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MHOACHUTEJBbHASA 3AIINCKA

[lporpaMmMa mo XMMHMHM Ha YpOBHE OCHOBHOIO oOIIero oOpa3oBaHHs COCTaBlI€Ha HAa OCHOBE TPeOOBAHUM K pe3yslbTaTaM OCBOEHHUS OCHOBHOM
00pa30BaTEeNBbHOM MPOrpaMMBbl OCHOBHOT'O 00111eT0 00pa3oBanus, npeactaBieHHBIX B PT'OC 00O, a Takxe Ha OCHOBE (eiepatbHOi pabodeid Mpor paMMBI
BOCIIUTaHMA U C YUETOM KOHLENIIMM IPEenoiaBaHus yueOHOro npeamera « XuMus» B 00pa3zoBaTenbHbIX oprannzanusax Poccuiickoit deneparum.

[Iporpamma mo XxuMuu Aa€T MpENCTaBICHUE O IEIAX, 00mel cTparernn oOydeHHs, BOCIUTAHUS U PAa3BUTUS OOYUYAIOMIMXCS CpeACTBaMHU y4eOHOTO
npeaMeTa, YCTaHABIMBAET 00s3aTeNbHOE MPEeIMETHOE COAEp)KaHue, MpeaycMaTpUBaeT pacIpelelieHHe ero Mo KiaccaM U CTPYKTYpHpOBAaHUE II0
paszzienaM M TeMaM IMpPOrpaMMbl IO XHUMHUH, OMNpPENEsieT KOJMYECTBEHHbIE M KAYECTBEHHbBIE XapaKTEPUCTHUKU COJECPKAHUS, PEKOMEHIYEMYIO
MOCJIEIOBATEAbHOCTh M3YYEHHUS XHUMHUU C YYETOM MEXKIPEAMETHBIX M BHYTPHUIIPEIMETHBIX CBsI3€i, JIOTMKM y4eOHOTO IMpolecca, BO3PACTHBIX
0CcOOEHHOCTEH 00y4aroIuXCs, ONpeaessieT BO3MOKHOCTH ITpeIMeTa ISl peaiu3aluu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHsI OCHOBHOM 00pa30BaTelbHON
porpaMMbl Ha YpOBHE OCHOBHOI'O 00IIIero 00pa3oBaHMs, a TaKXkKe TpeOOBaHUil K pe3ynbTaTaM 00yueHHs] XUMUU Ha YPOBHE LieJiel U3ydeHUs IpeaAMeTa 1
OCHOBHBIX BUJIOB Y4€OHO-TT03HABATEIbHOMN AESITEILHOCTH 00YUYaIOLIErocs 0 OCBOCHUIO YU€OHOT0 COAepKaHUSI.

3HaHUE XUMHH CIYXKHUT OCHOBOMU i1 (HOPMUPOBAHHS MUPOBO33PEHUS 00YUAIOIIETocs, €ro MPeICTaBICHUI 0 MaTepHaIbHOM €IMHCTBE MUPA, BaXKH YIO
poOJb UrparoT (GopMUpyeMble XMUMHUEH MPEACTAaBICHHUS O B3aUMOIIPEBPAIIECHUSAX SHEPrMM U 00 SBOJIIOLMHU BEIIECTB B MPHUPOJE, O MYyTAX pEIICHUs
r7100aJbHBIX MPOOJIEM YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA — CHIPHEBOM, YHEPreTUUECKOM, MHUIEBOW M 3KOJOTMYECKOM 0e30macHOCTH, Mpobiem
3paBOOXPaHEHUS.

N3yuenue xumuu:

CHOCOOCTBYET peannu3alui BO3MOKHOCTEH U1 caMOpa3BUTHS U (POPMHUPOBAHUS KYJIbTYpPbI JUYHOCTH, €€ 001Iel 1 (PyHKIIMOHAIBHONW I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (hOpMUpPOBAaHUE MBIIUICHUS U TBOPUYECKHX CHOCOOHOCTEH OOYdYaIOUIMXCs, HABBIKOB UX CAMOCTOSITEIBHON yueOHOH AesTeIbHOCTH,
9KCHEPUMEHTAIBHBIX U UCCIIE0BATENbCKUX YMEHUH, HEOOXOAMMBIX KaK B IIOBCEAHEBHOM XKU3HU, TaK U B IPOPECCUOHATILHOM 1€ TEIbHOCTH;

3HAaKOMHUT CO CHEeNM(PUKONH HAy4yHOrO MBIIICHHS, 3aKJIaJIbIBA€T OCHOBBI LEJIOCTHOTO B3TJIsIa HA E€IWHCTBO NPUPOABI U YEJIOBEKa, SBISETCS
OTBETCTBEHHBIM 3TANOM B ((OPMUPOBAHUU €CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00YyYaroIuXcs;

crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K IMPHPOJE, K YEIIOBEKY, BHOCHT CBOH BKIaja B
9KOJIOTHYECKOEe 00pa30BaHKUEe 00Y4aIOLINXCS.

JlaHHble HampaBiieHUs] B OOYYEeHHHM XUMHUH OOECIICUMBAIOTCS CIEHU(PUKON conepkaHHs y4eOHOro TMpeaMeTa, KOTOPBIA SIBISETCS IeIarorndecku
aIalITUPOBAHHBIM OTpa)keHUEM 0a30BOM HayKH XMMMHU Ha ONpeAeIEHHOM dTane e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOT'O OOLIET0 00pa30BaHUs OPUEHTHUPOBAH HA OCBOECHUE O0YYAIOIIMMUCSA CUCTEMBI NIEPBOHAYAIBHBIX MOHITHH XUMHH,
OCHOB HEOPIaHMYECKON XUMHUU U HEKOTOPBIX OTIEJIBHBIX 3HAYUMBIX MOHATUN OPTraHUYECKON XUMUH.

CrpykTypa conepkaHHsl MPOrpaMMbI MO0 XMMHUHU c(hopMHUpOBaHA HAa OCHOBE CHCTEMHOTO Monaxoja K e€ mizydeHuio. CojepKaHue CKIIAIbIBACTCA U3
CUCTEMBI OHATUI 0 XUMHUECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI MOHATHN 0 XMMHUYECKO# peakiun. O6e 3TH CUCTEMBI CTPYKTYPHO OPraHU30BAaHBI 10
IPUHLIKITY TTOCJIEI0BATEIbHOTO Pa3BUTHS 3HAHUIM Ha OCHOBE TEOPETHUECKUX MPECTABICHUHN pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona J[. 1. MenneneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;

— Y4EHMsI O CTPOEHUH aToMa U XMMHYECKOH CBS3H;

— IPEJCTaBICHUN 00 AJIEKTPOIUTUUECKON IUCCOIUAIIH BEILIECTB B paCTBOPAX.

TeopeTnueckue 3HaHUS PACCMATPUBAIOTCSI HA OCHOBE AIMITMPHUYECKH MOJTYYEHHBIX M OCMBICIIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEI0BATEIBHO OT OHOTO
YPOBHSI K JAPYroMy, BBIMOJHSS (PYHKIMH OOBSICHEHHS U NPOTHO3WPOBAHUSA CBOMICTB, CTPOEHHUS M BO3MOXKHOCTEH NPAaKTUYECKOTO MPUMEHEHUS U
MOJIyYEHUS] U3y4YaEMBbIX BELIECTB.



OcBoeHue nporpamMmbl 10 XUMHUHU CIIOCOOCTBYET (YOPMUPOBAHUIO IPEICTABICHUS O XUMUYECKOM COCTaBISIONIEH HaydHOU KapTHHBI MUpPA B JIOTHKE €&
CHUCTEMHON IPHUPOABI, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAaHMIO M METOJaM NO3HaHUA B Hayke. M3ydeHne XUMHUM MPOUCXOIUT C MPUBICYEHU EM
3HaHWN U3 paHee U3YYeHHBIX yUeOHBIX npeamMeToB: «Okpyxatoumii Mup», «buonorus. 57 kinaccs» u «Pusnka. 7 Kiaacey.

[Ipu u3yyeHNn XUMUU MPOUCXOAUT (HOPMHUPOBAHKE 3HAHUN OCHOB XMMHUYECKOM HAYKH KaK OOJACTH COBPEMEHHOTO €CTECTBO3HAHMUS, MPAKTUIECKOM
NEeSATENbHOCTH YeJOBEeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYNbTYypbl. 3ajadya y4yeOHOro IMpeaMeTa COCTOMT B (OPMHUPOBAHUU CHCTEMBI
XUMHUYECKHX 3HAHUH — BaKHEHIIMX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETUYECKUX TMOJOKEHUH, JOCTYMHBIX OOOOMICHHI MHPOBO33PEHUYECKOTO
XapakTepa, A3blKa HayKH, B IPUOOIIEHNN K HAYYHBIM METO/1aM MTO3HAHUS MPU U3YYEHUH BEIECTB U XUMHUYECKUX peakluid, B POPMUPOBAHUH U Pa3BUTHH
NIO3HABATENBHBIX YMEHUH U MX MPUMEHEHUH B y4eOHO-ITO3HABATEIBHON U Y4eOHO-UCCIEN0BATEIbCKON IeATEIIbHOCTH, OCBOCHUH MPABHII O€3011acHOTO
oOpallleHus ¢ BeIIeCTBAMU B TOBCEAHEBHOM JKU3HH.

[Ipu u3yyeHnn XMMHUU Ha YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHMsI BaKHOE 3HAUEHHE MTPUOOPENN TaKKe e, KaK:

— ¢opMUpOBaHNE MHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K caMO00pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY IPUHSATHIO PEIICHUH,
CHOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSFOIIMMCS YCIIOBHUSAM KHU3HHU;

— HamnpaBJIECHHOCTh OOy4YEHHUS Ha CHCTEMaTHYeCKOe MPUOOIIEeHHE OOYYAIOIIMXCS K CaMOCTOSITENIbHOM IMO3HaBaTEIbHOW AESTENbHOCTH, HAYYHBIM
METOAaM MO3HaHus, (OPMUPYIOIIUM MOTHUBAIUIO M Pa3BUTHE CIIOCOOHOCTEH K XUMHU;

— obecrieueHue YCIOBHi, CIOCOOCTBYIOIIUX MPUOOPETECHUIO OOYYAIOIIMMHUCA OIBITa Pa3HOOOpPA3HOW NEATENBHOCTH, MO3HAHHUS U CaMOIO3HAHMS,
KJIIOUEBBIX HaBBIKOB (KJIIOYEBBIX KOMIETEHIINN ), UMEIOIUX YHUBEPCAIBHOE 3HAUEHUE JIJIS1 PA3JIMYHBIX BUJIOB IE€ATEIBbHOCTH;

— ¢opmupoBanue oO0mie (QyHKIIMOHATBFHOM W €CTECTBEHHO-HAy4YHOHl T'PaMOTHOCTH, B TOM YHCJIE€ YMEHHH OOBSCHATh M OILCHUBATh SBIICHUS
OKPYKAIOIIETO MHUPA, UCTIONB3Ys 3HAHUS U OIIBIT, MTOJIYICHHBIC IPU U3YYCHUN XUMUH, IPUMEHSIThH X MIPH PEIICHUH MTPOOJIEM B TIOBCETHEBHOM KU3HU U
TPYAOBOH IESITENHLHOCTH;

— ¢opmupoBaHHE y OOYyYAIOMMXCS TYMaHUCTHYECKHX OTHOUICHWH, IMOHMUMAHUS IICHHOCTH XWMHUYECKHX 3HAHHUU /ISl BBIPAOOTKH HSKOJIOTUYECKU
1€JIeCO00Pa3HOT0 MOBEACHHS B OBITY U TPYAOBOH JAESITENFHOCTHU B IENSIX COXPAHEHHUS CBOETO 30POBbs U OKPYXKAIOIICH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHUBALUU K OOyYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO M CaMOBOCIUTAHHIO Ha OCHOBE YCBOEHHUS OOLIEYEIOBEUECKHUX LIEHHOCTEM,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NPO(dUIIS ¥ HANIPABICHHOCTH JaTbHEHUIIEro 00yueHUsI.

OO11ee Yrcio 9acoB, OTBEACHHBIX I U3YYCHUS XHMHH HA YPOBHE OCHOBHOT'O 001IIero oOpa3oBaHus, coctaBiseT 135 gacos: B 8 kitacce — 67 gacos (2
gaca B HEJICNH0), B 9 kitacce — 68 yacoB (2 yaca B HEJICTIIO).



COJAEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayaibHBIE XMMHYECKHE TOHATHSA

[Tpenmer xumMuu. Ponp XUMuuM B XKU3HU 4eI0BeKa. XUMHUs B cUcTeMe HayK. Tena u BenjectBa. @Pu3nyecKre CBOMCTBA BEIECTB. ArperaTHOE COCTOSIHUE
BeulecTB. [loHsiTue 0 MeTomax no3HaHus B XxuMuu. Yuctele BemecTBa U cmecu. CiocoObl pa3ieneHns cMecei.

ATOMBI M MOJIEKYJIbl. XUMUYECKHUE 3JIEMEHTBI. CUMBOJIBI XUMUYECKUX 1€MEHTOB. [IpocThie U cliokHbIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumunyeckass ¢opMyna. BaleHTHOCTh aTOMOB XMMHMYECKHUX 3JEMEHTOB. 3aKOH IOCTOSIHCTBAa cocTaBa BellecTB. OTHOCHTENIbHAs aTOMHas macca.
OTtHocuTenbHAsE MOJIEKYIISIpHAst Macca. MaccoBasi 10151 XUMUYECKOTO 3JIEMEHTA B COEIUHEHUM.

KomnuuectBo Bemecta. Moisb. MosnsipHas macca. B3auMocBs3b KoJIM4ecTBa, MacChl M YKcia CTPYKTYPHBIX €IMHHULL BelecTBa. Pacuétel o Gpopmynam
XUMHUYECKUX COEIUHEHUI.

Ousnyeckue M XUMHYECKHE SIBICHHUA. XUMHUECKas peakuuss M e€ MpU3HAaKU. 3aKOH COXPAaHEHHs MacChl BEIIECTB. XUMHYECKHE YpaBHEHHUS.
Knaccuduxanus XuMUYeCKUX peakiuii (CoeTUHEHMS, Pa3I0KEHHs, 3aMeIIeHuUs], OOMEHa).

Xumuueckuii Ikcnepumenm:

3HaKOMCTBO C XMMUYECKOH MOCYAOH, MpaBuiIaMu paboThl B J1abopaTopuu U mpuéMamMu OOpalleHus ¢ JJabopaTopHbIM 000pYIAOBaHUEM, U3YUYECHUE H
onucanue (pU3NIECKUX CBOMCTB 00Pa3ll0B HEOPTAHMUECKUX BEIIECTB, HAOMOAeHIE (HU3MUECKUX (TJIaBIICHHE BOCKA, TasHUE JIbJa, paCTUPAHUE caxapa B
CTYIKE, KUIEHWE M KOHACHCALUS BOJBI) M XMMHYECKUX (TOpEHHE CBEYH, NMPOKAIMBAHHUE METHOW HMPOBOJOKH, B3aUMOJCHCTBUE Mella C KHCIOTOM)
SBIICHUH, HAOII0/IEHUE U ONMCAHKUE IIPU3HAKOB IIPOTEKAHUI XUMUUYECKUX Peaklni (pa3ioKeHue caxapa, B3auMOACHCTBIE CEPHOU KUCIIOTHI C XJIOPUIOM
Oapus, pasnoxxenue ruapokcuna meau (I1) mpu HarpeBanuu, B3anMopaelcTBUE kenesza ¢ pactBopoM coiu Meau (1), m3ydenue criocoOoB pazaeneHus
CMecei: ¢ MOMOIIBI0 MarHUTa, (PUIbTPOBAHUE, BbIIAPUBAHHE, JUCTUILIALUS, XpoMaTorpadus, NpoBeJeHUE OYUCTKU TOBAPEHHON cour, HAaOII0AeHUE U
ONMCAaHUE PE3YIbTATOB IPOBEJEHUS OIBITA, MILTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MACChI, CO3JJaHUE MOJEJIEH MOJIEKYJI (IIapOCTEPIKHEBBIX ).

Baskueiimue npeacTaBuTe M HEOPraHUYECKHUX BElIECTB

Bo3ayx — cmech ra3o. CoctaB Bozayxa. Kuciaopoa — aneMeHT u mpoctoe BemecTBo. Haxoxaenue Kuciopo/ia B npupoje, Gu3ndeckue 1 XuMUIeCKHe
cBoiicTBa (peakuuu ropenus). Oxcuapl. I[lpumenenne kuciaopoga. CriocoObl MOMydeHHs KUCIOPOia B 1ab0opaTopuu U MpoMblluieHHOCTH. Kpyrosopor
Kuciopoaa B npupoae. O30H — ammoTponHast MOAU(UKAIUS KHCIOPOIa.

TennoBoil 3¢ ekt xumMuyeckol peakluu, TEPMOXUMUYECKHUE YPABHEHUS, K30~ U SHJIOTEPMHUUYECKUE peakMy. TOIUINBO: Yyroib U MeTaH. 3arps3HeHue
BO3/1yXa, YCHJICHHE MTapHUKOBOTO Y eKTa, pa3pylieHre 030HOBOTO CIIOS.

Bonopon —»snement u npoctoe BeuecTBo. Haxoxaenue Bogopoa B npupoae, Grusnyeckue 1 XMuMHUIECKUe CBOUCTBA, TPUMEHEHHE, CIOCOObI MTOTyYeHHS.
Kucnors! u conu.

ModnsipHblii 00bEM ra3oB. PacuéTsl M0 XUMHUUECKUM ypaBHEHUSIM.

®dusnueckue cBOMCTBAa BOAbl. Boma kak pactBoputens. PacTBopbl. HachlllleHHBIE M HEHACBILIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 1014 BeLECTBa B pacTBOpe. XMMHUYECKHE CBOMCTBA BoAbl. OcHOBaHU:A. Posb pacTBOPOB B IPUPOJE U B KU3HU Ye0BeKa. KpyroBopoT BozbI B
npupojie. 3arps3HeHue NpUpoAHbIX BoA. OXpaHa U OYUCTKA IPUPOJHBIX BOJI.

Knaccudukanus nHeopranmueckux coeauHeHuil. Oxcunbl. Knaccugukanus okcuaoB: cosieoOpasyroliue (OCHOBHbIE, KUCIOTHBIE, aM(OTEpHBIE) U
HecoJieoOpa3zyromue. Homenknatypa okcuioB. dusnueckue U XUMHUECKHE CBOMCTBa OKcHI0B. [loyduenne okcumos.

OcnoBanust. Kinaccugukanus ocCHOBaHMIA: 1ENOUYM M HEpacTBOpUMbIe ocHOBaHMsA. HomeHkaTypa ocHoBaHUN. PU3nyeckue U XUMUYECKHUE CBOMCTBA
ocHoBaHui. [lonydyeHne ocHOBaHUI.



Kucnotsl. Knaccudukauus kuciaor. Homenknatypa kuciot. @uznyeckue 1 XMMHUUECKHe cBOicTBa KUCIOT. Pan aktuBHocTr MeTtaiioB H. H. beketosa.
[Tonmyuenue Kucnor.

Conu. Homenknatypa coseit. ®uznueckue u XUMUYeCKre cBoMcTBa coeil. [lomydueHnue comnen.

I'eneTnueckas cBA3b MEXKAY KjlacCaMU HEOPTaHUYECKUX COETUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONpeIeNICHUE CO/IepKaHMsI KUCIOpOo/ia B BO3/1yXe, OJIy4YeHue, COOMpaHKe, paclio3HaBaHUE U U3yYEeHHE CBOICTB KUCIIOpO/1a, HaOItoieHe
B3aMMOJICHCTBHS BEIIECTB C KUCIOPOJOM U YCJIOBHSI BOSHHUKHOBEHMSI M IpEKpallleHusi TopeHus (Mokapa), 03HaKOMJIEHHE ¢ oOpa3laMu OKCHIIOB U
ONMCAaHUE UX CBOWCTB, NOJyUYE€HUE, COOMpPAHNE, PACIIO3HABAHNUE U U3YUYEHHUE CBOICTB BOOpOAa (TOPEHHUE), B3aUMOJIEHCTBUE BOJIOPOAA C OKCUAOM MEIU
(1) (BO3MOKHO HCITOJIb30BaHKE BHICOMATEPHAIIOB), HAOIIOAEHHE 00Pa3IlOB BEIIECTB KOJUYECTBOM | MOJIb, HCCIIEI0BaHNE 0COOEHHOCTEH pacTBOPEHUS
BEILIECTB C Pa3JIMYHON PACTBOPUMOCTBIO, IPUTOTOBJIIEHUE PACTBOPOB € ONPEIECIEHHON MaCCOBOM I0JIEN paCTBOPEHHOTO BELIECTBA, B3aUMOJIECUCTBHUE BOJIBI
¢ MeTayulaMH (HaTpueM U KajibliieM) (BO3MOXHO HCIIOJIb30BaHHE BHICOMATEPUAJIOB), UCCIEI0BAHUE 00OPA3I[0OB HEOPTaHUIECKUX BEIIECTB Pa3TMUHBIX
KJIaCCOB, HAOJIOICHNE U3MEHEHHs OKPAaCKH MHAMKATOPOB B PACTBOPAX KHCJIOT M ILEJIOUeH, u3ydeHue B3aumoeiicteus okcuaa menu (1) ¢ pactsopom
CEpPHOM KHUCJIOTHI, KACIOT C METAJUIAMHU, PEaKUi HEUTpaIu3alny, MOIy4YEeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO METajla APYTHM M3
pacTBOpa CoJi, pelIeHNEe IKCIIEPUMEHTAIBHBIX 33J1a4 110 TeMe «BakHelIne Ki1acchl HEOPraHUYECKUX COETUHEHUIN.

Iepuomnyeckuii 3axkon u Ilepuoanueckasi cucrema xummu4yeckux jeMeHToB JI. U. MennaeineeBa. CTtpoenne aTroMoB. XUMHYECKasi CBS3b.
OxHcINTEeIbHO-BOCCTAHOBUTE/IbHbBIE PeAKIINH

[lepBble MOMBITKN KiIaccU(PUKAIIMM XUMHUUECKHUX 3J1eMeHTOB. [loHATHE O Tpynmax CXOAHBIX JIEMEHTOB (LIEJIOYHBIE U HIETIOUHO3EMEIbHBIE METAILIbI,
raJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIE 00pa3yroT aM(pOTEPHBIE OKCUABI U THAPOKCHIBL.

[Mepuoanueckuii 3axoH. [leproguueckas cucrema xumuueckux snemeHtoB JI. M. MenpaeneeBa. KopoTkonepuoanas u JiIMHHONEPUOAHAS (HOPMBI
[Iepunonnueckoit cucremsl xumudyeckux snemeHToB . M. Menneneesa. Ilepuons! u rpynnel. OU3NMYECKUN CMBICH MOPSAJKOBOIO HOMEpA, HOMEPOB
NEepUO/Ia U TPYIIBI SJIEMEHTA.

Crpoenue atromoB. CocTtaB aTOMHBIX siaep. M3oTombl. DnekTpoHbl. CTpoeHHE JEKTPOHHBIX 000JI0YEK aTOMOB MEPBHIX 20 XUMHUUYECKUX JIEMEHTOB
Ilepuoguueckoit cucremsl [[. M. MenneneeBa. XapakTepuCTUKAa XMMHUYECKOIO 3JIEMEHTA IO ero nojoxeHuto B Ilepmommueckon cucreme 1. U.
Meneneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaInyca aTOMOB XUMUYECKHUX 3JIEMEHTOB, METAUNIMYECKUX U HEMETANIMYECKUX CBOMCTB I10 TPyIIaM U NepUOIaM.

3unauenue [lepuoanueckoro 3akoHa u [lepuonnyeckoil cucTeMbl XUMUYECKUX JIEMEHTOB JJIs pa3BUTHs Hayku U pakThku. 1. . MenzaeneeB — yu€Hblit
U TPaKJaHUH.

Xumunyeckas cBsi3b. KoBaneHTHas (IOJIsipHAst U HEMOJIIPHAsi) CBSI3b. DJIEKTPOOTPHULIATEIbHOCTh XUMUYECKUX 3JIeMEHTOB. MloHHas CBA3b.

Crenenb okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE peakuu. [Iponieccsl okucienns nu BoccTaHOBIEHUsI. OKUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3y4eHHEe 00pa3lloB BEIIECTB METAJUIOB U HEMETAJUIOB, B3aUMOJICHCTBHE THAPOKCHA IIMHKA C PACTBOPAMH KHUCIIOT M IIEJI0YeH, TPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEaKuil (fOpeHue, peakliuy pa3iokKeHHsI, COeTUHEHUS).

