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INOACHUTEJIBHASA 3AIINCKA

[TporpammMa o XMMHUHK Ha YpOBHE OCHOBHOT'O 00IIeTr0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTENbHON MPOrpaMMbl OCHOBHOT'O
obmiero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepaabHON
paboueii mporpaMmbl BOCIIUTAHUS U C YUETOM KOHUENIMH MpEernojaBaHus y4eOHOTO IpeaMera
«Xumus» B 00pazoBaTeNnbHBIX opranuzanusix Poccuiickoit enepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IeNAX, OoO0med cTpaTterud oOydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPENCTBAMH y4eOHOrO NpEAMETa, YCTaHABIHWBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpPKAHUE, IPEIyCMAaTPUBAECT paclpeAe/ieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3jiesiaM U TeMaM MPOTrpaMMbl 110 XUMUH, ONPeAeseT KOIMUeCTBEHHbIE
U KaueCTBEHHBIE XapaKTEPUCTUKH COJEP’KAHUS, PEKOMEHIYEMYIO IIOCIEI0BAaTEIbHOCTh
M3YYEHUS XUMHUU C Y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3EH, JIOTUKH Y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00YyJaroIUXCs, OMpeaessieT BOSMOXKXHOCTH PEaMeTa s
peanuzanuu TpeOOBaHMM K pe3yabTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl Ha
YpOBHE OCHOBHOT'O OOIIEr0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3ybTaTaM 00y4eHHs] XUMUU
HA YypOBHE ILelieil W3y4eHHUs TNpeaMeTa W OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIbHON
JEeSITeILHOCTH 00yUYaroIIerocs 0 OCBOCHUIO y4EOHOTO COIEPIKAHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOH A1 (pOopMHpPOBaHUS MUPOBO33pEHUsT 00ydaroerocs, ero
NPECTaBICHUN O MAaTePHAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMHUPYEMbIE XUMHUECH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOIIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHus TI00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
SHEPreTUYeCKOM, MUIEBOM U SKOJIOTHUECKO 0e30MacHOCTH, MPoOIeM 3JpaBOOXPAHEHHUS.

N3ydenune xumun:

CHOCOOCTBYET peaau3alii BO3MOXHOCTEM s camMopa3BUTHS U (OpMUPOBaHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMHPOBAHUE MBILIUIEHUS U TBOPYECKUX CIIOCOOHOCTEH 00ydaroluxcs,
HaBBIKOB ~ HMX  CaMOCTOSITEJIbHOM ~ y4eOHOM  NeATeNbHOCTH, JKCHEPUMEHTANbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaK M B
MpoeCCHOHAIBHON JESTENHHOCTH,

3HAKOMHUT €O CHEeUU(UKON HAydyHOTO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI IIE€JIOCTHOTO
B3IJIS11a HA €JUHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUN
€CTEeCTBEHHO--HAayYHOH IPaMOTHOCTH 00yYaroIuXcs;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HAaHUSM, K TMPHPOJIE, K 4YeNOBeKY, BHOCHUT CBOM BKJAJ B SKOJOTHYECKOE 0Opa3zoBaHME
o0ydJaronuxcs.

JlaHHble HampaBieHHs B OOyYECHMM XUMHHM O0€CIeuMBaIOTCS cHenu(UKoi conepkaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISIETCS TEJaroruueckyd aJanTHPOBAHHBIM OTpPaKEHHEM
0a30B0il HAyKH XMMHHU Ha ONpPEAEIEHHOM dTarne e€ pa3BUTHsL.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 00IIero o0pa3oBaHUs OPUEHTHUPOBAH HAa OCBOEHUE
00y4aroIKUMHUCS CUCTEMBbI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPIraHWYECKON XUMHU U
HEKOTOPBIX OTACTHHBIX 3HAYMMBIX TIOHSTHIA OPraHUIeCKON XUMHH.

CrpykTypa colepkaHHs MPOrpaMMbl 10 XUMHH C(HOPMHpPOBaHA Ha OCHOBE CHCTEMHOTO
nonxona k e€ m3ydenuro. CojepiaHue CKJIQJbIBAETCS U3 CHUCTEMbl MOHATUH O XUMHYECKOM
BJIEMEHTE M BEIIECTBE M CHUCTEMBbI MOHATUH O XMMHYECKOH peakuuu. O0e 3TH CHUCTEMbI
CTPYKTYpPHO OpPraHM30BaHbl MO MPUHIUIY MOCIEAOBATEIHHOIO PAa3BUTHUSl 3HAHWH Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

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

— [lepuoanueckoro 3akona /[[. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XMMHH;

— YYEHUS O CTPOCHUH aTOMa U XUMHUYECKOH CBA3H;



— MPEACTaBIECHUI 00 EKTPOIUTHYECKOMN TUCCOLMALINY BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHUS PAcCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKH IIOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEILHO OT OJHOTO YPOBHA K JIPyromy,
BBINOJIHASA (YHKIMU OOBACHEHHS] W MPOTHO3MPOBAHUS CBOMCTB, CTPOEHHS U BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHHUS U ITOJIyYEHUs] U3y4aeMbIX BEILECTB.

OcBoeHue mnporpaMMmbl IO XMMHUHU CIIOCOOCTBYET (OPMHMPOBAHUIO IIPEACTABIECHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOT'O OTHOILEHUS K HAYYHOMY 3HAHUIO U METOJlaM IIO3HaHUs B Hayke. M3ydyeHne xumun
OPOUCXOMUT C TPHUBJICYCHHWEM 3HAHUM M3 paHee M3YYCHHBIX YUYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Pusuka. 7 Kjace.

[Tpy n3yueHny XMMHUN IPOUCXOIUT (POPMUPOBAHUE 3HAHUM OCHOB XUMHUYECKOM HAyKH Kak
00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHUS, IPAKTUYECKON JESATENBHOCTH YEJIOBEKAa U KaK OJHOIO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yuyeOHOro IpeaMeTra COCTOUT B (POPMHPOBAHUU
CHCTEMBl XUMHUYECKUX 3HAHUN — BaXHEUIHX ()AKTOB, MOHSATHH, 3aKOHOB U TEOPETHUYECKHX
IOJIOKEHUH, JIOCTYNHBIX OOOOIIEHNH MHMPOBO33PEHUECKOr0 XapakTepa, s3blKka HayKH, B
IPUOOILIEHNHU K HAyYHBIM METO/IaM [TO3HAHUS IIPU U3YYEHHUH BELECTB M XUMUYECKUX pEaKluil, B
(GOopMHpOBaHMM U pPa3BUTUM [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHU B Y4eOHO-
MIO3HABATEJIbHON U y4eOHO-UCCIIE0BATEIbCKON 1€ATEIbHOCTH, OCBOEHUH IPaBUJl OE30M1aCHOTO
oOpalleHus C Bel[eCTBaMU B IIOBCEIHEBHON KHU3HH.

[lpy W3y4eHWM XMMHUU HAa ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS Ba)XHOE 3HAUYCHUE
nproOpenu Takue e, Kak:

— (hopMuUpOBaHHE MHTEIIEKTYAJIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K caMOOOpa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY IPUHSATUIO pELIEHUMN, CIOCOOHON aJanTHUpOBaThC K
OBICTPO MEHSIOIINUMCS YCIOBUSIM KU3HU;

— HampaBJIEHHOCTh OOyYEHHUs Ha CHUCTEMaTHYeCKoe MpHOoOIIeHHe o0yJaromuxcs K
CaMOCTOSITEJIBHOM ~ ITO3HABATEJIBHOW  JEATENBHOCTH, HAy4YHBIM  METOAAM  IIO3HAHUA,
(OopMHPYIOLIMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEHN K XUMUU;

— obecrieyeHue YCIOBHUH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYAIOLUIUMHCS OIbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHUS M CAaMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESITEIBbHOCTH;

— ¢opmupoBanue oO1el GyHKIIMOHATBHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
quciae YMEHMH OOBSCHATH U OLICHWBATh SIBICHUS OKPYXKAIOIIErO0 MHUpA, UCHONb3Yys 3HAHUS U
OMBIT, TOJYYEHHbIE MPU M3YYEHUH XUMHUHU, TNPUMEHATh HMX IMpPU pElIeHUH MpoldjeM B
NIOBCEAHEBHOM XU3HU U TPYI0BOH JIEATEILHOCTH,

— (popMupoBanue y 00ydaromumxcs T'yMaHUCTHYECKUX OTHOUICHUH, TOHUMaHUs [IEHHOCTU
XUMHUYECKHX 3HaHWM Ui BBIPAOOTKM SKOJOTMYECKH I€]1eco00pa3HOro MoBeleHus B OBITY U
TPYIOBOM IEATEIBHOCTH B LIEIAX COXPAHEHMs CBOETO 3J0POBbA U OKPYXKAIOLIECH MPUPOIAHOU
Cpenpbl;

— pa3BUTHE MOTUBALMU K 00y4EHHUIO, CIOCOOHOCTEHN K CAMOKOHTPOJIIO M CAMOBOCITHUTAHUIO
Ha OCHOBE YCBOGHHsS OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis U HaNPaBICHHOCTH JlalbHEeHIero ooyyeHusl.

Peanuzanus BOCOMTATENbHOIO NOTEHIMAIA YPOKa IPEAINOIAraeT €ro OpraHu3alyio C y4eToM

COBOKYITHOCTH METO/IOB, MPHEMOB, HAIPABJIEHHBIX Ha BOCHUTAHHE OOYYalOIIMXCS, a TaKkKe
OpUEHTAIMI0 Ha [eJeBble MPUOPUTETHI, CBSA3aHHBIE C BO3PACTHBIMH OCOOEHHOCTSIMU
BOCIIUTAHHUKOB, BEAYIIYIO AE€ATEIBHOCTD:

-YCTaHOBJIICHUE JIOBEPUTEIBHBIX OTHOLIECHUM MEXAY YYUTEIEM M €ro y4YCHUKAMH,
CHOCOOCTBYIOUIMX IMO3UTHUBHOMY BOCIPHUSTHIO yYallUMHUCS TpeOOBaHMM M TPOCHO yduTens,
NPUBJICUCHUIO MX BHHUMAaHHUS K OOCYyXJaeMoil Ha ypoke HWH(POpPMAallMu, aKTUBU3ALUU HX
IIO3HABATEIILHOU JEATEIbHOCTH.



-00YyXJIeHHE MIKOJIBHUKOB COONIOaTh Ha YPOKE OOLICTIPUHSTHIE HOPMBI ITOBEACHUS, IIPaBUIIa
OOIIEHUsI CO CTApIIMMHU (YYUTENIIMH) U CBEPCTHUKAMU (IIKOJBbHUKAMHM), TPUHIMIIEI YIeOHOH
JUCLUIUIMHBL ¥ CAaMOOPTraHU3aluy. YYUTeNlb OOroBapuBaeT ¢ JE€ThbMH IIpaBUila, KOTOPHIE HENb35
HapylaTh HAa yPOKE HU MPHU KAaKUX OOCTOATENbCTBAX, BEIOMPACT T€ MpaBUia, KOTOPbIE OOJIbIIe
BCET0 MEUIAIOT IPOBEICHUIO YPOKA;

-[IPUBJICYEHNE BHUMAHUSA UIKOJBHUKOB K IIEHHOCTHOMY acCIEKTy H3Yy4aeMbIX Ha YpoKax
SBJICHUH, OpraHu3anus ux paboThl ¢ NOIYy4aeMO Ha ypoKe COLMaIbHO 3HAYMMOM HHpopMaren
— MHMLIUUPOBAHHUE €€ O0OCYKJIEHUs, BHICKA3bIBAHUS y4YallUMUCSI CBOET0O MHEHMs 110 €€ MOBOJY,
BbIPAOOTKH CBOETO K HEl OTHOLICHUS;

-HCIIOJIb30BaHUE BOCIUTATEIBHBIX BO3MOXHOCTEH COJEepikaHHs Y4eOHOTO IpeiMeTa uepes
JEMOHCTpALMIO JETAM IPUMEPOB OTBETCTBEHHOI'O, T'PaKJAHCKOIO IOBEIEHHUS, IPOSBICHUS
YEJI0BEKOII00US M 100pOCepAeYHOCTH, Yepe3 Mo00p COOTBETCTBYIOUIMX TEKCTOB IS YTCHHS,
3a/1a4 JUIsl pellieHus, IpoOJEeMHBIX CUTyallMi Juis 0OCYKIeHUs B KJlacce MPUMEHEHUE Ha YpOKe
UHTEPAKTUBHBIX (OpM paboOThl YYaLIUXCSA: HMHTEUIEKTYalbHbIX UIP, CTUMYJIHUPYIOIIUX
[IO3HABATEJIbHYI0 MOTHMBALMIO  IIKOJIBHHUKOB; JHUCKYCCHH, KOTOpble JAlOT  Yy4YalluMCs
BO3MOYKHOCTbh MPUOOPECTH ONBIT BEAECHUS KOHCTPYKTUBHOIO JMaJiora; rpynroBoi paboThl Min
paboThI B apax, KOTOpbIE y4yaT NIKOJIbHUKOB KOMaHIHOW paboTe ¥ B3aUMOAECHUCTBUIO C IPYTUMHU
JEThbMU;

—BKJIFOYEHUE B YPOK HIPOBBIX IPOLEAYp, KOTOpPbIE MOMOTAIOT MOAJIEPKATh MOTHUBALHIO
JeTeil K TMONY4EHUIO 3HaHWM, HaJaKUBAHUIO IMO3UTHBHBIX MEXIMYHOCTHBIX OTHOLICHMH B
KJIacce, IOMOTaloT YCTaHOBICHUIO JOOpOXKeNIaTeNnbHOM aTMoc(hephbl BO BpeMs ypOKa;

—opranuszanus medcTBa MOTHUBUPOBAHHBIX M 3PYAMPOBAHHBIX yyalllUXCs HaJl HX
HEYCIIEBAIOIIMMHU OJIHOKJIACCHUKAMM, MAAIOIIEr0 HIKOJbHUKAM COLMAIBHO 3HAYUMBIM OIBIT
COTPYIHUYECTBA U B3aUMHOM ITOMOIIIH.

