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HHOACHUTEJBbHAA 3AIINCKA

Pabouas nporpamma no XMMMu JUis 0Oy4aroLIMXCsl 8 KJIACCOB COCTaBJIEHA HAa OCHOBE TpeOoBaHUl K pe3yibTaTaM OCBOCHMsI OCHOBHOM 00pa3oBaTesIbHOM
IIPOrpaMMbl OCHOBHOT'O 00IIIer0 00pa3oBaHMsl, MPeICTaBIeHHBIX B DeepaabHOM rocy1apcTBEHHOM 00pa30BaTeIbHOM CTaHIapTe OCHOBHOTO 00IIero o0pa3oBaHus,
c y4€ToM pacHpelenéHHbIX [0 KiaccaM IIpOBEpsEeMbIX TpeOOBaHUN K pe3yibTaTaM OCBOEHHS OCHOBHOM 0Opa30BaTENIbHOW MpOrpaMMbl OCHOBHOI'O OOIIEro
00pa3oBaHMs U 3JIEMEHTOB COJIEP)KaHMS, IPEACTABICHHBIX B Y HUBEPCAIbHOM KOAM(UKATOpe MO XUMHHM, a Takke Ha ocHOBe [IpuMepHOil nmporpaMmbl BOCIUTAHUS
o0yyJaromuxcs Mpu IOJYy4YEeHUH OCHOBHOro ofiiero obpazoBaHus M ¢ yuétoM KoHuenuuum npemnopaBaHusi yueOHOro npeamera «XuMus» B 00pa3oBaTeIbHbBIX
opranuzamusx Poccuiickoit dexepanyu, peaan3yrolMx OCHOBHBIE 00mieoOpa3oBarenbHble mporpammbl (yTB. Pemennem Kosmernn Munnpocsemienust Poceun,
npotokod ot 03.12.2019 NIIK-4BH).

OBILIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «XUMMS»

Bknan yueOHoro mpenmera «XuMUs» B JOCTH)KEHHE IIeJeld OCHOBHOTO 00Iero oopazoBaHusi 00yCIOBIIEH BO MHOT'OM 3HAaUY€HHEM XMMHYECKOW HAyKH B
IMO3HAHWHU 3aKOHOB IIPHUPOALI, B Pa3BUTHU ITPOU3BOAUTCIBHBIX CHJI 06HI€CTBa Hn CO31aHuN HOBOI1 0a3bl MaTepHaHLHOﬁ KYJIbTYPBI.

XUMHS KaK 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HAayK PAaCHpOCTpaHMiIa CBOE BIMSHUE HAa BCE 00JIACTH YEIOBEYECKOTO CYIIECTBOBAHMS, 33a]ajla HOBOE BUICHUE
MHpa, Ctajla HCOTbEMJIEMBIM KOMIIOHCHTOM MI/IpOBOf/'I KYJIbTYPHI, HGO6XO[[I/IMI)IM YCJIOBUEM KHU3HHU O6HI€CTB3,I 3HAHUC XUMHUHU CIIYIKUT OCHOBOM JIIA (1)OpMI/IpOBaHI/I$I
MHPOBO33PDECHHUSI YEJIOBEKAa, €ro IMpEeICTaBICHHH O MaTepUabHOM EAMHCTBE MHpPa; BAXHYIO pOJb WIparoT (OpPMUPYEMble XWUMHEH IPEACTABICHHUS O
B3aUMOIIPCBPALICHUAX SHCPIUU U 00 9BOJJIIOLIMH BCUICCTB B IIPUPOJAC; COBPCMCHHAA XUMUSA HAIlpaBJICHA Ha PCIICHHUC riI00aIbHBIX HpO6J’I€M YCTOI\/JI‘-II/IBOFO Pa3sBUTHUA
YeJI0BEUECTBA — CHIPbEBOM, SHEPTeTUUECKOM, MUIIEBOM U YKOJIOTUIECKON 0€301MacHOCTH, MPOOIIeM 3ApaBOOXPAaHECHUS.

B ycnoBusix Bo3pacTaromero 3Ha4eHUsl XMMUAHU B KU3HHU OOIECTBA CYIIECTBEHHO MOBBICHIIACH POJIb XUMHUYECKOTO 00pa3oBaHus. B miane conuanu3anuyd OHO
SIBJISIETCS] OTHUM U3 YCIIOBHI ()OPMUPOBAHUS HHTEIUIEKTa IMYHOCTH M TADMOHUYHOTO €€ Pa3BUTHSL.

CoBpeMEHHOMY YeJI0BEKY XUMHUECKUE 3HAHUS HEOOXOAUMBI ISl IPUOOPETEHHsI OOLIEKYIBTYPHOTO YPOBHSI, O3BOJISIOIIETO YBEPEHHO TPYAUTHCS B COLITYME
U OTBETCTBEHHO Y4acCTBOBATh B MHOI'0OOpa3HOM >KM3HU OOIIECTBA, /Ul OCO3HAHUS Ba)KHOCTU Pa3yMHOTO OTHOUIEHHS K CBOEMY 3J0POBBIO U 3JJ0POBBIO APYIHX, K
OKpY>Karolle NpUpOTHON Cpee, AJIsl TPaMOTHOTO TOBEICHHS ITPU UCIIOJIb30BAaHNU PA3JIMYHBIX MATEPUAIOB M XUMUYECKUX BEUIECTB B TOBCEIHEBHOM KU3HMU.

Xumuueckoe 00pa3oBaHME B OCHOBHOW IIKOJE SBisSETCS O0a30BBIM I10 OTHOLIEHHWIO K CHCTEME OOIIero XMMHYecKoro obpaszoBanus. [lostomy Ha
COOTBETCTBYIOIIEM €My YPOBHE OHO peaji3yeT MPUCYIIHE O0IEeMy XHMHYECKOMY OOpa30BaHHIO KIIOYEBBIE IIEHHOCTH, KOTOPBIE OTPAKalOT TOCYIapCTBEHHBIE,
OO0IIeCTBEHHbIE U WHAMBUYyaIbHbIE TOTPEOHOCTU. DTUM ONpEeNAeTCs CYyLHOCTh O0Iel cTpaTeruy 00y4eHus, BOCHUTAHUS U Pa3BUTUS O0YYarOIIUXCsl CPEICTBAMU
y4eOHOro npeamera «XUMHUI».

W3zyuenue npeamera: 1) cnocoOCTBYET peann3alnuy BO3MOKHOCTEN Il CAaMOPa3BUTUSL U (POPMHUPOBAHUS KYJIbTYPbI IMYHOCTH, €€ 001Iel U (yHKIMOHAIBHOM
TPaMOTHOCTH; 2) BHOCUT BKJIAJ B (DOPMUPOBAHHE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH MOJIPOCTKOB, HABBIKOB UX CAMOCTOSITEIILHOM y4eOHOU NesTeIbHOCTH,
HKCHEPUMEHTAIbHBIX U HMCCIE0BATENbCKUX YMEHUI, HeOOXOAUMBIX KaK B MOBCEJHEBHOH JKM3HHU, TaK M B NMPO(ECCHOHAIBLHON IESTEeIbHOCTH; 3) 3HAKOMHT CO
CHGI.[I/I(i)I/IKOﬁ HAayYy4YHOI'0 MBIINUJICHUS, 3aKJIaAbIBA€T OCHOBBLI IMEJIOCTHOI0 B3rjiAga Ha CAWHCTBO IPHUPOALI W 4YCJIOBCKA, ABJIACTCA OTBECTCTBCHHBLIM J3TallOM B
(bOpMHPOBAHUN €CTECTBEHHO-HAYYHOM IPaMOTHOCTH MOAPOCTKOB; 4) criocOOCTBYET (POPMHUPOBAHUIO LIEHHOCTHOT'O OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
IpUpoOJie, K 4YeTOBEKY, BHOCHT CBOH BKJIa]l B 9KOJIOTHYECKOE 00pa30BaHNE IIKOJIHHUKOB.

Ha3Banuble HampaBieHust B 00y4YeHMH XMMUU 00ECIIEUNBAIOTCS CIIEU(PHUKON COJiepKaHus MpeaAMeTa, KOTOPbIi SBIsSeTCs MeAarornuecky aJanTupoBaHHBIM
OoTpakeHHeM 0a30BOM HAyKH XMMUU Ha ONPEIeIEHHOM dTarie €€ pa3BUTHSL.

Kypc XumMuu OCHOBHOHM IIKOJIBI OPUEHTHPOBAH HAa OCBOCHHE OOYYAIOUIMMMCS OCHOB HEOPraHMYECKOM XMMHUU M HEKOTOPBIX IMOHATUH M CBeIeHUH 00
OTACIBbHBIX 00BEKTAX OpFaHquCKOﬁ XHUMHHU.



Crtpykrypa comepkanus mpeamera chopmMupoBaHa Ha OCHOBE CHCTEMHOTO MOJXoJa K ero uzydeHuto. CoaepikaHue CKIAbIBACTCS U3 CHCTEMBI TIOHSITHH O
XUMHUYECKOM 3JIEMEHTE M BEIIECTBE U CHUCTEMbI TIOHATHI 0 XUMHUUYECKON peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPTraHW30BaHBI IO MIPUHITUITY T10 CJICIOBATEIHLHOTO
pa3BI/ITI/I$I 3HaHI/II\/JI Ha OCHOBC TeOpeTI/I‘-IGCKI/IX HpeI[CTaBJIeHI/Iﬁ pa3H0ro ypOBHHI aTOMHO-MOHeKyHHpHOFO yqumI KaK OCHOBBI BCCIo €CTCCTBO3HAHHA, ypOBHSI
[lepuonnueckoro 3akona J[. M. MenpaeneeBa Kak OCHOBHOTO 3aKOHA XHMHH, YYCHHS O CTPOCHHMM aroMa M XHUMHYECKOW CBS3M, TNPEICTaBICHUNA 00
AIEKTPOJUTUYECKON JUCCOLMAIIMKM BEIIECTB B PacTBOpax. [eOpeTHUUeCKUEe 3HAHUS PACCMATPUBAIOTCS HAa OCHOBE AMIIUPUUYECKH IOJYYEHHBIX U OCMBICICHHBIX
(hakTOB, Pa3BUBAIOTCS MOCIICIOBATEIHFHO OT OJHOTO YPOBHS K JAPYTOMY, BBITTONHSAS (QYHKIIUH OOBSICHEHUS U NMPOTHO3MPOBAHUS CBONCTB, CTPOCHHS U BO3MOXKHOCTEH
HpaKTI/I‘-IeCKOI‘O HpI/IMeHeHI/ISI 148 HOJIyTIeHI/ISI 1/13yqaeMHx BCIICCTB.

Takas opraHuzamus COAEp)KaHHs Kypca CIIOCOOCTBYET MPEACTABICHHIO XUMHYECKOW COCTABJISIIOIICH HAyYHOM KAapTHHBI MHUpa B JIOTUKE €€ CHUCTEMHOMN
npupoasl. TeM caMbIM 00ecreurBaeTCsl BO3MOKHOCTh (POPMHUPOBAHUS Y OOYYAIOLIMXCSl EHHOCTHOT'O OTHOUICHMS K HayYHOMY 3HAHUIO M METOAaM TO3HAHHS B
Hayke. BaxxHO Takke 3aMETUTh, YTO OCBOCHHE COJIEP)KAHMS Kypca MPOUCXOIUT C MPHUBJICUCHUEM 3HAHUN U3 paHee M3YYEHHBIX KypcoB: «OKPYKAIOIIMH MDY,
«buonorus. 5—7 xnaccel» u «Du3nKa. 7 Kiraccy.

HEJN U3YUYEHUSA YYEBHOI'O IPEJIMETA «XUMUS»

K HampaBieHHI0 MEepBOCTENEHHON 3HAYMMOCTH IPU pealu3aluu oOpa3oBaTeiabHBIX (YHKIUN npeaMmeTa«XuMHs» TPaJIULUOHHO OTHOCSAT (POPMUPOBAHUE
3HaHUI OCHOB XMMHYECKOH HayKH Kak 00JIACTH COBPEMEHHOI'O0 €CTECTBO3HAHMS, IPAKTUYECKON JEATEIbHOCTH YEIOBEKa M KaK OJJHOrO M3 KOMIIOHEHTOB MHUpPOBOMH
KyJIbTYpbl. 3aJjaua IpeIMeTa COCTOUT B (POPMUPOBAHUU CUCTEMBl XMMUUYECKUX 3HAHUI — BaKHEUIINX (aKTOB, MOHATHI, 3aKOHOB U TEOPETHUUECKUX IOJIOKEHUM,
JOCTYIHBIX O0O0OIEHNI MHUPOBO33PEHUYECKOIO XapakTepa, S3blKka HAyKH, 3HAHMM O HAy4HbIX METOJaX H3Yy4eHMs BEIECTB M XMMHUYECKUX peaklHi, a Takxke B
(GbOpMHUpPOBAaHUN M PA3BUTUU YMEHUH W CIIOCOOOB NESATEIHHOCTH, CBSI3aHHBIX C IUIAHUPOBAHHMEM, HAOIIOJCHUEM W TPOBEJCHHEM XUMHUYECKOTO JKCIIEPHMEHTA,
cO0JII0ICHHEM TPaBUII OE30I1aCHOT0 O0pAaIlleHus C BEIIECTBAMH B TOBCEJHEBHOM JKU3HU.

