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MNOACHUTEJIBHASA 3AIIMCKA

[IporpammMa 1O XUMHUUM Ha YpPOBHE OCHOBHOIO 0O0IIEro o0pa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeNbHOI TPOrpaMMbl OCHOBHOTO 00IIIET0 0Opa30BaHMsl, MPEACTaBICHHBIX
B ®I'OC OOO, a Takxke Ha OcCHOBe (enepasbHON paboueil mnporpammbl
BOCIIUTAHUA U C YYETOM KOHLETIIMH MPENoJaBaHus yueOHOro mpeaMera « XuMHsI»
B 00pa3oBaTeNIbHBIX Opranu3anusx Poccuiickoit deneparym.

[Iporpamma mo xumMum Aa€T TPENCTaBICHHWE O IENsIX, OOl CTpaTreruu
oOyueHHUs, BOCIUTAHHS U PaA3BUTUS OOYYAIOIMMUXCS CPEACTBAMH Y4eOHOTO
MPEIMETA, YCTAHABIINBAECT 00s13aTeNbHOE MPEIMETHOE COZEpHKAHHUE,
MpeayCMaTPUBAET PACIpPEIEICHUE €ro IO KiaccaM M CTPYKTYPUPOBAaHHE IO
pa3ienaM M TeMaM MpOorpaMMbl MO XUMHH, ONPEAEISIET KOJIMYECTBEHHBIE M
KaueCTBCHHbIC XapaKTePUCTUKU COZIepKaHUS, PEKOMEHTYEMYIO
MOCJIEAOBATEILHOCTh  H3YUECHHS XHUMHUU C Y4YETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4e€OHOro Mmpoliecca, BO3PACTHBIX
O0COOEHHOCTEH  00yYaroluxcsi, OINpeAeNIeT BO3MOXXHOCTH IpeaMera s
peanu3anuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeIbHOMU
MporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs, a TakKe TpeOOBaHUM K
pe3yJibTatam 00y4eHUsI XMMHUHM Ha YPOBHE IIeJIel U3ydYeHUs MPeIMETa U OCHOBHBIX
BHJIOB YYCOHO-TTO3HABATEIIBHOW JCATECIBHOCTH OOYYaroIIerocs II0 OCBOCHHIO
y4eOHOTO CO/IepKAHUSI.

3HaHWE XHMHUHU CIYXUT OCHOBOM it (HOPMUPOBAHMS MHUPOBO33PEHUS
oOyyJaroIierocsi, ero MpeACTaBICHUM O MaTEpUAILHOM EIUHCTBE MHPA, BAKHYIO
poib urparoT GopMUpPyEMbIE XUMHUEH MPEJCTABICHUS O B3aUMONPEBPAIICHUSIX
DPHEPTrUd M 00 HBOJIONMHU BEIIECTB B MPUPOJE, O MYTAX PEHICHUs TriI00aJbHBIX
mpo0JeM YCTOMYMBOTO DPA3BUTHUSI YEIIOBEUECTBA — CBHIPHEBOM, JSHEPTETHUECKOM,
MUIIEBOM U 3KOJOTUYECKON O€30MaCHOCTH, MPOOIIEM 3IpaBOOXPAHEHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET  pealu3aldd  BO3MOXKHOCTEW i1 CaMOpa3BUTUS |
dbopMupOBaHUs KyJIbTYphI JIMYHOCTH, €€ 00111l U (PYHKITMOHAIILHON TPAaMOTHOCTH;

BHOCUT BKJIQJ B (JOPMUPOBAHWE MBINIJICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOy4Jaronuxcsi, HaBBIKOB HMX CAMOCTOSATEIBHOM y4yeOHON  JesTeNbHOCTH,
HKCIIEPUMEHTAIILHBIX W HCCIIEIOBATEIbCKUX YMEHHM, HEOOXOAMMBIX KakK B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM ESITEIBHOCTH;

3HAKOMHUT CO CHENMU(UKON HAyYHOTO MBINIUICHHS], 3aKJIaJbIBa€T OCHOBBI
LETTOCTHOTO B3MJIsi[la HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, ABISETCS OTBETCTBEHHBIM
ATaroM B (POPMUPOBAHUHU €CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00yYaroInXcs;



ciocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOLICHHUS K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSAM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B OKOJIOTUYECKOE
oOpa3oBaHKe 00YUYaOIIUXCS.

JlanHble HampaBieHUs B OOyYE€HHM XHMHUHU OOECIIEUMBAIOTCS CHELUPUKOMN
colep)KaHusi  y4eOHOro IpeAMeTa, KOTOpBIM  sBISETCA  MEJaroruyecku
a/IalITHPOBAHHBIM OTpakKeHHEM 0a30BOI HAYKH XMMUHU Ha OMPECIEHHOM 3Tarie e
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOIO 00Iero 00pa3oBaHUs OPUEHTHPOBAH HA
OCBOEHHE OOYYaIOIMMUCS CHUCTEMBl MEPBOHAYAJIbHBIX NOHATUA XUMHUH, OCHOB
HEOPraHWYECKOM XUMHUM U HEKOTOPBIX OTHAEIBHBIX 3HAYUMBIX IIOHSATHN
OPraHUYECKON XUMHH.

CrpykTypa coaepKaHus MPOrpaMMbl IO XMMHH C(OPMHUpPOBAHA HA OCHOBE
CUCTEMHOTO Ioaxoaa K €€ u3ydyeHuro. CoaepkaHue CKIAAbIBACTCS U3 CUCTEMBI
IOHATUH O XUMHUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUI O XUMHYECKOU
peakuuu. OO0e H3TH CHUCTEMBI CTPYKTYPHO OpraHM30BaHbl 10 MNPUHIUITY
ITOCJEA0BATEIBLHOTO PAa3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX NPEACTABICHUN
Pa3HOr0 YpOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMUS,

— Ilepuoanueckoro 3akona JI. . MeHaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YUYEHHS O CTPOEHUU aTOMa U XMMUYECKOH CBA3H;

— TMpeacTaBleHUid 00 AIEKTPOJIUTHUYECKON JHCCOLUMAlMU BELIECTB B
pacTBopax.

Teopernueckne 3HaHUS PpPACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKU
MOJTyYEHHBIX U OCMBICIIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJJHOTO
YPOBHS K JApYyromy, BBINOJHSAS (YHKIUU OOBSICHEHHS U MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHSI U BO3MOYKHOCTEW MPAKTUYECKOTO NMPUMEHEHUSI U TOJYy4YECHUS
M3Yy4acMbIX BEILECTB.

OcBoeHue TMporpaMMmbl IO XUMHUHU  CIOCOOCTBYET  (POPMHUPOBAHUIO
IIPEACTABIICHUS] O XUMUYECKON COCTABIIAIOLIEN HAYYHOM KAPTUHBI MHUPA B JIOTHKE
€€ CHCTEMHOM MpHUPOIBI, LEHHOCTHOIO OTHOLIECHHS K HAYyYHOMY 3HAHUIO U
METOZAaM IIO3HaHHA B Hayke. V3ydeHHe XMMHMM IPOUCXOIUT C IPUBJICUYECHUEM
3HaHUW W3 paHee M3YYEHHBIX YYEOHBIX MpeAMETOB. «OKpyKalolUi MHPY,
«buosorus. 5—7 kiacce» U «Pu3nKa. / KIace».

[Ipy wu3ydyeHHH XUMHUU MPOUCXOIUT (HOPMHUpPOBAHME 3HAHUUH OCHOB
XMMHMUYECKOM HAayKH Kak 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUYECKOU
JEATEIbHOCTH 4YEJIOBEKa M KaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOW KYJBTYPBHIL.
3amaya y4yeOHOro MpeAMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMBI XUMHUYECKHUX
3HAHWN — BaXHEHUMX (PAaKTOB, MOHATHMA, 3aKOHOB M TEOPETUUYECKUX MMOJIOKCHUH,
JOCTYIHBIX 0000IIEHNH MHMPOBO33PEHUECKOrO XapakTepa, s3blka HAyKH, B



OpUOOIIEHNH K HAayYHBIM METOJaM T[IO3HAHHUA TPU HU3YYCHHHM BEIIECTB U
XUMHYECKHUX PEaKIil, B (OPMUPOBAHUU U PA3BUTHH MMO3HABATEIBHBIX YMEHUUN H
UX T[PUMEHEHHH B Y4Y€OHO-IIO3HABATEIIBHOW M Yy4eOHO-UCCIEI0BATEIbCKON
JESATEIIbHOCTH, OCBOCHUHM TIPAaBHJI O€30MacHOro OOpalieHHs C BeUIECTBAMHU B
TIOBCETHEBHOM JKH3HH.

[Tpu u3ydeHun XMMHHM Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHHWs Ba)KHOE
3HaYeHHUE MPUOOPENU TaKUe 1eH, KaK:

— (opMUPOBAHHE WHTEIJICKTyalbHO pa3BUTOM JHMYHOCTH, TOTOBOW K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSTEIHHOMY MPUHATHIO PEIICHUIH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

—  HampaBJICHHOCTh OOyYeHHMsT Ha CHCTEMaTH4YeCKoe MpUOOIIeHHUE
OoOyyYarommxcsi K CaMOCTOATENIbHOW TO3HABATEIbHOW JESTEIbHOCTH, HAYYHBIM
METOJlaM TO3HaHUsl, (POPMUPYIOIMIMM MOTHBAIIMIO M PA3BUTHE CIOCOOHOCTEH K
XHMWH;

— o0ecreueHne yCiaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO O0YyYaIOIIUMUCS
OIbITa Pa3HOOOpPa3HON MAEATEIbHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIIIOYEBBIX
HaBBIKOB (KJTFOUEBBIX KOMIICTCHIIMIA), MMCIOIINX YHHUBEPCAIbHOE 3HAYCHHUC IS
pa3IMYHBIX BUJOB JEATEIBHOCTH;

— (dopmupoBanue oOmEeld (QyHKIIMOHATBLHOW W €CTECTBEHHO-HAy4YHOU
IrPaMOTHOCTH, B TOM UHCI€ YMEHHUA OOBSICHATH M OICHUBATH SIBICHUS
OKpPY)KalOIIeT0 MHpA, WCIOJNIb3Yys 3HAHHUS W OMbIT, MOJYYCHHBIE NMPU N3yYCHUU
XUMUH, TPUMEHATh WX TPHU PEHICHHH MPOOJIeM B IOBCEIHCBHOW JKWU3HH H
TPYAOBOU JIESITEIBHOCTH,

— (opmupoBanue y oOyyarommxcs TYMaHHUCTHYECKHX OTHOIICHUH,
NOHMMAHHUS [EHHOCTH XUMHUYECKHUX 3HAHWWA JUIsi BBIPAOOTKH HKOJOTHYECKU
1enecoo0pa3Horo MoBeACHUS B OBITY M TPYIOBOM JEATEIBHOCTH B LEJSAX
COXPaHEHHS CBOETO 370POBbs U OKPYXKAIOUIeH MPUPOTHON CpeIbl;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOCHHUS OOIIEYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpO(dUIIS M HAIPaBICHHOCTH AAJbHEHIIIEro
oOyueHwusl.

OOmiee YWCIO YacoB, OTBEACHHBIX I HM3YyYCHUS XHMHHM Ha YpPOBHE
OCHOBHOTO 00111er0 00pa3oBanus, coctarisieT 136 yacos: B 8 kiacce — 68 vacos (2
yaca B Hezlelno), B 9 kiacce — 68 yacos (2 yaca B HEZICIIO).



COAEPXKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHaYa/IbHBbIC XUMHYCCKHE TOHATHS

[Ipenmer xumuu. Ponb XMMUM B KU3HU YEJIOBEKA. XMMUS B CUCTEME HAYK.
Tena wm BemectBa. dusnueckue CBOMCTBA BEHIECTB. ArperaTHOE COCTOSIHHE
BemlecTB. [loHsATHE 0 MeTogax Mo3HAaHWS B XUMHUM. UUCThIE BELIECTBA U CMECH.
CriocoObl pa3zzesieHust cMeceil.

ATOMBI ¥ MOJNEKYJIbl. XHUMHUYECKHE dJIEeMEHTbl. CHUMBOJBI XUMHYECKHX
aeMeHTOB. [IpocThie U COXKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckass ¢opmyaa. BajaeHTHOCTH aTOMOB XUMHUYECKHX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. (OTHOCUTENBHAs aTOMHas Macca.
OTHocuTenbHas MOJNEKYIsIpHas Macca. MaccoBasi JoJIsl XUMUYECKOTO 3JIEMEHTA B
COECIMHEHNH.

KomnuectBo Bemectsa. Moib. MoisipHast macca. B3auMoCBs3b KOJIMYECTBA,
Macchl M 4YHUCIa CTPYKTYpPHBIX €IuHUI BewiecTBa. Pacu€rel mo dopmynam
XUMUYECKUX COCTMHEHUM.

Pu3nyecKue U XMMHUYECKUE SBJICHUS. XUMHUYECKasl peakuus U €€ MpU3HaAKU.
3aKOH COXpaHEHWs MacChl BEIECTB. XHMMHUYECKHe ypaBHeHusa. Knaccudukanums
XUMHYECKUX peakini (COeTUHEHUS, Pa3JIOKEHUS, 3aMEIICHUs, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCYJ0H, MpaBUiiaMu padOThl B J1abopaTopuu U
npuémMaMu 00pallieHus: ¢ J1abopaTopHbIM 00OpPYOBaAaHUEM, U3YUCHUE U OMUCAHUE
du3nuecKkux CBOMCTB 00pa3lioB HEOPraHMYECKUX BEILIECTB, HAOJIOJICHUE
¢usnveckux (TUTaBICHWE BOCKA, TasHHE JIbJa, PACTUPAHUE caxapa B CTYIIKE,
KATICHUE W KOHJEHCAIMS BOJBI) U XUMHUYECKHX (FOPEHHE CBEYH, MPOKATUBAHHE
MEIHOM IPOBOJIOKH, B3aUMOJICHCTBUE Mejla C KUCIOTON) SIBJICHHUM, HAOIIOICHUE U
OIMCAaHHWE TPHU3HAKOB MPOTCKAHMsS XUMHYCCKUX peakiui (pasioxeHHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pa3iioKeHUE THIPOKCHAA
meau (1) mpu HarpeBaHuu, B3aMMOJCHCTBHE jkelie3a ¢ pactBopoM coiu meau (11),
U3y4YEeHHE CIOCOOOB pa3leieHHuss CMecel: ¢ MOMOUIbI0 MarHura, (GUIbTPOBAHHUE,
BBITIApUBAHUE, JUCTUWLISAINSA, XpoMaTorpadusi, mpoBeeHNEe OYUCTKU TTOBAPEHHON
COJIM, HaOJIOJEHWE W  ONHKCAaHHWE  pe3yJbTaTOB  MPOBEACHUS  OINBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAcChl, CO3JAaHUE MOJEIEH MOJIEKYII
(mmapocTep>KHEBBIX).

Baskueiue npeacTaBUTe M HEOPraHMYECKHX BELECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciaopoa — 3jieMEHT U MpPOCTOE
BelecTBo. Haxokznenuwe Kuciopojga B Mpupojae, (pu3nyeckue U XUMUYECKHE
cBorictBa (peakiuu ropenus). Okcunpl. Ilpumenenwe kuciaopoga. CrocoOsb



MOJIyYECHHsS] KHUCJIOpoJa B JadopaTopud ¢ MOPOMBINLIEHHOCTU. Kpyrosopot
Kkucaoposa B mpupojie. O30H — alIoTpoIHas MoIU(UKALINS KUCIOPO/a.

TernnoBoit 3¢pdekT XxuMHUecKoW peakind, TEPMOXUMUYECKUE YpaBHEHHS,
DK30- M JHAOTEPMHYECKHE peakuuu. TOIIMBO: yrojlb U METaH. 3arps3HCHHE
BO3/lyXa, YCUJICHHE MAPHUKOBOTO 3(deKkTa, pazpylieHue 030HOBOTO CIOSI.

Bonopon — nsnemeHT W mpocrtoe BemecTBO. Haxoxaenue Bomopoaa B
npupoae, GU3MYECKe ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
noy4yeHus. Kucimotsl u conmu.

MomnsipHbIii 00BEM ra3oB. Pacu€Tsl Mo XUMHUYECKUM YPaBHEHUSIM.

dusnueckne CcBOWCTBA BOAbl. Boma kak pacrBopurens. PacTBOpsI.
HacepilieHHbIE M HEHACBINIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEMIECTB B BOJE.
MaccoBas 10J1g BEIIECTBA B pacTBOpPE. XUMUUYECKUE CBOMCTBA BOJbl. OCHOBaHHS.
Ponp pacTBOpoB B NpUpOJE U B KU3HH 4YesioBeKa. KpyroBopot BoAbl B MPUPOJE.
3arpsi3HeHUE NPUPOAHBIX BoA. OXpaHa U OYMCTKA NPUPOTHBIX BO/I.

Knaccuduxanus neopranmdeckux coeauHeHuid. Oxcunbl. Knaccudukanms
OKCHJIOB.  coyieoOpasytoniie  (OCHOBHBIC, KHCIOTHBIC, aM{QoTepHbIe) U
HecosneoOpazyronme. Homenknarypa oxcugoB. Duznueckue MU XUMHUYECKUE
cBoOMCTBa OKCHAOB. [losrydeHrne okCuIoB.

