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NNOACHUTEJIbBHAS 3AIINCKA

Pabouas mporpamma mo XuMHuM A7 OOyYaromMXcs & KJIACCOB COCTaBieHa Ha ocHoBe TpeOGoBaHMii K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0pa3zoBaTeNbHON MPOTPaMMbl OCHOBHOTO O0ILEro o0pa3oBaHUs, MpeacTaBleHHbIX B DeaepalbHOM rocy1apcTBEHHOM 00pa30BaTEIbHOM CTaHAapTe
OCHOBHOro oOmiero o0pa3oBaHusi, ¢ Y4€TOM pacnpeAeNEéHHBIX [0 KJaccaM MpoBepsSeMbIX TpeOOBaHMN K pe3yabTaTaM OCBOEHHUS OCHOBHOM
00pa3zoBaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIEro o0Opa30BaHUs M JIEMEHTOB COJAEP)KaHUS, NMPEICTABICHHBIX B YHHUBEPCATbHOM Koaudukarope mo
XUMHH, a Takke Ha ocHOBe [IpumepHO# mporpaMMbl BOCHHMTAaHUS OOYYarOMIMXCS MPU IMOJYYEHHH OCHOBHOIO OOIIEro 0O0pa3oBaHUS U C YUETOM
Konnenun npenogaBanus yd4eOHOTO mpeaMera «XHUMHUS» B 00pa3oBaTelbHBIX OopraHu3anusx Poccuiickoit Denepaiuu, peaan3yonmx OCHOBHBIC
oOmeodpaszoBarenbHble Tporpammsl (yTB. Pemenunem Komnernn Munnpocsenienust Poccuu, nmporokon ot 03.12.2019 N I1K-48H).

OBIIAS XAPAKTEPUCTUKA YYEBHOI'O IPEJJMETA «XUMMUSA»

Bxiiag yuebHoro npenmera «XuMus» B JIOCTHXKEHHE II€Je OCHOBHOIO o0miero odpa3oBaHusi 0OycIOBIEH BO MHOTOM 3HA4€HHEM XUMHUYECKON
HayKH B [IO3HAHWU 3aKOHOB IPUPO/JIbl, B Pa3BUTUHU MPOU3BOAUTEIBHBIX CUJI OOIIECTBA U CO3/IaHUU HOBOM 0a3bl MaTEpUaIbHOU KYJIBTYPHI.

XUMHS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK paclpoCTpaHuiIa CBOE BIUSHHE Ha BCE 00JACTU YEIOBEYECKOIO CYILECTBOBAHUS, 3a/ajla HOBOE
BUJICHUE MMpA, CTaja HEOTHEMJIEMBIM KOMIIOHEHTOM MHUPOBOH KyJIbTYpbl, HEOOXOJUMBIM YCIOBHUEM JKHU3HHM OOILECTBA: 3HAHUE XUMHUHU CILYKUT
OCHOBOH U1 OPMHUPOBAHUS MUPOBO33PEHUS YETIOBEKA, €r0 MPEICTABICHUH 0 MaTepUaIbHOM €IMHCTBE MUpPA; BAXKHYIO POJIb UTPAtOT (GOpMHUpYyEMBbIe
XUMHEH NpPEJCTAaBIEHUS O B3aUMOIIPEBPAILEHUSAX PHEPrMM U 00 3BOJIOLUHU BEUIECTB B MPHUPOJE; COBPEMEHHAs XUMHS HaIpaBlieHA Ha peElICHUE
r7100abHBIX MPOOJIEM YCTONYMBOIO pa3BUTHS YEIOBEUYECTBA — ChIPHEBOM, SHEPreTUUYECKOHN, MUILEBOW M IKOJOTHYECKOM Oe30macHOCTH, MpolieM
3/IpaBOOXpaHEHHUS.

B ycnoBusax Bo3pacraroliero 3Ha4eHHs XHMHUHM B JKHM3HM OOIIECTBAa CYIIECTBEHHO IOBBICHJIACh POJIb XMMHUYECKOro obOpa3zoBaHus. B miane
COLIMAJIM3aIMHU OHO SIBJISIETCS OJTHUM U3 YCIOBHUM (POPMHUPOBAHUS UHTEIUIEKTA JUYHOCTH U TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMeHHOMY YeJIOBEKY XMMUYECKHEe 3HaHUSI HEOOXOUMBI /7Sl PUOOpETeHHs OOLIEKYIbTYPHOTO YPOBHSI, TO3BOJISIOLIETO YBEPEHHO TPYIUTHCS B
COLIMYME U OTBETCTBEHHO Y4aCTBOBAaTh B MHOTOOOpPa3HOMW JKM3HM OOIIECTBA, JIsl OCO3HAHUS BaKHOCTH Pa3yMHOI'O OTHOLIEHHS K CBOEMY 3/10POBBIO U
3I0pPOBBIO JIPYTHX, K OKpYXarolled NMpUpOAHON Cpele, Il TPaMOTHOTO IOBEIEHUS IPH MCIOJNB30BAHMM Pa3IMYHBIX MAaTEpHUAIOB U XUMHUYECKHX
BELIECTB B IOBCEHEBHOM KU3HU.

Xummuueckoe o0pa3oBaHME B OCHOBHOM IIKOJIE SIBJIsETCS 0a30BBIM IO OTHOLICHHMIO K CHCTEME OOIIEro XMMHueckoro odpazoBanus. [losTromy Ha
COOTBETCTBYIOILIEM €MY YPOBHE OHO peajlu3yeT MpUCYLIUe OOIIeMY XUMHYECKOMY OOpa30BaHMIO KIIHOYEBBIE LEHHOCTH, KOTOPBIE OTPaXKaloT
rOCyJlapCTBEHHbIE, OOIECTBEHHbIE U WHIAMBHyalbHbIE MOTPEOHOCTH. DTUM ONpPEAEIeTCs CYIIHOCTh OO0IIeil cTpaTernu oO0y4deHHs, BOCHUTAHUS U
pa3BUTHS 00y4JaIOIIUXCS CPEACTBAMU yU€OHOTO MpeaAMeTa «XUMHUS.

Wzyuenune mnpenmera: 1) cnocoOCTBYeT peain3allid BO3MOXKHOCTEH AJIi CaMOpa3BUTUS M (POPMUPOBAHUS KYJIbTYphl JHUYHOCTH, €€ oOIed u
(GYHKIIMOHATBPHOW TPaMOTHOCTH; 2) BHOCHUT BKJIaJ B (OPMHpPOBAHHWE MBIIUIEHHS M TBOPYECKMX CIIOCOOHOCTEH MOJPOCTKOB, HABBIKOB HX
CaMOCTOSITENTbHON Y4eOHON N1 TeNbHOCTH, SKCIIEPUMEHTAIBHBIX U MCCIEI0BATEIbCKUX YMEHUH, HEOOXOAUMBIX KaK B MIOBCEIHEBHON JKU3HU, TaK U B
npodeccnoHanbHOM N1eATeNbHOCTH; 3) 3HAKOMUT CO CleUu(UKOW HAyYHOTrO MBIIUIEHMS, 3aKIaJbIBA€T OCHOBBI L[EJIOCTHOTO B3IUIAJa HAa €IWHCTBO
IPUPOJBI M YENIOBEeKa, SBISETCS OTBETCTBEHHBIM 3TarioM B (OPMHUPOBAHMHU €CTECTBEHHO-HAYYHOW TI'PAaMOTHOCTH IOAPOCTKOB; 4) CrocoOCTBYyeT
(OpMHPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-HAYYHBIM 3HAHMSIM, K MPHUPOJAE, K UYEJIOBEKY, BHOCHUT CBOM BKJaJ B HIKOJIOTHUYECKOE
00pa3oBaHMEe HIKOJIHHUKOB.



Ha3Banuble HampaBieHHs B OOY4YEHUM XHMHU OOECIIEUMBAIOTCS CIEHU(PHUKON COACp)KaHUS MpeIMeTa, KOTOPBIA SIBISETCS MeNarornyecKu
aJlanTHPOBAHHBIM OTpa)keHHEM 0a30BOI HayKH XMMHHU Ha ONPEACIEHHOM 3Tane e€ pa3BUTHS.

Kypc XxumMun 0CHOBHO# IIKOJIBI OPHEHTHPOBAH Ha OCBOCHHE O0YYAIOIIMMUCS OCHOB HEOPTaHUUECKOW XUMHH M HEKOTOPHIX TOHATHI U CBEICHUI 00
OTAENBHBIX 00BEKTaX OPraHNYECKON XHUMHUU.

CrpykTypa conepkaHus IpeaMera cpOpMUpOBaHA HA OCHOBE CHUCTEMHOrO Iojaxoia K ero usydeHuro. ConepikaHue CKJIAaJbIBACTCS U3 CHUCTEMBI
MOHATUI O XMMHUYECKOM 3JIEMEHTE M BEUIECTBE M CHCTEMBl NMOHATHH O XUMHYECKOW peakiuu. O0e 3TH CHUCTEMBbI CTPYKTYpHO OPTaHU30BAaHBI 110
IIPUHLIMITY II0CIEN0BATEIbHOIO Pa3BUTHs 3HAHWM HA OCHOBE TEOPETHUYECKUX IPEIACTABICHUM PAa3HOTO YPOBHS: aTOMHO-MOJIEKYJIIPHOTO YYCHMsS Kak
OCHOBBI BCEr0 €CTECTBO3HaHM, ypoBHs Ilepunonnueckoro 3axona [I. M. MenzeneeBa kak OCHOBHOI'O 3aKOHA XMMHH, YYCHHUS O CTPOCHUHU aToMa U
XUMUYECKON CBSA3M, MPEJICTABICHUH 00 3JIEKTPOIMTUYECKON IMCCOLMALMKM BEIIECTB B pacTBOpax. TeopeTHyecKue 3HaHMs pacCMaTpUBAIOTCA Ha
OCHOBE DMITMPHYECKHU IMOJYYCHHBIX M OCMBICICHHBIX (JAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO YPOBHS K JPYromy, BBIIOJHSAS (PYHKIUU
OOBSICHEHUS U IPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS ¥ BO3MOXKHOCTEH IPAKTUYECKOTO IPUMEHEHHUS U MTOJIyYEHHsI H3Y4aeMbIX BEILECTB.

Takass opraHuzanus CcoJep)KaHUsl Kypca CIIOCOOCTBYET MPEACTABICHUIO XMMHUYECKOM COCTaBISAIOLIEH HAaydyHON KapTUHBI MHUpa B JIOTUKE €€
cUcTeMHOH Npupoibl. Tem caMbIM oOecrieunBaeTcsi BO3MOXKHOCTh (POPMUPOBAHMS y 00YUAIOIUXCSl LIEHHOCTHOIO OTHOIIEHHS K HAyYHOMY 3HaHUIO U
METOJaM I03HaHUA B HayKe. Ba)XKHO Takke 3aMETUTh, YTO OCBOCHHUE COJEPKaHUA Kypca IMIPOUCXOAUT C IIPUBJICYCHUEM 3HAHUN U3 paHEEe U3Yy4EHHBIX
KypcoB: «Oxpyxaromuii Mup», «buonorus. 5—7 knaccb» u «Pusnka. 7 Kiaace».