Hapsiny ¢ 3tuMm nenu u3ydeHus npeaMmera B MPOrpaMMe YTOUHEHbI M CKOPPEKTHPOBAHBI C YYETOM HOBBIX NPUOPUTETOB B CUCTEME OCHOBHOI'O OOIIETrO
obpaszoBanus. CeronHs B 00pa3oBaHMM OCO0O 3HAYMMOM MPU3HAETCS HANpPaBIEHHOCTh OOYUYEHMsI Ha Pa3BUTHUE U CaMOpPA3BUTHE JIMYHOCTH, (OpMHUpOBaHHE €€
MHTEJJIEKTa U 001mel KyabTypbl. OOyuyeHHe YMEHUIO YYUThCA U NPOAOJKATh CBOE 0Opa30BaHUE CAMOCTOSITEIbHO CTAHOBHUTCS OAHOW M3 BaKHEMIIMX (DyHKUIMN
y4EOHBIX IPEAMETOB.

B cBsI3U ¢ 3TUM NpU U3y4EHUU IIpeIMeTa B OCHOBHOM IIKOJIE JOMUHUPYIOIIEe 3HaU€HUE MpUoOpesn Takue 1eNn, Kak:

* (opMupoBaHHE HUHTEUIEKTYyaJbHO PA3BUTOM JIMYHOCTH, TOTOBOM K €aMOOOpa30BAaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIBHOMY HPHUHSATHIO peIIeHUl,

CIIOCOOHOM alalTHPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSAM XKU3HU;

*  HampaBJIEHHOCTb OOYYEHMS Ha CUCTEMAaTHYECKOe MPHOOIIECHUE yHaluXCsl K CAMOCTOSITETbHON
* [I03HABATEJIbHOW JEATENbHOCTH, HAYYHBIM METO/IaM MO3HaHU, POPMHUPYIOIIMM MOTHBAIMIO U Pa3BUTHE CIOCOOHOCTEN K XUMUU;
+ ofecrnieueHHe YCIOBUI, CIOCOOCTBYIONIMX MPHOOPETEHUIO O0YYaIOUIMMUCS ONbITAa Pa3sHOOOPAa3HOHM JesITEeNbHOCTH, MO3HAHUA M CAMOIIO3HAHUS, KIIFOUEBBIX

HAaBBIKOB (KJIFOUEBBIX KOMIETEHIIH), MMEIOIIMX YHUBEPCAIbHOE 3HAaUCHUE I Pa3IMUHbIX BUOB JESATEIbHOCTH;

*  (opMupoBaHre yMEHUI 0OBACHATH U OLIEHUBATh SBJICHUS OKPY>KAIOIIEro MUpa HA OCHOBAaHUM 3HAHUI U OIBITA, MOJIyYEHHBIX TPU U3YUYECHUH XMUMUH ;

* (QopmupoBaHue y O0OydYarOIIMUXCS TYMaHUCTHMYECKHUX OTHOIIEHUH, MOHMMAaHUS IIEHHOCTH XHWMHUYECKUX 3HAaHUU i BbIPAaOOTKH 3KOJOTHYECKH
11€J1ec000pa3HOro MOBEJICHNS B OBITY U TPYAOBOU JAEATEIHHOCTH B IENISX COXPAHEHHsI CBOETO 3/I0POBbsI U OKpY Karollel MpUpOIHOM Cpe/ibl;

*  pa3BUTHE MOTHUBALMHU K O0YYEHHIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIUTAHUIO HA OCHOBE YCBOEHHSI 00U eI0BEYECKUX IEHHOCTEH, FTOTOBHOCTH K

OCO3HaHHOMY BBIOOPY MPOQHIIS U HAPABICHHOCTU AaJbHEHUIIEro 00yueHHs.

COJAEP)KAHUE YYEBHOI'O ITPEJIMETA



IlepBoHaYa/IbHbIE XMMHUYECKHE TOHATUSA

[Ipeamer xumun. Ponbs xumuu B kU3HU 4yesoBeka. Tena u Bemectsa. Ou3ndeckre CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BenlecTB. [loHsiTHe 0 MeTogax
MO3HAHUS B XUMUU. XUMHSI B cucTeMe HayK. YucTeie BenjecTBa U cMecu. CriocoObl pa3iesieHUs] CMECeH.

ATOMBI 1 MOJIEKYJIbl. XUMHUYECKHUE 3JIeMEHThI. CHMBOJIBI XUMHUECKHUX 3J1eMEHTOB. [IpocThie 1 croXkHbIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuyeckass (opmyna. BaleHTHOCTh aTOMOB XUMHUYECKHX 3JEMEHTOB. 3aKOH IOCTOSHCTBA cocTaBa BemiecTB. OTHOCHTENbHAas aTroMHas Macca.
OTtHocuTeNnbHas MOJIEKYJIsipHast Macca. MaccoBasi J0Jisi XUMUYECKOTO JIEMEHTa B COCTMHEHUH.

Ouznyecknue U XMMHUYECKHE SIBICHUs. XUMHUECKasi peakiys U e€ Mpu3Haku. 3aKOH COXpaHEHHsI MacChl BellecTB. XuMudyeckue ypaBHenus. Kinaccudukamms
XUMHUUYECKUX pPEeaKLUN (COETUHEHMS, pa3I0KEHH, 3aMELLIEHUs, OOMEHA).

XUMUYECKUI SKCHEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYyNO#, ¢ mpaBuiamMu pabOThl B JiabopaTopuu U HpuémMamu OoOpalieHus ¢ J1abopaTOpHBIM
o0Opy/OBaHUEM; M3yUYeHUE M ONMUCaHWe (PU3MYECKUX CBOWMCTB 00pa3llOB HEOPTaHWYECKUX BEHIECTB; HAONIOACHHE (hU3MUeCKUX (IUIaBJICHHE BOCKA, TasHUE JIbJa,
pacThpaHue caxapa B CTYyINKe, KUIEHHWE M KOHAEHCAIUsl BOJbI) U XMMHYECKUX (TOpPEHHE CBEYM, MPOKAJIMBAHUE METHOW IPOBOJIOKH, B3aUMOJICHCTBHE Meia C
KHCIIOTOH) SIBIICHUH, HAOIIOICHUE U OMMCAaHUE TTPU3HAKOB MPOTCKAHMS XUMHUYECKUX PEaKuil (pa3ioKeHHEe caxapa, B3aUMOJCHCTBHE CEPHON KM CIOTHI C XJIOPHIOM
Oapusi, pasnoxkenue rugpokcuna menu(Il) mpu HarpeBanuu, B3aumopeiicTBue xene3a ¢ pactBopoM conu menu(Il)); nzydenue crmocoOoOB paszzeneHus cmeceit (¢
MIOMOIIbIO0 MarHuTa, GUIbLTPOBAHKE, BHIMTAPUBAHKE, TUCTUIUIIUS, XpoMaTorpadus), IPOBEJACHUE OUYNCTKHI TOBAPEHHOW COJIM; HAOJIOICHUE U O CaHUE PE3YJIHbTATOB
MIPOBEJICHUS OIBITA, WILTIOCTPUPYIOIIETO 3aKOH COXPaHEHUSI MacChl; CO3/IaHHe MOJIEIe MOJIEKYI (IIapOCTEPKHEBBIX ).

Basxueiilue npeacraBuTe/ M HEOPraHMYeCKUX BellecTB

Boznyx — cmech razos. CocrtaB Bo3ayxa. Kuciopon — s1meMeHT M pocToe BelecTBO. HaxokaeHue Kuciaopoja B npupoie, Puandeckue U XMMHUYECKUe
cBoiicTBa (peakiuu ropennsi). Oxkcunapl. [Ipumenenne kucnopoaa. CrocoObl MOIYYSHHUST KUCIOPOAa B JIA0OPATOPUU U TTPOMBIIIIEHHOCTH. KpyroBopoT Kuciopoja B
npupoae. O30H — amuioTponHas Moau(pUKALKA KUCIOPO/Ia.

TemmoBoit 3pPeKT XUMHYECKOH PEakIuu, TEPMOXHUMHUUYECKUE YPaBHEHUS, SK30- W IHIAOTECPMHUYCCKHE PEaKIUHU. TOIUIMBO: Yrojb W METaH. 3arps3HEHUE
BO3/lyXa, YCUJICHHE MapHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bomopon — anemeHnT u npoctoe BemecTBo. Haxoxaenne Bogopoaa B nmpupoe, GU3NYecKue U XMMUYECKHE CBOMCTBA, TPUMEHEHHE, CITIOCOOBI MOTyYeHUsl.
Kucnotsr u conu.

KonnuectBo BemectBa. Monb. MosngpHas macca. 3akoH ABoraipo. MossipHbIil 00bEM ra3oB. PacuéTsl 0 XUMHUYECKUM YPaBHEHUSIM.

dusnyeckue cBouicTBa Boabl. Boma xak pactBopurenb. PacTBopbl. HacklieHHbIE U HEHACHILIEHHBIE pacTBOPHI. PacTBOpuMOCTH BelecTB B BoJe.MaccoBas
JI0JIS BEIIIECTBA B pacTBOpe. XUMHUECKHE CBOMCTBA BObl. OCHOBaHMS. POJIb pacTBOPOB B IPUPOJIE U B KU3HH UelioBeka. KpyroBopoT Bo/ibl B IPUpO/IE. 3arpsi3HEHHE
MPUPOJHBIX BOJ. OXpaHa U OUYMCTKA MPUPOIHBIX BOJI.

Knaccugpukanusa Heopranuuyeckux coeauHeHud. Oxcuabl. Kiaccuduxamuss okcuaoB: coseoOpasyronye (OCHOBHBIE, KHCIOTHbIE, aM(OTEepHblE) U
HeconieoOpa3zyromue. HoMeHkaTypa oKCHIOB (MEKIyHApOJHas U TpUBUANbHAs). DU3ndeckre 1 XMMUUYECKHEe CBOMCTBA OKCUAOB. [lomyueHne okCuaoB.

OcnoBanusa. Krnaccudukarusi OCHOBaHWN: IIETOYM M HEpPacCTBOpUMBbIC OCHOBaHUsS. HomeHknaTypa ocHOBaHUW (MEXIyHapoAHass U TpPUBHAIIbHAS).
DuU3NYECKUE U XUMUYECKUE CBOMCTBA OCHOBAHUM. [lonyueHre ocCHOBaHHUIA.

Kucnotel. Knaccudukanus kucnor. HoMmeHkmarypa Kuciaot (MexayHapoaHasl ¥ TPUBHAIIbHAS).

Pu3nYECKUE U XMMUYECKUE CBOMCTBA KUCIOT. P aktuBHoctn metamuioB H. H. bekerosa. [lonyuenue kucior.

Comu. Homenknatypa coseit (MexayHapoiHas U TpuBHaNIbHAs ). PU3MUECKHe U XUMUUYECKHE CBOMCTBA cosiel. [lomydenne comneil.

['eneTnueckas cBs3b MEKy KJlaCCAMU HEOPTAHUYECKUX COCIMHEHUN.

XUMHYECKUH IKCIIEPUMEHT: KaueCTBEHHOE ONpEeeNieHne COIEepKaHus KUCIOPO/ia B BO3/IyX€; MOJyUYeHUe, cCOOMpaHue, paclio3HaBaHUE U W3y4YEHUE CBOMCTB
KHCIIOpOo/ia; HaOMIOJeHNe B3aUMOACHCTBHS BEIIECTB C KHCIOPOJOM M YCIOBHSI BOZHUKHOBEHHUS M MPEKpalleHus ropeHus (Toxkapa); O3HaKoMJieHHe ¢ oOpa3iamMu



