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IHHOACHUTEJBbHASA 3AIIMCKA

Pabouas mporpamma mo XuMuM A5 oOydaromuxcs 8 KJIacCOB COCTaBlieHa Ha OCHOBe TpeOoBaHMiA K pe3ysibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTenbHON MIPOrpaMMbl OCHOBHOTO 00ILero o0pa3oBaHus, NpeacTaBleHHbIX B DeaepalbHOM rocy1apcTBEHHOM 00pa3oBaTEbHOM CTaHAAPTE
OCHOBHOTO 001Iero o0pa3oBaHus, € Y4ETOM pacmlpeneiCHHBIX IO KiIaccaM NpPOBEpsSEMBIX TpeOOBaHUI K pe3yiabTaTaM OCBOSHHS OCHOBHOM
00pa3oBaTeNbHON MIPOrpaMMbl OCHOBHOT'O OOILEro oOpa3oBaHUS M 3JIEMEHTOB COAEP)KaHUs, MPEACTaBICHHBIX B YHUBEPCAIBHOM KOJU(PHUKATOPE IO
XMMUH, a Takke Ha ocHoBe [IpuMepHOil mporpaMmbl BOCHHTAaHUS OOYYArOIIMXCS IMPH TOJYYEHHH OCHOBHOTO OOLIEro OOpa3oBaHHUS U C yUETOM
Konnenuuu npenopaBanus y4eOHOro mpeaMera «XuMmus» B oOpa3oBaTeibHbIX opranusanusax Poccuiickoit denepanuy, peaau3yromux OCHOBHbIE
obmieoOpaszoBarenpHbIe Iporpammel (yTB. Pemennem Kommernn Munnpocsemenus Poccun, mporokon ot 03.12.2019 N I1K-48H).

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA «XUMMUS»

Bxiiag yuebHoro mpeamera «XuMmus» B JTOCTH)KEHUE LI€Jed OCHOBHOIO 0o0LIero oOpa3oBaHus OOYCIIOBJIEH BO MHOIOM 3Hau€HHEM XHMHYECKOM
HayKH B [TIO3HAHWU 3aKOHOB IPUPObI, B PA3BUTUU POU3BOJUTEIBHBIX CHJI OOLIECTBA U CO3aHUU HOBOW 0a3bl MaTepUaibHON KYJIbTYPBHI.

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK PaclpoCTpaHuiia CBOE BIMSHUE Ha BCE 00JACTU YEJIOBEUECKOI'0 CYIIECTBOBAaHMUS, 3ajajla HOBOE
BUJICHUE MMpa, CTaja HEOTHEMJIEMbIM KOMIIOHEHTOM MHUPOBOW KYyJIbTYpbl, HEOOXOAUMBIM YCIOBHEM JKHU3HU OOILECTBA: 3HAHUE XUMHU CIYXKHUT
OCHOBOH 11 POPMHUPOBAHUS MUPOBO33PEHUS YEIIOBEKA, €T0 MPEICTABICHUI 0 MaTepHATIbHOM E€IHHCTBE MUPA; BAKHYIO POJIb UTPAIOT (DOPMUpPYEMEBIE
XMUMHUEH MpPEeJCTaBICHHUsS O B3aMMONPEBPALICHUAX PHEPTUU U 00 SBOJIIOLMHU BEIIECTB B NMPHUPOJE; COBPEMEHHAs XUMHMs HalpaBlieHa Ha pelIeHue
rJI00aBHBIX MPOOJEM YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM, IHEPreTHUECKOM, MUIIEBOM M 3KOJOTHYECKOW O€30MacHOCTH, MpodiieM
3/IpaBOOXPAHEHMUS.

B ycnoBusix Bo3pacTaroliero 3HauyeHHMs XMMUU B JKM3HM OOIIECTBA CYIIECTBEHHO IOBBICHJIACh POJIb XUMHYECKOro oOpa3oBaHus. B muiaHe
conraJim3alny OHO ABJIIECTCA OJHUM U3 yCJ'IOBI/II\/JI q)OpMI/II)OBaHI/IH HHTCJIICKTA JIMYHOCTH XU TAPMOHHUYIHOT'O eé Pa3BUTHA.

CoBpeMEHHOMY Y€JIOBEKY XMMHUECKHE 3HAHNUS HEOOXOIUMBI JUIsl MPUOOpPETEHHsI O0IIEKYIbTYPHOIO YPOBHS, TIO3BOJISIONIET0 YBEPEHHO TPYIUTHCS B
COLIMYME U OTBETCTBEHHO Y4acTBOBAaTh B MHOTOOOPA3HOM >KM3HU OOLIECTBa, A1 OCO3HAHUS BaKHOCTH Pa3yMHOI'O OTHOILIEHUS K CBOEMY 3/I0pPOBBIO U
3JI0POBBIO JIPYTHX, K OKPYKAIOIIEH NPUPOJHOW Cpene, s rPaMOTHOrO MOBEICHHS MPU HCHOJb30BAHUM PA3JIMYHBIX MAaTEPUAIOB U XHUMUYECKUX
BELIECTB B IOBCEHEBHOM KU3HU.