-UHULIMMPOBAHUE U TMOJJEP’KKA HCCIEI0BATEIbCKOW JEeATENbHOCTH O0YyYaroluxcs B
paMKax peanu3aliy MU MHAWBHUIYAJIbHBIX M TPYHIOBBIX HCCIEIOBATENbCKUX MPOEKTOB, YTO
JA€T UM BO3MOXKHOCTb HPUOOPECTH HABBIK CaMOCTOSTEIbHOIO PELICHUS TEeOPEeTUYECKON
po0JIeMbl, HABBIK T€HEPUPOBAHUS U OPOPMIIEHHSI COOCTBEHHBIX MJIEH, HABBIK YBAKUTEIHHOIO
OTHOIIEHHUsI K YYXUM HJesM, O(OpMIIEHHBIM B paboTax Jpyrux HCCiefoBaTeNeii, HaBbIK
NyOJIMYHOTO BBICTYIUICHHUS MEpe]] ayAUTOpueii, apryMeHTUPOBAHUS U OTCTauBaHUs CBOEH TOUKHU
3peHHusl.

OO61iee yuCiIO YacoB, OTBEAEHHBIX UISI U3yUYEHUS XUMUU Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanus, coctaisieT 136 yacoB: B § kacce — 68 yacoB (2 yaca B Hefieno), B 9 kinacce — 68
yacoB (2 yaca B HEJIEINIO).

OO0y4eHne oCyIIeCTBIIAETCS C Y4ETOM NCUXO0(U3UOIOTMUECKUX BO3MOKHOCTEN

oOyuatromuxcs ¢ OB3.

B pamkax peanmzamnuu npeaMera B 6 Kllacce OCyIIeCTBIsIeTcs MpodopreHTalnOHHAs paboTa B
y4eOHOM JeATENHHOCTH



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHauya/ibHbIe XMMHUYECKHE TOHSATHUSA

IIpenmer xumuu. Posib XMMUM B KU3HM 4YeJOBEKa. XUMHS B CUCTEME Hayk. Tena u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperatHoe cocrossHue BeulecTB. [lonsTue o
MeTOJIaX MMo3HaHus B XUMHUU. YucTeie BeniecTBa U cmecu. CriocoObl pa3fienieHus cMeceil.

ATOMBI U MOJEKYIbl. XUMHYECKHE dJeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTble U cioXkHbIe BemecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XMMHUYECKHMX  DJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BellecTB. OTHOCHUTENbHAsA aTOMHasg Macca. OTHOCHUTEINIbHASI MOJIEKYJ I pHAs
Macca. MaccoBasi 10J11 XUMHUYECKOI0 3JIEMEHTa B COCIMHEHUH.

KonuuectBo BemecrBa. Moisb. MonsipHass macca. B3auMocBsi3b KOJIMYECTBA, MacChl U
YHCJIa CTPYKTYPHBIX €IHHHUII BenlecTBa. Pacd€rrl mo hopMynaM XMMHUYECKHX COCTUHCHHUM.

®u3nuecKkue M XHMMHUYECKHE SIBICHUSA. XUMHUYECKas peakuuss U e€ IMpU3HAKU. 3aKOH
COXpaHEHHUs MacChl BEIIeCTB. XUMHUYeCKHe ypaBHeHUs. Kiaccupukanms XuMUYECKUX PeaKui
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW IMOCYJOW, mpaBuiiaMud paboThl B jabopaTopuu U mpuéMaMu
oOparteHust ¢ 1abOpPaTOpPHBIM O0OPYIOBAaHUEM, M3YYCHHE W ONMHUCAaHWE (PU3NICCKUX CBOHCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmoAeHne pu3nueckux (IJIaBIeHUEe BOCKA, TassHUE JIbJIa,
pactupaHue caxapa B CTYIIKE, KAIIEHHE W KOHJICHCALMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKaTMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICICTBHE Mela ¢ KUCIOTOM) SBICHUH, HaOI0IeHHe
W ONHCAaHWE TIPU3HAKOB TIPOTEKAHUS XWMHUYECKMX peakiui (pa3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapusi, pasznoxkeHue rugapokcuaa meau (1) mpu
HarpeBaHWU, B3auMOJCHCTBUE Keie3a ¢ pactBopoM conu Menu (ll), usydenwme crmocoOoB
pa3ieNieHusi CMeceil: ¢ MOMOIIbI0 MarHuTa, (UIBTPOBAHUE, BHIAPUBAHME, AUCTUIUISIINS,
xpomarorpadusi, TPOBEACHHE OYMUCTKH TIOBAPEHHOM COJM, HAOMIOACHUE W OIMUCaHUE
pe3yNbTaTOB MPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOMIETO 3aKOH COXPAHEHUs MAacChl, CO3[aHUE
MoIesIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiiiue npeacTraBuTe I HEOPraHUYECKUX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopong — 31eMEeHT M IpPOCTOE BELIECTBO.
HaxoxaeHnue kuciaopoja B mpupojae, GU3NYecKue U XMMUUYECKHUE CBOWCTBA (pEaKluy TOPEHUS).
Oxkcuapl. Ilpumenenue xwucimopoma. CrocoObl MOTyYeHUsS KHCIOpPoJaa B JabopaTopuu
MPOMBIIIEHHOCTH. KpyroBopoT kucnopona B mpupoje. O30H — algoTporHas MOAN(PUKAIUS
KHCIIOpO/ia.

TermoBoit A(PekT XUMHUYECKOW peaKIHH, TEPMOXMMHUYECKHE ypaBHEHUS, 53K30- H
SHIOTEPMUYECKHE peakIuu. TOIIMBO: yrojiib W METaH. 3arps3HEHHE BO3/yXa, YCUJICHHUE
NapHUKOBOTO 3 QeKTa, pa3pyLIeHne 030HOBOT'O CIIOS.

Bomopon — »meMeHT m mpocToe BemiecTBO. HaxoxaeHue Bojopoaa B TPHUPOJE,
dbuznyecKrue 1 XUMUYIECKHE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oNyueHus. KucioTer u comnu.

Mousipabiii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM YPaBHEHHSIM.

®usnyeckue cBoMcTBa BoAbl. Boma kak pactBoputens. PactBopbl. HacklmeHHble u
HEHACHIIICHHBIC PAcTBOpPHI. PacTBopuMOCTh BemecTB B Boje. MaccoBas MOJsl BEIIECTBa B
pacTtBope. XuMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU
yenoBeka. KpyroBopoT Bojabl B mpupoje. 3arps3HEHUE MPUPOIHbIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanust Heopranmyeckux coeauHeHuid. Oxcuapl. Kriaccudukamus OKCHIOB:
cosieoOpa3ymomue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyronme. Homenkiarypa
OKcHA0B. DU3NUECKUE U XUMUYECKHE CBOMCTBA OKCHIOB. [losydeHne okCuaoB.



OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Homenkiatypa ocHoBaHuid. Pu3nuecKMe M XUMHUYECKHE CBOWCTBa OcHOBaHWMU. [lomyuenue
OCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucior. @usndeckre U XUMHUECKUE
cBoiicTBa kucaot. P akruBHoctu metamuioB H. H. bekerosa. Ilosyuenue kucior.

Conu. Homenkiarypa coneil. @uzndeckre U XMMUYECKUE cBOWCTBa cosie. [lomydenue
COJIEH.

I'eneTnueckast CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OIpeeNieHUue COJepKaHUsl KUCIOpoJa B BO3AyXe, MOJIyYeHHUEe, COOMpaHue,
pacno3HaBaHUE W HU3YyYEHHUE CBOMCTB KHCIOPOJA, HAOIIOJEHUE B3aMMOJICHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (Ioxkapa), 03HaKOMJICHHE C
oOpasiaMu OKCHUJIOB M OIKMCAHWE WX CBOMCTB, IOJy4YeHHE, COOMpaHHe, pacliO3HABaHUE U
U3ydeHHEe CBOMCTB BOjopona (TopeHue), B3amMmojeicTBHe Bogopoma ¢ okcuaom wmemu (1)
(BO3MOXHO HCTIOJB30BaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHue OCOOCHHOCTEH pPacTBOPEHHUS BELIECTB C PA3IUYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICICTBHE BOABI C MeTalulaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), WCCIICOBAHUE OOPA3I[OB HEOPTAHMYECKHUX BEIIECTB PA3UYHBIX KJIACCOB,
HaOJI0/IEHUE M3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPAxX KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumojeiicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuuii HeWTpaiau3aluuy, IOJIyYeHHE HEpPaCTBOPUMBIX OCHOBAHMI, BBITECHEHHE OJHOIO
MeTajuia IpyruM U3 pacTBOpa COJIH, PEIICHUE IKCTIEPUMEHTANIBHBIX 3aJ1a4 10 TeMe «Baxxuenme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiementos /[, U.
MenpeneeBa. CtpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakiuun

[lepBple TOMBITKA KIACCU(PUKALNUKM XUMHUECKUX dieMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMETbHBIE METAIIIBI, TAJTOTEHbI, HHEPTHBIE Ta3bl).
DNeMEeHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepmoanueckas cucremMa XuMHU4YeckKux »diemeHtoB J[. .
MenneneeBa. Koporkonepuognas u iuHHONepuoAHas (opmel [lepuognueckoit cucTeMbl
xumuueckux siemeHToB JI. M. MenneneeBa. Ilepuonsl u rpymnmbl. DU3HYECKHd CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX sAxep. HM3ortomsl. Onextponsl. CrtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBBIX 20 XUMUYECKHX deMeHToB [leproauieckoil CUCTeMbI
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
Ilepnonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHYECKHX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPpyIIaM U MEPUOIAM.

3nauenne [lepuogmueckoro 3akoHa u I[leprogudeckoil CHCTEMBbI XUMHUYECKHUX AJIEMEHTOB
JUIs pa3BUTHS HayKU U npakTuku. J[. . Mennenees — y4€Hbll U IpaskJaHUH.

XuMudeckas CBSI3b. KoBanentnas (momnsipHas " HETOJISIPHAS ) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenp  okucineHus. OKHCIUTENbHO--BOCCTAHOBUTENBHBIE  peakiuu. [Iponeccer
OKHUCJICHUS U BOCCTAaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMenm:

U3YyYEeHHE OO0pa3loB BEIIECTB METANIOB W HEMETaNIOB, B3aMMOJCHCTBHE THIPOKCH]IA
LMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, MIPOBEACHHUE OIBITOB, WIIIOCTPUPYIOIUX MPUMEPHI
OKUCIUTEIHHO-BOCCTAHOBUTEINLHBIX PEAKIIHI (TOpEeHUE, PEaKLIUU PA3JIOKEHUS, COCTUHEHHUS ).

Mesricnpeomemmnnie ceasu



Peanuzanus MeXnpeaMETHBIX CBsI3€d MPU U3YYEHHU XMMHH B 8 Kjlacce OCYIIECTBIISETCS
yepe3 UCMOJIb30BaHUE KaK OOIIMX €eCTECTBEHHO--HAyYHBIX MOHATHH, TaK M IOHATH,
ABJISIOIIMXCSI CHCTEMHBIMHU JUIsl OT/AEIBHBIX IPEAMETOB ECTECTBEHHO--HAYYHOI'O LIUKJIA.

OOue ecTeCTBEHHO--HAY4HbIE IOHATHS: Hay4HbIM (akT, TUIoTe3a, TEOpHs, 3aKOH,
aHanmu3,  CHHTE3,  Kilaccu(ukauusi,  MEpUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJECIIb, SIBJICHUE.

®usnka: Marepusi, aTOM, OJJIEKTPOH, NIPOTOH, HEUTPOH, HWOH, HYKJIHJA, HW30TOIIbI,
palMOaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUN 3apsijl, BELIECTBO, TelI0, O00BEM, arperatHoe
COCTOSIHUE BEIIECTBA, a3, (PU3MYECKHE BEIWYHMHBI, CIUHHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

I'eorpadusa: armocepa, ruzapochepa, MuHepasibl, TIOpPHbIE IOPOJBI, IOJE3HBIE
HCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

ITepuognuecknit 3axkoH. Ilepuommueckas cucremMa xumudeckux odaemeHtoB J[. M.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTM B W3MEHEHHU CBOMCTB XHUMHUYECKUX
JJIEMEHTOB NEPBBIX TPEX INEPHUOAOB, Kallns, KalbLUsi U HUX COCOUHEHUM B COOTBETCTBUHU C
M0JIO’KEHHEM 3JIeMeHTOB B [leproauyeckoii cucteMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHMJbI XUMHUYECKOW CBS3H. THUIBI KPUCTAIUIMUECKHUX PEUIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAUIMYECKOM pPEETKH W BHJIA XUMHUYECKOU
CBSI3H.