OKCHJIOB M OIMCAaHUE WX CBOWCTB; MOJy4YeHHE, COOMpaHWe, PAacllO3HABaHWE U HM3y4YCHHE CBOWCTB BOAOpPOAA (TOPEHUE); B3aMMOACHCTBHE BOJIOPOJA C OKCHUIOM
Menu(IT) (BO3MOKHO HCTOJB30BaHUE BUICOMATEPHAIIOB); HAOIIOJeHHE OOpa3IlOB BEHIECTB KOJWYECTBOM | MOIIb, HCCIIEIOBAaHHE OCOOEHHOCTEH pPacTBOpPEHUS
BEILIECTB C PA3JUYHOM PaCTBOPUMOCTBIO; IPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHONW MACCOBOM JIOJEH PAaCTBOPEHHOrO BEIIECTBA; B3aUMOJCKHCTBHUE BOJBI C
MeTaylaMi (HaTpUeM U KajblueM) (BO3MOXKHO HCIIOJIb30BaHHE BHIEOMATEPUANIOB); OIpe/AeieHHEe PAaCTBOPOB KHUCIOT W INEJIOYEHl C MOMOIIBI0 HHIUKATOPOB;
UCCIIeIOBaHKE 00pa3IloB HEOPTAHMUSCKUX BEIIECTB PA3IMUHBIX KIIACCOB; HAOIOICHUE U3MEHEHHUSI OKPACKH HHIMKATOPOB B PACTBOPAX KHUCIIOT U MIEIOYCH; H3yUCHHE
B3aumojeiictBus okcuaa Meau(Il) ¢ pacTBopoM cepHOM KHUCIOTHI, KHCIOT C METajUlaMH, peakiuil HeWTpanusaluu; MOJTyYeHHE HEepacTBOPHUMBIX OCHOBAHUIA,
BBITECHEHHE OJIHOT0 METaJljla IPYTUM U3 PacTBOPA COJIM; PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe«BakHelie Ki1acChl HEOPraHUYECKUX COCAUHEHUIN.
Iepuoauveckuii 3akon u Ilepunoanyeckasi cucreMa XumMmudecKux 3jaemenTon . U.
MenpeneeBa. CTpoeHue aToM0OB. XUMUYeCKAas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIUU
[lepBbie MmOmBITKH KiaccU(UKAIMK XUMHUYECKUX 3JeMeHTOB. [loHSTHE O rpynmax CXOAHBIX 3JEMEHTOB (IIEJOYHbIE M IIEJIOYHO3EMENIbHbIE METaJllbl,
raJIOTeHbI, MHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yroT aM()OTEPHBIC OKCHUJIBI U THIPOKCH/IBI.
[Tepuonuueckuii 3akoH. [lepuoauueckas cucrema xumudeckux sineMentoB J[. . Menpaeneesa.
Kopotkonepuoanas u amunnonepuoanas Gopmsel [lepuoanueckoit cuctembl xumudeckux smeMenToB .M. Menneneesa. [lepuoasl u rpynmnel. @usznueckuit
CMBICJI TOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIHI JJIEMEHTA.
Crpoenue aromoB. CoctaB aTOMHbIX sifep. M3otombl. OnekTpoHbl. CTpOEHHE 3IIEKTPOHHBIX 000JI0YEK aTOMOB MEpBbIX 20 XMMHUYECKUX 3JIEMEHTOB
Ilepuonuueckou cucremsl /1. 1. MenaeneeBa. XapakTepucTKa XMMUYECKOTO 3JIEMEHTA 10 ero noioxeHnuto B [lepuoanueckon cucreme 1. 1. Menaeneena.
3aKOHOMEPHOCTH M3MEHEHUS PaJyca aTOMOB XMUMHYECKUX JIEMEHTOB, METAUIMYECKUX U HEMETaJUIMUYECKUX CBOMCTB MO TPyIIaM U MepuojiaM. 3HAUYCHHE
[lepuoanueckoro 3akoHa u [lepuonnueckoil cuCTEMbl XUMUYECKUX 3JIEMEHTOB ISl pa3BUTHS HayKH U npakThku. J[. 1. MeHnaeneeB — yu€HbIN U Ipa’KJaHUH.
Xumnueckas cBsi3b. KoBaneHTHas (MoyisipHasi U HETIOJISIPHAs) CBSI3b. DJIEKTPOOTPHUIATEIIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHas CBSI3b.
Crenenb okucienus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipouecckl OKuciIeHns: 1 BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTENH.
XUMHYECKUN SKCIIEPUMEHT: U3yudeHHE 00pa3lloB BEIIECTB METAIUIOB M HEMETAJUIOB; B3aUMOCHCTBHE TUIPOKCUIA IMHKA C pAaCTBOPAMU KUCJIOT M IIEJIOYECH;
MIPOBEJICHUE OMBITOB, WILTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUi (TOPEHHUE, PEAKIIUU PA3II0KEHUs, COSTUHEHHUS).
Me:xnpeameTHble CBSI3U
Peanmu3zainus MexXmnpeaMETHBIX CBsSI3€H MpU U3YUYEHWHM XMMHHM B § Kjacce OCYIIECTBISETCS Yepe3 MCIOJIb30BaHHE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX
MOHSITUM, TaK U TIOHSATHH, SBJISIOMIUXCS CUCTEMHBIMU ISl OTJEIBHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.
OOmme ecTecTBEHHO-HAyYHbIE TOHSATHS: HAy4yHBIH (akT, TUMOTE3a, TEOpHsl, 3aKOH, aHaIM3, CHUHTE3, KiIacCU(pUKALUS, MEePUOJIUYHOCTh, HaONIOJIECHUE,
SKCIIEPUMEHT, MOJICIIMPOBAHNE, U3MEPEHUE, MOJICIIb, SIBIICHHE.
dwuszuka: MaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIU, U30TOMBI, PaIMOAKTUBHOCTb, MOJIEKYJIa, SJIEKTPHUUECKUI 3apsl, BEIIECTBO, TENO, 00BEM,
arperaTHO€ COCTOSTHUE BEIIECTBA, ra3, GU3NUYECKUE BETUYNHBI, AUHUIIBI H3MEPEHUs, KOCMOC, TUIAaHETHI, 3BE3/1b1, COHIIE.
buonorus: porocunres, aeixanue, ouocdepa.
['eorpadus: armocdhepa, runpocdepa, MUHEPAIIbl, TOPHBIE TTOPO/IbI, TTOJIE3HBIE UCKOMTAeMbIe, TOTUIUBO, BOJAHBIE PECYPCHI.
IHNJIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATHI
N3yuenne xumMun B 8 Kilacce HaNpaBieHO Ha JOCTHXKEHHE O0YYAIOIIMMHUCS JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX Pe3yJbTaTOB OCBOCHUS YIEOHOTO
npeamera.
JIMUHOCTHBIE PE3YJIbTATBI
JIn4HOCTHBIE pPe3yNbTaThl OCBOCHHSI MPOTPAMMBI OCHOBHOTO OOIIEro 0oOpa30BaHHS JOCTUTAIOTCS B XOJe OOy4YeHHS XUMHU B €IUHCTBE Y4eOHOU u
BOCITUTATEILHON JAesTeNlbHOCTH OpraHu3aiud B COOTBETCTBHH C TPATUIIMOHHBIMH POCCHHUCKHMH COIIMOKYJIBTYPHBIMH W JyXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSMH,
MPUHATHIMU B OOIIECTBE MTPABUJIaMU U HOPMaMH MOBEACHUSI U CIIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS M COIIHMATN3AINN 00yUaIOI X CSI.



JIndHOCTHBIE PE3yIbTATHl OTPAXKAIOT CHOPMHUPOBAHHOCTH, B TOM YHCIIE B YACTH:
IIaTproTHYeCKOro BOCIMTAHUSA

1) HEHHOCTHOTO OTHOIICHHUS K OTEYCCTBCHHOMY KYJIBTYPHOMY, UCTOPHUYCCKOMY M HAyYHOMY HACJICIHMIO, IOHMMAHUS 3HAUCHHUS XUMHUYCCKOW HAYKH B KH3HH
COBPEMEHHOr0 O0O0IeCTBa, CIIOCOOHOCTH BIAJETh JOCTOBEPHOW HHGpOpMaluell O MEepeJOBBIX JOCTHIKEHUAX M OTKPBITUSX MHUPOBOW M OTEYECTBEHHOW XHMMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPONCTBE MHUpa M OOIIECTBA;

I'paxxaaHckoro BoCiMTaHUs

2) TPEICTaBICHUS O COIMAJIbHBIX HOpPMAax W TMPaBWJIaX MEXKIMYHOCTHBIX OTHOLICHUH B KOJUICKTHBE, KOMMYHHUKATHBHONW KOMIIETCHTHOCTH B OOIIECTBEHHO
TMIOJIE3HOM, y4eOHO-MCCIIeJ0BATEIbCKOM, TBOPUECKOW U JAPYrUX BUAAX JESATENbHOCTH; TOTOBHOCTH K Pa3HOOOPa3HOM COBMECTHOW IEATEIbHOCTH IMPH BBIMOIHEHUU
y4eOHBIX, TTO3HABATEILHBIX 33]1a4, BHIMOJTHCHHH XUMUYECKUX IKCIIEPUMEHTOB, CO3JaHIH YI€OHBIX TPOEKTOB, CTPEMIICHHUS K B3aUMOTIOHUMAHUIO U B3aMMOIIOMOIIIH B
nporecce 3Tol y4eOHOI JesTebHOCTH; TOTOBHOCTH OIICHHBATh CBOE MOBEIECHUE U MOCTYNKH CBOMX TOBAapHINEH C MO3UIMH HPABCTBEHHBIX M MPAaBOBBIX HOPM C
y4€TOM OCO3HAHUS MOCEICTBHUI MOCTYIKOB;

IleHHOCTH HAYYHOI'0 TO3HAHUA

3) MUPOBO33PEHYCCKHMX MPEACTABICHUN O BEIIECTBE M XUMHYECKOW PEaKIMH, COOTBETCTBYIOUIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTaBJISIOIINX
OCHOBY JJIs TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTHUHBI MUPA; MPEICTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTUS MPUPOJbI, B3AUMOCBSI3AX YeNOBEKa C
MPUPOAHOMN CPENO, O POJIM XMMHH B ITO3HAHUU ATUX 3aKOHOMEPHOCTE;

4) mo3HaBaTEIbHBIX MOTHBOB, HAIIPABJICHHBIX HA MOJyYCHUE HOBBIX 3HAHHUM 110 XMMHUH, HCOOXOIMMBIX sl 00BACHEHHUS HAOJIFOTaeMBbIX MPOIIECCOB U SIBIICHHIA;

5) mo3HaBaTenbHOU, MHOOPMAIIMOHHONW M YHMTATEILCKOW KYJIbTYPHI, B TOM YHCJIC HABBIKOB CAMOCTOSITEIbHOH pabOThl ¢ Y4eOHBIMH TEKCTaMH, CIPABOYHOU
JTUTEPATypPOM, JOCTYITHBIMU TEXHUYECKUMH CPEACTBAMU MH(DOPMALIMOHHBIX TEXHOJIOTUH;

6) mHTepeca K 00YYEHHUIO U TIO3HAHUIO, JIF0003HATEIILHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K CaMOO0OPa30BaHHIO, IPOCKTHOW U UCCIIEI0BATEIBCKOM ETEIbHOCTH, K
OCO3HAaHHOMY BbIOOpPY HAMPABICHHOCTH M YPOBHS 00yueHUs B JallbHEHIIIEM;

®opMupPOBaAHUSA KYJIbTYPbI 310POBbS

7) OCO3HaHMS IEHHOCTH KU3HH, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY 3[I0POBBIO, YCTAHOBKH Ha 3/J0POBBIA 00pa3 KU3HH, OCO3HAHMUS TOCIICACTBHIA U HEPHSITHS
BpPEIHBIX TpPUBBIUEK (YMOTPEOICHUS ATKOTOJsl, HAPKOTUKOB, KYPEHHs), HEOOXOIUMOCTH COOJIIOJECHUS MPaBUIl O€30MACHOCTH MPU OOpaIICHHUH C X UMUYECKUMHU
BEIIIECTBAMHU B OBITY M pEaIbHOM JKU3HH,

TpynoBoro BocnuTaHus

8) mHTepeca K MPAKTHYECKOMY HM3YYEHHIO MPOodeccuil U TpyAa pa3IidHOrO Poja, YBaKEHHE K TPYAy Hpe3yibTaTtaM TPYAOBOW JEATEILHOCTH, B TOM YHCIIE Ha
OCHOBE TMPUMEHEHUS MPEAMETHBIX 3HAHUW IO XMMHHU, OCO3HAHHOTO BHIOOpA WHIWBHUIYAIBHOW TPAGKTOPUHU MPOJODKEHHS 00pa30BaHHS C y4€TOM JTMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHHU, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; yCIeTHON MpodeccnoHalbHOM AeITeTbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHIA;
TOTOBHOCTH aJalITUPOBATHCS B TPOPECCHOHATILHOM Cpelie;

JKO0JIOTNYECKOr0 BOCIIMTAHUSA

9) 5KOJIOTHYECKH IEIeCO00pa3HOro OTHOMICHHS K MPHUPOJE KaK UCTOUYHHKY KM3HM Ha 3eMiie, OCHOBE €€ CYIIEeCTBOBAaHUS, MOHUMAHHS IIEHHOCTH 3I0POBOTO U
0e3o0macHOro o0pasa JKU3HH, OTBETCTBEHHOTO OTHOIIEHHUSI K COOCTBEHHOMY (DM3MUECKOMY U MCUXHUYECKOMY 3JI0POBBIO, OCO3HAHMSI IIEHHOCTH COOTIOACHMS MPaBUIT
0e30macHOTO TOBEACHUS TP pabOTEe ¢ BEIIECTBAMH, a TAK)KE B CHUTYAIUSX, YTPOXKAIOIINX 3I0POBBIO U YKU3HU JIFOJIEH;

10) cnocoOHOCTH MPHUMEHATh 3HAHUS, MOJydaeMble TPU M3YYCHUU XUMHH, JUIS PEUICHHUs 3a/ad, CBSI3aHHBIX C OKPYKAIOUICH MPUPOIHON CPeoM, MOBBIIICHHS
YPOBHSI JKOJOTUYECKOW KYJIbTYPHI, OCO3HAHHS TJIOOQIHHOTO XapaKTepa JKOJIOTHYECKHUX MPOOJIeM W IMyTed HMX pelIeHUs MOCPEACTBOM METOA0B Xumuu; 11)
9KOJIOTUYECKOT'O MBIIICHUSI, YMEHUS PYKOBOJICTBOBATHCS UM B ITO3HABATEIbHOM, KOMMYHUKATUBHON M COLIMATIBHON IIPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATHI
B cocraBe MeTampeaMEeTHBIX pe3yJIbTAaTOB BBIACISIOT 3HAUYMMBbIE Ui (hOPMHUPOBAHUS MHUPOBO33PEHHs OOIEHAYyYHBbIC TIOHATUS (3aKOH, T€OpHUS, MPUHIIUII,



TUIoTe3a, (pakt, cucTeMa, MpoIecc, SIKCIEPUMEHT U JAp.), KOTOPbIE UCIIONb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETax U MO3BOJSAIOT HA OCHOBE 3HAHUHU U3
3TUX MPEAMETOB (OPMUPOBATH MPEACTABICHHUE O IIEIOCTHON HAayYHOW KapTHHE MHpA, U YHUBEpcajbHble YueOHbIEe AeHCTBUA (TI03HABATEIbHbIE, KOMMYHUKATUBHBIE,
pEryIsSTHBHBIE), KOTOpbIe 00ecrieynBaroT (pOpMUPOBAHNE TOTOBHOCTH K CAMOCTOSTEIbHOMY IJIAHUPOBAHUIO M OCYIIECTBICHUIO YUCOHOM NEATETLHOCTH.
MeTtanpeameTHble pe3yabTaThl OCBOCHUS 00pa30BaTeIbHON MPOrpaMMbl [0 XUMUU OTPAXKArOT OBJIAZICHHE YHUBEPCATbHBIMH MO3HABATEIbHBIMU JIEHCT BUSMH,
B TOM 4HUCIJIC:
ba30BbIMH J10rH4eCKUMH e CTBUSIMHU