HOEJIN U3YYEHUS YYEBHOI'O INTPEJMETA «XUMMUS»

K mnampaBieHuio mnepBOCTENIEHHONW 3HAYMMOCTH TPH peaju3aluyd 00pa3oBaTeNbHBIX (GYHKIMA mpeamera «XUMHUS» TPAJAULMUOHHO OTHOCAT
(dbopMUpOBaHHE 3HAHUI OCHOB XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKOU IEATEIHHOCTH YeI0BEeKa U KaK OJJHOTO
13 KOMIIOHEHTOB MHPOBOM KYJIBTYpHI. 3a/1a4a IpeaMeTa COCTOUT B (DOPMUPOBAHUH CHCTEMbl XUMHUECKUX 3HAHUNA — BKHEHIITUX (aKTOB, MOHATHH,
3aKOHOB M TEOPETHYECKHX MOJOXKEHUH, JOCTYNMHBIX O0O0OOLIEHHH MHPOBO33PEHUYECKOTO XapakTepa, sA3bIKa HAyKH, 3HAHUM O Hay4HBIX METOAAX
M3YYEHHUSI BEILIECTB U XUMUUYECKUX PEaKIIUi, a TaKkKe B OPMUPOBAHUU U PAa3BUTHH YMEHHUI U CIIOCOOOB JI€ATEIbHOCTH, CBA3aHHBIX C IUIAHUPOBAHHUEM,
HaOJI0ICHUEM U IPOBEIEHUEM XMMHUYECKOT 0 SKCIIEPUMEHTA, COOII0IEHNEM IIPaBUi 0€301acHOr0 00paleHUs C BEIECTBAMU B MIOBCEITHEBHON KU3HMU.

Hapsiny ¢ atuMm nenu u3ydeHus mpenMera B MpOrpaMMe YTOUYHEHBl U CKOPPEKTHPOBAHBI C YYETOM HOBBIX MPHOPUTETOB B CHCTEME OCHOBHOTO
obmero oOpasoBanusi. CerosHs B 00pa3oBaHMM 0COO0 3HAYMMOM NPU3HAETCS HAINPABICHHOCTh OOYUYEHHs Ha pa3BUTHE U CaMOPa3BUTHE JIMYHOCTH,
dbopmupoBanre €€ MHTEIJIEKTa U 00IIer KyabTypbl. OOyueHHEe YMEHUIO YYUTHCS M MPOAOHKATh CBOE OOpa30BaHME CAMOCTOSITEIHHO CTAHOBHUTCS
OJTHOM M3 BakHEHIINX (PYyHKIUN y4eOHBIX PEIMETOB.

B cBsi3u ¢ 3TUM IpU M3Y4YEHUU ITpeIMeTa B OCHOBHOMW IIKOJIE JOMUHUPYIOLIEe 3HaU€HUEe PUoOpeNnt Takue 1eIH, Kak:

(GbopMHpOBaHNE MHTEIIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, FOTOBOM K caMOOOpa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO PEILICHUH,
CIOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUSAM KHU3HU;

HalpaBJIEHHOCTh O0YUYEHUS Ha CUCTEeMaTHYeCKOe MPUOOIICHNE YUaluXCs K CAMOCTOSATEIbHOM MO3HABATEIbHOM AEATENbHOCTH, HAYYHBIM METO1aM
MO3HAHUS, POPMUPYIOIIMM MOTHBAIUIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

oOecrieyeHne YCIOBHUH, CIOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYAIOUIMMHKCS OIbITa pa3HOOOpa3HOW NEATENIbHOCTH, MO3HAHUS M CAMOIO3HAHUS,
KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIINI ), UMEIOIINX YHUBEPCATBbHOE 3HAUEHUE JIJISl PAa3JINYHBIX BUJIOB IEATEIbHOCTH;

dopmMHpoBaHHEe yMEHUIl OOBSCHATh M OLIEHUBATH SIBICHHUS OKPYXAIOIIEro MUpPAa HA OCHOBAaHMM 3HAHUUM M OIBITA, MOJIYYEHHBIX MPU U3YyYCHHUU
XUMHH,

¢dopmupoBaHre y 00ydYarOUIUXCS I'YMaHUCTHYECKHUX OTHOUICHWH, MOHUMAHUS LEHHOCTH XUMHMYECKMX 3HAHUHU /s BBIPAOOTKH 3KOJIOTMYECKH
11e71eco00pPa3HOro MOBEACHUS B ObITY M TPYIOBOW JESATENILHOCTH B LIEISIX COXPAHEHUS CBOETO 3/J0POBBS M OKPY>KAIOLIEH MPUPOTHON Cpeibl;



pa3BUTHE MOTHBAIMHM K OOyYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO M CAMOBOCHHTAHHIO HA OCHOBE YCBOSHHS OOIICUEIOBEYECKUX IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY PO ¥ HANIPaBJIEHHOCTH JAIbHENUIIET0 00yUYeHUsI.

COJAEP)KAHUE YYEBHOI'O ITIPEJIMETA

IlepBoHayajbHbIC XMMHYECKHE IOHATHSA

[Ipeamer xumuun. Pons xumuu B xKu3HM denoBeka. Tena u BemecTBa. Gu3nueckue CBOMCTBA BEIIECTB. ArperatHoe coctossHue BemecTs. [lonarue o
METO/AX IMO3HaHMs B XMMUHU. XUMUS B cucTeMe Hayk. Yuctele BeniectBa U cMecH. CriocoObl pa3feneHust CMEcen.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 371€MEHTHI. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. IIpocThie U cl105KHBbIE BELECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumnueckass Gpopmyna. BaleHTHOCT aTOMOB XMMHYECKHUX 3JEMEHTOB. 3aKOH IOCTOSHCTBA cocTaBa BellecTB. OTHOCUTENIbHAsE aTOMHAs Macca.
OTtHocuTeNnbHAS. MOJIEKYJISIPHAs Macca. MaccoBasi 10151 XMMUYECKOTIO 3JIEMEHTA B COCITUHEHUH.

dusnyeckue M XUMUYECKHE SIBICHUA. XUMHUYECKass peaklus U €€ NPU3HAKUA. 3aKOH COXPAHEHMs MacChl BEIECTB. XUMHUYECKHE YPABHECHMS.
Krnaccudukanus XuMAYECKAX peakiuid (COSIMHCHHUS, PA3JI0KCHIS, 3aMEIIICHUS, OOMCHA).

XUMHUECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM MOCY0H, ¢ mpaBuiIaMu paboThl B 1a00paTOpUM U NMpUEMaMu 0OpalleHHs C JIabopaTOPHbIM
o0opy/OBaHUEM; M3yUCHUE M ONMUcaHue (PU3MYECKHX CBOWCTB 0Opa3llOB HEOPTaHWYECKUX BEHIECTB; HaOMIOAcHWE (pu3mueckux (IUIaBJICHHE BOCKA,
TasHUE JIbJla, PACTUPAHUE caxapa B CTYIKE, KMIIEHUE W KOHJEHCAIUs BOJAbI) U XMMHMUYECKHX (TOpEHHE CBEYM, IMPOKAIMBAHUE MEIHOH IMPOBOJIOKH,
B3alMOJICIICTBME Mela C KHCIOTOM) sIBJIEHUI, HAOJIOJEHHWE W ONUCaHHE NPU3HAKOB IMPOTEKAHWS XMMHUYECKUX pEaKIHUil (pas3iiokeHue caxapa,
B3aUMOJICHCTBHE CEPHOI KUCIIOTHI C XJIOpUAOM Oapus, pasiokenue rugpokcuja meau(ll) npu HarpeBaHuu, B3aMMOJEHCTBHE JKe€l€3a C PacCTBOPOM
comu menu(Il)); u3ydenue cnocoOOB pasielieHus cMeceil (C MOMOIIbI MarHuTa, (QUIBTPOBAHUE, BbIAPUBAHHE, AUCTWUIALMSA, XpoMmarorpadwusi),
IIPOBE/ICHUE OYMCTKHU MOBApEHHOM COJIM; HAOIIOIEHUE U ONMCAHUE PEe3yIbTaTOB MPOBEJCHUS OIbITA, UIUIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS! MAacChl;
CO3/IaHHE MOJIEIeH MOJIEKYJ (IIapOCTEPKHEBBIX ).

Baskneimue npeacTaBUTeIM HEOPraHUYECKHUX BelIeCTB

Bosnyx — cmech razos. CoctaB Bozayxa. Kucimopon — aneMeHT M mpoctoe BemlecTBo. HaxoxneHue kuciaopoja B mpupojae, Gu3nyeckue u
XUMHYecKHe cBoiicTBa (peakiuu ropenust). Oxcunpl. [Ipumenenne kuciaopoaa. CriocoObl MOMydYeHUs: KUCIOpOo/a B 1a00paTOPUU U IPOMBIIIJICHHOCTH.
Kpyrosoport kucinopoaa B npupojae. O30H — aIoTpoIHas MoIuduKaius KUCI0po/a.

TennoBoil 3¢pdexkr XxuMuyeckol peakluu, TEPMOXMMHYECKHUE YPAaBHEHUS, 5K30- M SHAOTEPMHUYECKHE peakiuu. TOIUIMBO: Yroib M METaH.
3arpsi3HeHue BO3AyXa, yCUJIEHUE MapHUKOBOTO 3P eKTa, pa3pylIeHHEe 030HOBOTO CIIOS.

Bonopon — snemeHT u mpoctoe BemiecTBo. HaxoxaeHnue Bopoposaa B mpupoje, GU3NYecKue M XMMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOOBI
nosy4yeHusi. KHCioTsI 1 CoJn.

KomuuectBo BemiectBa. Monb. MosnsipHast Macca. 3akoH ABorapo. MosnsipHblif 00bEM ra3oB. PacuéTsl 10 XUMHUYECKUM YPaBHEHHSIM.

®dusnueckue cBorcTBa BoAbl. Boma kak pactBopurenb. PacTBopsl. HacklllieHHBIE 1 HEHACBIIIEHHBIE PACTBOPHI. PacTBOPMMOCTh BEIIECTB B BOJE.
MaccoBast 101 BEILIECTBA B pacTBOpe. XUMHUUYECKUE CBOMCTBa BOAbl. OcHOBaHMs. Poib pacTBOpOB B IPUPOAE U B KU3HU UyesloBeKa. KpyroBopoT Bosbl
B IIpHUpo/ie. 3arpsi3HEHNE NPUPOAHBIX BoJ. OXpaHa U OUMCTKA IPUPOIHBIX BOI.