OcHoBanusa. Knaccudukamuss ocHoBaHWM: MEIOYM U HEPACTBOPUMBIC
ocHoBaHud. HomeHknatypa ocHoBaHuil. Du3NYECKME M XMMHUYECKHE CBOMCTBA
ocHoBaHuM. [lomydyeHre OCHOBaHHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciaor. @usznyueckue u
XUMHUECKHEe cBoMcTBa KucioT. Psan aktuBHoctH MetayuioB H. H. bekerosa.
[Tosrydyenue KUCIOT.

Comu. Homenknatypa cosneil. @U3NYECKUE U XMMHUYECKHUE CBOMCTBA COJIEH.
[Tomyuenue conen.

I'eHeTnueckas CBsI3bp MEXKY KJIaCCAMU HEOPTraHUYECKUX COCAUHECHUM.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE ONPEACIICHUE COJCPHKAHUS KUCIOPOJa B BO3/IyX€E, IMOJTYyUYECHUE,
coOuMpaHue, pacro3HAaBaHME M U3YUYEHUE CBOMCTB KHUCJIOpPOJAa, HaOI0eHue
B3aMMOJICHCTBUS BEIIECTB C KHUCIOPOAOM M YCIIOBHS BO3HUKHOBEHUS W
npekpaiieHuss ropeHus (mojkapa), O3HAKOMJIGHHE C O0pa3liaMd OKCHAOB H
OMKMCAaHUE WX CBOMCTB, MOJydYeHHE, cOoOUpaHWe, pACIO3HABAHWUE W U3YUYCHUE
CBOMCTB BoJOopoja (ropeHme), B3auMocicTBre Bomopoaa ¢ okcuaoMm menu (1)
(BO3MOXXHO HMCIOJIB30BAHUE BHJICOMATEPUAIIOB), HAOIIOACHUE 0Opa3IOB BEIICCTB
KOJMYECTBOM 1 MOJb, HCCIEIOBAHUE OCOOEHHOCTEH pPAacTBOPEHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBIICHUE PACTBOPOB C OMNPEACIEHHON
MAaCCOBOMW J0JIE PACTBOPEHHOIO BEIIECTBA, B3aUMOAECHUCTBUAE BOJbBI C METAJLUIAMU
(matpuem w  KambiieMm) (BO3MOXKHO — HCIIOJIb30BAaHHE  BHUICOMATCPUAIIOB),



WCCJICIOBaHUE OO0pa3loB HEOPraHWYECKWX BEIIECTB Pa3IMYHBIX KIJIACCOB,
HaOJIOICHNE M3MEHEHHSI OKPACKU MHIMKATOPOB B PACTBOPAX KHUCIOT W IETOYCH,
u3ydeHne B3amMozekicTBus okcuma meaw (Il) ¢ pacTtBopoMm cepHOM KHCIIOTHI,
KHCJIIOT C METajulaMH, peakUWil HEUTpalM3aluM, IOJYyYEHHE HEPACTBOPUMBIX
OCHOBAHHUM, BBITECHEHHE OJHOTO METaJlJla IPYTHMM W3 PacTBOpa COJM, PEUICHUE
AKCIIEPUMEHTAIBHBIX 33/a4 N0 TeMme «BaxHeWmme Kiacchl HEOPraHUYECKUX
COEMHECHUI».

IHepuoauueckud 3axkoH u lIlepumoauueckass cucreMa XUMHYECKHX
yiemenToB JI. M. MenaeneeBa. CrpoeHne aTroMoB. XHUMHYECKAsi CBSI3b.
OKHCINTEILHO-BOCCTAHOBUTEILHbIE PEAKIIMHU

[lepBbie TOMBITKK KIACCUPUKAIIMU XUMHUYECKUX dJIEeMEHTOB. [loHsATHe O
Ipynmnax CXOJHBIX 3JieMeHTOB (IIEJIOYHBICE M IIEJIOYHO3EMENIbHBIE METaJlIbI,
raJOreHbI, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3yoT aM(OTePHBIC OKCHIbI
Y TUPOKCUIBI.

[Teprnonnueckuit 3akoH. [leproanueckas cucTeMa XMMHYECKHUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkonepuonHas u  JiuHHONepuoAHass  (OpMbI
[Teprnonnueckoit cucreMbl xumudeckux sneMeHToB [[. . Menneneesa. Ileprnoabt
u rpynnbl. DU3MYECKUN CMBICI IOPSAJKOBOIO HOMEpA, HOMEpPOB IepUoaa H
IPYNIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3otonsl. Dnektponsl. CtpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aToMoB TMepBbIX 20 XUMHUYECKHX  JJIEMECHTOB
[Tepuonnueckoin cucremsl J[. U. MenneneeBa. XapakTepuCTUKAa XUMHUUYECKOTO
AJIEMEHTA 110 ero nosnoxeHurw B [lepuoanyeckont cucreme /1. . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUS paJnyca aTOMOB XHUMHYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKMCTB IO TPYNIIaM U TIEPUOJIAM.

3nauenue [lepunoanyeckoro 3akona u [lepuognyeckoil CHCTEMbI XUMUYECKUX
DJIEMEHTOB I pa3BuThs Hayku U npaktuku. . M. MenneneeB — yd€Hbli u
rpaK1aHUH.

Xumuueckass cBs3b. KoBasieHTHass (MOJISIpHAsT H  HETOJIAPHAS) CBS3b.
DIEKTPOOTPULATEIBHOCTh XUMUUECKUX AIIEMEHTOB. FIOHHAsI CBA3b.

Crenenp  okucneHus.  OKUCIUTEIBbHO--BOCCTAHOBHUTEIBHBIE  PEAKIIUU.
[Tponiecchl OKUCIEHUsI U BOCCTaHOBIIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumeHm:

u3ydyeHue oO0OpasllioB BEIECTB METAUIOB M HEMETAJJIOB, B3aMMOJIEHCTBUE
TUAPOKCUIA LHWHKA C pAacTBOpPAMHU KHUCJIOT M WIEJOYEH, MPOBEICHHUE OMBITOB,
WUTIOCTPUPYIOIINX — MPHUMEPBl  OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX — PEAKLIHI
(ropenue, peakiuu pas3IoKCHHsI, COCTUHEHU).

Meostcnpeomemmnule ceazu



Peanuzanus MEXNpeaMETHBIX CBS3€H MpU M3YYCHUM XUMUU B 8 Kiacce
OCYLIECTBJISIETCS 4epe3 HCMOJIb30BAHME KaK OOIIMX ECTECTBEHHO--HAYYHBIX
MOHSATHUM, TaK W MOHSTHUH, SIBISIONIUXCS CUCTEMHBIMU ISl OT/ACJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.

OO01Me ecTecTBeHHO--HAyYHbIE TIOHSTHS: HAy4HbIN (aKT, TUIOTE3a, TEOpus,
3aKOH, AaHaJlW3, CHUHTE3, KIacCHU(HUKAIMA, TMEePUOJUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@u3nka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIU],
W30TOIbl, PAAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsij, BEUIECTBO, TEJO,
00BEM, arperarHoe COCTOSIHHME BEIECTBA, ras, (GU3MYECKUE BEITUUYHHBI, €IUHUIIBI
U3MEPEHNS, KOCMOC, IUTaHETHI, 3BE3/1bI, CoHIIE.

buonorus: Gporocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, rumpocdepa, MHUHEpAIb, TOPHBIE MOPOIHI,
IIOJIE3HBIE UCKOIIAEMbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYECKasA peaKUMs

[Teprnonnueckuit 3akoH. [leprnonnyeckas cucteMa XMMHYECKUX JIEMEHTOB /1.
N. MengeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHUU CBOICTB
XUMUAYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOMAOB, Kaius, KalblUi H HX
COCMHEHU B COOTBETCTBUM C IIOJIOKEHUEM »3JIEMEHTOB B I[lepuoandeckoit
CHUCTEME U CTPOCHUEM MX AaTOMOB.

CrpoeHue BemiecTBa: BHAbI XUMHUYECKOW CBSI3U. THUIBI KPUCTALIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT TUIIA KPUCTATUIMYECKON PEIIETKU U
BUJIa XUMHUYECKOH CBSI3M.

Knaccudukanyss 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKHUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJAaccaM HEOPraHUYECKHX
COEMHEHUN, TEHETUYECKAs CBA3b HEOPTaHUYECKUX BEILIECTB.

Knaccudukanus XMMHYSCKUX PEaKIUi 10 Pa3IMYHbIM HpU3HaKaM (110 YHCITy
U COCTaBy YYacCTBYIOIIMX B pEaKIMU BEUIECTB, MO TEIUIOBOMY 3¢ (deKTy, Mo
MU3MEHEHUIO CTENEHEH OKHCIICHHUS] XMMUYECKUX SJIEMEHTOB, IO 0OpPaTUMOCTH, IO
YUACTHIO KaTajau3aTopa). DK30- U SHJOTCPMUUYCCKHE PEAKIIMH, TCPMOXHUMHUYCCKUEC
YpPaBHEHHS.

[TonsiTe o ckopoctn XuMuyecko peakiuu. [loHsTHe 00 OOpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peakiusaX. [IoHsITHE 0 TOMOreHHbIX U IeTepPOreHHBIX
peakuusax. Ilonarue o karanusze. [loHATHE 0 XMMUYECKOM paBHOBeCcHH. DaKTOPHI,
BIIMSIFOIIIME HA CKOPOCTh XUMHYECKOW pEAKIUU W TOJO0KEHUE XHUMHUYECKOIO
PaBHOBECHSL.

OKHCIUTETFHO-BOCCTAHOBUTEIILHBIE  PEAKIMM,  AJICKTPOHHBIM  OajaHC
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  pEaKLHH. CocraBinenue  ypaBHEHUU



OKHCIIUTEIIbHO--BOCCTAHOBUTENIBHBIX ~ PEaKIMil C HCIOJb30BAaHMEM  METOJIa
AJIEKTPOHHOTO OaJlaHca.

Teopust 3AEKTPOTUTUIECKON TUCCOLMAIUU. DIICKTPOJIUTHI U HEIJICKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHu3M OHCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUJIAMHU
XUMHUYeCcKOH cBsizu. CTeneHp Aucconnanuu. CHUIbHBIC U CIA0bIE SJIEKTPOJIUTHI.

Peakuiuu noHHOro oOMeHa. Y ClIOBUS MPOTEKAHUSI PEAKIIU MOHHOTO OOMEHaA,
MOJHBIE M COKpall¢HHbIE HOHHBIE YpaBHEHUs peakiuid. CBOICTBa KHUCIOT,
OCHOBAaHMM W COJIGM B CBETE MPEACTaBICHUH 00 DICKTPOJIUTHYCCKON
nuccounanuu. KauectBeHHbIe peakiii Ha HOHBL. [[oHATHE O TUapOIN3E CONEi.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJACIISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHWYeCKUX
BCIICCTB — METAJUIOB M HeMeTauloB (rpadura W ajamasa), CIOKHBIX BEIIECTB
(xyopuaa HaATpUs), MCCACIOBAaHME 3aBUCUMOCTH CKOPOCTH XHMHUYECKOH peaKiuu
OT BO3JICUCTBUS PA3IMUHBIX (PAKTOPOB, HCCIENOBAHUE DICKTPONPOBOIHOCTHU
pacTBOpPOB BEIIECTB, MpOIECCa AUCCOUMAIMUA KHUCJIOT, IIEJIO4Yed U COJeH
(BO3MOXHO  HCITOJIb30BaHWE BHJICO MaTepHAIOB), TPOBCACHHE  OIIBITOB,
WUTIOCTPUPYIOUIUX ~ TMPU3HAKK  TMPOTEKaHUs  peakluil  HMOHHOro  OOMeHa
(oOpasoBanme ocajaka, BBIJCICHHE Ta3a, O0Opa3oBaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX — OPUMEPBI  OKHUCIHUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHM
(ropenue, peaknuu pas3lIoKCHHS, COCIMHCHHS), PACIO3HABAHUE HEOPTAaHHUCCKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKIUMid Ha HOHBI, pEIICHHE
AKCHEPUMEHTAIIbHBIX 3a]1a4.

HeMmeTaJibl U MX COeIMHEHU S

OOmast xapakTepucTuka rajgoreHoB. (OCOOCHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHbIe CcTerneHu okucieHus. CTpoeHue U (PU3MYECKUE CBOMCTBA MPOCTHIX
BEUIECTB — TAJONCHOB. XHMHUYECKHME CBOWCTBA HA NPUMEpPE  XJIopa
(B3amMopelicTBHE € MeTalylaMHM, HEMETaIaMH, IIesiodamMu). XJIOPOBOIOPO/I.
ConsiHast KHCIIOTa, XMMUYECKHE CBOWCTBA, IOJy4YeHHE, NMpUMEHeHue. JleiicTBue
XJIOpa W XJOPOBOJOPOJA HAa OPraHU3M 4YeJOBEKa. BakHeHmme XJIOpUAbl U HX
Hax0XJICHUE B IPUPOJE.

O6mas xapaktepuctuka 31aeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe CTerneHu okucieHus. CTpoeHue M (Pu3MyYecKue CBONCTBA
MIPOCTHIX BEIIECTB — KUCIOPOA U CepPhl. AJUIOTPOITHBIE MOIU(DUKAIIUN KUCIOPOIa
U cepbl. XuMHUYecKre CcBOMCTBa cepbl. CepoBOAOpO, CTpoeHHUE, (PU3UUYECKUE U
XUMU4Yeckue cBorctBa. OKCUABI CEpbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
CepHas KuCIIOTa, (U3HYSCKHE W XUMHYECKHe CBoicTBa (oOmme Kak
NPEJICTAaBUTENSI KJIacca KHUCIOT M CHEIU(HUUecKre). XUMUYCCKUE PEaKIIHH,
JeKalue B OCHOBE MPOMBIIUICHHOTO CMOCO0a TMOMYYEHUS CEPHON KHCIIOTHI.
[Ipumenenue cepHoil KucnoThel. Conu CEpHON KUCIOTHI, KAY€CTBEHHAs pEaKLMsl Ha



cynbdar-uoH. HaxoxaeHue cepbl U €€ COCIUHEHUH B MpUpoae. XUMHUYECKOE
3arps3HEHUE OKPYKAMOIMIEH Cpeabl COSAMHEHUSMH Cepbl (KUCIOTHBIC JIOXK[IH,
3arpsi3HEHUE BO3IyXa U BOJOEMOB), CITIOCOOBI €T0 MIPEI0TBPAILCHISI.

OOmias xapakrepuctuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHMS. A30T, PacIpOCTpaHEHUE B NIPUPOJE,
duznyueckre u XxuMu4yeckue cBoiictsa. KpyroBopot a3ora B mpupojae. AMMuUak, ero
(u3nYecKue 1 XUMUYECKHE CBOMCTBA, NOJlydeHHE U npuMmeHeHue. Coiau aMMOHus,
uX pU3NYeCKue U XUMUUYECKHUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuys Ha
MOHBl aMMOHUS. A30THas KHUCIIOTa, €€ MoJyuyeHue, (PU3MUecKue M XMMHUYECKHE
cBoiicTBa (0OmIME Kak TpEACTaBUTENS Kiacca KHCIOT M cHenu(puuecKue).
Hcnonb3oBaHWEe HUTPATOB M COJEM aMMOHHUS B KayeCTBE MMHEPAJIbHBIX
yA00peHuil. XMMHUYECKOE 3arps3HEHUE OKPYIKAIOIIEH Cpelibl COEAMHEHUSIMU a30Ta
(kMCITOTHBIC ITOXKAM, 3arpsi3HEHHE BO31yXa, NOYBBI W BomoémoB). Docdop,
ayoTponHele Moaupukanuu ¢ocdopa, (u3MUECKUEe U XMUMHUUYECKHE CBOWCTBA.
Oxcun pochopa (V) u pochopHas kuciora, GU3HUSCKHE U XUMUICCKHAE CBOMCTBA,
nostyyeHue. Mcnonb3oBanue pocaToB B KaYECTBE MUHEPATbHBIX YIOOPEHHUM.

O6mas xapakrepuctuka 31eMeHTOB |IVA-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapakTEpHBIE  CTENEHU  OKUCIEHUSA.  YTJIEpPOJ,  aUIOTPOIHbIE
Moau(UKaIMK, pPACIpOCTpaHEHHE B NpPHUPOJAE, (PUINYECKUE U XUMHUYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopot yriaepoaa B npupone. OKCUIbl yriepoaa, ux
bu3nueckue W XMMHYECKHE CBOMCTBA, [JEHCTBHE Ha MKUBbIE OpPraHU3MBI,
NOJlyY€HHUE M MPUMEHEHHE. DKOJIOTMYecKHe MpoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yriepona (IV), rumore3a rino0aibHOrO MOTEIUICHHS KJIMMaTa, MapHUKOBBIN
adekT. YroapHas KUCI0Ta U €€ COMM, uX (PU3NYECKHEe U XMMHUYCCKHE CBOMCTBA,
noiyyeHue U npuMmeHeHue. KadecTBeHHas peakuuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIULIMHE, IPOMBIIIJIEHHOCTH U CEJIBCKOM
XO35UCTBE.