1) YMCHHUEM HCIOJIB30BATh HpI/IéMBI JIOTUYCCKOr'0 MBIINIJICHHUA IIPU OCBOCHHUU 3HAHUU: PACKPBIBATE CMBICII XUMHUUYCCKHUX HOHATHUH (BBII[CJISITB HX XapaKTCPHBIC
MPU3HAKY, YCTAHABJIMBATh B3aUMOCBSI3b C JIPYTMMH MOHSATHSIMH), UCIOIb30BaTh MOHATHUS AJIsi OOBSICHEHHS OTAEIbHBIX (JAKTOB U ABJICHUN; BIOMPATh OCHOBAHUS U
KpUTCpUN IJId KHaCCI/I(bI/IKaL[I/II/I XUMHUYCCKUX BCIICCTB U XHUMHUUYCCKUX peaKHHﬁ; YCTaHaBJIMBATL MMPUYMHHOCJICACTBCHHBIC CBA3HW MCKIAY o0OBeKTaMu HU3Yy4YCHUSA;
CTPOUTH JIOTUYECKUE pacCy AeHUs (MHIYKTUBHbIC, IeIyKTUBHBIC, 10 aHAJIOTUN); AENaTh BBIBOJbI U 3aKIIOUYCHHUS;

2) YMCHHEM TNPUMEHSTHh B IPOLECCEe MO3HAHMS MOHATHS (IIPEAMETHBIC M METAalpEeIMETHBIC), CUMBOJINYCCKUE (3HAKOBBIC) MOJICIU, MCIOJIb3YeMbIE B XUMHH,
peoOpa3oBbIBaTh IIUPOKO MPUMEHSEMble B XUMHUU MOJICIbHBIC MPECTABICHUS — XUMHYECKHH 3HaK (CUMBOJ 3JE€MEHTa), XUMU4eckas ¢opMmylia U ypaBHEHHE
XUMHUYECKOU PCakiun — Mnpu pCIICHUN y‘~I€6HO-H03HaBaTCJII)HI)IX 3agad, C yT-IéTOM 9THUX MOJCJIBHBIX HpeI[CTaBJIeHI/Iﬁ BBIABJIATH U XapPaKTCPU30BATH CYIICCTBCHHLIC
MPU3HAKA H3Y4aeMbIX OOBEKTOB— XHMHUYECKHX BEUIECTB M XHMMHUYECKUX PEaKIIHii; BBIABIATH OOIIHME 3aKOHOMEPHOCTH, MPUYHMHHOCIECACTBEHHBIE CBSI3U H
IMPOTHUBOPCUUA B U3YUACMBIX MPOLCCCaxX U ABJICHUAX; MPEAjIaraTb KpUTCPUN IJIA BBIABICHHUA 3TUX 3aKOHOMepHOCTCﬁ u HpOTI/IBOpeql/If/i; CaMOCTOATECIIBHO BI)I6I/IpaTI)
croco® pemieHusi ydyeOHOHM 3amauu (CpaBHUBATh HECKOJBKO BApUAHTOB pEIIEHUS, BHIOMPATh Haubosee MOIXOISAMIMA C YYETOM CaMOCTOSTEIBHO BBIJICICHHBIX
KpUTEPUEB);

Ba3oBbIMHM Hccile10BaTeILCKMMH J1eHCTBUSIMU

3) YMCHHEM HCIIOJb30BATh NOCTABJIICHHBIC BOIIPOCHI B KAYECTBC HHCTPYMCHTA ITO3HAHUS, a4 TAKKC B KAYECTBC OCHOBBI JJIA (1)OpMI/IpOBaHI/I$I THUIIOTE3bI 110 ITPOBEPKE
MIPABIJILHOCTH BBICKA3bIBAEMBIX CYXKICHHIA,

4) nmpuoOpeTeHue OmbiTa M0 IUIAHWPOBAHUIO, OPraHM3allik M TPOBEJCHUIO YYCHHYCCKUX OSKCICPUMEHTOB: yMEHHE HaOJIoJaTh 3a XOJOM Mpoliecca,
CaMOCTOSITENILHO TPOTHO3UPOBATH €ro pe3ysbTar, (opMyIHpoBaTh 0000IEHUS U BBIBOBI MO PE3yJIbTaTaM MPOBEAEHHOTO OMNbITA, UCCIEIOBAHMS, COCTABIATh OTYET
0 MpojieNIaHHOM paboTe;

PadoToii ¢ nupopmanmeit

5) ymMeHHEeM BbIOMpaTh, aHATM3UPOBATH U WHTEPIPETHPOBATH MHPOPMAIIMIO PA3IMYHBIX BUIOB U (HOPM TPEICTABICHUS, MOTY4aeMyI0 U3 pa3HbIX MCTOYHUKOB
(Hay4HO-TIONyNIApHAs. JIMTEepaTypa XHUMHUYECKOTO COJEp)KaHUs, CIpaBOYHbIE MOCOoOWs, pecypchl MHTepHeTa); KPUTHYECKH OLIEHHBATh MPOTHBOPEUMBYIO U
HEJIOCTOBEPHYIO “H(pOpMaIIHUIO;

6) yMeHHEM MPUMEHSATH pa3IndHbIE METOJBI W 3aPOCHI MPH MOUCKE W O0TOOpe MHPOPMAIMM U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOMUMBIX IS BBITIOJIHE HHS
y4eOHBIX M MO3HABAaTEIbHBIX 3a7au Ompe-AeNEHHOr0 THUIA; MPHOOPETEHUE OMbITa B OOJACTH UCIOIb30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHIA,
OBIIaJICHHE KYJIbTYPOH aKTHBHOTO MCIOIb30BAHMS PA3IMUHBIX MOMCKOBBIX CHCTEM; CAMOCTOSTEIHHO BBIOMPATh ONTUMANBbHYIO (OPMY MpeCcTaBiIeHuss UHpopMauu
U WITIOCTPUPOBATh pelIaeMble 3a/1a4i HECIOKHBIMH CXEMaMH, TuarpaMMaMu, IpyruMu gopmMamu rpaguky ¥ UX KOMOMHALIUSAMU;

7) yMEHHEM HCIIOJIb30BaTh U aHAJIIM3UPOBAThH B MPOIlECCE YUCOHON M MCCIIeI0BATENbCKON NEITEIbHOCTH HHPOPMALIUIO O BIMSHUKM MPOMBIIIICHHOCTH, CEIbCKOTO
XO3SICTBA M TPAHCIIOPTA Ha COCTOSTHUE OKPYIKArOIIeH PUPOIHOMN CPEIbI;

YHuBepcaabHbIMH KOMMYHHKATUBHBIMH J1€HCTBUSIMU

8) ymeHueM 3amaBaTh BOMPOCH! (B XOJ€ AHAjOra W/WIM JUCKYCCHH) MO CYIIECTBY OOCYXKIaeMON TeMbl, (OPMYIHPOBATH CBOU MPEIIOKEHHS OTHOCHTEIBHO
BBHITIOJTHEHUS TIPEATIOKEHHOM 3a/1a4u;

9) mpuoOpeTeHHe OMbITa MPE3CHTAIMN PE3YJIbTATOB BBITIOJIHEHUS XUMHUYECKOTO IKCIIEpUMEHTa (JTa0paToOpHOTro OMbITa, Ja0OpaTOPHOH PabOTHI IO UCCIICTIOBAHUIO
CBOWCTB BEILIECTB, yUeOHOTO MPOEKTA);



10) 3aMHTEpECOBAaHHOCTh B COBMECTHOW CO CBEPCTHHKAMH IO3HABATEIbHOW M HMCCIICHAOBATEIbCKOW JESTEILHOCTH MPU PEIICHHHM BO3HUKAIOMIMX Mpo0ieM Ha
OCHOBE yd€ra OOIIMX HHTEPECOB U COIVIACOBAHMSA MO3UIMH (0OCYXkAeHHsA, OOMEH MHEHUSMH, «MO3TOBBIE HITYPMbD», KOOpIMHALMS COBMECTHBIX IEHCTBUM,
OIIpe/IeNIEHUE KPUTEPHUEB 10 OLIEHKE KaueCTBAa BHINIOJIHEHHON pabOThI U Jp.);

YHHBepcaJIbHBIMH PEryJIITHBHBIMHU AeHCTBHAMH

11) yMeHHEeM CaMOCTOSITEIBHO ONPENEIsTh LU ACITCIBHOCTH, IUIAHUPOBATh, OCYLIECTBIISATh, KOHTPOJIMPOBATh U MPH HEOOXOJMMOCTH KOPPEKTUPOBATH CBOIO
JeSTeNbHOCTb, BBIOMpaTh Haubosiee HPPEKTHBHbIE CHOCOOBI pEIIeHUs y4eOHBIX M IO3HABATENBHBIX 3a/lad, CAMOCTOSITEIbHO COCTaBIATh WM KOPPEKTHPOBATh
MPEUIOKEHHBIA alTOpUTM JEHCTBUN TPHU BBHINOJHEHUU 33/laHUil ¢ Yy4€TOM MOJY4YCHHs HOBBIX 3HAHMH 00 HM3y4aeMbIX OOBEKTaX — BEUIECTBAX U PEAKIUX;
OLICHUBATH COOTBETCTBUE IOJIYYEHHOIO PE3yJIbTaTa 3asBJICHHOMU LEIIN;

12) ymeHueM UCIOIb30BaTh M aHAJTM3UPOBATh KOHTEKCTHI, IIPeIaraeéMbI¢ B YCIIOBUH 3aJIaHUH.

INPEAMETHBIE PE3YJIbTATbHI
B cocraBe nmpeaMeTHBIX pe3ysbTaTOB [0 OCBOCHUIO 00S3aTENBHOIO COAEP)KaHMs, YCTaHOBJIEHHOIO JAHHOM NMpUMEpHON pabodel MporpamMMmoil, BbIJIENSIOT:
OCBOEHHBbIE OOY4YaIOIMMUCS HayyHbl€ 3HaHUSA, YMEHUS M CIOCOOBbI JEHCTBU, crenupuyeckue A npeaMeTHol obnactu «XUMHs», BUABI AEATEILHOCTU IIO
MIOJIyYEHHIO HOBOT'O 3HaHMS, €r0 HHTEPIPETalMU, IPeoOpa30BaHUI0 U IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYalLlUsX.
[IpenMeTHbIe pe3ysbTaThl OTPAXKAOT CPOPMUPOBAHHOCTD Y 00YUAIOIIUXCS CIEAYIOIUX YMEHUI:

1) packpvieéame cmbici OCHOBHBIX XUMHYECKUX TOHATHIA: aTOM, MOJICKYJIa, XAMUYECKHI AJIEMEHT, IPOCTOE BEILECTBO, CJI0KHOE BELIECTBO, cMeCh (OHOPOAHAS U
HEOJHOPOJHAsA), BAJICHTHOCTb, OTHOCUTEJIbHAS aTOMHAs M MOJIEKYJsIpHas Macca, KOJIMYECTBO BEILECTBA, MOJb, MOJIIPHAs Macca, MaccoBas J0JI1 XMMHUYECKOIO
3JIEMEHTa B COEIMHEHUH, MOJIIPHBI OOBEM, OKCHJ, KHUCIOTAa, OCHOBAHHUE, COJIb, 3JEKTPOOTPULATENBHOCTb, CTENEHb OKHCICHMS, XHMUYECKas peakius,
KJaccu(UKaLusl peaKuii: peakiuu COSAMHEHUS, PEaKIHUU Pa3JIOKCHHS, PEaKIUi 3aMEIICHUs, peakiuun oOMeHa, 3K30- U DHIOTEPMUYECKHE PEAKINH; TEIUIOBOU
3G eKT peakluy; SAPO aToMa, JIEKTPOHHBIM ClIOM aToMma, aTOMHas opOMTanb, paAuyCc aToMa, XUMUYECKas CBs3b, MOJISIPHAs M HEMOJsIpHas KOBAJEHTHAs CBS3b,
MOHHAasl CBSI3b, MOH, KATHOH, aHHOH, PacTBOp, MaccoBast J10J1s BellecTBa (IPOLEHTHAs] KOHLIEHTpALMsl) B PacTBOPE;

2) unocmpuposams B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATHI (CM. I1. 1) ¥ IPUMEHSITh 9TH TOHSATHS IIPH OMUCAHUHU BEIIECTB M UX MPEBPAILCHUII;

3) ucnonvzosams XUMUYECKYIO CHMBOJUKY JIJIsI COCTaBIICHHsT (POPMYJT BELIECTB M yPaBHEHHUI XUMHUCSCKUX PEAKIIHUil;

4) ompedensimp BaJCHTHOCTh ATOMOB DJICMEHTOB B OMHApPHBIX COCAMHEHHSX; CTEICHb OKHCIICHHS JJIEMEHTOB B OMHAPHBIX COCIMHCHUSX; MPUHAIICKHOCTh
BELIECTB K OINpeNeIEHHOMY KJIacCy COeAMHEHU 10 (popMyraM; BUI XUMHUUECKOM CBSI3U (KOBAJICHTHAs! U MIOHHAs) B HEOPTaHUYECKUX COEIMHEHU SIX;