Krnaccudukanus ¥ HOMEHKIATypa HEOPTaHWYCCKUX BEIISCTB. XHMHYECKHE CBOHCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMUHBIM KJaccaM HEOPTaHWYECKUX COEIUHEHMM, TeHEeTHdecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakuil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOIIMX B pEaklUU BEIIECTB, MO TEIJIOBOMY 3((exTy, M0 H3MEHEHHMIO CTEleHen
OKHUCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, MO Y4YacTHIO KaTajau3aTopa). JK30- U
SHI0TEPMUYECKUE PEAKIINH, TEPMOXUMHUUYECKHUE YPAaBHEHUS.

[Tonstne o cxopoctu xumuueckoil peaxiuu. ITonsTue 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. I[lonstue o
karanuse. lloHatne o XumuueckoM paBHOBecuU. PakTOpbl, BIHAOIIME HA CKOPOCTh
XUMHYECKON PEaKIMH U MOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIMH, SJEKTPOHHBIA OanaHC OKUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBleHHE YpPaBHEHHMH OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peakIuii ¢ UCIOIb30BaHUEM METO0/1a JIEKTPOHHOT 0 OanaHca.

Teopust AIEKTPOIUTAYECKON AUCCOIUALNK. DIEKTPOIUTHI U HEAIEKTPOIHUTHL. KaTHOHBI,
AQHUOHBI. MexaHu3M JAHCCOLMAlMM BELIECTB C pPa3jIMYHbBIMM BHJAMHU XHMHUYECKOH CBS3H.
Crenens aucconuanuu. CHIbHBIC U Ca0bIE DJIEKTPOIUTHI.

Peakumu noHHoro o6MeHa. YcCioBHUsI MPOTEKaHUs peakIMil HOHHOrO OOMEHa, MOJIHbIE U
COKpall€HHbIE MOHHBIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAaHWW M COJIEH B CBETE
npeCTaBiIeHU 00 SJIEKTPOTUTHUYECKON auccornuanuu. KadyecTBEeHHbIE peakluyd Ha HOHBL
[TonsiTHE O THIPONH3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOZCISIMH KPUCTAJUIMYECKUX PEHIETOK HEOPraHMYECKHUX BEILECTB —
METAJUIOB M HEMeTauioB (rpadura W anMmasza), CIO0XKHBIX BEIIECTB (XJIOpUAA HATpHs),
WCCIICJOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHMYECKOM PEAKLUH OT BO3ACUCTBHS DPA3IUYHBIX
(akTOpOB, UCCIEIOBaHHE JIEKTPOIIPOBOIHOCTH PACTBOPOB BELIECTB, IMpOIECCa IUCCOLMALUN
KHCJIOT, Ieno4ed M coned (BO3MOYKHO MCIIOJIb30BAaHME BHUAEO MAaTEpHAlOB), IPOBEACHUE
OTIBITOB, WIUTIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BBbIACICHME Tra3a, 00pa3oBaHHME BOJbI), OINbITOB, WUIIOCTPUPYIOLUX MPUMEPHI



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUUil (FOpEeHHE, pPEaKLUU DPAas3IoKEHUs, COCAUHEHNUS),
pacro3HaBaHUE HEOPraHUMYECKUX BEIIECTB C IOMOIIbIO KAaueCTBEHHBIX pEakUuil Ha HOHBI,
pellIeHne YKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtaJyuibl 1 UX COeJUHEHHUS

OOmass xapakTepucTHKa TrajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE
crenieHu okucineHuss. CrtpoeHue M (U3MYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOAEMCTBHE C MeTaulaMH, HEMETalaMu,
menoyamu).  XaopoBopopoa. ConsHas KHUCIOTa, XUMHMYECKHE CBOMCTBA, IOJIy4yeHHE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPO/ia Ha OPraHM3M uelloBeka. BaykHelme Xi10pu bl
U MX HAXOXJEHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 351eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (pu3MyecKHe CBOWCTBA MPOCTHIX BELIECTB —
KHCIIOpOJia U cepbl. AJUIOTPONIHBIE MOAU(UKALMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBoZOpOA, CTpoeHue, (uU3MYecKHue M XMMUYecKue cBoHcTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUCIIOTa, PU3NYECKHE M XMMUYECKHE CBOWCTBA
(oOme Kak MpeacTaBUTENs Kiacca KUCJIOT M creuuduueckue). XUMHUYECKUE pPeakluy,
JeKallie B OCHOBE MHPOMBIIIICHHOTO croco0a IoiydeHusl cepHOoil KucioThl. [IpumeHenue
cepHOi KucinoThl. CoM CepHOM KMCIOThI, KAUeCTBEHHAs peaklys Ha cyiabgaT-uoH. Haxoxenue
ceppl U €€ CoeIMHEHUH B Mpupoae. XHUMHUECKOE 3arps3HEHHE OKpYKalolleld cpeibl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLCHUS.

OO6mas xapakrepuctuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHMS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHsS. A30T, paclpoCTpaHEHHE B MpHPOJE, (U3NYECKHE H
XUMHYecKkHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4eckue 1 XMMUYecKHue
CBOICTBa, nonydeHue u npumeHeHne. Coau aMMOHMSI, UX (HU3NUYECKHUE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHUS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢uznueckne M XUMHYECKHE CBoicTBa (0OIIMe Kak TMpeACTaBUTENS Kilacca KUCIOT H
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KauyecTBe MHHEpaJIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOIEH Cpebl COSTMHEHUSIMU a30Ta (KHUCJIOTHBIE
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOuYBBl U BOAOEMOB). Docdop, amaoTponmHble MOIUPHUKAIMU
docdopa, puznueckue u xumudeckue cpoiicrea. Okcup docdopa (V) u pochopnas kuciora,
¢du3nueckue M XUMHMYECKHE CBOWCTBa, nosyuyeHue. Mcmonb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YIO0OpPEHUI.

OOmast xapakrepuctuka 31aeMeHTOB |VA-rpynmnbel. OCOOEHHOCTH CTpPOEHHUs aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHUA. YTJepo/l, aJUIOTPOIHbIE MOIU(UKAIINK, PACIPOCTPAHEHHE B
npupoze, pusnueckue U XuMuueckue cBoictBa. Ancopbuus. KpyroBopot yriepona B mpupoJe.
Oxkcuppl yraeposaa, ux pU3NYecKue U XUMHUYECKHE CBOMCTBA, IEHCTBUE Ha JKUBBIE OPraHU3MBbI,
NOJTy4eHHEe U MPUMEHEHHE. DKOJIOTUYeCKUe MPOoOIeMbl, CBsI3aHHbBIe ¢ okcuaoM yriepoaa (1V),
TUIO0TE3a TJ100aJIbHOTO TOTEIUIEHHUs KJIMMaTra, MapHUKOBBINM 3QQeKkT. YTroibHas KUCIOTa U €€
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MOJydeHHWEe M mpuMmeHeHue. KauectBeHHas
peakiusi Ha  KapOoHar-uoHbl. lcmonb3oBanume  kapOoHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OpPraHMYECKUX BeHIECTBaX KaK O COEAUMHEHMSIX Yriepoja
(MeTaH, 3TaH, OTWUJIEH, AaleTWUJIeH, ATAaHOJ, IJMIEPHH, YKCyCHas kuciora). IIpupoaHsie
WCTOYHHMKHU YTJIEBOJIOPOJOB (yroib, MPUPOIHBIN ra3, HedTh), MPOAYKTHl HX TEpepadOTKH
(OeH3uH), UX pOJIb B OBITY U MPOMBIIUIEHHOCTH. [ToHATHE 0 OMOJIOTHYECKH BaXKHBIX BEIIECTBAX:
KMpax, Oelkax, YriaeBoJaX — M HX DPOJM B JKU3HM 4YelloBeKa. MarepuanbHOE €IMHCTBO
OpPraHMYECKUX Y HEOPraHMYECKUX COECIUHEHHH.

Kpemunii, ero ¢usnveckue M XUMHUYECKHE CBOWCTBA, TIOJYYCHHE W TIPUMCHEHHE.
CoenuHeHuss KpemHus B mnpupoje. OOmme mnpencraBieHus o0 okcuae kpemuaus (IV) wu
KpeMHHEBOU KuciaoTe. CHIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIINICHHOCTH. BaxkHelmue



CTPOUTENIbHbIE MaTepHalbl: KepaMuKa, CTEKJIO, ILIEMEHT, OeTOH, jkene300eToH. I[IpoGrembl
0e30MacHOr0 UCMOJIb30BaHMS CTPOUTEIBHBIX MATEPHATIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

U3ydeHrue oOpaslloB HEOPraHMYECKUX BEIECTB, CBOICTB COJISTHOM KHUCJIOTHI, MPOBEACHUE
KaueCTBCHHBIX PEAKIUN Ha XJIOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpaxaromue (pU3MYeCKue U XUMHUYECKHE CBOICTBA TaJIOTEHOB M UX COCAMHEHUN (BO3MOKHO
UCIIOJIb30BaHUE BHUACOMATEPUATIOB), O3HAKOMIIEHHE C 00paslaMu XJIOPUIOB (TaJOTEHUIOB),
O3HAaKOMJICHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIHOJIb30BaHUE
BUJEOMATEpHaoB), HaONIOAEHUEe Tpolecca OOYrJIMBaHUS — caxapa IOX  JeiCTBHEM
KOHIICHTPUPOBAHHOW CEPHOW KHUCIIOTHI, U3YYCHHE XUMUUYECKUX CBOWMCTB pa30aBICHHOW CEpHOM
KHUCIIOTHI, TIPOBEJICHUE KAUeCTBEHHOW peakIMu Ha Cynb(ar-uoH W HaAOIOJIEHUE TpH3HaKa e€
MPOTEKaHus, O3HAKOMIIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, docdopa U HX COeIUHEHUN
(BO3MOKHO HCITOJIb30BaHHUE BUICOMATEPHAIIOB), 00pa3liaMy a30THBIX U (OCHOPHBIX YIOOpEHHIA,
MoJlyueHue, coOMpaHue, pacro3HaBaHHE W U3YyUYEHHE CBOMCTB aMMHUaKa, IPOBEICHHE
KAUeCTBCHHBIX peaknuid Ha HOH aMMOHUsS U Qocdar-noOH W U3YYCHHE NPHU3HAKOB WX
MPOTEKaHUs, B3aMMOJICICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJCOMATEPHUATIOB), U3YUYEHHE MOJENIeNd KpUCTANIMYECKUX pEIHIETOK aiamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TPOIECCOM aAcOpOLMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM NMPOTUBOTA3a, MOJyYeHHUE, COOMpaHue, paclio3HaBaHUE
U U3yYeHUE CBOMCTB YIIJIEKHCIIOTO rasza, MpOBEJCHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHUJIMKAT-UOHBl M W3Yy4YCHUE IMPU3HAKOB HX TMPOTEKAHMs, O3HAKOMJICHHE C MPOAYKIHUEH
CUJIMKATHOM MPOMBILUIEHHOCTH, PELIEHUE SKCHEPUMEHTAIbHBIX 3aJay Mo Teme «Baxuelmue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTtajibl M MX COeAHMHEHUS

OOmas xapakTEepUCTHKA XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HUX
nosnoxeHus B [lepuonnueckoii cucreme xumudeckux snemeHToB . 1. MenneneeBa u crpoenus
atomoB. CTpoeHue MeTauioB. Meraumueckas CBs3b M METAUIMYECKas KpPUCTAJUTMYeCKas
peméTka. DIEKTPOXUMHUYECKUN psJ HanpsDKeHUH MeTamioB. Pu3MUecKue U XUMUYECKHE
cBoiicTBa MetayioB. OOmmMe cnocoObl nonydeHust MeTauioB. [IoHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uH. CIiaBsl (CTallb, YYT'YH, JIOpaTIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M TIPOMBIIIEHHOCTH.

[[{enounble MeTaNIbL: TIOJIOKEHUE B Ileproanueckoil cucteMe XUMUYECKUX 31eMeHToB /1.
N. MenneneeBa, CTpoeHHE UX aTOMOB, HaXOXJEHHE B Mpupoje. Ou3nueckrue U XUMHYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U THAPOKCUABI HATpUs U Kanus. [I[pumeneHune
MIEJIOYHBIX METAJIOB U UX COCTMHECHUMN.