[lepBoHayanbHbIe TOHATHUS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTUHEHUSIX
yrieposaa (MeTaH, 3TaH, STHJICH, alleTUIICH, 3TaHOJI, TIIMIEPUH, YKCYCHAsI KUCIIOTa).
[lpuponHble HMCTOYHUKH YIIEBOAOPONOB (Yyroiib, TpPUPOAHBIA Ta3, HEPTH),
OPOAYKTHl HMX mepepaboTku (OEH3MH), UX pOJib B OBITY W MPOMBIIUICHHOCTH.
[TonsiTrie 0 OMOJIOTMYECKU Ba)KHBIX BEILIECTBAX: XKHUPaxX, OeNKax, yrieBogax — U ux
pojii B KM3HM 4YEJIOBEKAa. MaTepualbHOE €IMHCTBO OpPraHUYECKHX H
HEOPTraHWYECKHUX COCIUHECHHUN.

Kpemuuii, ero ¢Qusnueckue M XUMHUYECKHE CBOWCTBA, MOJIYYEHUE U
npumenenue. CoenuHeHusi kpemHus B mpupone. OOmipe mnpencraBieHus 00
okcuae kpemaus (IV) um kpemHueBoit kucimore. CHIMKATBI, HX HCIIOJB30BAHKUE B
ObITY, B MPOMBIIUICHHOCTU. BaxkHelne cTpouTenbHbIE MaTepuaibl. KepaMHUKa,



CTEKJIO, IIEMEHT, OeToH, kene300eToH. [IpobaeMbl 6€30macHOr0 MCIOJIb30BAHUS
CTPOUTENBHBIX MATEPUAIIOB B TOBCEHEBHOM JKU3HH.

Xumuueckuii IKCnepumenm:

U3y4yeHue 00pa3o0B HEOPTAaHMYECKUX BELIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MIPOBE/ICHHE KAYECTBEHHBIX PEaKIMi Ha XJIOPHUI-UOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHUsI, OIBITHI, OTPAKAMOIMHE (PU3NUESCKHE M XHMHYECKHE CBOHCTBA
TJIOTCHOB W WX COCAUHCHHH (BO3MOXKHO HCIIOJIb30BAHHE BHJICOMATEPHAIIOB),
O3HaKOMJICHHE C oOpasiamMu XJOpUIOB (TaJOrCHHUIOB), O3HAKOMJICHHE C
obOpasimlaMu  ceppl ©U €  COCAMHCHUSMH  (BO3MOXHO  HCIIOJIb30BaHHE
BHJICOMATEPHAIIOB), HAOJIOACHUE TIpoIiecca OOYIJIMBAHUS caxapa IOJ| ACHCTBUEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCIOTHI, H3YYEHHE XUMHUYECKUX CBOMCTB
pa30aBIE€HHON CEPHOU KUCIOTHI, MPOBEICHNE KaUeCTBEHHOM peaKIuu Ha CyJb(aT-
WOH W HaOJIoJieHWe TpHu3HakKa e€ MPOTEKaHUs, O3HAKOMIIEHHWE C (HHU3UYECKUMU
CBOWCTBaMH a30Ta, ¢ochopa ¥ HX coenuHeHHH (BO3MOXHO HCIIOJIb30BaHHE
BHJICOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOCPOPHBIX YAOOPEHHUH, MONTyUYCHHE,
coOupaHue, paclio3HaBaHWE W M3y4eHHWE CBOMCTB aMMHakKa, IIPOBECHUE
Ka4eCTBEHHBIX peakIuii Ha MOH aMMOHUS U ¢ocdaT-uOH U HU3yUYECHHE MPU3HAKOB
UX MPOTEKaHMs, B3aUMOICMCTBUE KOHLIEHTPUPOBAHHOW A30THOU KUCIIOTHI C MEBIO
(BOBMOXXHO  HWCIOJIBb30BAaHWE  BHJICOMATEPHUAJIOB), U3y4CHHE  MOJICTICH
KPUCTAUIMUECKUX PpEIIETOK aiMasza, Tpaduta, ¢yiepeHa, O3HAKOMJICHHE C
MPOIIECCOM  aJCOPOLMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIIEM U
YCTPOWCTBOM TPOTHBOrasa, MOJydeHHE, COOMpaHUe, PACTIO3HABAHUE U H3YyUCHHE
CBOMCTB YIJICKMCIIOTO Tra3a, MPOBEJICHHE KAaUeCTBEHHBIX peakIuii Ha KapOoHAT U
CUJIMKAT-WOHbl W HW3YyYCHHE NPU3HAKOB HX MPOTEKAHUS, O3HAKOMJIEHUE C
NPOAYKIIMEH CUJIMKATHONW MPOMBIIIJIEHHOCTH, PEIICHUE JKCIePUMEHTAIbHbIX
3a/1a4 1o TeMe «BakHele HeMeTaJUTbl U UX COCTUHEHUS.

MeTaJLibl M MX COEIMHEHU S

OO0mast xapaKTepUCTUKAa XUMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux TnonoxeHus B llepuomnyeckor cucrteMe XHUMHYECKUX 3yeMeHToB [, M.
MeHnpneneeBa u ctpoeHuss aromoB. CTpoeHHE METauoB. MeTammyeckas CBs3b U
METAJIMYECKass ~ KPUCTAJUIMUECKass  PEemeETKa.  DIEKTPOXUMHUYECKUU  psij
HaNpsOKEHUH MeTalsioB. OU3nYecKue U XMMUYEeCKHe CBOMCTBa MeTayioB. O01mue
CIOCOOBI TIONy4YeHUsT MeTawioB. [loHsATHE O KOppPO3WHM METAIOB, OCHOBHBIE
CIOCOOBI 3alUTHl MX OT Koppo3uu. CrutaBbl (CTanb, YyryH, TIOPATIOMUHHIM,
OpOH3a) ¥ UX MPUMEHEHHUE B OBITY U MPOMBIIIJICHHOCTH.

[[lenounbie mMeTawibl: monokeHue B llepuonnueckoit cucreMe XUMHUYECKUX
anementoB /. M. Menaeneesa, CTpoeHME MX aTOMOB, HaxO0KJIECHHE B IIPUPOJE.
dusnvecknue U XUMHYECKHE CBOKMCTBa (Ha mpuMmepe Hatpus W Kamus). OKCHUIbl U



TUJIPOKCUABI HaTpus W Kanud. [IpuMeHeHne mEenoYHbIX METAUIOB U UX
COCJIMHCHUH,

[[lenoyHno3emenbHbIE METAJUIBI MarHMid M KaJblMA. IIOJIOXKEHHE B
[Tepuomuueckont cucreme xumudeckux snemeHtoB . M. MenpaeneeBa, crpoenue
MX aTOMOB, HaX0XJeHUE B NMpupojie. PU3ndecKkre 1 XUMUUECKUE CBOMCTBA MarHus
¥ Kajplus. BakHeidmwe coeluHEHUS KaiabIMs (OKCHA, THIPOKCHJ, COJIH).
JKécTKkoCcTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TTo10keHue B [Ieprnoandeckoil cucteMe XuMUYECKUX SJIEMEHTOB
. . MengeneeBa, CTpOEHUE aToMa, HAXOXICHUE B Ipupoiac. PU3UYECKUE U
XUMHUYECKHEe CBOMCTBA aTFOMHHUSA. AM(POTEPHBIC CBOMCTBA OKCHAA M THIPOKCHIA
aJIIOMHHHUS.

Kenezo: nonoxenne B [lepuoguueckoi cucreMe XuMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpOCHME aToMa, HaxXOXJIeHUE B mnpupone. Duzmyeckue u
XMMHYECKHE CBOMCTBA Kese3a. OKCHIbI, THAPOKCUABI U coiu xkenesa (1) u sxemesa
(1), ux cocraB, CBOMCTBA U MOJyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHWE ¢ o0pa3llaMd METAJJIOB U CIUIAaBOB, HUX (PU3MUECKUMHU
CBOMCTBaMHM, H3YYCHHEC PE3YJIbTAaTOB  KOPPO3MH  METALUIOB  (BO3MOXKHO
UCIOJB30BaHUE BHICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOACHCTBHS OKCHIA
KaJbIlUsl W HATpusg C BOJOW (BO3MOXKHO HCITOJIb30BAHHE BHUICOMATEPHAIIOR),
HCCIICZIOBAHUE CBOWCTB XKECTKOW BOJIBI, MPOIIECCAa TOPEHUS KeJe3a B KUCIOPOAE
(BOBMOXKHO  HCIIOJIB30BaHHME  BUIACOMATCPHAIOB), IPH3HAKOB  IPOTCKAHUS
KAaYE€CTBEHHBIX PEAKIIMKA HAa WMOHBI: MArHus, KajablUs, aJIIOMUHUS, [IMHKA, XKEJe3a
(1) u xene3a (1), meau (1), HaOMrOIEHUE U ONTUCAHKE TPOIIECCOB OKPAITMBAHHMS
IUTAMCHH HWOHAMHM HATpHs, Kaiusd W Kaiublusd (BO3MOXKHO HCIIOJIb30BAHHE
BHJICOMATEPHAIIOB), UCCIIeI0BaHUE aM(pOTEPHBIX CBOMCTB THAPOKCHIA aTIOMUHUS
Y TUIPOKCHU/JIA [IMHKA, PEIICHUE SKCIIEPUMEHTABHBIX 33/1a4 N0 TeMe «BaxHenime
METaJlJIbl U UX COCIMHCHUSIY.

XUMHA 4 OKPYKAKIIAs cpeaa

BemecTtBa u Marepuanbl B TNOBCEIHEBHOW JKU3HM 4YeJIOBEKa. be3omacHoe
HCIIOJIb30BAaHNE BEIIECTB M XUMHYECKUX peakiuil B ObITy. [lepBas momoris npu
XAMHUYECKUX 05KOTaX U OTPABJICHUSX.

XUMHUYECKOE 3arps3HEHHE OKpYIKarolied cpeibl (MpeaesbHas IOMyCTHMast
KOHIICHTpanus BeriecTs, Aanee — [1JIK). Ponb XUMUK B PEIIEHUN 3KOJIOTHYCCKUX
pooJIeM.

XumuuecKkuii IKCnepuMeHm:

U3y4YeHHE 00pasloB MaTepHaoB (CTEKIIO, CIIaBbI METAJUIOB, MOJUMEPHBIC
MaTepHUaIIbI).

Mesxcnpeomemmnbnie ceasu



Peanuzanus MEXNpeaMETHBIX CBS3€H MpU M3yYeHUM XUMUU B 9 Kiacce
OCYIIIECTBIISIETCS. 4Yepe3 HCIIOJIb30BAaHWE KaK OOIMMX €CTeCTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHSATUH, ABJSIOMIUXCS CUCTEMHBIMHU TSI OTACTBHBIX MPEIMETOB
€CTECTBEHHO--HayYHOTO IHKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSTHUS: HAy4YHbIH (DaKkT, rumoTesa, 3aKoH,
TEOpWs, aHalu3, CHUHTE3, KilacCUPUKANK, TMEPUOJUIHOCTh, HAOIIOJACHHUE,
DKCIIEPUMEHT, MOJCIUPOBAHNE, W3MEPEHHE, MOJeb, SBIICHHUE, IMapPHUKOBBIN
s PeKT, TEXHOJIOTHS, MaTECPHUAIIBI.

®duzuka: Marepusi, aToM, DOJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIHU],
U30TONBI, PATUOAKTUBHOCTh, MOJICKYJA, DJICKTPUUYSCKUN 3apsij, MNPOBOIHUKH,
MOJYNIPOBOJTHUKH, JTUAJIEKTPUKH, (POTODJIEMEHT, BEIECTBO, TEI0, OOBEM,
arperaTHoe COCTOSIHME BEIECTBA, T'a3, pacTBOP, PACTBOPUMOCTD, KpUCTAIIIMUECKAS
peméTKka, CruiaBbl, (U3UYECKUE BEJIMYMHBI, €IUHUIIBI U3MEPEHUS, KOCMHUYECKOE
MIPOCTPAHCTBO, MJIaHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npixaHue, Ouocdepa, IKOCUCTEMA, MHUHEpaIbHbIE
yAOOPEHUS, MUKPOIJIEMEHThI, MAKPOJJIEMEHTHI, TUTATCIHLHBIC BEIICCTRA.

['eorpadusi: armocdepa, rugpocdepa, MHUHEpANbI, TOPHBIE MOPOIHI,
MOJIE3HBIE UCKOIAEMbI€, TOTUIUBO, BOJIHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pEe3yNbTaThl OCBOCHUSI MPOrPAaMMBI OCHOBHOTO OOIIETO
oOpa3oBaHMsI JOCTHTAIOTCS B X0/¢ OOYYCHHS XMMHH B €JUHCTBE Y4EeOHOU W
BOCIIMUTATENBHON IEATEIBHOCTH B COOTBETCTBUU C TPAIUIIMOHHBIMU POCCUNCKUMH
COILIMOKYJbTYPHBIMM M JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, IIPUHSITBIMU B
oOlIecTBEe MpaBWJIaMd M HOPMaMM TIOBEICHHMS M CIOCOOCTBYIOT MpoleccaM
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUAIU3AIUNA 00YUaArOITUXCSI.

JIuyHOCTHBIE ~ pe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYyYArOUIUXCS
PYKOBOACTBOBAaTbCS CHUCTEMOW TMO3UTUBHBIX LIEHHOCTHBIX OpHUEHTAUMN U
pAaCIIMPEHHUE OIBITA AEATEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOTO BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIEAWIO, MOHHMAHMS 3HAYCHUS XWMHUYECKOM HAYKH B JKU3HU
COBPEMEHHOT0 OOIIEeCTBa, CIOCOOHOCTU BIAAETh JOCTOBEPHON MHMOpMarumen o
MIEPEIOBBIX JOCTHXKEHUSIX M OTKPBITUSIX MHUPOBOM WU OTEUECTBEHHOM XUMMH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPOMCTBE MHUpA U OOIIIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHUS .

MPEJICTABIICHUSI O COLUHUAIBHBIX HOPMax MW NpaBWIaX MEXINYHOCTHBIX
OTHOIIECHUN B KOJUJICKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  YyueOHO-HMCCIEOBATEIbCKOW, TBOPUYECKOW H  JAPYTHMX  BHUAAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHON JEATEIbHOCTH MpPH
BBITIOJTHEHUHM Y4Y€OHBIX, TO03HABATEIbHBIX 3aJlayd, BBIMOJHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/IaHUU YUCOHBIX MTPOCKTOB, CTPEMIICHUS K B3aUMOIIOHUMAHUIO
W B3aWMOIIOMOIIM B TIPOIlECCe OTOM y4YeOHOW MESITENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEJCHHE M IMIOCTYIIKM CBOHMX TOBApPHILEN C MO3ULUU
HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHHUSI MOCIIEACTBUI OCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSIL:

MHPOBO33PEHUYECKUE TPEJICTABICHUSI O BEIIECTBE M XMMHYECKOW PEAKIINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKU M COCTABIAIOLINE
OCHOBY JIJI1 TOHUMAaHUS CYIIHOCTA HAyYHOM KapTUHBI MUpPA, MPECTaBIEHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHS IPUPOJBI, B3aHUMOCBS3SX YEJIIOBEKA C
MIPUPOJHOU CPENION, O POJIM XMMHUU B ITIO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MM03HABATEJIbHBIE MOTHUBBI, HAITPABIICHHBIE HA MOJIYYCHUE HOBBIX 3HAHUHU MO
XUMUHW, HEOOXOMUMBIC ISl OOBSICHEHUS HAOIIOJAEeMBIX IMPOIECCOB W SIBICHHIM,
MO3HABaTENIbHOM, WHMOPMAIMOHHON W YUTATEIbCKOM KYJIbTYpbl, B TOM YHCIIE
HAaBBIKOB CaMOCTOSITENIbHOM pabOThl C Y4YeOHBIMM TEKCTaMH, CIPABOYHOU



JUTEPATYPOH, MOCTYMHBIMH TEXHHYCCKHUMH CpEACTBAaMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH,

WHTEpeC K OOYYCHHIO W TIO3HAHWIO, JI0003HATEIHLHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K CaMOOOpa30BaHMIO, MPOEKTHOM W  HMCCIEA0BATEIbCKON
JEATEeIIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIpaBJICHHOCTH M YPOBHsS OOy4YeHUS B
aJIbHEeHNIIeM;

4) popMupoBaHHA KYJLTYPHI 310POBbSI:

OCO3HAHME IICHHOCTH JKW3HHU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3JI0POBBIM 00pa3 >KM3HMU, OCO3HAHHUE IOCJICACTBUU U
HEIPHUATHE BPEIHBIX IPHUBBIYCK (YIOTPEOICHHS aIKOroJIsl, HAPKOTUKOB, KYPCHHSI),
HEOOXOJIUMOCTH  COOMIONICHUST MpaBui O€30MaCHOCTH TIpu  OOpalleHUuH ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U peabHOMN KU3HU;

5) TPy10BOT0 BOCTIMTAHUS :