5) packpwvisamv cmwicn Tlepuoaudeckoro 3akona J[. M. MenpeneeBa: JeMOHCTPUPOBATh MOHUMAHUE MEPUOANYCCKON 3aBHCHMOCTH CBOWCTB XMMHUECKUX
3JIEMEHTOB OT UX MOJ0XeHus B Ilepnonndeckoil cucreme; 3aKOHOB COXPaHEHMsI MACChl BELIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHUs, 3aKOHA
ABOrajipo; ONMUCHIBATh M XapaKTepU30BaTh TabIuuHyo Gopmy [leproandeckoit cucTeMbl XUMHUECKUX 3JEMEHTOB: pa3jnyaTh MOHATHS «TJaBHas noarpymnmna (A-
rpynna)» u «nobounas noarpynmna (b- rpynna)», Mansie u O0onbline MeprUoJIbl; COOTHOCUTh 0003HAUEHUs, KOTOpble uMeroTcs B Tabnuue «llepuoguueckas cuctema
XUMHYeckux aneMeHToB J[. V. MeHneneeBa» ¢ YMCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHHMsS aTOMOB XMMHYECKHX AJIEMEHTOB (COCTaB W 3apsi spa, oOlee 4Hucio
JIEKTPOHOB U PacHpeielieHue UuX 1o ANEKTPOHHBIM CII0SIM);

6) xnaccuguyuposams XMMUYECKUE SIIEMEHTBI; HEOPraHMUECKHE BEIIECTBA; XUMUYECKUE PEaKIUH (II0 YUCIy ¥ COCTaBy YYaCTBYIOIIMX B PEAKIMH BEILECTB, 10
TerioBoMy 3G deKTy);

7) xapaxmepusosams (Onucviéams) OOUIME XMMUYECKHE CBOWCTBA BEIIECTB PA3IMYHBIX KJIACCOB, MOJITBEPIK/Iast ONMCAHUE TIPUMEPAMHU MOJICKYJISIPHBIX YpaBHEHUIH
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuil;

8) npoerosuposams cBOWCTBA BEIIECTB B 3aBUCUMOCTH OT X KaUE€CTBEHHOT'O COCTaBa; BO3MOKHOCTH MPOTEKAHUS XUMHUYECKHX MpPEBPAIICHHI B pa3IMYHbIX

YCIIOBUSIX;



9) 6bl4UC/IANb OTHOCUTCIIBHYIO MOJICKYIIAPHYIO U MOJIIPHYHO MAcCChl BCIICCTB; MACCOBYIO JOJIIO XUMHUYCCKOI'O 3JICMCHTA IO (bOpMyJIC COCAUHCHUA,; MAaCCOBYIO

JIOJIIO BEIIECTBA B PACTBOPE; MPOBOJAUTH PACUETHI 10 YpaBHEHUIO XUMHUYECKON PEaKIlny,
10) npumensimv OCHOBHBIC OTIEPALMU MBICIIUTEILHON JACITEIBHOCTA — aHAJIN3 U CUHTE3, CPaBHEHUE, 0000IICHNE, CUCTEMATH3aIUIO, KIIACCH(HUKAIINIO, BBISBICHHE
MPUYMHHO-CIICACTBEHHBIX CBS3€d — Ui W3YYCHHUS CBOWMCTB BEIIECTB M XMUMHUYECKHUX PEaKIHMi; €CTECTBEHHO-HAy4YHbIE METOAbl TO3HAHUS — HaOIOJCHUE,

U3MEpPEHUE, MOECIMPOBAHUE, SKCIIEPUMEHT (PEaJIbHbII U MBICJICHHBIN);

11) cnedosams npaBUIIaM MOJIB30BAHUS XUMHUYECKOW MOCYI0i U 1aDOPAaTOPHBIM 000PYIOBAaHHEM, & TAKIKE MPABHIaM OOPAIICHHs C BEIIECTBAMU B COOTBETCTBUH C
MHCTPYKLIMSMHU [0 BBIIOJHEHHUIO J1A00PATOPHBIX XUMHYECKUX OMNBITOB IO IOJYYCHHIO M COOMpPAaHUIO Tra3000pa3HBIX BEIIECTB (BOAOpPOJA M KHCIOPOAA),
IIPUTOTOBJICHUIO PAaCTBOPOB C ONPEAENEHHONM MaccoBOW J10Jieil pacTBOPEHHOIO BEILECTBA; IUIAHUPOBaTb M IMPOBOAMTH XUMHUYECKHE SKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB LIET0YEH U KUCIIOT C OMOIIBIO HHANKATOPOB (JIaKMYC, (peHoI(TanenH, METHIOpaHK U Ap.).



TEMATHYECKOE IIVTAHUPOBAHHUE

Ne |HaumeHoBaHue pa3jeioB U TeM KommuecTBo yacos JlaTa Buabl nesTeIbHOCTH Buabl, popmbl
n/n |mporpamMmsl H3Y4eHUsl KOHTPOJIsI JexTponHbIe (uudpoBbIe)
BCEr0 |KOHTPOJIbHBIE [PAKTHYECKHE 00pa3oBaTe/ibHbIE Pecypchl
paboThl PaboThI
Pazzen 1. [lepBoHava/ibHbIe XUMHYECKHE TIOHATHSI
1.1. [Xumusi — Ba:KHasi 00,1acTh 5 0 2 05.09.2023 [T1CcEMEHHBIIH https://resh.edu.ru/http:/alhimik
eCTeCTBO3HAHMUS H MPAKTHYECKOi 19.09.2023 PacKpbIBaTh CMBICI U3y4aeMBbIX MOHSTHIA; KOHTpOJIb; .ruhttps://hij.ru/
[AeSITETLHOCTH YeI0BeKa PackpbIBaTh POJIb XMMHH B IPUPOJIE M JKH3HH YETOBEKa, €& CBA3b C APYTMMH Haykamu;  [[IpaKTHYecKas http ://c-books .narod.ru/
Pa3nuuaTh YUCTHIE BENIECTBA K CMECH; OIHOPOIHBIE H HEOMHOPOIHbIe cMecH; Crienosats [PadoTa; https://1sept.ru/
[IpaBHJIaM I0JIb30BaHMsI XUMHYECKOH MOCYI0H 1 1ab0paTOpHBIM 000pYI0BaHUEM, & Camoonenka ¢ https ://iu.ru/video-lessons
TaKoKe MpaBUiIaM OOPAIICHHS C XUMUYECKIMHU BEIIECTBAMH B COOTBETCTBUH C MCIT0JIb30BAHUEM«K
MHCTPYKIHMAMH 110 BBIIOJIHEHUIO IPAKTHYECKHX PaboT; OnenouHoro
[lmaHupoBaTh U MPOBOAUTH XUMUYECKUI SKCIIEPUMEHT 11O U3YYEHUIO U OITUCAHUIO JIACTay;
(hM3MYECKHX CBONCTB BEIIECTB, CIIOCOO0B Pa3/IeICHHs CMECEii BELIECTB;
lcrionb30BaTh MPY BBINOJIHEHUH YU4eOHBIX 3aaHUH U B IIPOLIECCE UCCIISI0BATENIBCKOI
IeATEIbHOCTH HAYYHO-TIOMYIISIPHYIO JIUTEPATYpPy XMMHUUYECKOTO COACPIKAHHS, CIIPAaBOYHBIC|
MaTepualsl, pecypcbl iHTepHeTa;
BbIcTpanBaTh pa3BEPHYTHIEC MMCBMEHHBIE U YCTHBIE OTBETHI C ONOPOil Ha MHGOPMALUIO U3
y4eOHHUKA U CIPABOYHBIX MaTEPHAIIOB, IPAMOTHO HCIOIb30BATh H3y4YCHHBIH MOHATHITHBII
armnapaT Kypca XMMUU;
1.2. |BemecTBa H XHMHYECKHE peaKIHU 15 1 0 21.09.2023 'Y erHblit onpoc; https://resh.edu.ru/http:/alhimik
16.11.2023 [IpUMEHSTH €CTECTBEHHO-HAYYHbIC METOIBI II03HAHMS (B TOM 4HCIIe HAOIIOAEHHUE, [TiucemenHbIi -ruhttps://hij.ru/
MOJIEINPOBAHNE, SKCIIEPUMEHT) U OCHOBHBIC OIIEPALIMU MBICIIUTEIBHON NEATEIbHOCTH [KOHTPOJIb, http ://c-books .narod.ru/
(cpaBHeHHe, KIacCU(DUKALNA) IS U3YdEHUs BEWIECTB U XMMUYECKUX PEAKIIMIL; [KonTponbHas https://1sept.ru/
PacKpBIBATH CMBICT H3y9aeMBbIX [OHSATHII X 3aKOHOB U IIPHMEHSITE 3TH ITOHSTHS [P [pabora; https://iu.ru/video-lessons
OIMCAHHH CBOMCTB BEIECTB M UX MPEBPAIICHUIA; TectupoBanue;
PasnuyaTh GU3HUECKHE U XUMHYECKHE SIBJICHUS, OOBACHATD UX CYIIHOCTb C TOUKH 3PEHHS JlukTant;
ATOMHO-MOJICKYJISIPHOTO YUCHHS;
OnpenensaTs NPU3HAKK XMMUYECKUX PEAKIUH, YCIOBUS HX NIPOTEKaHUs;
OOBSICHSATD CYIIHOCTh (PM3MIECKMX U XUMHUUYECKUX SBJICHHI C TOUKH 3PEHHSI aTOMHO -
MOJIEKYJIAPHOTO YUEHHs;
KnaccuduimpoBars XuMuuecKue peakiuy (10 YiCITy H COCTaBY PEarupyromux 1
00pa3yIOIINXCs BEIIECTB);
CocTaBiATh (GopMyJibl GMHAPHBIX BEILECTB 110 BAJIGHTHOCTU U ONPEEIIATh BAICHTHOCTh
0 popMyJiaM BEIIECTB;
PaccTaBiaTh KO3(OUIMEHTH B YPABHEHUSIX XMMUYECKHX PEaKIUii;
BricTpauBaTh pa3BEPHYTHIEC MMCHMEHHBIE M YCTHBIC OTBETHI C OMOPOI Ha HH(OPMALIHIO U3
ydeOHHMKa M CPABOYHBIX MATEPHAIIOB, IPAMOTHO HCIIOJIb30BaTh H3YUEHHbBIH NOHATUHHBII
armnapaT Kypca XMMUU;
Toro no paszgeny 20

Paznen 2. BaikHeiilmme npeacTaBuTe/ I HEOPraHMYeCKHX BellleCTB



https://resh.edu.ru/
https://hij.ru/
https://1sept.ru/
https://resh.edu.ru/
https://hij.ru/
https://1sept.ru/
https://iu.ru/video-lessons

2.1. |Bo3xyx. Kuciopoa. Ilonsitie 06 okcnaax 21.11.2023 N 'V CTHBII Onpoc; https://resh.edu.ru/http:/alhimik
05.12.2023 PaCprLIBaTL CMBICIT H3y4aeMbIX HOH{[THP[ Y IPHMEHSATH STH MOHATHS P ONMCAHUH ISRy — ruhttps://hij.ru/
CBOUCTB BCLICCTE 1 UX NPCBPalllCHITH, KOHTPOJIE; http ://c-books .narod.ru/
XapakTepH30BaTh (OIMCHIBATH) COCTAaB BO3MyXa, (GH3MUECKHE H XUMUYECKHE CBOICTBA MpaxTiaeckas https://1sept.ru/
KICIIOPOJIa, CIIOCOOBI €ro IOMy4YeH s, IPUMEHEeHHE i 3HaUCHHE B IPUPOJIE H KU3HU paGora; https ://iu.ru/video-lessons
1CI0BCKa; TecrupoBanue; http://www.periodictable.ru/
CpaBHUBATh PEAKI[MH FOPSHUS H MEIICHHOTO OKHCIICHNUS; CaMooleHKa ¢
CoOupath NPUOOPHI IS TTOIYYSHHUS KUCTIOPO/a (BEITECHEHHEM BOJIbI U BO31lyXa); HCTIOJB30BAHMEM
Pacro3HaBaTh OMBITHBIM ITYTEM KHCIOPOL; Ouerouroro
crionp30BaTh XHUMUYECKYIO CHMBOJIMKY U1 COCTABIICHUs OPMyYIT BEIECTB, cTay;
MOJICKYJISIPHBIX YPaBHEHHH XHMUYECKUX PEeaKlHil ¢ ydacTHeM Kuciaopoaa; OObsICHITE
CYIIHOCTB SKOJIOTHMYECKUX MPOOIEM, CBSI3aHHBIX C 3arPs3HEHHEM BO3IYXa;
CiezioBaTh IpaBHIaM 6e30macHoil paboThl B 1a60paTOPHH IPH UCIIOIE30BAHUN
XUMHYECKOM HOCYBI B 000PYIOBAHUS,  TAKKE PABUIAM OOPAILCHHS C FOPIOYHMU
BEILICCTBAMH B OBITY;
[L1aHUpPOBATH U OCYIIECTBIATh HA IPAKTUKE XMMHYECKHE SKCIIGPUMEHTEI, IPOBOJUTH
HAOJII0ICHHS, IeIaTh BBIBOJIBI IO Pe3y/IbTaTaM dKCIEPUMEHTA; Y4acTBOBATh B
COBMECTHOH paboTe B IpymIIe;
lcrionb30BaTh MPY BBINOJTHEHUH YU4eOHBIX 3a1aHUH U B IIPOLIECCE UCCIIE0BATENIbCKOMH
[esITeIbHOCTH HayYHO-TIOMYIIIPHYIO JTUTEPATyPy XMMHYECKOTO CONSPIKAHNUS, CIIPABOYHBIC
MaTepHabl, pecypesl MHTepHeTa;
BoicTpanBaTh pa3BEpHyTHIC IMCBMEHHBIE U YCTHBIE OTBETHI C OMOPOil Ha HHYOPMALIHIO U3
yueOHHUKA U CIIPABOYHBIX MATEPUAIIOB, IPAMOTHO HCIIOIb30BATh H3YUCHHBIH OHATHIHBIH
armapar Kypca XUMHI;
2.2. |Boaopon. 07.12.2023 'V erHBIi onpoc; https://resh.edu.ru/http:/alhimik
[onsiTHe 0 KHCJIOTAX 1 COISIX 21.12.2023  |pyckpripath cMEICH H3YYACMBIX TOHATHIL H IIPHMEHSTS STH IOHATHA TIPH OIHCAHUN [uceMeHHbIT -ruhttps://hij.ru/
CBOICTB BEIIECTB U MX MPEBPAILCHUH; KOHTPOJIb; http ://c-books .narod.ru/
XapakTepu30BaTh (OMICHIBATH) (PM3MUECKHE M XUMUIECKHE CBOHCTBA BOIOPO/a, criocobbi|IIpakTHaecKas https:/1sept.ru/https://iu.rufvid
€ro 10JTy4€eHusl, IPUMEHEHHUE; pabora; €0-
CoGupath IprGOp JUIs MOIYYEHHUsT BOAOPOa; TecTupOBaHHUE; lessonshttp://www.periodictabl
Vcronb30BaTh XUMUUYECKYIO CUMBOJIMKY ISl COCTaBJICHUS ()OPMYIT BEILIECTB, JlukTanT; e.ru/
MOJICKYJISIPHBIX YPaBHEHHI XHMAYECKUX PEakiuii ¢ yuactiem Boxopona; Crenosars
paBuIaM 0e30MacHoi paboThl B 1aOOPATOPUH NP UCHOIb30BAHUN XUMUUYECKOH TOCYIbI
1 000pyI0BaHMS, @ TAKOKe PABUJIAM OOPAILCHHS C TOPIOYNMH BEIIIECTBAMU B ObITY;
[L1aHUpOBATh U OCYLIECTBISITH HA IPAKTHKE XMMHYECKHIE SKCIICPUMEHTBI, IPOBOAUTD
HAOJII0ICHHS, IeIaTh BBIBOJbI [I0 Pe3y/IbTaTaM dKCICPUMEHTA; Y4acTBOBATh B
COBMECTHOH paboTe B IpyIIIe;
2.3. |KoJnvecTBeHHbIE OTHOLIEHUSI B XUMHH 26.12.2023  |PackpbiBaTh CMBICIH H3y4aeMBIX TIOHSTHIT M IPUMEHSTh TH IOHSTHS, a TAKKe N3ydeHHbie |Y CTHBIH 0npoc; https://resh.edu.ru/http:/alhimik
11.01.2024  |;akome1 u Teopun [UT pellieH s PACUETHBIX 31a4; [TncemenHpIi -ruhttps://hij.ru/
(BBIYHCIIAT MOJISIPHYIO MAacCy BEIIECTB; KOJIMYECTBO BellecTBa, 00bEM rasa, Maccy [KOHTPOJIb; http ://c-books .narod.ru/
TectupoBaHue; https://1sept.ru/