[IlenoyHo3emMenpHbIE METAUIBl MarHuii M KajubLUi: noyokeHue B Ilepuoamueckoit
cucreme xumuueckux snemeHToB [[. M. MeHneneeBa, CTpOEHHME WX aTOMOB, HaXxOXKICHUE B
npupoje. Puznueckue U XUMMUYECKUE CBOMCTBA MarHus M Kanblus. BaxHeilmue coequHeHus
KaJbpus (OKCU, TUAPOKCUA, coiin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHtoB J[. WM.
MenneneeBa, CTpoeHHE aToMa, HaXxOXJeHnue B mpupojae. Pusndyeckne U XMMUYECKHE CBOMCTBA
amroMuHUS. AMQOTEpHBIE CBOWCTBA OKCUIA U THIIPOKCH 1A AITFOMIHHUSL.

Kenezo: mnonoxenue B Ilepronnueckod cucteMe XUMUYECKHX d3nemeHToB J[. H.
MenneneeBa, CTpO€HHE aTOMa, HaxOXJAeHHE B mpupoae. Ousznyueckrue U XUMHUUYECKUE CBOMCTBA
xenesa. Okcuabl, ruapokcuabl u comu skenesa (1) u skenesa (I1l), ux cocras, cBoiicTBa U
MOJIy4eHHE.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C O00pa3laMi METaUIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMU,
U3YYEHUE PE3yJIbTaTOB KOPPO3UU METAIJIOB (BO3MOXKHO MCIIOJB30BAaHHE BHAEOMATEpUATIOB),
0COOEHHOCTEH B3aUMOJICHCTBUSI OKCHIA KAJIBILUS U HATPUS C BOJOU (BO3MOYKHO HMCIIOIb30BaHUE
BUJICOMaTEpHAJIOB), HCCIEAOBaHWE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEHHUs 3Kee3a B



KHACIOpoAe  (BO3MOXHO  HCHOJB30BAHWE  BUACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KAYeCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KajbllHs, alFOMUHUA, LKMHKa, xene3a (l1) u xenesa
(1), mequ (1), HaOnrOIEHME U ONKMCAHKE MPOLIECCOB OKPALIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJusl U KaJiblidg (BO3MOXHO HCIIOJIb30BAaHHME BHAEOMATEPUANIOB), UCCIIEOBaHIE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHHUS U THIPOKCHJIA LINHKA, PEIIEHUE 3KCIEPUMEHTAaIbHBIX 33Ja4 110
TeMe «BakHelre MeTauibl U UX COSTUHEHUS».

XuMHA M OKpYsKaoIas cpeaa

BemiectBa 1 MaTepuaibl B MOBCEJHEBHOM JKMU3HH uYeloBeKa. be3omacHoe MCIoyib30BaHKe
BEIIECTB M XMMHYECKHX peakuuii B ObiTy. IlepBas momomuipr mpu XUMHYECKHX OXKOrax M
OTpaBJICHUSIX.

XHMHYECKOE 3arps3HEHUE OKPYKarollel cpefbl (MpeaeabHas JO0MyCcTUMasi KOHLEHTPALUs
BemecTs, ganee — [1J1K). Posib XxuMuu B pereHuu 3KOJIOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pas3oB MaTepHalioB (CTEKIIO, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIE MATEPUAIIbI).

Meswcnpeomemnbnie ceasu

Peanuzamus MeXNpeAMETHBIX CBA3EH MPU M3yUYEHUU XUMUU B 9 Kilacce OCyIIeCTBISETCS
Yyepe3 HCHOJb30BAHME KaK OOMIMX ECTeCTBEHHO-HAYYHBIX IOHATHH, TaK W TOHATHM,
SBIISIOIINXCSI CHCTEMHBIMHU JUISL OT/AETIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO IIUKJIA.

OOme ecTecTBEHHO-HAYYHbIC IOHSTHSA: HAy4HbIM (akT, THUmoTesa, 3aKOH, TEOpus,
aHalM3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJICITIMPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

Ousuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HOH, HYKJIUJA, HW30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, JJIGKTPUYECKUI 3apsl, IPOBOJHUKH, IOJIYIPOBOJHUKH,
JTUBJIEKTPUKH, (POTORIIEMEHT, BEIIECTBO, TEJNO, 00bEM, arperaTHOe COCTOSIHHME BEIIEeCTBa, Ias,
pacTBOp, pacTBOPUMOCTb, KpUCTAJUIMUECKas peIETKa, CIUIaBbl, (U3HUYECKUE BEIUYMHBI,
€MHMILIBI U3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, IIAHETHI, 3BE3/1bl, CoNHIIE.

buonorust: ¢otocunTes, apixanue, O6uocdepa, 3KocucTeMa, MUHEpaiIbHbIE YAOOpEHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHbIE BEIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaNbl, TOPHBIE TOPOJBI, TOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3VJIBTATbBI OCBOEHUA INTPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMMHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0O0mIero o0Opa3oBaHus
JOCTUTAIOTCS B XOJIc O0YYCHHUsI XMMHUHU B €IUHCTBE YUCOHOI M BOCITUTATEIBHOM JICATEIILHOCTH B
COOTBETCTBUM C  TPAJAUIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMH, TIPUHATHIME B OOINECTBE MpPaBUJIAMH M HOPMaMH TOBEICHHS U
CIOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMS, CAMOPA3BUTHS U COIMATM3AIMN 00yYarOIIUXCA.

JIMYHOCTHBIE PE3yNbTaThl OTPAXAIOT T'OTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW TIO3WTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACHIMPEHHE OIbITa JCATEIBHOCTH Ha e€
OCHOBE, B TOM YHUCJIC B YACTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACJIC/INIO0, TIOHUMaHMs 3HAYCHUS XMMHUYCCKOH HAYKH B JKU3HHM COBPEMEHHOTO OOIIEeCTBa,
CIOCOOHOCTH BIIAJIETh OCTOBEPHOW HH(OpMAIUeil 0 MepeoBhIX TOCTHKECHUSX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSAX 00 YCTPOWCTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOro BOCIUTAHUS:

NPEICTAaBICHUS O COIHUAIBHBIX HOpPMax M IMpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHHH B
KOJIJICKTHBE, KOMMYHHKATHBHOH  KOMIICTEHTHOCTH B OOINEGCTBEHHO  IOJIC3HOM,
y4eOHO-HUCCIIEI0BATEIbCKOM, TBOPUECKOW W JPYIMX BHIAX JESATEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HON COBMECTHOM JICATEIILHOCTH TP BBIIOJHEHUN Y4EOHBIX, IIO3HABATEIBHBIX 3a/1a4,
BBIMTOJIHEHNH XHMHUYECKHX SKCIEPUMEHTOB, CO3/JaHUM YUYEOHBIX IIPOEKTOB, CTPEMIJICHUS K
B3aMMOINIOHMMAHUIO ¥ B3aMMOIIOMOIIM B Ipoliecce 3TON y4eOHOW IesTenbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBENEHHE W TIOCTYNMKHA CBOWX TOBApPHUINEH C IMO3WUIMH HPAaBCTBEHHBIX M
IPaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHM MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSI:

MHUpPOBO33PEHUYECKHE NPEACTAaBICHHS O  BELIECTBE U  XHMHYECKOH  peakiuH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH M COCTABIISIOUINE OCHOBY JIJIS
MOHMMAHUA  CYINIHOCTH HAYYHOW KapTUHBI MHpa, MPEJICTaBiIeHHs] 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOIBI, B3aUMOCBS3SIX YeJIOBEKa C MPUPOIAHON Cpenor, O POJH
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATEbHBIE MOTHBBI, HAlpaBJICHHBIE HA MOJyYeHHE HOBBIX 3HAHWH MO XHMHH,
HEoOXoAuMBbIe Ul OOBSCHEHHS HaOJI0JaeMbIX IPOLECCOB U SBJICHUH, IO3HABATENLHOM,
UHPOPMAIMOHHON M YNTATENBCKON KYJIBTYPHI, B TOM YHCIIC HABBIKOB CAMOCTOSITETLHON PaOOTHI
C y4eOHBIMH TEKCTaMH, CIPABOYHOH JHUTEpPaTypOd, MOCTYMHBIMH TEXHUYECKHUMH CpPEICTBAMHU
WH(POPMAIIMOHHBIX TEXHOIOTHIA;

UHTEpeC K OOyYEHMIO M TO3HAHHIO, JIIOOO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, TPOEKTHOW U HCCIIEIOBATEIBCKON JESTETLHOCTH, K OCO3HAHHOMY BBIOODY
HATNPaBIEHHOCTH W YPOBHS OOYUYECHHS B NalbHEHIIIEM;

4) popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHME IICHHOCTU JKW3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3/10pOBBIO,
YCTAaHOBKM Ha 37I0POBBI 00pa3 >KU3HU, OCO3HAHWE IIOCIEACTBUI W HENPUSITHE BPETHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojs, HAapKOTHKOB, KYpPEHHs), HEOOXOAWMOCTH COOJIOACHUS
mpaBu 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMHU BEIIECTBAMU B OBITY M pEalbHOU
KHU3HH,

5) TPy10BOT0 BOCIIMTAHMS

UHTEpEC K MPAKTUYECKOMY M3YUYEHUIO MPOo(deccHii u Tpyaa pa3IudHOro Poja, yBaKEHHE K
TPyAy ¥ pe3ylibTaTaM TPYAOBOW IEATEIPHOCTH, B TOM YHCJIE€ Ha OCHOBE IPUMCHEHUS
OPEMETHBIX 3HAHWA [0 XWMHH, OCO3HAHHBIA BBIOOP HWHIMBUAYAJILHOW TPAaCKTOPUU



MPOJODKCHHUST 00pa3oBaHUs C Y4ETOM ITUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHoil mpodecCuoHaIbHOM NeATeNbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJalITUPOBATHLCS B IPOPECCHOHATBHON CPE/IE;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

IKOJIOTHUYECKH ITIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBAaHUS, MOHUMAHUE IIEHHOCTH 3J0pPOBOro U Oe3omacHoro obpasza *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHYECKOMY 370POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MPaBUl O€30MacCHOTO MOBEACHUS IIPU paboTe ¢ BellleCTBaMH,
a TaK)KE B CUTYalHsX, YTPOKAKOIIUX 310POBBIO U )KU3HU JIKOJIEH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPU H3YYECHUH XUMHH, JJIS PelleHUs
3a71a4, CBA3aHHBIX C OKPYKAOLIEH PUPOJHOM CPENOH, IS TOBBILICHHS YPOBHS 3KOJIOTMYECKON
KYJIBTYpPbI, OCO3HAHUS INI00ATBHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM U IMyTel MX pelleHus
MOCPEACTBOM METOJOB XMMHH, IKOJIOTHUYECKOTO MBIIIJICHHS, YMEHUS PYKOBOACTBOBATHCA UM B
MI03HABATEJIbHOM, KOMMYHUKATUBHOM U COLMATILHOM MPAaKTHKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MeTampeaMETHBIX Pe3ylbTaTOB BBIICISIOT 3HAUMMBIE IS (POPMUPOBAHUS
MHPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIINI, TUIOTE3a, (PaKT, CUCTEMA,
MIPOLIECC, IKCIIEPUMEHT U JAPYTOe€.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
peIMeTax | IMO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MPEIMETOB (JOPMUPOBATEH MPEIICTABICHHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U yYHUBEpCAIbHbIE y4eOHbIe NEHCTBUS (IIO3HABaTEIbHbIE,
KOMMYHHKATHBHBIC, PETYJSATUBHBIC), KOTOpbIE 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3naBaTebHBbIE YHUBeEPCcAJIbHbIE YUeOHbIE JeiCTBUS

ba3oBble Jiornyeckune 1eHCTBUA:

YMEHHSI HCIOJIB30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS] TPH OCBOCHHM 3HAHUM:
pacKpblBaTh CMBICH XHUMHUYECKUX TMOHATHHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKH,
yCTaHaBIWBATh B3aUMOCBS3b C JIPYTUMHU MOHATUSIMH), UCTIOIB30BaTh MOHATHUS JUIsl OOBSICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATH OCHOBAHUS M KPUTEPUU s KIacCHPUKAIIUU
XMMHYECKHUX BEIIECTB U XUMHUYECKUX PEAKIMM, YCTAHABIMBATh NPUYHMHHO-CIEACTBEHHBIE CBS3U
MEX1y 00BEKTaMHU U3YUEHHUS, CTPOUTH JIOTHUECKUE pacCykIeHUs (MHAYKTUBHbIE, 1eTyKTUBHEIE,
110 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKIIFOUCHHS;

YMEHHE MPUMEHSTHh B Mpollecce MO3HAHMS MOHATHUS (TMPEAMETHbIE U METamnpeIMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HWCIIOJIb3yeMble B XUMHHU, MPeoOpPa3OBBIBATH IIHPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI 3JIEMEHTA),
XUMU4eckass (opMmylia W ypaBHEHHE XHMHYECKOW peakiuu — TPU PEIICHUH YydeOHO-
MO3HABATEJIBHBIX 33/a4, C YYETOM OTUX MOJCIbHBIX IPEACTABICHUN BBIABIATh U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKA H3YYa€MbIX OOBEKTOB — XUMHUYECKHX BEIIECTB H
XUMHUYECKHX PEAKIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIIECACTBEHHBIE CBSI3U U
MPOTUBOPEYUS B U3YUAEMbIX ITPOIIECCAX U SBJICHUSX.