HWHTEPEC K MPAKTUYECKOMY M3YUEHHUIO TTpodeCcCHil U Tpyaa pa3IuyHOIO poja,
YBOKECHUE K TPYIy U pe3yjbTaraMm TPYJIOBOM JEATEIHHOCTH, B TOM YHCIE Ha
OCHOBE NPUMEHEHHUSI TMPEAMETHBIX 3HAHUN 10 XHUMHHU, OCO3HAHHBIA BBIOOD
WHJIUBUAYAJIBHOU TPAEKTOPUM MPOJOJIKEHUS 00pa30BaHUs C YUETOM JIMUYHOCTHBIX
WHTEPECOB 1 CITOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIemHon mpodeccroHaIbHOM IeSITEILHOCTH U Pa3BUTHS HEOOXOIUMBIX YMECHHH,
TOTOBHOCTh aJalTUPOBATHCS B TPOPECCUOHATIBHON Cpe/Ie;

6) PKOJOrHYeCKOro BOCIIUTAHMS:

AKOJIOTHYECKH IIeJIECOOOpa3HOe OTHOIICHUE K TIPUPOJIC KaK HCTOYHHKY
J)KU3HM Ha 3eMJie, OCHOBE €€ CYIIEeCTBOBAHUS, IOHMMAaHUE IIEHHOCTH 3J0POBOTO U
O6e3omacHOro oOpa3a JKU3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GbU3NYECKOMY M TMCUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTU COOJIIOACHUS
MpaBmJI 0€30MMacHOTO MOBEICHHS IIPU pabOTe ¢ BEIIECTBAMH, a TAKKE B CUTYaIIHIX,
YIPOKAIOMINX 3A0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUSA, MOJIy4aeMbIe MPU U3YYCHUH XUMHH, IS
pelIeHus 3a7a4, CBSI3aHHBIX C OKPYKAKOILIEH MPUPOIHOU CPEAOU, ISl IIOBBILLICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJbTYpPhl, OCO3HaHUA TIJ00aJIbHOrO  XapakTepa
AKOJIOTMYECKUX MPOOJIeM M MyTeH HUX PEIICHUs MOCPEICTBOM METOJOB XHUMHH,
AKOJIOTHYECKOI0 MBIILICHHS, YMEHHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHHUKATUBHOM U COLMAIILHON ITPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe wMmeTanmpeaMeTHBIX pPE3yJIbTAaTOB BBIACISIOT 3HAYUMBIC JIS
GbopMUpOBaHHS MHPOBO33PCHHS OOICHAyYHBbIC IOHATUSA (3aKOH, Teopws,
NIPHUHIIAII, THITOTE3a, (aKT, CHCTeMa, TPOIECC, IKCIIEPUMEHT U APYToe.), KOTOPhIC
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TMPEIMETaxX W TO3BOJSIOT Ha
OCHOBE 3HAHUU W3 ITUX MPEIMETOB (OPMHUPOBATH MPEJICTABICHHE O IEJIOCTHOM



HAyYHOW KapTUHE MHpa, U YHHUBEPCAIbHbIC yaeOHbIe JelicTBHS (TI03HABATEIIbHBIE,
KOMMYHHKATHUBHBIC, PETYJSITHBHBIC), KOTOpPBbIE OOCCICUNBAIOT (HOPMUPOBAHHE
TOTOBHOCTH K CaMOCTOSATEIHbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOI
NESTEILHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiicTBUS

ba3oBble jioruyeckue 1eiicTBUS:

YMEHUS HWCTOJIB30BaTh MPHUEMBI JIOTHUECKOTO MBINIICHUS TPU OCBOCHUU
3HAHUI. PaCKPBIBATh CMBICI XMMHUYCCKUX MOHATUN (BBIACIATH MX XapaKTCPHBIC
NPU3HAKH, YCTaHABIMBATh B3aUMOCBS3b C JPYTHMHU TMOHSATHSAMH), HUCIOJIH30BaTh
MOHATHUS 1711 OOBSICHEHUS OTJIEIbHBIX ()AaKTOB U SIBJICHUH, BEHIOMPATh OCHOBAHUS U
KPUTEPUHU VIS KIACCH(PUKAIMN XUMHUYSCKUX BEIIECTB W XMUMHYECKUX PEaKIIHH,
yCTaHABIWBATh TMPUIUHHO-CIICJCTBEHHBIC CBS3W MEXKIYy OOBEKTaMH H3yYCHHS,
CTPOUTH JIOTHUYECKUE pacCykeHus (MHIyKTHBHBIC, IeAyKTUBHBIC, TI0 aHAJOTHN),
JieaTh BBIBOJIBI M 3aKIIFOUCHUS;

YMCHHE TPUMCHATH B IIPOLECCE ITO3HAHUSA MOHATHSA (IPEIMETHBIC M
MeTanpeIMETHBIE), CAMBOJINYCCKUE (3HAKOBBIC) MOJICIH, UCIIOJIb3YEMbIC B XHMHH,
peoOpa30BEIBATH MTUPOKO MPUMEHSIEMBIE B XUMHUHM MOJICIBHBIC TTPEACTABICHUS —
XUMHAYECKHI 3HaK (CHMMBOJI JJIEMEHTa), XMMHYecKas (GopMmysa H ypaBHEHHUE
XUMHUYECKON PEeaKIuu — MPU PEIICHUH YU4eOHO-TT03HABATENBHBIX 3aJ1a4, ¢ YYETOM
ATUX MOJEITBHBIX TPEJICTABIICHUNA BBISBJIATHL W XapaKTEPHU30BATh CYIICCTBCHHBIC
MPU3HAKU U3y4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIICCTB U XMMHUYECCKUX PEAKIINH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHBIE CBS3U U
MPOTUBOPEYHS B U3YHUAEMBIX IIPOIIECCAX U SIBJICHUSX.

ba3oBble uccienoBarebCcKue 1eUCTBUA:

YMEHHE HCIIOJIb30BaTh TOCTABJIICHHBIC BOIPOCH B KAadeCTBE WHCTPYMEHTA
MO3HAHUS, a TaKKe B KAayeCTBE OCHOBBI ISl (OPMHPOBAHUSA THUIOTE3bI IO
MIPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX CYXKICHUH;

NpUOOpPETEHUE ONbITa IO TUTAHHUPOBAHUIO, OPTaHU3AIMU W MPOBEIACHUIO
YUYEHUYECKUX JKCIIEPUMEHTOB, YMEHHME HaONI0AaTh 3a XOJOM IMpoIlecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTar, GopMyIupoBaTh 0000IIEHUS U
BBIBOJIbI IO PE3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHNUSA, COCTABIATh OTUET
O MPOJIEIaHHOM pabdoTe.

Pabora ¢ unpopmanmeii:

yMEHUE BbIOMpATh, aHAIM3UPOBATh WU HWHTEPIPETHPOBATH HH(MOPMAIUIO
Pa3IMYHBIX BUJIOB U (DOPM MPE/ICTABIICHHUS, MTOJIYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIApHAs  JIUTEpaTypa XHUMHYECKOTO COJCPIKAaHHS, CIHPaBOYHBIC
nocoOusi, pecypchl MHTepHETa), KPUTHYSCKH OIICHUBATH IPOTUBOPCUYHMBYIO W
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



yMEHUE TPUMEHSATH Pa3IUYHbIE METOJLI U 3aIPOCHI NPH MOWUCKE M O0TOOpE
uH(OpPMAIIMM U COOTBETCTBYIOIIWX JAHHBIX, HEOOXOIWMBIX IS BBITIOJTHEHUS
y4eOHBIX W TI03HABATEIBHBIX 3a71a4 ONMPEACIEHHOTO THIA, TPUOOPETEHUE OMbITA B
00JaCTH  MCHOJIb30BaHUSI MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYpOH aKTUBHOT'O MCIOJIb30BAHUS PA3IUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOATEIILHO BBIOMPATh ONTUMAIBHYIO (OpMY MpeACTaBICHUS HHHOPMAINH U
WUTIOCTPUPOBATh pelIaeMble 3aJadydl HECJIOKHBIMM CXEMaMH, JuarpamMami,
apyrumu ¢hopmMaMu rpaduKy U UX KOMOUHAITUSIMH;

yMEHUE UCIOJNIb30BaTh MW aHAJM3UpOBaThH B IIpollecce Y4yeOHOM U
UCCJIEI0BATENIbCKON JEATEIbHOCTH MH(POPMAIIMIO O BIUSHUU MPOMBIIIICHHOCTH,
CEJIbCKOTO XO3SIICTBa W TPAHCIOPTa HAa COCTOSIHUE OKPYXKaloled NpUpPOJAHOU
Cpelibl.

KoMmyHuKaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe HeiCTBUSA:

YMCHHS 3aJaBaTh BOIPOCH (B Xoie auanora u (WJIM) OUCKYCCHH) IIO
CyliecTBy  oOcyxkmaemMoll  TeMmbl, (OPMYIMPOBATH CBOM  MNPEAJIOKEHUS
OTHOCHUTEJILHO BBIMOJHEHUS TPEAJIOKEHHON 3a/1a4H;

YMEHHS  TPEACTaBISATh  IMOJYUYECHHBIE  PE3yJbTaThl  MO3HABATEILHOU
JEATEILHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTaX; JeliaTh IPEe3eHTAIUI0
PE3yJIbTaTOB BBIMOJIHEHUS XUMHUYECKOTO JKCIEpUMEHTa (I1abopaTOpHOTO OIBITA,
71a00paTOPHOM pabOTHI IO UCCIICOBAHUIO CBOMCTB BEIIECTB, yU€OHOT0 MPOCKTA);

YMEHHSI y4EOHOrOo COTPYJHHUYECTBA CO CBEPCTHHUKAMH B COBMECTHOM
MO3HABATEIIbHOW W MCCJIENOBATEIbCKOW  JCATEIBHOCTH TPU  PEIICHUU
BO3HHMKAIOIIUX TMPOOJIEM Ha OCHOBE yu€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3unuid (00CykIeHus,, 0OMEH MHEHHSMH, «MO3TOBBIC IITYPMbI», KOOPJAUHAIIHS
COBMECTHBIX JEHCTBUM, OMNpENCIICHUE KPUTEPUEB IO OLIEHKE KadyecTBa
BBITTOJIHEHHOW pabOTHI U IPyTHE).

PeryasiTuBHbIE YHHBEpPCAJbHbIE y4eOHbIE TeCTBHS

YMEHUE CaMOCTOSITEIbHO OMPENENATh IEIN JACSITeIbHOCTH, IUIAHHPOBATH,
OCYUIECTBJISATh, KOHTPOJIMPOBATh U NMPU HEOOXOJUMOCTU KOPPEKTHUPOBATH CBOIO
JIeATEIIbHOCTh, BBIOMpaTh Hanbosiee 3PpheKTUBHBIC CIIOCOOBI pelIeHUs] YYeOHBIX U
MO3HABATENIbHBIX 3374, CaMOCTOSTENIbHO COCTaBJISATh WM KOPPEKTHUPOBATH
IIPEUIOKEHHBIM  AJITOPUTM  JEMCTBUM INPU BBINOJHEHUM 33aJaHUM C Y4ETOM
MOJIYYCHUSI HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIIMSIX,
OLICHUBATh COOTBETCTBUE IOJIYYEHHOTO pe3yibTaTa 3asBICHHOW II€JIM, YMEHHUE
HCIOJIb30BATh U aHAIM3UPOBATH KOHTEKCTHI, MPEIaraeMble B YCIOBUU 33JIaHUU.

IMPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJICp)KaHusl, YCTAHOBJIEHHOTO JaHHOW (eaepanabHO paldouel MporpaMMOoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS Hay4yHbIE€ 3HAHUS, YMEHUS U CHOCOOBI



NEUCTBUM, crnenupuIecKue [ MPeAMETHOM o007acTH «XUMUS», BHUIBI
JNESATENbHOCTH 10  IOJYYEHHWIO HOBOTO  3HAHWS, €ro  HHTEPIPETaluH,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIIUSX.

K xoniy oOydenus B 8 kjacce nmpeIMEeTHbIE pe3yIbTaThl HA 0A30BOM ypOBHE

JOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSl YMEHUIN:

e PacKpbIBaThb CMBICI OCHOBHBIX XMMHUYECKUX ITOHATHUW: aTOM, MOJICKYJa,
XAMHUYECKUNA 3JIEMEHT, MPOCTOE BEMIECTBO, CJIOKHOE BENIECTBO, CMECH
(omHOpOMHAS M HEOTHOPOHAS), BAJICHTHOCTh, OTHOCUTEIIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas 10151 XUMUYECKOTO JIEMEHTa B COCIMHEHUH, MOJISIPHBINA 00BEM,
OKCHJ], KHCJIOTA, OCHOBAaHHE, COJIb, JJICKTPOOTPHUILIATEIBHOCTh, CTEICHb
OKHCIICHUS, XUMHUYECKasl peakius, Kiaccu(uKaius peakiuid: peakiuu
COCAMHEHUs, PpEAKUUU PA3JIOKEHUS, PpEAKLUU 3aMEILICHUs, pEeakluu
oOMEHa, K30~ U SHJIOTEPMHUUECKHE PEaKINH, TeIIOBOM 3(hPeKT peakiuu,
AIpO aToOMa, JJIEKTPOHHBIA CIIOM aroma, aToMHas OpOuTalb, PAIUYC
aTOMa, XMMHUYECKasl CBS3b, MOJISIPHAA W HEMNOJISIPHASA KOBAJICHTHAs CBS3b,
VWOHHAsl CBS3b, MOH, KaTMOH, aHWOH, PacTBOp, MAaccoBas JIOJs BEHIESCTBA
(mporieHTHAsT KOHIIGHTPAIIKA) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMMHUUYECKHX IIOHATUU U
MIPUMEHATH 3THU MOHITUA PU OMUCAHUU BEIIECTB U UX NPEBPAILCHUN;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJIsI COCTaBJICHUS (hopMyJl
BEIIECCTB U YPABHEHUN XUMUYECKUX PEAKIINM;

e ONpPENENATHh BAJCHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCIUHEHMSIX,
CTENEHb  OKHUCIEHUS  DJEMEHTOB B  OWHApHBIX  COEIUHEHUSX,
MPUHAJIEKHOCTh BEIIECTB K OMNPEIACIEHHOMY KJIACCY COEAUHEHUU IO
dbopMynaM, BHJ XHMHYECKOH CBs3u (KOBajJCHTHAass W HOHHAs) B
HEOPraHMYECKUX COCIUHEHHUSX;

e packpbiBaTh cMmbIca Ilepuomnueckoro 3akona J[. WM. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE TNEPUOJUYECKON 3aBHCHUMOCTU CBOWMCTB
XMMHUYECKUX BJIEMEHTOB OT UX MoJjioxkeHus: B [lepuoandeckoil cucreme,
3aKOHOB COXPAHEHMSI MacChl BEIIECTB, MOCTOSAHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHa ABOTraJipo;

e ONUCHIBATh W XapakTepu3oBaTh TabmuuHyro ¢opmy I[lepmonnueckoi
CUCTEMBl XHMMHWYECKHUX DJIEMEHTOB. pa3ivyaTh MOHATHUS «IJIaBHAs
noarpynna (A-rpymnmna)» u «modouHas noarpynmna (b-rpymmna)», manbie u
OOJBIIIE TIEPHOJIBI, COOTHOCHTH OOO3HAUEHHWS, KOTOPHIE HMEIOTCS B
tabmune «llepuogmdeckass cucrema xuMmuueckux siementoB J[. .
MenaeneeBa» C YHCIOBBIMH XapaKTEPUCTHKAMU CTPOEHHS aTOMOB



XUMHYECKHX 3JIEMEHTOB (COCTaB | 3aps sIpa, o0IIee YHCIIO AICKTPOHOB
U pacIpe/ie]ICHUE UX 110 DJICKTPOHHBIM CIIOSIM);

KJIacCU(PHUITMPOBATh XUMHUYCCKHE DJIIEMEHTHI, HEOPTAHUUECKHUE BEIECTBA,
XUMHYECKHE peakiuu (M0 YUCIy W COCTaBY YYaCTBYIOIIMX B PEAKIIMU
BEIIECTB, 10 TEIIOBOMY 3 (DeKTy);

XapaKTepu30BaTh (OMKMCHIBATh) OOIIME XUMHYECKHE CBOKMCTBA BEIICCTB
pPa3TUYHBIX KJIACCOB, TIOJATBEPIKIasi OMMCAHUE TIPUMEPAMH MOJICKYJISIPHBIX
yYpaBHEHU COOTBETCTBYIOIINX XUMHUICCKUX PEAKIUH;

IIPOTHO3HPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX KaueCTBEHHOTO
COCTaBa, BO3MOXKHOCTH TMPOTECKAHHWS XUMHYECKHX TPEBpaIICHUA B
Pa3IUYHBIX YCIIOBUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO — MacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO JJIeMEeHTa 10 dopmylie
COEJIMHEHMsI, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MMPOBOJIUTH PACUETHI
110 YPaBHCHHUIO XUMHUUYECKOU PEaKITNH;

MPUMEHSATH OCHOBHBIC OIEPAIIMA MBICTUTEIHPHONU NEATCILHOCTH — aHAIH3
U CHUHTE3, CpaBHEHHUE, 0000IIEeHHE, CHUCTEMAaTHU3al1I0, KiacCU(pHUKAIIUIO,
BBISIBJICHHE TPUIMHHO--CIICACTBCHHBIX CBSI3CH — JJISI M3YUYCHHS CBOWCTB
BEIICCTB M XWMHUYCCKHUX pEaKIUl, ECTCCTBCHHO-HAYYHBIC METOIbI
MO3HAHUS — HAONIOACHUE, W3MEPCHHE, MOJICTUPOBAHHE, AKCIICPUMEHT
(peaJIbHBIN M MBICIICHHBIH);

ClIeIOBaTh ~ TpaBWJaM  IIOJIb30BAHHMSI ~ XMUMHYECKOH  TOCYIOW W
7abopaTopHbIM  000pYy/IOBaHHWEM, a TakKe TMpaBWwiaM OOpalieHust ¢
BEIICCTBAMH B COOTBETCTBHHM C HMHCTPYKIHMSMH I10 BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHX OIBITOB IO TOJIYYECHHUIO W COOUPAHHIO
razoo0pa3HbIX BemiecTB (BOAOpOAa M KHCJIOPOZAA), MNPHUTOTOBJICHHUIO
PacTBOPOB C OMNPEACIEHHOW MAaCcCOBOM JI0JIEM PAaCTBOPEHHOIO BEIIECTBA,
IUTAHUPOBaTh W TPOBOAWTh  XUMHYECKHE  OKCIICPUMEHTBHI  TIO
pacIo3HaBaHUIO PaCTBOPOB IIEIOUYCH M KHUCIIOT C IIOMOIIIBI0 MHINKATOPOB
(maxmyc, penondranenH, METUIIOPAHXK U APYTHUE).

