MOBY COIII g CrapomyHacurioBo THMHPOBCKHUiA (uumran

PaccMotpeno Ha 3acenanun MO: CornacoBaHo: VeepxAdio:
Pyxoeogurens MO AntembaeBa A.C. HO 3aB.d oM Mypzarynosa P.H. Jupexe el KyTny6aes JI.K.
@EL_ Sunt <.

gt v v )
IIporoxon Nel IMpuxa3z Ne «31 » aBrycra 2023r.
ot «30 » aBrycrta 2023 r. ;

PABOYAA IMPOI'PAMMA
(ID 602043)

y4eOHOro npeameTa
«XuMEAD»
Iuis 8 KJiacca OCHOBHOTO 001Iero oopasoBaHus
Ha 2023-2024 yg9ebubIii ron

Cocrarurens: 'y6atinymmn J[ T
VUHTENb XUMUH

2023r.




IHOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamMma mo XuMuHM A OOydaromMXCsl 8 KJIACCOB COCTaBJIeHa Ha OCHOBE TpeOOBaHMH K pe3yabTaTaM OCBOCHHUS OCHOBHOM
00pa30oBaTeNIbHON IIPOrpaMMbl OCHOBHOI'O 00Iero o0pa3oBaHus, MpejacTaBieHHbIX B DesepallbHOM rocy1apcTBEHHOM 00pa30BaTEIbHOM CTaHAApTe
OCHOBHOTO 00mIero o0pa3oBaHMs, C YYETOM paclpeneI€HHBIX 10 KJaccaM IpPOBEPSeMbIX TpPeOOBaHMN K pe3yabTaTaM OCBOCHHUS OCHOBHOM
00pa30oBaTeNIbHONW MPOrpaMMbl OCHOBHOI'O 00ILEro o0pa3oBaHUs M 3JIEMEHTOB COAEP)KaHUs, NMPEICTABICHHBIX B YHUBEPCATbHOM KOIU(PUKATOPE I10
XMMUH, a TaKke Ha ocHOBe [IpmmepHOil mporpaMMbl BOCHHUTAaHUS OOYYarOIIMXCS MPHU MOJYYEHHH OCHOBHOTO 0OmIero oOpa3oBaHHSA M C YIETOM
Konuenuuu npenojaBaHus ydeOHOro npeamera «XuMUsS» B 00pa3oBaTeNbHbIX opraHuzanusx Poccuiickoit ®enepanuu, pealnsyromuX OCHOBHBIE
obmeoOpazoBarenbHbie IporpaMMel (yTB. Pemennem Komnernn Munnpocsemenus Poccun, mpotokon ot 03.12.2019 N TIK-4BH).

OBLIAS XAPAKTEPUCTUKA YYEBHOI'O IIPEJMETA «XUMMWSA»

Bknag yuebHoro mpenmera «XuMus» B JOCTHKCHHE II€JIe OCHOBHOTO 00mIero oOpa3oBaHusi OOYCIIOBJIEH BO MHOTOM 3HAYEHHEM XHMHYECKOM
HayK{ B TIO3HAHUM 3aKOHOB ITPUPO/IbI, B Pa3BUTUU MPOU3BOAUTENBHBIX CHJI OOIECTBA U CO3/IaHUHM HOBOM 0a3bl MaTepUaIbHON KYJIbTYPBHI.

XUMHS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAyK PACHpPOCTpaHUIA CBOE BIMSHUE HAa BCE OOJIACTH UEJIOBEYECKOrO CYIECTBOBAHUS, 3aajla HOBOE
BUJICHHE MMpa, CTajla HEOThEMJIEMbIM KOMIIOHEHTOM MHUPOBON KYyJbTYPbl, HEOOXOAMMBIM YCIOBHEM JKM3HU OOIIECTBA: 3HAHUE XUMHH CIY)KUT
OCHOBOH 11 POPMHUPOBAHUS MUPOBO33PEHUS YEIIOBEKA, €T0 MPEICTABICHUI O MaTEpPUAIBHOM €IMHCTBE MHpPA; BAXKHYIO POJIb HTPAIOT (popMUpyeMbIe
XUMUEH NpPEeJCTaBICHUS O B3aMMOINPEBPAIICHUAX SHEPrUU U 00 HBOJIOIMM BELIECTB B HPUPOJE; COBPEMEHHas XMMHS HalpaBlieHa Ha peIIeHue
r7100aTbHBIX MPOOJIEM YCTOMYMBOTO PAa3BUTHS YEIOBEYECTBA — CHIPHEBOM, YHEPreTUUECKOM, MHUIIEBOW M HKOJIOTHYECKOH O€30MacHOCTH, MpodiieM
3/IpaBOOXPAHEHHUS.

B ycnoBusix Bo3pacTraroliero 3Ha4eHHs] XUMHUHM B JKM3HM OOILECTBAa CYHIECTBEHHO MOBBICHJIACH POJIb XMMHMYECKOro oOpa3oBaHus. B ruane
COLMAJIN3ALIMU OHO SIBJISIETCS OJHUM U3 YCJIOBUHM (POPMUPOBAHUS MHTEIJIEKTAa TMYHOCTH U TAPMOHUYHOTO €€ Pa3BUTHS.

CoBpeMEHHOMY Y€JI0BEKY XMMHUECKHE 3HAHHUSI HEOOXOAUMBI JJIsi IPHUOOpETEeHUs] OOIIEKYIbTYPHOTO YPOBHS, TO3BOJISIFOIIETO YBEPEHHO TPYIAUTHCA B
COLIMYME U OTBETCTBEHHO YYacCTBOBAaTh B MHOI00Opa3HOMN H3HHU OOIIECTBA, /ISl OCO3HAHUS Ba)KHOCTH Pa3yMHOI'O OTHOILEHUS K CBOEMY 3/I0POBBIO U
3JI0pPOBBIO JIPYTHX, K OKpYXarollel NpupoaHoW cpene, AJii IPaMOTHOIO IMOBEAEHUS MPH HCIOIb30BAHUM PA3IUYHBIX MaTEpHUaIOB M XUMHUYECKUX
BELIECTB B [IOBCEJHEBHOM KHU3HHU.

Xumnueckoe o0pa3oBaHHE B OCHOBHOM IIKOJIE SIBISETCA 0a30BBIM 110 OTHOLICHMIO K CHCTEME OOILEro XMMudeckoro oodpasopanus. [lostomy Ha
COOTBETCTBYIOLIIEM €My YPOBHE OHO pealu3yeT NpUCYILIHe OOLeMy XHMHYECKOMY OOpa30BaHHUIO KIIOYEBbIE LIEHHOCTH, KOTOPBIE OTpPaXKaroT
rOCyJapCTBEHHbIE, OOIIECTBEHHbIE U MHIUBHYaJIbHbIE MOTPEOHOCTH. DTUM ONpEAEsAeTCA CYIIHOCTh OOIIEH cTpaTeruu OO0y4eHUs, BOCIMTAHUS U
pa3BUTHS 00yUaIOIIKUXCSI CPENICTBAMH YUEOHOTO MpeaMeTa «XUuMHUsI».

N3yuenune npeamera: 1) cnocoOCTBYET peain3allid BO3MOXKHOCTEH JJsI caMOpa3BUTHsL U (OPMHUPOBAHMS KyJIbTYPbl JIMYHOCTH, €€ oOled u
(yHKIMOHANBHONH TPaMOTHOCTH; 2) BHOCHT BKJIaJd B (OPMHPOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEH TMOAPOCTKOB, HABBIKOB HX
CaMOCTOSITEJIbHON Yy4eOHOM NesATeIbHOCTH, SKCIIEPUMEHTAIBHBIX U MCCIIEI0BATEIbCKUX YMEHUH, HEOOXOAUMBIX KaK B IOBCEJHEBHOM )KMU3HHU, TaK U B
npodeCCHOHATBHON AEATENbHOCTH; 3) 3HAKOMUT CO CHEIM(PUKONH HAyYHOI'O MBILIUICHUS, 3aKJIaJbIBA€T OCHOBBI LIEJOCTHOTO B3IUIAJAa HAa €IUHCTBO
IPUPOIBI M YEJIOBEKA, SBIAETCS OTBETCTBEHHBIM 3TalloM B (OPMHUPOBAHUHM €CTECTBEHHO-HAyYHOW I'PaMOTHOCTH IOJPOCTKOB; 4) CIOCOOCTBYET
(GOopMHPOBAHHIO LIEHHOCTHOTO OTHOLICHHS K €CTECTBEHHO-HAYYHBIM 3HAaHUSM, K TPUPOJE, K YEOBEKY, BHOCHUT CBOH BKJAJ B 3KOJIOTMYECKOE
00pa30BaHUE LIKOJbHUKOB.



Ha3Bannble HampaBieHHs B OOy4yeHHMM XUMHUHM OOECHEUMBAIOTCS CHEIU(PUKON CcOIepiKaHUs MpeaMeTa, KOTOPBIM SBISETCS MeAaroruuyecku
aJlalTHPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKU XMMHH Ha ONpeesIEHHOM 3Tarne e€ pa3BUTHSL.

Kypc x¥Muu 0CHOBHO# IIKOJIBI OPHEHTUPOBAH Ha OCBOCHUE O0YYAIOIMMHCS OCHOB HEOPTaHUYECKOM XMMHUH U HEKOTOPBIX MOHATUH U CBeleHui 00
OTJENbHBIX 00BEKTaX OPraHUYECKON XUMUU.

CtpykTypa cojepxaHusi npeamera chopMUPOBAHA HAa OCHOBE CHUCTEMHOIO IMOAXoJa K ero m3ydeHuro. ColepixaHUE CKIAJbIBACTCS U3 CHCTEMbI
MNOHATUI O XMMHYECKOM 3JIEMEHTE M BELIECTBE M CHCTEMBbl MOHATUH O XMMHYeCKOW peakiuu. O0e 3TH CUCTEMbI CTPYKTYpPHO OpPraHU30BaHbI 110
MIPUHIUIY TI0CJIEIOBATEILHOIO Pa3BUTHs 3HAHMM HAa OCHOBE TEOPETUYECKUX IPEJACTABICHUN PAa3HOrO YPOBHS: aTOMHO-MOJIEKYJIIPHOIO YYEHHUS Kak
OCHOBBI BCEr0 €CT€CTBO3HaHUsA, ypoBHs [lepnogudeckoro 3akona [[. M. MeHnzeneeBa Kak OCHOBHOTO 3aKOHA XMMHH, YYEHHUS O CTPOCHHU aToMa U
XUMHUYECKON CBSI3U, MPEACTABICHUN 00 3JEKTPOIUTHUECKON JUCCOLMALMM BEIIECTB B PACTBOpaX. TeOpeTHYECKUE 3HAHMSA PAacCMaTpPUBAIOTCS Ha
OCHOBE AMIIMPHUYECKU TOJIYYEHHBIX M OCMBICICHHBIX (PAKTOB, pa3BUBAIOTCS IMOCIEI0BATEIbHO OT OJHOTO YPOBHS K JPYrOMY, BBINOJIHAS (PYHKLIUU
OOBSICHEHUS M IPOTHO3UPOBAHMS CBOWCTB, CTPOCHHSI ¥ BO3MOXXHOCTEH MPAKTUYECKOTO MPUMEHEHUS U TTOJTYYEeHUS H3y4aeMbIX BEIIECTB.