BEILECTBA;

TIpoBOANTH PACUETHI IO YPABHEHUSIM XUMUUYECKHX PEAKIIUiA: KONINUECTBA, 00bEMA, MACCh
BCILICCTBA 110 H3BECTHOMY KOJIMYECTBY, 00BEMY, MacCe PearcHTOB I MPOYKTOB
peaKIuu;

BricTpanBaTh pa3BEPHYTHIE MMCHMEHHBIC H YCTHBIC OTBETHI C ONOPOi Ha HHMOPMAIHIO U3
ydeOHHUKa U CHPABOYHBIX MATEPHAIIOB, IPAMOTHO HCIIOJIb30BaTh H3YUCHHbBIH MOHATUHHBII

arrapar Kypca XuMHH,

https ://iu.ru/video-lessons



https://resh.edu.ru/
https://hij.ru/
https://1sept.ru/
http://www.periodictable.ru/
https://resh.edu.ru/
https://hij.ru/
https://1sept.ru/
https://1sept.ru/
https://iu.ru/video-lessons
https://iu.ru/video-lessons
http://www.periodictable.ru/
http://www.periodictable.ru/
https://resh.edu.ru/
https://hij.ru/
https://1sept.ru/

2.4. |Boma. PacrBopsl. Ilonsitue 06 ocnoBanusx |5 0 1 16.01.2024 . 'YerHslii onpoc; https://resh.edu.ru/http:/alhimik
30.01.2024 PaCprLIBaTI) CMBICIT H3Y4aeMBbIX nonsvmzm U TIPUMEHSTh 3TH MOHSTHS [IPU ONUCAHUH ISRy — ruhttps://hij.ru/
CBOMCTE BEICCTB 1 HX TPCBPAILICHIH; ; ) KOHTPOJIB; http ://c-books .narod.ru/
XapakTepr30BaTh GU3MUCCKHE 1 XUMHYECKHE CBOMCTBA BOJIBI, €€ POJIb KaK PaCTBOPUTEIIS Mpaxriueckas https://1sept.ru/
B MPHPOMHBIX MPOLECcax, 3 paGora; hitps ://iu.ru/video-lessons
CoCTaBIIATh yPAaBHEHHMSI XUMHYECKHMX PEAKIHUI C y4aCTHEM BOJIBI; Tectuposasue;
OOBACHATH CYI[HOCTB KOJIOTHIECKUX MPOOIIEM, CBSI3aHHBIX C 3arPSI3HCHHEM IIPUPOITHBIX Muicran;
BOJI, CLIOCOOBI OYMCTKH BOJIBI OT NPHMECEH, MEPhI 110 OXPaHe BOJ OT 3arpsi3HEHHS;
[[aHUPOBATH M OCYIIECTBILSITH Ha IPAKTHKE XMMUIECKIE IKCIICPHMEHTBI, IPOBOINUTE
HaOJII0/ICHHS, JIETIaTh BBIBOJIBI 110 Pe3yJIbTaTaM dKcrepumMenTa; ClieioBaTh HpaBuiiaMm
Ge30macHoi paboThI B 1a00PATOPHH IIPU KCIIOJIB30BAHUH XUMHYECKOM MOCY/IBI
000pyIOBaHHS;
TIpoBOAMTH BBIYMCIICHHUS C IPUMEHEHHEM TIOHSATHSI «MacCoBast JI0JIsl BELIECTBA B
pacTBOpEY;
cri0s1630BaTh IPH BBIOJIHEHNH y4eOHBIX 3a/1aHHIl U B IIPOLIECCE UCCIIEI0BATEIBCKOM
eSITeIbHOCTH HayIHO-TIOMYIIIPHYIO TUTEPATYPY XUMHUECKOTO COACPIKAHIIS, CIIPABOTHBIC
MaTepHasl, pecypesl MHTepHera;
2.5. |OCHOBHBIE KJIACCHI HEOPTAHUYECKHX 11 1 1 01.02.2024  |KnaccuduimpoBaTh H3ydacMbie BEIIECTBA MO COCTaBY H CBOMCTBAM; 'YcrHsIit onpoc; https://resh.edu.ru/http:/alhimik
coeMHeHuii 07.03.2024  |CocraBmsith opMyIIbl OKCHIOB, KHCIOT, OCHOBAHHIA, COIEH M HA3BIBATb X 110 TTucpMeHHbIH -ruhttps://hij.ru/
MEXIyHApOIHON HOMEHKIIATYpE; [KOHTPOJIb; http ://c-books .narod.ru/
[IporHo3upoBaTh CBOMCTBA BEIIECTB HA OCHOBE OOLIMX XMMUYECKUX CBOMCTB H3y4eHHbIX |KOHTpOsIbHAS https://1sept.ru/
KJIACCOB/TPYTITI BENIECTB, K KOTOPHIM OHU OTHOCSTCS; pa6ora; https://iu.ru/video-lessons
CoCTaBIISATh MOJICKYJIAPHBIC YPABHEHHUSI PEAKLUi, HIUTOCTPUPYIOLIMX XMMUYECKIE TpakTiyeckas
CBOJCTBA M CIIOCOOBI TTOTyYIEHHS BELICCTB H3yIECHHBIX KIIACCOB/TPYIII, a TaKXkKe [padora;
[I0/ITBEPIKIAFOLIMX TCHETUYECKYHO B3aMMOCBSI3b MKy HUMH. ; TecTnpoBaHue;
[Ipou3BOIUTH BEIYUCIEHHS 110 YPABHEHUAM XUMHUYECKUX PEeaKIni; JIMKTaHT;
[[1aHUPOBATH M OCYILECTBISTH Ha IPAKTHKE XUMHYECKHE SKCIIEPHMEHTBI, IIPOBOAHUTE
HaOJII0ICHHS, JIeJIaTh BBIBOJIBI 110 Pe3yJIbTaTaM dKcrepumMenTa; ClieioBaTh paBuiiaMm
Ge30mmacHoii paboTHI B JIa00PATOPHH HPHU HCIIONB30BAaHHI XUMUYECKON TOCYBI 1
000pyI0BaHUS;
1criosb30BaTh NPH BBIMOJIHEHUH y4eOHBIX 3aaHHIl U B ITPOLIECCE UCCIIE0BATEIBCKON
IeATEIbHOCTH HAYYHO-TIOMYJSIPHYO JIMTEPATYPY XMMHUYECKOT0 COACPKaHHS, CIIPABOYHBIC|
MaTepualsl, pecypcebl MHTepHeTa;
BricTpanBaTh pa3BEPHYTHIC MHCEMEHHBIC U YCTHBIC OTBETHI C OMOPOH Ha HHPOPMALHIO U3
y4eOHHMKa U CLIPABOYHBIX MATEPHAIOB, IPAMOTHO HUCIIOJIB30BaTh U3YYCHHbIN MOHSTHIHHBII
armapar Kypca XUMHH;
Toro no paszgeny 30

Paznen 3. [lepuopmuecknii 3akon u Ilepuognyeckas cucreMa xumudecknx 3aementon JI. 1. MenneneeBa.

CTpoelme aTOMOB. XHMHYeCKAas cBsI3b. OKMCINTEILHO-BOCCTAHOBUTEILHbIE peakuuun



https://resh.edu.ru/
https://hij.ru/
https://1sept.ru/
https://resh.edu.ru/
https://hij.ru/
https://1sept.ru/
https://iu.ru/video-lessons

3.1.  |[lepuoguueckwuii 3aKon u

CTpoeHne aToMa

Tleproanueckasi CHCTeMa XHMHYECKUX
paementoB /1. . MenneieeBa.

12.03.2024
09.04.2024

PackpbIBaTh CMBICIT IIEPUOANYECKOTO 3aKOHA;

[ToHNMAaTh CyILIECTBOBAaHHE NEPHOIUUECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX
2JIEMEHTOB (M3MEHEHHE PA/IIyCOB aTOMOB ¥ 3JIEKTPOOTPHLATEIFHOCTH) M UX COSTUHCHHUIT
OT IT0JIOKEHUS B TIEPUOANYECKOM CHCTEME M CTPOCHHS aTOMa;

'Y cCTaHAaBIMBATH CBSI3b MEXK/Y ITOJOKCHUEM 3JIEMEHTa B IIEPUOANYECKON CUCTEME H
CTPOCHUEM €ro aToMa (COCTaB U 3apsijl sIpa, o0lIee YHCIIo IICKTPOHOB U pacipe/ielicHHe
MX TI0 JICKTPOHHBIM CIIOSIM);

TIporHo3upoBaTh XapakTep U3MEHEHHsI CBOMCTB JIEMEHTOB M UX COCAMHEHHH 110
rpymmnam u nepuoaam Ilepuoandeckoi cCuCTEMsI;

XapakTepu30BaTh XMMHUYECKHUE 3JIEMEHTHI IIEPBIX TPEX MEPHOJIOB, KAIHS, KaTbIHA 110 UX
rnosoxenuto B [lepuoguueckoii cucreme J1. . Menneneena;

BricTpanBaTh pa3BEPHYTHIC MMCHMEHHBIC H YCTHBIC OTBETHI C OMOPOi Ha HH(OPMALHIO U3
yueOHHKa M CIIPABOYHBIX MAaTEPUAJIOB, IPAMOTHO HCIIOIb30BATh N3YYCHHBIN OHATHHHBIH
anmapatr Kypca XUMHH;

crionb30BaTh PH BHINIOJIHEHUH YUeOHBIX 3aJaHii TeKCThl yueOHHKA, CIIPABOYHBIC
matepualbl (Ilepronuyeckyro cucremy xumuaeckux snemenToB /1. . Menneneesa,
TabIIHIly PaCTBOPHMOCTH KUCJIOT, OCHOBAHMII M COMeil B BOZIE, DIEKTPOXUMHUUECKHUIT P
HaIPsDKEHUH MEeTaJlIoB);

Vcrionb30BaTh MPH BBITOIHEHNH YIEOHBIX 3a/IaHHi U B IIPOLIECCE HCCIICI0BATEIbCKOM
e TEeNbHOCTH Hay4HO-TIOYJISIPHYIO JINTEPATYPy XUMUUECKOTO COAEPIKaHHs, CIIPABOYHbIC
MaTepHabl, pecypcsl HTepHeTa;

Ycrhblii onpoc;
[IncpMeHHBII
[KOHTPOJIb;
TecTupoBanue;

https://resh.edu.ru/http:/alhimik
.ruhttps://hij.ru/

http ://c-books .narod.ru/
https://1sept.ru/

https ://iu.ru/video-lessons
http://www.periodictable.ru/

3.2. (Xumuueckas cBsi3b. OKHCIHTEIBHO-
BOCCTAHOBHUTEIbHbIE PEAKIUI

11.04.2024
14.05.2024

[PackpbIBaTh CMBICI U3y4aeMBbIX IIOHATHI;