XuMmuyeckoe o0pa3oBaHHE B OCHOBHOM IIKOJIE SBJISETCS 0a30BBIM IO OTHOILIEHHIO K cHcTeMe 00Iero xumudeckoro oOpazoBanus. [loaromy Ha
COOTBETCTBYIOLIIEM €My YPOBHE OHO peaju3yeT MpHUCyIIUe OO0IEeMy XMMHUYECKOMY OOpa30BaHUIO KIIOYEBHIE ILIEHHOCTH, KOTOpBIE OTPaXKaroT
roCcy1apCTBCHHBIC, O6I].[CCTBCHHI)IG N WHAVBUAYAJIBHBIC HOTp€6HOCTI/I. OTHM OonpeaAcIACTCa CYIHOCTDh 06HI€I>1 CTpaTerun O6y‘-I€HI/I$[, BOCIIUTAaHUA U
pa3BUTHs 00yYarOIUXCs CPEJCTBAMU YUEOHOTO MpeaMeTa « XUMUSD.

N3yuenne mpeamera: 1) crocoOCTBYeT peaiu3aliid BO3MOXKHOCTEH Ui caMOpa3BUTHsS M (DOPMHPOBaHHS KyJIbTYPhl JHYHOCTH, €€ OOmeld u
(YHKIIMOHATBHOM TI'PaMOTHOCTH; 2) BHOCUT BKJIaA B (OPMHPOBAHHME MBIIUICHUS W TBOPYECKHX CHOCOOHOCTEH IOJPOCTKOB, HABBIKOB HX
CaMOCTOSITETbHOHN yqe6H0ﬁ ACATCIIBHOCTH, SKCIICPUMCHTAJIBHBIX U HUCCICI0BATCIIBCKUX YMCHI/Ifl, HGO6XOJII/IMBIX KaK B HOBCG}IH@BHOﬁ KU3HU, TaK U B
npo¢eCcCHOHATBHON AEATENIbHOCTH; 3) 3HAKOMUT CO CHEeNM(PUKON HaydHOTO MBILIUIEHUS, 3aKJIJbIBAET OCHOBBI LIEJIOCTHOTO B3IVIA[a HA €IMHCTBO
HPUPOJBI U YEJIOBEeKa, SIBISIETCS OTBETCTBEHHBIM 3TarioM B ()OPMHUPOBAaHHU €CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH IOJIPOCTKOB; 4) CIocOOCTBYeT
(bOpMI/IpOBaHI/IIO OCHHOCTHOI'0O OTHOIICHHA K CCTCCTBCHHO-HAYYHBLIM 3HAHUAM, K HNPUPOAC, K YCIOBCKY, BHOCHUT CBOM BKJIaJd B 3KOJOTHYCCKOC
0o0pa3zoBaHKE MKOJILHUKOB.



Ha3Bannble HampaBieHHs B OOYy4YEHHHM XHUMHH OO0ECIIEUMBAIOTCS CIEUU(BUKON COJepKaHUS TpeaAMeTa, KOTOPBIM SBISETCSA IeJaroru4ecku
alanTHPOBAHHBIM OTPAXKCHHEM 0a30BOI HayKH XUMHH Ha ONPEACIEHHOM dTare e€ pa3BUTHSL.

Kypc xuMun 0CHOBHOH IIKOJIBI OPUEHTUPOBAH HA OCBOEGHUE 00YYAIONMMUCS OCHOB HEOPTaHUYECKON XUMHUH M HEKOTOPHIX MOHATUN U CBEIEHUH 00
OTJENbHBIX O0BEKTAaX OPraHMYECKON XUMHUHU.

