1
CHCTEMAaTU3alMs 3HaHUH 5
[IpakTuueckas pabora Ne 1.
«Pelliere bubmuorexa [JOK
16 https://m.edsoo.ru/00addbf
SKCHEPUMEHTAIBHBIX a
3a1a49y a
KonTponbnas padorta Ne2
10 TEME
«DIIEKTPOIUTHYCCKAS bubmmorexa [TOK
17 P https://m.edsoo.ru/00addec
JIHCCOIHAITS.

XUMHUYECKUE PEaKIUH B
pacTBopax»

0



https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0

OO61mas xapakTepucTHKa
rajioreHoB. XUMHYECKHe

bubmuorexa [JOK

18 cBOfiCTEa Ha TIpHMEpE https://m.edsoo.ru/00addfe
2
xJiopa =
Xnoposogopoa. ConsiHas
KHCJIOTA, XUMUYECKUE brbmorexa LIOK
19 CBONCTRA. HOTVIeHHe https://m.edsoo.ru/00ade10
) yq ) 4
IIPUMEHEHHE
[TpakTrueckas pabota Ne 2 Eu6 OK
o teme «Ilomydyenue nonuorexa Il
20 COIAHOM KHCTOTEL https://m.edsoo.ru/00ade34
’ 8
U3y4deHUe e€ CBOMCTB a
Brraucienus mo Eu6 oK
YPaBHEHUSAM XUMHYECKUX nosmoreka I
21 peaKIMi, ecu OH H3 https://m.edso00.ru/00ade48
’ 8
peareHTOB J1aH B U30BITKE B
OOGiImast XapakTepuCTHKa brbmorexa LIOK
22 eMeHTOB VIA-TOVIINEL https://m.edsoo.ru/00ade64
AJIEMEHTO Py 2
AmoTponHbie G oK
MOIU(HUKAIMH CEPBL. uomorexa II
23 https://m.edsoo0.ru/00ade64

Haxoxaenue cepsl u e€
COEMHEHUI B IIPUPOJE.

a



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

XUMHYECKUE CBOUCTBA
cepol

CepoBoopo/1, CTpOCHHE,

bubmuorexa [JOK

24 bu3HYeCcKue 1 XUMHUIECCKUE https://m.edso00.ru/00ade80
CBOlCTBa 2
Oxkcunpl cepsl. CepHast
KHCII0Ta, PU3NICCKUE U bubmorexa LIOK
25 . https://m.edsoo.ru/00adea2
XUMHUYECKHUE CBOWCTBA, 8
MIPUMEHEHHUE
XHUMHUYECKUE PEAKLINH,
JeXalire B OCHOBE
IPOMBIIIJICHHOTO CI10c06a bubnnoreka [JOK
26 | mOXy4eHUs cepHOM https://m.edsoo.ru/00adec8
KHUCJIOTBL. XUMUYECKOE a
3arpsi3HEHUE OKpYXKarolen
Cpenbl COeTUHEHUSIMU CEPBI
Beruucnenue maccoBoit bu6mmorexa [IOK
27 JIOJIA BBIXOJ1a TIPOTYKTa https://m.edsoo.ru/00adec8

peakinuu

a



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

OO01as xapakTepuCTHKa
3JIEMEHTOB V A-IpyNIbl.

bu6mmoreka [IOK

28 | A3or, pacpocTpaHEHHE B https://m.edsoo.ru/00adeea
npupoie, pU3nIeCKue u 6
XUMHYECKHE CBONCTBA
AMMHUak, ero puznueckue bubnuorexa [JOK

29 1 XUMHYECKHE CBOKMCTBA, https://m.edsoo.ru/00adf00
OJIyYEHUE ¥ IPHMEHEHNE 4
[TpakTuueckas paborta Ne 3
no teme «[lonyuenue bubmorexa LHOK