OnpeenaTh BUI XUMUYECKOH CBA3H B COSIMHEHNH;

OnpenenaTh CTeHeHb OKHCICHUS XUMHYECKOT0 3IEMEHTa 110 (JOPMyJIe €ro COSAMHEHNUS;
OnpenessTh IEeMEHT (BEIeCTBO) — OKUCIIUTENb 1 JIEMEHT (BEIeCTBO) —
BOCCTaHOBHUTEIIb;

OOBSACHSATH CYIHOCTb POLECCOB OKHCIIEHHS 1 BOCCTAHOBJICHUS;

CoCTaBIIATh SIEKTPOHHBII GanaHC ¢ y4€TOM YHCIIa OTIAHHBIX U IPUHATHIX ICKTPOHOB;
CoCTaBIIATh yPaBHEHHE OKHCIINTEIbHO-BOCCTAHOBUTEIBHOMH PEAKIINK;

Mcronb30Bath MPH BHIIOJIHEHHN YUEOHBIX 3a/IaHUH TEKCThI y4eOHUKA, CIIPABOYHbIE
MaTtepuabl (IepHOUIECKYIO CHCTEMY XUMUUECKHX 1eMenToB JI. Y. Menneneesa,
TabJIHIly PACTBOPMMOCTH KUCJIOT, OCHOBAHMII M Coleil B BOJIE, DIEKTPOXUMHUUECKHUIT psi

HaIpsDKEHUH METaJlIoB);

'Y cTHbIi onpoc;
[TnceMeHHbIH
KOHTpOJIb;
KonTpomnbHas
[padora;
TectupoBanue;

https://resh.edu.ru/http:/alhimik
.ruhttps://hij.ru/

http ://c-books .narod.ru/
https://1sept.ru/https://iu.ru/vid
eo-lessons

Toro no paszaeny:

15

[PesepBHOE Bpems
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https://resh.edu.ru/
https://hij.ru/
https://1sept.ru/
http://www.periodictable.ru/
https://resh.edu.ru/
https://hij.ru/
https://1sept.ru/
https://1sept.ru/
https://iu.ru/video-lessons

IHOYPOYHOE IINTAHUPOBAHHUE

Ne [Tema ypoka KonudecTBo yacos JlaTa Buabl, popmbl
n/n U3YYeHHUS (KOHTPOJIS
BCCI'0 KOHTPOJIbHBbIE [IPaKTHYeCKHe
padoThI padoThI

1. [IIpeamer xumuu. Poab xumuu|| 0 0 CaMOOIIECHKA C
B JKM3HHU YeJIOBeKa. MeTo bl HNCIIOJIB30BAHUEM
HN3Y4YCHUA XUMHUH. «OHeHO‘-IHOFO

CTay;
2. |ArperaTHbIe COCTOSTHUS 1 0 0 CaMOOIICHKA C
BCLICCTB HCII0JIb30BaHUEM
«O11€HOYHOT O
TCTay;
3. 0 1 [TpakTuueckast
0 n
[IpakTuueckas padora No 1 paGoTa;
[IpaBuiia paboThl B
nmaboparopuu U IPUEMBI
oOparnieHus ¢ 1a00paTOpPHBIM
obopymoBanuem"

4. |dusndeckue sBICHUS - 1 0 0 [T1CEMEHHBIH
OCHOBA Pa3/IEICHUS CMecen KOHTPOJIb;

.  |[Ipaktuueckas pabora Ne2 |1 0 1 [IpakTrueckas
"Paznenenue cmecel” (Ha pabora;
MpUMeEpe OUNCTKH
[MOBapEHHO con)

6.  |ATomMHO-MONEKyISPHOE 1 0 0 [IrncbMeHHBII
ydaeHue. XUMUYECKHE KOHTPOJIb;
DJIEMEHTBI

7. |BemecTsa MOJNEKYJIAPHOTO M |1 0 0 'V CTHBII ompoc;
HEMOJIEKYJISIPHOTO CTPOEHHUS.

[IpocTeie U CII0KHbBIE
BElIECTBA

8. [3Haku xummueckux 1 0 0 VCTHBIH oIpoc;
HIIEMEHTOB

9.  [3HaKM XUMHYECKHX 1 0 0 'V CTHBIN OIpoc;
PJIEMEHTOB [TuceMeHHbBII

KOHTPOJIb;
10. Xumwnueckue HopMyIibl 1 0 0 TectupoBanue;




11. [TucrMeHHBIH
OTHOCHUTENBHAS
KOHTPOJIb,
MOJIEKYJISIpHAsI Macca.
MaccoBas 1011 XUMHUYECKOTO
DIIEMEHTA B COCIUHCHUH

12.  BanentHocTh aToMOB [TrceMenHbIi
XUMHYECKHUX JJIEMEHTOB KOHTPOJIb;

13. |CocraBnenne popmyin [TucHMEHHBIH
OMHAPHBIX COSIMHEHHI T10 KOHTPOJIb,
BaJICHTHOCTH.

14. [Xumunueckue peakuuu TecTtupoBanue;

15. [Xumunueckue ypaBHEHUS 'Y CTHBIN Onpoc;

16. [Xumuueckue ypaBHEHUS [lrceMeHHBIM

KOHTPOJIb;

17. |{Tumbl XUMHUYECKUX PEAKIUN [TceMeHHBIHM

KOHTPOJIb,

18. [Tumbl XUMHYECKHX PEaKITHii TectupoBanue;

19. [MoBropenue n 06061EHNE TecTupoBanue;
pasaena. [lonroroska k
KOHTPOJBHOM paboTe

20. KontponbHas
KontposnbHas pabora Ne 1 o

. pabora;
pazaeny "llepBoHavanbHbIC
XUMHYECCKHUE TTOHATHS"
21. Bo3myx u ero cocras CaMOOIIEHKA C
MCTIOJIb30BaHUEM
«O1LI€HOYHOT 0
ICTay;

22. [Kucnopon Y cTHBIN onpoc;

23. |[pakTuyeckas pa6ora Ne 3 " [IpakThdecKas
[TonydeHnue u cobupanue paborta;
KHCIIOPO/a, U3yYSHHE €T
CBOWCTB"

24. |Oxcuabl [TucrMeHHBIN

KOHTPOJIb;

25. JIMKTaHT;

TemnoBoit a3 ekt
XMMHUYECKON peaklMu. JK30-
1 SHIOTEPMUYECKUE PEAKIIUH




26. Bomopon 1 [T1cbMeHHbII
KOHTPOJIb,

27. [[IpaxTnueckas padora Ne 4 |1 [IpakTHyeckas
"[lonydyenue u cobupanue pabora;
BoJIopoa"

28. |KHCIIOTBI, UX COCTaB U 1 CaMOOIICHKA C
KIaccHpuKarus HCTI0JIb30BAHUEM

«O1EHOYHOTO
JTHCTaY;

29. |Cepnas u consHast KUCIIOTHI, |1 [TMCHMEHHBIH
X CBOWCTBA U MPUMEHECHHE. KOHTPOJIb;

30. JIMKTaHT;
Coun, UX COCTaB U Ha3BaHUSI.

PacTBOpHMOCTH COJIeii B BOJIC.
31. [KomuuecTBo BemiecTBa 1 [lrceMeHHBIM
KOHTPOJIb;
32. MomnsipHbIif 00beM ra30B 1 [TuceMeHHBIi
KOHTPOJIb,

33. |PacueTsl MO XUMUYECKUM 1 [TuchbMEHHBIH
YPaBHCHUSIM KOHTPOJTb;

34. |PacueTsl IO XUMUYECKUM 1 [TrchMEeHHBIH
YpaBHCHHSIM KOHTPOJIb;

35. Bona. 1 [I1ncbMeHHBII

KOHTPOJIb;

36. |OcHOBaHUs 1 'YcTHBIN onpoc;

37. |PactBOpHL. MaccoBas gons |1 [TuchMEHHBIH
[PaCTBOPEHHOTO BEIIECTBA KOHTPOJIb;

38. |Pemenue pacueTHbIX 3a7a4 || [TuchrMeHHBIIH

KOHTPOJIb;

39. [paktuueckas pabota Ne 5 |1 [TpakTHUecKas
"[IpUroTOBIEHHE PACTBOPOB C pabota;
onpeAeIEHHON MacCOBOM
N10JIEH PaCTBOPEHHOTO
BerecTna"

40. |Okcuapl, ux Kaaccupukanus |1 CaMOOIIeHKa C

1 XUMHYECKHE CBOMCTBA

HCITIOJIBb30BAHHUC
M«OIIEHOYHOT O
JINCTaY;




41. |OcHoBaHHs, NX 1 TIucrMeHHBIN
KiaccupUKaus U KOHTPOJIb;
XHUMHYECKHE CBOMCTBA

42. [ XuMmuueckue CBOWCTBA 1 TectupoBanue;
OCHOBaHMUI1

43. Kucnotsl, ux 1 [TycEMEHHBIH
Kiaccuukanus. KOHTPOJIb;

44. [Xumuueckue CBOMCTBA 1 [TrchbMEHHBII
KHCJIOT KOHTPOJIb;

45. |Conu, ux knaccupukanus 1 |1 [TuCbMEHHBIH
XAIMUYECKHE CBOMCTBA KOHTPOJIb;

46. |Conu, ux Ki1accupukammst 1 1 VCTHBIH 0Ipoc;
XUMHYECKHE CBOMCTBA TTvchMEHHbIH

KOHTPOJIb;

47. [Cemeruueckas CBA3b MEXIY |1 [1rcEMEHHBIH
KJIacCCaMH HEOPTaHMYECKUX KOHTPOJIb;
COCTUHEHUN

48. |MMpaxtuueckas paGora Ne 6 |1 [IpakTryeckast
Perenne pabora;
HKCIIEPUMEHTAIBHBIX 337124
mo Teme "OCHOBHBIEC KJIACCHI
HEOPTaHHMIECKUX
coeIMHeHM"

49. [[Tosropenue u 0600mEeHne |1 Y cTHBIN onpoc;
pasaena. [lonroroska k [IricbMeHHBIN
KOHTPOJIBHOM paboTe KOHTPOJIb;

90. |[KonTponsHas pabora Ne 2 no |1 KoHTponbHast
pazneny "Baxueiimue pabora;
[pE/ICTaBUTENN
HEOPraHUYeCKUX BelecTs"

ol. |EcTecTBeHHBIE CeMelCTBA 1 'Y CTHBIN OIIPOC;
XUMHYECKHUX DJIEMEHTOB.

AM(pOTEPHOCTb.

52. |OTKpBITHE IEPHOMYECKOTO |1 'V CTHBIN OIpoc;
3akoHa /[.M1.MenneneeBa

53. |CTpoeHHe SIEKTPOHHBIX 1 'Y CTHBII 0TIpOC;
000JI0YEK

o4. [[lepuomuueckas cucreMa 1 [MvcbMEeHHBIH
XAMUYECKHUX DJIEMEHTOB KOHTPOJIb;

J[.1.MenneneeBa




99. [XapakTepHCTHKa dJIeMEHTa Mo|l 0 0 [TuchMeHHBIIH
nosnoxenuto B [ICXD KOHTPOJIb;
J.1.MenneneeBa

56. [XapakrepucTHKa d1IEMEHTa 110[] 0 0 TectupoBanue;
rnojoxxenuto B [ICXD
J.1.MenneneceBa

o7. [3HaYeHHE MEPUOIUIECKOTO |1 0 0 VCTHBIH 0ITpoc;
3akoHa u [ICXD
J.1.MenneneceBa

58. |MoHHas XuMHUYecKas CBsI3b |1 0 0 'V CTHBIH 0Ipoc;

ITucbMeHHBIN
KOHTPOJIb;

99. |[KoBanmeHTHas XMMHUUECKas 1 0 0 Y CTHBII 01poc;
CBSI3b

60. [KoBasieHTHas HEMOJSIpHAs U |1 0 0 Y cTHBIN 0onpoc;
[IOJIIpHAA XMMHYCCKas CBsA3h I ITucbMEcHHBIN

KOHTPOJIb;

61. |CTerneHb OKUCIICHHUS 1 0 0 'YcTHBIN onpoc;

62. 1 0 0 [TucrMeHHBIH
OKHCIIUTETHHO-

KOHTPOJTb;
BOCCTAHOBUTENIbHBIC PEAKIINH

63. 1 0 0 [TucrMeHHBIH
OKHCIIUTETHHO-

KOHTPOJTb;
BOCCTAHOBUTEIIHHBIC PEAKIIHH

64. [[ToBropeHue u 0000IIEHNE |1 0 0 'V CTHBIN oImpoc;
pazaena. [lonroroBka k [TuceMeHHBII
KOHTPOJIbHON paboTe KOHTPOJIb;

65. [KonrponbHas padora Ne 3 mo |1 1 0 KonTponbHas
pazneny "llepuonnueckuit pabora;
3akoH. [ICXD J1.1.

MenneneeBa. CtpoeHne
aQTOMOB.
Xumuueckas cBsizb. OBP"

66. [Peseps 1 0 0 Y cTHBII ompoc;

67. [Pe3eps 1 0 0 Y cTHBII onpoc;

68. |Pe3epn 1 0 0 'YcTHBIN onpoc;

OBIIEE KOJIMYECTBO 68 3 6
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

Xumus. 8 kinacc/Pymsutuc I'.E., ®enpaman @.1°., AkiimonepHoe obmectBo «M3natensctBo «IIpocBemeHuey;
BBenure cBoil BapuaHT:

METOAUYECKHUE MATEPHUAJIBI U5 YYUTEJIA

1. Xumus. 8 knacc. Yuebnuk (aBropsl O. C. 'abpuensH, U. I'. Octpoymos,
C. A. Cnankos).
2. Meronuueckoe nmocobue. 8 xiace (aBropsr O. C. 'abpuensn, U. I'. Octpoymos, 1. B. AkcéHosa).