CtpykTypa conxepkaHus mpeamera cOopMHpOBaHAa Ha OCHOBE CHCTEMHOTO IMOAXoJa K ero m3yudeHuro. CopaepikaHUe CKIIAIbIBACTCS M3 CHUCTEMBI
IOHATUI O XMMHYECKOM 3JIEMEHTE M BELIECTBE M CHCTEMbl NOHATHI O XMMHYeckoil peakiuu. O0e 3TH CUCTEMbI CTPYKTYpHO OpPraHM30BAHBI I10
IIPUHLMUITY ITOCJIEIOBATEIbHOIO Pa3BUTHUS 3HAHUN HAa OCHOBE TEOPETHYECKHUX IIPEICTABICHHUNM PAa3HOIO YPOBHs: aTOMHO-MOJIEKYJIIPHOTO Y4EHMS Kak
OCHOBBI BCEro ecTecTBO3HaHus, ypoBHs llepmonnyeckoro 3akona JI. 1. MeHaeneeBa Kkak OCHOBHOTO 3aKOHAa XMMHUH, YYEHHS O CTPOCHUHU aToMa U
XUMUYECKON CBSI3M, MPEACTABICHUM 00 AJIEKTPOIUTHUYECKON TUCCOIMAIIMU BEIIECTB B PacTBOpax. [eopeTHUecKue 3HAHUs PacCMAaTPUBAIOTCSA Ha
OCHOBE SMITMPUUYECKHU IMOJYYEHHBIX M OCMBICICHHBIX (PAKTOB, Pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJIHOTO YPOBHS K JIPYrOMY, BBINOJHSS (DyHKIUH
OOBSICHEHUS U TIPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS M BOZMOKHOCTEH MPAKTHYECKOTO MTPUMEHEHHS 1 TTOJTyYeHHS H3Y4aeMbIX BEUIECTB.

Takass opranuzanusi coJepXaHus Kypca CIIOCOOCTBYET MPEACTABICHUI0 XMMHUYECKOM COCTABIAIOLIEH HAy4YHOM KapTUHBI MHUpa B JIOTHKE e
CHCTEMHOH MpHpoibl. TeM cambiM 00ecrieunBaeTcs BO3SMOKHOCTD ()OPMHUPOBAHUS Y 00YHYAIONIMXCS IEHHOCTHOTO OTHOILIEHHS K HAYYHOMY 3HAHUIO U
METOJIaM IM03HAHUA B HayKe. BaXXHO TakkKe 3aMETUTb, YTO OCBOCHHUE COJEPKAHUSA Kypca IPOUCXOIUT C IPUBJICYCHUEM 3HAHUN U3 paHEEe U3YUYEHHBIX
KypcoB: «Okpyxkarouiuii mup», «buonorus. 5—7 knacces» u «dusuka. 7 Kjiacc.

HEJIM UBYYEHUSA YYEBHOI'O IIPEJIMETA «XUMMS»

K HanpaBieHuio NepBOCTENIEHHOM 3HAUYMMOCTH NpHU peaau3aluu o0pa3oBaTeNbHbIX (YHKUIUN mpeamera «XHUMHS» TPAJAULHMOHHO OTHOCST
¢dbopMHpoBaHKE 3HAHUI OCHOB XMMHUYECKON HAyKH Kak 00JacTH COBPEMEHHOT'O €CTECTBO3HAHMSI, MPAKTUUYECKOH IeATEIIbHOCTH YeIOBEKa U KaK OJTHOTO
13 KOMIIOHEHTOB MUPOBOM KyJbTyphl. 3aJ1aua IpeaMeTa COCTOUT B (POPMUPOBAHUM CUCTEMBl XUMUYECKUX 3HAHUI — Ba)KHEHIIMX (aKTOB, NOHATHUH,
3aKOHOB M TEOPETUYECKHMX IMOJO0XKEHUH, OCTYNHBIX OOOOIIEHHMH MHPOBO33PEHUECKOr0 XapakTepa, si3blka HAayKH, 3HAHUH O HAay4YHBIX METOAaxX
M3YYEHHUsI BEILIECTB U XUMUYECKUX peakLni, a TakkKe B JOPMUPOBAHUU U Pa3BUTHH YMEHUHN U CIIOCOOOB I€ATEIbHOCTH, CBA3AHHBIX C IUIAHUPOBAHUEM,
HaOJI0ICHUEM U IIPOBEIEHUEM XUMUYECKOT0 SKCIIEPUMEHTa, COOJII0/IEHHEM IIPaBUIl O€30MacHOr0 OOpaIlleHus C BEIECTBAMU B IIOBCEIHEBHOM JKHU3HU.

Hapsiny ¢ aTuM nenu msydyeHus nmpeamera B INPOrpaMMe YTOYHEHBI MU CKOPPEKTHPOBAHBI C YYETOM HOBBIX IPHOPUTETOB B CHUCTEME OCHOBHOIO
obmero obpasoBanusi. CerosHa B 00pa3oBaHMM 0CO00 3HAYMMOM MPU3HAETCS HAMPABIEHHOCTh OOYUYEHMS Ha Pa3BUTHE M CaMOPA3BUTHE JIMYHOCTH,
dbopMupoBaHue e€ MHTEIUIeKTa U oOmell KynbTypel. O0yueHHe YMEHHUIO YUYUThCA M MPOAOJIKATh CBOE 00pa30BaHUE CAMOCTOSTEILHO CTAaHOBUTCS
OJTHOM M3 BaKHEHIINX (PYHKUIUH y4eOHBIX IPEIMETOB.