Mesicnpeomemmuuoie c6a3u

Peanuzanus MexnpeaMeTHbIX CBSI3eH NMPH M3yYEHWU XUMHUH B § KJIACCE OCYILECTBISETCS Yepe3 HCIOIb30BaHHE KaK OOIIHMX €CTECTBEHHO-Hay4HbIX
MOHATUH, TaK U TOHITHUH, SIBISIOIIMUXCS CUCTEMHBIMU JJIS OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01re ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAyYHBIN (DaKT, TUIIOTE3a, TEOPHsl, 3aKOH, aHAJIU3, CUHTE3, Kilaccu(ukaius, nepuoJu4HOCTb, HAOJII0IeHNE,
IKCIIEPUMEHT, MOJIEIIMPOBAHUE, U3MEPEHHUE, MOJIEIIb, SIBJICHUE.

®duzuka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU/, U30TOIIbI, PAIMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsi]l, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, ra3, PU3HMUeCKUe BEITUUNHBI, €AUHHIIBI H3MEPEHUs, KOCMOC, TUIaHETHI, 3BE3/1b1, COHIIE.



buonorus: porocunres, npixanne, ouochepa.

I'eorpadust: atmocdepa, ruapochepa, MUHEpaIbl, TOPHBIE TTOPO/IBI, T0JIE3HBIE UCKOTIAEMbIe, TOTTUBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTBO M XUMHMUYeCKas peakuust

[lepuognueckuit 3akoH. Ilepuonnueckas cucrtema xumuueckux 3nemMeHToB . M. MenneneeBa. CtpoeHne aTtoMOB. 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB XMMHUYECKHUX DJJIEMEHTOB IEPBBIX TPEX MNEPHUOJOB, Kaldus, KajblMsi U UX COEIUHEHHH B COOTBETCTBUU C IOJIOKEHUEM HIIEMEHTOB B
[leproauueckoil cucTeMe U CTPOCHUEM UX aTOMOB.

CrtpoeHue BelecTBa: BUAbl XUMUUECKON CBA3U. THUIIBI KPUCTAIUIMUECKHUX PEMIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIAa KPUCTAJUINYECKOM peIETKI
Y BUJIa XUMUYECKOH CBS3H.

Knaccuduxkanus 1 HOMEHKIIaTypa HEOPTaHUYECKUX BEIIECTB. XMMHUECKUE CBOMCTBA BEIIECTB, OTHOCAIIMXCS K pa3IMYHBIM KJIaccaM HEOpraHWYeC KX
COEIMHEHUM, TEHETUYECKAsI CBSA3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukanus XuMUYECKHX peakluii O Pa3IMYHBIM MpU3HAKaM (TI0 YHCITY ¥ COCTaBy YYacCTBYIOIIMX B PEAKIIMU BEIIECTB, IO TEINIOBOMY 3 (DeKTy,
[0 M3MEHEHUIO CTETNICHEeW OKHUCIICHHS XMUMHUYECKUX AJIEMEHTOB, M0 OOpAaTUMOCTH, MO YYaCTHIO KaTajau3aTopa). JDK30- U SHIOTEPMUYECKUE PEaKIIvu,
TEPMOXUMHUYECKHE YPABHEHUS.

[Tonsatue o ckopocTu xumMuueckoi peakiuu. [lonstrue 06 00paTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusX. [IoHsITHe 0 TOMOTeHHBIX U T€TePOT €HHBIX
peakuusax. Ilondarue o xartanuse. IloHATHe O XuMuueckoM paBHOBecuU. PaKTOpbI, BIUSAIONIME HA CKOPOCTb XMMMYECKOM pEaKLUUU U IOJOKEHUE
XUMHUYECKOIO0 paBHOBECHS.

OKHUCINTENbHO-BOCCTAHOBUTENIbHBIE PEAKIMU, DSJCKTPOHHBIM OallaHC OKHCIHMTENbHO-BOCCTAHOBUTENBbHOM peakiuu. CocTaBieHHE ypaBHEHUIH
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUI C UCIIOJIIb30BAHUEM METO/1a AJIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTUUECKON TUCCONMALMU. DIEKTPOIUTHI U HEANIEKTPOJIUThl. KaTHOHbI, aHNOHBI. MeXaHU3M AMCCOLUAIMH BEIECTB C Pa3IUYHbIMHU
BUJIaMU XUMUYeCcKoi cBa3u. CTenenp quccoruanui. CHUIbHBIC U CIa0ble SJEKTPOIUTHI.

Peakmun nOHHOTO OOMeHa. Y CJIOBHS TPOTSKAHUS pEeaKIUii HOHHOTO OOMEHA, TIOJTHBIC M COKPANIEHHBIC HOHHBIC ypaBHEHUS peaknuid. CBOMCTBA KHCIIOT,
OCHOBaHHUH U CcOJIeH B CBETE MPECTABICHUN 00 AIIEKTPOIUTHIECKON Arccoruaii. KauecTBeHHbIe peakiiuu Ha HOHBL. [IoHsATHE O THApONIU3E CONeH.

Xumuueckuii IKCnepumenm:

03HAKOMJICHHE C MOJICTISIMHU KPUCTAJUIMYECKUX PEIIETOK HEOPraHMUYECKUX BEIIECTB — METAIJIOB U HEMeTaioB (rpadura u anMasa), CII0KHBIX BEIIECTB
(x71opuza HaTpuUs), HCCIEIOBAHUE 3aBUCHUMOCTH CKOPOCTH XHMMHMYECKOM peakuuu OT BO3JIEHUCTBUS pa3JIMYHBIX (DAKTOPOB, HCCIEAOBAHNE
3JIEKTPOIIPOBOIHOCTH PACTBOPOB BEIIECTB, IMPOLECCa JUCCOLMALMU KHUCIOT, IeNoued M cojiel (BO3MOYKHO HCIOJb30BAaHUE BHJIEO MAaTEpUAIOB),
MIPOBEICHHUE OIBITOB, MJUTFOCTPUPYIOUTUX MPU3HAKU TPOTEKAHUS peaKuii MOHHOTO 0OMeHa (00pa3oBaHue 0cajiKa, BBIJICIICHUE Tra3a, 00pa30BaHKE BOJIbI),
OTIBITOB, WILTIOCTPUPYIOMIUX MPUMEPhl OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUil (TOpEeHUE, PEaKuu Pa3loKEHUs, COCAMHEHUS), pACllO3HABAHUE
HEOPraHWYECKUX BEILECTB C TIOMOILBIO KAYECTBEHHBIX PEAKIMI HA MOHBI, PEIICHUE YKCIIEPUMEHTAJIBHBIX 3a/a4.

HeMmeTasibl M UX COeAUHEHUS

OO61as xapakTepucTiKa rajioreHoB. OCOOEHHOCTH CTPOCHHS ATOMOB, XapaKTepHbIe cTeneHu okuciieHus. CTpoeHne u (pu3nyeckrue CBOMCTBAa MPOCTHIX
BELIECTB — TAJIONT€HOB. XMMHUYECKUE CBOMCTBA HA IPUMEPE XJI0pa (B3aUMOJIEHCTBUE C METaNIaMU, HEMETAJUIaMU, 1ejaoyamu). Xaoposogopoa. ConstHast
KHUCJIOTa, XUMUYECKHE CBOMCTBA, MOJIyYEHHE, TpUMEeHEeHue. JlelcTBUE XJI0pa U XJIOPOBOJOPO/Ia HA OpraHM3M 4esioBeKa. BaxkHeilne XJIOpuibl U UX
HaXO0XJIEHNE B IPUPOJIE.

O6mas xapakrtepuctuka sneMeHToB VIA-rpynmnsl. OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHble cTeneHW okucieHus. CtpoeHue u ¢uznyeckue
CBOWCTBA MPOCTHIX BELIECTB — KHCIOPOAA M CEpbl. AJIOTPONHBIE MOAM(DUKALNU KUCIOpPOJAa U cepbl. XMMHUYECKHE CBoWcTBa cepbl. CepoBOaOpO,
CTpoeHHe, PU3nYecKre U XuMuieckre cBorucTBa. OKCUABI Cepbl KaK MPEACTaBUTEIN KUCIOTHBIX OKCHIOB. CepHast KUCIIOTa, GU3NYECKUEe U XUMUYECKUE
cBoiicTBa (00IIME KaK MpPEACTAaBUTEINs KJacca KUCIOT M crneuupudeckue). XUMUYECKHE pPeakluy, JIeXKallie B OCHOBE NPOMBIIIICHHOTO Coco0a



HOJTy4eHHs] cepHOM KUcaoThl. [Ipumenenune cepHoil kucnotel. Conu cepHOM KUCIOTHI, KaYeCTBEHHAs peaklys Ha cyiabdaT-uoH. Haxoxaenue cepsl U €€
COEMHEHUH B Mpupoie. XMMHUUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH cpe/ibl COeIMHEHUAMU Cepbl (KUCIOTHBIE TOKIH, 3arpsA3HEHUE BO3/lyXa U BOAOEMOB),
CIoco0BI €ro NPeOoTBPAIICHHUS.

OOmras xapakrepuctuka 3aeMeHToB VA-rpynnbl. OcOOEHHOCTH CTPOEHHs] aTOMOB, XapaKTE€pHbIE CTENEHHM OKHCICHHA. A30T, pacIpOCTpaHEHHUE B
npupoze, GU3NIecKne W XMMHUYEeCKHe CBOMCTBAa. KpyroBopor azora B mpupoje. AMMHAK, ero (U3HYECKHe U XUMHUYECKHE CBOICTBA, MONydCHHE H
npumeHeHue. Conu aMMOHMS, UX (PU3NYECKHE U XUMUYECKHEe CBOMCTBA, MpuMeHeHrne. KadecTBeHHast peakiyst Ha MOHbI aMMOHUS. A30THast KHCIIOTa, e€
noJiydeHue, pu3ndeckne 1 XUMHIECKUE CBOMCTBA (00IIMe Kak MPeACTaBUTENS Kiacca KUCIIOT U crienududeckue). Mcnonp30BaHne HUTPATOB M COJICH
aMMOHHUS B KaUeCTBE MUHEPAIBbHBIX yI0OpeHHA. XUMUUECKOEe 3arps3HEHUE OKPYKAIOIIEH Cpe/ibl COeNMHEHUAMH a30Ta (KUCIOTHBIE 10XK/IH, 3arpsi3HEHHIE
BO3]1yXa, IOYBHI U BOJI0EMOB). Docdop, amnorponHbie Moaudukamnuu dhochopa, husnueckue u xumudeckue ceorictea. Oxeun pocdopa (V) u hochopnas
KHUCTI0Ta, GPU3NYECKUE U XUMUYIECKUE CBOMCTBA, morydeHue. Mcnons3oBanue ¢pocdaToB B KaueCTBE MHHEPATHHBIX YIOOPEHUH.

O6mas xapakrepuctuka 31eMeHTOB |VA-rpynmnsl. OcOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTENEHH OKUCICHMS. YTIEpOH, aNIOTPOIHbBIE
MoauduKaImy, pacpocTpaHEeHUE B IPUPOIe, (GU3NUECKHe U XUMHUYECKHUEe CBOMCTBA. AncopOiusa. KpyroBopot yrieposa B mpupoae. OKCuasl yrieposa,
uX pU3NYECKUE U XUMUYECKHIE CBOMCTBA, IEHCTBUE HA KUBbIE OPraHU3MBbI, IOJTyYEHHUE U IPUMEHEHHE. DKOJIOTMYECKUE MTPOOIEeMbI, CBS3aHHBIE C OKCHIOM
yriepona (IV), rumoresa rio0anbHOTO MOTEIUICHUS KIIMMAaTa, MAPHUKOBBIM AP QeKT. YrompHas KHCIOTa U €€ COJH, MX (PU3MUYECKHE U XUMHUECKHUE
CBOICTBa, MoTy4YeHue u npuMeHenue. KauecTBeHHas peakiusi Ha kKapOoHAT-HOHBL. Vcronb3oBaHue kapOOHATOB B OBITY, MEIUIIMHE, POMBIIIICHHOCTH
U CEJIbCKOM XO35HCTBE.

[lepBoHavanbHbIe MOHATUS 00 OpPraHMYECKUX BEIIECTBaX KaK O COEAMHEHUSX Yriepoja (MeTaH, 3TaH, dTUJIEH, alleTUJIeH, 3TaHOJ, TIUIEpUH, YKCyCHas
KucioTa). IIpuponHble MCTOYHHUKH YTIIEBOAOPOAOB (Yroib, MPUPOAHBIN ra3, He(Th), MPOAYKTH HMX TepepaboTKu (OCH3MH), X pPOJIb B OBITY U
NPOMBIIUIEHHOCTH. [ToHATHE 0 OMONIOrHUecKy BaXKHBIX BEIIECTBAX: KUPAX, OeIKaX, YIIIeBOAaX — M UX POJIH B )KU3HHU UeJoBeka. MaTepuaibHOE €IMHCTBO
OpPTaHWYECKHUX U HEOPTaHMUECKUX COCIMHEHUM.

Kpewmuuii, ero pusndeckne u XuMUYeCKre CBOMCTBA, oydyeHue u npuMeHenune. CoeqnHeHus: KpeMHus B ipupojie. Ob1ue npeacTaBieHus 00 oKcuie
kpemuus (1V) u kpemaneBoi kucinore. CHIIMKATHI, UX UCTIOJIB30BaHNE B OBITY, B IIPOMBIIUICHHOCTH. BaykHeHIINe CTpOUTEIbHBIE MAaTepHAIIBI: KEPAMUKA,
CTEKJIO, IIEeMEHT, OeTOH, >kene300eToH. [IpobieMbl 6e30macHOro UCMOB30BaHUS CTPOUTENBHBIX MATEPHUATIOB B TOBCEHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

U3yyeHHe oOpa3lloB HEOPraHMYECKUX BELIECTB, CBOMCTB COJITHOW KHCIOTHI, IPOBEJCHUE KAaUueCTBEHHBIX PEaKLUUi Ha XJIOPHI-UOHBI U HaOIroaeHue
NPU3HAKOB MX TPOTEKaHUs, OMBITHI, OTpa)karomue (pU3nMdecKue U XMMHUYECKAE CBOMCTBA TaJIOTEHOB M MX COCIMHEHUH (BO3MOXHO HCIIOJIb30BaHHE
BUJIEOMATEPHAIOB), O3HAKOMIIEHHE C oOpa3namMu XJOpUAOB (TaJOreHUA0B), O3HAKOMJICHHE C OOpa3laMu cepbl U €€ COeAMHEHUSAMH (BO3MOXKHO
UCTIOJIb30BaHUE BUCOMATEPHAIIOB), HAOIOACHNE Tpoliecca OOYIIMBaHMS caxapa MO JCHCTBUEM KOHIICHTPHUPOBAHHON CEPHOW KUCIIOTHI, U3ydCHHE
XMUMHUYECKHX CBOMCTB pa30aBICHHON CEpHON KHUCIOTHI, IPOBEICHNE KAaUECTBEHHON PeaklMu Ha Cylb(aT-uoH U HaOII0IeHUe NTpU3HaKa e€ MPOTeKaHus,
03HaKOMJICHHE C (PU3NYECKUMH CBOMCTBaMHU a30Ta, hochopa u ux coequHEHNN (BO3MOXKHO HMCIIOJIb30BaHNE BUACOMATEPHAJIOB), 00Opa3llaMH a30THBIX H
dochopHbIX ynoOpeHwii, morydeHue, coOupanue, pacrno3HaBaHie U U3y4eHUE CBOMCTB aMMHUAKa, MPOBEJCHHE KaYeCTBEHHBIX PEAKIIMK HA HOH aMMOHHMS
u (ocdar-uoH U U3ydyeHue NPU3HAKOB UX MPOTEKaHUs, B3aUMOEICTBIE KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI C MEIbI0 (BO3MOXHO HCIIOIb30BaHHE
BUIEOMATEPHAIOB), HM3Y4YEHHE MOJENECH KpUCTAJUIMYECKHX pelETOK anmasa, rpadura, ¢QymuiepeHa, O3HAKOMIIGHHE C MPOLECCOM aJcopOouuu
pPacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOICTBOM MpPOTHMBOrasza, IMOJIyd€HUE, COOMpaHue, pPAclo3HaBaHWE M H3y4YEHHE CBOMCTB
YIJIEKHCIIOrO ra3a, MpPOBEJCHHE KaueCTBEHHBIX PEaKLUUi Ha KapOOHAT M CHJIMKAT-WOHBI M M3y4YCHHME MPHU3HAKOB HMX MPOTEKAHUS, O3HAKOMIICHHE C
IPOAYKIMEH CUIIMKATHON MPOMBILIUIEHHOCTH, PEIlIEHNE IKCIIEPUMEHTAIbHbIX 3a/1a4 110 TeMe «BaxxHeilne HeMeTaibl U UX COeAMHEHUS.

MeTanjibl M MX COeTMHEHUS

OO01as xapakTepuCcTHKa XUMUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAaHUU UX MoJioxkeHus B [lepuoanueckoit cucreme xumuyeckux snemenTos J1. W
MenneneeBa u ctpoeHus: aToMoB. CTpoeHHe METaJUIOB. MeTalinuecKkas CBA3b U METaJUNIMYeCKasi KpUCTAITMUECKas perIéTka. DIEKTPOXUMHUYCCKUH Psijt



HarpspKeHUH MeTauioB. DU3NYECKHe M XMMUYECKHE CBOMCTBAa MeTauioB. OO0mme crocoObl moiaydeHus: MeTauioB. [loHATHE O KOppPO3WH METaJlIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI X OT Koppo3uu. CIiiaBsl (CTallb, YyTYH, TIOPATIOMUHUMI, OpOH3a) U UX IPUMEHEHHE B OBITY U POMBIIUICHHOCTH.

[llenounble MeTtaiuibl: nosokenue B Ilepronnueckoit cucreme xumuyeckux snemeHToB . M. MeHaeneeBa, CTpOEHUE UX aTOMOB, HaXOXKJICHUE B
npupoae. Puznueckue U XMMUYECKUE CBOMCTBaA (Ha mpumepe HaTpus U Kanus). OKCUAbl U TUAPOKCUIBI HATpUs M Kaiud. [IpuMeHeHue meaouHbIX
METAJIJIOB M UX COCIUHEHUIA.

[[{ennouHO3eMeNbHBIE METAITBI MArHUI U KaJlbLIMiA: noJokeHue B [lepuoandeckoil cucteMe xumuueckux sneMeHToB [. . MenaeneeBa, cTpoeHHne Ux
aTOMOB, HaXOX/IeHHE B Ipupojie. Pu3znyecke 1 XMMUYECKHUEe CBOMCTBA MarHus U Kanplus. Baxkneiimume coeiuHeHNs Kaiablus (OKCU, THIPOKCHI, COJIN).
JXKécTkocTh BOABI M CITOCOOBI €€ YCTpaHSHHS.

Amomunnii: nonoxenue B llepuonnueckoit cucteme xumuueckux siaeMeHToB JI. M. MenpgeneeBa, cTpoeHue aToma, HaXOXXKIEHUE B MPHUPOJE.
Ou3nYecKue U XUMUYECKHE CBOMCTBA aFOMUHUSA. AMGPOTEpHBIE CBOMCTBA OKCHU/IA M TUAPOKCHIA ATFOMUHUS.

Kenezo: nonoxenue B [lepuogunueckoil cucreme xumuueckux sineMeHToB 1. M. MenaeneeBa, ctpoeHne atoma, HaxoxaeHue B mpupojie. dusnueckue
U XUMHUYECKHE CBOMCTRA kene3a. Okcuabl, Tuapokcu bl v conu xenesa (1) u xenesa (I11), ux coctas, cBolcTBa U MOJTy4eHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O0OpasllaMd METaJlIOB M CIUIABOB, UX (PU3NYCCKUMHU CBOWCTBAMH, H3YYCHHE PE3YJIHTATOB KOPPO3UH METAILIOB (BO3MOXHO
UCIIOJIb30BAaHUE BHIEOMATEPUAIOB), 0COOCHHOCTEH B3aUMOICHCTBUS OKCUIA KaJIBIIHsI U HATPUS C BOAOU (BO3MOXKHO UCIIOJIB30BaHUE BUIEOMATEPHAIIOB),
UCCJIEIOBAHUE CBOMCTB >KECTKOM BOBI, IPOIIECCA TOPEHUS JKeJie3a B KUCIOPO i€ (BO3MOXKHO UCIOJIb30BAaHUE BUCOMATEPHAIIOB), IPU3HAKOB P OTEKAHUS
KaueCTBCHHBIX PEaKIMi Ha MOHBI: MarHUs, KajbIus, allOMUHM, ITMHKA, xene3a (1) u sxenesza (I11), meaum (1), HaGmrogeHue U onmucaHue MPOIECCOB
OKpAIlIMBaHUS TUIAMEHW HOHAMH HATPHs, Kadus U Kaiblus (BO3MOXKHO HCIIOJIb30BAaHUE BHJICOMATEPUAIIOB), HUCCIIENOBAaHUE aM(OTEPHBIX CBOWCTB
TUAPOKCHUIA aIFOMUHUS U THIPOKCUA [IUHKA, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a]1a4 10 TeMe «BakHelme MeTamibl U UX COSAUHEHUS».

XuMus M OKpy:Kaomas cpeaa

BemectBa u MaTepuainsl B MOBCEHEBHOM KHU3HU ueioBeka. be3omnacHoe MCMoNb30BaHNE BEIIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momoipb
MPU XUMHYECKUX 0KOTaX M OTPABJICHUSX.

XUMUYeCcKoe 3arps3HeHHE OKpYKarolleil cpensl (MpeaenbHas IOMycTUMas KOHIEHTpamus BemiectB, nainee — [IJIK). Ponp xumuum B pemienun
HKOJOTUYECKUX TTPOOIIEM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTepUaioB (CTEKJIO, CIIaBbl METAJIJIOB, TIOJTUMEPHBIC MAaTEPHAIIBI).

Meosicnpeomemmunle ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€H MPH M3YYCHUH XUMHUHU B 9 Kilacce OCYIIECTBISACTCS Yepe3 MCIOIb30BAHUE KaK OOUIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TAK U TOHITHUH, SIBISIOLIMUXCS CUCTEMHBIMU JJI OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO01re ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAyYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOpHUs, aHAJIU3, CUHTE3, Kilaccu(ukaius, nepuoJuuHOCTb, HAOJII0IeHNE,
OKCIIEPUMEHT, MOJICTHPOBAHHE, U3MEPEHUE, MOJICIIb, SIBJICHHE, TAPHUKOBLIN 3(pPeKT, TEXHOIOTHS, MAaTepHAITBL.

®duzuka: MaTepusi, aToM, dJEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TOIBI, PaJMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKHUN 3apsij, TPOBOJHUKH,
MOJYIIPOBOJHUKH, JTUINCKTPUKH, (OTOIIEMEHT, BEIIEeCTBO, TEJIO, O0BEM, arperaTHOe COCTOSHHE BEIIECTBa, TIa3, PacTBOP, PaCTBOPHUMOCTD,
KpUCTAJJIMUEcKasi peméTka, CrjiaBbl, GU3NYECKUE BEIMUMHBL, €AMHUIIBI U3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, IJIaHEThI, 3BE3/1bl, CONHIIE.

buonorus: porocunres, npixanue, Ouocdepa, IKOCUCTEMA, MUHEPAIIbHBIE YI00PEHHUs, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTBI, TUTATEIILHBIC BEIICCTBA.

['eorpacdus: atmocdepa, rugpocdepa, MUHEpasbl, TOPHBIE OPO/IbL, OJIE3HBIE HCKOMIAEMbIE, TOILTUBO, BOAHBIE PECYPCHI.



INNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TIPOT'PAMMBI 10 XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuyHOCTHBIE PE3yIbTAaThl OCBOCHHUS MPOTPAaMMbl OCHOBHOI'O 00ILIEro oOpa3oBaHUs JOCTUTAIOTCS B XO0J€ OOyueHHs XMMUU B €AMHCTBE yueOHOH u
BOCIIMTATEIbHON JESATEIbHOCTH B COOTBETCTBUU C TPAJULMOHHBIMU POCCUMCKHUMH COIIMOKYJIBTYPHBIMH U JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH,
NPUHATHIMU B 001IIECTBE MTPaBUIIaMH M HOpMaMH MOBEICHHUS U CITIOCOOCTBYIOT MPOLIECCaM CaMONO3HAHUS, CAMOPA3BUTHUS U COLIMATM3AIMN 00 YyJaIOIIUXCSL.