K xoHiy oOydenus B 9 Kjacce npeMeTHbIE pe3yIbTaThl HA 0A30BOM ypOBHE
JIOJKHBI OTpakaThb C(HOPMUPOBAHHOCTh Y 00YHAIOIIUXCS YMEHUM!

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TOHATHUN. XHUMHWYECKHU
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTWOH, aHWOH, IPOCTOE BEIIECTBO,
CJI0’KHOE€ BELIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTh, CTEIICHb
OKHCIICHUS, XUMHYECKasl peaKilsi, XUMUYECKasl CBs3b, TEIIOBOM 3 deKT
peakuuu, MOJb,  MOJSIpHBI  00BEM,  pacTBOp,  BJIEKTPOJHTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJMTUYECKAS IHUCCOLMALMA, PEAKUUH HOHHOIO
oOMeHa, KaTalu3aTop, XHUMHUYECKOEe paBHOBecHe, OOpaTuMble W



HEOOpaTUMBbIE PEaKIHK, OKHUCIUTEIHHO-BOCCTAHOBUTEIHHBIC PEAKITUH,
OKHCJIUTEIb,  BOCCTAHOBUTEIb, OKHCICHHME UM  BOCCTAaHOBJICHHE,
JIOTPOIHS, aM(OTEPHOCTh, XMMHUYCSCKas CBsA3b (KOBAJICHTHAs, MOHHAS,
MeTaJlZIn4ecKas), KpUCTaUIMYecKass peliérka, KOppo3us METaJlIOoB,
CIJIaBbl, CKOpPOCTb XHMMHUYECKOW pEaKIMH, MPEeAeIbHO JOIMyCTUMas
koHuenTpanus [1/IK Bemecrna,

WJUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XUMHUUYECKHX IIOHITHA U
MIPUMEHATH 3T MOHITUA MPU OMTMCAHUU BEIIECTB U UX MIPEBPAICHU;
HCIIOJB30BaTh XHUMHYECKYI0O CHMBOJIMKY I8 COCTaBJiCHUS (OpMYI
BEIIECCTB U YPABHEHUN XUMUUYECKUX PEAKIINM;

ONPEAEIATh BAJICHTHOCTh U CTENIEHb OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB B
COCMHECHUAX PA3JIMYHOTO COCTaBa, MPUHAIJIEHKHOCTh BEHIECTB K
OMpeNeIEHHOMY KJIacCy COCIMHEHUM 1o (opMysaM, BUJ XUMHYECKON
cBi3M (KOBaJ€HTHAs, MOHHAs, METAUIMYCCKas) B HEOPraHUYECKHX
COCIMHEHUSIX, 3apsAJ]l MOHA MO0 XUMHUYECKo (popMyie, xapakTep cpeibl B
BOJIHBIX PAaCTBOPaX HEOPTraHUYECKUX COEAUHEHUN, TUIl KPUCTAIIMYECKON
PELIETKA KOHKPETHOTO BELIECTBA,;

packpsiBath cMbica [lepuommueckoro 3akona JI. M. MenneneeBa wu
JIEMOHCTPUPOBATh €ro IMOHWMAHMWE. OIKUCHIBATH W XapPaKTEPU30BATh
Tabnuunyto Gopmy Ilepruogudyeckoid CUCTEMBbI XUMHYECKHX DJIEMEHTOB!
pa3auyarh TMOHATHSA «riiaBHas noarpynmna (A-rpymma)» W «modoouyHas
noarpynna (b-rpymma)», mambie W OoNbIIME TEPUOABI, COOTHOCHTH
0003HaYCHUs, KOTOpPhIE MMEITCA B IEPUOJWYSCKOM Tabmuie, ¢
YUCJIIOBBIMM  XAPAKTEPUCTUKAMHU  CTPOEHHSI  aTOMOB  XHUMHYECKHX
9JIeMEHTOB (CoCcTaB | 3apsii  sapa, OOIIee YHCIO JJICKTPOHOB M
pacmpeseieHHe WX 10 DJIGKTPOHHBIM CJIOSIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHU CBOMCTB JJIEMEHTOB M UX COCIMHECHUM B
Ipejiesiax MaJbIX MEPUOJOB U TJIABHBIX MOJATPYNIT ¢ YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUUECKHE DJIEMEHThI, HEOPTaHMYECKUE BEIIECTBA,
XUMHYECKHE peakiuu (10 YUCIy M COCTaBy Y4YacCTBYIOIIMX B PEaKIMH
BEIIECTB, MO TEIJIOBOMY 3(P(HEKTy, MO0 W3MEHEHHUIO CTEMEHEH OKUCICHUS
XUMHYECKHX 3JIEMEHTOB);

XapakTepu3oBaTh (ONMUCHIBATH) OOIIME M CHEHU(PUICCKHE XUMHUYCCKHUEC
CBOMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXkKIasi OMUCAHUE
MPUMEPAMH MOJIEKYJISIPHBIX W HOHHBIX YPAaBHEHHUU COOTBETCTBYIOIIUX
XMMHUYECKUX PEAKIUN;

COCTaBJISITb YPABHECHUS DJICKTPOJIUTUYECKOM JTHUCCOLMALMMU  KHUCIIOT,
1IEJIOYEHN U COJIEH, MOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMA HOHHOTO



oOMEHa, ypaBHEHHUS pEaKlIWid, MOATBEPKIAOIINX CYyIIECTBOBAHUE
TCHETHYECKOH CBSI3M MEK]Ty BEIIECTBAMHU PA3IMUHBIX KJIaCCOB;
pacKphIBaTh CYIIHOCTH OKHCIIMTEIBHO-BOCCTAHOBUTEIIBHBIX  PEAKITHMA
MIOCPEJICTBOM COCTABJICHHS 3JICKTPOHHOTO OajlaHCa ATUX PEaKIIHH;
IIPOTHO3UPOBATh CBOMCTBA BEIISCTB B 3aBUCUMOCTH OT HX CTPOCHHS,
BO3MOXKHOCTH TIPOTCKAaHUS XUMHYCCKHX IPEBPAIICHUNH B Pa3IUIHBIX
YCIIOBUSX;

BBIYKCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO W MOJISIDHYIO  MacChl
BCIIIECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO J3JIEMEHTa 10 (opmyJie
COCIMHCHHMSI, MACCOBYIO JIOJIIO BEIISCTBA B PACTBOPE, IMIPOBOJUTH PACUETHI
110 YPAaBHCHHIO XUMUYECKOU PEaKIUH;

coOmofaTh  MpaBuia  MOJB30BAaHUS  XUMHUYECKOM  mocyao U
7a00paTOpPHBIM  O0OpPYJOBAaHMEM, a TaKXe IMpaBWia OOpaIleHHs C
BCIICCTBAMH B COOTBETCTBHM C WHCTPYKIUSMH II0 BBIIOJIHCHHIO
7a00pAaTOPHBIX XMMHUYCCKHX OIBITOB II0 IOJYYCHHUIO W COOWPAHHIO
ra3000pa3HbIX BellecTB (aMMHaKa M YTJIEKHCIIOro rasa);

IPOBOAMWTh  PCaKIUH,  IOATBEP)KIAIOIINEG  KAueCTBEHHBIM  COCTaB
pa3lIMYHBIX BEIIECTB. PACIO3HABATH OIBITHBIM IYTEM XJIOPHJ-, OPOMHU/I-,
uoaua-, kKapOoHar-, docdar-, cwiIMKar-, Ccyiabdar-, THIPOKCHUI-UOHBI,
KaTHOHBI aMMOHHWS M HOHBI M3YYCHHBIX METAJIJIOB, MPUCYTCTBYIOIIUC B
BOJIHBIX PacTBOpPax HEOPTraHHMUECKUX BEIICCTB;

MPUMCHSATHh OCHOBHBIC OIEPAlMH MBICIUTCIBHON JIEITEIbHOCTH — aHaJIN3
U CHHTE3, CpaBHEHHE, OO0OOIICHHE, CHCTEMAaTH3alldi0, BBISBICHHE
MPUYMHHO-CJICACTBCHHBIX CBS3€H — JJI M3YYCHHUS CBOWCTB BEIICCTB H
XUMHYECKMX PEaKIUii, €CTeCTBEHHO-HAYYHbIC METOJbI ITO3HAHUSA —
HaOJII0/ICHUE, M3MEPEHHE, MOJCIUPOBAHUE, DKCICPUMEHT (peajbHBbIA H
MBICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Kosn4yecTBO 4acoB
Ne HauMeHoBaHue pa3iesioB H DuekTponHbie (udpoBbIe)
KoHnTpoJbHbie IIpakTHYecKkue
n/n TeM NMPOrpaMMblI Bceero o0pa3oBaTejibHbIE PeCypChl
padoThI padoThI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKHE MOHATHS
Xumusa — BaxkHast 00J1acThb

11 €CTCCTBO3HAHUS U 5 9 bubnuoreka [{OK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

yeJIoBEKA

12 BerwecrBa 1 xumMuueckue 15 1 bubnunoreka LIOK

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

Hroro mo pazneny 20

Pazgen 2. BaxHelilme npeacTaBUTe 1M HEOPTrAaHUYECKUX BellleCTB
51 Bosayx. Kucnopon. [Toustue 6 bubmmoteka [IOK

' 00 okcumax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucinorax 3 1 bu6nunoreka LIOK

' U COJIAX https://m.eds00.ru/7f41837c
53 Bona. PactBopsr. [Tonstue 06 5 1 1 bu6mmoreka IIOK

' OCHOBAHHMAX https://m.eds00.ru/7f41837c
24 OCHOBHBIE KJIaCChI 11 1 1 but6mmoreka [IOK

HEOPraHUYECKUX COCTMHEHU

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axon u [lepnoauyeckas cucrema xummudeckux 3jiemMeHToB /I. . MenneneeBa. CTpoeHne aTOMOB.

Xumuueckasi cBsizb. OKHCJINTEIHLHO-BOCCTAHOBHTEIbHBIE pPe€akuumn



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

Ilepronnueckuii 3aK0H U

31 [Tepuonnueckas cuctema 7 Bbubnunoreka LIOK
XUMHYECKHX 3J1eMeHTOoB []. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4ecKas CBA3b.

3.2 OKHUCIUTEIBHO- 8 bubmmorexa LIOK

https://m.edso0.ru/7f41837c
BOCCTAaHOBUTEJIbHBIC PEAKIIUU
bubnnorexa [{OK
Hroro o paszeny 15 https://m.edso0.ru/7f41837c
PesepBHOE BpeMs 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KounyecTBO yacon DJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM uugpoBbIe
Ne ni/n P Kontposbnbie IpakTHueckue (wnbp )
NPOrpaMMmbl Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcbl
Pa3jnen 1. BemecTBO H XUMHYeCKHEe PeaKIIHU
11 [ToBTOpeHue u yriuyOiacHue 3HAHMIA 5 1 bubmmorexa [JOK
' OCHOBHBIX pa3JeNioB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 32aKOHOMEPHOCTH XUMHYECKHX 4 bubnnorexa [JOK
' peaxiuit https://m.edso0.ru/7f41a636
13 DIIEKTPONIUTHYECKAST JUCCOLIUALIMS. 8 1 1 bubmmorexa [JOK
' XUMHUYECKUE peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znen 2. Hemera/ibl M MX COeTHHEHUS
51 OO0mras XxapaKTepuCTUKa XUMHUECKUX 4 1 bubnuoreka [{OK
' aneMeHToB VIIA-rpynmnsl. ["anorens https://m.edsoo.ru/7f41a636
OO01mas XxapakTepuCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpymmel. Cepa u e€ 6 bubmmorexa [JOK
' PYTHIRL L€p https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepuCTHKa XUMUYECKUX
2.3 anemMeHToB VA-rpymimsl. A30t, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO01mmast XapaKTepuCTHKa XUMHUIECKIX
24 aneMmeHToB |VA-rpynmel. Yriaepoa u 8 1 2 bubmmorexa [TOK
' . Py ' poa https://m.edso0o.ru/7f41a636
KPEMHUH U UX COCTUHEHHUSI
Hroro o pazneny 25



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

Pa3znen 3. MeTa/LIbl H UX COCIMHCHHUA

. bubnmoreka LIOK
3.1 O6mme CBOHCTBA MeTAIIOB 4 https://m.eds00.ru/7f41a636
. bubnuorexa [JOK
2 B 1
3 QKHEHUIIINe METAJUIBL U UX COEIUHEHUS 6 https://m.edsoo.ru/7f412636
Hroro mo pazneny 20
Pa3zjnen 4. Xumusi u okpy:kaiomas cpeaa
4.1 BerecTBa 1 MaTepualibl B )KU3HU YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE BpeMs 3 bubnnorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




IMOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
N KoauvecTBO 4acoB Jlara DJIEeKTPOHHbBIE
uudposbie
n/  Tema ypoka Becer  Komtpoabn = IlpakTudeck  M3yYeH
oOpa3oBaTe/ibHbIE
n 0 ble padoThI ue padoThl Hs
pecypchl
1T .P
Mpeaver . Pors Bumorexa LIOK
1 1 https://m.edsoo.ru/ff0d2
yenoBeka. Tena u
10c
BEIIECTBA
o e 0 MeTONa bubaunoreka [JOK
HATHE O METOJIaX
2 8 1 https://m.edsoo.ru/ff0d2
MO3HAHUS B XUMUH
27e
[IpakTryeckas pabora
Ne 1 «[1paBuna
paboTHI B Bubmmorexa [IOK
3 1ab0paTopuu u 1 https://m.edsoo.ru/ff0d2
OpuEMBI OOpaIeHHS C 3dc
1a00paTOPHBIM
obopynoBaHueM»
Yucrele BemecTsa u bubamoreka [JOK
4 cmecu. CriocoOs! 1 https://m.edsoo.ru/ff0d2
pasaenenus cMmecei 6ca
[IpakTryeckas pabora
Ne 2 «Pasznenenne bubaroreka [JOK
5 cMeceit (Ha mpuMepe 1 https://m.edsoo.ru/ff0d2
OYHUCTKH MTOBAPCHHOM 8c8
COMH)»
bubaroreka [JOK
6 ATOMBI M MOJIEKYJIBI 1 https://m.edsoo.ru/ff0d2
a6e
XuMuueckue
AJIEMEHTHI. 3HAKU bubmuorexa [IOK
7 (cumBOITBI) 1 https://m.edsoo.ru/ff0d2
XUMHYECKUX be8
JJIEMEHTOB
TIpocThie U CIOXKHBIE Brbmmorexa [IOK
8 P 1 https://m.edsoo.ru/ff0d2
BEIIIECTBA
abe
ATOMHO Bubmmorexa [IOK
TOMHO-
9 1 https://m.edsoo.ru/ff0d2
MOJICKYJISIPHOE YUCHHE
ds0
3aKOH MMOCTOSHCTBA
coCTaBa BEIICCTB.
Xumuueckas Bbubaunoreka [JOK
10 ¢dopmyna. 1 https://m.edsoo.ru/ff0d2
BayieHTHOCTH aTOMOB eae
XUMHUYECKUX
3JIEMEHTOB
O
e
11 ' 1 https://m.edsoo.ru/ff0d3
OtHOCUTEbHAS

MOJIEKYJISIpHasA Macca

23c



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
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

Maccosast nons

Bbubaunoreka [JOK
12 XIMITIECKOTO https://m.edsoo.ru/ff0d3
3JIEMECHTA B
50c
COEeTMHEHUH
KomnuectBo Bbubnuorexa [JOK
13 BemecTBa. MoJb. https://m.edsoo.ru/ff0d5
MomnspHas macca 230
duznueckue u bubaunoreka [JOK
14 XUMHYECKHE SBJICHUS. https://m.edsoo.ru/ff0d3
XuMHUUecKas peaKius 7fa
[Ipu3HaKH U yCIOBUSL Bubmmorexa [IOK
15 OpPOTEKAHHUS https://m.edsoo.ru/ff0d3
XUMHUYECKHUX PeaKIii alé
3aKoH COXpaHEeHUS BuGmiorexa LIOK
16 Macebl BELECTs. https://m.edsoo.ru/ff0d3
XuMHuIeckue
b88
ypaBHEHHUS
Brrancaenuns
KOJINYECTBA, MaCChI bubaroreka [JOK
17 BEIECTBA 110 https://m.edsoo.ru/ff0d5
YpaBHCHHAM 708
XUMHYCCKIX PEaKITHA
Knaccuduxkarus
XUMHUYECKUX PEAKIIU bubanorexa [JOK
18 (coenunenus, https://m.edsoo.ru/ff0d3
pasnokKeHusl, 34
3aMelleHns, 0OMeHa)
M. B. JlomoHOCOB —
JACHRI bubnuoreka [JOK
19 SHIHKIOTEACT. https://m.edsoo.ru/ff0d4
O06001EeHNE 1
Oc4
CHUCTEMaTH3aIUs
3HAHUI
KonTtponsnas pabora
Nel 110 Tene Bubmmorexa [IOK
20 https://m.edsoo.ru/ff0d4
«BemecTBa u 290
XUMHYECCKUE PCAKIIAN» -
Boznyx — cmech
razoB. CocraB bubmmoreka [JOK
21 Bo3ayxa. Kucmopox — https://m.edsoo.ru/ff0d4
BJIEMEHT U MPOCTOE 48e
BemecTBo. O30H
duzndeckue u
XHMHYECKHE CBOMCTBA Bbubnnoreka [TOK
22 Kuciopoaa (peakiuu https://m.edsoo.ru/ff0d4
OKHMCJIEHHSI, TOPEHHE). 614
TTonsitre 06 okcuaax
Crroco0bI oTydeHus
1HcIiopona B Bubmuorexa [TOK
23 Aaopatopuit https://m.edsoo.ru/ff0d4
MIPOMBIIIIIEHHOCTH. 97a
IIpumenenue
KHCJIOpO/ia
24 TemnoBoit a¢pdexr bubnunorexa [JOK



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
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

XUMHUYECKOW PEaKIvH,
MTOHATHUE O
TEPMOXUMHUIECKOM
YpaBHEHHH, YK30- U
9HJ0TEPMHUYECKHUX
peakuusx

https://m.edsoo.ru/ff0d4
790

Tommeo (HedTH,
yTOJb ¥ METAaH).