B cBs31 ¢ 3TUM IIpH M3YYEeHUU ITpeIMeTa B OCHOBHOM IIKOJIE TOMHHUPYIOIIee 3HaUeHHEe TPUOOPETH TaKue LeH, Kak:

(GbopMHpOBaHNE UHTEIIEKTYaJIbHO Pa3BUTOM JMYHOCTH, TOTOBOW K caMO0Opa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY TPUHATHIO PEIICHUH,
CIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSFOIUMCS YCIOBUSM JKU3HHU;

HaNpaBJICHHOCTh O0YYEHHUsI Ha CHCTEMAaTHYeCKOe NMPHOOIEHHE YUalluXcsi K CaMOCTOSITEIbHOM MMO3HABATENbHOM JesITeIbHOCTH, HAyYHBIM METO/IaM
MO3HaHUs, (GOPMHUPYIOIIUM MOTHBALIMIO U Pa3BUTHE CIOCOOHOCTEH K XUMUH;

o0ecriedeHre YCIIOBHM, CIIOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYAIOIIMMHUCS OIbITa pa3HOOOpa3HOW NEATeNbHOCTH, MO3HAHUS W CAMOIO3HAHUS,
KJIIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETCHIIUMI), UMEIOIIMX YHUBEPCAIBHOE 3HAaUEHUE JUIsl pa3IMUHbIX BUOB JAEATEIBHOCTH,;



(dbopmMupoBaHUE YMEHHUI OOBACHATH U OLIEHUBATD SIBJICHUS OKPY’KAIOLIETO MUPA HA OCHOBAaHUH 3HAHUH M OTBITA, OJYUYCHHBIX P HU3YYCHUHU
XHMMMUU,;

(dbopMupoBaHHe Y 00ydalOMUXCsl TYMaHUCTHYECKUX OTHOIICHHUN, MOHUMAHHS IIEHHOCTH XUMUYECKUX 3HAHUU NIl BRIPAOOTKHU IKOJIOTHYECKU
11e1ecO00Pa3HOT0 MOBECHHUS B OBITY U TPYJOBOM IEATEIHHOCTH B IEIISAX COXPAHCHHSI CBOETO 3/I0POBBS U OKPYIKAIOIIEH IPUPOTHON CPEJIBI;

pa3BHUTHE MOTHBAIMH K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIIO M CAMOBOCITUTAHUIO HA OCHOBE YCBOCHHSI OOIIIEUEIIOBEYECKIX [IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMIIS U HAIIPABICHHOCTH JAJIbHEHIIIEro 00y4eHusl.

COJAEP)KAHUE YYEBHOI'O ITIPEAMETA

IlepBonayajibHBIC XHMHYECKHE IOHATHSA

IIpenmer xumun. Pons xumuu B xku3HU dyenoBeka. Tena n Bemectsa. @usnyeckue CBOMCTBA BELIECTB. ArperaTHoe cocTossHuE BewecTs. [lonarue o
METOJIaX [T03HAaHUS B XUMUU. XUMHUsI B cucTeMe HayK. YucTele BenecTBa U cmecu. CriocoObl pa3ieeHus] CMECEH.

ATOMBI 1 MOJIEKYJIBI. XUMHUUYECKUE 3JIeMEHThl. CHMBOJIBI XMMHUYECKUX 3J1EMEHTOB. IIpocThie U cllokHbIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUYEHHUE.

Xumuueckas ¢popmyna. BaneHTHOCTP aTOMOB XMMHYECKUX 3JIEMEHTOB. 3aKOH IOCTOSHCTBAa cocTaBa BeulecTB. OTHOCHUTENbHAs aTOMHas Macca.
OTtHocuTenbHAsE MOJIEKYJIsIpHas Macca. MaccoBast 10J1l XUMUYECKOT0 3JIEMEHTA B COETUHEHUH.

Ou3nYecKue 1 XUMHUYECKHE sABJICHUA. XMMHMUYECKas peakuus M €€ IPHU3HAKU. 3aKOH COXPAHEHHs MAcChl BEIIECTB. XUMHUYECKUE YpPaBHEHUS.
Knaccugukarus XuMruuecKux peakuil (CoeAMHEHMs, pa3ioKeH!s, 3aMeIleH s, OOMEHa).