Knaccudukanus Heopranmdyeckux coenuHeHuit. Okcuapl. Knaccugukanus okcumoB: coseoOpasyronye (OCHOBHBIE, KHCIOTHBIE, aM(pOTEpHbIE) U
HecoJieoOpazyromue. HomeHknaTypa OKCHAOB (MeXAyHapoiHas W TpuBUaibHas). dusmueckue M XuUMHUECKHe CBoWcTBa OKcHOB. [lomyueHue
OKCHU/JIOB.

OcHoBanus. Knaccudukanus ocHOBaHMM: IIETOYM U HEpacTBOpPUMbIE OCHOBaHMs. HoMeHKaTypa OCHOBaHUN (MeXIyHapoAHAas U TPUBHAJIbHASA).
DU3NYECKUE U XMMUYECKUE CBOMCTBA OCHOBAHUM. [lonydyeHre oCHOBaHHUIA.



Kucnotel. Knaccudpukanust kucnor. HomeHknatypa KuciaoT (MeXAyHapOoaHAs U TpUBHAIbHAsS). DU3NYECKUE W XUMHUYECKHE CBOMCTBA KUCIOT. Psiy
aktuBHOcTH MeTasuioB H. H. bekerosa. [lonyuenue kucior.

Comu. HomenknaTypa coiield (MexXayHapoaHasi ¥ TpUBHANIbHAS ). DU3HYECKUE U XUMHYECKHE CBOMCTBA coJieid. [TomydyeHue comei.

['eHeTnueckas CBsA3b MEXKY KJIACCaMU HEOPraHUYECKUX COEAUHEHHUM.

XUMHYECKUH IKCIEPUMEHT: KaueCTBEHHOE ONpE/EICHNE COJEpKaHUsl KUCIOPOoJa B BO3/lyXe; MOJyueHue, COOMpaHue, paclo3HaBaHUE U H3yUeHHe
CBOMCTB KHCJIOpOJa; HAOJIIOJICHUE B3aUMOJCHCTBUSA BEIIECTB C KHUCIOPOJOM M YCIIOBHUS BO3HHUKHOBEHHUS W NPEKpallleHUs ropeHus (moxxapa);
O3HaKOMJIEHHE ¢ 00pa3liaMu OKCHIOB M ONHCAHUE UX CBOWCTB; MOJy4YeHHE, coOMpaHHe, paclio3HaBaHUE M M3ydeHUE CBOMCTB BOAOpOJa (TOpeHHeE);
B3aumMoJeiictBiue Bogopona ¢ okcuaoM Mmeau(Il) (BO3MOXKHO HCIONIb30BaHHE BUACOMATEPHUANIOB); HAOIIOJCHHE OOPa3IOB BEIIECTB KOJIUYECTBOM
1 monb; uccrienoBaHre 0COOCHHOCTE PACTBOPEHUS BEIIECTB C PAa3UYHON PACTBOPUMOCTHIO; IPUTOTOBJICHUE PACTBOPOB C OMpeneIEHHON MaccoBOU
J0JIed pacTBOPEHHOIO BEIIECTBA; B3aMMOJIEUCTBUE BOJBI C METaUIaMHU (HATPUEM U KaiblieM) (BO3MOXKHO HCIOJIb30BAaHUE BUJIEOMATEPHAIIOB);
OIpe/ieNIeHUE PacCTBOPOB KHUCIOT M IIENIoUed C MOMOIIBI0 MHAMKATOPOB; HUCCIENIOBAaHHE OOpaslloB HEOPTaHWYECKUX BEIECTB PA3IUYHBIX KIIACCOB;
Ha0JIt0/IeHNEe U3MEHEHHUSI OKPACKH WHIAMKATOPOB B PacTBOpaxX KHCIOT W IIeJoueli; n3yueHue B3anmojeicTBus okcuaa meau(ll) ¢ pactBopom cepHoit
KHUCJIOTBI, KUCJIOT ¢ METaJUIAMH, PEAKIIUI HEUTpaIU3aluu; [TOJy4YeHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHUE OJHOT0 MEeTajljla JPYrUM U3 pacTBOpa
COJIM; PEIIEHUE IKCIEPUMEHTAIBHBIX 337a4 10 TeMe «BakHelme KI1acChl HEOPraHUYECKUX COCTUHEHUI.

Iepunoauyeckuii 3akon u Ilepuoguveckasi cucrema xumMudeckux djeMeHToB . U. MenneneeBa. CTtpoeHue aToMoB. XUMHUYECKasi CBA3b.
OKHCIUTEIBHO-BOCCTAHOBUTEIbHbIEC PeaKul

[TepBble MOMBITKY KJIACCU(DUKALINYA XUMHUYECKHUX 3JIeMEHTOB. [IoHsATHE O rpynmaxX CXOIHBIX JIEMEHTOB (IIEeJOYHBIC U HIEIIOYHO3EMETbHbIE METAILIBI,
raJIOTeHbI, MHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yroT aM()OTEPHBIC OKCHU/IBI U THIPOKCH/IBI.

[Tepuoanueckuii 3akoH. [lepuonuyeckas cucrema xumudeckux snemeHToB [. . MenneneeBa. KopoTkonepuonas M JUIMHHONEPUOAHAS (HOPMBI
Ilepnonnueckoit cucreMmbl xumudeckux snemeHToB J[. M. MenneneeBa. Ilepuoasl n rpynnel. @U3NMYECKUR CMBICI HOPAIKOBOIO HOMEpa, HOMEpPOB
IEpUOJIa U TPYIIILI AJIEMEHTA.

Crpoenue atomoB. CoctaB aTroMHBbIX siziep. M3oTomnbl. OnexkTponbl. CTpoeHne 3JeKTPOHHBIX 000J104€K aTOMOB MepBbIX 20 XUMUYECKUX 3JIEMEHTOB
[Tepuonnueckont cucremsl [[. 1. MenneneeBa. XapakTepucTUKa XMMHYECKOIO dJIEMEHTa IO €ro mnojoxeHuro B Ilepuommueckoit cucreme /[I. M.
Meneneesa.

3aKOHOMEPHOCTU M3MEHEHHUs paJiiyca aTOMOB XMMHYECKUX 3JIEMEHTOB, METANIMUYECKUX U HEMETAJUIMYECKUX CBOWCTB MO TPYIIaM U MEepUOAaM.
3nauenne [lepuogmueckoro 3akona u Ilepuoanueckoil CHCTEMbl XMMHYECKUX SJIEMEHTOB IS pa3BUTHs Hayku W npaktuku. . 1. Menaenees —
YUEHBIN U TPAXIAHUH.

Xumnueckas cBsa3b. KoBaneHnTHas (MoJispHas U HETIOJISIPHAS) CBSI3b. DJIEKTPOOTPUIIATEIEHOCTh XUMUYECKUX AJIeMEHTOB. VIOHHAs CBSI3b.

Crenenb okucnenus. OKUCIUTENBHO-BOCCTAHOBUTENbHBIE peakuu. [Ipoliecchl okucineHus u BoccTaHoBiIeHHs. OKUCIUTENN U BOCCTAHOBUTEH.

XUMHYECKUH DKCIIEPUMEHT: U3ydeHrne 00pasIoB BEIIECTB METAUIOB U HEMETAJIJIOB; B3aMMOJICHCTBUE TUIPOKCHUIA IIMHKA C pacTBOPaMHU KHCIOT U
1IeJI0Yei; MPOBEIEHHE OMNBITOB, WIUTIOCTPUPYIOLUIMX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuidl (FOpeHue, peakiuu pas3ioKeHUus,
COCTUHCHMUS).

MexnpeaMeTHbIe CBA3H

Peanm3zanus MeXIpPEIMETHBIX CBA3CH NMPH M3YYCHHH XMMHH B 8 Kjlacce OCYIIECTBISIETCS Yepe3 MCIOIb30BaHUE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX
MOHATUH, TaK U MOHATUH, SBIISIFOIIUXCS CUCTEMHBIMU JUUISL OTJEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTI'0O LIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIE TTOHATHUS: HAYYHBIA (PaKT, TUIIOTE3a, TEOPHUS, 3aKOH, aHAIN3, CHHTE3, KIIacCH(PUKAIIHS, IEPHOIUYHOCTh, HAOTIOACHHE,
JKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBIICHUE.



®dusuKa: Marepusi, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUHN 3apsiji, BEIIECTBO,
TeJN0, 00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, a3, GU3MUECKHUE BEITHUMHBI, SAMHHUIIBI H3MEPEHHSI, KOCMOC, TUTaHEeTHI, 3BE311b1, COlHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEPAIIbI, TOPHBIC TIOPO/IBI, TOJIE3HBIC UCKOTIAEMbIE, TOTLTUBO, BOJTHBIC PECYPCHI.

INVIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATDBI

M3ydeHne XuMuu B § Ki1acce HANpPAaBJICHO HA JOCTIKCHUE 00YYaIOIIMMHUCS JIMYHOCTHBIX, METAIPEMETHBIX M IPEIMETHBIX PE3yJIbTATOB OCBOCHUS
y4eOHOTro MmpeMeTa.

JIMYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE PE3yIbTAThl OCBOEHUS IPOrpPaMMBbl OCHOBHOI'O 00IIEro oOpa3oBaHMs JIOCTUTAIOTCSA B X0Jie¢ 0OYYEHMs] XUMUU B €IMHCTBE y4eOHOU U
BOCIIMTATEIbHOW JeATeNIbHOCTH OpraHu3aluy B COOTBETCTBUM C TPAJULUUOHHBIMH POCCHUMCKMMM COLMOKYJIBTYPHBIMH M yXOBHO-HPAaBCTBEHHBIMU
[EHHOCTSIMH, TPUHATHIMH B OOIIECTBE MpaBWJIAaMH W HOPMAaMH TIOBEACHUS M CIIOCOOCTBYIOT IpoIleccaM CaMOIIO3HAHUS, CaMOpa3BUTHS W
COLMAJIN3ALUHU 00YJaIOLINXCS.