JIn4HOCTHBIE pe3yNbTaThl OTPAXKAIOT TOTOBHOCTh O0YyUYaIOUINXCA PYKOBOACTBOBATHCS CUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OPHUEHTALUN U paclIMpeHue
OIbITA IEATEIBLHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH!

1) naTPpUOTHYECKOT0 BOCITUTAHUSI:

LIEHHOCTHOIO OTHOLIEHMsI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPHUUECKOMY M HAy4YHOMY HACIEIHIO, TOHUMAHMs 3HAYEHHUS] XMMHYECKON HAyKH B
KU3HU COBPEMEHHOI'O O0O0IecTBa, CIOCOOHOCTH BIAAETh JIOCTOBEPHOM HHQOpPMAIMEd O MEepeAOBbIX JOCTHKEHHMSIX M OTKPBITUSIX MHPOBOM U
0TEYEeCTBEHHON XUMHH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOWCTBE MHpa U OOIIEeCTBA;

2) rpa:KIaHCKOro BOCIIMTAHMSA:

NPEJCTAaBICHHS O COLMANBHBIX HOPMaX U MPaBHIaX MEXIMYHOCTHBIX OTHOILICHHUH B KOJIJIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, Y4eOHOUCCIEA0BATEIBCKON, TBOPUECKON M JAPYTrUX BUIAX NESITEIBHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOM ACSATEIHHOCTH TIPHU
BBIIIOJIHCHUM Y4YEeOHBIX, IO3HABATENIbHBIX 337a4, BBIIOJIHEHUH XHMHUYECKHX OKCIEPUMEHTOB, CO3/aHUM Y4YEOHBIX IPOEKTOB, CTPEMIJICHUS K
B3aMMOIIOHMMAaHUIO ¥ B3aUMOIIOMOLIM B IIPOLIECCE ITON YUeOHOM JesTeIbHOCTH, TOTOBHOCTH OLICHUBATh CBOE ITOBEJIEHUE U ITOCTYIKH CBOMX TOBAPHIIEH
C TIO3ULIMM HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHMUS MTOCIIECTBUM TOCTYIIKOB;

3) IeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33pEHUYECKUE TIPEACTABICHUS O BELIECTBE M XUMHUYECKOW pEAKIHUHM, COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO pPa3BUTUS HAyKu H
COCTaBIIAIOIIME OCHOBY JJIi IIOHUMaHMs CYHUIHOCTH HayYHOH KapTHHBI MMpa, MPEJCTaBIECHUs] 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUSI NMPHUPOJBI,
B3aUMOCBSA35X YEJI0OBEKA C IPUPOJHOMN CPEoi, O POJIU XMMHUH B IIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

[I03HABaTEJIbHbIE MOTHUBBI, HANpaBJICHHbIE HA MOJYYEHHUE HOBBIX 3HAHUH 110 XUMHUH, HEOOXOAMMBIE AJIs1 OOBACHEHMs HaOIIOJAaEMBIX MPOLECCOB U
SIBTICHUH, TI03HABATEIbHOW, NHPOPMALIMOHHON M YUTATEIbCKON KYIbTYpHI, B TOM YHCJI€ HABBIKOB CAMOCTOSTENLHON PabOThl ¢ yYeOHBIMU TEKCTaMH,
CIPAaBOYHOMN JINTEPATYPOH, TOCTYITHBIMU TEXHUYECKUMU CPEICTBAMH HH(OPMAIIMOHHBIX TEXHOJIOTHA;

UHTEepeC K OOyYeHHMIO M TIO3HAHUIO, JIF0O03HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOpA30BaHHIO, MPOEKTHOH M HCCIEeI0BaTEIbCKON
NeSTeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAlpaBIEHHOCTH U YPOBHS 00y4YeHUs B AaJIbHEHIIEM;

4) popMupoBaHHS KYJIbTYPHI 310POBb:

OCO3HAHHE LIEHHOCTH H3HH, OTBETCTBEHHOI'O OTHOUICHUS K CBOEMY 3/10pPOBBIO, YCTAHOBKM Ha 370POBBIA 00pa3 KU3HU, OCO3HAHHE MOCIEICTBUHI U
HENpUATHE BPEIHBIX MPUBBIUEK (YIIOTPEOICHNS aJIKOT0JIsl, HAPKOTHKOB, KYpeHUs ), HEOOXOIMMOCTH COOIIOACHNS IPaBUIl 0€3011aCHOCTH NPHU 00pallleHuu
C XUMHUYECKUMHU BEILIECTBAMU B OBITY U peabHOM KHU3HH;

5) Tpy/10BOT0 BOCIUTAHUSI:

UHTEpEC K MMPAKTUYECKOMY U3YyUEHHIO Npodeccuii ¥ Tpya pa3IMuyHOro poja, yBaXKeHHUE K TPy U pe3yJbTaTaM TPYIOBOH €ATEIbHOCTH, B TOM YHCIe
Ha OCHOBE NMPUMEHEHMsI MPEJIMETHBIX 3HAHUM M0 XMMHUH, OCO3HAHHBIN BBHIOOP MHAMBUIYaIbHOW TPAEKTOPUU NPOAOKEHHS 0o0pa3oBaHUs C YUETOM
JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEMH, yCIeHOM npodeccnoHanbHOM 1eATeNbHOCTH U Pa3BUTHS
HEO0OXOIUMBIX YMEHHI, TOTOBHOCTh aJIalITUPOBATHLCS B IPOQPECCHOHATBHON CPEJIE;

6) IKOIOrMYeCKOro BOCITUTAHMSI:



9KOJIOTUYECKH 11e71ec000pa3HOe OTHOIICHUE K IPUPOEC KaK HCTOYHUKY KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, TOHUMAaHUE IIEHHOCTH 370POBOTO
u Oe3omacHoro oOpa3a >KM3HM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3MYECKOMY M TCUXHYECKOMY 3I0pPOBBIO, OCO3HAHHE IEHHOCTU
COOJTIOIEHMSI TIPABIIT O€30TIaCHOTO TTOBEJCHUS TP pabO0Te C BEIIECTBAMH, a TAKKE B CUTYaIIUSIX, YTPOKAIOIIMX 3I0POBBIO U KU3HH JTIOJICH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, MOJIydaeMble MPU U3YYCHHHM XMMHH, AJIs PEUICHUsS 3a7ad, CBSI3aHHBIX C OKPYXKAIOIMIeH MPHUPOIHON Ccpemou, s
MOBBIMICHNUST YPOBHS JKOJOTHUYECKOW KYJIBTYPhI, OCO3HAHUS TI0OAIBHOTO XapaKTepa SKOJOTHYECKHX MPOOJIEM M MyTed WX PEHICHHUS MOCPEICTBOM
METOI0B XUMHUHU, FIKOJIOTUYECKOT'O MBIIIUICHHSI, YMEHUSI PYKOBOJICTBOBATHCSI UM B MTO3HABATEILHOM, KOMMYHHUKATUBHON M COLIMAJIBHON MTPaKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeIMeTHBIX Pe3yabTaTOB BBIICISIOT 3HAUUMBIE JJ1s1 POPMHUPOBAHUS MUPOBO33PEHUS OOIICHAYYHBIC MIOHSATHUS (3aKOH, TEOPHsl, IPUHIIHIL,
runoresa, ¢pakT, CUCTEMA, MPOLIECC, IKCIIEPUMEHT U JPYTO€.), KOTOPHIE UCIIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YU€OHBIX MpeMeTaxX M MO3BOJIAIOT Ha
OCHOBE 3HAaHUU M3 ATHX MPEIMETOB (HOPMHUPOBATH MPEICTABICHHE O IEIOCTHOW HAYYHON KapTHHE MHpA, U YHUBEPCAIbHbIC Yy4eOHBbIC JECHCTBUS
(mo3HaBaTeIbHbIE, KOMMYHUKATUBHBIE, PETYISITUBHBIE), KOTOpble 00ecneurnBaoT (POpMHUpPOBaHIE TOTOBHOCTH K CAMOCTOATEIHHOMY IJIAHUPOBAHUIO U
OCYIIECTBIICHUIO YU4eOHON AESITETLHOCTH.

Ilo3HaBaTe/ibHbIEe yHUBEpPCAJbHBbIE YUeOHbIe JeiiCTBUS

ba3zoBbie Jiorn4eckue aeicTBUA:

YMEHHSI UCTIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIIJICHHUS TPU OCBOCHUHU 3HAHUI: paCKPHIBATh CMBICII XUMUYECKUX TOHATUHN (BBIACISATH UX XapaKTepPHbIE
MPU3HAKY, YCTAaHABIMBATH B3aUMOCBS3b C JPYTHMMH IOHSTHUSMH), UCIIOJIB30BATh MOHATHUS /I OOBSICHEHUS! OTJCNIBHBIX (DAKTOB U SBIICHUH, BHIOUPATH
OCHOBaHUS U KPUTEPUU AJIs KIAacCU(UKALNN XMMHUYECKUX BEIIECTB U XMMHUECKHX PEaKIuil, yCTaHABIMBATh MPUUUHHO-CJIEICTBEHHBIE CBSI3U MEXIY
00bEKTaMU U3YYCHHUSI, CTPOUTH JIOTUUYECKUE PacCyKIeHUs (MHIYKTUBHBIC, 1€IyKTUBHbBIC, TT0 AHAJIOTUH), IeJIaTh BBIBOIbI M 3aKJIIOUCHHUS;

YMEHHE MPUMEHSTH B MPOIIeCcCe MO3HAHUS MOHATHUS (TIPEeIMETHBIC U METANPEIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIE) MOJIENIU, UCTIOIb3yEeMbIE B X IMUH,
peoOpa3oBhIBATH IMUPOKO NMPHUMEHSIEMBIC B XUMHUHU MOJICIbHBIC TPEJICTABICHUS — XUMUYCCKUI 3HAK (CMMBOJ 3JIEMCHTA), XUMUYECKasi opMmysa H
ypaBHEHHE XMMHYECKON peakluu — TMPU PEIIeHUH Yy4eOHO-TIO3HABATENbHBIX 3a/ad, ¢ y4ETOM OSTHUX MOJENBHBIX MPEICTABICHUI BBISBIATH U
XapaKTEepPU30BaTh CYIIECTBEHHBIC MPU3HAKU N3yYaEeMbIX 00BEKTOB — XUMHUECKUX BEIIECCTB U XUMHUECKUX PEAKIUH, BBISIBIISITH OOIIHE 3aKOHOMEPHOCTH,
MPUYUHHO-CJIEICTBEHHBIE CBSI3U U MPOTUBOPEUMS B U3Y4aeMbIX MPOIECCaxX U SBICHUSIX.

ba3oBble ucciieqoBaTe/ibCKUe AeCTBUA:

YMEHHE HCIIOJIb30BaTh MOCTABIEHHBIE BOMPOCHI B KAU€CTBE MHCTPYMEHTA MO3HAHUSA, & TAKXKE B Ka4eCTBE OCHOBBI JJIsi ((OPMUPOBAHUS TUIOTE3bI IO
MIPOBEPKE MPABMIHBHOCTH BBICKA3bIBAEMBIX CYXKICHUI;

npuOOpeTEeHUE OMbITa MO TUIAHUPOBAHUIO, OPraHU3allMU U TMPOBEJICHUI0 YUEHHYECKHUX DKCIEPUMEHTOB, YMEHUE HAOI0IaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEJIBHO TPOTHO3UPOBATh €ro pe3yiabTar, GOpMYIHpPOBaTh OOOOIICHUS W BHIBOJABI MO pe3yJbTaTaM NPOBEIEHHOTO OIBITA, MCCICIOBAHUSA,
COCTaBIISATh OTYET O MPOETaHHOM padoTe.

Pa6ora ¢ undopmaumneii:

YMEHHE BbLIOMpaTh, AHAIM3HPOBATH W HMHTEPIPETUPOBATH MHMDOPMAIMIO PA3IUUYHBIX BHIOB U (OPM MPEACTABICHUS, TOTYYaeMYI0 M3 Pa3HBIX
HCTOYHUKOB (HAay4HO-TIOMYJIIpHAs JUTEepaTypa XUMHUYECKOTO COJEpKaHUs, CIpaBOYHble mocoOus, pecypchbl MHTepHeTa), KpUTHYECKH OLIEHUBATh
MPOTUBOPEUYHBYIO U HEAOCTOBEPHYIO HH(POPMAITHUIO;

YMEHHE IPUMEHSTh Pa3IMYHbIe METO/IbI U 3aIIPOCHI IPU MOUCKE U 0TOOpe HHPOPMALIMHN U COOTBETCTBYIOIIUX JaHHBIX, HEOOXOIUMBIX JIJISl BBIITOJIHEHUS
yueOHBIX U TIO3HABATENBHBIX 3a7ad OIMpPENEIEHHOTO THIIA, MPUOOPETEHHE OIbITa B OO0JIACTH HCIIOJIB30BAHUS WH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHi, OBJaJleHue KyJIbTypOll aKTHUBHOI'O HCIIOJIb30BAHUS PA3JIMYHBIX MMOMCKOBBIX CHCTEM, CAMOCTOSITEIIBHO BBIOMPATh ONTUMAIBHYIO (QOpMY
npencTaBicHuss WHOOPMAIIMA U WLTIOCTPUPOBATH PEIIaeMble 3aJaud HECIOKHBIMH CXEMaMH, JuarpaMMaMu, IPYyruMu (gopmamMu rpadukd U HX
KOMOHWHAIIASIMHY;



YMEHHE HCII0JIb30BaTh M aHAJU3UPOBATh B Ipoliecce y4eOHON M MCCIEN0BATENbCKON NeATEIbHOCTH MH(OPMALUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIBCKOTr0 XO35MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIEeH IPUPOIHOM CPEbl.

KomMyHHKaTHBHBIE YHHBepcalbHble YUeOHbIe el CTBHUS:

YMEHHUS 3a/1aBaTh BOMPOCHI (B X0/1€ uaora u (Win) AUCKYCCHUHN) TIO CYIIECTBY 00CYX/1aeMOM TeMbl, POPMYITUPOBATH CBOU MPEIT0KEHUS OTHOCUTEIHHO
BBITNOJTHEHUS MTPEJIOKEHHON 3a/1a4H;

YMEHMSI NIPEACTABIIAT NOJYUEHHBIE PE3YJIbTAThI [I03HABATEIBHON JEATEIBHOCTH B YCTHBIX U IUCBbMEHHBIX TEKCTAaX; J1€IaTh IPE3ECHTALUIO PE3YJIbTaTOB
BBITIOJIHEHHSI XUMHUYECKOTO dKCIIEpUMEHTa (JTaOOpaTOPHOTO OIBITA, JIAOOPATOPHOM PabOTHI IO UCCIIEAOBAHUIO CBOWCTB BEIIECTB, YICOHOTO MPOEKTA);

YMEHUSI Y4eOHOrO COTPYJHHYECTBA CO CBEPCTHHMKAMHU B COBMECTHOW II03HABAaTENBHOW M HCCIEIOBATEIbCKON JEATENBHOCTH NPU PEIICHUH
BO3HUKAIOIIMX MpoOJieM Ha OCHOBE Y4€Ta OOLIMX MHTEPECOB M COTJIACOBaHHS MO3UIMH (0O0CYXAeHHS, OOMEH MHEHHUSMHU, «MO3TOBBIE IITYPMBI»,
KOOpJMHAIIMS COBMECTHBIX ICHCTBUH, ONpeieNieHne KPUTEPHUEB O OLIEHKE Ka4eCTBa BHIIIOJIHEHHOW PaOOTHI U IpYyTHeE).

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe AeiicTBUS:

YMEHHUE CaMOCTOSTEIILHO ONPEEINATh IeNH IeATENbHOCTH, TNIAHUPOBATh, OCYIIECTBIISATh, KOHTPOJIUPOBATh M MPU HEOOXOIUMOCTH KOPPEKTUPOBATH
CBOIO JICSITENLHOCTh, BBIOMpaTh HamOosee >PPEeKTUBHBIE CIIOCOOBI PEIICHUsT Y4eOHBIX U MO3HABATENBHBIX 3a/lay, CaMOCTOSTEIbHO COCTaBISATH HIIU
KOPPEKTUPOBATh MPEJIOKEHHBIA aJITOPUTM JCUCTBUN TPU BBHITIOJHCHUH 33JlaHUN ¢ YY9ETOM IOJIYYCHHS HOBBIX 3HAHUU 00 M3y4aeMBIX OOBEKTaX —
BEIIECTBaX U PEaKlUsAX, OLEHUBATh COOTBETCTBUE MOJIYUYEHHOTO pe3yjbTaTa 3asBJICHHON IEIH, YMEHHE HCIOIb30BaTh U aHAIU3UPOBATH KOHTEKCTHI,
npeJiaraéMble B YCIIOBUH 3aJaHUM.

MNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mpenMeTHBIX pe3ylIbTaTOB IO OCBOCHHIO O0S3aTENILHOTO CONEP)KaHUs, YCTAaHOBJICHHOTO JaHHOW (enepaibHON pabodeil mporpaMmon,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOUIMMUCS HAay4HbIE 3HAHHS, YMEHHUS U CIOCOOBI NEHCTBHM, BUIBI ACSITEILHOCTH MO MOJTYYCHHIO HOBOTO 3HAHHS, €ro
MHTEPIIPETALNN, IPEOOPA30BAHUIO U IPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYalLIUsX.

K koniy o0ydenus B 8 kjiacce npeMeTHBIE pe3ylbTaThl HA 6a30BOM YPOBHE JIOJKHBI OTpaxaTh CHOPMUPOBAHHOCT y 00YJAIOIIMXCS YMEHUM:

® DPACKpPBIBATh CMBICI OCHOBHBIX XHMHYECKHX MOHATHN: aTOM, MOJIEKYyJla, XUMUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECH
(omHOpOJIHAs M HEOJHOPOJHAs), BAJIECHTHOCTb, OTHOCUTENIbHAs aTOMHAas M MOJIEKYJISIpHAs Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasl J10J1sl XUMUYECKOTO DJIEMEHTa B COEJIMHEHUH, MOJSPHBIA 00BEM, OKCHI, KHUCIOTa, OCHOBAHUE, COJIb, DJIEKTPOOTPULIATEIBHOCTh, CTEIECHb
OKHCJIEHHS, XUMUYECKas peaklius, KIaccu(puKalus peakiyil: peakuy COeIMHEHUS, peaKLuu pa3IoKEeHuUsl, peakluy 3aMeIleHus], peaKluu 0OMeHa, IK30-
Y SHAOTEPMHUYECKHE PEaKIIUH, TETUIOBOM 2P PEeKT peakinu, SApo aToMa, SJEKTPOHHBIN CII0M aToMa, aTOMHAsi OpOUTAalb, paJlyC aTOMa, XUMUYECKas CBA3b,
HoJIIpHasl ¥ HETOJIIpHasi KOBAJIEHTHAs CBSI3b, MOHHASI CBSI3b, MOH, KATUOH, aHUOH, pacTBOP, MaccoBas J0Jsl BellecTBa (IIPOLEHTHAsI KOHIIEHTpaLus) B
pacTBope;

® JUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUHN U IPUMEHSATh 3TU NOHATHUS [IPU ONMCAHUM BEILECTB U UX MPEBPAlICHUN;

® JCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JIJIsl COCTABICHHS (POPMYIT BEILIECTB U YPABHEHUM XUMHUUECKUX PEAKIIHL;

® ONpEIENATh BaJCHTHOCTh AaTOMOB JJIEMEHTOB B OWHApHBIX COCJUHEHHUSAX, CTCICHb OKHUCJICHUS DJJIEMEHTOB B OWHAPHBIX COCTUHECHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMpPEIeIEHHOMY KJIacCy COeIMHEHUH 1o ¢opMysaM, BUJ XUMHUUECKON CBsI3U (KOBAJCHTHAs M HOHHAs) B HEOPraHUY €CKUX
COEJIMHEHUSIX;

e packpbiBaTh cMblch [leproguueckoro 3akona JI. 1. Menzaeneesa: 1eMOHCTpUPOBATh IOHUMaHUE IEPUOANUYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX
3JIEMEHTOB OT UX MoJioxkeHus B [leproguueckoii cucteme, 3aKOHOB COXPAHEHHS MacChl BELIECTB, TOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIPHOTO YYEHUS,
3aKoHa ABOTaIpo;

® OMUCHIBATh U XapaKTepu3oBaTh TaOnuuHyo Gopmy llepuoanyueckoil cucTeMbl XUMHUECKHUX 3JIEMEHTOB: Pa3IuyaTh MOHATHS «TJIaBHAs MOJTPYIINa
(A-rpynma)» u «mobounass moarpymnmna (b-rpynma)», manble u Oonbliue NEPHOIbI, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B Taliwuie



«IIepnonnueckas cucrema XuMU4eckux ieMeHToB /. 1I. MenneneeBa» ¢ 4HCIOBBIMM XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHMUYECKUX 3JIEMEHTOB
(coctaB u 3apsf spa, o0IIee YUCIIO IEKTPOHOB U PACHIPEIEIICHHE UX O AIEKTPOHHBIM CIIOSM);

e KJIacCU(UIMPOBATE XUMHUYECKUE HIIEMEHThI, HEOPIrAaHUUYECKUE BEIIECTBA, XUMUUECKUE PEAKIMU (II0 YUCILy M COCTaBy YYAaCTBYIOILIMX B pEaKIHH
BEIIECTB, 110 TEIUIOBOMY P DEKTY);

® XapaKTepH30BaTh (OMMCHIBATH) OOIIME XMMUYECKHE CBOWCTBA BELIECTB PAa3IMUHBIX KJIACCOB, MOJATBEPKAas ONMUCAHUE PUMEpPaMH MOJIEKYISPHBIX
YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUN;

® [IPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KAa4ECTBEHHOI'O COCTaBa, BO3MOXXHOCTH ITPOTEKAaHUS XMMHUYECKUX IPEBPAIICHUI B
pa3IMYHBIX YCIOBHSX;

® BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISPHYIO MAaccChl BEILECTB, MACCOBYIO JOJII0 XUMHUUYECKOTO 3JEMEHTa Mo (popMyiie COeTUHEHHH,
MacCOBYIO JOJIIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOU PEaKIvH;

® [PUMEHATH OCHOBHBIEC ONEpAllMU MBICIUTENILHON JEATENbHOCTH — aHAJIU3 U CUHTE3, CpaBHEHHE, 0000IEeHIEe, CUCTEMAaTH3alUI0, KIaCCU(PHUKAIIHIO,
BBISIBJICHHE ITPUYMHHO-CJICICTBEHHBIX CBA3EHM — IUUIsl U3Yy4CHMs CBOMCTB BEILECTB M XMMHUYECKUX PEAKLN, €CTECTBEHHO-HAY4YHbIE METOBI IIO3HAHMS —
Ha0JII0/IeHUE, U3MEPEHNE, MOJEINPOBAHNE, IKCIIEPUMEHT (peabHbIN U MBICIIEHHBIH);

e cCleA0BaTh MPaBUJIaM MOJIb30BAHUSA XMMHYECKOH Mocynoil u mabopaTopHbIM O00OpYAOBAaHHEM, a Takke IpaBWiIaM OOpalleHHs C BELIECTBAMHU B
COOTBETCTBUM C MHCTPYKLHUSMHU MO BBIIOJHEHUIO J1a00PAaTOPHBIX XMMUYECKHUX ONBITOB IO MOJYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (BOJOpOa
U KUCJIOPO/ia), TIPUTOTOBJICHUIO PACTBOPOB C OMpPEAEIEHHON MaccoBOW JoJiell pacTBOPEHHOIO BEIIECTBA, IJIAHUPOBATh U MPOBOIAUTH XUMHUYECKHE
9KCIEPUMEHTBHI 110 PACIIO3HABAHUIO PACTBOPOB LIEJIOUEH U KUCIIOT C OMOILBIO MHIMKATOPOB (JJaKMyc, (eHOoN(pTaIenH, METUIOPAaHXK U IpYyrHe).