XUMHUYECKUH SKCIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM MOCYI0H, ¢ MpaBUiIaMH pabOThI B 1aOOpaToOpuu U MpuéMamu oOpalleHus ¢ 1abopaTOpHBIM
o0opyI0BaHHEM; M3yYCHHUE U ONMUCaHWuEe (PU3UYECKUX CBOMCTB 00pa3IlOB HEOPTAaHMYECKUX BEIIECTB; HaOMIoAeHUE ¢Gu3nueckux (IJIaBjIeHUE BOCKA,
TasHUE JIbJla, pACTUPAaHUE caxapa B CTyIKE, KMIIEHHE M KOHJEHCAIUs BOJbl) U XUMHUYECKUX (TOpeHHE CBEUH, NMPOKAJIMBAHME METHOW MPOBOJIOKH,
B3alMOJICIICTBHE Mela C KHUCIIOTOM) sIBJIEHWH, HAONIOJIEHWE M ONMCAaHWE TNPU3HAKOB NPOTEKAaHUS XHMMUYECKUX pEakIuil (pas3iiokeHue caxapa,
B3aUMOJICHCTBHE CEPHOM KUCIIOTHI C XJIOpUAOM Oapus, pasioxeHue ruapokcuaa meau(ll) mpu HarpeBaHUM, B3aMMOAEHCTBUE JKele3a C PacTBOPOM
comu Mmenu(Il)); u3ydenue crmocoOOB paszjeneHuss cMecell (C MOMOIBI MarHuTa, (UIBTPOBAHHE, BBHIIAPHBAHUE, TUCTHILIALUS, XpoMaTorpadus),
IIPOBE/ICHUE OYMCTKHU MOBapEeHHOMN coyy; HAOMI0/IEHUE U ONMCaHHWE Pe3yJIbTaTOB MPOBEIEHHs OMbITA, MIUTIOCTPUPYIOIIEr0 3aKOH COXPAaHEHUs MacChl,
CO3/1aHHE MO/JIeJIe MOJIEKYJI (IIapOCTEPIKHEBBIX ).

Baskueiinue npeacTaBuTeIM HEOPraHUYECKHUX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucimopog — aneMeHT M mpocrtoe BemlecTBo. HaxoskaeHue Kuciaopoia B HpUpoze, (pusnueckue u
XUMHUYecKHe cBoicTBa (peakuuu ropenus). Oxcuabl. [lpumenenne kucinopoa. CriocoObl MOMyYeHHs KUCIOPOa B 1a00paTOpuu U MPOMBIIIJIEHHOCTH.
Kpyrosopot kuciopoza B mpupozie. O30H — aIoTponHas MoIUPHUKAIM KUCIOPOAA.

TernoBoit ahhekT XuMUUeckoil peakiuu, TePMOXHMMHUYECKHE YpaBHEHMS, HK30- U SHAOTEPMHUYECKHE peakiuH. TOIUIMBO: yroib M METaH.
3arps3HeHne BO3/IyXa, yCUICHHE TApHUKOBOTO A deKTa, pa3pylIeHHe 030HOBOTO CIIOS.

Bomopon — smemeHT m mpocToe BemecTBo. HaxoxmeHue Bojgopoaa B MpuUpoje, PU3NUECKHE W XUMHUUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
noJrydeHus. KucioTsl u coin.

KonnyectBo BemectBa. Moib. Mosnsipaas macca. 3akoH ABoraipo. MoisipHbliit 00bEM ra3oB. PacuéTbl 1o XUMHUECKUM YPaBHEHUSIM.



®dusnueckue cBOMCTBA BOAbL. Boma xak pactBoputens. PacTBopsl. HachllieHHbIE M HEHACBILEHHBIE PAacCTBOPHI. PacTBOPUMOCTE BELIECTB B BOJE.
MaccoBas 105151 BEIIECTBA B pacTBOpE. XUMUYECKHE CBOMCTBA BOAbl. OCHOBaHM. PoJib pacTBOPOB B MPUPOJIE U B )KU3HU YesloBeKa. KpyroBopoT Bojbl
B IIpUpO/E. 3arpsi3HeHUE NPUPOIHBIX BoJ. OXpaHa U OUMCTKA IPUPOIHBIX BOL.

Knaccudukanus neopranndyeckux coenuHenuid. Okcuzapl. Knaccudukanus okcumos: coneoOpasyrone (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIE) U
HecoJieoOpazyromue. HoMmenknatypa OKCHAOB (MEXIyHapoIHas M TpuBHalbHas). PU3MYECKHE W XUMHUYECKHE CBOMCTBa OKcUIOB. [lomyuenue
OKCHUJIOB.

OcnoBanus. Knaccudukanus ocHOBaHMI: METOYN U HEpacTBOpUMbIe ocHOBaHMs. HoMeHkaTypa ocHOBaHUN (MEXIyHApOJIHAas U TPUBUAIbHAS).
Puznueckre 1 XMMUYECKHUE CBOMCTBA OCHOBaHU . [lonyuenne ocHOBaHU.

Kucnotsl. Knaccudukanus kucnor. Homenknatypa KUcCIoT (MeXAyHapOAHAS U TpUBHUaiIbHAas). OPU3NYecKue U XUMUYECKHE CBOMCTBA KUCIIOT. Psin
aktuBHOocTH MeTasuioB H. H. bekerosa. [lonyuenue kucnor.

Conu. Homenkunarypa coneit (MexayHapoaHas 1 TpuBuanbHas). Ousndeckue U XUMHUECKHUe cBoiicTBa coneil. [lonydenue comneit.