30 https://m.edso0.ru/00adf18
aMMMaKa, U3y4yeHHe ero 0
CBOWCTBY
A30THas KucoTa, eé bu6mmorexa [IOK

31 | ¢wusnyeckue 1 XUMHUYECKHE https://m.edsoo.ru/00adf30
CBOIICTBA 6
Hcnonp3oBaHne HUTPATOB
Y COJIE aMMOHMUS B
KaueCTBE MUHEPAJIbHBIX bubnuorexa [IOK

32 | ynoOpenuii. XumMuaeckoe https://m.edsoo.ru/00adf51

3arpsi3HEHUE OKpPYXKarolen
Cp€abl COCAMHCHUSAMN
a3oTa

8



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518

®docdop. Oxcun pochopa
(V) u pochopnas kuciora,

bubmuorexa [JOK

33 https://m.eds00.ru/00adf68
buznyecKkue 1 XuMHUYECKHe a
CBOIICTBa, MOJIy4EeHUE B
Hcnons3oBanue pocharon
B KQUECTBE MUHEPAJIbHbBIX bubnuorexa [JOK
34 | ynoOpenuil. 3arps3HEHHE https://m.edsoo.ru/00adfc2
IPUPOJTHON CPEJIbI 0
docharamu
Yrnepon,
bubmuorexa [JOK
35 | PAcCHPOCTPAcHiic b https://m.edsoo.ru/00adfd9
npupoe, pu3nYecKue u c
XUMHUYECKHE CBOHCTBA
Oxkcuppl yriaepoaa, ux
buznyecKkue 1 XuMUYECKHE bubnuoreka [IOK
36 | cBolicTBa. DKOJIOTHYECKHE https://m.edsoo.ru/00adfeb
poOJIEMBbI, CBSI3aHHBIE C e
okcuioM yriepona (IV)
N bubnuorexa [JOK
VYrosbHas KUCI0TA U €€
37 https://m.edso0.ru/00ae006

COJIN

c



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c

[TpakTuueckas padota Ne 4
o TeMe "l[lonyuenue

bubmuorexa [JOK

38 | yrmekwucioro rasa. https://m.edsoo.ru/00ae027
KauectBenHnas peakuus Ha €
KapOoHaT-uoH"
HepBOHa‘-IaJH)HI)IG IIOHATUSA
00 OpraHuyYecKux bubnorexa [IOK
39 https://m.edsoo.ru/00ae054
BEIIIECTBAX KaK O o
COEIMHEHUSIX YTIepoaa -
. bu6mmorexa [IOK
Kpewmnuii u ero
40 https://m.edso00.ru/00ae080
COCTMHCHUS .
[IpakTuueckas pabora Ne 5.
Pemenne
SKCIICPUMCHTAJIBHBIX 3a1a4 BH6HHOTeKa HOK
41 . https://m.edsoo.ru/00ae0bf
o Teme «BakHeime 5
HEMETAJIBI ¥ UX B
COCTMHCHUS
KonTponbnas padota Ne3
N bubmuorexa [JOK
o Teme «BakHeime
42 https://m.edsoo.ru/00ae0el

HEMCTAJIJIBI U UX
COCOUHCHUA

8



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18

OO01as xapakTepuCTHKA
XMMHYECKHUX 3JIEMEHTOB —
MeTaioB. Merammnueckast

bubmuoreka [JOK

43 CBSI3b U METaJNINYECKas https://m.eds00.ru/00ae103
KpUCTAJUTMYECKas peméTka. €
dusnyeckue CBOMCTBA
METaJIOB
XUMHUYECKHEe CBOMCTBA
bu6mmoreka [IOK
44 | METAIOB: . https://m.eds00.ru/00ae115
DIIEKTPOXUMUYCCKUN P 6
HANPSDKEHUH METAJIOB
OO0m1re crocoObI
MOJTyYEHUS] METAJLIOB.
CnnaBbl. Beruucienus mo bu6mmoreka [IOK
45 | ypaBHEHHUSM XUMHYECKUX https://m.edsoo.ru/00ae115
peaKIyii, eClI OJUH M3 6
PEareHTOB COJCPKUT
MIPUMECH
[TonsaTue o xoppo3uu bubmorexa HOK
46 https://m.edso0.ru/00ae127
METaJIOB g
bu6mmoreka [JOK
47 [llenounble METaATIBI https://m.edsoo.ru/00ae14b