K koHIy o0ydenus B 9 kJiacce rnpeIMeTHbIC pe3yIbTaThl HA 6230BOM YPOBHE JIOJIKHBI OTPAXKaTh CPOPMHUPOBAHHOCTh Y O0YUAIOMIUXCSI YMEHUI:

® DACKpPBIBATh CMBICII OCHOBHBIX XUMUYECKUX MOHATUN: XUMUYECKUI IEMEHT, aTOM, MOJIEKYJla, MOH, KATUOH, AaHHOH, ITPOCTOE BELIECTBO, CI0KHOE
BEIIECTBO, BAJICHTHOCTD, AJIEKTPOOTPHUIIATEIIFHOCTD, CTETICHb OKUCIICHUS, XUMUYECKasl peakius, XMMUIeCKas CBs3b, TEIUIOBOM 3(deKT peakiuu, MoIb,
MOJISIPHBIA 00BEM, pacTBOP, IJAEKTPOIUTHI, HEIEKTPOIUTHI, JEKTPOIUTHYECKAS AUCCOLMALIUS, PEAKIIMM HOHHOTO 0OMEeHa, KaTaJln3aTop, XMMHUUECKOe
paBHOBecue, oOpaTHMble W HEOOpaTHMBbIE PEAKIMH, OKHCIMTEIbHO-BOCCTAHOBHUTEIBHBIC PEAKIUH, OKUCIHUTENb, BOCCTAHOBUTENb, OKHCICHHE U
BOCCTAQHOBJICHHE, AJUIOTPOIUs, aM(pOTEepHOCTb, XUMHUUECKasi CBA3b (KOBAJEHTHAs, MOHHAs, METaNIM4ecKas), KpUCTalJIMuecKass pemérka, KOppo3us
METaJUIOB, CIIABBI, CKOPOCTh XMMUYECKON pEeaKLMH, IpelesbHOo aonyctumas konuentpanus 11K Bemectsa;

® JILTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHUX MOHATUIN U IPUMEHSATH 3TU NOHATHUS IIPU ONMCAHUM BELLECTB U UX NPEBPAICHUI;

® JICIIOJIB30BaTh XMMUYECKYIO CUMBOJIMKY JJISl COCTaBJICHUs (POPMYII BELIECTB U YPAaBHEHUH XUMUYECKUX PEaKIHii;

® OMNpEeACIsATh BAJICHTHOCTh U CTENEHb OKUCICHHMS XUMHYECKHX JJIEMEHTOB B COEIMHEHHSAX Pa3IMYHOTO COCTaBa, IPUHAUICKHOCTH BEIIECTB K
onpeeEHHOMY KJlacCy COeIMHEHUH 1o (popmynam, BUJI XUMHUYECKOMN CBSA3H (KOBaJIEHTHAs!, MOHHAs, METAJUIMUECKas) B HEOPTaHUYECKUX COEANHEHHUSX,
3apsa MOHAa 1O XUMHYeckod (opMmyie, XapakTep cpelabl B BOJHBIX PAacTBOPAX HEOPraHMYECKHUX COEAMHEHUH, TUN KPUCTAUIMYECKOH pPEelETKH
KOHKPETHOTI'O BEIIECTBA;

e packpbsiBaTh cMbIcl [lepuonndeckoro 3akona J{. V. MenaeneeBa 1 1eMOHCTPUPOBATh €r0 MOHUMAHKE: ONKMCHIBATh U XapaKTEPU30BaTh TAOIMUHYIO
dopmy [lepronnyeckoit CHCTEMbI XUMHUECKUX 3JIEMEHTOB: pa3InyaTh MOHIATHS «TJaBHAst NOArpynna (A-rpymnmna)» u «rmodoudnas noarpymnna (b-rpynma)»,
MaJible U OOJIBIINE TEPUO/IbI, COOTHOCHTh 00O3HAYEHHS, KOTOPHIE UMEIOTCS B MEPUOIMYECKON TAOIHUIIE, C YHCIOBBIMU XapaKTEPUCTHKAMH CTPOCHHS
aTOMOB XMMMYECKHUX 3JIEMEHTOB (COCTaB M 3apsj s1pa, 00Ilee YUCIIO 3JIEKTPOHOB U PACIPECIIEHUE UX 0 3JIEKTPOHHBIM CIIOSIM), OOBICHATH 00IIHe
3aKOHOMEPHOCTH B U3MEHEHHMH CBOMCTB 3JIEMEHTOB U UX COCIMHEHUH B MpeIeaX MAIbIX IIEPUOJ0B U INIABHBIX IMOATPYIII ¢ YYETOM CTPOCHUS UX aTOMOB;

e KJIacCU(UIMPOBATH XUMHUYECKUE HIIEMEHTHI, HEOPIraHWYECKHE BEIECTBAa, XUMHUYECKHE PeaKUuu (10 YUCIY M COCTaBYy YYaCTBYIOLIMX B PEAKIIUU
BEIIIECTB, 110 TEIUIOBOMY 3((eKTy, IO U3MEHEHHIO CTEIIeHEH OKUCICHU XUMUYECKHUX 3JIEMEHTOB);



e XapaKTepH30BaTh (ONMUCHIBATH) OOIIHME U CTICIM(PUIECKNEe XUMHYECKHE CBOWCTBA MPOCTHIX U CIIOKHBIX BELIECTB, TOATBEPIK/Iasi OMMCAHUE TPUMEPAMU
MOJICKYJIAPHBIX 1 HOHHBIX ypaBHeHI/II\/JI COOTBECTCTBYIOIINX XUMHUYCCKHUX peaKHHfI;

® COCTaBIISATh YPAaBHEHUS 3JEKTPOJIUTHYECKOW AMCCOIMALMU KHCIIOT, LIEJIOUel M CoJieil, MOJHbIE U COKpAIIEHHBIE YPaBHEHUS peaKkUuil MOHHOTO
oOMeHa, ypaBHEHHS PEaKLUi, TOATBEPKIAIOIINX CYIIECTBOBAHNE TCHETHUECKON CBA3M MEX/y BEILIECTBAMH PAa3IUYHBIX KIACCOB;

® PacKpBIBaTh CYITHOCTh OKHACIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI IIOCPEICTBOM COCTABICHHS AIEKTPOHHOTO OajlaHCca 3TUX PEAKIIHIA;

® [IPOTHO3MPOBATH CBOICTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHHUSI, BO3MOKHOCTH POTEKAHUS XUMHUECKUX TPEBPALLICHUH B pa3JIMUHBIX YCIOBUSAX;

® BBIYHUCIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISPHYIO MAaccChl BELIECTB, MACCOBYIO JOJIIO0 XMMHUYECKOIO 3JI€MEHTa Mo (popMyine COeUHEHNS,
MAacCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOANUTH PACUETHI O YPaBHEHHUIO XUMHUYECKON PEaKIny;

e coOnrogaTh MpaBmiIa IMOJB30BAHMS XUMHUYECKOHM MOCynoi M 71a00paTOpHBIM OOOpYIOBaHHEM, a TAaKKe IpaBHia OOpalleHHs C BELIECTBAMU B
COOTBETCTBUH C MHCTPYKIIMSMHU T10 BBITTIOJIHEHHIO J1a00OPATOPHBIX XUMHYECKHUX OTBITOB T10 IOJyYSHUIO M COOMPAaHUIO ra3000pa3HbIX BEHIECTB (AaMMHaKa
U YIJIEKHUCIIOrO rasa);

® [POBOAMTH PEAKLUH, MOATBEPKIAIONINE KaUeCTBEHHBII COCTAaB Pa3IMUHBIX BELIECTB: PACIO3HABATH ONBITHBIM MYTEM XJIOPHI-, OPOMHUI-, HOTU-,
kapOoHat-, pocdar-, cunukar-, cynbhaT-, THAPOKCHA-UOHBI, KATHOHBI aMMOHUS ¥ HOHBI N3YYCHHBIX METAJUIOB, IPUCYTCTBYIOIIHE B BOJHBIX PACTBOPax
HEOPraHNYECKUX BEIIECTB;

® [PUMEHATH OCHOBHBIE OIEPALUU MBICIUTENFHON AESITEIbHOCTH — aHaIU3 U CUHTE3, CpaBHEHHME, 00OOIEHHE, CUCTeMAaTH3allhi0, BbISBICHUE

IPUYMHHO-CIIEICTBEHHBIX CBS3€H — JUI U3Y4EHHs CBOMCTB BELECTB U XMMUYECKHUX PEaKLUi, €CTECTBEHHO-HayYHbIE METO/IbI IIO3HAHUS — HAOJIIOICHHUE,
U3MEPEHUE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (peaslbHbI U MBICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
Ne HanmeHnoBanue pa3jiesioB M TeM MPOrpaMMbl KonnyecTBo yacos JIeKTPOHHBIE (LU (PPOBBIE)
n/n Bcero | Koutpoabubie | IlpakTuueckue o0pa3oBaTejibHbIE pecypchbl
padoThI padoThI
Pasznea 1. IlepBoHayajibHbIe XMMHUYECKHE TOHATHS
11 XuMusi — BakHasi 00J1aCTh €CTECTBO3HAHUS U IPAKTUUECKON 5 2 https://m.edso0.ru/YNVJIX660G
JeSITETLHOCTH YeJIOBEKA
1.2 BelecTBa 1 XMMUYECKHE PEAKIIUH 15 1 https://m.edso0.ru/ONNXRIVFO
Hroro mo pazaeny 20
Paznen 2. BaxHeiilme npeacTaBuTe/IM HEOPraHM4eCKNX BeleCTB
2.1 Boznyx. Kucnopoga. ITonsitue 06 okcugax 6 https://m.edso0.ru/D5BORTY30
2.2 Bonopon. Ilonsitie o kuciorax v comsix 8 1 https://m.edsoo0.ru/5D61JZ6PS
2.3 Bopna. PactBopsl. [Tonsitne 006 0cHOBaHMSAX 5 1 1 https://m.edso0.ru/M1315KJBM
2.4 OCHOBHBIE KJIaCChl HEOPTraHUYECKUX COCTUHEHUN 11 1 1 https://m.edso0.ru/OT5SA5MOWT
Wroro no pazneny 30

Paznea 3. Ilepuoauyeckuii 3axon u [lepuonnueckas cucrema xumudecknx 3iemeHToB Jl. U. MenaeneeBa. CTpoeHune aToM0B. XUMHYECKASA

c¢Bs3b. OKHCJINTEIbHO-BOCCTAHOBHTEJIbHBIE pPeaKnuunu

3.1 Ilepronnueckuii 3akoH u Ilepnonnueckas cuctema 8 https://m.edsoo.ru/TCBIJBVWFZ
xumudecknx 3neMeHToB JI. M. Menaeneesa. CTpoeHue atoma
3.2 Xumnueckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIE 9 2 https://m.edsoo.ru/F6AOABDPF
peakuuu
Hroro no pazzneny 17 https://m.edsoo.ru/LRYWBJPES
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 67 5 S)



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT
https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES

9 KIIACC

Ne HaumeHoBaHue pa3/iesioB M TeM NPOrPaMMbl KosnyecTBo yacoB duaekTpoHHbie (undpoBbie)
n/n Bcero | Konrpoabnbie | [IpakTuyeckne | 00pasoBaTesIbHbIE PeCypChl
padoThbI padoTbI
Pa3nes 1. BemecTBo M XUMHYeCKHe PeaKIIUH
1.1 [MoBTOpeHue u yriayoieHre 3HaHWI OCHOBHBIX pa3/ieioB 5 1 https://m.edso0.ru/EQETUT35Z
Kypca 8 Kkinacca
1.2 OcHOBHBIE 3aKOHOMEPHOCTU XUMUYECKUX PEAKIIUN 4 https://m.edsoo.ru/AEN4LWG7U
1.3 DIEKTPONUTHYECKAs AUCCOHMALIMS. XUMUYECKHE PEaKIIUH B 8 1 1 https://m.edsoo.ru/KODUR50VV
pacTBopax
Wroro no pazneny 17
Pa3pea 2. HemeTaJIBLI M UX COeANHEHUS
2.1 OOw1ast XxapaKTepUCTHKa XUMHUYECKUX 3y1eMeHTOB VIIA- 4 1 https://m.eds00.ru/ZTN1F700I
rpynmnbl. ['ajgorensl
2.2 OO6mmas xapakTepuCTUKa XUMHIECKUX 71eMeHTOB VIA- 6 https://m.edsoo.ru/P3DHMFB09
rpynimel. Cepa v €€ COeTMHEHUS
2.3 OOm1ast XxapaKTepUCTHKA XUMHUYECKUX AJIEMEHTOB V A- 7 1 https://m.edsoo.ru/VOXDOUX2S
rpynnsl. A30T, hocdop ¥ UX COeTUHEHUS
2.4 OOm1ast XxapakTepuCTHKa XUMHUECKUX d1eMeHTOB |V A- 8 1 2 https://m.eds00.ru/JPJ200VJX
rpynmnbl. YTIE€poa U KPEMHUI U UX COCTUHEHUS
Wroro mo pazueny 25
Paspnen 3. Merauuibl M UX COeIMHEHHS
3.1 OO61ue cBOICTBa METaNIOB 4 https://m.edsoo.ru/lGHV2L6NJ8
3.2 Baxkneinme MeTaIbl M UX COCIMHECHUS 16 1 2 https://m.edsoo.ru/EFKQW9HZI
Wroro no pazneny 20
Pa3nes 4. XuMus 1 OKpy:Kawmas cpeaa
4.1 | BemectBa i MaTepHANBI B XKH3HU YEIOBEKA 3 https://m.edsoo.ru/TENBWEF7Y
Wroro mo pazneny 3
PesepBHOE Bpems 3 https://m.edsoo.ru/FY5RY75R9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX
https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9

ITHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Ne Tema ypoka KoJsnyecTBo 4acoB Hara Jdomamnee JJIeKTPOHHbBbIE HH(pPOBbLIE
n/n Bcero | Konrpoubnbie | IlpakTuyeckue | M3y4eHHs 3ajaHue o0pa3oBaTe/bHbIC
padoThI padoThI pecypcbl
1 [Ipenmer xumuu. Ponbs xumuu B 1 1.09.2026 https://m.edsoo.ru/L62DS2CZR
JKU3HM 4eoBeka. Tena u §1
BEIIECTBA
2 [TonsTne 0 MeTOAaX MO3HAHUS B 1 4.09.2026 §2 https://m.eds00.ru/9ZJAEW050
XUMUHU
3 ITpaktuyeckas padora Ne 1 1 8.09.2026 https://m.edsoo.ru/L 5SEW4353D
«IIpaBumna pa®oTsI B
nabopaTopuu U IPUEMBI §3
oOpareHus ¢ J1abopaTopHbIM
000pyIOBAaHUEM
4 HucTele BelIECTBA U CMECH. 1 11.09.2026 § 4 https://m.edso0.ru/6TME21FW8
Cnoco0bl pa3zeneHus cmeceit
5 [TpaxTrueckas pabora Ne 2 1 15.09.2026 https://m.eds00.ru/K3LS5MCRY
«Pa3nenenue cmeceii (Ha §5
IIPUMEPE OUUCTKHU MOBAPEHHOU
COJIN)»
6 ATOMBI U MOJIEKYJIbI 1 18.09.2026 §6 https://m.edsoo.ru/BLS04WTB8
7 XUMHUYECKUE DIIEMEHThL. 3HAKU 1 22.09.2026 https://m.edsoo.ru/AH3D4ADNAX
(CUMBOJIBI) XUMHYECKUX §6
3JIEMEHTOB
8 IIpocTeie U CIIOKHBIE BEIIECTBA 1 25.09.2026 §7 https:/m.eds00.ru/DXJBSTJ95
9 ATOMHO-MOJIEKYIIIDHOE yUEHHE 1 29.09.2026 §8 https://m.eds00.ru/IMOBJ3QZ5
10 3aKOH IOCTOSHCTBA COCTaBa 1 2.10.2026 https://m.edso0.ru/IMC496FX6
BellecTB. XUMuueckas Gopmyia. § 8
BaneHTHOCTH aTOMOB
XMMUYECKHX JIEMEHTOB
11 OtHOocuTeIbHAS aTOMHAs Macca. 1 6.10.2026 https://m.edso0.ru/PIZPCIMDX
OTHOCUTENbHAS MOJIEKYISIPHAS §9
Mmacca
12 MaccoBas 10151 XUMHYECKOTO 1 9.10.2026 § 10 https://m.eds00.ru/GHV58QMVE

9JICMCHTA B COCIUMHCHHUHN



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE

13

KonuuecTBo BemecTBa. Mosb.
MomsipHast macca

13.10.2026

§ 11

https://m.edso0.ru/368UNL5Y?2

14

du3nyeckue U XUMHUYECKIE
SIBIICHHS. XUMUYECKast pCaKknus

16.10.2026

§ 12

https://m.edsoo.ru/YZM8S6ATH

15

[Ipu3Haku u ycaoBuUs NPOTEKaHUSA
XUMUYECKUX PEAKLUN

20.10.2026

§13

https://m.edsoo.ru/N6DVNJKQ5

16

3aKOH COXpaHEHUsI MacChl
BellecTB. XUMHUECKUE
YPaBHEHHUS

23.10.2026

§13

https://m.edsoo.ru/M8DS4IHVM

17

Brrancnenus KoJaudecTBa, MacChl
BEIIECTBA 110 YPAaBHEHUSIM
XUMHUYECKUX PEaKui

6.11.2026

§ 14

https://m.edsoo.ru/LUY9U3EQE

18

Krnaccudukamnms XuMrIaecKux
peaximii (CoeTMHEHHUS,
pas3IoKeHus, 3aMELICHHUS,
oOMeHa)

10.11.2026

§15

https://m.edsoo.ru/L4807LAGB

19

M. B. JIOMOHOCOB — y4€HBIii-
sHukIonenuct. O000IeHNe 1
CHUCTEMATU3aLU 3HAHUN

13.11.2026

§ 16

https://m.edsoo.ru/PIWARH3AB

20

Konrponsnas padora Nel mo
TeMe «BelecTBa 1 XUMHUYECKHE
peakuum»

17.11.2026

§17

https://m.edsoo.ru/ON62SNERU

21

Bo3nyx — cmecsk razos. Cocras
Bo3ayXxa. Kuciopom — snemMeHT u
npocTtoe BemecTBo. O30H

20.11.2026

§18

https://m.edsoo.ru/XONONRN1P

22

duznueckre 1 XUMHUECKHE
CBOMCTBa KHCJIOPO/ia (peaKIuu
okuciieHus, ropenue). [lonstue
00 okcumax

24.11.2026

§19

https://m.edsoo.ru/FBS1JRKMB

23

CriocoOsI MoTy4eHus: KUCI0pO1a
B 1a0OpaTOpHUH U
IIPOMBILUIEHHOCTH. [IpuMeHenue
KHCJIOPO/Ia

27.11.2026

§ 20

https://m.edsoo.ru/\VJWB6A2RD

24

TemnnoBoii 3ppexT xumudeckon
pcaknuuu, NOHATUC O
TEPMOXUMHUYECKOM YpaBHEHHH,
9K30- M SHAOTEPMHUECKHIX
peaKIusIx

1.12.2026

§20

https://m.edsoo.ru/PNMKJZHKX



https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX

25

TomnmBo (He(Th, yroib U METaH).
3arps3HeHue BO3/lyXa, CIIOCOOBI
€r0 IPeJOTBPALICHHUS

4.12.2026

§ 21

https://m.edsoo.ru/USNY5UUW2

26

IIpakTueckas padora Ne 3 o
teme «llonmydenue u cobupanue
KHCIIOpO/1a, U3YUEHUE €TO
CBOMCTB»

8.12.2026

§ 22

https://m.edsoo.ru/5516UHX3R

27

Bonopon — snemeHT u npocToe
BenrecTBo. Haxoxnenue B
pUpoJIe

11.12.2026

§ 23

https://m.edsoo.ru/WD392ACWB

28

duznueckue 1 XUMUYECKHE
cBoiicTBa Bojopoaa. [Ipumenenne
BOJIOpOJA

15.12.2026

§ 24

https://m.edso00.ru/0SZ28459R

29

TloHsiTHE O KHCIOTaX U COJIAX

18.12.2026

§ 25

https://m.edsoo.ru/TMWNIVC43

30

Crnoco0sl mosTy4eHus: BOZOpO/ia B
nabopaTopuu

22.12.2026

§ 26

https://m.eds00.ru/C9TO9UCIP

31

IIpakTrueckas padora Ne 4 o
teme «llonmydenue u cobupanue
BOJI0PO/Ia, U3yUEHHE €T0
CBOWCTB»

25.12.2026

§ 27

https://m.edso00.ru/SSSWAX33K

32

MossipHblit 00bEM ra30B. 3aKOH
ABorajipo

29.12.2026

§ 28

https://m.edso0.ru/M3KSO10DQ

33

Brruncaenus o0néma,
KOJINYECTBA BEILIECTBA ra3a 110 ero
M3BECTHOMY KOJIMYECTBY
BEIIECTBA MU 00BEMY

12.01.2027

§ 29

https://m.edsoo0.ru/MXGOY304
M

34

Brruucienusa o0bEMOB ra3os IO
YPaBHEHHUIO PEaKIIMU Ha OCHOBE
3aK0HA 00OBEMHBIX OTHOIIIECHUI
ra3oB

15.01.2027

§ 30

https://m.edso00.ru/9TQ8AXABY

35

duznueckue 1 XUMHUUECKHE
CBOICTBA BOJBI

19.01.2027

§ 31

https://m.edsoo.ru/7AOGFZK4R

36

CocraB ocHoBanuii. [Toustue 00
WHANKATOpax

22.01.2027

§ 32

https://m.edsoo.ru/IXB2W61VL

37

Bopa xak pactBopurens.
HacplieHHbIe 1 HEHACHIIICHHBIE
pactBopbl. MaccoBas 1oJist
BEILIECTBA B pacTBOpE

26.01.2027

§ 33

https://m.edsoo.ru/MKHXPOFH4



https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R
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https://m.edsoo.ru/0SZ28459R
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38

[Ipaktuyeckas padora Ne 5 o
teMe «I[Ipurorosnenue pacTBopoB
C OIpeAENIEHHON MacCOBOM 10JIEH
pPacTBOPEHHOTO BEIIECTBAY

29.01.2027

§ 34

https://m.edsoo.ru/WXUKPAUO
A

39

Kontponbnas padota Ne2 o
teme «Kucnopoa. Bonopon.
Bonxa»

2.02.2027

§ 35

https://m.edsoo.ru/JM7935DRY

40

OKcHIBI: COCTAB,
KJaccuuKalys, HOMEHKIJIaTypa

5.02.2027

§ 36

https://m.edsoo.ru/5TFSJINAY

41

[Tonmyuenue u XuMu4ecKue
CBOMCTBA KMCIIOTHBIX, OCHOBHBIX
1 aM(pOTEPHBIX OKCHJIOB

9.02.2027

§ 37

https://m.eds00.ru/8JAZ9YWS2

42

OcHOBaHMSI: COCTaB,
KiaccuuKaIuys, HOMCHKIIATypa

12.02.2027

§ 38

https://m.edso0.ru/5U397HU5C

43

[losyyenue u xumMudeckue
CBOICTBa OCHOBAHUI

16.02.2027

§ 39

https://m.edsoo.ru/GD9A28ROE

44

Kucnotsr: cocras,
KjaccuuKalys, HOMEHKIIaTypa

26.02.2027

§ 40

https://m.edso0.ru/Q6U4WEBK?7

45

[loyyenue n xumMuaeckue
CBOMCTBA KUCJIOT

2.03.2027

§ 41

https://m.edso0.ru/Z2GCRN45W

46

Conu (cpennue): HOMEHKIATypa,
CHOCOOBI TOJTYYEeHUS,
XUMHYECKHUE CBOMCTBA

5.03.2027

§ 42

https://m.edso0.ru/JSNUIM9TJ

47

IIpakTueckas padora Ne 6.
Pemenne skcniepuMeHTATBHBIX
3aja4 1o TeMe «OCHOBHBIE
KJIaCChl HEOPTAaHUYECKHUX
COCIUHCHMIDY

9.03.2027

§ 43

https://m.edsoo0.ru/58D13JF7V

48

FCHGTI/I‘IGCKaH CBA3b MG)KZ[y
KJIacCaMHU HEOPraHUYECKUX
COCIUHEHNN

12.03.2027

§ 44

https://m.edsoo.ru/YDS6ZRE31

49

O0001IeHNEe U CUCTEMATU3ALII
3HaHUHI

16.03.2027

§ 45

https://m.edso0.ru/STBUOEEYN

50

Konrtponsnas padora Ne3 mo
TeMe "OCHOBHBIE KJIACChI
HEOPraHMYeCKUX COeAMHEHUN"

19.03.2027

§ 46

https://m.edsoo.ru/AFA7IDULD

51

IlepBbie ONBITKH
KJIacCU(PUKALMU XUMHYECKUX

23.03.2027

§ 47

https://m.edsoo.ru/CO0V3CC214
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anemeHToB. [IoHATHe 0 rpynmnax
CXOIHBIX 3JIEMEHTOB

52

[Tepuoauueckuii 3aKOH U
Ilepunonnueckas cucrema
XHMHYECKUX djemMenToB Jl. M.
Meneneena

26.03.2027

§ 48

https://m.edsoo.ru/X9F1NR3U8

53

[lepuonpl, rpynmsl, DOATPYIIIBI

6.04.2027

§ 49

https://m.edsoo.ru/NQMWWJIRX
N

54

Crpoenue atomoB. CoctaB
aTOMHBIX s1ep. M30Tombl

9.04.2027

§ 50

_https://m.edsoo.rullMUDOMRSH

55

CrpoeHue 371eKTPOHHBIX
000JI04EK aTOMOB 3JIEMEHTOB
[Tepuonnueckoit cucremsr /. U.
Menneneena

13.04.2027

§ 51

https://m.eds00.ru/T95YNV8B2

56

XapakTepucTUKa XUMUYECKOTO
3JIEMEHTA 110 €ro MOJI0KEHUIO B
Ilepunonnueckon cucreme /1. .
Menneneena

16.04.2027

§ 52

https://m.edsoo.ru/YIP04OMDX

57

3nauenue [lepuoanueckoro
3aKOHA JIJI Pa3BUTHS HAYKU U
npaktuku. /. 1. Mennenees —
Y4EHBIN, NEJAror U rpaXJaHuH

20.04.2027

§ 53

https://m.edsoo0.ru/SZD8XEQ0P

58

Peseprubiil ypok. O600611eHIE 1
cucTeMaTH3alys 3HaHUi /
Bcepoccuiickas npoBepodHas
pabota

23.04.2027

§ 54

https://m.edsoo.ru/ZCQTRP0O8Y

59

Konrponsnas padora Ne4 mo
teme «CTpoeHue artoma.
XuMudeckas CBs3b» /
Bcepocculickas npoBepoyHas
pabora

27.04.2027

§ 55

https://m.edsoo.ru/FTIZF99WF

60

DNEeKTPOOTPULIATETLHOCTh
aTOMOB XMMHUYECKHX JICMCHTOB

30.04.2027

§ 56

https://m.edsoo.ru/HZA110EDS

61

HonHasa xumuyeckas CBI3b

4.05.2027

§ 57

https://m.edso00.ru/3SY1RJIKVI

62

KoBasientHas nosnsipHas
XMUMHUYECKasl CBA3b

7.05.2027

§ 58

https://m.edsoo.ru/EOL3MT2AE

63

KoBanentHas HCMOJISIpHAA
XHUMHUYECCKasa CBA3b

11.05.2027

§ 59

https://m.edsoo.ru/9YVR3FUXI



https://m.edsoo.ru/X9F1NR3U8
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64 CreneHb OKHCICHUS 1 14.05.2027 § 60 https://m.edso0.ru/RA6CVXM66
65 OKHCIUTENTEHO- 1 18.05.2027 § 61 https://m.edsoo.ru/ZXNCA7DOZ
BOCCTAHOBUTEJIbHBIE PEAKIIUU
66 OxwucauTesn 1 BOCCTAHOBUTEIN 1 21.05.2027 § 62 https://m.edsoo.ru/QPS46Z5PU
67 OO6o01menne 1 cucTeMaTu3aIys 1 25.05.2027 § 56-62
3HaHUH
OBILIEE KOJIMYECTBO YACOB I10 67

ITPOTPAMME
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9 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo yacoB

Bcero

KoHnTposbHbIe
padoThI

IIpakTHyeckue
padoThI

Jara
HU3yUYeHUs!