I'eneTnueckas CBsSI3b MEXK/y KJIIACCAMH HEOPIaHUYECKUX COCTUHEHUM.

XUMHUYECKUH IKCIIEPUMEHT: Ka4eCTBEHHOE OIpe/ielIeHHe COIeP KaHUs KHCIopoia B BO3AyXe; MOIy4YeHHe, COOMpaHue, paclio3HaBaHue U U3yUYeHUe
CBOMCTB KHCIIOPOJa; HAOJIOACHUE B3aMMOJICHCTBHSI BEIIECTB C KHUCJIOPOJOM U YCIOBHUS BO3HHMKHOBEHMSI M TpEKpaleHusi ropeHus (1moskapa);
O3HaKOMIJIEHHE ¢ 00pasllaMd OKCHJIOB M OMHMCAaHWE WX CBOMICTB; MONyueHUE, COOMpaHue, paclio3HaBaHWE U M3yYEHUE CBOMCTB BOAOpOAa (TOpEHHE);
B3auMoJeiictue Bojgopoaa ¢ okcuaoM meau(ll) (Bo3MOXKHO HCHOIB30BaHUE BHAECOMATEPUANIOB); HAOIIOJEHHE OOpPa3LOB BELIECTB KOJIUYECTBOM
1 Momb; HccneoBaHuEe OCOOCHHOCTEH pacTBOPEHUS BEILIECTB C Pa3IMYHON pacTBOPUMOCTBIO; IPUTOTOBICHUE PACTBOPOB C OMpeAeIEHHON MaccoBOM
JoJIed pacTBOPEHHOTO BEIISCTBA; B3aUMOJCHCTBHE BOJBI ¢ MeTalaMU (HaTpHeM M KajbllieM) (BO3MOXHO HCIOJB30BaHUE BUIEOMATEPHUATIOB);
OTpesieNieHue PACTBOPOB KUCIOT M IIENOYEH C MOMOIIBbI0 MHIUKATOPOB; UCCIEAOBaHHE O0pa3l0OB HEOPraHUYECKHX BEIIECTB Pa3IMYHBIX KIIACCOB;
Ha0JIt0/IeHne U3MEHEHUs! OKPAaCKU MHIMKATOPOB B pacTBOpax KHUCIIOT M IIeNoYel; n3ydeHue BzaumojienctBus okcuaa meau(Il) ¢ pacrsopom ceproi
KHUCJIOTBI, KUCJIOT C METaJUIaMH, PeaKIMi HeUTpanu3aluu; MoJyuYeHne HEpaCTBOPUMBIX OCHOBaHUM, BEITECHEHUE OJIHOTO METaJlIa APYTMM U3 pacTBopa
COJIN; PEIICHNE IKCIIEPUMEHTAIBHBIX 3aa4 110 TeMe «Ba)kHeHue KiIacChl HEOPraHMYECKUX COSIUHEHUI.

Iepuoanuecknii 3akoH u Ilepnoanyeckas cucreMa xumudeckux 3j1emMeHToB /I. U. MenaeneeBa. CtpoeHne aToM0oB. XMMHU4YeCKas CBA3b.
OKHCIMTEIBbHO-BOCCTAHOBUTEIbHBIC PEaKIMHU

[TepBbie MOMBITKH KJIACCU(DUKAIINNA XUMHUECKUX dNIeMeHTOB. [[oHSATHE O rpynmax CXOTHBIX JIEMEHTOB (IIEIOYHBIE U MIET0YHO3EMENbHbBIE METaILIbI,
raJIoTeHbl, UHEPTHHIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3yoT aM(pOTEpHBIC OKCHJIBI M THAPOKCHIBI.

[Tepuoanueckuii 3akoH. [leprogndeckas cucrema xumudeckux snemeHToB [[. Y. MengeneeBa. KopoTkoneproaHas U IIHHHONEPHOAHAS (OPMBI
[Tepnonnueckoir cucreMbl xuMuueckux anemeHToB [[. M. Menneneesa. Ilepuoasl n rpynmnbl. @U3NYECKUi CMBICT MOPSAIKOBOIO HOMEpa, HOMEPOB
MEPUO/IAa U TPYIIIIBI JIEMEHTA.

Crtpoenue atomoB. CoctaB aTOMHBIX siiep. M3oTomnsl. DnekTponbl. CTpoeHUE IIEKTPOHHBIX 000I0YEK aTOMOB MEPBHIX 20 XUMUUYECKHUX DJIEMEHTOB
[Tepuonnueckont cucremsl . M. Menneneea. XapakTepuCTHKa XMMHUYECKOTO 3JIEMEHTA IO €ro mosiokeHuto B llepmommueckoit cucreme J[. U.
Menneneesna.