Bbubnnorexa [TOK

25 3arpsi3HEHHE BO3/1yXa, https://m.edsoo.ru/ff0d4
CIIOCOOBI €ro cda
MPEOTBPALCHHUS
IIpakTryeckas pabora
Ne 3
«HOHH(:I::;Z . bubanoreka [JOK
26 Y https://m.edsoo.ru/ff0d4
coOupaHme
ae2
KHCJIOPO/Ia, M3YUCHUE
€r0 CBOMCTB»
B —
1 mpoctoe semteerso. BnGuonsa LIOK
27 P H ' https://m.edsoo.ru/ff0d4
Haxoxnenue B
ddo
TIpUpPOAe
dusndeckue u
XHMHUYECKHUE CBOMCTBA bubaroreka [JOK
28 BOJIOPO/IA. https://m.edsoo.ru/ff0d4
[pumenenue ddo
BOJIOpOIa
TTonsTHE O KHUCTOTAX H BuGmorexa LIOK
29 https://m.edsoo.ru/ff0d5
COIAX
0d2
CrocoO0bI oTy4eHus bubmuorexa [IOK
30 BOJIOPO/Ia B https://m.edsoo.ru/ff0d4
nadopaTopuu ddo
[IpakTryeckas pabora
Ne 4
«TTo 1o ZeMz bubaunoreka [JOK
yeHue 1
31 w https://m.edsoo.ru/ff0d4
cobupanue BOAOPO/a, fa2
H3y4E€HHE €TO —
CBOMCTB»
MonsipHblii 00bEM bubnnorexa [JOK
32 ra3oB. 3aKOH https://m.edsoo.ru/ff0d5
ABoraapo 42e
Boruucnenus o0néma,
KomIECTEA penecTna BuGaorera LOK
33 https://m.edsoo.ru/ffod5
U3BECTHOMY
5a0
KOJIMYECTBY BEIICCTBA
i 00bpEMyY
Boruucnenus 00bEMoB
ra3oB I10 YPaBHEHUIO bubnunorexa [JOK
34 pPeaxIyy Ha OCHOBE https://m.edsoo.ru/ff0d5
3aKOHA 00BEMHBIX 708
OTHOILICHUN Ta30B
35 ®duznueckue u Bbubaunoreka [JOK

XHMHYCCKUE CBOMCTBA

https://m.edsoo.ru/ff0d5



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
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

BOJIBI

87a

CocTaB OCHOBaHHIA.

bubanoreka [JOK

36 Iousitie 06 https://m.edsoo.ru/ffod5
WHIUKaTOpax 9e2
Bopna xak
PACTBOPHTEIIb.
Hackimennsie u bubaunoreka [JOK
37 HEHACHILICHHEIE https://m.edsoo.ru/ff0d5
pactBopsl. MaccoBast b40
JTOJIS BEIICCTBA B
pactBope
[Ipaktnueckas padora
Ne 5 o Teme
«IIpurotosetiite Bubmmorexa [IOK
38 paCTBOP(,),B ¢ . https://m.edsoo.ru/ff0d5
omnpenenéHHON
y y eba
MacCOBOM JOJeH
PacTBOPEHHOTO
BeIeCTBa»
i_?ZH EP:) O::;:H padora bubaroreka [JOK
39 https://m.edsoo.ru/ff0d6
«Kucnopoa. Bonopon.
342
Bopga»
OKCHIBL: COCTAaB, bubanoreka [JOK
40 KITacchu(uKanms, https://m.edsoo.ru/ff0d6
HOMEHKJIaTypa 64e
ITonyuenue u
XUMHUYECKHUE CBOMCTBA bubanorexa [JOK
41 KHMCJIOTHBIX, OCHOBHBIX https://m.edsoo.ru/ff0d6
1 aM(pOTEPHBIX 64e
OKCH/IOB
OcHOBaHUSA. COCTAB, bubanorexa [JOK
42 Kkiaccuukarys, https://m.edsoo.ru/ff0d6
HOMEHKJIaTypa 7ca
ITony4enue u bubmmoreka [JOK
43 XUMHUYECKHE CBOHCTBA https://m.edsoo.ru/ff0d6
OCHOBaHUH 7ca
Kucnotsr: cocras, Bbubnnoreka [TOK
44 KITaccu(uKanus, https://m.edsoo.ru/ffOdfe
HOMEHKJIaTypa e2
Iomyuenue u bubnnorexa [JOK
45 XUMHYIECKHE CBOWCTBA https://m.edsoo.ru/ffOdfe
KHCITOT e2
Comu (cpenuue): bubnuorexa IIOK
46 HOMEHITIATYPa, https://m.eds00.ru/00ad9
CIIOCOOBI nonyqeimsl, 474
XUMHUYECKHE CBONCTBA
IIpaktudeckas pabora
Ne 6. Penienne
9KCIEPUMEHTAIBHBIX Bubmmorexa [TOK
47 3a]1a4 10 TEME https://m.edsoo.ru/00ad9

«OCHOBHBIE KJIACCHI
HEOPraHUYECKUX
COCTUHCHUI»

b7c



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
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
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c

I'enermyeckas CBs3b
MEXIy KJaccaMu

Bbubaunoreka [JOK

48 https://m.edsoo.ru/00ad9
HEOPTraHMYECKUX
y as0
COCAMHEHU I
O06001EeHNE 1 Bbubnuorexa [JOK
49 CHCTEMATH3AITHSI https://m.edsoo.ru/00ad9
SHAHWUH cbh2
Konrponbnas padora
Ne3 o Teme bubmuoreka [TOK
50 "OCHOBHEIE KJIaCCHI https://m.edsoo.ru/00ad9
HEOPTraHMYECKUX ela
coenuHeHU"
IlepBble NONBITKH
Ki1accupuKanum bubmmorexa ITOK
51 NUMITECIHX https://m.edsoo.ru/00ad9
aneMeHToB. [loHsTHE 0O ffa
TPYTIIaX CXOTHBIX -
3JIEMEHTOB
[Iepnoaunueckuii 3aK0H
u [lepuoanyeckas bubnuoreka [JOK
52 CHCTEMa XUMHYECKUX https://m.edsoo.ru/00ada
anemenTtoB Jl. U. 52c
Menneneena
Tlepuombi, rpymmsi, bubanoreka [JOK
53 — https://m.edsoo.ru/00ada
52c
CrpoeHue aTOMOB. Bubmmorexa [IOK
54 CocTaB aTOMHBIX https://m.edsoo.ru/00ada
siep. Y3oTombt 342
Crpoenue
JIEKTPOHHBIX
000JI09YEeK aTOMOB bubanorexa [JOK
55 JJIEMEHTOB https://m.edsoo.ru/00ada
Iepuoanyeckoii 6bc
cucremsl 1. U.
MenneneeBa
XapakTepHucTuka
XUMHUYECKOTO
3JIEMEHTA I10 €ro Bubmmorexka [IOK
56 MOJIOXKCHUIO B https://m.edsoo.ru/00ada
Ilepronmaeckoit 824
cucreme JI. U.
MenneneeBa
3HavyeHue
Ilepuonuueckoro
3aKOHAa ISl pa3BUTHUSL Bubmmorexa [TOK
57 HAayKW ¥ TIPaKTHKH. [I. https://m.edsoo.ru/00ada
1. MenneneeB — 96e
y4€Hblii, legaror u
TpKIAHUH
DNEKTPOOTPHUIIATEIIBH BuGmiorexa LIOK
58 OCTP ATOMOB https://m.edsoo.ru/00ada

XUMHUYCCKHUX
OJICMCHTOB

ab8



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
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

HMonnas xumuueckas bubmmorexa [IOK
59 © e 1 https://m.edsoo.ru/00ada
CBSI3b
c34
KoBanenTtnas bubaunoreka [JOK
60 TIOJIAPHAST XUMHYECKAs 1 https://m.edsoo.ru/00ada
CBA3b ab8
KosanenTnas bubaunoreka [JOK
61 HEeTospHast 1 https://m.edsoo.ru/00ada
XUMHYECKAs CBSA3b ab9
Bbubnnorexa [TOK
62 CTeleHb OKUCIICHHUS 1 https://m.edsoo.ru/00ada
e28
OKuciIuTeNnpHO- bubamoreka [JOK
63 BOCCTAHOBMTEIILHBIE 1 https://m.edsoo.ru/00adb
peaxn 076
OKHCIHTEH 7 bubanoreka [JOK
64 1 https://m.edsoo.ru/00adb
BOCCTAHOBMTEIN
076
K
NOfTP; OH:H:H padora bubaroreka [JOK
04 I10 TEM
65 1 https://m.edsoo.ru/00adb
«CtpoeHue aToMma. 486
Xumuueckas CBI3b» -
P 7 .
Pesepanit ypox BuGmmorera LIOK
66 H 1 https://m.edsoo.ru/00adb
cucreMaTuisalus
o 33c
3HAaHUU
P 7 .
Pesepanit ypox BuGnmorera LIOK
67 H 1 https://m.edsoo.ru/00ad9
CHCTEMATH3ALHUS
. cb2
3HAaHUI
P 7 .
O?;gBI:{I:eyEOK bubanoreka [JOK
68 H 1 https://m.edsoo.ru/ff0d6
CHCTEMATH3ALHUS
N 1c6
3HAHUI
OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
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

KoauyecTBo 4acoB Jar
NE T KOHTPOJI], HpaKTuqe a 3JIeKTp0HHI)le llPI(l)pOBbIe
eMa ypoka u3y4
n/m Bcero HbIE CKHe M oOpa3oBare/ibHbIE pecypchl
padoThI padoThI .
Ilepuonuueckuil 3aKoH.
1 Ilepuonuyeckas cucrema 1 bubmuorexa [TOK
XUMUYECKHUX DIIEMEHTOB https://m.edsoo.ru/00adbh59e
. N. Menneneesa
3aKOHOMEPHOCTH B
5 M3MCHEHUHN CBONCTB 1 Bbubnnorexa [JOK
XUMHYECKHX DJIEMEHTOB https://m.edsoo.ru/00adb6b6
HEPBBIX TPEX IEPUOJOB
Knaccndukanms u
3 HOMeHK(JI'I)aTy;la 1 bubanorexa [JOK
https://m.edsoo.ru/00adb7e2
HEOPTaHMYECKUX BEIIECTB
Bunpl XuMu4ecko CBI3H
4 u Tilmm KPUCTaJNINYECKUX 1 bubmorexa LIOK
. https://m.edsoo.ru/00adbac6
peméTok
Kontponsnas padora Nel
1o TeMe «IloBropeHue u
5 yIIyOJicHUE 3HAHUIMA 1 1
OCHOBHBIX Pa3iesioB
Kypca 8 kiacca»
Knaccnbukanms
6 ngqu(i)KnxL;eaKuMﬁ 1o 1 bubmmorexa [IOK
https://m.edsoo.ru/00adbcb0
Pa3IUYHBIM MPU3HAKAM
[MonsTHe 0 cCKOpOCTH
7 XUMHUYECKON pEeaKIH. 1 bubanoreka [JOK
TToHsITHE O TOMOTEHHBIX U https://m.edsoo.ru/00adbe9a
TETePOTCHHBIX PEaKIIIIX
IlonsiTHE 0 XUMHYECKOM
paBHOBecun. akTopl,
BIIUAIOLINE HA CKOPOCTh bubanorexa [JOK
8 . 1
XUMHYECKON peakiuu u https://m.edsoo.ru/00adc28c
MOJIOKEHNE XUMUYECKOTO
paBHOBeCHS
OKHCIUTETHHO-
9 BOCCTAHOBHUTEIbLHEIS 1 bubmorexa LIOK
https://m.edsoo.ru/00adcade
peakuuu
Teopus
31EKTPOJIUTUYECKON bubanoreka [JOK
10 1
nmucconnanuu. CUnbHbIE https://m.edso0.ru/00adcd68
U cna0ble IIEKTPOIUTHI
1 Honnble ypaBHEHUS 1 bubamnoreka [JOK
peaKIuii https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA
KHUCJIOT U OCHOBaHI/II/IuB BuGmiorexa LIOK
12 CBETE MpEeJCTaBICHUH 00 1

3JIEKTPOIUTUYECKOM
MCCOLMALIT

https://m.edsoo.ru/00add5d8



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8

XHUMHUYECKHE CBOMCTBA
CoOJIeH B CBETE

bubanorexa [JOK

13 Mpe/CTaBICHH 00 . https://m.edso0.ru/00add8b2
JIEKTPOITUTHICCKON
JIICCOIIHAITIHI

14 ITonsaTue o rugponuse bubanorexa [JOK
coneit https://m.edsoo.ru/00add9d4

15 O06001EeHNE 1 Bbubnnorexa [IOK
CHCTEMAaTH3alUs 3HAHUI https://m.edsoo.ru/00addd12
IIpaxTmyeckas pabora Ne

16 1. «Pemienue Bbubnnorexa [JOK
IKCIIEPHMEHTATBHBIX https://m.edsoo.ru/00addbfa
3amad»

Konrponbnas padora Ne2
1O TeMe

17 «DNEKTPOIUTUYECKAS Bubmmorexa [IOK
JIUCCOLMALTHA. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEaKINH B
pacTBopax»

OO61as xapakKTepuCTHKA

18 rajoreHoB. XUMHUYECKHE bubanoreka [JOK
CBOMCTBA Ha IPUMEPE https://m.edsoo.ru/00addfe2
xJIopa
XnopoBonopoa. ConstHast

19 KHCJIOTa, XUMHUYECKUE bubnnorexa [TOK
CBOJCTBa, MOTyUYCHHE, https://m.edsoo.ru/00ade104
MpUMEHEHUE
Ipakruueckas padora Ne

20 2 no Teme «[lonmydenue Bubnuorexa IIOK
COJISIHOIT KHCIIOTE, https://m.edsoo.ru/00ade348
U3y4YeHUE €€ CBOUCTB»

Brruucnenus no

21 YpaBHEHHUSM XUMHUYECKUX Bubmorexa [IOK
PeaKIIHii, €CIT OJMH K3 https://m.edsoo.ru/00ade488
pearcHTOB JaH B U30BITKE

99 OO01mas xapakTepUCTHKA Bubmorexa [IOK
anemenToB VIA-rpymmst https://m.edsoo.ru/00ade64a
AnnoTponHsie
MOJTU(HKAIINA CEPHI.