Takas opraHmzanust coiepaHMs Kypca CIIOCOOCTBYET MPEACTaBICHUI0 XUMHUYECKOM COCTABIAIOLIEH HAaydyHOHW KapTHHBI MHUpa B JIOTMKE ¢
cUCTeMHOU mpupobl. TeM caMbiM 0OecreunBaeTcsi BO3MOKHOCTh (POPMUPOBAHUS Yy 00YJAIONIMXCSl [IEHHOCTHOTO OTHOUICHUSI K HAYYHOMY 3HAHHIO U
METOJlaM TO3HAHMs B HayKe. BaXHO Takke 3aMETUTbh, YTO OCBOCHHE COJEP)KAaHUS Kypca MPOMCXOAUT C IMPHUBJICUYEHUEM 3HAHMN U3 paHEE U3ydeHHBIX
KypcoB: «Oxpyxaromuii Mup», «buomnorus. 5—7 knaccs» U «Pu3uka. 7 Kiaacey.

HEJIM U3YYEHUSA YYEBHOI'O IIPEJIMETA «XUMMUS»

K mnampaBneHuro mnepBOCTENIEHHONW 3HAYMMOCTH TPH pealu3aluyd o0pa3oBaTeNbHBIX (YHKIHMHA mpeaMera «XUMUS» TPAJAULUOHHO OTHOCAT
(dbopMUpoOBaHUE 3HAHHUI OCHOB XUMUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOI0 €CTeCTBO3HAHUS, PAKTUUYECKOM IeATEeIbHOCTH YeJIOBeKa U KaK OJHOr0
13 KOMIIOHEHTOB MHPOBOM KYJIBTYpBL. 3ajaya MpeaMeTa COCTOUT B (POPMUPOBAHHH CHCTEMbl XUMHUUECKUX 3HAHUNA — Ba)KHEWIHNX (PAKTOB, MOHATHUH,
3aKOHOB U TEOPETUYECKHUX IOJIOKEHHUH, JOCTYMHBIX OOOOIIEHUI MHPOBO33PEHUYECKOr0 XapakTepa, s3blka HayKH, 3HAHUH O HAY4YHBIX METOax
M3YUEHHSI BEIIECTB U XMMUYECKHX PEaKIii, a Takke B (GOPMUPOBAHUU U PA3BUTHUH YMEHHUHN U CIIOCOOOB JESITEILHOCTH, CB3aHHBIX C TUIAHUPOBAHUEM,
HaOJII0/IEHHEM U TMPOBEICHNEM XUMHYECKOTO SKCIIEPUMEHTA, COOJII0/IEHHEM MpaBUil 0€30MacHOr0 0OpaIIeHHs ¢ BEIIECTBAMH B TOBCEIHEBHOMN JKU3HH.

Hapsiny ¢ atum 1enu u3ydeHus mpeaMera B IMporpaMMe YTOYHEHBl M CKOPPEKTHUPOBAHBI C YUETOM HOBBIX INPHUOPUTETOB B CHUCTEME OCHOBHOTO
obmiero oOpazoBanusi. Cerogus B 00pa30oBaHUU 0CO00 3HAYMMOW MPU3HAETCS HAMPABICHHOCTh OOYyUYEHUS Ha Pa3BUTHE M CAMOPA3BUTHUE JHMYHOCTH,
¢dopmupoBanue e€ WHTEIUIEKTa U o0mieil KynbTypsl. OOyueHHEe YMEHHIO YYUTHhCS W TPOJOJIKATH CBOE 00pa3oBaHUE CAMOCTOATEIHHO CTAHOBUTCS
OJIHOM W3 BAXKHEUIUX QYHKIIUHA YICOHBIX MPEIMETOB.

B cBs13u ¢ 3TUM npU M3YYE€HUHU IIpeIMETa B OCHOBHOM IIKOJIE JOMUHUPYIOLIEe 3HaUeHUE TPUOOPETH TaKue 1IeIH, KaK:

(GbopMHpOBaHNE MHTEIJIEKTYaJIbHO PAa3BUTOM JIMUHOCTH, FOTOBOI K caMO0OOpa30BaHUIO, COTPYIHUUECTBY, CAMOCTOSTEIbHOMY HPUHATHIO PEILICHHMH,
CIIOCOOHOM a/1anTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM JKU3HU;

HalpaBJIEHHOCTh 00YYEHUs] HA CUCTEMATHYECKOe MPUOOIICHNE YUaIIUXCsl K CAMOCTOSTENIbHON MO3HABATENbHON JI€ATEIbHOCTH, HAYYHBIM METO/1aM
MO3HaHUS, POPMUPYIOIIUM MOTHBALMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHH;

o0ecrieyeHre YCIIOBHH, CIOCOOCTBYIOIIMX MPHOOPETEHHIO OOYYAIOIIMMHUCS OIbITa Pa3HOOOpPA3HOM AEATENbHOCTH, MO3HAHUS M CaMOIO3HAHUS,
KJIFOUEBBIX HaBBIKOB (KJIIOYEBBIX KOMIETEHIINH ), UMEIOIINX YHUBEPCAIbHOE 3HAUE€HUE JISl Pa3JINYHBIX BUJIOB AESITEIbHOCTH;



¢dopmMHpoBaHHE yMEHUI OOBSCHATH M OIICHHWBAThH SIBJICHUS OKPY)KAIOLIEr0O MHpAa Ha OCHOBAaHMM 3HAHWUN U OIBITA, MOJIYYEHHBIX NMPH H3YYEHUH
XHMUH;

¢opmupoBaHue y OOY4YaIOUIMXCS TYMAHUCTHUECKUX OTHOIIEHUH, MOHMMAHHUS IIEHHOCTH XMMHUYECKHX 3HAHUM Ui BBIPAOOTKH SKOJIOTHYECKH
11e1ec000pa3HOro MOBEAEHUS B ObITY M TPYJOBOMN AESITENILHOCTH B LEISIX COXPAaHEHUS CBOETO 3/10POBbs U OKpPY»KaroIllel IPUPOIHOM cpebl;

pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CaMOBOCIIMTAHHIO Ha OCHOBE YCBOCHHUS OOIIEYENIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTHU K OCO3HAHHOMY BBIOOPY MPO(HIISA U HAIIPABICHHOCTH AaJIbHEUIIEr0 00yUeHMs.

COJAEP)KAHUE YYEBHOT O ITPEJIMETA

I[lepBoHaYaJbHbIC XMMUYECKHE TOHATHUS

[Ipenmet xumun. Posib XUMHM B )KU3HU yenoBeka. Tena u BemecTBa. @U3NUeCKUe CBOMCTBA BEIIECTB. ATperaTHoe cocTostHue BemecTs. [lonsaTue o
METO/1ax MMO3HAaHUSA B XMMHUU. XUMHUS B ccTeMe HayK. YncTele BemecTBa U cMecu. CriocoObl pa3ieneHus cMece.

ATOMBI U MOJIEKYJIBbl. XUMHUUYECKHUE 3JIEMEHThI. CHMBOJIBI XUMHUYECKHUX 3J€EMEHTOB. IIpoCcThie U crokHbBIE BElIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckasi ¢popmyna. BaleHTHOCTh aTOMOB XUMHYECKHX JJIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa BellecTB. OTHOCUTENbHAS aTOMHasi Macca.
OTtHocuTenbHas MOJIEKyJIsipHas Macca. MaccoBasi J0JI1 XUMUYECKOTO AJIEMEHTA B COCIMHEHHH.

Ou3nyeckue M XUMUYECKUE SBICHMs. XHUMUYECKas peakuuss U e€ NpU3HAKU. 3aKOH COXpPAHEHHUS MacChl BEUIECTB. XUMHUYECKHE YypaBHEHHUS.
Knaccudukanus XuMrU4ecKux peakiuii (COequHEHUs, pa3IoKeHus, 3aMeIIeHUs, OOMEHa).

XUMHUECKUH IKCTIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOW MOCY/I0H, C TIpaBMIIaMi pabOThI B 1a00paTOpPUU U MPHEMaMHU 00paIIeHHUs ¢ Ta00paTOPHBIM
00OpyIOBaHUEM; U3YyUYEHUE M OMUcaHHe (PU3MYECKHX CBOMCTB 0Opa3lloB HEOPTaHWYECKUX BEIIECTB; HaOmoeHue (Gu3ndeckux (TUIaBlIEHHUE BOCKA,
TasiHUE JIbJ]a, paCTHUpPAaHUE caxapa B CTYIKE, KUIIEHHWE U KOHAEHCALMs BOJAbI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKAJIMBAHUE MEJHON MPOBOJOKH,
B3aMMOJICHCTBUE MeJa C KHUCIOTOW) sIBIEHUM, HAONIOJEHWE W OINMCAaHUE MPHU3HAKOB MPOTEKAHMS XUMHUYECKUX peaklui (pa3loKeHue caxapa,
B3aUMOJICHCTBHE CEPHOM KHUCJIOTHI C XJIOpUIOM Oapusi, pasznoxeHue ruapokcuna meau(ll) mpum HarpeBanuu, B3aMMOJEHCTBUE XKejie3a C PAaCTBOPOM
comu menu(Il)); uzyuenue crnocoboOB paszzieneHuss cMeceil (C MOMOINBI0 MarHurta, (UIbTPOBaHMWE, BbIIAPUBAHHUE, TUCTUUIALUSA, XpoMmaTorpadus),
MIPOBEJICHUE OYMCTKHU IMOBAPEHHOM COJIM; HAOJII0/IEHNE M ONUCAHHUE PE3yIbTaTOB IPOBEAEHUS OIbITA, WILTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MacChl;
co3JlaHle MoJiesiel MOJIeKYI (IIapOCTEP KHEBBIX ).

BaskHeiiline npeacTaBuTeIM HEOPraHMYECKHX BelleCTB

Bo3ayx — cmech razos. CocrtaB Bo3ayxa. Kuciaopog — snemeHT M mpoctoe BemiecTBo. HaxoxaeHue kuciiopoja B MpHupoae, (pU3UUEcKue U
XUMHUYEcKHe cBoMcTBa (peakuuu ropenusi). Okcunpl. [Ipumenenue kucnopoaa. CriocoObl MosydeHus: KUCI0po/ia B 1a00paTOPUH U MPOMBIIIIIEHHOCTH.
Kpyrosopot kucnoposa B npupoje. O30H — ayutoTponHas MOJUpHUKAIH KUCIOPO/a.

TerioBoil 3pdexT XUMHUYECKOl peakluu, TEPMOXHMHUYECKHE YypaBHEHHs, 3K30- M SHIOTEPMHUYECKHE peakuuu. TOIuIMBO: yrojib W METaH.
3arps3HeHre BO3/lyXa, YCUICHHUE TApHUKOBOT0 3 deKTa, pa3pylieHne 030HOBOTO CIIOS.

Bogopon — snemeHT u mpoctoe BemiecTBo. Haxoxaenue Bojopoja B Hpupoje, pusnueckre U XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI
nostyueHus. Kucnorsl u comnu.