3aKOHOMEPHOCTH M3MEHEHHs paJlyca aTOMOB XMMHUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TpyINmaM U MEepHoJaM.
3nauenue Ilepronnueckoro 3akoHa u Ileproanyeckoil CUCTEMbl XMMHUYECKUX 3JIEMEHTOB JUIsl pa3BUTHSL Hayku W npakTtuku. J[. . MenneneeB —
YYEHBINA U IPa’KIaHUH.



Xumuueckas cBs3b. KoBajeHTHas (MosisipHasi U HEMOJISIPHAs) CBSA3b. OJEKTPOOTPHULATEIBHOCTh XUMUYECKUX 3J1€MEHTOB. MOHHas CB3b.

Crenenn okuciaeHust. OKUCIUTEIHLHO-BOCCTAHOBUTEILHBIE pCaKknuu. Hpoueccm OKHCIIEHHUA U BOCCTaHOBIECHUS. OKUCIUTEIN U BOCCTAHOBUTEIIN.

XUMHUYECKUH IKCTIEPUMEHT: U3y4YeHHE 00pa3IloB BEIISCTB METALUIOB M HEMETAJUIOB; B3aUMOACHCTBHE THAPOKCUIA [IMHKA C PACTBOPAMHU KHCIOT U
miesiouel; MpOBEJCHHE OMNBITOB, WJUIIOCTPUPYIOUIUMX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAKIUi (FOpeHHe, peakiUuu pas3lioKeHus,
COCMHCHHS).

MexnpeaMeTHbie CBSA3H

Peanuzanust MeXnpeIMeTHBIX CBA3€Hl MPU U3yYEeHUH XUMUH B 8 KJacce OCYIIECTBIISETCS Yepe3 UCIOIb30BaHUE Kak OOLIMX €CTeCTBEHHO-HAy4HbIX
MOHATHM, TaK U TIOHATUH, SIBJISIFOIIMXCS CUCTEMHBIMU JJIs1 OTJEJIBbHBIX TPEIMETOB €CTECTBEHHO-HAyYHOT'O LIUKJIA.

OO1111e ecTeCTBEHHO-HAYYHbIE TIOHATHS: HAyUHBIH (DaKT, TUIIOTE3a, TEOPUS, 3aKOH, aHAIHN3, CHHTE3, KJIacCU(UKALIU, IEPHUOJUIHOCTD, HA0II0IeHHE,
SKCIIEPUMEHT, MOJICTUPOBAHUE, U3MEPEHUE, MO/IEIb, SBIICHUE.

@dwuszuka: MaTepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIU, W30TOIbI, PaIMOAKTUBHOCTb, MOJIEKYJIa, SJIEKTPUUYECKUI 3aps]], BELIECTBO,
TeJ0, 00bEM, arperaTHoe COCTOSIHUE BEIIECTBA, T'a3, GU3NYECKUE BEIIUYUHBI, €IMHUIIBI U3MEPEHUs, KOCMOC, IIJIaHeThl, 3BE3 b1, CONHIIE.

buonorus: porocunres, apixanue, buocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITBI, TOPHBIE MTOPO/IbI, TTOJIE3HBIE HCKOTIAEMbI€, TOTUIMBO, BOJHBIE PECYPCHI.

IINIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATbBI

N3ydenne xuMuu B 8 Kjlacce HalpaBlIEHO Ha JOCTH)KEHHE O0YYaroIMMUCS JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX PE3yJIbTaTOB OCBOCHUS
y4eOHOro npeaMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JInanocTHBIC PE3YIbTATBI OCBOCHHA IIPpOTrpaMMbl OCHOBHOT'O O6HI€F0 06p330BaHI/15[ JOCTUT'aOTCA B XO/JI€ O6y‘ICHI/I$I XUMHHU B €IUHCTBEC yqe6H0171 n
BOCIIUTATENbHON AesaTenbHOCTH OpraHu3aldd B COOTBETCTBUM C TPAAUIIMOHHBIMU POCCHUICKHMH COLUMOKYJIBTYPHBIMH U JTYXOBHO-HPABCTBEHHBIMHU
LHCHHOCTAMMU, IIPUHATBIMU B O6HIGCTB€ npaBujiaMM M HOpPMaMHM IIOBCACHUA U CHOCO6CTBYIOT nmponeccaMm CaMoOIlO3HaHHA, CaMOpa3BUTUA U
COLIMAJIN3ALUHU 00yYaIOIIUXCS.