JIMYHOCTHBIE PE3yabTAaThl OTPAXKAIOT CHOPMHUPOBAHHOCTH, B TOM YHCIIE B YACTH:

ITaTproTHYeCKOro BOCIIUTAHUS

1) HEHHOCTHOTO OTHOILLIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY HACJEIHI0, IOHUMaHUS 3HAaYEHUs XUMUYECKON HayKu B
KHU3HU COBPEMEHHOT0 O0OIIecTBa, CIIOCOOHOCTH BIaJeTh JOCTOBEpHON HH(OpMaluel o0 MepeqoBbIX AOCTHKEHHMSX M OTKPBITUAX MHUPOBOW U
OTE€YECTBEHHON XMMUHU, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOIIECTBA;

I'paxxnanckoro BocnuTaHus

2) mpejacTaBiI€HUS O COLUUAIBHBIX HOPMAax W MpaBWJIaX MEXIUYHOCTHBIX OTHOIIEHHMH B KOJUIEKTMBE, KOMMYHUKAaTHBHON KOMIIETEHTHOCTH B
OOIIIECTBEHHO TOJIE3HOM, Yy4eOHO-HCCIe10BaTeNbCKONW, TBOPUECKOW M JPYrMX BHJAX IESITEIbHOCTH; FOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOMN
JEeSITEIbHOCTH TPU BBIIIOJIHEHUU Y4YEOHBIX, TMO3HABATEIbHBIX 3314, BBIIOJHEHUU XHUMHUYECKHUX SKCIEPUMEHTOB, CO3JAAHUU YYEOHBIX IMPOEKTOB,
CTpeMJIEHHs K B3aUMOIIOHMMAHHIO U B3aMMOIIOMOIIM B MPOLIECCE 3TOM yueOHOM AeATeNbHOCTH; TOTOBHOCTH OLIEHUBATh CBOE MOBEIEHUE U MOCTY KU
CBOMX TOBAPHIIEHN C MO3ULIUN HPABCTBEHHBIX U IPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIEACTBUN MTOCTYIIKOB;

IleHHOCTH HAYYHOI'0 NO3HAHUA

3) MHpPOBO33pEHYECKHX MPEJCTABICHUN O BEIIECTBE M XWMHUYECKOM PEAKIUH, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKH U
COCTABJISIIOLINX OCHOBY JJIsl TOHMMaHMs CYIIHOCTH HAayYHOW KapTHHBI MHpPA; MPEICTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUS MPHPOJIBI,
B3aMMOCBS351X YEJIOBEKA C MIPUPOIHOM CPEIoil, O POJIM XMMHUH B TO3HAHNHU ITUX 3aKOHOMEPHOCTEN;

4) no3HaBaTeIbHBIX MOTUBOB, HAIIPABJICHHBIX HA MOJyYeHUE HOBBIX 3HAaHUH 110 XUMHH, HEOOXOAUMBIX /7151 00bACHEHHS HaOII0aeMbIX IPOIIECCOB U
SIBJICHUI;

5) mo3HaBaTeNbHOM, MH(MOPMAIIMOHHON M YUTATENBCKOW KYJIbTYpPbI, B TOM YHCJE HAaBBIKOB CaMOCTOSTENbHOW paboOTHl ¢ y4yeOHBIMHU TEKCTaMH,
CIPaBOYHOM JINTEPATYPOH, TOCTYITHBIMU TEXHUUECKUMHU CPECTBAMH MHPOPMAIIMOHHBIX TEXHOJIOTHIA;

6) uHTEepeca K 00yuyeHHUIO M MO3HAHHIO, JTI0O03HATEILHOCTH, TOTOBHOCTH U CHIOCOOHOCTH K CaMOOOPa30BaHUIO, MMPOSKTHOW M MCCIIEI0BaTEIbCKO M
NesITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HalpaBJI€HHOCTU U YPOBHS 00y4Y€HHUsI B JaIbHEHUIIEM;

DopMHPOBAHHA KYJIbTYPbI 310POBbs



7) OCO3HAHHS LIECHHOCTH JKU3HHU, OTBETCTBEHHOT'O OTHOIICHUS K CBOEMY 3JI0POBBIO, YCTAHOBKHM Ha 3JI0POBBIN 00pa3 )KU3HU, OCO3HAHHS MOCIIEACTBU I
U HENpHATHS BPEIHBIX NPHUBBIYECK (YIMOTPEOICHHUS aJKOTOJsl, HAPKOTHUKOB, KypEHHs), HEOOXOAWMOCTH COOJIIOJCHHUS MpaBUi O0€30MacHOCTU TpHU
oOpaInieHuu ¢ XUMHYECKUMH BEIIECTBAMHU B OBITY U PEATbHOM KU3HH;

TpynoBoro BocnuTaHus

8) mHTEepeca K MPaKTHUYECKOMY M3yUYeHHUI0 Tpodeccrii ¥ Tpyaa pa3IMuHOro PoJia, YBaXEHUE K TPYAY U pe3yibTaTaM TPYJI0BOH ACATEIHHOCTH, B TOM
qHcie Ha OCHOBE NMPUMEHEHHS NMPEIMETHBIX 3HAHUN MO XWMHUH, OCO3HAHHOTO BHIOOpA MHAWBUIYAIBHOM TPACKTOPHUU MPOAOIDKEHHS 00pa30BaHUA C
Y4ETOM JINYHOCTHBIX HHTEPECOB U CITOCOOHOCTH K XMMHH, OOIIIECTBEHHBIX HHTEPECOB M TOTPEOHOCTEH; yCeHON MpodhecCHOHATBHOM JAESITSIIBHOCTH
Y pa3BUTHUS HEOOXOJMMBIX YMEHHIl; TOTOBHOCTH aalTUPOBATHCS B MPO(ECCHOHATEHON Cpesie;

IKO0JOTHIeCKOro BOCHIUTAHUSA

9) 9KOJOTUYECKH IEIeCO00Pa3HOr0 OTHOIICHUS K MPHUPOJC KaK MCTOYHUKY JKU3HH Ha 3eMJie, OCHOBE €€ CYIeCTBOBAHUS, MOHMMAHUS IICHHOCTH
310poBOro M 0Oe30omacHOro oOpasza >KHW3HH, OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHOMY (DHM3UYECKOMY W TICUXMYECKOMY 30POBBIO, OCO3HAHUS
LIEHHOCTHU COOJII0/ICHUS TTPaBUIl 6€30IaCHOTO TOBEACHUS IIPU padOTE ¢ BEIIECTBAMH, a TAK)KE B CUTYaIIUSIX, YTPOKAIOIINX 3I0POBBIO U KU3HHU JTIOICH;

10) cnocoOHOCTH MPUMEHATH 3HAHMSI, MMOJTy4aeMble IPU U3yYECHUH XUMHU, JUIS PEIISHUs 3a]ad, CBSI3aHHBIX C OKPYXKArollel MpUpOTHON CcpeioH,
IIOBBILIICHUA ypOBH?[ 3KOJIOFI/I‘-IGCKOI>1 KYJH)TypBI, OCO3HaHUA FJIO6aJII)HOI‘O xapaKTepa 3KOJOTHYCCKHUX np06neM nu HYTGﬁ nux peHIGHI/ISI HOCpCIICTBOM
METOH0B XUMHUHU;

11) 3KOI0rM4ECKOro MBIIIIEHHSI, YMEHUSI pyKOBOJCTBOBATHCSI UM B I103HABATEIbHON, KOMMYHUKATUBHON U COL[UAJIBHON MPAKTUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe MeranpeaMETHBIX PE3YJIbTAaTOB BBLACISAIOT 3HAYMMble U1l (POPMHPOBAHUS MHUPOBO33PEHUsI OOLIEHAayuyHbIe MOHATUSA (3aKOH, TEOpus,
NPUHIMI, TUMOTe3a, (akT, cucrema, MpoLecc, SKCIEPUMEHT H Jp.), KOTOPBIE HCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX y4YeOHBIX HpeAMeTax M
MO3BOJISIIOT HA OCHOBE 3HAHMH M3 3TUX NpPeAMETOB (JOPMHUPOBATh MPEICTABICHHUE O IIEIOCTHOW HAy4YHOW KapTHHE MUpa, M YHUBEpCAJIbHbIE y4eOHbIe
neiicTBus (TO3HaBaTeNbHbIE, KOMMYHUKATUBHBIE, PEryJISTUBHBIE), KOTOpble oOecrneduBaroT (OpMHpPOBAHHE TOTOBHOCTH K CaMOCTOSITEIIbBHOMY
TUTAHUPOBAHUIO U OCYILECTBICHHUIO YU€OHOH 1A TeIbHOCTH.

MertanpenmeTHble pe3yabTaThl OCBOEHMSI 00pa30BaTEIbHOM MpPOrpamMMbl 10 XMMHM OTPA)KAIOT OBJIAJIEHUE YHHBEPCAIbHBIMU O3HABATEIbHBIMU
JNEUCTBUAMH, B TOM YUCJIE:

ba30BbIMH J10rH4eCKHMH 1efiCTBUSAIMH

1) yMeHHeM HCHOIb30BaTh MPUEMBI JIOTHYECKOTO MBINUICHUS! TP OCBOCHUHU 3HAHMN: PACKPBIBATh CMBICI XUMHUYECKUX MOHATUH (BBIIENATH UX
XapaKkTepHble MPU3HAKH, YCTAHABIMBATh B3aHMMOCBS3b C APYTMMHU MOHSATHSMH), WCIIOJIB30BATh TMOHATHUS UIsl OOBSICHEHMS OTAENbHBIX (PAKTOB U
SBJICHU; BBIOMpATh OCHOBAaHMUS M KPUTEPUU JUI KJIAacCU(PUKALMKM XMMHUYECKMX BEIIECTB M XMMUYECKMX pPEaKLUi; yCTaHaBIMBaThb MPUYMHHO-
CIIEICTBEHHBIE CBSI3U MEXAY 00BbEKTaMU U3y4YEHHS; CTPOUTH JIOTHUECKHE pacCyKIeHUs (MHAYKTUBHBIC, I€yKTUBHbBIE, 110 aHAJIOTHH); 1€JaTh BbIBOIbI
U 3aKJIIOYECHUS;

2) yMeHueM MPUMEHSTH B MpoIlecce MO3HAHUS MOHATHUS (IIPeIMETHBIE U METalpeIMETHbBIE), CAMBOJINYECKUE (3HAKOBbIE) MOJIENIH, UCIIOIb3yEMbIE B
XMMHUHU, TpeoOpa3oBhIBaTh IIUPOKO MPUMEHSIEMble B XMMHUU MOJICNbHBIE IMPEJICTaBICHUSI — XUMHUYECKUI 3HAaK (CHMBOJ 3JIEMEHTAa), XMUMHUYeCcKas
¢dbopMyIna u ypaBHEHHE XUMUUYECKOI peakliui — MpHU peleH Y4eOHO-I03HaBaTeIbHBIX 3a/a4; ¢ YUETOM 3TUX MOJIENbHBIX MPEICTABICHUH BBISBIATH
U XapaKTepHU30BaTh CYILIECTBEHHbIC IMPHU3HAKK H3YyYaeMbIX OOBEKTOB — XHMHMYECKMX BELIECTB M XHMMHUYECKMX pEakIMif; BBIABIATH OOIIMe
3aKOHOMEPHOCTH, IPUYUHHO-CJIEICTBEHHBIE CBS3U M IIPOTUBOPEYHS B U3YUaEMBIX MPOIECCaX U SIBICHUAX; IPeAIararb KpUTEPHUH IS BBISIBICHHS 3THX
3aKOHOMEPHOCTEH M MPOTHBOPEUHil; caMOCTOATENbHO BBIOMpATh CHOCOO pelleHus yueOHOHM 3ajauM (CpaBHUBATh HECKOJIBKO BapUaHTOB pEIICHUS,
BbIOMpPATh HauOoJIEEe MOIXOASIIMMI ¢ YIETOM CaMOCTOATENBHO BbIACICHHBIX KPUTEPUEB);



ba3oBbeIMH HcC/Ie10BATEIbCKUMH A€ CTBUAMH

3) yMeHHeM HCIOJIb30BaTh MOCTABICHHBIE BOPOCH B KAUECTBE MHCTPYMEHTA MO3HAHMS, a TAK)KE B KAUECTBE OCHOBBI ISl (HOPMHUPOBAHUS THIIOTE3bI
10 IIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUH;