23 Haxoxxnerne cepsr u €€ Bu6mmorexa [IOK
COCIIMHEHU B IIPHUPOJIC. https://m.edsoo.ru/00ade64a
XuMHYecKkue cBOWCTBa
cepsl

u | e o

. https://m.edsoo.ru/00ade802
XHMHYECKHE CBOWCTBA
Oxkcunet cepsl. CepHast

25 KHCI0Ta, GU3HIECKUEe U Bbubnnorexa [TOK
XHMHYECKHE CBOICTBA, https://m.edsoo.ru/00adea28
IpUMEHEHUE
XUMHUYECKUE PEaKIIHH,

26 JIe)Kale B OCHOBE bubanorexa [JOK

IPOMBIIUICHHOT'O
croco0a MoTydeHHs

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



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

27

28

29

CEpHOMN KUCIIOTHI.
Xumuueckoe
3arpsa3HeHue
OKpYXarollen cpeabl
COCIMHEHUSIMH CePbI
Brruucnenue maccoBoit
JIOJIK BBIXOJ1a MIPOYKTa
peaxmn

OO1mas xapakTepucTHKa
351eMeHTOB V A-TpyIIIbL.
A30T, pacnpocTpaHeHue B
npupoje, Gu3nIecKue u
XMMHYECKHE CBOWCTBA

AMMEaK, ero GpusnuecKue
1 XMMHUYECKHE CBOMCTBA,
MOJYYCHUE U
IIPUMEHEHUE

Bbubnnorexa [JOK
https://m.edsoo.ru/00adec8a

Bbubnnorexa [JOK
https://m.edsoo.ru/00adeea6

bubanoreka [JOK
https://m.edso00.ru/00adf004

30

IIpaxTmyeckas pabora Ne
3 no Teme «[lomydenue
aMMHaKa, U3y4eHHe ero
CBOMICTB»

bubaroreka [JOK
https://m.edso0.ru/00adf180

31

32

A30THas KUCIOTa, e
(uzngeckue u
XHMHYECKHE CBOWCTBA

Hcnonb3oBanue
HUTPATOB U COJIEH
aMMOHUS B Ka4eCTBE
MHHEPAITBHBIX
ynoOpeHnii. XuMuaeckoe
3arpsi3HeHNe
OKpYKaroIei cpepl
COCIMHEHUSIMH a30Ta

bubanoreka [JOK
https://m.eds00.ru/00adf306

bubanoreka [JOK
https://m.edsoo.ru/00adf518

33

®dochop. Oxenn pocdopa
(V) u pocdopuas
KUCIIOTa, PU3HYECKHE 1
XMMHUYECKHE CBOICTBa,
MOJTy4eHHE

bubnnorexa [TOK
https://m.edso0.ru/00adf68a

34

Hcnonb3oBanue
(bocdator B kauecTBe
MHHEpaJIbHBIX
ynoOpeHnii. 3arpsi3HeHue
NPUPOIHOI cpeibl
tdhocharamu

bubanoreka [IOK
https://m.edsoo.ru/00adfc20

35

Yraepon,
pacnpocTpaHeHue B
npupoze, GU3NIeCcKue u
XHMHYCCKUE CBOMCTBA

bubanoreka [JOK
https://m.edsoo.ru/00adfd9c

36

Oxcuapl yriaepona, ux
(busnueckue u
XAMHUYECKHE CBOMCTBA.
DKOJOTHYECKUE
MpOOJIEMBI, CBA3aHHBIC C
okcunom yriepoza (1V)

Bbubnnorexa [IOK
https://m.edsoo.ru/00adfebe

37

VroabpHas KUCI0Ta U €&

bubanorexa [JOK



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

coJin

https://m.edso0.ru/00ae006¢c

IIpakTraeckas pabora Ne
4 o teme "Tomydyenue

Bbubnnorexa [IOK

38 YHICKHCIONO Tasa. https://m.edsoo.ru/00ae027e
KauectBeHHas peakius
Ha KapOoHaT-UOoH"

IlepBoHauanbHbIE
MOHATHS 00
39 OpPraHUYECKUX BENIECTBAX bubamorexa LIOK
https://m.edsoo.ru/00ae054e
KaK O COCTUHCHHUSX
yriaepozaa

40 Kpewmnnit u ero Bubmmorexa IIOK
COCINHEHUSI https://m.edsoo.ru/00ae080a
[Ipaktuueckas padora Ne
5. Pemenne

41 9KCIIEPUMEHTAIBHBIX Bubmmorexa [IOK
3a1a4 10 TeME https://m.edsoo.ru/00ae0bf2
«BaxHelie HeMeTaIbl
U UX COCTUHCHUS»

KontponbHas pabora Ne3

42 o Teme «Baxuelme bubanoreka [JOK
HEMETaJLIBI M HX https://m.edsoo.ru/00ae0e18
COCITIHCHUS»

OO61as xapakKTepuCTHKA
XUMHYECKHX 3JICMEHTOB
— METaJlIoB.

43 Merannuyeckas cBsi3b U bubanoreka [JOK
MeTaUInYecKas https://m.edsoo.ru/00ae103e
KpHUCTaJLTYECKast
peméTka. Ou3mueckue
CBOICTBa METAJIJIOB
Xumuueckrue CBOUcTBa

44 METaJIJIOB. bubaroreka [JOK
DIEeKTPOXUMUYECKHU PsJT https://m.edso0.ru/00ae1156
HaTPsDKCHUH METAIIOB
OO6mue crocoOb!

MOJTy9EHHUsT METAIIJIOB.
CruiaBbl. Beraucienus mo
45 YPaBHEHHSAM XUMUYECKHUX Bubmorexa LIOK
. https://m.edsoo.ru/00ae1156
PeaKIuii, eCIIU OJIUH W3
peareHTOB COACPIKUT
MPUMECH

46 [TonsTne o Koppo3uu Bu6mmorexa [IOK
METaJIOB https://m.edsoo.ru/00ae1278

47 [[{enouHble METAILITBI bubamorexa LIOK

https://m.edsoo.ru/00ae14b2

48 OKcuibl U TUAPOKCHUIBI Bubmuorexa [TOK
HATPUS U KaJIUs https://m.edsoo.ru/00ae14b2

€JI0YHO3EeMETIHbHBIE

49 MmeTaHHBI — KaJIbLIUHU U bubmorexa [IOK

N https://m.edsoo.ru/00ae15e8
MarHuit

50 Baxwueiimue coenuHeHs bubanorexa [JOK
KaJIbLIHs https://m.edsoo.ru/00ae15e8

51 O6o006menne n



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

cCUCTEMaTU3aus 3HAHUU

JKécTtkocTh BOABI U

Bbubnnorexa [TOK

52
CHOCOOBI €€ ycTpaHEeHUs https://m.edsoo.ru/00ae1886
IIpaxTrmyeckas pabora Ne
53 6 o teme "JKécTkocTh Bbubmnorexa [IOK
BOJIbI ¥ METOJIBI €6 https://m.edsoo.ru/00aelae8
yCTpaHeHus
bubanoreka [JOK
54 A 71
THOMIHIHH https://m.edsoo.ru/00aelc64
55 AwmpoTepHBIE CBOMCTBA Bbubnnorexa [IOK
OKCH/Ia ¥ TUPOKCHUIA https://m.edso0.ru/00aelc64
Bbubnnorexa [IOK
56 K
e1eso https://m.edso00.ru/00ae1d86
O ’
57 COKCHi(LeI zj;lr()ﬁl;cnﬂm " bubaroreka [JOK
U u
5 n https://m.edso0.ru/00ae35e6
sxenesa (111)
58 O06001IEeHNE 1
CUCTEMaTH3alMs 3HaHUH
IIpaxTryeckas pabora No
7. Pemenue
59 9KCIIEPUMEHTAIBHBIX Bubmmorexa [IOK
3a11a4 10 TeME https://m.edsoo.ru/00ae3de8
«BaxHelmme MeTauIbl B
HUX COCOUHECHUI»
Brraucnenus no
YpaBHCHHUAM XHUMHUYECKHAX
peaKIuii, eciTd OJTUH 13
60 peareHTOB JIaH B H30BITKE bubanoreka [JOK
WU COJICPIKUT MTPUMECH. https://m.edsoo0.ru/00ae1750
Brruncnenus maccoBoin
JIOJIA BBIXOJIa TIPOIyKTa
peakuuu
61 O06001EeHNE N
cHCTEMATH3AIMs 3HAHUI
Kontponsnas padora Ned
62 o TeMe «BaxkHeitme
METaJlIbl U UX
COCTUHECHUS»
. BsuéZCTBea HolviaTepgnaﬂH B Butmorexa LIOK
[MOBCEIHEBHON KU3HU
A https://m.eds00.ru/00ae3f50
YeJIOBEKA
X
64 S:MI/I:G:KOS Bbubnuoreka [IOK
IPA3HEHU
p . https://m.edsoo.ru/00ae4270
OKPYXAIOIIeH cpeabl
65 Ponb xuMuu B pemenun bubnnorexa [JOK
9KOJIOTMYECKUX TPOOIIeM https://m.edso0.ru/00ae4270
P 7 .
66 Oegsgm?meypOK bubaunorexa [JOK
HHE U
B . https://m.edsoo.ru/00ae0d0a
CHCTEMAaTH3aIs 3HAHUI
P 7 .
67 O(:;jgm;bmeypox bubanorexa [JOK
HHE U
H . https://m.edsoo.ru/00adb33c
CHCTEMAaTH3aIs 3HAHUI
68 PesepBHbIi ypOK. bubnunorexa [JOK
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https://m.edsoo.ru/00ae35e6
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O6o001eHne U
CUCTEMaTH3alMs 3HaHUH

https://m.edsoo.ru/00ad9ch?2

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

68



https://m.edsoo.ru/00ad9cb2




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIS1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

MHTEPHET






HanmeHoBaHue KTMN no xummnun 9 Knacc
MNpeameTt Xnummna
MNpenogasaTtenn

HanmeHoBaHune

Llenn pasgena

pasgena

Paspen 1. Bewectso u
XMMUYECKME peaKkLnn
(17 yacos)

3HaTb
/noHn [ Ymetb
maTb

1n3il

Tema ypokos

Huctpykrax no Th. Ilepuonnyeckuii 3akoH.
Ilepnoauueckas cucremMa XUMHUYeCKUX d1eMeHToB /1. 1.
Menneneesa

3aKOHOMEPHOCTH B M3MEHEHUH CBOHCTB XMMHUECKUX
3JIEMEHTOB TEPBBIX TPEX IEPHOIOB

Krnaccudukarmst 1 HOMEHKIATypa HEOPTaHTIECKUX
BEIIIECTB

BI/I,Z[H XHUMHYCCKOM CBS3U U THIIBI KPUCTAIITIMYCCKUX

pemeéToK

Kontpomsras padorta Nel o Teme «[loBTOpeHme u
yriTyOJIeHHe 3HaHNI OCHOBHBIX Pa3zesioB Kypca 8 kiacca»

Knaccudukanms XuMHUecKUX peakuii 1o pa3IndHbIM
MIpU3HAKaM

IlonsTue o CKOpPOCTH XAMHYICCKOMN pCakuu. IlonsaTtue o
TOMOI'CHHBIX U I'€TCPOIrCHHBIX PCAKIINAX

IlonsTHE 0 XUMHIECKOM PpaBHOBCCHUU. q)aKTOpLI,
BJIMSIIOIINC HA CKOPOCTh XHUMHYICCKOM peaknun u
TOJIOKCHUEC XUMHUYCCKOI'O paBHOBCCHU

OKHCIIUTEIIFHO-BOCCTAaHOBHUTEIIHHBIC peaknun

Teopwust anexTponuTHyeckoil aucconnanny. CHIbHBIE U
ci1a0bIe 3IEKTPOIIUTHI
Honnsle ypaBHEHUs peakuui

XUMUYecKHe CBOMCTBA KHCIOT U OCHOBAHUM B CBETE
MIPECTAaBICHUI 00 AIIEKTPOIUTHYSCKON TUCCOIUAINI

XUMIYECKUE CBOMCTBA COJICH B CBETE MPECTaBICHUH 00
SJIEKTPOJUTUIECKON JUCCOUAINU

[Tonsitue o ruaponuse conet

O00011IeHHEe ¥ cCHCTEMAaTH3aIUs 3HAHUHA

[pakTryeckas pabora Ne 1. «Pemenue
9KCIIEPUMEHTAIIHBIX 3a1atW»

Konrpomnbhas pabora Ne2 1o teme «DneKTpoNIuTHIECKAs
Juccouuanysi. XUMUYECKUE PEaKLUU B pacTBOPax»



YY[ (YHuBepcanbHble yuebHble aeinctana)

JdomawHee
Homep ypoka Lenb ypoKka Xon ypoka sanaHue MNpegmeTHblE MeTtanpeameTHble JINYHOCTHbIE Mnan

1 PaboTa Ha
YypoKe

5 PaboTa Ha
YypoKe

3 PaboTa Ha
YpOKe

4 PaboTa Ha
YpoKe

5 Pabota Ha
YpOKe

6 Pabota Ha
YpoKe

7 Pabota Ha
YpoKe

3 Pabota Ha
ypoKe

9 PaboTa Ha
ypoKe

10 PaboTa Ha
ypoKe

11 PaboTa Ha
ypoKe

12 PaboTa Ha
ypoKe

13 Pabota Ha
ypoKe

14 Paborta Ha
YypoKe

15 Paborta Ha
YypoKe

16 Paborta Ha
YypoKe

17 PaboTa Ha
YpoKe

2n3 il
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Pasgen 2. HemeTtannbl
n nux coeguHenna (25
yacos)

4un3 1l

OO1mas xapaKTepUCTHKA rajloreHOB. X UMUYECKUE
CBOMCTBa Ha IIpUMepe XJIopa

XJ'IOpOBOI[OpO)I. ConsnHas KHUCJI0TA, XUMHWYCCKUC CBOﬁCTBa,
NOJIy4YeHHUe, MpUMCHCHUEC

[pakTryeckas pabora Ne 2 o reme «[lonyuenune cosistHor
KHCJIOTBI, U3yueHHE e€ CBOICTBY

Brruncienus mno YPaBHCHUAM XUMUYCCKUX peaKHHﬁ, cCJIn
OJUH M3 PCArcHTOB JaH B H30BITKE

OOmmas xapakrepuctuka eMeHToB VIA-rpynmst

AJmnoTtponHbie MomuduKanuu cepbl. Haxoxaerne cepsl u
e€ coelMHEHUH B Mpupoe. XUMHUYECKHE CBOHCTBA CephI

CepoBomopoi, cTpoeHHe, PU3MISCKIE U XUMIICCKIE
CBOMCTBa

Oxcuzpl cepsl. CepHast KHCIIOTa, (PU3UUECKHE U
XMMHYECKHE CBOWCTBA, IPHUMCHEHHE

XVMUYECKHE PeaKlny, JIe)KaIIe B OCHOBE
MIPOMBIIIUICHHOT'O CIIOC00a MOTYYEHNS CEPHON KHCIIOTBL
XUMHYECKOe 3arps3HEHNE OKPYXKAIOMIEH Cpebl
COETMHEHUSIMHU CEPBI

Beruncienne MaccoBOH O BBIXO/1A IPOAYKTA PEAKIIUH
OO0mas xapakTepucTHKa 3JeMeHTOB VA-Tpynmsl. A30T,
pacIpocTpaHeHHe B IPUpoAe, pU3NIecKre 1 XUMHIECKUE
CBOWCTBa

AMMI/IaK, €ro (I)I/ISI/I‘IeCKI/Ie 1 XUMHUYCCKUEC CBOﬁCTBa,
NOJIYYCHUE U IPUMCHCHUC

[pakrrgeckas padora Ne 3 mo treme «[lomyueHne
aMMHaKa, U3y4eHHe ero CBOMCTB»

A30THas KUCI0Ta, €€ PU3nIecKre 1 XMMUIECKHE CBOHCTBA
Vcrionp30BaHME HATPATOB U COJIEH aMMOHUS B KaUeCTBE
MHUHEPAIbHBIX YA0OpeHnH. XUMUYeCKOoe 3arps3HeHne
OKpY’KaloIei cpeibl COeAMHEHUSIMU a30Ta

Dochop. Oxcua dpochopa (V) u pochophnas kucnora,
(bu3nYeCKre U XUMUYECKHE CBOICTBA, MOTyYeHHE

Hcnonb3oBanne GpocdaToB B Ka4eCTBE MHHEPATLHBIX
ynoOpeHuil. 3arps3HeHne IpUPOAHON cpeasl pochaTamu

Yruepos, pacnpocTpaHeHue B Mpupoze, Gusndeckue u
XUMHUYECKHE CBOWCTBA

Oxkcuppl yriepona, ux GU3NIECKUe U XUMHUIECKHE
CBOMCTBA. DKOJIOTUIECKHE MTPOOIIEMBI, CBSI3aHHBIC C
okcuaom yriaepoaa (1V)

VYrojpHas KUCJI0Ta U €€ CONU



18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

PaboTa Ha
YypoKe

PaboTa Ha
YypoKe

Pabota Ha
YypoKe
Pabota Ha
YypoKe
Pabota Ha
YypoKe

PaboTa Ha
YypoKe

PaboTa Ha
YypoKe
PaboTa Ha
YypoKe

Pabota Ha
YpoKe

Pabota Ha
YpoKe

PaboTa Ha
ypoKe

PaboTa Ha
ypoKe

PaboTa Ha
ypoKe

PaboTa Ha
ypoKe

PaboTa Ha
ypoKe

Paborta Ha
YypoKe

PaboTa Ha
YypoKe

PaboTa Ha
YpoKe

PaboTa Ha
YpoKe

PaboTa Ha
YpoKe

5un3ll
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Pasgen 3. MeTannbl n
nx coeanHexus (20
yacos)