KonudecTtBo BemecTBa. Mok, MossipHast Macca. 3akoH ABoraapo. MomisipHbiii 00bEM ra3oB. Pac4éTsl Mo XUMHYECKUM ypaBHEHUSIM.



dusnyeckue cBOMCTBa BOAbL. Bojga kak pactBoputrens. PacTBopel. HachblllleHHbIE M HEHACBILIEHHBIE PAcTBOPHI. PacTBOPUMOCTH BEILIECTB B
Bojie.MaccoBas 1oy BEHIECTBA B pacTBOpE. XMMHUYECKHE CBOMCTBA BOJbl. OCHOBaHUA. Poip pacTBOPOB B MIPUPOJE U B KU3HU YesloBeka. Kpyrosopor
BOJBI B IIPUPOJE. 3arpsA3HEHNE NPUPOAHBIX BoA. OXpaHa U 0YMCTKa PUPOIAHBIX BOJ.

Knaccudukauus nHeoprannueckux coenauneHuit. Okcunpl. Knaccudukanus okcuaoB: coneodpasyroniue (OCHOBHbIE, KUCIOTHbIE, aM(OTEpHbIE) U
HecoseoOpa3yrone. HomeHkiaTypa OKCHIOB (MEXAyHapoaHash W TpuBHaibHas). dusnyeckue M XHMMHUYECKHE CBOicTBa oKkcuaoB. Ilomydenue
OKCHJIOB.

OcnoBanust. Kiaccudukamnust ocHOBaHUM: 1MENOYM U HEPACTBOPUMBIE OCHOBaHMs. HoOMEHKIaTypa OCHOBaHUH (MEXIyHApOJIHAs U TPUBUAIIbHAS).
du3nYeCcKre U XMMUYECKHEe CBOMCTBAa OCHOBaHUM. [lonydeHne ocHOBaHMiA.

Kucnorsl. Knaccudukanus kucnor. HomeHknatypa KuciaoT (MeXIyHapoaHas U TpUBUabHAs). OPU3MUECKUE U XUMUYECKHUE CBOMCTBA KUCIOT. Psan
aktuBHOCTH MeTauioB H. H. bekerosa. [lonyyenue kucmuort.

Comu. Homenknatypa cosneid (MexayHapoaHas U TpuBHalibHas ). Gusndeckue 1 XuMU4eckue cBoictra coneil. [lonyyenue coneit.

['eneTnyeckas CBA3b MEXAY KIaCCAMHM HEOPraHMYECKUX COCIUHEHHM.

XUMHUECKUH SKCIIEPUMEHT: Ka4eCTBEHHOE OIPEJICICHUE COJIEpKaHUs KUCIOPOAa B BO3yXe; MOJTydYeHHEe, COOMpaHue, paclio3HaBaHUE U U3YyueHHE
CBOWCTB KHCJIOPOAA; HaOIIOJEHUE B3aMMOJICHCTBHS BEILECTB C KHCIOPOJOM M YCIOBHS BO3HUKHOBEHUS M TNpEKpalleHHs TopeHus (moxapa);
O3HAKOMJICHHE C 00pa3llaMu OKCHJOB M ONHCAaHUE MX CBOWCTB; MOJY4YEHHE, COOMpaHHE, PAcIO3HABAaHUE W M3yYCHHE CBOWMCTB BOAOPOAa (TOpEeHHE);
B3auMozeicTBre Bogopoaa ¢ okcuaoM Meau(Il) (Bo3MoKHO HCIONB30BaHME BMJIEOMATEPUANIOB);HA0NIOICHHE 00pa3lOB BEIIECTB KOJIUYECTBOM
1 Moub; HMccenoBaHue 0COOCHHOCTEH PACTBOPEHUS BEIIECTB C PA3IMYHON PACTBOPHMOCTHIO; IPUTOTOBJICHUE PACTBOPOB C ONMPEACIEHHOW MacCOBOMH
70J7ei pacTBOPEHHOIO BEIECTBA; B3aUMOJCHCTBHE BOJBl C MeTaljaMH (HaTpUeM M KajbliMeM) (BO3MOXHO MCIIOJIb30BaHHE BUIEOMATEpPHAIIOB);
OTIpE/ICNIEHUE PACTBOPOB KHUCIIOT U IIEJIOYEH C MOMOIIBI0 MHAMKATOPOB; UCCIEIOBAaHUE OOpPa3[0B HEOPraHUUECKHUX BEILECTB Pa3JIMYHBIX KIJIACCOB;
HaOJI0ZIeHNe U3MEHEHHUSI OKPacKH MHAMKATOPOB B PAcTBOpax KUCJIOT U IIenoveil; nzyueHnue B3aumoneictsust okcuna menu(Il) ¢ pacrsopom cepHoit
KHCJIOTBI, KUCJIOT ¢ METAJUIAMH, PEAKIUN HEUTPAIU3ALMY; [TOTy4EHHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJJHOTO METaJuIa IPYrUM U3 pacTBOpa
COJIY; PELIEHHUE IKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BakHel1e KJ1acchl HEOPraHMYECKUX COCIUHEHUI.

epuonnuecknii 3axkoH u Ilepuonnueckasi cucrema xumuuyeckux jiemenToB JI. U. MengeneeBa. Ctpoenne aromoB. XHMHYECKasi CBS3b.
OKHCINTEIBHO-BOCCTAHOBHTE/IBHBIC PEAKIHU

[lepBrie monbITKK Ki1accuUKaMM XUMUYECKUX 31eMEeHTOB. [IoHsATHE 0 rpynnax cXOJHbIX 3JE€MEHTOB (IEJI0YHbIE U HIEI0YHO3EMEIbHbIE METAIBL,
rajloTeHbl, UHEPTHBIE Ta3bl). DIEMEHTbI, KOTOpbIE 00pa3ytoT aM(pOTEpHbIE OKCHJIbI U THIAPOKCHUIBI.

[lepuoanueckuii 3akoH. Ilepuonnyeckas cucrema xumuueckux snemeHToB Jl. . Menneneea. KopoTkonepruoanas u IauHHONEpUoAHast GpopMbl
Ilepuonnueckoi cucreMbl xumuueckux snueMeHToB JI. M. Menneneesa. Ilepuonsl u rpynmnsl. PU3nUecKUil CMBICI HOPAIKOBOIO HOMEpa, HOMEPOB
IIEpHOJa U IPYIIIbI JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sifiep. M3oTomnbl. DnekTpoHbl. CTpoeHHE JIEKTPOHHBIX 000JI0YEK aTOMOB MEpBbIX 20 XMMUYECKUX 3JIE€MEHTOB
[Tepuonnueckoit cucremnl . I. MenneneeBa. XapakTepUCTHKa XMMHYECKOrO 3J€EMEHTa IO ero mnojoxkeHuto B [lepuommyeckoit cucreme JI. W.
Menpeneesa.

3aKOHOMEPHOCTH U3MEHEHHUs paJuyca aTOMOB XMMHUYECKUX 3JIEMEHTOB, METAJUIMYECKUX M HEMETAJUIMYECKUX CBOWMCTB IO IPyNIAM U IEpPHOJaM.
3nauenue Ilepuonnueckoro 3axkoHa u llepuonnueckoil cucTeMbl XMMUUYECKUX 3JIEMEHTOB JJI Pa3BUTHS HAayku M npaktuku. J[. 1. MenneneeB —
YYEHBIN U I'PaXkIaHUH.



Xumuueckas cBsizb. KoBasieHTHas (MOJIIpHAS U HETIOJIIPHAS) CBSI3b. DJIEKTPOOTPHUIIATEIIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHASI CBSI3b.

Crenenn okucinenusa. OKUCINTEILHO-BOCCTAHOBUTEILHEIE pE€aKkiunu. Hpoueccm OKHMCJIEHHS U BOCCTaHOBIECHUA. OKHUCIUTEIN U BOCCTAHOBUTEIIH.

XUMHUECKUH IKCIIEPUMEHT: U3Y4YCHHE 00pa3IlloB BEIIECTB METAUIOB U HEMETAJUIOB; B3aUMO/ICHCTBUE THAPOKCH/A IIMHKA C PACTBOPAMHU KUCIIOT U
HIeJ'IO'—Ieﬁ; MMPOBCACHUC OIIBITOB, HIIIIOCTPUPYIOMIUX MPHUMEPBI OKUCIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ (FOpeHI/Ie, p€akuun pasIoKCHUA,
COCJTMHEHMUS ).

MesknpeaMeTHbIE CBSI3H

PeaJII/I3aI_[I/I}I MCKITPECAMCTHBIX CcBsI3eH Ipu U3YyUCHUH XUMHU B 8 kmacce OCYIICCTBJIACTCA YCPE3 UCIIOJIB30BAHUEC KAK O6H.[I/IX C€CTCCTBCHHO-HAYYHbBIX
TIOHSTHUH, TaK ¥ MMOHATHH, SBISIONIMXCS CHCTEMHBIMH TSI OTACIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OO01mure ecTeCTBEHHO-HAYYHBIC TTOHITHS: HAYYHBIN (DaKT, TUTIOTE3a, TEOpHsl, 3aKOH, aHAIN3, CHHTE3, KJIacCU(UKAIIHS, TIEPUOJUIHOCTD, HAOIIOICHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHHE, H3MEPEHHE, MOJICITh, SIBIICHHE.

dusnka: MaTepusi, aTOM, 3JICKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHI, U30TOIbI, PaAHMOaKTHBHOCTh, MOJICKYIA, SJCKTPUUCCKUIN 3apsijl, BEIIECTRBO,
TeNno, 00BEM, arperaTHoOe COCTOSIHUE BEIIECTBA, ra3, GU3NUECKUE BEIIMYUHBI, CIUHUIIBI H3MEPEHHSI, KOCMOC, TUTaHEThI, 3BE31b1, COTHIIE.

buonorus: porocunres, neixanue, ouochepa.

['eorpadus: armocdepa, ruapochepa, MHHEPAIIBI, TOPHBIE TIOPOJIBI, MOJIE3HBIC UCKOMAEMbIE, TOTUTUBO, BOJHBIC PECYPCHI.

IIVIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI

N3ydyenne xumuu B 8 Kj1acce HampaBiICHO HA JOCTHMIKEHHE OOYYaIOUIMMUCS JTUYHOCTHBIX, METANPEAMETHBIX U NMPEAMETHBIX Pe3yJIbTaTOB OCBOCHMUS
y4eOHOT 0 MpeMeTa.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE Pe3ybTaThl OCBOCHUS MPOTPaMMbI OCHOBHOT'O 00IIero 00pa3oBaHUs HOCTUTAIOTCA B X0/1€ 0OyUeHHUs XMMHH B €IMHCTBE y4COHOU U
BOCIIMTATEIILHOU NCATCIBHOCTHU OpFaHI/ISaIII/II/I B COOTBCTCTBHH C TPAAWULIMOHHBIMH pOCCHﬁCKHMH COOHOKYJIBbTYPHBIMH U JYXOBHO-HPABCTBCHHBIMU
LEHHOCTAMHM, TPHUHATHIMH B OOINECTBE MpaBWJIaMU U HOPMaMH TOBEIEHUS M CIOCOOCTBYIOT MpOIlECCaM CaMOIO3HAHUS, CAMOPA3BUTHS H
COIMATM3AIIAN 00YJArOIITIXCSI.