4) nmpuoOpeTeHne OnbITa MO IUIAHUPOBAHHIO, OPTaHU3AIMK U TPOBEICHUIO YYCHHUECKUX SKCIIEPUMEHTOB: YMEHHe HaOII0/1aTh 3a X010M Ipoliecca,
CaMOCTOSITEJILHO IIPOTHO3UPOBATh €ro pe3ysbTaT, (HOpMyIupoBaTh 0OOOLICHHUS M BBIBOABI 10 PE3yJIbTaTaM HPOBEAEHHOTO OIbITA, MCCIEIOBAHMUSA,
COCTaBJISITH OTYET O MPOICTIaHHOMN padoTe;

Pa6oroii ¢ nunpopmanueii

5) yMeHueM BbIOMpATh, aHAIM3UPOBATh M MHTEPIPETUPOBATH UHPOPMALUIO PA3IMYHBIX BUIOB U (OPM IPEACTABICHHUS, OTYYaeMYyIO M3 Pa3HBIX
HCTOYHUKOB (Hay4YHO-TONYJISIpHAsl JIMTEpaTypa XMMHUYECKOIO COJEpKaHMsl, CIpaBOYHbIE IOcoOus, pecypchl MHTepHeTa); KpUTUYECKU OLCHMBATh
MPOTHBOPEUYMBYIO U HEJJOCTOBEPHYIO HH(POPMALIUIO;

6) yMeHHEM NPUMEHATh pa3jIMyHble METOJbl U 3alpOChl IPHU MOMCKE U 0TOOpe MH(OPMAIMM U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOIUMBIX IS
BBITIOJTHEHUSI y4EOHBIX M IO3HABATEIbHBIX 3aJad ONpPEAEIEHHOrO THIA; MPUOOPETEHUE OmblTa B O0JACTH MCIOJIb30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOI'MH, OBJIAJIeHHE KYJIbTYPOH aKTHBHOI'O HCIIOJIb30BAHUS PA3JIMYHBIX IOMCKOBBIX CHCTEM; CaMOCTOSTEIbHO BBIOHMPATH
ONTUMANIbHYI0 (OpMY TpPEACTaBICHUS WHPOPMALMU M WUTIOCTPUPOBATH pellacMble 3a/aud HECIOKHBIMH CXEMaMH, JWarpaMMaMu, IpYTHMHU
dhopmamu rpadMKU U ©X KOMOMHAIMSMU;

7) yMEHHEM WUCIOJNb30BaTh W aHAJIM3UPOBAaTH B IMIpolecce YYeOHOH U UCCIENOBATEIbCKOW JEATETbHOCTH WH(GOPMALKMIO O BIHSHUU
IPOMBIIIJICHHOCTH, CEJILCKOTO X03sICTBA U TPAHCIIOPTA Ha COCTOSIHUE OKpY XKarollel MpUpOAHOM cpelibl;

YHuBepcaabHbIMM KOMMYHHUKATHBHBIMH 1eHCTBUSIMHU

8) yMeHueM 3aJaBaTh BONPOCH! (B XOJ€ AMAIOra W/MiM AMCKYCCHH) IO CYIIECTBY OOCYXJIaeMOH TeMbl, (hOpMYJIHPOBAaTh CBOM MPEAJIOKEHUS
OTHOCHUTEJILHO BBIIIOJIHEHUS IIPEJIOKEHHOM 3a/1auu;

9) npuoGpeTeHue OINbITa MPE3EHTALUN PE3yJIbTaTOB BBIOJHEHHUS XUMUYECKOTO SKCIIEpUMEHTa (JJaOOpaTOPHOIO OIbITa, Ja00paTOpHOI paboThI MO
HCCJIETOBAaHUIO CBOMCTB BELIECTB, Y4€OHOTO MPOEKTA);

10) 3aMHTEpeCcOBAaHHOCTh B COBMECTHOH CO CBEpCTHMKAMM IMO3HABATEIBHOM M HCCIENIOBATEIbCKOW IESATENbHOCTH NMPU PELICHWH BO3HHUKAIOIUX
npoOsieM Ha OCHOBE yu€Ta OOIIMX HMHTEPECOB M COIVIACOBAHUS IMO3ULUN (00CYXIeHUs, OOMEH MHEHMSIMHM, «MO3TOBbIE HITYPMbI», KOOPAMHALIUS
COBMECTHBIX JIEWCTBUI, ONpeielieHne KPUTEPUEB 10 OLIEHKE KaueCTBa BBIIOJIHEHHOW paboThI U JIp.);

YHuBepcaabHbIMH PeryJIATHBHBIMH A€l CTBUSIMH

11) ymMeHHEM CaMOCTOSTENIbHO ONpEeAeNATh LENH JESITeIbHOCTH, IUIAHUPOBaTh, OCYILECTBIATh, KOHTPOJMPOBATH M TPH HEOOXOJUMOCTH
KOPPEKTUPOBaTh CBOIO JESATENIILHOCTh, BbIOMpaTh Hanbosiee 3(pPexkTUBHBIE CIOCOOBI pelIeHUs] YUeOHBIX U MO3HABATEIbHBIX 33]a4, CAMOCTOATEIbHO
COCTABJIATh WJIM KOPPEKTUPOBATH MPEJIOKEHHBIN aJlTOPUTM JAECHCTBHM NMPH BBHIIOIHEHNH 33aHNUHN C YYETOM IOJTyYeHHsI HOBBIX 3HAHUN 00 M3yyaeMbIX
00BEKTaX — BEIECTBAX U PEAKIIHUIX; OLIEHUBATh COOTBETCTBHE MOMyUYEHHOTO Pe3yJibTaTa 3asBJICHHON LeNH;

12) ymeHueM HCIIoNb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEAJIaracéMbIe B YCIIOBUHU 3aJJaHUM.

HNPEIMETHBIE PE3YJIbTATDBI

B cocraBe mpeaMeTHBIX pe3yslbTaTOB MO OCBOEHHUIO 00S3aTENIbHOTO COJIEp’KaHUs, YCTaHOBJIEHHOTO JIaHHOM NpuMepHOW pabouell mporpammon,
BBIJICJIAIOT: OCBOCHHBIE 00YUAIOIIMMUCS HAyYHbIC 3HAHUS, YMEHHS U CIIOCOOBI ACUCTBUI, crienuuueckue A MPeaMeTHON o0nacTu «XUMHs», BUABI
NEeSITeIbHOCTH T10 MOJTYYEHHIO HOBOT'O 3HaHUS, €r0 HHTEPIPETAIIH, IPEO0OPa30BAHUIO U TPUMEHEHHIO B PA3IMYHBIX YU€OHBIX M HOBBIX CUTYalUsIX.

[IpenmeTHbIe pe3yabTaThl OTPAXKAIOT CPOPMUPOBAHHOCTH Y 0OYHAIOLIMXCS CIEAYIOMNX YMEHHUI:



1) packpvisamb cmblci OCHOBHBIX XUMHYECKUX TOHSTHIA: aTOM, MOJIEKYJIa, XAMHYECKAN 3JIEMEHT, MMPOCTOE BEIECTBO, CIIOXKHOE BEIIECTBO, CMECh
(omHOpOIHAsA M HEOJHOPOJHAsA), BaJEHTHOCTb, OTHOCUTENIbHAS aTOMHAs M MOJEKYJspHas Macca, KOJMYECTBO BELIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi JI0Js XMMHUYECKOro 3JIEMEHTa B COEIMHEHWH, MOJIAPHBIA O0O0BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJb, dJIEKTPOOTPULATENLHOCTh, CTEIICHb
OKHCJICHHS, XUMUYECKas PeaKIys, KIacCU(PUKAIU PEaKIHii: peakui COSIUHEHHS, PEaKIIMK Pa3IoKEHUs, peaKui 3aMeIEHHs, peakul oOMeHa,
9K30- U HHJIOTEPMHUUYECKHE PEAKLMHU; TemaoBOH 3(p(deKT peakuuu; siApo aToMma, NIEKTPOHHBIA CIOW aToMa, aTOMHas OpOWUTalb, paauyc aTroma,
XUMHUECKas CBSI3b, NOJISIPHASI M HETIOJISIPHAS. KOBAJIEHTHAs CBSI3b, MOHHAS CBS3b, MOH, KATUOH, aHUOH, pacTBOpP, MaccoBas J10JIs BeLecTBa (IIPOLIEHTHAs
KOHIIEHTpALUs) B PaCTBOPE;

2) unnocmpuposams B3aMMOCBSI3b OCHOBHBIX XUMHYECKUX TMOHATHH (cM. N. 1) M NPUMEHATh 3T TMOHATHS NPH ONHMCAHHM BEUIECTB U MX
MPEBPAILICHUI;

3) ucnonvszosames XUMUYECKYIO CUMBOJIMKY JJIsi COCTABJICHHsI (DOPMYII BEIIECTB U YPABHCHUI XMMUYECKUX PEaKIHi;

4) onpedensmb BAICHTHOCTh aTOMOB DJICMEHTOB B OWHAPHBIX COCIMHCHUSX; CTEHNCHb OKHCIICHUS JJICMEHTOB B OWHAPHBIX COCIMHEHHSIX;
MPUHAIIIEKHOCTD BEIIECTB K ONPEEIEHHOMY KJIACCY COSAMHEHUH 10 opMyIiaM; BUI XMMHUYECKON CBSI3M (KOBAJCHTHAS M MOHHAS) B HEOPTaHWY €CKUX
COEIMHEHUSIX;

5) packpwisams cmwvicn [lepuoguyeckoro 3axona . M. MenneneeBa: JA€MOHCTPHPOBaTh MOHMMAaHHE MEPUOJUYECKON 3aBHCUMOCTH CBOMCTB
XMMHUYECKHX 3JEMEHTOB OT MX MoJiokeHUs B llepmoauueckoil cucreme; 3aKOHOB COXPAaHEHHMsS] MacChl BELIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HUsI, 3aKOHa ABOTa/IpO; OMHCHIBATH U XapakTepu3oBaTh TabamuHyo Gopmy [leproanmyueckoll CUCTEMBbl XMMHYECKHX 3JIEMEHTOB:
pas3nuyaTh NOHATHUS «TJIaBHas noaArpymnmna (A-rpymnmna)» u «nobounas noarpymnmna (b-rpynmna)y, manelie u 60sblIMe NEpUoIbl; COOTHOCUTh 0003HAUEHMS,
KoTopble uMeroTcst B Tabnuue «llepuognueckas cucrema xumudeckux snemeHToB J[. . MenzeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMH CTPOCHMUSI
aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB M 3apsij sAApa, 00lIee YUCII0 3JEKTPOHOB U paclpeeIeHUe X 10 3JIEKTPOHHBIM CJI05M);