ba3zoBble ucciieoBare/ibCKue 1eMCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJIECHHBIE BOIMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMSA, a
Takke B KadyecTBe OCHOBHI Ui (OPMUPOBAHUS THUIIOTE3bl IO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHUM;

MPUOOPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHHM3AIMH M TPOBEIACHHUIO yUYECHHUYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JJ0M MpOoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3ynbTaTt, (GOopMyIupoBaTh OOOOMICHUS W BHIBOJBI IO pe3yJbTaTaM MPOBEIEHHOTO OIBITA,
MCCJIEIOBAHMsI, COCTABIIATh OTUET O pOeaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUYHBIX BUI0B
1 HOpM IIPECTABICHHUS, TTOYIaEMYIO M3 Pa3HBIX HCTOYHUKOB (HAY4YHO-TIOMYJSPHAS TUTEpATypa



XUMHUYECKOTO COJIEpPIKaHMs, CIpaBOYHBIE TOCOOMS, pecypchl WHTepHETa), KpPUTHUYECKU
OLICHUBATh MIPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHHE MPUMEHSTh Pa3IMYHbIC METOJIbI M 3aIIPOCHI TIPU MOUCKE U 0TOOpEe MHPOPMAIUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJMUMBIX JIJISl BBINOJHEHUS YU€OHBIX U MO3HABATEIbHBIX 3a7a4
OTIpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH MCIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTHH, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSATEIBHO BBIOMPATH ONTUMAIBHYIO (OpMy mpeacTaBiIeHUs
uH(pOpMallMl ¥ WIUTIOCTPUPOBATH peEIIaeMble 3a/ladydl HECIOXHBIMU CXEMaMH, JuarpaMMamu,
npyrumu popmamu rpaduky U ©X KOMOUHALIUSAMU;

YMEHHE HCIOJIb30BaTh W aHAIM3UPOBATh B Ipollecce Y4eOHOM U HCCIeI0BaTEIbCKOU
NeSITeIbHOCTH WH(OPMAIIHMIO O BIUSIHUH MPOMBIIUIEHHOCTH, CEIbCKOT0 XO35SHUCTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPYXKAroIe MPUPOIHON CPEeIbl.

KoMMyHuKaTHBHBIE YHHBePCcAIbHbIE YUeOHbI€e TeHCTBHUS:

yMEHHsI 3aJaBaTh BOMNPOCH (B XoJe auanora u (Wiu) OUCKYCCHU) IO CYLIECTBY
oOcyxnaemMold Tembl, (HOPMYITUPOBATH CBOM MPEUIOKEHUS OTHOCUTEIFHO BBIIOJHEHUS
peJIOKEHHON 3a1a4H;

YMEHHSI IPEACTABIISATE MOMy4YEHHBIC PE3YIbTAThI TO3HABATEIILHOM JICATEIHHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JenaTh MPE3CHTAIMI0 PE3yIbTaTOB BBIMOIHEHUS XHMHYECKOTO
IKCIIEPUMEHTa (JIA0OPATOPHOTO OMBITA, JIAOOPATOPHOH pPAOOTHI MO WCCIEAOBAHUIO CBOHCTB
BEIIECTB, yUeOHOTO MPOEKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIHHON U
MCCJIEIOBATENILCKOM NIeATENbHOCTH MPU PEUICHHH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuéTa
OOIIMX WHTEPECOB W COTJACOBAaHMS MO3MLIUK (0OCYXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHAILIUS COBMECTHBIX JACHCTBUIA, ONpe/ieJieHHe KPUTEPUEB IO OIIEHKE KauecTBa
BBITIOJITHEHHOU pabOThI U IpyTue).

PeryasitTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBHUS:

YMEHHE CaMOCTOSITENIHO OMPEACIATh LENH eATeNbHOCTH, INIAHUPOBATh, OCYIIECTBIITh,
KOHTPOJIMPOBaTh W TMPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JIEATEIbHOCTh, BBIOMPATh
HaubOosnee HSPQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh WM KOPPEKTUPOBATH MPEIJIOKEHHBIA alTOPUTM JIEUCTBUN MpHU
BBITIOJTHCHUH 33J]aHU C Y4€TOM IIOJIYYCHHS HOBBIX 3HAHHHA 00 HM3y4aeMbIX OOBEKTax —
BEIIECTBAX W PEAKIIMSIX, OLIEHUBATh COOTBETCTBUE MOJNYUYEHHOTO pe3yNbTara 3asBICHHON IIeMH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPEJIaraeMble B YCIIOBUH 3aIaHHH.

MNPEAMETHBIE PE3YJIBTATHBI

B cocraBe mpeaMETHBIX pe3yabTaTOB TIO0 OCBOSHHIO O0S3aTEIBHOTO COJCpIKAHUS,
YCTaHOBJICHHOTO JaHHON (QenepanbHOil pabodeid TporpaMMoi, BBIICISIOT: OCBOSHHBIC
0o0ydJaronuMucs Hay4YHble 3HAHUS, YMEHHS W CIIOCOOBI JEHCTBUM, crnenuduueckue s
npeaIMeTHOW o0nacTu «XUMHS», BUIBI ACITENLHOCTH MO TIOJYYSHHIO HOBOTO 3HAHMS, €ro
HWHTEPIIPETAINH, IPEOOPA30BAHUIO U TIPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYAIIHSX.

K koniy oOydeHus B 8 kijacce mpeaMeTHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OoTpakaTh CHOPMUPOBAHHOCTH Y OO YUAIOIIMXCST YMEHHIA:

® pacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKUX MOHITHIA: aTOM, MOJEKYJIa, XUMUYECKHMA

BJIEMEHT, MPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJHOPO/HAs), BaJCHTHOCTh, OTHOCHUTEIbHAas aTOMHAas W MOJEKYJSpHAs Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJSpPHAs Macca, MaccoBas JOJS XUMHYECKOTO
JJIeMEHTa B COEJUHEHHM, MOJISIPHBI 0O0BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJIb,
AIIEKTPOOTPHUIIATEILHOCTh, CTETICHb OKUCIICHHSI, XUMHUECKasl PeaKius, Kiaccuurarus
peaxuii: peakiuu COeIMHEHUs, PEaKuU Pa3I0KeHHs], peaKIIMK 3aMeIIeHUs, peaKkluu
o0MeHa, K30- U SHAOTEPMHUYECKUE PEAKIIUH, TETUIOBOU YPPEKT peakiuu, SApo aToMa,
JJIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, pajuyc aromMa, XUMHUYEcKasl CBS3b,



NOJIIpHAasl M HEIOJIApHAas KOBAJIEHTHAs CBSA3b, MOHHASI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBasi J10JIsl BelllecTBa (MPOIIEHTHAs KOHIEHTPALIKs1) B pacTBOPE;

® WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHYECKHX HOHSITHUM W NIPUMEHATH 3TH
MOHATUS [TPU ONMCAHUM BEIIECTB U UX MPEBPAICHU;

® UCMOJb30BATh XUMHUYECKYIO CHUMBOJHMKY JMJISi COCTaBICHHS (OPMYT BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

® OmpeleNsITh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTEICHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJIKHOCTh BEHIECTB K
OTNpeNeIEHHOMY KJIacCy COEIMHEHMHA 1O QopMmyliaM, BHJ XUMHUYECKOW CBS3U
(xoBaJIeHTHas! ¥ MOHHAs) B HEOPTraHUYECKUX COEIUHEHUSX;

e packpbiBaTh cMbIch [lepuonnueckoro 3akona . M. MeHueneeBa: 1eMOHCTPUPOBATh
[IOHMMAHHE IEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nosnoxeHuss B Ilepuonnueckoil cucreme, 3aKOHOB COXPAHEHMSI MacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOTO YUEHHMs, 3aKOHAa ABOIaJipo;

® ONUCHIBATb U XapakTepu3oBaTh TaOMMuHyl ¢opmy Ilepuonudeckoil cUCTEMBI
XUMHYECKHX JJIEMEHTOB: pa3lnyaTh IMOHATUS «IJIaBHas moArpymnmna (A-rpymma)» u
«mmobounass moarpynna (b-rpynma)», Mamble W OONbIIME TEPHOABI, COOTHOCHUTH
o0o3HavYeHHsI, KOTOpble UMeroTcs B Tabnuue «lleprognyueckas cucteMa XUMHYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COoCTaB M 3apsj sApa, o0llee 4YHUCIO JJIEKTPOHOB U
pacnpeneseHre ux 1o 3JIEKTPOHHBIM CII0SIM);

e KiIaccu(UIUPOBATh XUMUYECKHE PJIEMEHTHI, HEOPIraHUYECKUE BEIIECTBA, XUMUYECKHE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
sdexry);

e XapakTepu3oBaTh (ONMUCBHIBATH) OOIIME XMMUYECKHE CBOMCTBA BEIECTB PA3IUYHBIX
KJIaCCOB,  IIOATBEP)KJas  ONHUCAHUE IPUMEPAMH  MOJIEKYJSIDHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIHil;

® [IPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCHUMOCTU OT UX KAa4E€CTBEHHOIO COCTaBa,
BO3MO>KHOCTH NMPOTEKaHUSI XUMUYECKHUX MIPEBPAILIEHUH B Pa3IMUHbIX YCIOBUSIX;

® BBIYNCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT'0 JIeMEeHTa 10 (hopMyJie COeTMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKOH peaKlny;

® [IPUMEHATH OCHOBHBIE ONEPALIMHM MBICIUTENBHON ACSITEIBHOCTH — aHAJIW3 U CUHTES,
CpaBHeHHE, 0000IIeHHe, CUCTeMaTH3aIHIo0, KJIacCu(UKalMIo, BBIABICHHE MPUYMHHO-
-CJICICTBEHHBIX CBSI3€M — JIJII M3Y4YEHUS CBOMCTB BEIIECTB U XMMHUYECKUX PEaKIIHM,
€CTeCTBEHHO-HAy4YHble =~ METOAbl  TO3HAaHUS  —  HAONIOZCHHWE,  HM3MEpeHHe,
MOJIEJTUPOBAHUE, SKCTIEPUMEHT (PEaTbHBIN U MBICICHHBIN);

e (Cle/OBaTh IMpaBUJaM TOJb30BAHUS XMMHUYECKOW TMOCYyA0Hl M J1abopaTopHBIM
00OpyJOBaHUEM, a TaKXke MpaBWIaM OOpallleHUs C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKIHUSMU N0 BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHHUIO
U coOMpaHuIO ra3o00pa3HBIX BEHIECTB (BOJOPOJA U KHUCIOpPOJA), MPHUTOTOBICHUIO
pPacTBOpPOB € OMPEACIEHHON MAaCCOBOM JOJIEN pacTBOPEHHOTO BEIIECTBA, MUIAHUPOBATH
Y IIPOBOAMTH XUMHUYECKHE 3KCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILETIOUEN U
KHCJIOT C TIOMOIIBI0 HHIMKATOPOB (JIakmyc, heHoadTaaenH, METHIOPAHK U IPyTHUE).

K xonuy oOyueHust B 9 kJjacce mpeIMETHBIE pe3ysbTaThl HA 0a30BOM YPOBHE JIOJIKHBI

OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMECHHM:

® pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKMX IOHATHUN: XUMUYECKUI 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLIECTBO, CI0XKHOE BELECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHUCICHMS, XUMHUYECKas peaKkius, XUMHUYECKAast
CBSI3b, TEIUIOBON 3((EKT peakinu, MOJb, MOJSIPHBIA 00BEM, pacTBOP, IEKTPOJIUTHI,



HEBJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PEaKIUH HOHHOrO OOMEHa,
KaTajau3aTop, XHUMHUYECKOE paBHOBecHe, OOpaTUMble U HeoOpaTHUMblE pEaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aMpOTEepHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, HOHHAs, METAJJIMYECKas), KPUCTAJUIMUECKas pEIIETKA, KOPPO3Us
METAJIJIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOH peakiuu, IMpeleiabHO IOMyCcTUMas
koHueHrpauus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX IMOHSATHI U MPUMEHSATH 3TH
MOHATHS TIPH ONMCAHUH BEUIECTB U UX MPEBPAICHUH;

UCIIOJIb30BAaTh XHMHUYECKYI0 CHMBOJHUKY [UIsl COCTaBi€HHUS (OpMyYNn BelIecTB U
YpaBHEHUN XUMUUYECKUX PEAKIINH;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCIEHUS XUMHUYECKMX JJIEMEHTOB B
COECIMHEHUSAX PpA3JIM4YHOIO COCTaBa, MPHUHAIJIECKHOCTh BEIIECTB K ONpeAcIEHHOMY
KJIacCy COeIMHEHUN Mo QopmyiaMm, BHA XUMUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYECKasl) B HEOPraHWYECKUX COEAMHEHHUAX, 3apsii HOHA IO XUMHYECKOH
dbopmyre, xapakTep Cpelbl B BOJHBIX PACTBOpPAX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAJIIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbich Ilepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTPUPOBATH
ero MOHMMAaHME: OMHUCHIBATh M XapakTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CHCTEMBl XMMHYECKHX OJJIEMEHTOB: pasiHuaTh IMOHATHA «IJaBHas mnoarpymma (A-
rpynna)» u «mobounas mnoarpymmna (b-rpymma)», maneie U GonblINe MEpPUOJIBI,
COOTHOCUTh O0O3HAuUEHHUs, KOTOpblE HMEIOTCA B NEPUOAMYECKOW Tabiuue, ¢
YHUCIOBBIMU XapaKTEPUCTHUKAMHU CTPOCHMS aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB M
3apsa Aapa, o0IIee YMCiIo 3JIEKTPOHOB U pacHpeIeIeHUe UX 10 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OIMe 3aKOHOMEPHOCTH B M3MEHEHHUH CBOWCTB JJIEMEHTOB M HX
COEIMHEHUI B Ipeenax MajbIX IMEPUOJIOB U TJIABHBIX MOArPYNI C YYETOM CTPOCHHS
UX aTOMOB;

KJIAaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (10 YHUCIy UM COCTaBy Y4YacTBYIOIIMX B PEAKIMH BELIECTB, IO TEIIOBOMY
3peKTy, 10 U3MEHEHUIO CTENCHEW OKUCICHUS XMMUYECKUX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME M CHENMPUUYECKHEe XUMHUYECKHE CBONCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, MIOATBEPKIas ONMMCAHUE TIPUMEPAMH MOJIEKYIISIPHBIX U
MOHHBIX YpaBHEHHH COOTBETCTBYIOIUX XUMUYECKUX PEaKIHii;

COCTaBJIAITh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOLMAIMU KUCIIOT, IEI0UYEH U COJIEH,
MOJIHBIE U COKpALIEHHBIE YPAaBHEHUS peaKIMii HOHHOrO OOMEHa, ypaBHEHUS peaKlUid,
HNOJTBEPXKJIAIOIIMX  CYIIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXAY BelleCTBaMHU
pa3IMYHbIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX DPEAKLUH IMOCPEICTBOM
COCTaBJIEHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3ZMOXHOCTH
NPOTEKaHUS XUMUYECKUX MPEBPAILIECHUH B Pa3JINUHbIX YCIOBUSX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTa 1Mo (opMylie COeIMHEHHsI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKOH peaKInm;

coOnrofaTh TMpaBuia TMOJb30BAaHUS XHMMUYECKOM TMOCyJol U JabOpaTOpHBIM
o0opy/soBaHUEM, a Takke IMpaBuia oOpallleHus C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMH 10 BBIIOJIHEHUIO JTA0OPATOPHBIX XUMHUYECKHX OIBITOB IO MOJYYCHHIO
1 cOOMpaHHUIO Ta3000pa3HBIX BEIIECTB (AaMMHaKa M YIJIEKHCIIOTO rasa);

IPOBOJIUTH PEAKLUH, TOATBEP)KIAIOIINE KAaYeCTBEHHBI COCTAaB PA3IMYHBIX BEIIECTB:
pacrio3HaBaTh OIBITHBIM HYTEM XJIOpUA-, OpoMua-, MoAMI-, KapOoHar-, ¢ocdar-,



CWIHMKAT-, Ccynb(}ar-, THIPOKCHI-UOHBI, KATUOHBI AMMOHHS W HOHBI H3YYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHMYECKUX BEIIECTB;
MPUMEHATh OCHOBHBIE OINEPALUH MBICIUTEIBHON JEATEIIbHOCTH — AHAJIU3 M CHUHTE3,
cpaBHEHHE, 0000IIeHNe, CHCTEMATH3allMI0, BBISBICHUE MPUUYNHHO-CIICICTBEHHBIX
CBSI3€M — JUISl M3YYEHHUS CBOMCTB BELIECTB M XUMHYECKHX PEAKLHI, €CTECTBEHHO-
Hay4YHbIE METOAbl IO3HAHHWS — HAOMIJICHHWE, HW3MEPEHHE, MOJICITMPOBAHHE,
HKCIEPUMEHT (peaibHbIil U MBICICHHBII).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosaunuyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbIe IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
Xumus — BakHas 00J1acTh

11 €CTCCTBO3HAHUS U 5 9 bubmuoreka [IOK

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

YyeoBeKa

12 BertectBa 1 xuMmudeckue 15 1 bubnunoreka LIOK

' peaxiuu https://m.edso0o.ru/7f41837c

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 okcHugax https://m.eds00.ru/7f41837¢c
59 Bonopoa.Ilonstue o kucnorax 3 1 bubnmorexa LIOK

' U COMAX https://m.eds00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBaHMAX https://m.eds00.ru/7f41837¢c
54 OCHOBHBIE KJIACCHI 11 1 1 bubmunoreka IIOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEIIbHBIC PEAKIIUU
bubnunorexa LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE 1 yruyOneHne 3HAHUMA 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anoress: https://m.edso0.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [JOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasznen 4. Xumus U OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 3 bubnnorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBLIEE 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

KaHeHIlapHO'TeMaTI/I‘leCKOC IJIAHUPOBAHUE

8- «I'», «b» Ki1accel

KoanuecTBo 4acoB

Ne JlaTa Jara
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero U3ydeHus H3y4eHus
padoThI padoThI MIAH DAKT
1 [Ipenmer xumuu. Poiap XuMuu B )KU3HU 1
yeJioBeKa. Teia u BenecTna 04.09.2023
2 [Tonsatre o MeToHaxX MO3HAHUSA B XUMUU 1
05.09.2023
[IpakTrueckas padota Ne 1 «IIpaBuiia paboThI
3 3] g 0 1
B J1a0OpaTOpHUH U MPUEMBI OOPAIICHHS C 11.09.2023
1a60paTOPHBIM 000PYIOBAHUEM
4 Yucrele BemecTBa U cmecu. CriocoObl 1
paszeneHusi cMecen 12.09.2023
[IpakTuueckas pabota Ne 2 «Paznenenue
5 7 % 1
cMmecel (Ha mpuMepe OYUCTKU TTOBAPEHHOM 18.09.2023
COJIN)»
6 A 1
TOMBI U MOJIEKYJIBI 19.09.2023
7 XUMHYECKHUE DJIEMEHTHI. 3HaKU (CIMBOJIBI) 1
XUMHYECKHUX DIIEMEHTOB 25.09.2023
8 [TpocTeie 1 CIIOXKHBIE BEIIECTBA 1 96.09.2023
9 A - 1
TOMHO-MOJIEKYJISIPHOE YUEHUE 02.10.2023
10 3aKOH IOCTOSIHCTBA COCTaBa BEIL[ECTB. 1
Xummueckas popmynna. BareHTHOCTh aTOMOB 03.10.2023




XHUMHUYCCKUX 3JICMCHTOB

OTHOcHuTeNnbHAsA aTOMHAas Macca.

11
OTtHOcHTENbHAS MOJICKYJISIPHAS. Macca 09.10.2023
12 MaccoBast 10J1s XHMHUYECKOTO JIEMEHTA B
COEINHEHUN 10.10.2023
13 KommuectBo BemecrBa. Mounb. Mousipaast
Mmacca 16.10.2023
14 dusnuecKue U XUMUYECKUE SIBICHUSI.
XuMudeckas peakuus 17.10.2023
[Tpu3HaKu U YCIIOBUS MPOTEKAHUS
15 -
XUMUYECKUX PEaKIUi 23.10.2023
16 3aKOH COXpaHEHUsI MaCcChl BEIIECTB.
XUMUYECKUE YPABHEHUSI 24.10.2023
Brruunciienus: KoJaMuecTBa, Macchl BEIeCTBa 10
17 .
YPaBHEHUSIM XUMHYECKHUX PEAKIUM 07.11.2023
Knaccudukanus XuMUYEeCKUX peaKiuii
18 COEIMHEHUS, PA3NIOKEHUS, 3aMEIICHNUS,
(coen P H 13.11.2023
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHnukioneauct. O6o0eHne 1
) ! " 14.11.2023
crCcTeMaTH3allus 3HAHUH
KonTponbnas padora Nel no teme «BemiectBa
20
1 XUMHUYECKUE PEeaKIINI» 20.11.2023
Bo3ayx — cmech razos. CoctaB Bo3ayxa.
21 Kucnoposn — sinemMeHT U mpocToe BEIIeCTBO.
poa P H 21.11.2023
O30H
dusnueckue U XUMUIECKHUE CBOMCTBA
22
KHCIOpo/ia (peakiuyu OKUCIICHUS, TOPCHHE). 27.11.2023




ITonsaTHE 00 OKCUIAX

CriocoOsl MosTy4eHus KUCI0poia B

2 .
3 1a00paTOPUU U IPOMBIIIUIEHHOCTH 98.11.2023
IIpumeHeHue kucnopoaa
TennoBoii 3 PeKT XMMUIECKON peaKIuu,
24
MOHATHE O TEPMOXUMHUYECKOM ypaBHEHUH, 04.12.2023
9K30- ¥ HJO0TEPMHUUECKHUX PEaKIMSIX
TomuBo (HedTh, yroib U METaH).
25 §
3arpsi3HeHue Bo3Ayxa, CIocoObl ero 05.12.2023
MPeI0TBPALCHUS
[IpakTuueckas padora Ne 3 o Teme
2 I1
6 «Ilonmyuenue u co?npaHHe KHCJIOPO/Ia, 11.12.2023
W3Y4YEHHE €ro CBOMCTBY
97 Bomopos — 37eMeHT 1 POCTOe BEIIECTBO.
Haxoxnaenue B npupose 12.12.2023
98 dusnueckue U XUMHUYECKHUEe CBOMCTBA
Bojopoaa. [I[pumenenne Bogopoaa 18.12.2023
2 IT
9 OHSITHE O KUCIIOTaX U COJISIX 19122023
30 Crioco0bl nostydeHus BoAOpoa B
nmabopaTopun 25.12.2023
[TpakTuyeckas padora Ne 4 o teme
31 I1
«[Tomyuenue u co?npaHHe BOJIOpPO/1a, 96.12.2023
U3y4EHHE €ro CBOMCTB»
32 M i & . A
OJISIPHBIN 00BEM ra3oB. 3akoH ABOTaJPO 15.01.2024
Brraucnienus 00b€ma, KomMyecTBa BEIIECTBA
33
rasa 1o ero M3BeCTHOMY KOJIUYECTBY 16.01.2024




BEIIECTBA UIIH 00BEMY

Boruncnenus 006EMOB ra3oB M0 ypaBHEHHUIO

34 peakuuu Héj OCHOBE 3aKOHa 00bEMHBIX 99 01.2024
OTHOILIEHUH Ta30B
35 duznyeckne U XUMHUYECKHUE CBOICTBA BOJIbI 93.01.2024
36 CocraB ocHoBanuil. [TonsiTue 00 MHAMKATOPAX 99.01.2024
Bopna kak pacrBoputens. HacbieHHbie u
37 HEHACBIIIEHHBIE pacTBOPBL. MaccoBas 101t 30.01.2024
BELIECTBA B pacTBOpE
[IpakTuueckas pabora Ne 5 mo Teme
38 «HpHFOTf)BJIeHI/ie paCTBOIC').OB C ornpenenéHHon 05.02.2024
MaccOBOM J0JI€il paCTBOPEHHOT'O BEILIECTBAY
39 KonTponbnas pabota No2 mo teme
«Kucnopoa. Bonopoa. Boga» 06.02.2024
40 Okcupl: cocTaB, KJIacCupUKaIus,
HOMEHKJIaTypa 12.02.2024
[TonydyeHne 1 XuMHYECKHE CBOMCTBA
41 KHMCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX 13.02.2024
OKCHJIOB
42 OcHoBaHus: cOCTaB, Ki1accu(pUKaIIHs,
HOMEHKJIAaTypa 19.02.2024
43 [Tonyyenue n XMMHUYECKHE CBOMCTBA
OCHOBaHMI 20.02.2024
44 Kucnotsl: cocras, kinaccudukarus,
HOMEHKJIaTypa 26.02.2024
45 [Tonyyenue u XMMHUYECKHUE CBOMCTBA KUCIIOT




27.02.2024

Comnu (cpeaHue): HOMEHKIATypa, CIIOCOOBI

46
MOJTyYEHUS, XUMHUYECKUE CBOMCTBA 04.03.2024
[IpakTrueckas padota Ne 6. Perenue
47 AKCIICPUMEHTAIIbHBIX 33724 110 TEME
«OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX 05.03.2024
COCTUHEHUN)
['eneTnveckas CBsSI3b MKy KiIaccaMmu
48 .
HEOPraHUYECKUX COCTMHCHHI 11.03.2024
49 O0001IeHrEe U CHCTEMATH3AIM SHAHNUH
12.03.2024
KonTponbnas padota Ne3 mo teme "OcHOBHbIE
50 o
KJIACChl HEOPTaHUYECKUX COCTUHCHUN 18.03.2024
[TepBbie TOMBITKY KIACCHPUKAITUN
51 XUMHAYECKHX d1eMeHTOB. [loHsTrEe 0 rpymmax
by 19.03.2024
CXOIHBIX DJIEMEHTOB
[Tepuonnueckuii 3akoH u [leprnoanueckas
52 cHCTEMA XUMHUYECKHUX ieMeHToB [, 1.
A 01.04.2024
Menneneena
53 [Tepwopl, TPYIIITEI, TOATPYIIIIBI
02.04.2024
54 Crtpoenune atoMoB. CocTaB aTOMHBIX SIIED.
H3zoTorsr 08.04.2024
CTtpoeHure JIIEeKTPOHHBIX 000JI0YEK aTOMOB
55 snemeHToB Ilepuoanueckoi cucremsl /1. U.
P a 09.04.2024
Menneneena
XapaKkTepruCcTUKa XMMHYECKOTO dJIEMEHTA 110
56 .
ero noyioxeHuto B [leprogudeckoit cucteme 15.04.2024