JIM4HOCTHBIE Pe3yNbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTH, B TOM YHUCJIE B YACTH:

IaTpuoTHYECKOr0 BOCIUTAHUS

1) HIEHHOCTHOrO OTHOLIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY U HAYYHOMY HACJIEUI0, IOHUMAHUS 3HaYEHUs] XUMUYECKOW HAyKH B
KH3HH COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BJAJETh OCTOBEpHOW HH(OpMAIMEd O MEepenoBBIX AOCTIKCHHSIX M OTKPBITUSX MHUpPOBOU M
OTEYECTBEHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U OOIIECTBA;

I'paxnanckoro BocnuTaHnus

2) MNpEACTaBICHHUA O COLOUAJIBHBIX HOPMax W IIpaBUJIaAX MCKIIMYHOCTHBIX OTHOIIIEHUU B KOJJICKTHUBCE, KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B
OOIIECTBEHHO TIOJE3HOH, Y4eOHO-HCCIIeIOBATEIbCKONW, TBOPUECKOW M JPYrUX BHIAX ICSITEIBHOCTH; TOTOBHOCTH K Pa3HOOOpA3HOW COBMECTHOU
ACATCIBHOCTH IIPU BBIITOJIHCHUU y‘~I€6HbIX, MMO3HABATCJIbHBIX 3aJda4, BBIIIOJJHCHHUU XHUMHUYCCKHUX OSKCICPHUMCHTOB, CO3JaHUU y‘-Ie6HBIX ITPOCKTOB,



CTpEMJICHUS K B3aMMOIIOHMMAHHUIO U B3aUMOIIOMOIIM B MpoIiecce 3TOM yueOHOH edTelbHOCTH; TOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE U MOCTYIKU
CBOMX TOBApUIIIEH C TO3UIIMHM HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHMSI MOCIIECTBUI MOCTYIIKOB;

LleHHOCTH HAYYHOI 0 MO3HAHUS

3) MUPOBO33pEHYECKUX MPEJCTaBICHUIA O BELIECTBE M XMMHUYECKON pPEaKIMH, COOTBETCTBYIOLIUX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
COCTABJIAIONIUX OCHOBY JUIsl IOHUMaHUS CYIIHOCTH HaYYHOH KapTHHBI MHpa; MPEACTABICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOIH,
B3aMMOCBSA35IX YEJIOBEKA C MPUPOJHOM CPeoil, O POJIU XUMHH B IO3HAHUU ITHUX 3aKOHOMEPHOCTE;

4) mo3HaBaTeIbHBIX MOTUBOB, HATIPABJICHHBIX HA MOJYYCHHUE HOBBIX 3HAHUH M0 XUMHUHU, HEOOXOIUMBIX /Ui OOBSICHEHUS HAOII0JaeMBIX MTPOIIECCOB U
SIBIICHMIA,

5) mo3HaBaTeNbHOM, MHAOOPMAIIMOHHONW M YHMTATENBCKOM KYyJIbTYpbI, B TOM YHCJE HaBBIKOB CAMOCTOATENBHOM pabOTHl C Yy4eOHBIMH TEKCTAMHU,
CIPaBOYHOM JINTEPATYPOH, TOCTYITHBIMU TEXHUUYECKUMHU CPeICTBAMU HH(POPMAIIMOHHBIX TEXHOJIOTHIA;

6) UHTEpeca K OOyUeHHIO M MO3HAHHIO, JTI0O03HATEIHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K caMO0OOpa30BaHUIO, MMPOSKTHOM U MCCIIEAOBATEILCKO N
NeSITENbHOCTH, K OCO3HAHHOMY BBHIOOPY HAIPABIIEHHOCTH U YPOBHSI 00yUYeHHUsI B lajbHEHIIeM;

®opMHpOBaHUs KYJbTYPbI 310POBbs

7) oco3HaHMSI LICHHOCTH >KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 37I0POBbIO, YCTAHOBKH Ha 3/IOPOBBIN 00pa3 )KU3HHU, OCO3HAHMSI TIOCTIEIC TBUI
U HETPHUATHS BPEIHBIX TNPHUBBIYEK (YIMOTPEOJICHUS alKOrojisi, HAPKOTUKOB, KYPEHHs), HEOOXOAMMOCTH COONIONEHHS TMpaBHi O€30MacHOCTH TpHU
oOpallleHnH C XUMUYECKUMH BEIIeCTBAMU B OBITY U peajbHOU KHU3HU;

Tpynosoro Bocnutanus

8) mHTepeca K MPaKTUYECKOMY H3yUEHHUIO MPoQeccHil U Tpyaa pa3InyHOro pojia, yBaKEHUE K TPYAY U PE3ylIbTaTaM TPYAOBOU JAESTEIBHOCTH, B TOM
qHcie Ha OCHOBE MPHUMEHEHHS NPEIMETHBIX 3HAHWH MO XMMHH, OCO3HAHHOTO BHIOOpa MHIMBUAYAIHHON TPAaeKTOPUH MPOJOJDKEHUS 00pa3oBaHUs C
y4ETOM JINYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH; YCIIEIHOM MpodheCcCHOHATBFHON eATeIbHOCTH
U pa3BUTHS HEOOXOAMMBIX YMEHUI; TOTOBHOCTb aJallTUPOBATHCS B MPOPECCHOHANBHOM CpPEIE;

IKO0JI0rM4eCKOro BOCIIUTAHUSA

9) 9KOJOrMYECKH LeIecO00pPa3HOro OTHOLIEHUS K MPUPOJe KaK MCTOUYHUKY *U3HU Ha 3eMile, OCHOBE €€ CyIIECTBOBAHHUS, IOHUMAaHUS LEHHOCTU
3I0pOBOrO U 0€30macHOro odpasa *HM3HH, OTBETCTBEHHOI'O OTHOILEHHUS K COOCTBEHHOMY (PM3MYECKOMY U INCUXUYECKOMY 370POBBIO, OCO3HAHUS
LIEHHOCTHU COOJIIOACHHMSI TPaBUII O€30I1aCHOTO MOBEICHUS ITPU paboTe ¢ BEUIECTBAMM, a TAKXKE B CUTYaLIUsAX, YTPOKAIOIIUX 30POBBIO U JKU3HHU JIHOJIEH;

10) criocoGHOCTH MPUMEHATh 3HAHMS, MOJydaeMble NMPU M3YyYEHUH XMMMUH, JJIS PELICHUs 3a]lad, CBSA3aHHBIX C OKPYXKaolleH NpUpOAHOI cpenoi,
MOBBILUICHUS] YPOBHSI AKOJIOTUYECKON KYJIbTYphl, OCO3HAHUS IJI00AIBHOIO XapakTepa HKOJIOTMYECKUX MPOOJIEeM U MyTeill UX pelIeHUsl MOCPeCTBOM
METOJI0B XUMUU;

11) 3K0IOTHYECKOTO MBIIIICHUS, YMEHHUSI PYKOBOJICTBOBATHCSI UM B TI03HABATEIILHON, KOMMYHHUKATUBHOW U COITMATIBHOM MPAKTHKE.

METAIIPEJJMETHBIE PE3YJIbTATBI

B cocraBe meranpeaMETHBIX pe3ylbTaTOB BBIACISAIOT 3HAUMMBbIE Ui (OPMUPOBAHUS MHPOBO33PEHUS OOIEHAY4YHBIE MOHATUS (3aKOH, TEOpHs,
NPUHIMI, TUNOTe3a, (akT, cUcTeMa, MPOLECC, SKCIEPUMEHT M Jp.), KOTOpbIE HCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX NpeaMeTax H
MO3BOJIAIOT Ha OCHOBE 3HAHUI M3 3TUX MPEIMETOB (OPMHUPOBATH MPEICTABIECHUE O IIEJIOCTHON HAYYHON KapTHHE MUpa, U YHHUBEpCAJIbHbIE YUeOHbIE



neiictBusi (MO3HABaTENbHbIE, KOMMYHUKAaTHBHBIC, PEryJIsATHUBHBIC), KOTOpble 00OecneunBaloT (HOpPMUPOBAHHE TOTOBHOCTH K CaMOCTOSTEIHLHOMY
TUTAHUPOBAHUIO M OCYILIECTBICHUIO YU€OHOM 1eATeIbHOCTH.

MertarnpeMeTHbIE pe3yabTaThl OCBOCHUS 00pa30BaTEIbHOM MPOrpaMMBbl 10 XUMHHM OTPa)XKal0T OBJIAJCHHE YHHBEPCAJIbHBIMHU IO3HABATEIbHBIMU
IIEUCTBUSIMHU, B TOM YHCIIE:

ba30BbIMHU JIOTHYECKUMH A CTBUAMU

1) ymeHueM HCHoNb30BaTh MPUEMBI JIOTHYECKOTO MBIIUIEHUS IPU OCBOCHHWU 3HAHWH: PAaCKpbIBaTh CMBICI XUMHUUYECKUX MOHSTHUN (BBIAEIATH UX
XapaKkTepHble MPU3HAKH, YCTAaHABIUBATh B3aUMOCBS3b C JIPYTUMHU TOHSATHSIMM), HCIIOJIB30BaTh TMOHATUS Ui OOBSCHEHMS OTICNBHBIX (PAaKTOB U
SBJICHUH; BBIOMpATh OCHOBAaHUS W KPUTEPUM [UId KJIACCHU(PUKALMM XMMHYECKMX BEIIECTB M XMMHUYECKMX pPEaKlMi; yCTaHaBJIMBaThb NPUYHUHHO-
CJICZICTBEHHBIE CBS3HM MEX1Yy 00BbEKTaMU W3YUEHUsI; CTPOUTH JIOTHYECKHE pacCykJIeHUs (MHIYKTUBHBIC, IeIyKTUBHBIE, 10 aHAJIOTUH); JIEIaTh BBIBOIbI
Y 3aKJIFOUEHUS;

2) yMEHUEeM MPUMEHSATh B IPOLECCE O3HAHUS MOHATHS (IPEIMETHBIE U METAIIPEAMETHBIE), CHMBOJIMUECKHE (3HAKOBBIE) MOJIEIH, UCIIOIb3yEMbIE B
XMMHUH, TpeoOpa3oBbIBaTh IIUPOKO NMPUMEHSEMblE B XMMHUU MOJEJIbHbIE MPEACTABICHUS — XUMHUYECKUH 3HAK (CHMBOJ 3JIEMEHTAa), XUMHUYECKas
¢bopmyna U ypaBHEHHE XUMUYECKOI peakiiuy — IMPH PeIIeHNH yueOHO-TI03HABATENbHBIX 3a/1a4; C YYETOM 3TUX MOJIEIBHBIX MPECTABICHHUN BBISBIATH
U XapaKTepHU30BaTh CYLIECTBEHHbIC IPH3HAKK H3Yy4aeMbIX OOBEKTOB — XMMHYECKMX BELIECTB M XMMHUYECKHX peakIMi; BBIABIATH OOIIME
3aKOHOMEPHOCTH, IPUYUHHO-CIIEACTBEHHBIE CBSA3H U IPOTUBOPEYUS B U3Y4aeMbIX MIPOLIECCAX U SBJICHUSAX; Ipe/ularaTb KPUTEPUH ISl BBISIBICHUS 3TUX
3aKOHOMEPHOCTEW M MPOTHBOPEUHil; CaMOCTOATENBHO BBIOMpaTh CHOCOO pelieHus yueOHOH 3a1auM (CpaBHMBATh HECKOJIBKO BAapUAaHTOB PELICHMS,
BBIOMPATh HANOOJIEE MOIXOASIINN ¢ YIETOM CaMOCTOSITEIBHO BBIICTICHHBIX KPUTEPUEB);