2



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

OKcuabl U THAPOKCHUIBI

bubmuorexa [JOK

48 https://m.edsoo0.ru/00ae14b
HanI/ISI " KaJllnusda 2
[llenoyno3zeMebHbIE bubmuorexa [JOK
49 METAaJUIBI — KaJIbIUHA U https://m.edsoo.ru/00ael5e
Marsui 8
Baxxueiimme coequHeHUS Bubmiorexa ITOK
50 https://m.edsoo.ru/00ael15e
KaJIbLUS g
51 O06o061IEHNE U
CUCTEMATU3ALMS 3HAHUN
. bu6mmoreka [IOK
JKécTkocTh BOOBI U
52 . https://m.edso0.ru/00ae188
CHocoObl €€ yCcTpaHeHus 6
[IpakTuueckas pa6ora Ne 6 bubnuoreka [IOK
53 1o TeMme "YKEcTKOCTh BOJIBI https://m.edsoo.ru/00aelae
¥ MeTOJIbI €€ ycTpaHneHus" 8
bu6mmorexa [IOK
54 ATTOMUHUN https://m.edsoo.ru/00aelc6
4
AmMdoTtepHbIe cBOICTBA bubmiorexa LOK
55 p https://m.edsoo.ru/00aelc6
OKCHJIa U THJIPOKCH]IA 4
bu6mmoreka [JOK
56 Keneszo https://m.edso0.ru/00ae1d8

6



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86

57

OKcubl, THAPOKCUIBI U
cosmm xkene3a (II) u xenesa

(1)

bubmuoreka [JOK
https://m.edsoo.ru/00ae35e
6

58

O060061IEHNE U
cUCTeEMaTHU3alus 3HaAaHUN

59

[TpakTuueckast paborta No 7.
Pemenue
3KCHEPUMEHTAJIbHBIX 3a7a4
o TeMe «Baxnenmue
METAJLJIbI U UX
COCIMHECHUS

bu6mmorexa [IOK
https://m.edsoo.ru/00ae3de
8

60

Brraucnenus 1o
YpPaBHEHUSM XUMHUYECKUX
peaKkuuii, €ClIi OJUH U3
peareHToB JIaH B U30BITKE
WJI COAEPKUT IPUMECH.
Brramcnenns maccoBoit
JIOJTM BBIXOJIa MPOJYKTA
peakuuu

bu6mmoreka [IOK
https://m.edsoo.ru/00ael75
0

61

O060061EHNE U
CUCTEMATHU3ALMS 3HAHUN

62

Kontponbnas padora No4
o Teme «Bakaenmue



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

METAJUIBI U UX
COEIMHEHUS»
BemectBa u matepuansl B bubnnoreka [HOK

63 [IOBCEAHEBHON XU3HU 1 https://m.edso0.ru/00ae3f5
YyeJIOBEKa 0
XUMHYECKOE 3arpsAa3HeHne bubmaorexa IJOK

64 . p 1 https://m.eds00.ru/00ae427
OKPYKAIOIICH CpeIbl 0
Pose xumMuu B perieHnu Bubmorexa ITOK

65 p 1 https://m.edsoo.ru/00ae427
9KOJIOTUYECKHX TTPOoOIeM 0
PesepBHblIii ypok. bu6nuoreka [IOK