. 1. MenneneeBa

3nauenue [leprnoanyeckoro 3akoHa ajis

7 LA
3) pa3BUTHS HAYKU I/I"Hpaf(TI/IKI/I i 1 16.04.2024
MenpeneeB — y4€HbIN, TIEIArOT U TPAKIAHIH
58 DICKTPOOTPHUIIATSIIBHOCTh ATOMOB 1
XUMHAYECKHUX DJIIEMEHTOB 22.04.2024
59 41 1
OHHAsI XUMHUYECKas CBI3b 93.04.2024
K
60 OBAJICHTHAS TIOJISIPHAS] XUMHYECKAasl CBA3b 1 97 04.2024
61 K
OBAJICHTHAs HEMOJISIPHAS XUMHYECKasl CBSI3b 1 06.05.2024
62 1
CreneHb OKUCIECHUS 07.05.2024
63 OKHCIUTENEHO-BOCCTAHOBUTEIHLHBIC PEAKITHH 1 13.05.2024
64
OKHCIUTEIN U BOCCTAHOBUTEIN 1 13.05.2024
65 KonTponbnas padota Ne4 no teme «CtpoeHue 1
aromMa. XHUMHUYECKasl CBS3bY 14.05.2024
66 PesepBHrlit ypok. O60011IeHNE U 1
CHUCTEMATH3AINI SHAHUN 20.05.2024
67 PezepBHblit ypok. O600111eHNE U 1
CUCTEMATHU3AaINI 3SHAHUHN 20.05.2024
68 PeseprubIil ypok. O60061eHIE 1 1
CUCTEMATH3AINA SHAHUHN 21.05.2024
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68




KaJICHIlapHO-TEMaTl/I‘IeCKOC IJIAHUPOBAHUE

8- «A», «B» kJ1acchbl

KoanuecTBo 4acoB

Ne JlaTa Jara
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero U3ydeHus H3y4eHus
padoThI padoThI MIAH DAKT
1 [Ipenmer xumuu. Poiap XuMuu B )KU3HU 1
yeJioBeKa. Teia u BelecTna 04.09.2023
2 [Tonsatre o MeToHaxX MO3HAHUSA B XUMUU 1
06.09.2023
[IpakTrueckas padota Ne 1 «IIpaBuiia paboThI
3 3] g 0 1
B J1JaOOpaTOpHUH U MPUEMBI OOPAIICHHS C 11.09.2023
1a60paTOPHBIM 000PYIOBAHUEM
4 Yucrele BemecTBa U cmecu. CriocoObl 1
paszeneHusi cMecen 13.09.2023
[IpakTuueckas pabota Ne 2 «Paznenenue
5 7 % 1
cMmecel (Ha mpuMepe OYUCTKU TTOBAPEHHOM 18.09.2023
COJIN)»
6 A 1
TOMBI U MOJIEKYJIBI 90.09.2023
7 XUMHYECKHUE DJIEMEHTHI. 3HaKU (CIMBOJIBI) 1
XUMHYECKHUX DIIEMEHTOB 25.09.2023
8 [TpocTeie 1 CIIOXKHBIE BEIIECTBA 1 97 09.2023
9 A - 1
TOMHO-MOJIEKYJISIPHOE YUEHUE 02.10.2023
10 3aKOH IOCTOSIHCTBA COCTaBa BEIL[ECTB. 1
Xumunyeckas popmyia. BaneHTHOCTh aTOMOB 04.10.2023




XHUMHUYCCKUX 3JICMCHTOB

OTHOcHuTeNnbHAsA aTOMHAas Macca.

11
OTtHOcHTENbHAS MOJICKYJISIPHAS. Macca 09.10.2023
12 MaccoBast 10J1s XHMHUYECKOTO JIEMEHTA B
COEINHEHUN 11.10.2023
13 KommuectBo BemecrBa. Mounb. Mousipaast
Mmacca 16.10.2023
14 dusnuecKue U XUMUYECKUE SIBICHUSI.
XuMmudeckasi peakius 18.10.2023
[Tpu3HaKu U YCIIOBUS MPOTEKAHUS
15 .
XUMUYECKUX PEaKIUi 23.10.2023
16 3aKOH COXpaHEHHUs MacChl BEIIECTB.
XUMUYECKUE YPABHEHUSI 25.10.2023
Brruunciienus: KoJaMuecTBa, Macchl BEIeCTBa 10
17 .
YPaBHEHUSIM XUMHYECKHUX PEAKIUM 08.11.2023
Knaccudukanus XuMUYEeCKUX peaKiuii
18 COEIMHEHUS, PA3NIOKEHUS, 3aMEIICHNUS,
(coen P H 13.11.2023
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHnukioneauct. O6o0eHne 1
) ! " 15.11.2023
crCcTeMaTH3allus 3HAHUH
KonTponbnast padorta Nel no teme «BermiectBa
20
1 XUMHUYECKUE PEeaKIINI» 20.11.2023
Bo3ayx — cmech razos. CoctaB Bo3ayxa.
21 Kucnoposn — sinemMeHT U mpocToe BEIIeCTBO.
poa P H 22.11.2023
O30H
dusnueckue U XUMUIECKHUE CBOMCTBA
22
KHCIOpo/ia (peakiuyu OKUCIICHUS, TOPCHHE). 27.11.2023




ITonsaTHE 00 OKCUIAX

CriocoOsl MosTy4eHus KUCI0poia B

2 .
3 1a00paTOPUU U IPOMBIIIUIEHHOCTH 99.11.2023
IIpumeHeHue kucnopoaa
TennoBoii 3 PeKT XMMUIECKON peaKIuu,
24
MOHATHE O TEPMOXUMHUYECKOM ypaBHEHUH, 04.12.2023
9K30- ¥ HJO0TEPMHUUECKHUX PEaKIMSIX
TomuBo (HedTh, yroib U METaH).
25 §
3arpsi3HeHue Bo3Ayxa, CIocoObl ero 06.12.2023
MPeI0TBPALCHUS
[IpakTuueckas padora Ne 3 o Teme
2 I1
6 «Ilonmyuenue u co?npaHHe KHCJIOPO/Ia, 11.12.2023
W3Y4YEHHE €ro CBOMCTBY
97 Bomopos — 37eMeHT 1 POCTOe BEIIECTBO.
Haxoxnaenue B npupose 13.12.2023
98 dusnueckue U XUMHUYECKHUEe CBOMCTBA
Bojopoaa. [I[pumenenne Bogopoaa 18.12.2023
2 IT
9 OHSITHE O KUCIIOTaX U COJISIX 90.12.2023
30 Crioco0bl nostydeHus BoAOpoa B
nmabopaTopun 25.12.2023
[TpakTuyeckas pabora Ne 4 o Teme
31 I1
«[Tomyuenue u co?npaHHe BOJIOpPO/1a, 97 12.2023
U3y4EHHE €ro CBOMCTB»
32 M i & . A
OJISIPHBIN 00BEM ra3oB. 3akoH ABOTaJPO 15.01.2024
Brraucnienus 00b€ma, KomMyecTBa BEIIECTBA
33
rasa 1o ero M3BeCTHOMY KOJIUYECTBY 17.01.2024




BEIIECTBA UIIH 00BEMY

Boruncnenus 006EMOB ra3oB M0 ypaBHEHHUIO

34 peakuuu Héj OCHOBE 3aKOHa 00bEMHBIX 99 01.2024
OTHOILIEHUH Ta30B
35 duznyeckue 1 XMMHUYECKHE CBONCTBA BOJIBI 94.01.2024
36 CocraB ocHoBanuil. [TonsiTue 00 MHAMKATOPAX 99.01.2024
Bopna kak pacrBoputens. HacbieHHbie u
37 HEHACBIIIEHHBIE pacTBOPBL. MaccoBas 101t 31.01.2024
BELIECTBA B pacTBOpE
[IpakTuueckas pabora Ne 5 mo Teme
38 «HpHFOTf)BJIeHI/ie paCTBOIC').OB C ornpenenéHHon 05.02.2024
MaccOBOM J0JI€il paCTBOPEHHOT'O BEILIECTBAY
39 KonTponbnas pabota No2 mo teme
«Kucnopoa. Bonopoa. Boga» 07.02.2024
40 Okcupl: cocTaB, KJIacCupUKaIus,
HOMEHKJIaTypa 12.02.2024
[TonydyeHne 1 XuMHYECKHE CBOMCTBA
41 KHMCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX 14.02.2024
OKCHJIOB
42 OcHoBaHus: cOCTaB, Ki1accu(pUKaIIHs,
HOMEHKJIAaTypa 19.02.2024
43 [Tonyyenue n XMMHUYECKHE CBOMCTBA
OCHOBaHMI 21.02.2024
44 Kucnotsl: cocras, kinaccudukaus,
HOMEHKJIaTypa 26.02.2024
45 [Tonyyenue u XMMHUYECKHUE CBOMCTBA KUCIIOT




28.02.2024

Comnu (cpeaHue): HOMEHKIATypa, CIIOCOOBI

46
MOJTyYEHUS, XUMHUYECKUE CBOMCTBA 04.03.2024
[IpakTrueckas padota Ne 6. Perenue
47 AKCIICPUMEHTAIIbHBIX 33724 110 TEME
«OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX 06.03.2024
COCTUHEHUN)
['eneTnveckas CBsSI3b MKy KiIaccaMmu
48 .
HEOPraHUYECKUX COCTMHCHHI 11.03.2024
49 O0001IeHrEe U CHCTEMATH3AIM SHAHNUH
13.03.2024
KonTponbnas padota Ne3 mo teme "OcHOBHbIE
50 o
KJIACChl HEOPTaHUYECKUX COCTUHCHUN 18.03.2024
[TepBbie TOMBITKY KIIACCHPUKAITUN
51 XUMHAYECKHX d1eMeHTOB. [loHsTrEe 0 rpymmax
by 20.03.2024
CXOIHBIX DJIEMEHTOB
[Tepuonnueckuii 3akoH u [leprnoanueckas
52 cHCTEMA XUMHUYECKHUX d1eMeHToB /1. U.
A 01.04.2024
Menneneena
53 [Tepwopl, TPYIIITEI, TOATPYIIIIBI
03.04.2024
54 Crtpoenune atoMoB. CocTaB aTOMHBIX SIIED.
H3zoTorsr 08.04.2024
CTtpoeHure JIIEeKTPOHHBIX 000JI0YEK aTOMOB
55 snemeHToB Ilepuoanueckoi cucremsl /1. U.
P a 10.04.2024
Menneneena
XapaKkTepruCcTUKa XMMHYECKOTO dJIEMEHTA 110
56 .
ero noyioxeHuto B [leprogudeckoit cucteme 15.04.2024




. 1. MenneneeBa

3nauenue [leprnoanyeckoro 3akoHa ajis

7 LA
3) pa3BUTHS HAYKU I/I"Hpaf(TI/IKI/I i 1 17.04.2024
MenpeneeB — y4€HbIN, TIEIArOT U TPAKIAHIH
58 DICKTPOOTPHUIIATSIIBHOCTh ATOMOB 1
XUMHAYECKHUX DJIIEMEHTOB 22.04.2024
59 41 1
OHHAsI XUMHUYECKas CBI3b 94.04.2024
K
60 OBAJICHTHAS TIOJISIPHAS] XUMHYECKAasl CBA3b 1 97 04.2024
61 K
OBAJICHTHAs HEMOJISPHAs XMMHUYCCKasl CBS3b 1 06.05.2024
62 C 1
TEIEHb OKUCIIEHNS 08.05.2024
63 OKHCIUTENEHO-BOCCTAHOBUTEIHLHBIC PEAKITHH 1 13.05.2024
64
OKHCIUTEIN U BOCCTAHOBUTEIN 1 13.05.2024
65 KonTponbnas padota Ne4 no teme «CtpoeHue 1
aromMa. XHUMHUYECKasl CBS3bY 15.05.2024
66 PezepBHblit ypok. O60011eHNE U 1
CHUCTEMATH3AINI SHAHUN 20.05.2024
67 PezepBHblit ypok. O600111eHNE U 1
CUCTEMATHU3AaINI 3SHAHUHN 20.05.2024
68 PeseprubIil ypok. O60061eHIE 1 1
CUCTEMATH3AINA SHAHUHN 22.05.2024
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68