3. IIporpamma kypca xumun 1 8—9 kinaccoB o0uieodpa3zoBarenbHbIX yupexaeHuii (aBtopsl O. C.
I"abpuensu, C. A. Cnagkos).
4. PaGouas terpans. 8 kiacc (aBropsl O. C. ['abpuensu, C. A. Cnagkos).

5. Terpanp mis 1abOpaTOPHBIX OMBITOB U MPaKkTU4YeCKuX padot. 8 kiacc (aBropsl O. C. 'abpuensn, U. B.
Axcénona, 1. I'. OctpoymoB).

6. XuMmmus B TecTax, 3afauax u ynpaxHeHusx. 8 kimacc (aBropel O. C. 'abpuensn, 1. B. TpuryoOuax).
7. DnekrponHas popma yaeOHUKA.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Poccuiickas anekTpoHHas 1mKosa. - https://resh.edu.ru/

"Anxumuk" - http:/alhimik.ru

Kypuan «Xumus u xu3Hb»io - https://hij.ru/

[Mox6opHa nuTepatypsl o xuMuuio - http://c-books.narod.ru/

Kypuan " 1 centsiops" - https://1sept.ru/

Nupoypox - https://iu.ru/video-lessons

. COopHUK cTaTeil 0 XUMHUUYECKUX 3JIEMEHTAX, WIUTIOCTPUPOBAHHBIN OMMCAHUEM dKCIIEPUMEHTOB. -
http://www.periodictable.ru

No ok~ wbdhe


https://resh.edu.ru/
https://hij.ru/
http://c-books.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons
http://www.periodictable.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPYJAOBAHHUE

Komnexun

OcHOBHbIE BUIbI IPOMBILUIEHHOTO ChIpbs. YacTs 1 2
OcHoBHbIE BUIbl IPOMBILUIEHHOTO ChIpbs. YacTp 2 2
Mertainisl 2

Amomunuit 1

Crexno u uznenus us3 crexna 1

Tomnugo 1

Hed1s 1 npoaykTsl €€ nepepadotku |

ITnactmaccer 1

© 00 NO OB~ WN -

Kayuyk u mpotykThl ero nepepadoTku 1

10 IIIkama TBépmoctu 1

11 HaGop XMMHYECKHUX 3JIEMEHTOB |

Mopenu

Habops! U1 MoaenupoBanus

1 Hab6op TpadaperoB mozeneii aToMoB 1

2 Habop s MoJenupoBaHUs SIEKTPOHHOTO CTPOEHUS aTOMOB 1

3 Halop ans monenupoBaHUs MOJIEKYJl HEOPTaHUYECKUX COSAMHEHUN |
4 HalGop ans MoJearpoBaHUS MOJIEKYJl OPraHUYECKUX COSAUHEHUN 1

5 Habop moperneit aToMOB /JIs1 COCTaBICHHUS MOJIENIeH MOJIEKYI JabopaTopHsbIil 1
Mogens "Kpucramindeckas pemerka" 1eMOHCTpAIlMOHHAs

JIén 1

VYrnexkucnsiii ra3 1

Oymepen 1

Anmas 1

I'padur 1

Oxcupn kpemuus 1

Mens 1

Marnuii 1

© 00O NO Ol WDN -

Kenezo 1

10 Kamennas comnb 1

11 Mogens ctpoenue atoma 1

Tabnuuper Hauana xumun (apt. 5-8671-018)

XUMUYEeCKUE 3HAKA U aTOMHBIC MACChl BAKHEHIIIHX 3JIEMEHTOB
PacripocTpaH€HHOCTh XUMUYECKHIX AJIIEMEHTOB

@DOopMBI CYIIIECTBOBAHMS XUMUYECKUX IIIEMEHTOB
BemecTBa MOJIEKYIIPHOTO U HEMOJIEKYIISIPHOTO CTPOCHHUS
CTpyKTypa U3MECHECHHS BEIIECTB

Crioco0wI pazaeneHus: cMmecei

XUMUYeCcKUe 3HAKU U POPMYJIBI

CocraBieHnue GopMyIl 0 BaJICHTHOCTH

O© 0O N Ol b W N P

Monb - equHHIIA KOJIUYECTBA BEICCTBA
®dusnyeckue BeTMYMHBI BEIPAKECHUSI TIOPITUH BEIECTBA
[Tpu3HaKy U yCcIoBUs MIPOBEACHUS XUMHUYECKUX PEAKITHI
TuIbl XUMHYECKUX PEAKIINH
Boznyx. Kucnopoa. ['openue

e e S
N WNER O

Crpoenue miameHu

[EEN
a1

CocraBienue Gpopmyi coneit



16
17

['eHeTrveckas CBA3b KJIACCOB HEOPTaHUYECKHUX BEIIECTB
Bonopon

18 Xwumudeckue peakuu
OcHoBbI XMMHYECKHX 3HaHuM(apT. 5-8707-006)

19
20
21
22
23
24

[Iepuoanueckas cucrema XuMudeckux 3y1eMeHToB [[.1.MenzeneeBa
Tabnuua pacTBOPUMOCTH BEIIECTB B BOJE

IIpaBuia noBeneHus B KAOMHETE XUMHUU

3HaKu

TexHuka 6€30MacCHOCTH MPOBEICHUS OTIBITOB

Texuuka 6e30macHOCTH PH paboTe ¢ razamu

8 - 9 knaccwl ((apt. 5-8478-020) 25 BaneHTHOCTh

26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

OTtHocuTenbHAsE ATOMHAs U MOJIEKYJISIPHAs. MaCChl
CtpoeHue aToMa. U30TOIIBI

OOpa3oBaHne KOBAUICHTHOW U MOHHON XUMHUYECKOU CBSI3U
DIIEKTPOHHBIE CJION aTOMOB 3JIEMEHTOB MaJIbIX NIEPHOJIOB
OKHCIUTENEHO-BOCCTAHOBUTEIIBHBIC PEAKIINU

THUIBI KPUCTATTMUECKHUX PEIIETOK

Peakuuu oOMeHa B BOJHBIX pacTBOpax

Bakueiime KUCIOTHI U UX COJH

Knaccudukanus okcuaon

Knaccudukanus ocHOBaHUN

Knaccudukanus xucmor

I'enetnyeckas CBSI3b BAKHEHIIINX KJIACCOB HEOPTaHMUECKUX BEIIECTB
Oxpacka HHAUKATOPOB B Pa3IMUHBIX Cpeaax
DNEeKTpoNUTHYECKas JUCCOLUALIMS

3aBUCHMOCTBH CKOPOCTH PEAKIINH OT Pa3IUYHBIX (PaKTOPOB
Tunbl XUMHUYECKUX PEAKIUN

OO6paTtuMble peakuu

Boznyx. Kucnopoa. ['openue

CreneHb OKUCIEHUS

Heopranunveckas xumusi(apt. 5-8701-009)

45
46
47
48
49
50
51
52
53

Howmenxkiarypa coneit

Kpucramnsl

XuMUYecKas CBsI3b

BanenTtHocTh

Mogenu aToMOB HEKOTOPBIX 3JIEMEHTOB
bunapusie coennHeHus

Ctpoenue aToma

DneKTpoHHas opoUTaIh

CreneHb OKUCIEHUS

PacTtBOpBHI.

DrexkTpoauTHyecKas guccorranus(apt. 5-8687-013)

54
55
56
57
58
59
60

JlucriepcHbIe CUCTEMBI

CBoiicTBa BOJEI

KpuBblie pacTBOpUMOCTH BELIECTB

CriocoObl BEIpaXKEeHHUsI KOJIMYECTBEHHOTO COCTaBa PacTBOPOB
ONeKTPOIUTHI TUApATALUs HOHOB

PacTBOpeHue BemecTs ¢ HOHHOM CBSA3BIO B BOJIE
PacTBOpeHne BemecTB ¢ KOBaJIEHTHOM MOJSPHO CBsI3bI0 61

KucnotrHo-ocHOBHBIE peakuu



62 Peakmuu noHHoro ooMeHa

63 T'mapomms coneit

64 Wonwutsl

65 Cpena BOAHBIX PacTBOPOB

Homenknarypa 121 bunapnsie coeiuHeHUs

66 Howmenkmnarypa comnei

67 Homenknarypa opraHM4ecKUX COCTUHEHHIM
68 IlpenenbHbBIC YIIIEBOAOPOIBI

69 HenpenenbHble YIIIEBOIOPOIBI

70 ®yHKIMOHATBHBIE TPOU3BOIHBIE YIIIEBOJOPOIOB
Crpoenue BemiecTBa

71 Ctpoenue aroma

72 DnexTpoHHas OpOUTAIIH

73 Mopenu aTOMOB HEKOTOPBIX 3JIEMEHTOB

74 Kpucransl

75 Xwumudeckas CBS3b

76 BaneHTHOCTH

77 CrerneHb OKUCICHUS

OBOPYJIOBAHME JIJIS1 TPOBEJIEHU S JIABOPATOPHBIX, IPAKTHYECKHUX PABOT,
JEMOHCTPAIIII

W3mepuTenbHble TpuOOpHI

Becnl Texanueckue 10 1000 r ¢ rupsimu

Becnl yuennueckue 10 200 T ¢ rupsimu (OHOTOTHYECKHE)
Becb! s ceimyunx marepuanion 10 200 r ¢ rupsmu
Becei anekrponnsie DijitalScale

Tepmomerp cnupToBoii 10 1000C

Ha6op apeomerpos (20 mit.)

Harpesarenbabie mpubopsl

7. Harpesarenb A1 TpOOUPOK dIEKTPUUECKUNA

8. bans nabopartopHas komObunupoBanHas (bJIK)

9. IlnuTtka snmexTpudeckas oJHOKoH(popouHas "Bacwimca"
10. CnuproBku 100 miu

11. CnuproBku 200 mi

JleMOHCTpalMoOHHbIE

ok wdE

12. KoMIuiekT nocy/sl IEMOHCTPAMOHHBIA ¢ TIPUHAUICKHOCTSIMH
13. Habop nmo xumuu ¢ pe3bOOBBIMU COEANHEHUSIMHU

14. TIpuGop st mosmyyeHus U cOopa razoB (JeMOHCTPAIIMOHHBIHN)
15. HabGop auns snexTponusa (JeMOHCTPAIIMOHHBIN)

16. Cronuk noabEMHO-TTIOBOPOTHBIHN € 2-Msl TNIOCKOCTSIMU

17. Cronuk nmoabeMuslii 200x200 mm

18. Cromuk mogpeMusIi 150x150 MM

19. IlItatuB mIg XUMUYECKUX CTAKAHOB

20. IlltatuB nmabopatopHslit xumuueckuit (LIJIX)

21. Cneunanu3upoBaHHbIE TPUOOPHI U anmaparsl Annapat Kumma
22. Amnmapar 'opmana

23. Tlpubop mist WILTIOCTPAITMY 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM PEeaKIuu OT YCIOBHMA
24. TlpuGop 1t MOTyYeHUsI TaJOUIaTIKaHOB

25. [Tlpubop mis WILTIOCTpAIIMY 3aKOHA COXPaHEHUS Ta30B

26. Ilpubop ans ompeseneHus: CocTaBa BO3ayxa



27. TlpuGop misi OKUCIICHHS CIIUPTA HAJl MEAHBIM KaTaIH3aTOPOM
28. [Tlpubop st M3ydeHHsI Ta30BBIX 3aKOHOB (71a00paTOPHBIIN)
29. Kononka agcopounonnas KAn

30. Osonatop

31. TIpubop aJis moydeHUs: PACTBOPUMBIX TBEPABIX BEIIECTB

32. MarnuTHas Melajgka ¢ MaHOMETPOM

33. pH-metp
34. Anmapar (yCTaHOBKA)IJIA TACTUIUISIIUN BOJIBI
35. AIIXP

KommutekTs! 17151 1a00paTOPHBIX OMBITOB U MPAKTHUECKUX 3aHATHHA M0 XUMUN

36. JIoTok c mocyaoi U MPUHAJUICKHOCTIAMHU JUIS YIEHUYECKOTO SKCIIEpUMEHTa
37. MukponabopaTopusi 10 XUMHH

38. HIIXJI Ne 568

39. Hrarus naboparopusIii (I11J10)

40. HaOop mo snexTponn3sy (J1a00opaTopHBIii)

41. Tlpubop s nodydeHUs TaJOUIATKAHOB U CIIOKHBIX 3(DUPOB J1aO0OPaTOPHBII
42. Tlpubop mis monydeHus u coopa razoB

43. Kommuekt npodupox (ITX-14, ITX-16) 10 mT.

44, Jlepxatenb sl IpOOUPOK
45. IlratuB mjs TpoOUPOK
46. KoMIUIEKT CTEKJISHHBIX najiodyek 10 miT.

47. KOMIIEKT CTEKJITHHBIX TPYOOUEK

48. Kommnekt mpobok

49. Yamku BblapuBaTeIbHbIe

50. JloKKHM IJ1g COKUTAHMS BEIECTB

51. HIumiel TUTETBHBIC

52. Turmm

53. Tlectuk u cTymka

54, Xumnyeckue crakaHbl CTEKI. EMK. 50 M
55. Xumnueckue crakadbl cTeKI. MK. 100 mi
56. XumMmuyeckue crakaHbl CTEKI. EMK. 250 M
57. BOpOHKU CTEKJISIHHBIE TAOOpaTOpHbIE

58. H3mMepuTenbHbIC IATHHIPHI

59. Men3ypku

60. Konba miockogoHHas
61. Boponka aenuTenbHas