Ba3oBpIMHE HccIe0BaTEeILCKUMH JeHCTBUAMU

3) yMEHHMEM HCIIONb30BaTh TOCTABJIEHHBIE BONPOCH! B KAUECTBE MHCTPYMEHTA ITO3HAHUS, @ TAKXKE B KAUECTBE OCHOBBI JUIsl (POPMHUPOBAHUS THUIIOTE3bI
I10 NTPOBEPKE MPaBUIIBHOCTH BBICKA3bIBAEMBIX CYKICHU;

4) mpuoOpeTeHNe OIbITa 10 TUIAHUPOBAHHUIO, OPTAHU3AIMH U MTPOBEICHUIO YUCHHUECKHUX IKCIIEPUMEHTOB: YMEHHE HA0II0aTh 32 XOJI0M TpoIiecca,
CaMOCTOSITEJIFHO MPOTHO3UPOBATh €ro pe3ynabTar, (opMyaHpoBaTh 00OOLICHHS M BBIBOJBI IO pe3yjibTaTaM MPOBEAEHHOIO OIbITA, MCCIEJOBAHUSA,
COCTaBJIAITh OTYET O MpOJIeTaHHOU padoTe;

Pa6oroii ¢ nundopmanueii

5) ymMeHueM BBIOUpPATh, aHAIM3UPOBATH U MHTEPIPETUPOBATH MHPOPMALIUIO PA3IUYHBIX BHJIOB U (POPM MpeCTaBICHUS, MTOJIYyYaEMYIO U3 pa3HbIX
UCTOYHUKOB (HAY4YHO-IIOMYJSpHAsl JIUTEpaTypa XUMUYECKOIO COJIEepKaHMs, CIpaBOYHbIE HocoOusi, pecypchl MHTepHeTa); KPUTHUECKU OIICHHWBATh
IIPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO UHPOPMALILIO;

6) yMEHHEM NPHUMEHATH pa3jIMyHbIe METOJbI M 3alpOChl MPU MOUCKE U O0TOOpe MH(OPMAIMK M COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX IS
BBINOJIHEHMSI Y4€OHBIX M IIO3HABATENBHBIX 3aJad ONPEAEIEHHOIrO THUIIA; IPUOOPETEHHE ONbITa B O0JACTH HCIOJIb30BaHUS HH(OPMAIMOHHO-
KOMMYHHKATUBHBIX TEXHOJOIMH, OBJIAJICHUE KYJIbTYPOH AKTUBHOTO HCIIOJIB30BAHUS PA3JIMYHBIX IOMCKOBBIX CHCTEM; CAMOCTOATEIBHO BBIOMpPATH
ONTUMANIbHYI0 (GOpMY NpEACTaBICHUS HHPOPMALMU M WUIIOCTPUPOBATh pELIAEMble 3aJadd HECIOKHBIMH CXEMaMHM, JuarpaMMaMu, JPYTUMHU
¢dopmamu rpauKy U UX KOMOMHALIUSIMY;

7) yMEHHEM HCIOJIb30BaTh M aHAIU3UPOBATh B Ipolecce Yy4eOHOW M HMCCIEOBATENbCKOM JEATENbHOCTH MH(MOPMALMIO O BIUSHHUU
IIPOMBIIIIEHHOCTH, CEJILCKOT0 X0341CTBA U TPAHCIIOPTAa HA COCTOSIHUE OKPY’KAIOLEH IPUPOJIHON CpEIbl;

YHuBepcaabHbIMM KOMMYHHUKATHBHBIMH e CTBUSIMHU



8) ymeHHeM 3a/aBaTh BOMPOCH (B XOJE OUANOra W/WIM JUCKYCCHUU) IO CYIIECTBY OOCYXKTaeMOW TeMbl, (OpMyTUpOBaTH CBOM MPEITOKEHUS
OTHOCHUTEJILHO BBIMTOJTHEHUS MTPEIJIOKEHHON 3aa4H;

9) nmpuobpeTeHne OMnbITa MPE3EHTAIMN PE3YIbTATOB BHIMOTHEHUS XUMHUYECKOT0 IKCIEPHUMEHTa (J1abopaTOPHOTO OMBITa, IAOOPATOPHON pabOoTHI MO
HCCJIEIOBAaHUIO CBOMCTB BEILIECTB, Y4€OHOTO MPOEKTA);

10) 3auHTEpECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMM MO3HABATEIBHON M UCCIIEIOBATENBCKOW JIEATEIbHOCTH MPHU PEIICHUHA BO3HUKAIOIIMX
mpoOJjieM Ha OCHOBE y4€Ta OOIIMX HWHTEPECOB M COTVIACOBAHMS IMO3HIMI (00CYXIEeHHS, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMBD», KOOPAWUHAIUS
COBMECTHBIX JICHCTBHI, OTpe/IelIieHne KPUTEPUEB 110 OIIEHKE Ka4eCTBA BHITIOJTHEHHON paOOTHI U 1Ip.);

YHuBepcaabHBIMH PETyJIATHBHBIMH J1€iiCTBUSIMHI

11) ymMeHHeM caMOCTOSTEIBHO ONPENESNSTh I[EeNH JeITeNbHOCTH, IJIaHUPOBATh, OCYIIECTBISATh, KOHTPOJIMPOBATH W MPH HEOOXOAMMOCTH
KOPPEKTHUPOBATh CBOIO JCSATEIHLHOCTH, BEIOMpPATh HambOosee d3PheKTUBHBIC CTIOCOOBI PEIICHUs y4eOHBIX M MO3HABATENIBHBIX 3a7a4, CAMOCTOSTEIBHO
COCTaBIISITh WJIH KOPPEKTHPOBATH MPEIOKCHHBIN aJITOPUTM JACHCTBHIA TP BHIMOJTHCHUH 33/IaHUN ¢ YIETOM IMMOJYYCHHUS HOBBIX 3HAHHA 00 M3ydaeMbIX
00BEKTaX — BEIECTBAX U PEAKIIHIX; OI[ECHUBATh COOTBETCTBUE MOJIYYECHHOTO pe3ysbTaTa 3asBICHHON 1ENH;

12) ymeHHEM UCTOJIb30BATh U aHAIM3UPOBATh KOHTEKCTHI, MPE/jIaraéMble B YCIIOBUU 3aJIaHUM.

HPEIAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX pe3yNbTAaTOB MO OCBOSHUIO O0S3aTEIBHOTO COJEPIKAHMS, YCTAHOBICHHOTO JAHHOW MpPUMEpPHON pabodeil mporpammoid,
BBIJICJISIIOT: OCBOCHHBIE 00YYaIOIMMHUCS HAYYHBIC 3HAHUS, YMEHUS U CIIOCOOBI NEUCTBHUM, crielu(UUECKUe sl TPEAMETHON 00J1acTH «XHUMHUS», BUIBI
JESITEIBHOCTH T10 TIOJTYYCHHUIO HOBOTO 3HAHUS, €70 HHTEPIPETAIUH, IPEOOPA30BAHMIO U IPUMEHECHUIO B PA3JIUYHBIX YUYCOHBIX M HOBBIX CHTYAIUIX.

[IpenmeTHBIC PE3yNbTATHl OTPAKAIOT CPOPMHUPOBAHHOCTH y 00YUAIOIINUXCS CIACAYIOIINX YMCHHI:

1) packpvieame cmbici OCHOBHBIX XUMUUYECKUX MOHSATUN: aTOM, MOJIEKYJIa, XUMUUECKUHN 3JIEMEHT, IPOCTOE BEILECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOIHAS W HEOIHOPOJHAS), BAJICHTHOCTh, OTHOCHTEJIbHAs aTOMHAas W MOJIEKYJIIpHas Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJISIpDHAs Macca,
MaccoBasi JIOJIsl XUMHUUYECKOTO 3JIEMEHTAa B COCIMHEHHH, MOJSPHBIA 00BEM, OKCHUJI, KUCIIOTa, OCHOBAHUE, COJIb, DJIEKTPOOTPUILIATENILHOCTh, CTETICHb
OKHCJICHUS, XUMHUUYECKasl Peakins, KaacCupUKaIUs peaKIuii: peakiiui COCTMHCHUSI, PEaKIIMA PA3JIOKEHUs, PEaKIMKM 3aMEeIIeHUs, PeaKIui oOMeHa,
9K30- M JHJOTEPMHUYECKUE PEAKIUU; TEIUIOBOW 3(PQeKT peakiuu; sIpo aroma, IIEKTPOHHBIA CIIOH aToMa, aTOMHas OpOHWTalb, paguyc aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HETIOJIsIpHas KOBAaJICHTHAS CBS3b, HOHHAS CBS3b, HOH, KATHOH, aHWOH, PAaCTBOP, MAacCcOBas JI0JIS BElecTBa (TIPOIIEHTHAS
KOHIICHTpAIlKs) B pacCTBOPE;

2) unmocmpuposams B3aUMOCBS3b OCHOBHBIX XHMHUYECKHX TMOHATHH (CM. M. 1) M TPUMEHATH OTH TOHATHS TPHU ONMUCAHUU BEIIECTB U MX
IIPEBPAICHMI;

3) ucnonv3oeams XUMUYECKYIO CHUMBOJIMKY JUISI COCTaBICHUS (DOPMYIT BELIECTB M YPAaBHEHH XUMHUECKHUX PEaKIIHii;

4) onpedensmv BAJICHTHOCTh aTOMOB DJJIEMEHTOB B OHWHApHBIX COCIWHEHHUSX; CTEMEHb OKHUCICHUS DJIEMEHTOB B OWHAPHBIX COCIMHECHUSX;
MIPUHA/JIE)KHOCTH BEIIIECTB K OMpPENeIEHHOMY KIIACCy COSAMHEHMI 10 popMysaM; BUI XUMUYECKOM CBsI3U (KOBaJIGHTHAS! U MIOHHAS) B HEOPTaHUY €CKUX
COCIUHCHMIX

5) packpwvisams cmwicn Ilepuoanueckoro 3akona JI. M. MenpaeneeBa: AE€MOHCTpUpPOBATh NOHHUMAaHUE NEPUOJUYECKONW 3aBUCUMOCTH CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB OT HMX MOJOXKeHus B llepromnueckoil cucTeme; 3aKOHOB COXPAHEHHMS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO yUY€HUs, 3aKOHA ABOTajJpo; OMKHCHIBATh U XapaKTepH30BaTh TaOIMuHy0 Gopmy llepuonndeckoil cucTeMbl XUMUYECKUX DIIEMEHTOB:



pasnuyaTth MOHATHS «TJIaBHas moArpymnmna (A-rpynmna)» u «nodounas noarpynmna (b-rpymma)y, manbie 1 601blINe TEPUOABI; COOTHOCUTH 0003HAYEHUS,
KOTOpble MMeroTcst B Tabmmie «[lepronnyeckast cucremMa XuMudecknux snemMeHToB J[. M. MenzaeneeBay ¢ 4HCIOBBIMH XapaKTEPHUCTUKAMHU CTPOCHUS
aTOMOB XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsia Aapa, 00IIee YUCIIO SJEKTPOHOB U paclpeielieHre UX MO0 AIEKTPOHHBIM CIIOSIM);