9 KUIIACC

KoanuecTBo 4acoB

Ne JlaTa Jara
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero 5 P U3ydeHus H3y4eHust
a00ThBI adoThBI
P p MNAH DAKT
[Iepnonnueckuit 3akoH. Ilepuonnueckas
1 cUCTEMa XMMHYECKUX 3eMeHToB /1. 1. 1
05.09.2023
MeHneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
2 XHMHYECKHX DJIEMEHTOB IEPBBIX TPEX 1
PERRCTP 07.09.2023
MEepPHOJIOB
Knaccudukanus u HOMeHKIaTypa
3 1
HEOPTraHWYECKUX BEIIECTB 12.09.2023
Buasl xuMHudecKoi CBSI3M U THIIBI
4 ) 1
KPUCTAJTIMYECKUX PEIIETOK 14.09.2023
KonTponbnas padora Nel no teme
5 «IToBTOpeHue u yriyoaeHue 3HaHUH 1 1
P T 19.09.2023
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay
Knaccudukanus XuMHUECKUX peaklui 1Mo
6 1
pa3IMYHBIM NIPU3HAKAM 21.09.2023
[ToHsiTHE O CKOPOCTH XMMHUUYECKOHN peaKkInu.
7 [ToHsATHE O TOMOT€HHBIX M T€TEPOTreHHBIX 1
P 26.09.2023
PEaKIusIx
[ToHsITHE 0 XUMHUIECKOM PABHOBECHH.
@DakTOpHI, BIUAIOIINE HA CKOPOCTh
8 . 1
XUMUYECKON PEaKLUU U MOJIOKEHUE 28.09.2023
XUMHUYECKOTO PAaBHOBECHUS




OKHCIUTEIBHO-BOCCTAaHOBUTEILHBIC

9
peakIuu 03.10.2023
10 Teopus 3MEKTPOTUTHUECKON TUCCOIHALINH.
CunbHbIe U clladble AIEKTPOIUTHI 05.10.2023
11 HNouHble ypaBHEHUS PeaKIINi
P pearht 10.10.2023
XUMHYECKHE CBOMCTBA KHUCJIOT U OCHOBAHUU
12 B CBETE IPENCTABIECHUNA 00
ped ! 12.10.2023
SIEKTPOJIMTUYCCKOM TUCCOITHAIITN
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEACTABIIEHHI 00 DIIEKTPOIUTUYECKON
pen P 17.10.2023
JIUCCOLMAAN
14 [TousTHE O TUAPOIN3E COJIEH
AP 19.10.2023
15 O000111eHrE U cCUCTEMAaTU3ALNS 3HAHUN
- . 24.10.2023
[IpakTuueckas pabora Ne 1. «Pemienue
16
HKCIIEPUMEHTAJIBHBIX 33729 26.10.2023
Konrtponsnas pabora Ne2 o teme
17 «IIIEKTPOIIUTHYECKAS TUCCOIINALINSL.
p aueconan 07.11.2023
XUMHUYECKUE PEAKIIUU B PACTBOPAX)
18 OO01mmas xapakTepuCcTHKa TaJIOr€HOB.
XVMMHYECKHE CBOWCTBA HA IPUMEPE XJI0pa 09.11.2023
XnopoBogopoa. ComnsiHast KUCIIOTa,
19 XHUMUYECKHE CBOMCTBA, OIyUEHUE
YHCHHE, 14.11.2023
MPUMEHEHUE
[TpakTnueckas padorta Ne 2 o reme
20 . .
«ITomydenne COITHON KUCTOTHI, U3YYCHHE €€ 16.11.2023




CBOUCTB»

21

22

Beruucnenus no ypaBHEHUSIM XMMHYECKHX
peaKLui, eciii OVH U3 PEarcHTOB JaH B
U30BITKE

OO0mas xapakTepucTuka 3J1eMeHTOB VIA-
TPYIIIBI

21.11.2023

23.11.2023

23

ATIOTpOnTHBIE MOIU(DUKAIIMH CEPHI.
Haxoxnenue cepbl U €€ COCTMHEHUH B
npupoje. XMMHUYECKHUE CBOMCTBA CEPBI

28.11.2023

24

25

26

27

CepoBogopo1, cTpocHHE, (PU3HUECKUE U
XUMHYECKHUE CBOMCTBA

Oxkcuabl cepsl. CepHasi KMCIIOTA,
buznyecKknue 1 XuMHUYeCKHe CBONCTBA,
MIPUMEHEHUE

XHUMHYECKUE PEAKIUH, JIEKALUE B OCHOBE
MPOMBINIIEHHOTO CII0Cc00a MOTydeHus
CEpPHOM KUCIOThI. XUMUYECKOE 3arpsI3HEHNE
OKpY’KaroIllel cpeibl COEAMHEHUSIMU CEPBI
Brrancinenne MmaccoBoy 10 BEIXOZA
MPOJIYKTa Peakluu

30.11.2023

05.12.2023

07.12.2023

12.12.2023

28

OO0m1as xapakTepucTuka 3J1eMeHToB VA-
rpynnbsl. A30T, pacpoCTpaHSHHE B IPUPOJIE,
¢uznyecKkue 1 XuMUYECKHE CBONCTBA

14.12.2023

29

30

AMMHaK, ero pu3nvecKue 1 XUMUYECKHe
CBOICTBa, MOJIy4eHNE U PUMEHEHUE
[IpakTuueckas padora Ne 3 o reme

«ITonyuenne ammMuaka, U3y4eHHUE €T0
CBOUCTBY»

19.12.2023

21.12.2023




31

A3OTHas KUCIOTa, e€ pusnueckue u
XMMHYECKUE CBOHCTBA

26.12.2023

32

Hcnonb30BaHne HUTPATOB U COJIEH aMMOHHUS
B KaUECTBE MUHEPAJIbHBIX Y100pEHUI.
XHMHYECKOE 3arpsi3HEHUE OKPY Katolen
Cpelbl COEIMHEHUSMHU a30Ta

28.12.2023

33

34

35

®docdop. Oxcua pochopa (V) u pochopnas
KHCJIOTa, (PU3NYECKUE U XUMHUYECKHUE
CBOMCTBA, IIOJIy4CHHUE

Hcnonb3oBanue GocdaTtoB B KauecTBe
MUHEPATBHBIX YA0OpeHUid. 3arpsi3HeHue
MIPUPOIHON cpenbl pochaTamu
VYrnepon, pacnpocTpaHeHue B IpUpo/Ie,
(du3nvecKre U XUMHYECKHE CBOWCTBA

11.01.2024

16.01.2024

18.01.2024

36

Oxkcuipl yraepoaa, ux Gu3ndecKue u
XUMHUYECKHE CBOMCTBA. DKOJIIOTHYECKUE

po0JIeMbl, CBSI3aHHBIE C OKCHUJIOM YIJepoaa
(V)

23.01.2024

37

38

39

VYroapHasg KUcioTa 1 €€ coJin

[Tpaktuyeckas pabora Ne 4 o Teme
"ITosrydeHne yrieKucioro rasa.
KavecTBenHas peakuus Ha KapOOHAT-HOH"

HCpBOHa‘{aHLHLIC MIOHATHUS 00 OpTraHU4YCCKUX
BCIICCTBAX KAK O COCAMHCHUAX YIJICPpOaa

25.01.2024

30.01.2024

01.02.2024

40

41

Kpemuuii u ero coenHeHUst

[IpakTuueckas padora Ne 5. Pemenue

06.02.2024




SKCHICPUMCHTAJILHBIX 3a/1a4 110 TCMC
«Baxneinme HeMeTaIIbl U UX COCOAUHECHUA»

08.02.2024

Kontponsnast padora Ne3 o reme

42
«Baxxnelne HeMeTaIbl ¥ UX COSTUHEHU 13.02.2024
OO01mas XxapakKTepUCTHKA XUMUYSCKUX
3JIEMEHTOB — METAJUIOB. MeTtajummyeckas
43
CBSI3b U METaJUITMUECKask KPUCTAITMIECKAst 15.02.2024
pemiéTka. PU3HYECKUE CBOMCTBA METAJLIOB
XuMHYECKUE CBOMCTBA METAJIIIOB.
44 DIIEKTPOXUMHUUECKHUH PSII HAIPSOKEHUI
P P P 20.02.2024
METAIOB
OO61mue criocoObI TOTYYSHHUST METAJUIOB.
CruiaBbl. BerauciieHust o ypaBHEHUSIM
45 N
XUMUYECKHUX PEaKIUi, €CITH OJUH U3 22.02.2024
pCareHTOB COACPIKHUT MIPUMECH
46 [TonsiTHE O KOPPO3UH METAILIIOB
27.02.2024
47 €JIOYHBIE METAJUIEI
1 29.02.2024
48 Oxcuapl ¥ TUAPOKCUILI HATPUS U KAJTUS
P P 05.03.2024
49 [[lenoyHO3eMeNbHBIC METAJIIBI — KAJIBIIUN U
Mar"ui 07.03.2024
50 Baxneiinme coenuHEHNS KaJIbIUI
12.03.2024
51 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN
14.03.2024
52 KécTkocTb BOJIBI U CLIOCOOBI €€ yCTpaHeHUs




19.03.2024

[TpakTrueckas padora Ne 6 o Teme

53
"XXécTtkocTb BOABI U METOABI €€ yCTpaHeHus" 21.03.2024
54 ATroMUHUI
02.04.2024
55 AmdoTepHbIe CBOICTBA OKCHIA U
TUAPOKCHIA 04.04.2024
56 Keneszo
09.04.2024
57 Oxkcupl, THAPOKCUIBI U conn xkene3a (1) u
xenesa (1) 11.04.2024
58 O00011IEHNE U CUCTEMATU3AIUs 3HAHUN
- i 16.04.2024
[TpakTuueckast paborta Ne 7. Pemenue
59 SKCIHEPUMEHTAILHBIX 3a/1aY 10 TEME
pHd A 18.04.2024
«Baxxnennre MeTayIbl U UX COSIUHEHU»
BbruunciieHus o ypaBHEHUSIM XUMHUECKUX
peaxIuii, eCIu OJUH U3 PEareHTOB JIaH B
60 M30BITKE MIIN COLEPKUT IPUMECH.
ACPXHT TP 23.04.2024
BrrunciaeHus MaccoBOM HOJIH BBIXOA
MPOYKTA PEAKITUU
61 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN
B i 25.04.2024
62 Kontponbnas pabota Ne4 o reme
«Baxxueinre MeTaiibl 1 UX COEIUHEHUI) 02.05.2024
63 BemecTBa 1 MaTepuansl B IOBCEAHEBHOM
SKU3HU 4EJI0BEKa 07.05.2024
64 XUMHUECKOE 3arpsA3HEHUE OKPYKaIOIIen




cpenbl 14.05.2024

65 PoJib XMMHH B pEIICHUN YKOJIOTHYCCKUX 1
npooyieM 16.05.2024

66 PesepBHbIil ypok. O0001ICHNE U 1
cHUCTeMaTh3alys 3HaHUH 21.05.2024

67 PesepBHeiit ypok. O600ICHHE 1 1
CHCTEMAaTU3alMs 3HaHUI 21.05.2024

68 PesepBuslit ypok. O60011eHNE U 1
CHCTEMAaTU3alus 3HaHUI 23.05.2024

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME




YYEBHO-METOINMYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA
» Xumus, 8 knacc/ 'abpuensua O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemieHne»

* Xumus, 9 knacc/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBerienne»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

- I'aGpuensu O.C.bepézkun I1.H, Ymakosa A.A u ap. Xumus 8
KJIACC:KOHTPOJIbHBIE U MPOBEPOUYHBIE pa00ThI K yueOHuky O.C.I"abpuensina
«Xumus.8 kinacc. ba3osliit ypoBeHb /-4-¢ u3a., crepeoturt. —M:JIpoda,2013.-
253c.

- 'abpuensu O.C., OctpoymoB N.I'., Xumus. 8 kiacc. Meroguueckoe nocooue. ,-
M.: dIpoda, 2017.

- I'a6puensu O.C., OctpoymoB N.I'., Octpoymona E.E., Xumus B
TecTax,3ajavax,ynpaxHeHUxX.8 Kiacc: yueoHoe mocooue s
oOmreoOpa3zoBaTenbHbIX yupexaeHuit/- M.: Ipoda, 2017.

- Mabpuensu O. C., Octpoymos W.I'., HacTonbHas kHUTa yuutens. XuMus. SKII.:
Mertoanueckoe mocooue. - M.: Jlpoda, 2014.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

VYka3aHbl B TEMaTHUECKOM IJIaHE



JlncT BHeceHnAa nsmeHeHUM
B pabouylo nporpammy no npeamerty
«Xumua 8 Knace»
B pasgene «KaneHgapHO TemaTuyecKoe naaHupoBaHue»

Ha 2023-2024 yyebHbiliros,



JINcT BHeceHUA u3meHeHUM
B pabouylo nporpammy no npeamerty
«Xummna 9 knacc»

B pasgene «KaneHgapHO TemaTuyecKoe naaHupoBaHmMe»

Ha 2023-2024 y4yebHbIl rog,



COI'JTACOBAHO

MeTonudecKkuM 00beTMHEHUEM YUUTENeH
OMOJIOTHH, XUMUH, Teorpaduu
MBOY COHI Ne2
(mpoToKOoI OT Nel)
PyxoBonurens MO:

C.C. BenynoBa

COT'JIACOBAHO

MeToan4ecKuM COBETOM
MBOY COII Ne2
(mpoTtokoi OT Nel)
IIpencenarens MC:

JI.LE. JIuakuna