Jlomaninee
3aJjaHue

DJIeKTPOHHBbIE HH(pPOBHIE
o0pa3oBaTe/bHbIE

pecypcebl

1

[lepnonnueckuil 3aK0H.
[lepnonnueckas cucrema
XUMHUYECKHX djiemeHnToB JI. M.
MeHnneneera

1.09.2026

§1

https://m.edsoo.ru/ECRKA90AY

3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XUMHUYECKUX
3JIEMEHTOB NIEPBBIX TPEX
MEPHUOJIOB

3.09.2026

§2

https://m.edsoo.ru/GNJPEROFB

Knaccudukamnus u
HOMEHKJIaTypa
HEOPraHMYCCKHUX BEIICCTB

8.09.2026

§3

https://m.edsoo.ru/WTOIWRA2Q

Bunel xuMu4eckou CcBSI3U U
THUIBI KPUCTATUTMYECKUX
pemETOK

10.09.2026

§ 4

https://m.edsoo.ru/UI14Y5CFRV

Konrtponsnas padora Nel mo
teme «IloBTOpeHne n
yriyOJjeHue 3HaHUH OCHOBHBIX
pa3aenoB Kypca 8 Kiaccay

15.09.2026

https://m.edso0.ru/J4X8ZN212

Knaccudukamnms xumMuaeckux
peaKkuil o pa3InyHbIM
MpU3HAKaM

17.09.2026

§5

https://m.edsoo.ru/X8XAE7E2]

[lonsiTue o0 ckopocTn
XUMHYECKON PEaKIUU.
[loHsiTHE O TOMOTE€HHBIX U
TFE€TEPOTCHHBIX PEAKIUAX

22.09.2026

§ 6

https://m.eds00.ru/6VLXCYY7N

ITonsTHE O XUMHYECKOM
paBHOBecuu. DakTopsl,
BIIMSIIOIIHME HA CKOPOCTh
XUMHUYECKON PEAKLUHU U
MOJ0KEHHE XUMHUIECKOTO
paBHOBECHS

24.09.2026

§7

https://m.edsoo.ru/H4FH7NZNM

OKHUCIINTEIBLHO-
BOCCTaHOBUTEJIbHBIC PEAKIIHH

29.09.2026

§8

https://m.eds00.ru/648V11026



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
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https://m.edsoo.ru/648V1IO26

10

Teopust dIEKTPOIIUTUYECKON
nuccounanuu. CUbHBIE U
cy1a0ble SJIEKTPOIUTHI

1.10.2026

§8

https://m.edsoo0.ru/2KCYCLZ16

11

HonHble ypaBHEHHUsI peakui

6.10.2026

§9

https://m.edsoo.ru/VVN2SBIN1R

12

XUMUYeCKre CBOMCTBA KHCIIOT
M OCHOBAHUM B CBETC
npeAcTaBiICHU 00
3JIEKTPOJIUTUYECKON
JIMCCOITAIIAHN

8.10.2026

§ 10

https://m.edsoo.ru/8HH81YVXI

13

XUMHUYecKre CBOMCTBA COJIeH B
CBETE MPECTABICHUNA 00
AICKTPOJIUTHICCKON
JIACCOILHAIAN

13.10.2026

§11

https://m.edso0.ru/ETD5QTS4G

14

[Tonsarue o runponuse cosnei

15.10.2026

§ 12

https://m.edsoo.ru/9JFRAVESW

15

O0600611IEHNE U
cUCTeMaTHU3anusg 3HaHUU

20.10.2026

§ 13

https://m.edsoo.ru/FEEIZRMBG

16

[Tpaktrueckas padota Ne 1.
«Pemenue
HKCIIEPUMEHTAIBHBIX 3a7a4»

22.10.2026

§ 14

https://m.edsoo.ru/7VXTFHJT4

17

Kontponbnas padota Ne2 1o
TeMe «DIEKTPOIUTUYECKAS
auccouuanus. XuMHUecKHe
peakLuu B pacTBOPAX»

5.11.2026

§ 5-14

https://m.edsoo0.ru/9RKLZDNUX

18

OO01as xapaKTepucTHKa
raJIoreHOB. XMMHUYECKHE
CBOICTBA Ha NMPUMEPE XJIOpa

10.11.2026

§15

https://m.edsoo.ru/NNYKYZF12

19

Xnopooaopoa. ComnsiHast
KHCJIO0Ta, XMMUYECKHE
CBOMCTBA, ITOJIy4CHHE,
IIPUMEHEHHE

12.11.2026

§ 16

https://m.edsoo.ru/CWVSHCD2
M

20

[paktuyeckas padora Ne 2 o
teme «llomyyeHnue consHOM
KHCJIOTBI, U3y4eHUE €€
CBOMCTB»

17.11.2026

§17

https://m.edsoo.ru/PVEXIYWEG

21

Bbruncnenus no ypaBHeHUsIM
XUMHUYECKHUX PEAKLUN, ECIIU
OJIUH U3 PEareHToB J1aH B
130bITKE

19.11.2026

§18

https://m.edsoo.ru/4BI15H070F



https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
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https://m.edsoo.ru/9JFRAVE8W
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https://m.edsoo.ru/4BI5H070F

22

OOm1ast XxapaKTepUCTHKA
anemeHToB VIA-rpynmsl

24.11.2026

§19

https://m.edsoo.ru/VMWKERSEP

23

AnnorponHbie MOIUGUKALIUN
cepbl. HaxoxaeHnue cepsl 1 e€
COEIMHEHUI B IPUPOJE.
XHUMHUYECKUE CBOMCTBA CEPBI

26.11.2026

§ 20

https://m.edso0.ru/CX10EU8SPO

24

CepoBomopo1, CTpOCHHE,
¢buznyecKre U XUMUYECKUE
CBOICTBA

1.12.2026

§20

https://m.edso0.ru/ECGX2B40W

25

Oxcunsl cepol. CepHas
KHCIOTa, (PU3HUECKUEe U
XHUMHYCCKHE CBOMCTBA,
MIPUMEHEHUE

3.12.2026

§ 21

https://m.edsoo.ru/ULRFLCHH1

26

XUMHYECKHE PEAKLINH,
JIeXanue B OCHOBE
MIPOMBIIIJICHHOTO CIIoco0a
MOJIy4EHUS] CEPHOM KUCIIOTHI.
XUMHYECKOE 3arpsA3HCHUE
OKpPY’KaIoIleH cpeibl
COCJIMHEHUSIMH CEPBI

8.12.2026

§ 22

https://m.edsoo.ru/H7FT3NON4

27

Briuncienne MaccoBOU 10U
BBIXOJIa MPOJIyKTa peakluu

10.12.2026

§ 23

https://m.edsoo.ru/HSJE186WN

28

OO0mas xapakTepucTuKa
anemMeHToB VA-Tpynmbsl. A30T,
pacnpocTpaHeHue B IPUPOJIE,
¢buznueckre u XUMHYECKUe
CBOICTBA

15.12.2026

§ 24

https://m.edsoo.ru/WAHRMB976

29

AmMHaK, ero ¢puznveckue u
XHUMHUYECKHE CBOMCTBA,
MOJIyYeHUE U PUMEHEHUE

17.12.2026

§ 25

https://m.edsoo.ru/HZAYESF13

30

[IpaxTrueckas padbora Ne 3 o
teme «llonydyenune amMmuaxa,
W3y4YEHUE €ro CBOKWCTBY

22.12.2026

§ 26

https://m.edsoo.ru/JORP641FJ

31

A3oTHas KHUCI0Ta, €€
(buznyecKre U XUMUYECKUE
CBOMCTBA

24.12.2026

§ 27

https://m.edsoo.ru/U2DYEDMYE

32

Hcnonb3oBaHue HUTPATOB U
COJIEM aMMOHMS B KAYECTBE

29.12.2026

§ 28

https://m.edsoo.ru/5SHBKCIQCB



https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
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https://m.edsoo.ru/5HBKCIQCB

MUHEpAIbHBIX yI10OpeHUH.
XUMHYeCKOe 3arpsi3HeHNE
OKpYKarolle cpeasbl
COCIMHEHMSIMH a30Ta

33

docdop. Oxeug pocdopa (V)
u GochopHas KUCIOTA,
(bu3MUECKre U XMMUYECKUE
CBOMCTBA, ITOJIy4EHUE

12.01.2027

§ 29

https://m.eds00.ru/GDQJSO3WP

34

Hcnonws3zoBanue pocdatos B
KaueCcTBE MUHEPATbHBIX
yaoOpeHuit. 3arps3HeHHe
MIPUPOIHOM cpefbl hochaTamu

14.01.2027

§ 30

https://m.edsoo.ru/UAZ3HUG5V

35

VYriepon, paclipocTpaHEHUE B
npupoje, Gu3nvecKue u
XUMHYECKHUE CBOMCTBA

19.01.2027

§ 31

https://m.edsoo.ru/DWOM6SUUL

36

Oxcunpl yriaepoaa, ux
¢bu3MUeCKIe U XUMUYECKHUEe
CBOMCTBA. DKOJIOTUYECKUE
npo0JIeMBbl, CBSI3aHHBIE C
okcuzoMm yriepona (1V)

21.01.2027

§ 32

https://m.edso0.ru/OXQAPGNCF

37

VYrospHas KACIOTa U €€ COJIN

26.01.2027

§ 33

https://m.edsoo.ru/OHQHDG6IPA

38

Ipaktuyeckas padora Ne 4 o
teme "[lonyuyenue
YIJIEKUCIIOTO Trasa.
KauectBenHas peakuus Ha
KapOoHaT-MoH"

28.01.2027

§ 34

https://m.eds00.ru/G2HZXQGC8

39

[TepBoHauanbHBIE OHATHS 00
OpPraHN4Y€CKUX BCIICCTBAX KaK
0 COeIMHEHHUSIX yriepoja

2.02.2027

§ 35

https://m.eds00.ru/30T1Z2109Z

40

Kpemuuii u ero coequHeHus

4.02.2027

§ 36

https://m.edso00.ru/75JXNHO0I8

41

[Ipaktrueckas padora Ne 5.
Perenne skciepuMeHTAIBHBIX
3a7a4 1o TeMe «BaxHenmme
HEMETAJUTBI U UX COCTUHEHUS)

9.02.2027

§ 37

https://m.eds00.ru/O7E8DOD7Z

42

KonTponbhas padora Ne3 no
TeMe «BakHeilnne HeMeTalIbl
U UX COEIUHEHUSD)

11.02.2027

§ 25-38

https://m.edso00.ru/S85J9UGH3



https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/UAZ3HU65V
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https://m.edsoo.ru/0HQHD6IPA
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https://m.edsoo.ru/3OTIZ109Z
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https://m.edsoo.ru/S85J9UGH3

43

OOm1ast XxapaKTepUCTHKA
XAMUYECKHX DJIEMEHTOB —
MeTaioB. Meramindeckas
CBSI3b U METAJNINYECKAS
KpUCTAJUIMYECKas PELIETKA.
du3nyeckue CBOMCTBA
METaJIJIOB

16.02.2027

§ 38,39

https://m.edso0.ru/XK1GYPCO1

44

XUMHYeCKHE CBOMCTBA
METAJIIOB.
DIEKTPOXUMHUUYECCKUN DS
HaIpsDKEHUH METaJIIOB

18.02.2027

§ 40

https://m.edsoo.ru/Z7YRNPAEW

45

OO1u11e cnocoObl MOTyYeHUs
MeTaiioB. CILIaBhL.
Briuucienus no YPaBHCHUSAM
XUMUYECKHUX PEAKIUN, ECITH
OJIMH U3 PEareHTOB COACPIKHUT
pUMeCcH

25.02.2027

§ 41

https://m.eds00.ru/G54GDQI2D

46

[Tonsatue o koppo3uun
METaJJIOB

2.03.2027

§ 42

https://m.edsoo.ru/4AFIGDOWOW

47

[IenouHble METAIIBI

4.03.2027

§ 43

https://m.edso0.ru/X1B4BPUW2

48

OKcubl ¥ THIPOKCUIBI HATPHUS
U KaJud

9.03.2027

§ 44

https://m.edso00.ru/Q4DX0G3U9

49

[I{enouHO3EeMENbHBIC METAIIIBI
— KaJIbIIUNA 1 MarHui

11.03.2027

§ 45

https://m.edsoo.ru/REOCDY 0K6

50

Baxkneiimue coefMHEHUS
KaJIbIIUs

16.03.2027

§ 46

https://m.edsoo.ru/CJR96CMZA

51

O06001IEeHNE U
cUCTeEMaTHU3anusg 3HaHUN

18.03.2027

§ 47

https://m.edso00.ru/O5PXGG1BE

52

JKécTkoCTh BOJBI U CTIOCOOBI
€€ yCTpaHEHHUS

23.03.2027

§ 48

https://m.edsoo.ru/WFMBFTTTP

53

IIpaktuyeckas padora Ne 6 1o
TeMe "JKEcTKOCTh BOBI U
METO/IbI €€ yCTpaHEeHHUs!"

25.03.2027

§ 49

https://m.edsoo.ru/NFIROKB8J

54

AmroMuHUR

1.04.2027

§ 50

https://m.edso00.ru/9ZJ8RD1TV

55

AmdoTtepHbIe CBOICTBa
OKCHJIa U THIPOKCH]IA

6.04.2027

§ 51

https://m.edsoo.ru/NI5KI10J5

56

Kemnezo

8.04.2027

§ 52

https://m.edsoo.ru/F20NJR5SR



https://m.edsoo.ru/XK1GYPCO1
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https://m.edsoo.ru/F20NJR5SR

57

OKCI/I,Z[BI, TUAPOKCUABI U COJTN
xenesa (1) u xxemesa (111)

13.04.2027

§ 53

https://m.edsoo.ru/ARTUBLAMP

58

O060011IEeH e U
cucTeMaTu3alus 3HaHu!

15.04.2027

§ 54

https://m.edsoo0.ru/NAON6HGKZ

59

[IpaxTrueckas padbora Ne 7.
Pemenue skcnepuMeHTAIbHBIX
3a7a4 1o TeMe «BaxHenme
METaJIJIbl ¥ UX COCTUHCHUS

20.04.2027

§ 55

https://m.edso00.ru/ZN7GO0QSMX

60

Brruncnenus no ypaBHeHUsM
XUMHUYECKHUX PEAKIU, €CIIN
OJIMH U3 PEareHTOB J]aH B
M30BITKE WU COJAEPKUT
npuMecHu. Beranciienus
MacCOBOMU JIOJIH BEIXOJa
IIPOJYKTA peakluu

22.04.2027

§ 56

https://m.edsoo.ru/AYD2HESIY

61

O060061EHNE U
CHCTEMATU3ALNS 3HAHUN

27.04.2027

§ 57

https://m.eds00.ru/B8TO9VTKOP

62

Kontponbnas padota Ne4 o
Teme «BakHeimme MeTaibl 1
WX COCIMHECHHSD)

29.04.2027

§ 43-52

https://m.eds00.ru/703C804GN

63

Bemectsa u maTepuainsl B
MOBCEIHEBHOU KU3HU
yeJIoBeKa

4.05.2027

§ 58, 59

https://m.edsoo.ru/OFI132JMTO0

64

XUMHYECKOE 3arpsA3HEHUE
OKpY>KaloIleil cpeasbl

6.05.2027

§ 60

https://m.eds00.ru/9ANGYEYOQI

65

Ponb xumuu B pereHnn
9KOJIOTMYECKUX NPoOIIeM

11.05.2027

§ 61

https://m.edso00.ru/18Q203Y 28

66

PesepBHeIit ypok. O600IICHHE
W CHCTEMaTH3allisl 3HAHHIA

13.05.2027

§ 25-38

https://m.edsoo.ru/DT1BAS5U4

67

PesepBHelit ypok. O6001ICHNE
MU CUCTeMAaTH3aIys 3HaHu!

18.05.2027

§ 43-50

https://m.eds00.ru/P52TJZNXV

68

Peseprubiil ypok. O6001eHne
U CUCTEMAaTHU3allis 3HAaHUI

20.05.2027

§ 51-61

https://m.edso0.ru/TMK36TJZG

OBIIEE KOJIMYECTBO YACOB
110 IIPOTPAMME

68
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBbBI

8 KUIACC
Kon IIpoBepsiemble npeaMeTHbIE pe3yJabTAThl OCBOCHHSI OCHOBHOM 00pa30BaTe/IbHOM NPOrpaMMbl OCHOBHOI'O 00111er0
NpoBepsieMoOro o0pa3oBaHus
pe3yJabTara
1 ITo Teme: «IlepBoHayanbHBIE XUMUYECKUE MTOHSITHSD)
11 pacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX IOHSATHI: aTOM, MOJIEKYyJa, XUMUYECKUN AJIEMEHT, MPOCTOE BELIECTBO, CII0KHOE
BEIIIECTBO, CMECh (OJHOPOJHAS U HEOJHOPOJIHAs), BaJCHTHOCTh, OTHOCUTENbHASI aTOMHAs U MOJEKYJspHAas Macca, KOJIUYEeCTBO
BELIECTBA, MOJIb, MOJIIPHAs. Macca, MaccoBast 10JII XUMHUUECKOI0 JIEMEHTa B COEIMHEHUH, MOJIAPHBIA 00BEM, XUMUYECKas PeaKIys,
KjIaccu(uKanus peakuuil: peakuud COSAMHEHUs, PEaKLUUU Ppa3JOXKEeHUs, pPEaklUH 3aMEIICHUs, peakiuu OOMeHa, 3K30- U
SHIO0TEPMUUYECKHUE PEAKIIUHU, TETIOBOM A(h(HEKT peakinu, pacTBOP, MaCCOBas JI0JIS BEIIECTBA (MPOIEHTHAS KOHIIEHTPAIIHS ) B PACTBOPE
1.2 WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKMX MOHATUH M NPUMEHATh 3TU TOHATHS NPU OINMCAHUU BELIECTB U MX
MIPEBPALLIECHUI
1.3 MCTIOJIF30BAaTh XUMHUECKYIO CHMBOJIUKY IS COCTABJICHHUS ()OPMYIT BEIIECTB M YPABHEHUH XUMHUYECKIX pPEeaKInil
1.4 PacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHUs MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOTaJIpo
1.5 OTIPeNIeIISATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COSIMHEHUSX
1.6 KJ1acCU(UIUPOBATh XUMUYECKUE PeaKIiK (10 YHCIY U COCTABY YYaCTBYIOIIMX B PEAKIIMU BEUIECTB, M0 TETJIOBOMY 3D PexTy)
1.7 BBIUHCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB
1.8 BBIUKCIISITH MACCOBYIO JIOJIF0 XUMUYECKOTO 3JIeMEHTa Mo PopMyse COeAMHEHNUS,
1.9 BBIYHUCIISITh MACCOBYIO JIOJIIO BELIECTBA B PACTBOPE
1.10 INPUMEHATh €CTECTBEHHOHAYYHbIE METO/bl MO3HAHUS — HAONIOJeHHE, U3MEpEHHE, MOJAEIUPOBAHUE, HKCHEPUMEHT (peajbHbIl U
MBICJICHHBIN)
2 ITo Teme: «BakHeiiire npeACTaBUTENIN HEOPTaHNYECKUX BEIIECTB)
2.1 PacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHITHI: OKCUJ, KHCIIOTAa, OCHOBAaHHUE, COJb
2.2 OIpeIeNsITh IPUHAISKHOCTh BEIIECTB K ONpeAeIEHHOMY KJIacCy CoeIMHeHHH o ¢hopmynam
2.3 KJIaccu(UIIMpOBaTh HEOPTaHUYECKUE BEIECTBA
2.4 XapaKTepu30BaTh (ONMUCHIBATh) OOIIME XUMUUECKHUE CBOWCTBA BEIECTB PA3UYHBIX KJIACCOB, MOATBEPKAAs ONMUCAHUE MPUMEpaMU
MOJIEKYJISIPHBIX YPaBHEHUIN COOTBETCTBYIOIIUX XUMHUUECKHUX PEaKIHi
2.5 MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX KayeCTBEHHOI'O COCTaBa, BO3MOXKHOCTH NIPOTEKAHUS XUMHYECKHX
IPEeBpaIleHUI B Pa3JIMYHBIX YCIOBUIX
2.6 CJIeIOBATh TPaBHJIAM TIOJL30BAHUS XHUMHYECKON TOCYI0W M JTaOOpaTOpHBIM O00OpYIOBAaHUEM, a TAKXKE MPaBUIAM OOpAIICHHS C

BEIIECTBAMH B COOTBETCTBHU C MHCTPYKIIUSMU TIO BBIMOJIHEHHIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB IO MOJIYYCHUIO U COOMPAHHIO
ra3000pa3HbIX BENIECTB (BOJIOPOJA M KHUCIOPOJa), MPUTOTOBJICHUIO PACTBOPOB C OMPENEIEHHON MacCOBOW J0JIeH pacTBOPEHHOTO