6) Kraccuguyuposams XAMIUUECKUE HIEMEHTHI;, HEOPTAaHUYECKHE BEIIECTBA; XUMUYECKHE PeaKuH (TI0 YUCITy M COCTaBy YYaCTBYIOIIUX B PEAKIHU
BEIIIECTB, 110 TEIUIOBOMY 3D (DeKTy);

7) xapaxmepuzosams (onucviéamsy) oOIIME XUMHUYECKHUE CBOMCTBAa BEIIECTB pAa3JIMYHBIX KIACCOB, IOATBEPXKAas OIUCAHHWE TMPUMEpaMH
MOJIEKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMHUYECKIX PEAKIIHIA,

8) npocnosuposams CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT MX KAUYECTBEHHOTO COCTaBa;, BO3MOXXHOCTH TMPOTEKAHUS XMMHUYECKUX MPEBPANICHUN B
Pa3IUYHBIX YCIOBHSIX;

9) eviuuCaAMG OTHOCUTEIHHYIO MOJICKYIISIPHYIO U MOJIIPHYIO MacChl BEIIECTB; MAaCCOBYIO JIOJIF0O XUMHUECKOTO 3JIEMEHTa 10 OpMYJIe COeTNHEHHS,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; MPOBOJAUTH PACUETHI IO YPABHEHUIO XUMUYECKOH peaKIni;

10) npumensimv OCHOBHBIC OIEPAllMM  MBICIUTEILHON JIEATEIILHOCTH — aHAJIW3 W CHHTE3, CpaBHCHHE, OO0OOINEHHE, CHCTEMAaTH3AIHIO,
KJaccu(hUKaLKUIO, BBISBICHUE MPUYMHHO-CIICICTBEHHBIX CBSI3€H — ISl U3YYEHUS] CBOMCTB BEIIECTB U XMMUYECKHX PEaKIil; €CTECTBEHHO-HAyYHbIC
METO/IbI TIO3HAHUS — HAOJIOCHUE, N3MEPEHUE, MOJICITMPOBAHUE, IKCIICPUMEHT (pealTbHBIN M MBICJICHHBIN );

11) crecosame paBUIaM MOIH30BAHUS XUMUYECKOU TTOCYION M JTaOOPATOPHBEIM 00OpYIOBAaHUEM, a TAKXKe MpaBUIaM OOpallleHusl C BEIIECTBAMH B
COOTBETCTBUHM C HMHCTPYKIMSIMH TI0 BBIIIOJIHEHHIO JIA0OPATOPHBIX XWMHUYECKHX OIBITOB IO TOJYYCHHUIO M COOMPAHHMIO Ta3000pa3HBIX BEIICCTB
(Bomopoma M KHCIIOpOJa), MPUTOTOBJICHUIO PACTBOPOB C OMPEIESIEHHOW MAacCOBOH J0Jeld pacTBOPEHHOTO BEIIECTBA; IUIAHHPOBATH W IMPOBOJUTH
XHUMHUYECKHE YKCIICPUMEHTHI M0 PACIIO3HABAHUIO PACTBOPOB IIECIIOUEH M KHUCIIOT C TIOMOIIBI0 HHIUKATOPOB (JIaKMyC, QeHON(TaIenH, METUIOpaHXK U

ap.).



TEMATHYECKOE IINTAHUPOBAHUE

Ne | HammenoBanue pasjaesioB | KonrudecTBo yacoB Jlara Buapl gesiTeJIbHOCTH Buabi, d¢opmbl | DaeKTpPOHHBbIE
N/ | 1 TeM NPOrpamMMbl seero | xonmpomsn | mparcrmrecr | MY €HHS KOHTPOJIA (mudpoBbie)
ble paGoThl | e paGorsl 06p330BaTeJIbHI>Ie
pecypchbl
Paznen 1. IlepBoHayanbHble XUMHYECKHE TIOHATHS
1.1. | Xumus — BaxkHasi | © - 2 CeHts10pp | PackpbITh CMBICT M3ydaeMbIX | YCTHBIA ompoc, | https://educont.ru/-
00J1acTh €CTeCTBO3HAHUS MOHATUH; MpaKTHYeCKast Karajgor  uudpoBoro
U NMPaKTHYECKOI PackpeiTb ponp xumum B | paboTa 00pa3oBaTeIHLHOTO
AesITeJIbHOCTH YesioBeKa IpUpOJIe W KU3HU YeNIOBEKa, | TeMaTUYECKUI KOHTEHTA.
€e CBsI3b C JIPYTUMU HAYKAMH, | TUKTaHT,
PaznuyaTth 4yuCTBIE BENIECTBA | CAMOOIIEHKA  C
U CMECH; OJHOPOJHBIE U | UCTIOJIb30BAHUEM
HEOJHOPO/IHbIE CMECH; «OLIEHOYHOTO
Paznuuare  gusnueckue W | IMCTay.
XUMHUYECKHE SBICHUS;
Onpenenars MpU3HAKU
XUMHYECKHX  peakuuid |
YCIIOBUS UX MIPOTEKAHUS;
CnenoBate mnpaBuinam Thb u
[1TP IpU  BBINIOJHEHUHU
NpaKTUYEeCKUN padoT.
1.2. | BemecTBa 16 1 - Cents6pb- | [Ipumenats ecTtecTBEHHO - | YCTHBIM ompoc, | https://educont.ru/-
U XHMHYECKHEe peaKiuu OKTSIOpb- | HAyYHbIE METOJIbl TIO3HAHUS U | TEeMAaTUYCCKUI Karajgor  uudpoBoro
HOSIOpb OCHOBHBIE orepanuy | MMCbMEHHBIN 00pa3oBaTEIbHOTO
MBICIIUTENBHON AESATEILHOCTH | OIPOC, KOHTEHTA.
uisi  u3ydeHus BeulectB U | [lpaktuueckas
XUMHUYECKHUX peaxuwii; | pabora,
PackpbITh CMBICT M3ydaeMbIX | CAMOOIIEHKA  C
MOHSATHU; UCTIOJIb30BaHUEM
Paznuuate  ¢Qusmueckue U | «OLEHOYHOTO



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

XUMUYECKHE  SIBICHUS, H
OOBSCHATh HMX CYIIHOCTH C
TOYKH 3peHHS aTOMHO-
MOJIEKYJIIPHOTO YYEHUS,

Onpenenars MpU3HAKU
XMMHYECKHX  pPEAKLIHM "
YCIIOBHSI MX ITPOTEKAHUS;

Knaccuduuuponatsb
XMMHUYECKHUE peakuumy;
CocraBnsTh (bopmyIbI

OMHApPHBIX COEIWHEHUH IO
BAJICHTHOCTH U ONPEACIAThH
BaJICHTHOCTh 10 (opmyiaam

BEIIIECTB; paccTaBisTh
K02 PUITUEHTHI B
YpaBHEHUSIX XUMHYECKON
pEaKIvH;

CnenoBate mpaBuwiam Th u
[1I1P IIPU  BBIIOJHEHUHU
PAKTHYECKUI padoT.

JIUCTam.

Hroro no paszneiny

22

Pazgen 2. Baxxneimmue NMpeacTaBUTEC/IM HEOPraHUICCKUX BCIIECTB

2.1. | Bo3nyx. KucJiopoa.
IlonsiTHE 00 OKCHAAX

6

1

Hos6pb

PackpbITh CMBICT M3ydaeMBIX
HNOHATUN U IPUMEHSTh UX IIPU
OIMCAaHNUU CBOMCTB BELIECTB U

IIPEBPALLCHU;

XapakTepHu30BaTh COCTaB
BO31yxa, (u3uueckue U
XUMHUYECKHE CBOMCTBA.
CpaBHuBatTh peakuuu
TOPeHUss U MEIJICHHOTO
OKHCJICHHUS; pacno3HaBaTh

OIIBITHBIM IIYTEM KHCIIOPOA;

VYerHblid - omnpoc,

MMUCHLMEHHBIHN
o1mpoc, 3a4erT,
CamMoolcHKa ¢
HCITOJIb30BaHNUEM
«OIICHOYHOTO
JIFCTa.

https://educont.ru/-
Karajgor nudpoBoro
00pa3oBaTeIHLHOTO
KOHTCHTA.



https://educont.ru/-

OOBSCHATD CYIIIHOCTh

OKOJIOTHYCCKHX HpO6JICM,
CBA3aHHBIX C 3arpsA3HCHHUEM
BO31yXa, C.TIC,I[OBaTB

npaBwiam Th u IIIIP npu
BBITIOJIHEHUH — TPAKTUYECKUN
pabor.

2.2.

Boxopon.

IToussiTHE o0 KHcJ0Tax

H COJIAX

HexaOpb

PackpbITh CMBICIT H3y4aeMBIX
MOHATUN U PUMEHSTh UX TPU
OTIMCaHUH CBOICTB BEILIECTB U
MIPEBPAILICHUH;
XapakTeprus3oBaTh
dusznyeckue M XUMHUYECKUE
CBOICTBA BOJOPOJA, CIIOCOOBI
€ro MoJIy4eHus, IPUMEHEHHUSI.
CoOpate mpubop It ero
MOJTyYEHUSI. CrnenoBatb
npasuinam Tb wu IIIIP npu
BBIMIOJTHEHUH  MPAKTUYECKUI
pabor. VYyacTBOBaThH B
COBMECTHOH paboTe B rpyImie.

VYeTHBIM - ompoc,
TEMATHYECKHM
MMCHLMEHHBIH
ompoc,
MPAKTHYECKasT
pabora
CamMooleHKa ¢
HCIOJIb30BaHUEM
«OIIEHOYHOT'O
JIACTaY.

https://educont.ru/-
Katajor  UQpPOBOTO
00pa3oBaTEIIBLHOTO
KOHTEHTA.

2.3.

KoanyecTBeHHbIE

OTHOILIICHUA B XUMHUH

PackpeITh CMBICT H3ydaeMbIX
MOHATHM W TPUMEHATH OTHU
MOHATHS, a TAKKE U3YUYCHHbIE
3aKOHBI M TE€OpUU A
pEILEeHNs] PpAacUETHBIX 3a/ady;
Brrancisate MOJISIpHYIO Maccy

BEIIIECTB; KOJIMYECTBO
BEIIECTBA, 00BEM Ta3a, Maccy
BEIIIECTBA. [TpoBoauTh

pacyeTel 1O  YpaBHEHMSIM
XUMHUYECKUX peakuuii:

VYcerHblid - omnpoc,
TeMaTHYeCKHI
3a4er,
CamMooleHKa ¢
HCIOJIb30BaHUEM
«OIIEHOYHOT'O
JIACTay.

https://educont.ru/-
Katajior  IUQpPOBOro
00pa30BaTEIILHOTO
KOHTEHTA.



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

KOJIMYECTBa, 00beMa, MaccChl
BEIIIECTBA.

2.4.