6) kraccuguyuposames XAMHUYECKUE SJIECMEHTBI; HECOPTAaHUYECKUE BEIIECTBA; XMMUYECKUE peakiuu (10 YMCITy U COCTaBY yYacTBYIOUIMX B PEAKIUU
BEIIECTB, 110 TEIUIOBOMY 3 deKTy);

7) xapaxmepuzogéams (onucvieams) OOIIME XUMHUYSCKHE CBOWCTBA BEIICCTB pPA3JIMYHBIX KJIACCOB, TOATBEPXKIAs OINMCAHUE NpPUMEpPaMHU
MOJIEKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOIINX XUMHUECKUX PEAKIINH;

8) mpoenozupoeams CBOMCTBA BEIECTB B 3aBUCHMOCTH OT MX KAUECTBEHHOT'O COCTaBa; BO3MOXKHOCTH MPOTEKAHHS XMMUYECKUX MPEBPALICHUIN B
Pa3UYHbIX YCIOBUSAX;

9) ebluuUCHAMb OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAcChl BEIIIECTB; MAaCCOBYIO JIOJF0 XMUMHUYECKOTO 3JIEMEHTa 10 (GOpMyJie COSAUHCHNUS;
MacCOBYIO JIOJIIO BELIECTBA B paCTBOPE; IPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIINY;

10) npumernsimo OCHOBHBIC OIEPAIMM MBICIUTEIBHOW JEATCIBHOCTH — AaHaIW3 MW CHHTE3, CpaBHCHHE, OO0OOIICHHE, CHCTEeMAaTH3AIIUIO,
KJ1acCU(UKALIMIO, BBISBICHUE NPUYMHHO-CIEICTBEHHBIX CBSI3€H — ISl U3YUYEHUsI CBOWCTB BEIIECTB M XMMHUUYECKUX PEaKIMii; eCTEeCTBEHHO-HaYy4HbIe
METO/Ibl TI03HAaHUsI — HAOJI0JIeHNE, U3MEPEHUE, MOIETUPOBAHNE, SKCIIEPUMEHT (PEasIbHbII U MBICIIEHHBIH);

11) credoséams paBuIaM TOJB30BaHUSI XUMUYECKOW TOCY/ION M J1a0OpaTOPHBIM 00OPYIOBaHUEM, a TaK)Ke MpaBUJIaM OOpaIleHHs C BEIIECTBAMH B
COOTBETCTBUHM C HHCTPYKLUHSMHU IO BBIIOJHEHHUIO Ja0OpAaTOPHBIX XMMHUYECKHX OIBITOB IO MOJYYEHUIO M COOMpPAHHIO Ta3000pa3HbIX BELIECTB
(BoOpOZa M KHMCIOpOJa), IPUTOTOBIEHUIO PAacTBOPOB C ONPEAEIEHHON MacCOBOM J10JIe pacTBOPEHHOIO BELIECTBA; IJIAHMPOBATh U IPOBOJIUTH
XUMHUYECKHE HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEJIOYEH M KHUCIOT C TIOMOIIBIO MHJIMKATOPOB (JIaKMYyC, (peHONpTaNenH, METUIIOPAHXK U

ap.).



TEMATHYECKOE IINTAHUPOBAHHUE

Ne | HaumenoBanue pasaenoB | KoinyecTBo yacos Jdara Bunanl gesireJJbHOCTH Buawbi, ¢opmbl | DieKTpOHHBbIE
1/ | 4 TeM NPOrpaMmbl soero | womrponon | mparrmmec | A3Y1EHH KOHTPOJIfA (undpossbie)
ble padoThl | e padoThI 06p330B3Te-ﬂbele
pecypcsbl
Pa3nen 1. [lepBoHayaibHble XUMHYECKHE MOHATHS
1.1. | Xumust — BakHasi 6 - 2 CenTs10pp | PackpbITh cMBICT M3ydaeMbIX | YCTHBIN —ompoc, | https://educont.ru/-
00J1aCTh eCTeCTBO3HAHUS HOHSTUH; IpaKTHYECKast KaTaJjior  U(PpPOBOTO
U MPAKTHYECKOi PackpeiTh ponp xumuu B | pabota 00pa3oBaTeNbHOTO
NeAiTeILHOCTH Yel0BeKa OPUPOJIE U KU3HU YEJIOBEKA, | TEeMAaTUUECKHI KOHTEHTA.
€€ CBs3b C IPYTUMU HAayKaMH; | TUKTAHT.
Paznuuare uyucThie BeliecTBa
U CMeCH; OIHOPOJIHBbIE U
HEOJIHOPOJIHBIE CMECH;
Paznuuate  Qusmueckue u
XUMHUYCCKHE SBIICHUS;
Onpenenarsb MPU3HAKU
XUMHYECKHX  peakuud
YCJIOBHSI MX NTPOTEKAHNS,
CnenoBate npaBuwiam Th u
[II1P IIpU  BBINOJHEHUU
OpaKkTUYEeCKUN padoT.
1.2. | BemecTBa 16 1 - Centsi0pn- | [IpuMeHsTh ecTecTBEHHO - | YCTHBIN ompoc, | https://educont.ru/-
U XUMHUYeCKHe PeaKkiuu OKTSIOpb- | HAyYHBIC METOJIbI TIO3HAHUS U | TEeMAaTUYECKUI Karajior 1uGpPOBOTroO
HOSIOpB OCHOBHBIE ONEpalny | MUCbMEHHBIN 00pa30BaTebHOTO
MBICJIUTENIbHON JIEATETLHOCTH | OIIPOC, KOHTEHTA.
Uit u3ydeHus: BemecTB | | [IpakTudeckas
XUMHYECKHIX peakuii; | paboTa.

PackpbITh CMBICH H3y4aeMbIX
MOHSTHUH;
Pazangate
XUMHUYECKHE

¢busnyeckue "
ABJICHUS, W



https://educont.ru/-
https://educont.ru/-

OOBSACHIATHh WX CYIIHOCTh C
TOYKHU 3pCHUA ATOMHO-
MOJICKYJISIPHOTO YUCHUS,
Onpenensrsb IPU3HAKU
XUMHYECKHX  pEakIud |
YCJIOBUA UX ITPOTCKAHUA,

Knaccudunuposars
XUMUYECKUE peakiuu;
CocraBnartb (hopMyIibL

OMHAPHBIX COCIUHEHHWHA 10
BAICHTHOCTH W ONPEACIATH
BAJICHTHOCTh 10 (QopMmyam

BEILIECTB; paccTaBIATh
K02 pHULIIEeHTHI B
ypaBHEHUSX XUMHUYECKON
peaKuu;

CnenoBars mpaBwiam Th wu
[I1P IIpU  BBIIOJHEHUHU
MPaKTUYECKHUH padoT.

Hroro no pazneny

22

Pa3nen 2. Baxkneilimme npeacras

UTECJIN HCOPraHNIECCKUX BEIIECTB

2.1. | Bozayx. Kuciopon.
ITonsiTHe 00 OKCHIAX

6

1

Hos16pp

PaCKpI)ITI) CMBICJI M3Y4aCMbIX
MMOHSTHUI U MMPUMCHATH UX IIPU
OIMMCAHUM CBOMCTB B€IICCTB U

[IPEBPAILCHHUI;

XapakTepru3oBaTh COCTaB
BO31yXa,  (usmueckue U
XUMUYECKHE CBOMCTBA.
CpaBHMBaTh peakuuu
TOPEeHUs] U MEIJICHHOIO
OKHCJICHUS; pacrno3HaBaThb
OTNBITHBIM IYTEM KHUCIOPOJ;
OOBACHATD CYILIIHOCTb
9KOJIOTMYECKUX npobiiem,

CBJA3aHHLBIX C 3arpsA3HCHUCM

VYerHbI onpoc,
MUCHLMEHHBIN
Onpoc, 3a4er..

https://educont.ru/-

Karajior 1uGpOBOro
00pazoBaTeNbHOTO
KOHTEHTA.



https://educont.ru/-

BO3/yXa; CnenoBsath
npaswiam Tb wu IIIIP mnpu
BBIIIOJIHEHUH  ITPaKTUYECKUM
pabor.

2.2.

Boxopona.
ITousiTne o kucaoTaX
H COJIAX

Jexabpb

PackpbITh CMBICIT H3y4aeMBIX
MOHSITUN U IPUMEHATD UX MPU
ONMCAaHUU CBOMCTB BELIECTB U
MIPEBPAILICHUI;
XapakTepu3oBaTh
¢u3znueckue U XUMHUYECKUE
CBOICTBa BOJOpO/Ia, CIIOCOOBI
€ro MoJy4yeHus, IPUMEHEHHUS.
CobOpats mpubop s ero
MOJTyYeHUSI. CrnenoBatb
npasuinam Tb u IIIIP npwu
BBIMOJTHEHUH — MPAKTUYECKUIN
pabor. VYuacTBOBaThH B
COBMECTHOH paboTe B IpyIIIIe.

YerHBI - omnpoc,
TEMaTUYECKUHN
MMCHMEHHBIH
ompoc,
npaKkTUyecKas
pabora.

https://educont.ru/-

KaTajgor  UQpOBOro
00pa30BaTeILHOTO
KOHTCHTA.

2.3.

KoauyecTBeHHBIE
OTHOIICHUA B XUMHUHU

PaCKpI)ITI) CMBICJI M3Yy4aCMbIX
MOHSATUA W TPUMEHSTH OTHU
IIOHATHUA, @ TAKIKC N3YUCHHBIC
3aKOHBI M TEOpUU s
peluicHrud paCdYCTHBIX 3a1a4,
Boruncnsate MONSpHYIO Maccy
BEIIECTB; KOJIMYECTBO
BelecTBa, 00BEM Trasza, Maccy
BEILIECTBA. IIpoBoauth
pacdeTsl 0  YpaBHEHUAM
XUMHYECKHIX peaxiuii:
KOJIMYeCTBa, O0OBEMa, MacChI
BEIIECTBA.

VYerHBI - ompoc,
TeMaTHYeCKUI
3a4er.

https://educont.ru/-

Karajior 1uGpPOBOro
00pazoBaTeNbHOTO
KOHTEHTA.

2.4.