BEIIECTBA, TUIAHUPOBATh U MPOBOAUTH XUMHUECKHUE IKCIIEPUMEHTHI TI0 PaCllO3HABAHUIO PACTBOPOB IIEIOYEH U KUCIOT C MIOMOIIBIO
WHIUKATOPOB (J1Takmyc, heHoadTaaeuH, METUIOPAHXK U IPYTUe)

2.7 IIPOBOJIUTH PACYETHI IO YPABHEHUIO XUMHUUYECKOUN peakuu

3 Ilo Teme: «llepuoguueckuii 3akoH u I[lepuoanueckas cucrema xumuuyeckux sneMeHToB JI. 1. MenneneeBa. CtpoeHne aTtoMoB.
Xumudeckasi CBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUN))

3.1 PacKpbIBaTh CMBICIT OCHOBHBIX XMMHYECKUX MMOHSATHIH: SIIPO aTOMa, JICKTPOHHBIN CJION aTroma, aToMHasi OpOHTaib, pajnyc aroma,
XUMUYECKas CBSA3b, MOJSPHAs U HEMOJIAPHAs KOBAJICHTHAs CBA3b, JIEKTPOOTPHULATEIBHOCTh, HOHHAS CBA3b, UOH, KATHOH, aHUOH,
CTETICHb OKUCIICHUS

3.2 KJIACCH(UITUPOBATH XUMUUYECKHE DJIEMEHTHI

3.3 OTMCHIBATh U XapaKTepu30BaTh TabIn4YHyI0 hopMy [leproanueckoit CHCTEMbI XUMUYECKUX SJIEMEHTOB: pa3InyaTh MOHITHS «TJ1aBHAs
noarpynmna (Arpynma)» u «nodounas noarpynna (brpymmna)y, «Maasie» u «00NbIINE) MePUOIBI

3.4 packpbiBaTh cMbIcn [lepmoanueckoro 3akona /.M. MenneneeBa: AeMOHCTpUpPOBATh NOHMMAaHUE INEPUOIUYECKONW 3aBUCUMOCTH
CBOMCTB XMMHUYECKHX AJIEMEHTOB OT UX MOJ0keHus B [leproanyeckoii cucreme

3.5 COOTHOCHUTH 0003HAUYEHHUS, KOTOpbIe NMeroTcs B Tabnuie «I[lepuoanueckas cuctema xumuueckux snemeHToB J[.M. MenneneeBay ¢
YUCJIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsn sjpa, oOlee YHCIIO AJIEKTPOHOB U
pacnpeeNieHne UX Mo 3JIEKTPOHHBIM CIO0SM)

3.6 OTIPEJICNIATh CTEIICHh OKUCIICHHSI JIEMEHTOB B OMHAPHBIX COSTMHEHHSIX

3.7 ONpEeIeISATh BUJl XUMUYECKOM CBsA3U (KOBAJICHTHAS! M MIOHHASI) B HEOPTAHMUECKUX COECUHEHUAX

9 KJIACC
Kon IIpoBepsieMble MpeAMeTHBIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOI 00pa30BaTe/ibHOIl MPOrpaMMbl OCHOBHOI'0 001IIero
NPoBepPsIeMOro o0pa3zoBaHusi
pe3yJbTara
1 Ilo Teme: «BeniecTBo 1 XuMHUUYECKasi peaKuus»

11 pPacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TOHSATHI: pacTBOp, SJEKTPOJIMTHI, HEDIEKTPOIUTHI, JIIEKTPOIUTHUECKAS
JUCCOLIMALIMSA, PEaKIUM MOHHOTO OOMEHa, KaTalu3aTop, XMMHUYECKOe paBHOBecHe, OOpaTHUMble U HEoOpaTHMbIE DPEaKIHH,
OKUCITUTEIbHOBOCCTAHOBUTEIIbHBIE PEAKIIUH, OKHUCIUTEIb, BOCCTAHOBHUTENb, OKHCICHHE W BOCCTAHOBIICHHME, aJUIOTPOIUS,
aM(pOTEepHOCTh, XUMHUYECKas CBS3b (KOBAJICHTHAs, MOHHAs, METaJUIMYecKas), KpUCTa/sInyeckass peléTka, CIUIaBbl, CKOPOCTb
XUMHUYECKON peaKuu

1.2 WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKUX MOHATHM M MPUMEHSATHb 3TU MOHATHUS NPH OMHMCAHUM BEUIECTB U HX
MIPEBpAIICHUI

1.3 COCTaBJISITh YPABHEHUS AIIEKTPOJIUTHUYECKON JUCCOLMAIIMN KUCIIOT, LIEIOYEH U COJIeH, MOJIHBIE U COKpalléHHbIE YPaBHEHUS
peaKIii HOHHOTO OOMeHa

14 PacKpbIBaTh CYIIHOCTb OKHUCIIHTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKITUH MOCPEICTBOM COCTABIICHHSI DJIEKTPOHHOTO OajaHca ITHX
peaxkuui

1.5 IIPOBOJIUTH PACYETHI 110 YPABHEHUIO XUMHYECKOM pEeaKuu

2 ITo Temam: «HeMeraiuibl 1 X cCoOeIMHEHUS» U «METaJUIbl U UX COCTUHEHUS




2.1

XapaKTepu30BaTh (OMHUCHIBAThH) OOIINE U CHEIUPUICCKIE XUMHUUECKHE CBOMCTBA MPOCTHIX M CIOXHBIX BEIIECTB, MOATBEPKAAS
OINMCAHUE TPUMEPAMHU MOJICKYJISIPHBIX U MOHHBIX YPABHEHUI COOTBETCTBYIOIIMX XMMUUYECKUX PEaKIMi

2.2 COCTaBIIATh YPaBHEHHUS pEAKLUU, MOATBEPKIAIOIINX CYHIECTBOBAHHE T'€HETHYECKON CBA3M MEXKIY BEUIECTBAMH Pa3IUYHBIX
KJIACCOB

2.3 MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOECHUS, BO3MOKHOCTU MPOTEKAHUSI XUMHYECKUX MPEBpAIICHUN B
Pa3INYHBIX YCIOBHIX

24 CJIeIOBaTh MpaBWJIaM TOJIh30BaHUSI XMMHUECKOHN MOCYA0H U TaOopaTOPHBIM 00OPYIOBAaHUEM, a TAKXKE MPaBUIIaM OOpAIECHUS C
BEIIECTBAMH B COOTBETCTBUHM C WHCTPYKIMSMHU IO BBITOJTHCHHUIO JTA0OPATOPHBIX XHUMHYECKHX OTBITOB IO TMOJYYCHHUIO H
coOupaHuio ra3000pa3HbBIX BENIeCTB (AMMHAKa U YTIIEKUCIIOTO rasa)

2.5 MIPOBOJIUTH PEAKIMH, MOATBEPKIAIOIINE KaUeCTBEHHBIM COCTAB PA3JIMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHU/I-,
Opomun, wonun, kapOoHat, docdat, cHIMKAT, Cyinbhar, TUAPOKCUINOHBI, KATHOHBI aMMOHHMSI, MOHBI W3YYCHHBIX METAJIJIOB,
MPUCYTCTBYIONINE B BOJHBIX pACTBOPAX HEOPraHUUECKUX BEIIECTB

3 Ilo Teme: «XHUMHS U OKpYXkKarolas cpeaay
3.1 pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYeckux noHsAThil: [1JIK BemecTa; Koppo3usi METaJIOB
3.2 MIPUMEHSATH OCHOBHBIE OTIEPAI[MN MBICIIUTEIIBHON JIEITEIbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHHUE, 0000IIEHNE, CHCTEMATU3AITHIO,

BBISIBJICHHE NIPUYMHHO-CIIECTBEHHBIX CBS3€M — NIl M3YYEHUS CBOMCTB BEIIECTB U XMMUYECKUX PEaKLUi; €CTECTBEHHOHAYUYHBIE
METO/Ibl TIO3HAHUS — HA0JII0/IEHNE, U3MEPEHNE, MOJICIIMPOBAHHE, SKCIEPUMEHT (peabHbII U MBICJIEHHBIN)




8 KUIACC

MNPOBEPAEMBIE 3JIEMEHTBI COAEP)KAHUSA

Kon

IIpoBepsieMblii 3J1eMEHT COeP:KaHUS

1

HCpBOHaHaHBHHC XUMHUYCCKUC ITOHATHA

1.1

HpCI[MeT XUMHH. POJIb XUMUM B )KU3HH Y€I0BeKa. XHUMUS B CUCTEME HayK. Tena u BemectBa. ®U3NUYeCKUe CBOMCTBA BEILIECTB. ArperaTHoe
COCTOSIHHEC BCIIICCTB

1.2

ITonsiTe 0 MeTOAAX MO3HAHUS B XUMUHM. UHCTBIE BEIeCTBA U CMECH. CriocoObl pasaciICHUs cMmecent

1.3

ATOMBI 1 MOJIEKYJIBI. XUMUYECKHUE 1eMEHThI. CHMBOJIBI XUMUYECKUX 3JIEMEHTOB. IIpocThie U c10XkHbIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE
Y4EeHHUE

1.4

Xumnyeckas opmyna. BaneHTHOCTP aTOMOB XMMHUYECKUX 3JI€MEHTOB. 3aKOH MOCTOSIHCTBA cocTaBa BeulecTB. OTHOCUTENIbHAS aTOMHAs
Macca. OTHOCUTENIbHAsL MOJIEKYJIIpHasl Macca. MaccoBasi 10J1s1 XMMUYECKOI0 AJIEMEHTA B COEJUHEHUH

1.5

Konnuectso Bemectsa. Monbs. MonspHas macca. B3auMocBsI3b KOJIMUECTBA, MAaCChl M YHCIIA CTPYKTYPHBIX €UHMI] BelllecTBa. Pacuérel no
(dbopMynaM XMMHUYECKHX COCIMHEHUH

1.6

dusnyeckne 1 XUMHYECKHE SIBICHHUSA. XUMHUUECKas peaklus U e€ mpu3HaKy. 3aKOH COXPaHEHUs] MacChl BEIIECTB. XMMUYECKUE YPAaBHEHHS.
Knaccudukanus XuMUYeCKUX peakiuii (CoeTMHEHHsI, Pa3JIOKEHHs, 3aMeIIeHus, 0OOMeHa)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOW IOCYJOH, ¢ TpaBHJIaMu pabOThl B 1a00OpaTopuu U MpHEMaMH OOpaIeHUs C
1a00paTOPHBIM O0OPYAOBAaHMEM, H3Y4YE€HHE M OIHUCaHHE (PU3MYECKUX CBOMCTB 00pa3lOB HEOPraHWYECKUX BEIECTB, HAOIIOIEHHE
¢du3nveckux (TUIaBICHUE BOCKA, TasTHUE JIbJIA, PACTHPAHHUE caxapa B CTYIKe, KHTICHUE W KOHACHCAIUS BOJIbI) I XUMHUECKUX (TOPEHHE CBEYH,
IIPOKAJIMBaHUE MEJHOM NPOBOJOKH, B3aUMOJICHCTBHE MeJa C KUCIOTOH) sBI€HWH, HAOMIOJCHUE U OMNMCAaHUE MPU3HAKOB NMPOTEKAHUS
XUMHUYECKHUX PEAKIUil (pa3ioxkeHne caxapa, B3auMOJEHCTBIE CEPHON KUCIOTHI C XJIOPUAOM Oapus, pasioxenue ruapokcuaa meau(ll) npu
HarpeBaHMHM, B3aMMOJEHCTBHE jkeine3a ¢ pacTBopoM comu menu(ll), n3ydyenue cnocoOoB paszzieneHus cMeceil (¢ MOMOIIbI0 MarHuTa,
¢bwIbTpOBaHME, BHITAPUBAHKE, AUCTWILUIAIMS, XpoMmatorpadus), MPOBEJACHHWE OYHCTKH IOBAapEHHOW COJM, HAOIIONEHHWE M ONHCAHUE
Pe3ysIbTaTOB MIPOBEACHHUS OMbITA, MJUTIOCTPHPYIOLIETO 3aKOH COXPAaHEHHs MacChl, CO3AaHNUE MOAieIel MOJIeKy I (I1apOCTEPHKHEBBIX)

BakHelime mpeacTaBUTe M HEOPraHUYECKUX BELIECTB

2.1

Bo3ayx — cmech ra3zoB. CoctaB Bo3ayxa. Kucimopon — aneMeHT u mpocToe BemiecTBo. Haxoxenue Kucioposaa B npupoae, pusnueckue u
XUMH4eckre cBoiictBa (peakuuu ropenus). Oxcuabl. [Ipumenenue kuciaopopa. CrnocoObl NOIy4EHHUs KUCIOpoAa B J1abopaTopuu U
npomsliieHHOCTH. KpyroBopot kuciopona B npupoje. O30H — ajtoTponHas MoAUGUKAIHs KHCIOpPOoIa

2.2

TennoBoit A3 eKT XUMHUECKOW peaklud, TS PMOXUMHUECKUE YPaBHEHHS, K30~ U SHAOTEPMHUUECKUE peakiu. TOIINBO: yrojib U METaH.
3arpsi3HeHUE BO3/lyXa, YCUJIEHUE MMapHUKOBOTO 3¢ dekTa, pazpylieHue 030HOBOTO CIIO0s

2.3

BOI[OpO)I — JJICMCHT U IIPOCTOC BCHICCTBO. Haxoxnenue BOJAOpPOaa B IIpUPOAL, (l)I/I3I/I‘IeCKI/IC N XUMHYCCKHE CBOﬁCTBa, MMPUMCHCHHUC, CITOCOOBI
MOJTYYCHUS. Kucnots! u comn

24

Mousipabiii 00bEM ra3oB. Pacu€Tel Mo XUMHUYECKUM YpaBHEHUSIM

2.5

dusunyeckue cBoiicTBa BoAbl. Boga kak pactBoputenb. PacTBopbl. HachlllieHHbIE M HEHACKIIIEHHBIE PACTBOPBI. PACTBOPUMOCTD BEIIECTB B
Bojie. MaccoBas 107151 BeIlleCTBa B pacTBOpe. XMMUYECKHE CBOMCTBA BOJIbl. OcHOBaHUS. Poib pacTBOPOB B MPUPOJIE U B KU3HHU YEJIOBEKA.
KpyroBopot Bozbl B ipupo/ie. 3arps3HeHre npupoaHbIx BoJ. OXpaHa v OYUCTKA IPUPOTHBIX BOJ

2.6

Knaccudukanus nHeoprannueckux coenuHenuit. Oxkcunpl. Knaccudukanus oxcuaoB: cosieoOpasyromye (OCHOBHBIE, KHCIIOTHBIE,
amdoTepHbIe) 1 Heconeobpazyrone. Homenkinarypa okcuoB. @u3nyeckue U XMMUYECKHE CBOWCTBA OKCUAOB. [lomydenne okcumoB




2.7

OcnoBanwust. Knaccudukanus ocHOBaHMMN: MIETOYM U HEPACTBOPHMbIe ocHOBaHUs. HoMeHknatypa ocHoBaHuil. du3ndeckre 1 XUMUYECKHe
cBolicTBa OCHOBaHMH. [losryyeHue ocHOBaHUIA

2.8

Kucnorel. Knaccudukanus kucior. Homenknarypa kuciot. usndeckue 1 XMMHYECKUE CBOMCTBA KUCIIOT. P aktuBHOCTH MeTasuoB H.H.
bekeroBa. [losryuenue kucior

2.9

Comu. Homenkarypa cosneit. @uznueckue 1 XuMuIeckue cBoiicTa cosied. [lonmydyenue coneit

2.10

I'enermueckas cBSI3b MCXKAY KilaCCaMM HCOPTaHUYCCKUX COCILI/IHCHI/Iﬁ

2.11

XUMUYECKUI IKCIEPUMEHT: KaYeCTBEHHOE OIpe/ieJIeHHe COACpkKaHMsI KUCIOpoJa B BO3AyXe, MOIyYeHHe, cOOMpaHue, paclio3HaBaHUE U
M3yYeHHE CBOWCTB KHCIOPOa, HAOIIOACHNE B3aMMOICUCTBHSI BELIECTB C KUCIOPOAOM U YCIOBHS BOZHUKHOBEHHUS M MTPEKPAIICHUS TOPEHHS
(mo>kapa), o3HaKOMJIEHHE ¢ 00pa3IaMu OKCHUJIOB W OMHCAHUE WX CBOMCTB, MOJIydeHHUE, COOMpaHue, paclio3HaBaHHE M M3YUYCHHE CBOMCTB
Bojioposa (TopeHue), B3aumojelicTBue Bojaopona ¢ okcuaoMm meau(ll) (Bo3MOXXKHO HCHONB30BaHWE BUECOMATEPHANIOB), HAOIOICHUE
0o0pa3loB BEIIECTB KOJIMYECTBOM | MOJb, HCCIEeIOBaHHE OCOOCHHOCTEM pacTBOPEHMsI BELIECTB C Pa3IUYHON PpPacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MacCOBOM 10J1€H pacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOJIbI C METAJIIIAMU (HAaTPUEM H
KaJplueM) (BO3MOXKHO HCIIOIB30BaHUE BUJCOMATEPUANIOB), OMpEECICHUE PACTBOPOB KHCIOT W IEJIOYEH C MOMOUIbI0 HHIWKATOPOB,
HccleIoBaHUE 00pa3lioB HEOPraHMYECKUX BEIIECTB Pa3IMUYHBIX KJIACCOB, HAOIIOJEHUE M3MEHEHHUS] OKPAacKU MHJMKATOPOB B PacTBOpPax
KHCIIOT M WIesiouel, u3ydeHue B3aumozeilcTBus okcuaa Mmeau(ll) ¢ pacTBopom cepHOM KHCIOTHI, KHCIOT C METajulaMu, peakuui
HENTpadu3aluy, I0JIydYeHUE HEpPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOIO METaula JAPYrUM H3 pacTBopa COJIM, pELICHHE
AKCIIEPUMEHTANBHBIX 3aJ1a4 1o TeMe «BaskHel e Kiiacchl HEOpraHUYEeCKUX COCTUHEHMI)

[Tepuonnueckuii 3akoH u I[leprnonnueckas cucrema xumudeckux snemeHToB .M. Menneneea. CTpoeHre aTOMOB. XUMHUYECKAas CBSI3b.
OKHCIIUTENTEHO-BOCCTAHOBUTEIIHHBIC PEAKIIUU

3.1

HepBBIe IOIIBITKH Knaccmbnxaupm XHMHYECKHUX dJIEMEHTOB. [loHsaTHE O Trpynmnax CXOAHBIX 3JICMCHTOB (IIJ;GJ'IO"IHI)IG " HICJIOYHO3€MCIIbHBIC
MCTAJUIbI, I'aJIOT'CHBI, HTHCPTHLIC T 8.3131). 3HGMGHTLI, KOTOPBIC 06pa3y}0T aM(I)OTepHBIC OKCHUBI U THAPOKCUIBI

3.2

[lepuoanueckuii 3akoH. Ilepuonnyeckas cucrema xumuueckux aieMeHToB .M. MenneneeBa. KopoTkonepnonHas U JJIMHHONEPUOAHAS
¢dopmel [lepuoanueckoit cucreMbl xumuueckux siaemeHToB J[.M. Menneneesa. Ileproasl u rpynmnbl. OU3NYECKUN CMBICI TOPSAKOBOTO
HOMEpa, HOMEPOB NIEPUOJIA U TPYIIIBI AIEMEHTA

3.3

Crpoenne aromoB. CoctaB aToMHBIX sifiep. M3oromnbl. DnekTponbl. CTpoeHHE 3JIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XMMHUYECKHX
aneMeHToB [lepuoanueckoit cucremsl J[.M. MenaeneeBa. XapakTepucTUKa XMMHAYECKOTO JIEMEHTA 110 €ro MmoyioskeHuto B [lepruoanyeckoit
cucreme JI.1. Menneneesa

3.4

3aKOHOMEPHOCTH M3MEHEHHUs pajnyca aTOMOB XHMHUYECKUX 3JIEMEHTOB, META/NIMYECKUX M HEMETaJUIMYECKHUX CBOWCTB IO Tpymmam u
nepuogam. 3Hauenue Ilepuoanueckoro 3akona u [lepuoandeckoil CUCTEMbI XUMHUYECKHUX 2JIEMEHTOB JJI Pa3BUTHs HayKH U nmpakTtuku. J[. 1.
MeHeneeB — y4EHBIN U IPaKIaHUH

3.5

Xumnyeckas cBs3b. KoBaneHnTHas (moJisipHasi U HENoJIsipHasi) CBSI3b. DJIEKTPOOTPHULIATEILHOCTh XUMUYECKUX 3J1IeMeHTOB. MloHHast CBsI3b

3.6

Crenenp oxkuciacHud. OKHCINTEIHEHOBOCCTAHOBUTEIBHEIC pC€aKiunu. HpOHCCCI;I OKHCJIICHMS M BoccTaHOBJIeHUSI. OKHCIUTEIN U
BOCCTAaHOBHTCIIN

3.7

XUMHUYECKUI IKCIIEPUMEHT: HU3ydeHHEe 00pa3IoB BEUIECTB METAJJIOB U HEMETAJJIOB, B3aUMOJICHCTBHE THAPOKCHIA IIMHKA C PAaCTBOPAMHU
KHCJIOT U 1LIEJIOUeH, IPOBEIEHUE ONBITOB, UIUTIOCTPUPYIOIIUX IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX peaklil (ropeHue, peakuuu
pa3IoKeHus, COEAMHEHMUS)




9 KJIACC

Kon

HPOBepﬂeMbIﬁ JIEMEHT COACPKAHUSA

1

BemectBo 1 xumnueckas peakuus. [loBropenue

11

[Tepuonnueckuii 3akoH. [lepuoanueckas cucteMa xumudecknx 3neMeHToB .M. Menaeneera. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B
M3MEHEHUN CBOMCTB XMMHYECKHUX JJIEMEHTOB IMEPBBIX TPEX NEPHOJOB, KallMs, KaJIbLUS W HUX COEAMHEHUH B COOTBETCTBUHU C
MOJIO’KEHHEM 3JIeMeHTOB B [lepuoinyeckoil cucteMe u CTPOSHHEM UX aTOMOB

1.2

CrpoeHune BemecTBa: BUABI XMMHMUYECKOM CBA3M. THIIBI KPUCTAJUIMYECKHUX PEHIETOK, 3aBUCHUMOCTb CBOMCTB BELIECTBA OT THIIA
KPUCTANIMIECKON pEemeéTKM ¥ BHJAa XUMHYeCKoW CBsizu. Kiraccupukamuss W HOMEHKIATypa HEOPraHMYECKHMX BEIIECTB
(MexnyHapogHass M TpHUBHAJbHas1). XHMMHUYECKHE CBOWCTBA BEILECTB, OTHOCSIIMXCA K pPa3JIMYHbIM KJIACCAM HEOPraHUYECKHUX
COEIMHEHUH, TEHETUYECKasl CBSA3b HEOPTaHMYECKUX BEIIECTB

1.3

Knaccudukanmss XuMHUECKUX peakuuil Mo pa3IM4YHbIM NpHU3HAKaM (T10 YHCIY M COCTaBy YYacTBYIOIIMX B PEaKIMH BEIIECTB, IO
TEIUIOBOMY 3P QEKTy, M0 U3MEHEHUIO CTETIEHEH OKHCICHHUS XUMUYECKUX 3JIEMEHTOB, IO OOPAaTUMOCTH, 110 YYaCTHIO KaTallu3aTopa).
DK30- ¥ HJIOTEPMUYECKUE PEAKIIUU, TepMOXUMUYECKUE ypaBHEHUs. [IoHITHE 0 CKOPOCTH XUMUYECKOW peaKuu

1.4

[Tonstue 00 oOpaTUMbIX U HEOOPATUMBIX XMMHUYECKHX peakiusX. [IoHATHE O TOMOTE€HHBIX U reTeporeHHbIx peakuusx. [lonsrue o
XUMUYECKOM paBHOBeCHUU. DaKTOPHI, BIUSIOIINE HA CKOPOCTh XUMHUECKOW PEaKIMK U MOJ0KEHNE XUMUYECKOI0 PaBHOBECHUS

1.5

OKHCIIMTEIHHO-BOCCTAHOBHUTCILHbBIC pcakuuu, BHCKTpOHHLIfI 0ajJaHC OKHCIUTEILHO-BOCCTAHOBUTEIBLHOM pcaKknuu. CocraBieHue
ypaBHCHI/Iﬁ OKHCIIUTCIBHO-BOCCTAaHOBUTCIIBHBIX peaKuHﬁ C MCITIOJIb30BAHUEM MCTOJia DJICKTPOHHOI'O bajnaHca