Bona. PacTBOpBbI.
IlonsiTHEe 00 OCHOBAHHUAX

SIuBapp

PackpbITh CMBICIT H3ydaeMBIX
MOHATHHI U IPUMEHSATH UX TPU
OINMCaHUM CBOICTB BELECTB U
IIPEBPAlLCHU;
XapakTepru3oBaTh
¢u3uueckue M XUMHYECKHE
CBOICTBa BOJBI, €€ POJIb Kak
pacTBOpUTENE B TPUPOIHBIX
nporeccax. CocTtaBmsTh
ypaBHEHHS XUMUYECKHX
peakiuii ¢ ydyacTUeM BOJBI.
OOBsACHATH CYILIIHOCTh
9KOJIOTUYECKUX npodiem,
CHOCOOBI OYHCTKH BOJBI H
Mepbl 10 OXpaHe BOJA OT
3arps3HEHUSI. CrnenoBaTh
npaswiam Tb u IIIIP mpu
BBIITOJIHEHAH  MTPAKTHYECKHUH
pa0or. [TpoBoauTh
BBIYHCIICHUSI C TIPUMEHEHHUEM
HNOHATUM  «MaccoBas  JOJs
BEIIIECTBAY.

VYerHbIl - omnpoc,
TeMaTHUYeCKH
MMMChMEHHBIN
ompoc,
MpaKTH4YeCKast
pabora,
CamooneHka ¢
HCIOJIb30BaHUCM
«OIIEHOYHOT'O
JIACTA.

https://educont.ru/-
KaTajaor
00pa3oBaTeNIHLHOTO
KOHTCHTA.

2.5.

OCHOBHBIE
HEOPraHu4ecKux
coeIMHEeH N

KJIACCbhI

14

®deBpaib-
MapT

Knaccuguuuposats
u3y4yaeMble  BEIIeCTBa IO
COCTaBy 5 CBOICTBaM;
CocTaBisiTh (hopMyIbr
OKCHOB, KHCJIOT, OCHOBAHHI,
cojlel W Ha3plBaTh HUX MO
MEXIYHApOIHON
HOMEHKJIAType.

VYerHbI - ompoc,
TeMaTHUYeCKUI
MACHEMEHHBIHN
ompoc,
MpaKkTUYecKas
pabora,
KOHTPOJIbHAS
pabota,Camoorie

https://educont.ru/-
KaTajor
00pa3oBaTeNIHLHOTO
KOHTEHTA.

1u(poOBOTO

UG poBOro



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

[IporHo3upoBaTe  CBOMCTBA | HKa c
BEIIIECTB Ha OCHOBE MX OOIIMX | HCTIOJIb30BaHUEM
X1M.CBOWCTB W3YYEHHBIX | «OIIEHOYHOIO
KJIACCOB. [IpousBoauTs | TUCTAY.
BBIYMCIICHHUSI TI0 YPaBHEHUSM

XUMUYECKHUX PEAKIIUN.

Hroro no pazneny 33

Paznen 3. llepuoanyeckmii 3aKO0H " epunoanyeckas cHCcTeMA XHMHYEeCKHX 3JIEMEHTOB J. U. MenpeieeBa.

Crpoenne atoMoB. XuMnueckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHbIE PeaAKIMHU

3.1. | llepnoauyeckuii 3akoH u| 6 1 - Amnpenb PackpeITh cMbIci | YeTHBIM  ompoc, | https://educont.ru/-
Ilepuonnueckasi cucrema HNEPUOANYECKOTO 3aKOHA. | KOHTPOJIbHAs Karajor  uudpoBoro
XMMHUYECKHX 3JIEMEHTOB [lonumaTts  cymiecTBoBaHue | pabora, 00pa30BaTeIbHOTO
. . Menneneesa. MEePUOINYECKON 3aBUCUMOCTH | CaMOOIIEHKa  C | KOHTEHTA.
Crtpoenue atoma CBOICTB XUMHUYECKHX | UCIIOJIb30BAHUEM

3JIEMEHTOB M UX COEANHEHUH | «OLIEHOYHOIO
0 MIOJIOKEHUS B | JIUCTa».
MEePUOJINYECKON CUCTEME H

CTPOEHUU aToMa.
[IporHozupoBaTe  xapakrtep

U3MEHEHUH CBOWCTB

3JIEMEHTOB M MX COEIMHEHUI

[0 TrpynmaMm U Iepuojam
[lepuoguueckoit CUCTEMEI

JI.11. Menpeneena.

3.2. | Xumuyeckast cBSI3b. | 7 - Mait PackpbITh CMBICI M3ydaeMbIX | YCTHBIA ompoc, | https://educont.ru/-
OxkucJInTeJIbHO- HOHATH; TEMAaTHYECKUI Karajor  uudpoBoro
BOCCTAHOBUTEJIbHBIC OnpenensaTs BUJ XMMUYECKOHN | TMCbMEHHBIN 00pa30BaTEIbHOTO
peakuuu CBSI3U B COC/IMHECHUH; OmnpoC,  3a4eT, | KOHTEHTA.

Onpenensith crernenb | CaMOOIleHKa €
OKHCJICHUS XUMHUYECKOIO | UCIOJIb30BAHUEM
3NIieMeHTa 10 (OpPMYJIE €ro | «OIEHOYHOTO



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

COEIMHCHU;
OnpenensiTe  3IEMEHT -
OKHACJIUTEb W DJJIEMEHT -

BOCCTAHOBHUTEIIb;
OOBSCHATD CYIIHOCTh
IPOIIECCOB ~ OKUCIECHUS U
BOCCTaHOBJICHHS,

CocraBnsThb AIIEKTPOHHBII
OanaHc C  ydeToMuucia
OTJaHHBIX UIPUHATHIX
AJIEKTPOHOB;

CocraBnsTh yYpaBHEHUS
OKHCITUTEIIHHO-

BOCCTAHOBUTEILHOW PEaKIINH;

JIUCTam.

Hroro no pazgeny: 13
PesepBHoe Bpems 0
OBIIEE KOJIMYECTBO | 68

YACOB I10 ITPOTPAMME




ITOYPOYHOE IVTAHUPOBAHUE

No Tema ypoka Konun4yecTBo yacos Hara Buabl, popMbI KOHTPOJIS
n/n U3yYeHUs
BCero | KOHTPOJIbHbIE | IPAKTHYEeCKHUe
padoThbI padoTbI
1. | BBoansiit unctpykrax no Th u [IIIP.IIpeqmer 1 - - CeHTs0pb VYernbiit onpoc, OIeHOYHBIHN JTUCT
XUMHH. POJIb XMMHH B )KU3HU YETIOBEKA.
2. | XuMmus B cuctemMe HayK. MeTo/pl o3HaHUS B 1 - VYeTHBI onpoc
XUMHH
3. | 3HaKOMCTBO C IpaBuUIaMu 0€30MIaCHOCTH U 1 - 1 [IpakTuueckas pabora
npuéMamMu paboThl B XUMHUYECKON
naboparopuu. [Ipaktuueckas padorta Ne 1.
[IpaBuna paboThl B 1a0OPATOPUU U IPUEMBI
oOparieHus ¢ JlabopaTOpHBIM 000pyIOBaHUEM
4. | Tena u BemecTBa. Pusnyeckue cBOCTBA 1 - - YcTHbIN onpoc
BELIECTB. AIperaTHOE COCTOSIHUE BEIIECTB
5. | Hucteie BemecTBa 1 cMecu. CriocoObl 1 - - VYeTHBI onpoc
paszaenenus cMecen
6. |IIpaktuueckas pabora: Ne 2. Pa3znenenue 1 - 1 [TpakTuueckas padbora
cMeceil (Ha nIpUMepe OYHUCTKH I0BApEHHOU
COJIN)
7. | Atombl u Mmousekynbl. [lpoctbie M ClOXKHBIE 1 - - YCTHBINM ONPOC, OLEHOYHBIN JIUCT
BeLIeCTBa
8. | Xumuueckre »5DIeMEHTHl. 3HAKU (CHUMBOJIBI) 1 - - CeHTs0pb TemaTnueckas MUChMEHHAs
XUMHUYECKHX 3JIEMEHTOB paborta
9. | ATOMHO-MOJIEKYJIIpHOE y4EeHUE. 3aKkoH 1 - - OxkT1a0pn YcTHBIN OITpoc

IIOCTOSAHCTBA COCTaBa BE€UICCTB




10. | Xumunueckas ¢popmyina. BareHTHOCTh aTOMOB VYeTHBI orpoc
XUMUYECKHUX AJIEMEHTOB
11. | CocraBnenne  XuUMHUYECKUX  (opmyn 1o VYeTHBI onpoc
BaJICHTHOCTU.  HaxoxkneHue  BaJEHTHOCTH
XUMHUYECKHX 3JIEMEHTOB 10 opmyrie
12. | OTHOCUTENBHAS aTOMHast macca. YcerHblii orpoc
OTtHOcuTeNbHAS. MOJIEKYJISIPHASI Macca
13. | Pemenue 3a1a4 Ha BBIYKCIICHHE [IpakTuka peuieHus 3aaa4
OTHOCHUTEJIbHOMN MOJIEKYJIIPHOM MacCChI
BEIIECTB
14. | MaccoBas 10511 XUMUYECKOI'O 2JIEMEHTA B [IpaxkTHKa pemeHus 3aaa4
COEIMHEHUU
15. | Pemienne 3amad Ha BBIYMCICHHE MAacCOBOM [IpakTuka peueHus 3agad
O  XMMHUYECKOTo »dJeMeHTa 1o dopmyre
COEJIMHEHUS
16. | ®usnyeckue U XMMHUYECKHE  SIBJICHUS. OKTs10pb VY CTHBIN OITPOC, OLICHOYHBIN JIUCT
XuMuueckas peakuus
17. | [Ipu3Haku U yCIOBUS MPOTEKAHUS XUMUYECKUX VY CTHBIN OMTPOC, OLICHOYHBIN JIUCT
peaxkuuii
18. | 3akoH coxpaHeHusi Macchl BemecTB. M.B. VYeTHBI o1poc
JIOMOHOCOB — yU€HBIN-3HIUKIIONEAUCT
19. | Xumuyeckue ypaBHEHHUS VY CTHBIN OITPOC, OLICHOYHBIN JIUCT
20. | Tunpl XUMHUYECKHX peakuui (COeqUHEHUs, TemaTuueckuit NUCbMEHHBIN
paslioKeHUs, 3aMeIleHUs, 0OOMEeHa) ompoc
21. | Ypok 00001IeHrs U CUCTeMaTH3allui 3HaHUIA YcrHbii ormpoc, MpaKTHUKa