Bopa. PacTtBopsl.
IMousiTie 00 OCHOBAHMAX

SuBapp

PackpbITh CMBICT M3ydaeMbIX
IIOHSATUN U IPUMEHATH UX IIPU
ONMCAHUU CBOWCTB BEUIECTB U
IIpEBpALLCHMUI;

VYerHBI - onpoc,
TEeMaTUYeCKUI
MHUCHMEHHBIN
onpoc,

https://educont.ru/-

Karajior 1uGpPOBOTroO
00pazoBaTenbHOTO
KOHTEHTA.



https://educont.ru/-
https://educont.ru/-
https://educont.ru/-

XapakTepu3oBaTh
¢usznyeckue M XUMHUYECKHE
CBOICTBa BOJIbI, €€ POJIb Kak
pacTBOpPUTENE B MPHUPOIHBIX
poreccax. CocraBnAth
ypaBHEHUS XUMHYECKHUX
peakuuii ¢ y4JacTUeM BOJIBI.
OOBACHATD CYLIHOCTb
9KOJIOTHYECKUX npobiiem,
CIOCOOBI OYHCTKH BOJABI H
MEpbl 10 OXpaHe BOA OT
3arps3HEHUS. CnenoBathb
npasusiam Tbh u IIIIP npum
BBIMIOJTHCHAHN ~ TIPAKTUYCCKUHT
pabor. [IpoBoHTH
BBIUMCIICHHUSI C TIPUMEHECHUEM
MOHSTUNA  «MaccoBast  JOJs
BEILIECTBAY.

HpaKTHYecKast
pabora.

2.5.

OcHoOBHBIE KJIacChI
HEOPraHu4eCKHX
coeIMHEeHH

14

deBpaiib-
MapT

Knaccugpunuposars
U3y4aeMble  BEIIECTBA  IIO
COCTaBYy 31 CBOICTBaM;
CocraBnAarts (bopMmyIbI
OKCHIOB, KHCJIOT, OCHOBAaHHIH,
colell W Ha3bplBaThb MX IO
MEXKIyHAPOAHOU
HOMEHKJIAType.
[IporHo3upoBare  cBOWCTBa
BEIIIECTB Ha OCHOBE MX OOIINX
XUM.CBOMCTB M3YYEHHBIX
KJIaCCOB. [IponsBoaute
BBIYMCIICHUS! TI0 YpaBHEHUSAM
XUMHUYECKHUX PEAKIIHH.

YerHbBI - onpoc,
TeMaTUUYeCKUit
MACHEMEHHBIN
ompoc,
npaKkTUYecKas
pabora,
TECTUPOBAHHUE,
KOHTPOJIbHASA
pabora.

https://educont.ru/-

Karajior 1uGpPOBOro
00pazoBaTeNbHOTO
KOHTEHTA.

Hroro no pazneny

33

Paspnen 3. Ilepnoanyeckuii 3akon u Ilepuoguyeckas cucrema xumudeckux 3j1emedToB /[, U. Menaeneena.
Crpoenne atoMoB. XuMuueckasi cBi3b. OKHCJINTEIBbHO-BOCCTAHOBUTEIbHBIC PEaAKINHU



https://educont.ru/-

3.1. | llepuoauveckuii 3aK0OH Anpenb PackpbITh cMbicn | YetHBI  onpoc, | https://educont.ru/-
Ilepuoagnueckasi cucrema MEPUOINYECKOTO 3aKOHA. | KOHTPOJIbHAs Karajgor  1uGpPOBOTroO
XHMHYECKHX JJIeMEeHTOB [Tonumarp  cymiecTBoBaHUe | pabora. 00pa30BaTebHOTO
. . MenpaeneeBa. MEPUOINYECKON 3aBUCUMOCTH KOHTEHTA.

Crtpoenue atoma CBOMCTB XUMHUYECKHUX
3JIEMEHTOB M UX COCIMHEHUM
0 MTOJIOKEHUS B
MEPUOJINYECKON CUCTEME U
CTPOEHUHU aToma.
IIporHo3upoBars  xapakrep
U3MEHEHUHN CBOMCTB
3JIEMEHTOB M UX COCIMHEHUI
o rpynmaMm H Iepuoaam
[Iepnonnueckon CUCTEMBI
JI.1. MenaeneeBa.

3.2. | XumMu4eckasi CBSI3b. Mait PackpbITh cMBICT M3ydaeMmbIX | YCTHBIM ormpoc, | https://educont.ru/-
OxkucIUTeIBHO- HOHATUM; TEMaTHUYECKUI KaTaJjior  U(PpPOBOTO
BOCCTAHOBHTEJILHbIE Onpenenarb BU XMMUYECKOU | MMCbMEHHBIN 00pa3oBaTeNbHOTO
peakuumn CBSI3U B COCIMHCHUH; ompoc, 3a4erT. KOHTEHTA.

Onpenenstob CTETICHb
OKHUCJICHUA XUMHUYECKOT'O
JneMeHTa 1mo Qopmysae ero
COCITUHECHMUS;

Onpenensitb  3JIEMEHT -
OKUCJIUTETh W DJJIEMEHT -

BOCCTaHOBUTEIID;
OOBSCHATD CYIIHOCTh
IIPOLIECCOB  OKMUCIEHUS U
BOCCTAHOBJICHHUS;

CocTaBndarthb ANEKTPOHHBIN
OaJlaHC C y4eTOM 4YHCIa
OTIAHHBIX U TIPUHATHIX
AJIEKTPOHOB;

CocTaBndarthb ypaBHEHUS
OKHUCJIUTEITHHO-

BOCCTaHOBUTEIHHON PEAKIINH;



https://educont.ru/-
https://educont.ru/-

Hroro no pasaeny:

13

Pe3epBHOe Bpems

OBLIEE KOJIMYECTBO
YACOB 11O ITPOT'PAMME

68




ITHOYPOYHOE IINTAHUPOBAHHUE

Ne Tema ypoka KosaunyecTBo 4acoB Hara Buabl, popMbl KOHTPOJIS
n/n U3y4YeHUus
BCEro | KOHTPOJIbHbIE | IPAKTHYEeCKHUe
padoThI padoThI
1. | Bognsrii uactpykrax no Th u IIIIP. ITpenmer 1 - - CeHts0pb Yerasiil onpoc, O1ieHOYHbIN JTUCT
XUMHUH. Poib XUMUM B J)KU3HU YEJIOBEKA.
2. | Xumus B cucreme HayK. MeTo bl TO3HAHUS B 1 - VYeTHBII onpoc
XUMHH
3. | 3HaKoMCcTBO C mpaBuIamMu 0€30MaCHOCTH U 1 |- 1 [IpakTrueckas pabora
npuémamu paboThl B XUMUYECKOH
naboparopuu. [IpakTrueckas padota Ne 1.
[IpaBuia paboThI B 1a00OpaTOpru M MPUEMBI
oOpartieHus ¢ 1abopaTopHbIM 000pyAOBaHHEM
4. | Tena u BemectBa. PU3NYECKUE CBOMCTBA 1 - - YcerHBIM onpoc
BEIIECTB. ArperaTHOE COCTOSIHUE BELLECTB
5. | Yucteie BemecTBa 1 cMecu. CriocoObl 1 |- - VeIl onpoc
pas3aeneHus cMecen
6. |Ilpaktuueckas pabGora: Ne 2. Pazmenemme| 1 |- 1 [IpakTuueckas pabora
cMeceil (Ha IpHUMeEpe OYHUCTKH IIOBAPEHHOU
COJIN)
7. | Atombl u Mmonekynel. Ilpocteie u crmoxuble| 1 |- - VYeTHBII onpoc
BELIECTBA
8. | Xumuueckue osneMeHTHl. 3Haku (cumBosbl)| 1 |- - CeHTs0pb Temarnueckas nucbMeEHHast
XUMHYECKHX 3JIEMEHTOB pabora
9. | ATOMHO-MOJNEKYISIpHOE YYEHHE. Jakon | 1 |- - OxkTa0pb VYceTHbII onpoc

INOCTOAHCTBA COCTaBa BEUICCTB




10.

Xumuaeckasi hopmysa. BaqeHTHOCTh aTOMOB
XUMHNYCCKHUX DJIEMECHTOB

YcrHbIi onpoc

11. | CocraBnenue  XUMHUYECKUX  (GOPMYIT IO VYeTHbII onpoc
BAJICHTHOCTH.  HaxoxzaeHue  BaJeHTHOCTH
XUMHYECKHX 3JIEMEHTOB 110 (popmyiie

12. | OtHOCHTENBHAS aTOMHast Macca. VYcrHblii onpoc
OTHOCUTEIBHAs MOJIEKYJISIpHAsE Macca

13. | Pemenue 3a1a4 Ha BBIYHUCIICHUE [IpakTuka pemenus 3agaq
OTHOCHUTEIILHON MOJIEKYJISIPHOM Macchl
BELIECTB

14. | MaccoBas 10151 XMMHUYECKOT'0 3JIEMEHTA B [IpakTuka pemenus 3agau
COEIMHEHUU

15. | Pemennie 3amay Ha BBIYUCIIEHHE MAacCOBOU [Ipaktuka pemenus 3anaud
JOJM XMMHYECKOTO 3JeMeHTa 1o ¢opmyre
COEIMHEHUS

16. | ®uznyeckue W XUMHYECKHE  SBJICHHSL. OKTs10pb VYcrHbIi onpoc
XuMHuecKasi peakuus

17. | [Ipu3Haku U yCIOBHS MPOTEKAHUS XUMUYECKUX VeIl onpoc
peaKkuuit

18. | BakoH coxpaHeHuWss Maccel BemiecTB. M.B. YcTHBIN onpoc
JIOMOHOCOB — y4EHBIN-DHIUKIIONEAUCT

19. | Xumunueckue ypaBHEHUs YceTHBIT onpoc

20. | Tumel XMMHYECKHUX pEaKIui (CoeTuHEHUS, TemaTnuecKni MUCEMEHHBIN
pasIoKeHUs, 3aMelIeHus, 0OOMeHa) orpoc

21. | Ypok 060011eH s U cucTeMaTUu3aluy 3HaHu i VYcTHBIN onpoc, NpakTUKa

pelIeHus 3a/1a4 U COCTaBJIEHUE
XUM.ypaBHEHUI
22. | KoutponpHas padora Nel. Hos6pb KonTpomnpHas pabota




23. | Bozmyx — cmech ra3oB. CocTaB BO3Iyxa Jexabpn TemaTudeckuii MUChMEHHBIN
orpoc

24. | TeoBoit  3¢h(eKkT XUMHUYECKOH peaxIuH, YcTHBIN onpoc
MOHATHE O TEPMOXHUMHYECKOM YpaBHEHHH,
9K30- U SHJOTEPMHUUECKUX PEAKIUAX

25. | CriocoObl MOJTy4YEeHUS KHUCJI0poJia B TeMmarndeckuii TMCbMEHHBIN
naboparopuu u IPOMBIIIIIEHHOCTH. orpoc
[TpumeHneHue kucaopoa

26. | Ilpaktuyeckas pabdora Ne 3. Ilomydenwe wu [IpakTruueckas pabota
coOupaHHe KHCIOpO/1a, U3yUYE€HUE €r0 CBONCTB

27. | KpyroBopot Kuciopoia B Ipupoe. VYeTHBII onpoc

28. | Kuciopos — XMMHYECKHIA AJIEMEHT U MPOCTOE YcTHBIN onpoc
BeniecTBo. [lonarue o0 okcuaax.