1.6

Teopust 3NEKTPOIUTHUECKON TUCCOLMUALIMU. DIEKTPOIUTHI U HEANEKTPOIUTh. KaTHOHBI, aHHOHBL. MexaHu3M IHCCOLUALMY BEIIECTB
C Pa3TMYHBIMU BUJIAMH XHUMHUYECKOH cBsi3u. CTenenp aucconuanuu. CHIBHBIC U CJIa0ble AJICKTPOJIUTHL Peakiinu HOHHOTO OOMeHa.
VYcnoBusi mpoTekaHWs peakiyii MOHHOTO OOMEHa, IMOJIHbIE W COKpalEHHbIE HOHHBIE ypaBHEHHUs peakiuii. CBOMCTBAa KHUCIOT,
OCHOBAaHHUI M COJIEH B CBETE MPEICTABICHUN 00 JIEKTPOIUTHUECKON nucconuanuu. KadecTBeHHble peakiiyu Ha UOHBL. [loHsATHE O
THIPOIIU3E CONeH

1.7

XUMUYECKUN JKCIIEPUMEHT: O3HAKOMJICHHE C MOJCISMHU KPUCTAIUIMYECKHX PEIIETOK HEOPraHWYECKHUX BEIIECTB — METAJUIOB W
HeMeTa/IoB (TpaduTa U aiMasa), CJI0KHBIX BEIIECTB (XJI0pU/Ia HATPHUS ); UCCIICIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMUYECKON peaKITnu
OT BO3JCHCTBUS Pa3IUYHBIX (PAKTOPOB; MCCIEAOBAHUE IIIEKTPOIPOBOJHOCTHA PACTBOPOB BEILIECTB, MPOIEcca TUCCOLUALIUU KUCIIOT,
IesIoueld M coJiel (BO3MOXHO HCIIOIh30BaHUE BHCOMATEPHAIIOB); IMPOBEICHNE ONBITOB, MILTIOCTPUPYIONINX MPU3HAKH MTPOTCKAHHS
peakuuii MOHHOrOo oOMeHa (0Opa3oBaHHME OCaJKa, BBIACICHUE ra3za, oOpa3oBaHUE BOJbBI); OMBITOB, WILIIOCTPUPYIOIIUX MPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX pPEaKIUil (TOpeHHE, PEAKIUH Pa3IoKEHUs, COSAMHCHHS); PACIIO3HABAaHWE HEOPTaHWICCKUX
BEIIECTB C MOMOIIBI0 KAUYECTBEHHBIX PEaKIMi Ha HOHBI, PEIICHNE YKCIIEPUMEHTAIBHBIX 3a/1a4

HemeTamis! u ux COCAMHCHUA

2.1

OOmiast xapakTepucTHKa rajsoreHoB. OCOOCHHOCTH CTPOCHHUSI aTOMOB, XapaKTEepHbIe cTeneHn okuciaeHus. CTpoeHne U Qpu3nyecKue
CBOMCTBA MPOCTHIX BEIIECTB — rajJoreHoB. XMMUYECKUE CBOMCTBA HA MPUMeEpe XJIopa (B3aUMOJEHCTBHE C METaJUIaMU, HEMETaJlIIaMH,
miesoyamu). XamopoBogopoa. ConsiHast KUCI0Ta, XUMHUECKUE CBOMCTBA, MOTyYeHHUE, MpuMeHeHue. JleiicTBre Xopa 1 XJI0poBOI0pOIa
Ha OpPraHM3M uesioBeka. BaykHelme XJI0puIpl U UX HAX0XKACHHUE B IPUPOJIE

2.2

OOmias xapakTepuctuka 31eMeHToB VIA-Tpynmnsl. OCOOEHHOCTH CTPOEHUs] aTOMOB, XapaKTEePHbIE CTENeHH OKUcaeHuss. CTpoeHue U
¢u3nyeckre CBOICTBA MPOCTHIX BEUIECTB — KHUCIOPOJa U CEepbl. AJUIOTPONHBIE MOAU(PHUKAIMU KUCIOPOJa U cepbl. XUMHUECKHE
cBoiicTBa cepbl. CepoBOAOPOA, CTpOeHHE, (PU3HMUECKue U XMMUYecKkre cBoicTBa. OKCHIBI Cepbl KaK MPEICTABUTENN KHUCIOTHBIX




okcuaoB. CepHast KUCIIOTa, (U3NUECKHE U XMMHUYECKHE CBOMCTBA (0OIIMe KakK MpEeACTaBUTEINs Kiacca KHCIOT U cnenuduyeckue).
XUMHUYECKUE PEAKIMH, JeKallue B OCHOBE MPOMBIIUIEHHOr0 crioco0a nojsydyeHus cepHoi kuciotel. IIpumenenue. Conu cepHoit
KHCJIOTHI, KaUeCTBEHHAsl peakuus Ha cyiabdaT-uoH. Haxoxxaenue cepsl U €€ COCITUHEHUH B NMpHpoJe. XUMHUUECKOE 3arps3HEHUE
OKpY’Kalollel cpefibl COeAMHEHUSIMU Cepbl (KUCIOTHBIE JOXK/IHU, 3arPsI3HEHUE BO3/1yXa M BOJOEMOB), CIIOCOOBI €r0 NPeA0TBPAIIEHUS

2.3

OOmas xapaktepucTuka 31eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS ATOMOB, XapaKTCPHBIC CTEICHU OKHCICHHUS. A3OT,
pacnpocTpaHeHue B mpupoje, GU3NYecKue U XUMUYECKUe CBOicTBa. KpyroBopor a3ora B mpupoje. AMMUAK, ero (GU3nuecKue u
XMMHUYECKHE CBOWCTBA, MoiydeHHe U mnpumeHeHue. Coiau aMMOHHMS, MX (PU3UYECKHE U XHUMHUYECKHE CBOWMCTBA, NMPUMEHEHHE.
KauecTBeHHas peakuus Ha MOHBI aMMOHHs. A30THas KHUCJIOTa, €€ MOMydeHHe, PU3NICCKUE U XUMUYCCKUE CBOMCTBa (OOIIHME Kak
MPEJICTaBUTENS KJlacca KHUCIOT M crnermduueckue). Vcmoib30BaHHEe HUTPATOB M COJIEH aMMOHHUS B KadyeCTBE MHUHEPaIbHBIX
ynoOpeHnii. XUMHYECKOE 3arpsi3HEHNE OKPYKAIOIIEH cpeibl COSTMHEHUSIMU a30Ta (KUCIOTHBIC JIOXK/IH, 3arPSI3HCHHUE BO3/yXa, TOYBHI
1 BOJOEMOB)

24

docdop, amnorponHsie MoauduKanuu hocdopa, puznueckue u xummuueckue cporictBa. Okcun dhocdopa(V) u dhocdopHas kuciora,
(bu3nYecKre 1 XMMUYECKHE CBOMCTBA, osrydeHue. Mcnonb3oBanue ¢hochaTtoB B KaueCTBE MUHEPAIBHBIX YI00OpEHUN

2.5

O6mras xapakrepuctuka 31emMeHTOB |V A-rpynmbl. OCOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTEpPHBbIC CTENEHHW OKUCICHHS. YTIEpPO,
AJJIOTPONHbIE MOJU(HUKAIMK, PAcIpOCTpaHEHHE B MpuUpoje, (U3MUECKUe M XHUMHUYECKHe CBOWCTBa. Axacopbuus. Kpyrosopor
yriepona B npupoje. OKCuapl yriepoaa, ux (GU3ndeckre U XUMHYCCKHE CBOWCTBA, JCHCTBUE HA JKUBBIC OPTaHU3MBI, TIOy4eHUE U
IpUMEHEHHEe. DKOJIOTHYECKHUe MpoOiIeMsbl, CBsi3aHHbIE ¢ OokcuiaoMm yriepona(lV); rumoresa rino6aabHOTO MOTEIICHUS KIMMATa;
MApHUKOBBIA APQPEeKT. YroiapHass KUCIOTa M €€ coyid, UX (PU3MUECKMe M XWMHYECKHE CBOWMCTBA, TMOJYYCHHE W TpPUMEHEHHE.
KayecTtBennasi peakuusi Ha KapOoHaT-WOHBL. Vcmonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIILICHHOCTH U CEIbCKOM
XO3SCTBE

2.6

IlepBoHayasbHbIE MOHATHSA 00 OpPraHUMYECKUX BELIECTBAX KaK O COCOUHEHUSX yrieponaa (MeTaH, 3TaH, 3TWJIEH, alleTUJICH, 3TaHOI,
TIIMIEPUH, YKCyCHas KucioTa). Mx coctaB 1 xummudeckoe crpoeHne. [IoHsTHEe 0 OMOIOTHYeCKH BayKHBIX BEIIECTBAX: JKUPaAX, OenKax,
YIJIEBOJAX — U UX POJIM B JKU3HU 4eJIOBEeKa. MaTepHualbHOE €IMHCTBO OPTaHUYECKUX U HEOPTaHUUECKUX COEUHEHUN

2.7

Kpemuuii, ero ¢usnueckue U XUMHUYECKHE CBOWCTBA, MoiydeHue W mpuMeHeHue. CoeamHeHuss kpeMmHus B mpupojge. OOriue
npeAcTaBiaeHuss 00 oxcuae kpemHusaA(lV) wm kpemHueBoit kuciore. CHIMKAaThl, WX HCIOJB30BAaHUE B OBITY, MEIUIMHE,
MPOMBINUICHHOCTH. BakHEWIne CTpOUTENbHbIE MaTepUalbl: KepamMHhKa, CTEKIO, IEMEHT, OeToH, xene300eToH. I[Ipobiemsl
0€30MacHOTO UCIOJIH30BAHUS CTPOUTEILHBIX MAaTEPHAJIOB B TOBCEAHEBHOM KH3HU

2.8

XUMUYECKHUI SKCIIEPUMEHT: U3y4eHre 00pa3lioB HEOPraHUUECKUX BEIIECTB, CBONCTB COJISTHOM KUCIIOTHI; MPOBEICHNE KaueCTBEHHBIX
peakuuii Ha XJIOPHUI-HOHBI U HAOIIOCHNE MTPU3HAKOB MX MPOTEKAHUS; OIBITHI, OTpa)xaronme (U3ndecKue U XUMHUIECKHE CBOMCTBA
TaJIOTEHOB M UX COETUHEHHH (BO3MOXKHO MCTIOJIB30BAaHUE BIIEOMATEPUAJIOB); 03HAKOMIIEHHE C 00pa3aMy XJIOPHUIOB (TaIOreHUI0B);
O3HAKOMJICHHE C O0Opa3laMu cepbl M €€ COeTUHEHHSMHU (BO3MOXKHO HCIIOJIb30BAaHHE BHJICOMATEPUAIOB); HAONIOJEHUE Tpolecca
oOyrianBaHMs caxapa Mo AelCTBUEM KOHIEHTPUPOBAHHOMN CEPHOI KUCIOTHI; U3y4eHHE XUMUYECKUX CBOMCTB pa30aBIeHHON cepHO
KHCJIOTHI, MPOBEJACHWE KAYEeCTBEHHOM peaknmuu Ha Cynb(aT-MoH W HAONIOJEeHWE TpHU3HAaKa e MPOTEKaHMS; O3HAKOMIIEHHE C
¢buznyecKUMHU CBOMCTBaMHU a30Ta, (hochopa 1 X COeTMHEHUHN (BO3MOXKHO UCTIOJIb30BaHUE BII€OMATEpUaIoB), 00pa3iaMu a30THBIX U
bochopHbIX ynoOpenuii; noaydyeHue, coOnpanue, paclio3HaBaHUE U U3y4eHHE CBOMCTB aMMHAaKa; POBEJICHUE KAYE€CTBEHHBIX PEaKIUi
Ha MOH aMMOHHUA U Qoc]aT-uoH U U3yueHHe MPU3HAKOB UX MPOTEKAHUs, B3aUMOJICHCTBHE KOHIICHTPUPOBAHHOW a30THOM KUCIIOTHI C
MeIbI0 (BO3MOKHO HCIIONIb30BaHHE BHICOMATEPHAIIOB ); H3YYCHUE MOJIENIeH KPUCTAJUTMYECKHX PEIIETOK ainmasa, rpadura, GpymiepeHa;
03HAKOMJICHHUE C MPOIIECCOM aCOPOIIMU paCTBOPEHHBIX BEIIECTB AKTHBHPOBAHHBIM YTIIEM M YCTPONCTBOM MPOTHUBOTa3a; MOJyYeHHeE,




CO6I/IpaHI/Ie, pacrio3HaBaHUC U U3YUCHUC CBOICTB YIJICKHUCIIOTO ra3a; MpOBCACHHUC KaUCCTBCHHBIX peaKuHﬁ Ha Kap6OHaT- U CHJIMKAT-
HOHbI M H3YYCHHE IIPU3HAKOB HUX IIPOTCKAHHA; O3HAKOMIICHHE C HpOﬂYKHHCﬁ CHJIMKaTHOM IIPOMBINITICHHOCTH, PCHICHUC
OKCIICPUMCHTAJIBHBIX 3a/1a4 I10 TCMC «Baxaeme HeMeTaIbl 1 UX COCAUHCHUA»

MeTamisl 1 uX COCIUHCHUA

3.1

OO01as XxapakTepuCcTUKa XUMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU MX NoJioxkeHus B [lepuonnyeckoil cucreMe XUMHIECKUX
anemeHToB [I.11. MenneneeBa u ctpoeHust atoMoB. CTpoeHHE MeTauloB. MeTandeckasl CBA3b U METaJNINYECKasi KpUCTAIIMYECKast
pemérka. DIeKTPOXUMUUECKUH sl HANIPsSDKEHUH METaJIJIOB

3.2

duznyeckre ¥ XUMUIECKHE CBOMCTBA MeTa/uioB. O0IIHe ciocoOBI MOTy4YeHUs: MeTauioB. [ToHsTHE 0 KOPPO3UK METAJIOB, OCHOBHBIC
crocoObI 3alTUTHI UX 0T Koppo3uu. CIuiaBsl (CTab, YyryH, JIOPATIOMUHNAN, OpOH3a) U UX MPUMEHEHHE B OBITY U IPOMBIIUICHHOCTH

3.3

[Ilenounsle MeTaiuibl: noJjioxkeHue B llepuoamyeckoil cucteMe xumuueckux 3iemeHToB .M. MenneneeBa; CTpO€HUE UX aTOMOB;
HaxoxaeHue B npupoje. Ousnueckre U XUMUYECKHE CBOMCTBA (Ha mpuMepe HaTpusd U Kanus). OKCUIBl U TUAPOKCUIBI HATPUS U
Kanus. [I[puMeHeHre meaoYHbIX METAJUIOB U UX COCITMHEHUH

3.4

[[{esrouHO3eMENBHBIE METAUIBI MAarHvuii M KanbLui: nosioxkeHue B llepuogmyeckonn cucreme xumuueckux snemeHtos [[.M.
Menpeneesa; CTpOEHUE UX aTOMOB; HaXO)KJEHUE B Npupoae. Puznyeckne 1 XMMUYECKHAE CBOMCTBA MarHus U Kanbliusd. Baknenmmue
COCJIMHEHUS! KAJIbIUs (OKCHJI, TUAPOKCH], cOJN). JKECTKOCTH BOABI M CIOCOOBI €€ YCTpaHEeHHUs

3.5

Amomunuil: nonoxenue B llepuogudeckoit cucteme xumuyeckux anemeHToB .M. Menneneesa; cTpoeHre aToma; HAaXOXKICHUE B
npupone. Puznveckre U XUMUYECKHE CBOMCTBA aTroMUHNS. AM(OTEpHBIE CBOMCTBA OKCHJIA M TUAPOKCHIA ATFOMUHHUS

3.6

Kenezo: monoxkenue B I[leprogmueckoit cucreme xumuueckux snemeHToB J[.M. MeHnpeneeBa; cCTpoeHHE aTOMa; HaXOXXJIEHHUE B
npupoje. dusndeckne 1 XUMHUIECKUE CBOMCTBA keme3a. Okcuasl, Tuapokcuasl U comu xenesa(ll) u sxenesa(lll), mx cocrtas, cBoiicTBa
U TIOTTy4YCHHE

3.7

XUMHUYECKUH IKCTIEPUMEHT: 03HAKOMIICHHE C 00pa3iaMi METaJJIOB U CTUIABOB, UX (DU3MYECKHUMH CBOMCTBAMHM; U3YUEHHUE PE3YIBTATOB
KOPPO3UH METAUIOB (BO3MOXKHO HCIIOJIb30BaHHUE BUACOMATEPUAJIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJA KaJlbLUSA M HATPUS C
BOJIOM (BO3MOYKHO HCIIOJIb30BAHUE BHUJIEOMATEPUATIOB); MCCIEIOBAHUE CBOMCTB JKECTKOM BOBI, Ipollecca TOPEHHUsS JKele3a B
KHCJIOpoJie (BO3MOXKHO HMCIIOJIb30BAaHUE BHJICOMATEPHAJIOB); MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIUid Ha HMOHBI (MarHus,
KaJbLIMsl, amroMunus, 1uHKa, xkenesa(ll) u sxxeneza(lll), meau(ll); HaGmroneHue u onrcanue MPOLECCOB OKPAIIMBAHUS TUTAMEHU HOHAMU
HATpHsl, Kajdusl M KaubIHUsa (BO3MOXKHO HCIIOJIb30BAaHWUE BHICOMATEPHANIOB); HCCIICIOBaHHE aM(OTEPHBIX CBOWCTB THIPOKCHIA
QTIOMUHUS ¥ TUJPOKCHJIA IIMHKA; PEIICHHE SKCIIEPUMEHTAIBHBIX 3a71a4 0 TeMe «BakHenme MeTauibl U UX COCIMHEHUSD)

XHUMHS ¥ OKpYXkarolas cpeaa

4.1

Hosble mMaTepuansl U TexHOJOrHM. BemectBa m maTepuasnbl B MOBCEIHEBHOM >KM3HHM 4YEJIOBEKAa. XHUMHS U 3I0pOBbe. be3zomacHoe
MCIOJIb30BaHUE BEIIECTB U XUMHUECKHUX peakiuii B ObITy. [lepBasi HOMOIIb MPU XUMUYECKUX 0KOTaX U OTPABICHUSIX

4.2

OCHOBBI 3KOJIOTMYECKOW TpPaMOTHOCTH. XHUMHUYECKOe 3arpssHeHue okpyxawomen cpensl IIJIK. Ponp xumum B penieHun
9KOJIOTHYECKHX MpobieM. [IpupoiHbIe HCTOYHHUKH YTIIEBOIOPOOB (yroJib, MPUPOIHBINA a3, He(Th), MPOIAYKTH UX MEepepabOTKH, UX
POJIb B OBITY U IPOMBIIIUIEHHOCTH

4.3

XVUMHUYECKUHN SKCIEPUMEHT: U3yUyeHUE 00pa3[0B MaTepHalIOB (CTEKIIO, CIUIABbl METAJIJIOB, IOJMMEPHBIE MaTEPUAIIbl)




MMPOBEPSEMBIE HA OT'D 11O XUMHWHU TPEBOBAHMSA K PE3YJIBbTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJIbHOM

ITPOI'PAMMbBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUA

Kon
NpoBepsieMoOro
TpeOOBAHMS

IIpoBepsiemble TPeOOBAHMSA K NMPeIMETHBIM pe3yJibTaTaM 0230BOr0 YPOBHSI OCBOEHHMSI OCHOBHOH 00pa30BaTe/IbHOM
NPOrpaMMbl OCHOBHOI 0 001ero odpasopanusi Ha ocHoBe ®I'OC

1

IIpencrasienue:

11

O II03HABAEMOCTH SIBJICHUN NPUPOJIbI, MOHMMAHHE OOBEKTUBHOM 3HAYMMOCTH OCHOB XHUMHUYECKOM HAyKu Kak o00JacTH
COBPEMEHHOI'0 €CTECTBO3HAHMs, KOMIIOHEHTa OOIIeld KyJIbTYpbl M IPAKTUYECKOW MEsITeIbHOCTH 4YellOBeKa B YCIOBMSX
COBPEMEHHOT'0 00IIeCTBA; MOHUMAHUE MECTa XUMUH CPEIH IPYTUX €CTECTBEHHbIX HAyK

1.2

0 HAYYHBIX MCTOAAaX MO3HAHHWA, B TOM YHUCJIC SKCICPUMCHTAJIBHBIX U TCOPECTUICCKUX METOJaX UCCIICA0BAHUA BEIICCTB U U3YYCHUA
XUMHNYCCKUX peaKHHﬁ; YMCHHC UCIIOJIB30BATh MOJCIIN IJIS 00BACHEHUS CTPOCHUS ATOMOB U MOJICKYJI

1.3

(0] C(bean HpO(l)GCCI/IOHaHLHOf/’I JACATCIIBPHOCTH, CBA3aHHBIX C XHMHCP'I nu COBpeMCHHLIMI/I TCXHOJIOIusiMu, OCHOBaAHHBIMHM Ha
JMOCTIKCHHUSX XUMHUYECCKOW HAyKH, YTO TIIO3BOJUT OOYyYAIONMMCS pPAacCMAaTpUBaTh XUMHUIO Kak cdepy cBoed Oymymieit
npodecCUOHATBHOMN IeATEIILHOCTH U C/I€aTh OCO3HAHHBIN BEIOOP XUMHUH KaK MPO(UIBHOTO MPeaIMETa IpU Iepexo/ie Ha yPOBEHb
cpeaHero oomero 0opa3oBaHms

Bna/:[eHHe CHCTEMOM XMMHYCCKUX 3HAHUM 1 YMCHHE NPUMECHATb CUCTEMY XUMHNYCCKHUX 3HaHPII>'I, KOTOpas BKIIIOYACT:

2.1

BaYKHEHIIINE XUMUUECKHUE TOHATHSA: XUMUYECKHI 3JIEMEHT, aTOM, MOJIEKYJIa, BEIIECTBO, IPOCTOE U CIOKHOE BELIECTBO, OJTHOPOIHAS
U HEOJHOpOJIHAs CMECh, OTHOCUTEIbHBIE aTOMHAas M MOJIEKYJSpHAs Macchl, KOJIMYECTBO BEIECTBA, MOJb, MOJIIpHAs Macca,
MOJISIPHBIN 00BbEM, OKCHI, KHCII0Ta, OCHOBAHHUE, COJIb (CPEIHSS ), XHMUYECKasl PEaKIIHs, pEaKIIUi COSAMHEHUS, PEaKIIMU PA3JI0KEHUs,
peakIuy 3aMeNIeHNs], peakiui 00MeHa, TeTUIOBOM dP(EKT peakinu, SK30- U SHAOTEPMUIECKUE PEaKIMH, PAaCTBOP, MaccoBas OIS
XUMHYECKOI0 3JIEMEHTa B COEJUWHEHUM, MaccoBas JOJS M NPOLEHTHAs KOHLEHTpAalMs BEIIECTBA B pacTBOpE, AIpO aToMma,
DNICKTPOHHBI CIIOW aroMa, aTOMHAas OpOWTallb, pPAJNYC AaroMa, BAJCHTHOCTh, CTENEHb OKUCICHHS, XWMHYECKas CBS3b,
3JIEKTPOOTPHULATENILHOCTD, MOJIAPHAS. U HEMOJIAPHAs KOBAJICHTHAs CBSI3b, HOHHAS CBSA3b, METAJUIMUECKAs! CBSI3b, KPUCTAILIIMUECKAS
pemiéTka (aToMHasi, MOHHAs, METaJUIMYecKas, MOJIEKYJspHasi), WOH, KaTUOH, AaHHOH, OJIEKTPOJIUT U HEIIEKTPOJIUT,
ANEKTPOJIUTHYECKAs TUCCOIMAINSA, PEAKIMU HOHHOTO OOMEHa, OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIC PEAKIUH, OKUCIUTENb U
BOCCTaHOBUTEJIb, OKHCJIEHHE U BOCCTAHOBJIECHUE, 3JIEKTPOJIU3, XUMUUYECKOE paBHOBECHE, 0OpaTUMble U HEOOpaTUMbIE PEaKIIUH,
CKOPOCTh XUMHUYECKOM peakuuu, katanuzarop, [1JIK, koppo3ust MeTanios, crijiaBbl

2.2

OCHOBOIIOJIAralOUIMe 3aKOHbl XMMHUH: 3aKOH COXPaHEHUsl Macchl, nepuoandeckuii 3axod J.M. MenaeneeBa, 3aKOH MOCTOSTHCTBA
COCTaBa, 3aKOH ABOTaapo