66 O060061IEHNE U 1 https://m.edso0.ru/00ae0d0
cUCTeMaTHu3aus 3HaHUHU a
Pe3epBHBIil ypok. bubnnorexka [JOK

67 O06o061IEHNE U 1 https://m.edsoo0.ru/00adb33
cUCTEMATH3aLUs 3HAHUN [¢
Pe3epBHBIil ypok. bubnuorexa [IOK

68 O060061IEHE U 1 https://m.edsoo.ru/00ad9ch
CUCTEMATH3AaLUs 3HAHUN 2

OBIIEE KOJIMYECTBO 68

YACOB I10 [TIPOI'PAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ 'abpuensn O.C., OctpoymoB WN.I'., Cnagkor C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

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

* Xumus, 8 kiacce/ Pymsuruc I'.E., ®enpaman O.I.,

AxnnonepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»

* Xumus, 9 kinacce/ Pymsurtuc I'.E., ®enpaman O.I.,

AxunonepHoe obmectBo «M3narensctBo «IIpocBeiieHne»

METOAUYECKHUE MATEPUAJIBI IUISA YUUTEJIA
1. I'abpuensu O. C., Bockooboiinukosa H. I1., flmrykoBa A. B. HacronbHas kHura

yuntens. Xumus. 8 ki1.: Metonuueckoe nocodue. - M.: Ilpoda, 2021.

2. T'abpuensu O. C., SmykoBa A. B. Tetpanb 11s1 1a00paTOpHBIX OIMBITOB U
npaktudeckux padot. 8 k. K yue6nuky O. C. ['abpuensna «Xumusi. 8 Kiacey.
M.: dpoda, 2022.

3. I'abpuensn, O. C. Merogunueckoe nocodue k yueonuky O. C. ['abpuensna
«Xumusi». 8 kiace / O. C. I'abpuensa. — M. : JIpoda, 2021. — 109.

4. T'abpuensiH, O. C. Metonunueckoe nocobue k yueonuky O. C. 'abpuensina
«Xumusy. 9 kmacc / O. C. T'abpuensa. — M. : Jlpoda, 2021. — 108.

5. Xumus : rexHonoruueckue kaptol kK yaeOHuky O. C. ['abpuensna «Xumus. 8

KJ1acc» : Metoauueckoe nocodue / JI. 1. AcanoBa. — M. : JIpoda, 2020



6. Xumus : rexnonorunyeckue kaptol kK yaueOHuky O. C. ['abpuensana «Xumus. 9
KJ1acc» : Metojauueckoe nocodue / JI. 1. AcanoBa. — M. : Jlpoda, 2018

7. Xumus. 8 ki1.: KoHTpoapHBIE U TpoBEepOUYHbIe padoThl K yueOHuky O. C.
["abpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Yiakosa u
ap. - M.: Jlpoda, 2022. nanHbie

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

http://www.chemnet.ru ['azeta « Xumus» u callT s yaurens «5 uay Ha ypok
XUMUN

http://him.1september.ru Enunas komnexuus LOP: [Ipenmernas konmexuus
«XuMuUsD»

http://school-collection.edu.ru/collection/chemistry EctecTtBeHHO-Hay4YHBIC
skcriepuMenThl: xumusi. Komnekuust Poccuiickoro o0uieo0pa3oBaTeabHOTO
noprana

http://experiment.edu.ru AJIXUMUK: cairt JI.FO. Anuk6epoBoit

http://www alhimik.ru Becepoccuiickas onumnuana mkoIbHUKOB 10 XUMUH
http://chem.rusolymp.ru Opranuueckasi XUMUsi: SJIEKTPOHHBIN YICOHUK TSI
CPEIHEM LIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHHU: SJIEKTPOHHBIA YUEOHUK
http://www hemi.nsu.ru OTKpbITBII KOJIEMK: XUMUS
http://www.chemistry.ru JluctTanuinoHHasi OJMMIIHA/IA IO XUMHH:

TEJICKOMMYHHUKAIIMOHHBIN 00pa30BaTEIbHBIN MPOESKT