pelIeHns 3aJad U COCTaBICHUE
XUM.YpPaBHEHUIN




22. | KonTponsHas padota Nel. Hos6pn Kontponbhas padota
23. | Bo3nyx — cmecsk ra3os. CocTaB Bo3ayxa Jexabpb OneHOYHBIH JTHCT
24. | TemoBori 3(P¢heKT XUMHUYECKON peakiuu, YcrHbIii onpoc
MOHATHE O TEPMOXMMHUYECKOM YPaBHEHUH,
9K30- U SHIAOTEPMHUUECKHUX PEAKIUIX
25. | Cnocobbl MONTyYEHUS KHCIIOpoia B TemaTuueckuii MUCHMEHHBIN
nabopaTtopuu u IIPOMBILUIEHHOCTH. orpoc
[IpumeHnenue kuciopoa
26. |Ilpaktuueckas pabGora Ne 3. TlomyueHwe u [TpakTuueckas pabora
coOupaHHe KHCIOpO/ia, U3yUYEHUE er0 CBOMCTB
27. | KpyroBopoT Kuciopoja B IpUpoe. YCTHBINM ONPOC, OLIEHOYHBIN JIUCT
28. | Kucmopon — XMMUYECKUH AJIEMEHT U MPOCTOE VYcTHbIN onpoc
BemiectBo. [lonsTre 00 okcugax.
29. | Bonopoa — XMMHWYECKHI 3JIEMEHT U MPOCTOE TemaTuueckuit MMUCbMEHHBIN
BEIIIECTBO. orpoc (KUCIOpOoN)
30. | Ilpaktuueckas padora Ne 4. Ilomydenue u Hexabpb [TpakTrueckas padbota
cobupaHue BOJ0PO/Ia, U3yUeHUE €ro CBOMCTB
31. | [lonatue o KMCIOTAaX U COMSAX SIuBapp Temarnueckuit IIMCbMEHHBIN
orpoc (BOAOPON)
32. | KomnuectBo BemectBa. Monb. MosipHas IIpakTuka pemeHus 3aaa4
Mmacca.
33. | 3akoH ABoraapo. MomsipHbIi 00BEM Ta30B. [IpaxkTHKa pemeHus 3aaa4
34. | Pemmrenue 3agady Ha B3aMMOCBSI3b KOJHMYECTBA [IpakTuka peuieHus 3agaqy
BEIIECTBA, 00bEMAa U Macchl ra3oB. PacuéTel Mo
XUMHUYECKUM YPaBHEHUSIM.
35. | Pacu€tel 1O  XMMHYECKUM  YpaBHEHMUSM. IIpakTuka pemenus 3anad




[Ipumenenne 3akoHa ABoraapo.

36. | ®u3nyecKkue M XUMHUYECKHE CBOMCTBA BOJBI. SIuBapp VYerablit onpoc, OLeHOYHBIN JIMCT
AHanu3 ¥ CUHTE3 — METO/Ibl U3YYEHHsI COCTaBa
BOJIBI.
37. | llouatue 06 OCHOBAHMSIX U UHIUKATOPAX. ®deBpaiib OILIEHOYHBI JIUCT
38. | PacTtBopbl. PacTBOpUMOCTH BEIIECTB B BOJE.
39. | KonuenTpanuss pacTtBopoB. MaccoBas 104 IIpakTuka peueHus 3aaa4d
BElleCTBA B  pacTBope. Bbluncnenus c
HCIIOJIb30BAHUEM IIOHATHS «MaccoBas IO
BEILIECTBA B paCTBOPER.
40. | [Ipaktuueckass pabora Ne 5. IlpurorosieHwme [MpakTrdaeckas pabora
PacTBOPOB C ONPEAEIEHHON KOHLIEHTPaUEH.
41. | KpyroBopoT BOABI B HIpHUpPOAE. 3arps3HeHUE Tematnueckuit MMACbMEHHBIN
npupogHbix  Boa. OxpaHa H OYHMCTKA orpoc (Boza)
MIPUPOIHBIX BOJ
42. | Knaccudukamms HEOPTraHWYECKUX Yerabiii onpoc, OeHOYHBIN JTUCT
coenuHeHunllonssTue o0 rpymnmax CXOIHBIX
AJIEMEHTOB (IIEJIOYHBIE U IIEJI0YHO3EMENbHBIE
METaJUIbl,  TaJlOT€Hbl,  WHEPTHBIE  Ta3bl).
DJIeMEHTHI, KOTOpble 00pa3yloT amQpOTepHbBIC
OKCHUJIbI U TUAPOKCHUIBI
43. | Knaccudukanuss HEOPraHMIECKUX COSAMHEHHI. Maprt Yerubiii onpoc, OEHOYHBIHN JIUCT
44. | Okcunpl: Kiaaccu(uKanus U CBOMCTBA. VYerablit onpoc, OLEeHOYHBIN JIMCT
45. | OcHoBanus, kiaccuukanus U  CBOMCTBA, TemaTnueckui MMACHEMEHHBIN
CHOCOOBI MOTYYEHUSI. 0Ipoc
46. | AmpoTepHble OKCHUIABI W THUAPOKCHABI, HX TemaTnueckuit MUCbMEHHBIN
CBOMCTBA U MOJIyYeHUE omnpoc




47. | Kucmorsr: COCTaB, KJIacCu(pUKaINs, TemaTnaeckuit MMMCHMEHHBIN
HOMEHKJIAaTypa, GU3NIeCKrue CBOMCTBA 0Impoc

48. | Kucnorsl: XMMHUYECKHE CBOWCTBA, CIIOCOOBI VYeTHBI onpoc
noyty4eHusi. Psiji akTHBHOCTH METAJIIIOB

49. | Conu: xnaccuuKaius 1 CBOMCTBA. Tematuueckuit MMMCbMEHHBIN

ompoc

50. | BeluncneHuss 1O ypaBHEHUSIM XUMHUYECKOH TemaTnueckuit MMACbMEHHBIN
peakiuu 0Ipoc

51. | 'enernueckass  CcBA3b  MEXIy  KJlaccaMu IIpakTuka pemenus 3anad
HEOPraHMYECKUX COCAUHEHUMN

52. |Ilpaktnueckass pabora Ne 6. Pemenwne [TpakTuueckas pabora
JKCHEPUMEHTAIBHBIX 3a1a4 o TeMe
«OCHOBHBIE KJIACCBI HEOPTraHMYECKUX
COEIMHEHUI

53. | Ypok 000011eH s ¥ CUCTeMATHU3aIMH 3HAHUN Arnipenb [IpakTuka peueHus 3agaqy

54. | KoutponbHas paborta Ne2. KonTponbhas pabota

55. | AHanu3 KOHTPOJBHOM PaboTHI

56. | Ctpoenne atomoB. CocTaB aTOMHBIX SAEP. OLeHOYHBI JTUCT
W3otonbl. OnekTpoHsl. DU3HMUECKUH CMBICI
MOPSIKOBOTO HOMEpA 3JIEMEHTA

57. | llepuogmueckuii 3akoH U llepuonnueckas YcTHBIN OITpoc
cuctemMa  XUMHYecKux  anemeHtoB  J[.U.
Menpaeneesa. Ilepuoasl, rpynmsl, MOArPYIIBL.
®OU3NYECKU CMBICT HOMEpPOB IMEpHoJia H
TPYIIIbI

58. | CtpoeHuEe »3JEKTPOHHBIX 000J0YEK aTOMOB VYeTHbIi onpoc

IICPBLIX 20 XUMHNYCCKHUX 3JICMCHTOB




nepuoanueckoit cucremsl [. 1. Menneneesa

59. | XapakTepucTUKa XMMHMUYECKOIO 3JIEMEHTa II0 1 YeTHBIH ompoc,
€ro TMOJIOXKEHHUIO B MEPHOJUYECKON cHucTeMe
. . MeHnneneesa
60. | 3HaueHne  TEPHOAUYECKOTO  3aKOHa | 1 YcTHbIii onpoc,
NEPUOANYECKON CUCTEMBI XUMHUYECKUX
AJIEMEHTOB [UJIsl Pa3BUTHUSl HAyKH U TMPAKTUKH.
J. 1. MenneneeB — y4é€HbIM, Neaaror u
rpaKaaHUH
61. | Kontponbhas pabora Ne3 1 Mait KonTponbHas pabota
62. | DNEeKTPOOTPULIATENBHOCTh ATOMOB XUMUYECKUX 1 VYceTHBI ompoc,
3JIEMEHTOB.
63. | XuMuueckasd CBSI3b. HOHHAs, KOBaJICHTHAas 1 YcTHblii onpoc,
MOJIIpHAs ¥ KOBAJIGHTHAs HETIOJsIpHAst
64. | CreneHp OKUCIICHUS 1 IIpakTuka pemenus 3anad
65. | OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE  PEAKIUU 1 VYeTHBI ompoc,
(OBP). [Ipoueccrl OKHCJICHUS u
BOCCTaHOBJICHHUSI. Oxucnutenu u
BOCCTaHOBUTENH
66. | CocTaBieHre  ypaBHEHHH  OKHUCIUTEJbHO- 1 [IpaxTHka pemeHus 3aaa4
BOCCTAHOBUTEJBHBIX  PEaKUUA U CXEM
3JIEKTPOHHOTO OanaHca
67. | Ypok 000011IeH s U CUCTEeMAaTU3alNK 3HAHUN 1 VYerHblit onpoc
68. | Ypox  pa3BUBAIOIIETO KOHTPOJIS  3HAHUHU. 1 VYeTHbIi onpoc
XUMHUS B IeliCTBUU
OBIIEE KOJIMYECTBO YACOB [Ho| 68

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIbBHOI'O ITPOONECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA

1. Xumus. 8 knacc/I"'abpuensa O.C., Octpoymos WN.I'., Cnaakor C.A., AkunoHepHoe o6mectBo «M3natenbetBo «IIpocBemenue;

METOANYECKHUE MATEPHAJIBI IJI51 YUUTEJIS

https://rosuchebnik.ru/ - "TIpocBemenue" Koprnoparus Poccuiickuii yueOHUK

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

http://www.edu.ru — DenepanpHbie 00pa3oBaTENBLHBIC PECYPCHI IS O0IIET0 00pa3oBaHus/

2. https://educont.ru/ - Katanor mudgpoBoro o6pa3oBaTeIbHOI0 KOHTCHTA.

3. http://school-collection.edu.ru/ - Eaunas xomiexkus nudpoBeIX 00pa30BaTeIbHBIX PECYypPCOB.
Xumusi:

1. http://www.hemi.nsu.ru/ - OCHOBBI XUMHHU. DIIEKTPOHHBIN YUCOHHK.

2. http://hemi.wallst.ru/— OOGpa3zoBaTeNbHBIN CANUT JJIS MKOJLHUKOB 10 XUMHUHU

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

4. https://vos.olimpiada.ru/ - Bcepoccuiickasi oaummnuaia MKOILHUKOB.

5. https://chem8-vpr.sdamgia.ru/ - Perry BITP.

MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA

YUYEBHOE OBOPYJIOBAHME

1.IleyaTtHble TaOaMIIBI IO yU€OHBIM TEMAM Kypca.
2.Mojenu KpUCTaNIMYECKUX PEIETOK; IapOCTePKHEBbIE U 0OBEMHBIE MOJIEJIN MOJIEKYIL.
3. Koyuekuun HeOpraHM4eCKuX BEIIECTB.

OBOPYJIOBAHUE /11 TIPOBEJEHUA JIABOPATOPHBIX, IPAKTUYECKHUX PABOT, IEMOHCTPAITAM

1. KommiexT «Muxposadbopatopust st XMMUYECKOI0 3KCIIEPUMEHTa» ¢ HAOOPOM COOTBETCTBYIOIIUX PEAKTHBOB.
2. HaGop peaktuBoB 1 000pyaoBaHus Uit BeionHenuss OI'D no xumum.