29. | Bogopon — XMMHYECKUH 3JIEMEHT M IMPOCTOE TeMarnueckuil TMCbMEHHBIN
BEIIECTBO. onpoc (B0OI0pO)

30. |IIpaktuueckas pabGora Ne 4. Ilomyuenue u HexaOpb [IpakTuyeckas pabora
coOupaHue BOAOPOJia, U3yUEHHE €r0 CBONCTB

31. | IloHsiTHE O KHCIOTaX M COJISAX SIHBapp TemaTnyecknii MUCbMEHHBIN

OIpoc

32. | KonmunuectBo BemectBa. Monbk. MomsipHas [IpakTuka pemenus 3agau
Mmacca.

33. | 3akoH ABorajpo. MossipHbIi 00BEM T'a30B. [IpakTuka pemenus 3anad

34. | Pemienne 3a7ay Ha B3aMMOCBSI3b KOJIMYECTBA [IpakTuka pemenus 3agau
BEISCTBA, 00hEMA M Macchl ra3oB. PacuéTel mo
XUMHUYECKUM YPAaBHEHHUSM.

35. |Pacu€rel 1O  XMMHYECKUM  YpaBHEHMSM. [IpakTuka pemenus 3agau
[Ipumenenue 3akoHa ABOraapo.

36. | ®usnyueckne M XUMHUYECKHE CBOWCTBA BOJIBI. SluBapn VYcrHbIi onpoc




AHanu3 u cHHTE3 — MCTOABI U3YUCHUSA COCTaBa
BOJbI.

37.

[TonsiTie 06 OCHOBAHUSAX W UHIUKATOPAX.

despanb

38.

PaCTBOpH. PaCTBOpI/IMOCTB BE€IICCTB B BOJE.

39.

Konuentpanuss pactBopoB. MaccoBas [0is
BEIIECTBA B  pacTBope. BerumcieHus ¢
WCIIOJb30BAHUEM TIOHATHS «MaccoBas JOJIs
BELIECTBA B PACTBOPEN.

[TpakTHka pemeHus 3aga4d

40.

[TpakTueckast padora Ne 5. IlpuroroBnenue
pPacTBOPOB € OMNpeIeNEHHON KOHIIEHTPALUEH.

[IpakTuueckas pabora

41.

KpyroBopor BOoael B mpupoje. 3arpsi3HEHHE
npupoaHbiX  BoA. OxpaHa M OYMCTKA
MPUPOJIHBIX BOJ

TemaTnueckuil MMCbMEHHBINA
ompoc (Boja)

42.

Krnaccudukanus HEOPraHUIECKUX COSAMHCHHUN
[ToHsATHE O Tpymmax CXOJHBIX 3JICMEHTOB
(IemoyHble M IIETOYHO3EMENbHBIE METaJlIbI,
TaJlOTeHbl, HWHEPTHBIE Ta3bl). JEMEHTHI,
KOTOpble 00pa3ytoT aMQOTEpHBIE OKCHUIBI H
TUAPOKCHUIBI

VYeTHBII onpoc

43.

Knaccudukanus HeOpraHuuecKux COeAMHEHUH.

Mapr

YcTHBIN onpoc

44,

OKCI/II[BIZ KJ'IaCCI/Iq)I/IKaI_II/ISI U CBOMCTBA.

YceTHBIT onpoc

45.

OcHoBaHMs, Ki1accUpUKAIMs U  CBOWCTBA,
CIOCOOBI MOJTYYEHHUSI.

TemaTnueckuii MMCbMEHHBIN
onpoc

46.

AMmpoTepHble OKCHUIBI U THUIPOKCUABI, HX
CBOMCTBA U MOJyYEHUE

TemaTnueckuii MMCbMEHHBIN
onpoc

47.

KwucmoTsr: COCTaB, Kiaccudukanus,
HOMEHKJIaTypa, (U3NYECKUe CBOMCTBA

TemaTnueckuil MUCbMEHHBIH
omnpoc

48.

Kuciorel: XHMHYECKHE CBOWMCTBA, CIIOCOOBI
MoJTydeHus1. P51 akTHBHOCTH METAJIIOB

YceTHBIT onpoc




49. | Comu: xnaccuduKaIus U CBONCTBA. 1 TeMmaTnuecKnii MUCHMEHHBIN
orpoc
50. | Boruncnenuss 1Mo ypaBHEHUSM XHUMHUYECKOM 1 TeMarnueckuii TMCbMEHHBIN
peaxkuu orpoc
5l. | 'enernueckass  CBsI3b  MEXKAYy  Kjaccamu 1 [IpakTuka peLeHus 3aj1ad4,
HEOPraHMYECKUX COCAMHEHUN MUCHbMEHHBIN OIPOC
52. | Ilpaktnueckas pabora Ne 6. Pemenue| 1 [IpakTruueckas pabota
AKCIEPUMEHTAIbHBIX 3a1a4 1o TeMe
«OCHOBHBIE KJIaCChI HEOPraHUYECKUX
COCIMHEHUIN»
53. | Ypok 0600mieHust U cucTeMaTU3aluy 3HAaHUN 1 Anpenb [IpakTuka pemenns 3agad
54. | KonrponbHas paborta Ne2. 1 KonTposabnas padora
55. | AHanu3 KOHTPOJLHOH PaOOTHI 1
56. | Ctpoenne atomoB. CoctaB aromHbIx szaep.| 1 [TuceMeHnHBIH onpoc
N3otonbl. OnekTpoHbl. DU3NYECKUIl CMBICIH
MOPSIKOBOTO HOMEpPA 3JIEMEHTA
57. |Ilepuognueckuit 3akoH u Ilepuonmueckas 1 YceTHBIT onpoc
cucremMa  XUMHYeckux  snemeHtoB  J[.U.
Menneneesa. Ilepuoasl, rpynmnsl, MOATPYIIIBL.
@u3MyeCcKu CMBICT HOMEpPOB IEpHoJia U
TPYMIIBI
58. | CtpoeHue »3NIEKTPOHHBIX o00Oojo4Yek aromoB| 1 YcTHBIN onpoc
IIEPBBIX 20 XUMHUUYECKUX JJIEMEHTOB
nepuoauyeckoit cucremsl /1. 1. MenneneeBa
59. | XapakTepucTuka XHMHYECKOTO 3ymeMeHTa mo| 1 VeI onpoc,
€ro IOJIOKEHUIO B TEPUOJUYECKON CHCTEME
J1. 1. MenneneeBa
60. | 3nauenue MIEPHOTNICCKOTO 3aKOHa 51 1 YcTHBIN ompoc,

HCpI/IOIlI/I‘{CCKOﬁ CHUCTCMBI XHUMHUYCCKUX




OJIECMCHTOB [JIA Pa3BUTUA HAYKHW W IPaKTHKH.

. . MenneneeB — y4é€HbIM, NOegaror u
IpaXkJJaHUH
61. | KonTponbsHas padora Ne3 1 Maii KoHTtposnbHas pabota
62. | DIEeKTPOOTPUIIATEIBHOCTh AaTOMOB XUMHUECKuX | 1 YcTHbIi onpoc,
3JIEMEHTOB.
63. | Xumuueckast CBs3b: HOHHas, KoBajleHTHas | 1 YcTHblit onpoc,
HOJISIpHAS M KOBAJICHTHAS HEMOJISIpHAs
64. | CtenieHb OKHCIICHHS 1 [IpakTuka pemenus 3ana4d
65. | OKHUCITUTENTFHO-BOCCTAHOBUTEILHBIC PEAKITUH 1 VYCeTHBIN OpOC, TECTUPOBAHHUE.
(OBP). [Ipotiecchl OKUCTCHUS U
BOCCTaHOBJIEHMSI. OKUCIUTENN U
BOCCTAHOBUTEININ
66. | CocraBineHne  ypaBHEHHMH  OKHCIHMTENbHO- | 1 [IpakTuka pemenus 3agad
BOCCTAHOBUTEJIBHBIX ~ peakuuili. H  cXeM
AJIEKTPOHHOTO OanaHca
67. | Ypok 0000meH s 1 CHCTEMAaTH3alluy 3HAHUH 1 VYeTHBII onpoc
68. | UtoroBas koHTposibHas paboTa Ned 1 YcTHBIN onpoc
OBHIEE KOJJIMYECTBO YACOB 1IIO| 68

ITPOI'PAMME




YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJISA YYHEHUKA

1. Xumus. 8 knacc/I"abpuensu O.C., OctpoymoB WN.I'., CnankoB C.A., AkuronepHoe o6mectBo «M3marensctBo «lIpocBemenney;

METOAUYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA
https://rosuchebnik.ru/ - "TIpoceemenne" Koprnoparwus Poccuiickuii yueOHUK

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

http://lwww.edu.ru — ®denepasnbHbiec 00pa3oBaTEIbHBIC PECYPCHI I 00IIEro 00pa3oBaHus/

2. https://educont.ru/ - Karanor uudpoBoro o6pa3oBareIbHOr0 KOHTEHTA.

3. http://school-collection.edu.ru/ - Equnas komnekius udpoBbIX 00pa30BaTeIbHBIX PECYPCOB.
Xumus:

1. http://www.hemi.nsu.ru/ - OCHOBBI XUMHUH. DJICKTPOHHBIH YUCOHHUK.

2. http://hemi.wallst.ru//— O6pa3oBarenbHbIi CAAT IS MKOJIBHUKOB 10 XUMHUH

3. https://turlom.olimpiada.ru/news/436 - Typaup M.B. JlomoHocoBa

4. https://vos.olimpiada.ru/ - Bcepoccuiickast oMMITHA 1A ITKOJIBHUKOB.

5. https://chem8-vpr.sdamgia.ru/ - Pemry BIIP.

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOIIECCA

YUYEBHOE OBOPYJIOBAHHUE

1.ITeyaTtHble TaOAUIIBI IO YUEOHBIM TEMAM Kypca.
2.Mojenu KpUCTaIIIMUECKUX PELIeTOK; IapOCTeP>KHEBbIE U 00bEMHBIE MOJIETTH MOJIEKYIL.
3. Komiekunu HEOpraHM4eCKHX BEIECTB.

OBOPYJOBAHME JIJISI TPOBEJIEHUSA JIABOPATOPHBIX, TIPAKTUUECKUX PABOT, IEMOHCTPAIIMIA

1. Komrmutekt «MukpomaabopaTopust 711 XUMHUIECKOTO IKCIIEPUMEHTa» ¢ HAOOPOM COOTBETCTBYIOIIUX PEAKTHBOB.
2. Habop peakTuBOB 1 000pynoBaHus ais BeinmoiaHeHust OI'D mo xumum.