7un3ll

[IpakTryeckas padbora Ne 4 o reme "[losydenue
yrileKuceioro raza. Kauectsennas peakuus Ha kapOoHat-

HOH

HepBOHa‘-IaJ'II:HI)Ie MTOHATHUSA 00 OpraHnvCcCKuUX BEIICCTBAX
KaK O COCAMHCHUAX YTIIEpOoJa

Kpemuuit u ero coeauneHus

[Ipaktrgeckas padora Ne 5. Pemenne
SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxHeue
HEMETALIbl U UX COCIUHCHUS»

KonTtponsras padora Ne3 o Teme «Baxueiimme
HEMETaJUIBI M UX COCTHHEHHUS»

OO0mas xapakTepuUCTHKa XUMHYECKIX 3JIEMEHTOB —
MeTamoB. MeTandeckast CBsI3b U METaJTHYeCKast
KpucTanuueckas pemeérka. usndeckue cBoiCcTBa
METaJIoB

XYUMHUYECKUE CBOMCTBA METAJIOB. DJIEKTPOXUMHUUYECKUN
PSA HATIPSDKEHUH METAJIOB

O6mrme criocoOB! oTydeHus MeTayutoB. CIIIaBHL.
BrranciieHus mo ypaBHEHUSAM XUMHUYECKIX PEaKIHA, eCITH
OJIIH U3 PEareHTOB COJCPKHUT IIPUMECH

IlonsTue o KOPPO31UHU MCTAJLIIOB

[llenoynbie MeTAMITBI

OKCI/IZ[BI W TUAPOKCUABI HATPUS U KaJIns

[eroyHO3EMETBHBIE METAILIBI — KAJIBLIIUHA U MarHui

Baxknelnne coefuHEHNS KaJIbIHs

O000111eHHE ¥ CHCTEMATH3AIMs 3HAHUHA

JKéctkocTh BOJBI M CTIOCOOBI €€ yCTpaHEeHHs

[paktrdeckas padora Ne 6 o Teme "XKEcTKOCTh BOABI U
METOJIbI €€ yCTpaHeHHS '

AmoMuHUI

AMboTepHbIe CBOWCTBA OKCHIA H THIPOKCHIIA

Keneso

Oxcunpl, ruapokcuasl u conn xenesa (1) u xenesa (1)

O060011IeHNEe U CHCTEMATH3aIUs 3HAHUI
IIpaxTrdeckas pabora Ne 7. Pemenne
BKCHepI/IMeHTaHBHBIX 3a4aay4 110 TeMe ((BaX(HeﬁmHe
METaJIJIbI U UX COCOAUHCHUS»



38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

PaboTta Ha
ypoke

PaboTa Ha
YpoKe

PaboTa Ha
YypoKe

PaboTa Ha
YypoKe

PaboTa Ha
YypoKe

PaboTa Ha
YypoKe

PaboTa Ha
YypoOKe

Pabota Ha
YpoKe

PaboTa Ha
YypoKe
PaboTa Ha
YypoKe
PaboTa Ha
YypoKe
PaboTa Ha
YypoKe
PaboTa Ha
ypoKe
PaboTa Ha
ypoKe
PaboTa Ha
ypoKe

PaboTa Ha
ypoKe

PaboTa Ha
ypoKe
PaboTa Ha
YypoKe
PaboTa Ha
YypoKe
PaboTa Ha
YypoKe
PaboTa Ha
YypoKe

PaboTa Ha
YpoKe

8usll
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Pasgen 4. Xumusa n
OKpy»Katowas cpega. (3
yaca)

Pe3sepBHOe Bpems

10m3 11

BbhrumciieHust 10 YpaBHEHHSIM XUMUYECKUX PEAKIIUH, eCiu
OJIVH W3 PEAarcHTOB JaH B U30BITKE MM COAEPIKHUT
npuMecH. BoIurcieHust MacCOBOIA IO BBIXO/1a MPOAYKTa
peakiuu

O00011eHHEe ¥ cUCTEMAaTU3aUs 3HAHUHA

KonTtponsras padora Ned mo Teme «BaxxHelme MeTamist
U UX COCAUHEHHS»

BemectBa n MaTepualibl B HOBCCZ[HCBHOﬁ JKHU3HHU 4YCJIOBCKaA

XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH cpebl

Ponb XMMUM B peILICHUH YKOJIOTHUECKHX MPOOIIEM
PeseprHblii ypok. O000IIECHIE U CHCTEMATH3AIIMs 3HAHUI

PeseprHbIil ypok. O000IIECHIE U CHCTEMAaTH3AIIMs 3HAHUI

PeseprHbIil ypok. O000IIECHIE U CHCTEMATH3AIIMs 3HAHUI



60

61

62

63

64

65

66

67

68

PaboTa Ha
YypoKe

PaboTa Ha
YypoKe

PaboTa Ha
YypoKe

PaboTa Ha
YypoKe

Pabota Ha
YypoKe
Pabota Ha
YpoKe
Pabota Ha
YpoKe
Pabota Ha
YpOoKe
Pabota Ha
YpOKe

11mn3 1l



HanmeHoBaHue
MNpegmet

HavmeHoBaHue
pasgena

Paspgen 1.
NepBoHaYanbHbIE
XMMUYECKME NOHATUA
(20uacos)

Paspen 2. BarkHellwne
npeacraBuTenu
HeopnraHn4yecKmx

KTM no xumun 8 Knacc
Xnmuma

3HaTb/NOHUM

Lenn pasgena

aTb

1un312

YmeTb




Tema ypoKkos

Homep ypoka  Uenb ypoka Xoa ypoka

MNucrpykrax no Th. Ilpenmer xumun. Ponb XMMuM B AKU3HU YEIOBEKA.
Tena u BemecTBa

1 PaboTa Ha ypoke
[oHsTHE 0 METOAAX MO3HAHUS B XUMUHU
2 PaboTa Ha ypoke
[Ipaxrryeckas padora Ne 1 «[IpaBuma paboTsl B 1Ta0OpaTOPHH U IPHEMBI
oOparmieHus ¢ 1abopaTOpHEIM 000pyIOBaHHUEM» 3 Pabota Ha ypoke
Yucrtsie BemecTBa 1 cMecu. CriocoOBI pa3/ieieHus cMecei
4 PaboTa Ha ypoke
Ipakrrueckas pabora Ne 2 «Pa3nenenue cMecell (Ha mpUMepe OYUCTKU
MOBapEHHOM COJIN)» 5 Pabota Ha ypoke
ATOMBI B MOJIEKYJTBI
6 PaboTa Ha ypoke
XUMUYECKUE IIEMEHThI. 3HAKH (CUMBOJIBI) XMMHUYECKHX DIIEMEHTOB
7 PaboTa Ha ypoke
[IpocThie u CIIOKHBIE BELIECTBA
8 PaboTa Ha ypoke
ATOMHO-MOJIEKYJISIPHOE YUCHHUE
9 PaboTa Ha ypoke
3aKOH MOCTOSIHCTBA COCTaBA BEIIECTB. XuMHUUecKas opmyIa.
BasleHTHOCTh ATOMOB XUMUYECKHX JIIEMEHTOB 10 Pabota Ha ypoke
OtHocuTenbHas aToMHasi Macca. OTHOCUTEIbHAS MOJIEKYIISIpHAsE Macca
11 PaboTa Ha ypoke
MaccoBast 10715l XUMHYECKOTO 3JIEMEHTA B COSANHCHUH
12 PaboTa Ha ypoke
KonunuectBo BemectBa. Monb. MoinsipHas Mmacca
13 PaboTa Ha ypoke
Du3nvecKue U XUMHYECKUE SIBICHUS.. XUMHUYECKash peaKiusi
14 PaboTa Ha ypoke
[pu3HaKK U yCIOBHS MPOTEKAHMS XHMUYIECKUX PEaKInit
15 PaboTa Ha ypoke
3aKOH COXPaHEHHUsT MACCHI BEIIECTB. X UMHYECKUE YPABHEHHUS
16 PaboTa Ha ypoke
BbIunciIeHusI KOJIHYECTBA, MACCHI BELIECTBA M0 YPABHEHUSIM XUMUYECKUX
peawit 17 PaboTa Ha ypoke
Knaccudukanms XUMUUECKUX Peakiuii (COeAUHEHUsI, PA3JIOKEHHS,
3ameleHusi, o0OMeHa) 18 Pabora Ha ypoke
M. B. JlomoHOCcOB — yuéHbIi-3HIMKIONEIMCT. O600IIeHHE 1
CHCTeMaTH3aIHsl 3HAHUI 19 Pabora Ha ypoke
KonrponbHas pabora Nel o teme «BelecTBa 1 XUMHYECKHE PEAKIIUN»
20 PaboTa Ha ypoke
Bo3ayx — cmech ra3oB. CocraB Bo3ayxa. Kucnopoj — anemeHT u
npocroe Berectso. O30H 21 PaboTa Ha ypoke

2n3 12



YY[ (YHuBepcanbHble yuebHble feicTena)

JdomawHee

MpeameTHble  MeTanpegmeTHble | JIN4HOCTHble  MnaH = daKT
3apaHue

3u3l2
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DdusnvecKre U XUMHYECKUE CBOUCTBA KUCIOpOoa (PEeaKkilni OKHCICHHS,
ropenue). [Tousitue 06 okcuaax

Crnoco0blI MoJy4eHHs! KHCIIopo/a B JIabopaTopuy ¥ NPOMBIIIJICHHOCTH.
IIpumenenue kuciopona

Tennooit 3(1)(1)CKT XHUMHYECKOM pCakuun, NOHATUEC O TCPMOXUMHNYICCKOM
YpPaBHCHHH, 3K30- U SHAOTCPMUYCCKUX PCAKITUAX

Tomueo (HedTh, yroip 1 MeTaH). 3arpsi3HEHHE BO3/yXa, CIOCOOBI €ro
OpeIOTBPALICHHUS

[Ipaktrueckas pabora Ne 3 o tTeme «[loxyuenne u cobupanue
KUCJIOPO/1a, U3yYEHHUE ero CBOHCTBY

BOZ[OpO[[ — JJICMCHT U NPOCTOC BCUICCTBO. Haxoxnenue B mnmpupoae

duznyeckue U XUMUYECKUE CBOMCTBA Bogopoa. [IpuMenenue Bogopoaa

IToHsiTHE O KMCIIOTAX U COJISIX

Crioco0bI oJy4eHHst BOAOPO/ia B 1abopaTopun

ITpaktuueckas padota Ne 4 mo teme «IlonyueHue u cobupaHe BOIOPO/A,
M3y4YEHUE €ro CBOMCTB»

MoutsipHblit 00bEM ra30B. 3aKoH ABOTaapo

Brruucnenust 00bEMa, KOJTHUECTBA BEIIECTBA ra3a M0 €ro H3BECTHOMY
KOJIMYECTBY BELIECTBA MK 00BEMY

Beruncnenus 00bEMOB ra3oB 10 YpaBHEHHIO PEaKIMU Ha OCHOBE 3aKOHA
00BEMHBIX OTHOLICHUI Ta30B

dusznyeckne ¥ XUMHYECKHE CBOMCTBA BOJIbI

CocraB ocHoBanwuil. [TonsTHe 00 HHAMKAaTOpaxX

Bo;[a KaK paCTBOPUTEIIb. HaCI)IIJ_[eHHbIe 1 HCHACBIIICHHBIC PACTBOPLI.
MaccoBast 1015 BEIIECTBa B PaCTBOPE

ITpaktuueckas padota Ne 5 mo Teme «IIpurotoBieHue pacTBOPOB C
onpeeN€HHON MaccoBOM 10J1eil paCTBOPEHHOTO BEILIECTBA»
Konrponbhas pabora Ne2 o teme «Kucnopos. Bonopoa. Boxa»
Oxcuibl: cocTas, Kiaccu(puKaius, HOMEHKIATypa

l'[onyqel-me 1 XMMHUYECKHE CBOMCTBA KHCJIOTHBIX, OCHOBHBIX U
aM(pOTEPHBIX OKCHIOB

OcHOBaHMsI: COCTaB, KJIacCU(UKAINSI, HOMEHKIIATypa

Ilony4yeHue u XxuMu4ecKre CBOMCTBA OCHOBAHUM

Kucnotsl: cocras, kiaccuduxarysi, HOMEHKIIATypa

TlonyueHue 1 XMMHYECKHE CBOMCTBA KUCIIOT

Conu (cpeqHue): HOMEHKIIATYPA, CIIOCOObI MOTYYEHHUS, XUMHYECKUE
CBOICTBa

5u3l12
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23

24
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26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

Pabota

PaboTta

PaboTta

PaboTta

PaboTta

PaboTta

PaboTta

PaboTta

PaboTta

PaboTta

PaboTta

PaboTta

PaboTta

PaboTta

PaboTta

PaboTta

PaboTta

PaboTta

PaboTta

PaboTta

PaboTta

PaboTta

PaboTta

PaboTta

PaboTta

Ha ypoke

Ha ypoke

Ha ypoke

Ha ypoKe

Ha ypoKe

Ha ypoke

Ha ypoke

Ha ypoKe

Ha ypoke

Ha ypoke

Ha ypoKe

Ha ypoke

Ha ypoke

Ha ypoke

Ha ypoke

Ha ypoke

Ha ypoke

Ha ypoke

Ha ypoke

Ha ypoke

Ha ypoke

Ha ypoke

Ha ypoke

Ha ypoke

Ha ypokKe
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Pasgen 3.
MepuroamyecKkunii 3aKoH
u Mepuoanyeckasn
CUCTEMA XMMUYECKUX
3/IeMEHTOB
O.N.MeHpeneesa.
CTpoeHune aToOMOB.
XnmMmunyeckas cBa3b.
OKkucnntenbHo-
BOCCTAHOBUTE/IbHbIE
peakuuu. (15 yacos)
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[paktrueckas pabora Ne 6. Pemenue sxkcriepuMeHTaIbHBIX 33124 1O
TeMe «OCHOBHBIE KJIaCChl HEOPTAHUUECKUX COCAUHEHUN»

I'enernyeckas cBsA3b MEXKAY KJIacCaMH HEOPTaHUYESCKUX COSIUHCHUH
O06o00mIeHne U CUCTeMaTH3aus 3HAHNH
KonTtponsras padora Ne3 o Teme "OcHOBHBIEC KJIacChl HEOPTaHHYECKIX

COeIMHEHU"

HCpBLIe ITIOITBITKH KHaCCPI(bHKaHI/II/I XAMHYECKHX dJeMeHTOB. IloHaTne o
Tpymmax CXOQHBIX 3JICMEHTOB

[lepuonnueckuit 3axoH u [lepronmdeckas cucTeMa XUMUIECKAX
snemenTtoB JI. 1. MenneneeBa

Ilepuonpl, TpyIIBI, MOATPYIIIBI
Crpoenune atomoB. CocTaB aTOMHBIX siiep. M30Toms!
CrpoeHue 3IeKTPOHHBIX 000JI04eK aTOMOB JIeMeHTOB [lepronndeckoit

cucremsl /1. 1. Menneneesa

XapaKTepUCTHKa XUMUYIECKOT0 3JIEMEHTA IO €ro IOJIOKEHHIO B
Ilepuopuueckoii cucreme 1. 1. Menneneesa

3naveHue [leproandeckoro 3aKoHa st pa3BUTHSA HAYKH U MPAKTHKH. [].
. MenneneeB — y4€HbIH, eAaror U rpaskJaHuH
OIEeKTPOOTPUIATEIIEHOCTH ATOMOB XUMHUECKUX 3JIEMEHTOB

Monnas xumuueckast cBs3b

KoBanenTHast nosisipHast XuMu4eckast CBsI3b

KoBanenTHas HenossipHasi XMMUYECKasl CBA3b

CreneHp OKUCIEHUS

OKHCIINTEIBHO-BOCCTAHOBUTEbHEIE peakuumn

8usl2

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

Pabota

PaboTta

PaboTta

PaboTta

Paborta

PaboTta

PaboTta

PaboTta

PaboTta

PaboTta

PaboTta

PaboTta

PaboTta

PaboTta

PaboTta

PaboTta

PaboTta

Ha ypoke

Ha ypokKe

Ha ypokKe

Ha ypokKe

Ha ypokKe

Ha ypoKe

Ha ypoke

Ha ypoke

Ha ypoke

Ha ypoke

Ha ypoke

Ha ypoke

Ha ypoke

Ha ypoke

Ha ypoke

Ha ypoke

Ha ypoke
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OKuCIUTENN U BOCCTAHOBUTENN

KonTtponbhas padora Ned o teme «CTpoeHHE aToMa. XUMHYCCKast
CBSI3b»

06obuleHne 1 cnctemaTmsauma 3HaHUN.

06obuleHne 1 cnctemaTmsauma 3HaHUN.

0O6obuleHne 1 cnctemaTmsauma 3HaHUN.
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64

65

66

67

68

PaboTa Ha ypoke

PaboTa Ha ypoke

PaboTa Ha ypoke

PaboTa Ha ypoke

PaboTa Ha ypoke
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