2.3

TCOPHUU XUMHUHN. aTOMHO-MOJICKYJIIpHAA TCOPUsA, TCOPHUA BHGKTPOHHTH‘ICCKOI;'I Jucconruanmnumn

BJ'Ia,I[eHI/Ie OCHOBaMH XMMHYECKOM I'PaMOTHOCTH, BKJIIO‘I&IOH.[CIZZ

3.1

YMEHHUE TNPaBUJIBHO MCIOJb30BaTh M3yYCHHbIE BELIECTBA M MaTepuaibl (B TOM 4YMCIE MUHEpajbHble yIO0OpeHHs, METalbl U
CIUIaBbI, MPOAYKTHI NEPEPaOOTKH MPUPOJHBIX HCTOYHUKOB YIJIEBOJOPOIOB (YIS, HPUPOJHOTO raza, HeTH) B OBITY, CEIbCKOM
X03siCTBE, Ha MPOU3BOACTBE M IOHMMAaHHE 3HAYEHUS J>KUPOB, OENKOB, YIJIEBOAOB JJIsl OpraHM3Ma YEJIOBEKa; YMEHHE
IIPOrHO3MPOBATH BIMSHUE BEIIECTB U XMMHUYECKHUX MPOIIECCOB HA OPraHMU3M UY€JIOBEKa U OKPYKAIOIIYI0 IPUPOJIHYIO CPELLy

3.2

YMCHUEC UHTCTPUPOBATH XUMHUYCCKNEC 3HAHUA CO SHAHUAMU JPYTrUX y‘-Ie6HBIX npeaMETOB




3.3

HAJIMYME ONbITa PabOTHI C PA3IMYHBIMU MCTOYHMKAMH MH()OPMALMU MO XUMHUH (HaydyHas W HAay4yHO-TIOMYJSApHAs JUTEPaTypa,
CJIOBapH, CIPAaBOYHUKH, HHTEPHET-PECYPCHI)

3.4 yMEHUE OOBEKTHBHO OLICHMBAaTh MH(OPMAIMIO O BEILECTBAX, MX MPEBPAIICHUSAX U NPAKTUUYECKOM INPUMEHEHUM U YMEHHE
UCTIOJIb30BaTh €€ JJIsl PelIeHUs] y4eOHO-TI03HABATEIbHBIX 33124
4 Brnanenue ocHOBaMM MOHATHHHOTO ammapaTa ¥ CHMBOJIMYECKOTO SI3bIKa XMMHHU Ui COCTaBICHHs (DOpMyNT HEOpPraHUYECKUX
BEIIECTB, YPAaBHEHUH XUMUYECKUX peaklnii; ocHoBamMu xumuueckoid HoMmeHknatypsl (IUPAC u TpuBHanbpHOIf)
5 YMmeHue oObSICHATD CBA3b MOJIOKEHHS 37eMeHTa B [leproanyeckoil cucTeMe ¢ YMCIOBBIMHU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB
XUMHYECKUX DJIEMEHTOB (COCTAaB M 3apsijl sapa, OOIIee YHCIIO DIIEKTPOHOB), paclpe/ie]ICHUEM JJIEKTPOHOB MO YHEPreTHIECKUM
YPOBHSIM aTOMOB IMEPBBIX TPEX MEPHOIOB, KAJIUS M KAJIBIHS
6 [IpencraBnenne o MepUOINYECKON 3aBUCMOCTH CBOMCTB XMMHUECKUX 3JIEMEHTOB (paJMyc aToMma, 3JIEKTPOOTPHUIATEIHHOCTS),
IPOCTHIX U CJIOKHBIX BEILECTB OT IMOJI0XKEHUS 2JIeMeHTOB B [leproanueckoii cucteme (B MallblX IEpUOJAaX U INIaBHBIX MOATPYIIIax)
U 3JICKTPOHHOTO CTPOSHHSI aTOMa
7 YMeHue KinaccuuImpoBaTh:
7.1 XUMUYECKHE DJIEMEHTBI
7.2 HEOpPraHUYECKHE BElIeCTBa
7.3 XUMUYECKHE PEaKITUU
8 YMeHue ornpeiensaTh:
8.1 BAJICHTHOCTh U CTENEHb OKUCJICHUS] XUMUYECKUX IEMEHTOB, 3aps]l HOHA
8.2 BUJI XMMUYECKOHN CBSI3U M TUI KPUCTAJUINYECKON CTPYKTYPhI B COSMHEHUSX
8.3 XapakTep Cpeibl B BOAHBIX PACTBOpAX BEIIECTB (KMCIOT, OCHOBAHHI)
8.4 OKHUCJIUTEIb U BOCCTAHOBUTEID
9 YMeHue xapakTepu3oBaTh (U3NUYECKHE U XUMUYECKHE CBOMCTRA!
9.1 MPOCTBIX BEHIECTB (KUCIOPOJ, 030H, BOJIOPOJ, rpaduT, aiMas, KpeMHHi, a30T, pocdop, cepa, XJop, HATPUl, Kaauii, MarHuu,
KaJIBIIWIA, aJTFOMHHHH, JKEJI€30)
9.2 CJIOKHBIX BEILECTB, B TOM YHCJIE€ UX BOAHBIX PAacTBOPOB (BOJa, aMMHUAK, XJIOPOBOJOPOJI, CEPOBOIOPOJI, OKCUIBI M THAPOKCUIIBI
metaiioB I-11A rpynn, antomunus, meau (1), uunka, xenesa (11 u 1), okcunst yrnepona (11 u 1V), kpemuus (1V), azora u pocdopa
(Il u V), cepst (IV u VI), ceprucras, cepHasi, a30TUCTasi, a30THas, ochOpHasi, yrojabHasi, KpeMHUEBAsE KUCJIOTA M X COJIN)
9.3 IPOTHO3UPOBATh M XapaKTepU30BaTh CBOWCTBA BEIIECTB B 3aBHCUMOCTU OT HUX COCTaBa U CTPOEHUs, NPUMEHEHHE BEIECTB B
3aBHCHMOCTH OT MX CBOMCTB, BO3SMOXXHOCTh MTPOTEKAHHUS XMMUYECKHX MPEBPANICHAN B Pa3IMUHBIX YCIOBUIX
10 YMeHHe COCTaBIISATh MOJIEKYJIIPHbIE U HOHHBIE YPAaBHEHUS peaKLUi, B TOM YHCJIE:
10.1 peaKIyii HOHHOTO OOMEHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKINI
10.3 WITIOCTPUPYIOIUX XMMUYECKHE CBOMCTBA M3YYEHHBIX KJIAcCOB (IPYI) HEOPTaHUYECKHUX BEIECTB
10.4 MOATBEPKJAIOIINX TeHETUUYECKYIO0 B3aUMOCBSI3b MEX]ly HUMU
11 YMeHue BoIYUCIATh (IPOBOJIUTH PACUYETHI):
11.1 OTHOCHTEIIbHYIO MOJIEKYJISIPHYIO i MOJISIPHYIO MAacChl BEIECTB, MAaCCOBYIO JIOJI0 XUMHYECKOTO JIEMEHTA B COCTMHEHUHT
11.2 MAaCCOBYIO JOJIFO BEIIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3on




11.4 110 YPaBHEHUSIM XUMHUYECKUX PEaKIMii 1 HAXOJUTh KOJIMYECTBO BEUIECTBA, 00bEM M MACCy PEareHTOB WM MPOAYKTOB PEaKIHH
12 Brnanenue (3HaHUE OCHOB):
12.1 OCHOBHBIMH METOJaMH HAYYHOTO MO3HAHUS (HAOIIOACHNE, N3MEPEHHE, SKCIICPUMEHT, MOJICITMPOBAHNE ) IPY U3YYCHUH BEIIECTB U
XUMHUYECKHX SBJICHUI; yMeHHE chopMynrpoBaTh MpoOIEeMy U IPEJIOKHUTH MYTH €€ pelIeHus
12.2 0e30macHOl paboThl ¢ XUMHUYECKHMHU BEIIECTBAMH, XUMUYECKON NOCYI0H 1 1a00paTOpHBIM 000pYI0BAaHUEM
12.3 npaBWiIaMy 0€30MacHOro OOpAIIEHUs C BELIECTBAMU, UCTIONIb3YEeMbIMH B ITOBCEIHEBHON KU3HH, MPAaBUJIAMHU MTOBEJICHHS B LIEIIX
cOepexeHHsl 310pOBbs U OKpYXKalollel MpUpOAHON cpebl; TOHMMaHue Bpeaa (OMacHOCTH) BO3JEHCTBHS Ha JKUBBIE OPTaHU3MBbI
OTpeIeIEHHBIX BEIIECTB, CIOCOOOB YMEHBIICHHUS U MTPEIOTBPAILEHHUs] UX BPEIHOTO BO3JICHCTBUS
13 Hayimune npakTH4ecKuX HaBBIKOB IUTAHUPOBAHUS M OCYIIECTBIICHUS CISAYIOIUX XUMUYECKHX KCIIEPUMEHTOB:
13.1 U3y4eHHE W ONMUcaHue (U3NYECKUX CBOMCTB BEIIECTB; O3HAKOMJICHHE C (U3NYECKUMHU M XUMHUYECKHUMH SIBICHUSMU; OIIBITHI,
WUTIOCTPUPYIONINE MPU3HAKU MPOTEKAHUS XUMHUECKUX PeaKIii
13.2 M3y4eHHe CIocoO0B pa3JieNieHus: cMeceit
13.3 HOJYy4EeHUE KUCIIOPO/1a U U3YyYEHHE €r0 CBOMCTB; MOJIyYCHHE BOJOPOIA U U3YUYEHHUE €T0 CBOICTB; MOJyYCHUE YIIIEKUCIIOTO Ta3a u
M3YYEHHUE €ro CBOMCTB; MOJIyYeHHE aMMUaKa U U3y4eHHUE ero CBOWCTB
13.4 MIPUTOTOBJICHUE PACTBOPOB C ONMPEEIEHHON MacCOBOM JI0JICH paCTBOPEHHOTO BEIIECTBA
135 pUMEHEHHE UHANKATOPOB (JIaKMyca, MeTUIopaHka U (eHosdranenHa) 1uist OnpeaesieHus: XapakTepa cpe/ibl B paCTBOPax KUCIOT
U 11eJI09eN
13.6 MCCIIEZIOBAHHUE M OITMCAaHKE CBOWCTB HEOPTaHUUECKHUX BEIIECTB PA3TIMUYHBIX KIIACCOB; N3yUYEHHE B3aUMOACHCTBUSI KUCIIOT C METaJTIaMH,
OKCHJIAMHU METAJIOB, PAaCTBOPHUMBIMH U HEPACTBOPUMBIMU OCHOBAaHHSIMH, COJIIMH; IOJIyY€HHE HEPAcTBOPHUMBIX OCHOBAHUM;
BBITECHEHHE OJTHOT'O METaJlIa IPYTUM M3 PacTBOPA COJIM; UCCIIeIOBaHNE aM(POTEPHBIX CBOMCTB I'MJIPOKCHIOB QIFOMUHUS M ITHKA
13.7 pelIeHne SKCIEPUMEHTANBHBIX 3a7a4 Mo TeMaM: «OCHOBHBIE KJIACChl HEOPTaHMUYECKUX COCIMHEHMI; «DJIEKTPOIUTHYECKAs
JUccolanusy; «BaxHenre HeMeTallIbl U MX COeTMHEHUs; «BaxkHelne MeTaibl U BX COeTMHEHUS
13.8 XUMHUYECKHE IKCIIEPUMEHTHI, WILTIOCTPUPYIOIIUE MPU3HAKU NMPOTEKAHUS peaKii HOHHOr0 0OMeHa; KaueCTBEHHbIE PEaKIIUU Ha
MPUCYTCTBYIOIINE B BOAHBIX PACTBOpPaxX HMOHBI: XJIOPHI-, OpOMUI-, HOOUI-, Cynbdat-, pocdaT-, kapOOHAT-, CHIIMKAT-aHUOHBI,
TUAPOKCUA-UOHBI, KATHOHBI aMMOHUSI, MAarHusl, KaJbLKs, aJTFOMUHMS, jkene3a (2+) u xkenesa (3+), meau (2+), nuHka
14 YMeHue:
141 NPEJCTABIATh PE3yJAbTAThI SKCIIEPUMEHTa B (JOPME BBIBOJIOB, J0KA3ATENbCTB, TPAPHUKOB U TAOJIUI] M BBISBISTH SMIHPUIECKHE
3aKOHOMEPHOCTH
14.2 YCTaHABIMBATh CBI3U MEXIY PEeabHO HAOII0IaeMbIMH XUMHUUECKUMHU SIBICHUSIMH U MPOIECCAMHU, POUCXOAAIIUMHU B MAKpO- U

MUKPOMHUPE, OOBSICHITH IPUUUHBI MHOT000pa3usl BEIIECTB




HEPEYEHDB 3JIEMEHTOB COIEPKXAHUS, IPOBEPAEMbIX HA OCHOBHOM IN'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kon IIpoBepsieMbli 3J1EMEHT COACPKAHUS
1 [lepBoHaYyaJIbHbIE XUMUYECKUE MOHATUS
1.1 Uucteie BemecTBa 1 cMecu. CriocoObI pa3iesieHus cMeceit
1.2 ATOMBI M MOJIEKYJIbl. XUMUYECKHUE 3J1eMeHTbl. CUMBOJIBI XUMUYECKUX 1€MEHTOB. [IpocThie U cl0XKHbIE BENIECTBA.
1.3 Xumunyeckas popMyina. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JIeMEeHTOB. CTeNeHb OKUCICHUS
1.4 3aKkOH TMOCTOSIHCTBA cocTaBa BemlecTB. OTHOcUTeNbHasi aToMHas wmacca. OTHOcHUTeNbHas MOJEKYJsipHas macca. MaccoBasi 1074
XMMHUYECKOI'0 AJIEMEHTA B COCMHEHUH
1.5 KomngectBo BemectBa. Mosb. MomsipHast Macca. MoJsipHbeIlE 00bEM Ta30B. B3auMOCBSA3h KOJIMYECTBA, MAcChl M YHCIA CTPYKTYPHBIX
€JMHU1] BELIECTBA
1.6 Pu3nyecKkue U XMMUYECKHE ABJICHU. XMMHUYECKasl peaklus U €€ MPU3HAKU. 3aKOH COXPAHEHMsI MACChl BEIIECTB. XUMHUUYECKNE YPaBHEHUS
2 Ilepuoanueckuii 3axoH u Ilepuoanueckas cuctema xuMudeckux neMeHToB .M. MenneneeBa. CTpoeHue aToMOB
2.1 [Tepuonnueckuii 3akoH. [lepuognueckas cucrema xumuyeckux 3neMmeHToB .M. Menneneesa. llepuonst u rpymmbsl. @U3HYECKUN CMBICT
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPHUOJA U TPYIIIIBI JJIEMEHTA
2.2 Crtpoenune atomoB. CoctaB aTOMHBIX snep. M3oronbl. DaekTpoHbl. CTpoeHHE 3JEKTPOHHBIX 000JI0UeK aTOMOB HEpPBbIX 20 XUMUYECKUX
aneMeHTOB [lepuoanyeckoii cucremsl [[.1. Menneneena
2.3 3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB XHMHYECKUX 3JIEMEHTOB NEpPBBIX TPEX MEPHOJOB, Kaius, KaiblMs (paauyca aTOMOB,
3JEKTPOOTPULATENBHOCTH, METAIUIMYECKUX U HEMETANIMYECKUX CBOMCTB) U MX COEJUHEHUN B COOTBETCTBUHU C MOJ0KEHUEM IJIEMEHTOB B
[leproanueckoil cUCTEME U CTPOEHUEM MX aTOMOB
3 CtpoeHure BenecTBa
3.1 Xumunyeckas cBsa3b. KoBaneHTHast (MoyisipHast M HETOJSIpHAs) CBA3b. DIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 31€MEeHTOB. MoHHas CBA3b.
Meraunueckast CBA3b
3.2 Tunsl KpUCTAJUIMYECKUX PEMIETOK (aTOMHAasl, MOHHAsl, METaJLIM4ecKas), 3aBUCHMOCTb CBOMCTB BELIECTBA OT TUINA KPHUCTAJUIMYECKOMN
PEIETKN U BUJA XMMUYECKOM CBS3U
4 Bakneiume npencraBuTeN HEOpraHMIecKux BemecTs. HemeTamnsl M Mx coequHenys. MeTasulbl U UX COEAMHEHMSI
4.1 Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX COCJAMHEHHH: OKCHAOB (cosieoOpa3yroliye: OCHOBHbIE, KUCIOTHbIE, aM(pOTepHbIE) U
HecosieoOpa3yroliye; OCHOBaHMM (LIENOYM M HEPACTBOPUMBIE OCHOBaHHS); KHUCIOT (KHUCIOPOJCOJEpKalue U OEeCKUCIOpOAHBIE,
OJIHOOCHOBHBIC U MHOT'OOCHOBHBIE); COJIeH (CPETHUX U KUCIIBIX)
4.2 OusnyuecKkue U XMMUYECKHE CBOMCTBA MPOCTHIX BEIECTB-HEMETAJUIOB: BOJOPO/IA, XJIOpa, KUCIOpPOIa, cephl, a3oTa, (ocdopa, yrieposa,
KPEMHHS
4.3 @u3nyecKue U XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAJJIOB: JUTHS, HATPUs, KaJMsl, MarHus W KaJbLMs, aTIOMUHUSA, JKEJe3a.
DNEKTPOXUMHUYECKUN Psii HAIPSDKEHUH METaJIJIOB
4.4 du3nyecKkre 1 XMMUYECKHE CBOMCTBA BOJIOPOIHBIX COEIMHEHNN HEMETAJUIOB: XJIOPOBOIOPO/Ia, CEPOBOIOPOA, aMMHUAKa
4.5 dusnveckne W XUMUYECKHE CBOWCTBa okcuaoB Hemetawios: cepbl (IV, VI), azora(ll, 1V, V), docdopa(lll, V), yraepoxa(ll, 1V),
kpemuusi(1V). TlonydeHne okcH0B HEMETAILIOB
4.6 Xumuueckue cBoicTBa okcuaoB: MetaiuioB |A—IIA rpynm, nunka, meau(ll) u xenesa(ll, 111). Tlonydenue okCcumaoB METaIOB




4.7 XUMHUYECKUE CBOICTBa OCHOBAHUH M aM(OTEPHBIX TMAPOKCUIOB (Ha MpHUMEpe THAPOKCHIOB ATIOMUHUS, *Kene3a, uHKa). [loxydenne
OCHOBaHUM 1 aM(OTEPHBIX THAPOKCUIOB
4.8 OO0mue XMMUYECKUe CBOMCTBA KUCIIOT: XJOPOBOJOPOIHOM, CEPOBOJIOPOIHOM, CEPHUCTON, CEpHOM, a30THOH, (hochopHOH, KPEeMHHUEBOM,
yroiabHOH. Oco0ble XMMUYECKHE CBOWCTBA KOHIIEHTPUPOBAHHOM CEPHOI 1 a30THOM KuCHOT. [lomydenue Kucior
4.9 OO6mme xuMHIeCcKue CBOMCTBA cpenHux coieil. [lomyuenue cosneit
4.10 [lony4yenue, cobupanue, pacrio3HaBaHUE BOJIOPOJIa, KUCIOPOJIa, aMMHaKa, YIIIEKHUCIIOTO Ta3a B J1a00opaTopun
411 [Tomyyenue amMuaka, CEpHOM M @30THOM KUCJIOT B MpOMBIIUIEHHOCTH. OOIITHe CrtocoObI MOJYUYSHHUS] METAIIIOB
4,12 I'eneTndeckas CBsI3b MKy KJIaCCAaMU HEOPTaHUYECKUX COCTMHCHHM
5 XUMUYECKUE pPeaKInu
5.1 Krnaccudukanms XuMruueckux peakiuui mo pa3iInyHbIM MPU3HAKAM: M0 YUCIY U COCTAaBY YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, 10 TEINIOBOMY
3¢ deKTy, 10 I3MEHEHUIO CTETICHEH OKUCIICHHSI XUMHYECKUX DJIEMEHTOB
5.2 TeroBoil 3PPexT XUMHUECKON peakIuh, TEPMOXUMUYECKHE ypaBHEHHUS. DK30- M JIHAOTEPMUYECKHE peakUuu. TepMOXuMHUYECKHe
ypaBHEHUS
5.3 OKHCANTENBHOBOCCTAHOBUTEBHBIE peaki. OKUCIUTENN U BOCCTAaHOBUTENHU. [Ipoliecchl OKMCIEHN U BOCCTAHOBIIEHUS. DJIEKTPOHHBIN
0aJlaHC OKHMCIIUTEIIbHOBOCCTAHOBUTEIBHOMN peaKIuu
5.4 Teopust snexkTponutudeckoi nuccounanyu. KaTuoHbl, aHUOHBI. DJNEKTPOIUTHI M HEANIEKTPOIUThl. CHIIbHBIE M ClIa0ble 3JICKTPOIHUTHI.
CreneHb UCCOLMALINHI
9.5 Peakiun noHHoro oOMeHa. Y ciioBUsl NpOTEKaHUs peakliiii HOHHOTO OOMEHa, MOJIHbIE U COKpaIllEHHbIE HOHHBIE YPABHEHMSI peaklIuii
6 XuUMHsI M OKpyKaromias cpeaa
6.1 BemecTBa 1 Matepualibl B IOBCETHEBHOM KU3HU YelloBeKa. be3onacHoe nCoib30BaHNEe BEIECTB M XUMHUUECKHUX PEeaKIil B 1abopaTopuu
u ObITy. [lepBasi momMoIs MPHU XMMHUYECKHUX 0YKOTaX U OTPABICHUSIX
6.2 XUMHUECKOE 3arpsi3HCHHE OKpYKAaIomed cpenbl (KHCIOTHBIC MOXKIW, 3arps3HEHHE IIOYBBL, BO3IyXa W BOJOEMOB), CIIOCOOBI €ro
npenotspauienus [Ipenensuas nonyctumas konuentpaius semects (IIK). Ponb xumun B pemieHuN SK0JI0rH4ecKuX npodiem. Y cunenue
NapHUKOBOTO 3(dexTa, pa3pyiieHne 030HOBOTO CII0s
6.3 [Ipumenenue cepsl, azota, pocdopa, yrieposaa, KpEMHUS U UX COEUHEHUHN B ObITY, MEIULIMHE, IPOMBIIIEHHOCTH U CEJIbCKOM XO031CTBE.
[IpumeHeHre MeTaIoB M CIIAaBOB (CTallb, YYTyH, AIOPATIOMUHUMN, OpOH3a) B OBITY W MPOMBIIUIEHHOCTH UX coequHeHui. [lonarue o
KOPpPO3UHU METAJUIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOPPO3UU
6.4 [IpuponiHble UCTOYHMKHU YTIEBOJOPOAOB (YroJib, MPUPOAHBIN ra3, HE(Th), MPOAYKTHI MX nepepaloTku (OEH3MH), UX POJIb B OBITY U
MPOMBIIITICHHOCTH
6.5 [lepBoHayanbHbIe MOHATHS 00 OPrAaHUYECKUX BEIECTBAX KAK O COCIMHEHUSX yriiepona (MeTaH, 3TaH, 3TUIICH, alleTUICH, STaHOJ, TJIULEPUH,
ykcycHas kuciota). [lonsitre o OMoJornyecky BasKHBIX BEIIECTBAX : )KUPAX, O€JIKax, yriieBoJax — M UX POJIU B )KU3HU YeJIOBEKa
7 Pacuéthl:
7.1 1o GopMyJIaM XUMHUYECKUX COSTUHEHUI
7.2 Macchl (MaccoBOI) TOJIM PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMHYECKUM YPABHEHUSIM




YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITIPOLIECCA OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JJI51

YUYEHUKA
Xumus, 8 knacc/ I'abpuensa O.C., Octpoymos U.I'., Cnaakos C.A., AkunonepHoe oobmectBo «M3narensctBo «IIpocsenienner»
Xumus, 9 knace/ 'abpuensn O.C., OctpoymoB WN.I'., Cnankos C.A., AkunonepHoe obuiectBo «M3natensctBo «IIpocemnienne

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

A D®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
bubanorexa ITOK (https://edsoo.ru/2023/06/14/vse-materialy-biblioteki-czifrovogo-o/)
PO (https://resh.edu.ru/subject/29/)
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