JInuHOCTHBIE pe3yIbTaThl OTPAXKAIOT CPOPMUPOBAHHOCTD, B TOM YHCJIE B YACTHU:

IIarprnoTHYecKOro BOCMTAHUS

1) IEHHOCTHOT'O OTHOIIIEHHS K OTE€YECTBEHHOMY KYJIBbTYPHOMY, UCTOPHUECKOMY U HAYYHOMY HACJICIUIO, TOHUMAHHUs 3HAYCHUSI XUMHUECKOW HAYKH B
KU3HU COBPEMEHHOro O0O0IlecTBa, CIOCOOHOCTH BIAAETh JOCTOBEPHONW HHGOpMalMell O MepeloBBIX IOCTHKEHUSX M OTKPBITUAX MHPOBOM U
OTEUYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUSAX 00 YCTpOICTBE MUpa 1 00IIIeCTBa;

I'paikaaHckoro BocnuTaHus

2) TpPEICTaBICHHS O COIMAIBHBIX HOPMax M IMpPaBHIaX MEKIMYHOCTHBIX OTHOIICHUH B KOJUICKTHBE, KOMMYHUKATHBHONH KOMIIETEHTHOCTU B
OOIIIECTBEHHO TMOJIE3HOH, y4eOHO-MCCIIeIOBATEILCKOW, TBOPUYECKONM W JPYTUX BHJAX IEATEILHOCTH; TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOM
ACATCIIbHOCTU IIPU BBIITOJIHCHHUN y‘-I€6HI>IX, MO3HABATCJIbHBIX 3aaa4, BBIIIOJIHCHUN XUMHWYCCKUX DKCIICPUMCHTOB, CO3/JaHUU y‘-Ie6HbIX IMPOCKTOB,



CTpCMJ’IeHI/ISI K B3aUMOIIOHUMAaHHUIO U B3aUNMOIIOMOIIIA B Hpouecce 3TOfI YHGGHOﬁ ACATCIBbHOCTH, TOTOBHOCTHU OLICHUBATH CBOé IIOBCACHHUC N HOCTyHKH
CBOHUX TOBapI/IH_[eﬁ C IIo3unnun HpaBCTBeHHBIX 158 HpaBOBBIX HOpM C y‘-IéTOM OCO3HaHUuA HOCHGI[CTBI/If/’I HOCTYHKOB;

IleHHOCTH HAYYHOTr0 MO3HAHUSA

3) MHPOBO33PEHUYECKUX MPEACTABICHUN O BEIICCTBE M XHMHUYCCKOW pPEaKIUH, COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
COCTABJISIOLIMX OCHOBY ISl MIOHUMAaHMs CYLIHOCTU HAay4YHOH KAapTHUHBI MUpPA; MPEACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS NPUPOIDI,
B3aUMOCBSI3SX UEJIOBEKa C IPUPOIHON CPEI0il, O POIM XUMHH B IIO3HAHUU ATHUX 3aKOHOMEPHOCTEH;

4) II03HAaBaTCJIBbHBIX MOTHUBOB, HaHpaBJ'IeHHBIX Ha HOJIy‘-ICHI/Ie HOBBIX 3HaHI/Iﬁ 10 XMMHH, HGOGXOI[I/IMBIX JUIA O6’b$ICHeHI/I$I Ha6J'IIOIIa€MLIX HpOL[eCCOB nu
SIBIICHHI,

5) no3HaBaTenbHOU, WH()OPMANMOHHONW W YHUTATEILCKOW KYJIBTYPbI, B TOM YHCJE HABBIKOB CAMOCTOSATEILHONW PabOThI C YYEOHBIMU TEKCTAMH,
CIPaBOYHOM JIUTEPATYPOU, TOCTYITHBIMH TEXHUYECKUMH CPEACTBAMU MH(GOPMAIIMOHHBIX TEXHOIOTHIA;

6) uHTepeca K 0OYUYCHHIO U TMO3HAHUIO, JIFOO03HATEILHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K CaMOOOpa30BaHHIO, MPOSKTHOW U HMCCIIEI0BATEILCKON
NEesITeIbHOCTH, K OCO3HAHHOMY BBHIOOPY HAMPABICHHOCTH U YPOBHS 00y4EHHUS B JANbHEHILIEM;

@opMuUpOBaHUsI KYJIbTYPhI 310POBbS

7) 0CO3HaHUsI LICHHOCTH JKU3HU, OTBETCTBEHHOT'O OTHOILICHHS K CBOEMY 3JI0POBbIO, YCTAHOBKH Ha 3J0POBbIi 00pa3 KU3HH, OCO3HAHUSI TOCIICICTBU i
U HENpUSTHUS BPEIHBIX NPUBBIYEK (YMOTPEOJCHUS AlKOTroJisd, HAPKOTHUKOB, KypeHHs), HEOOXOJUMOCTU COOIIOAEHUS MpaBHJ OE30MACHOCTH MpU
O6paIII€HI/II/I C XUMHUYCCKHUMHU BCIHICCTBAMU B 6I)ITy 158 peanLHoﬁ KH3HU,

TpyaoBoro Bocniuranus

8) mHTepeca K MPaKTHYECKOMY M3yUeHHIO POodeCcCHii U Tpyaa pa3anyHOro poja, yBaKEHHE K TPYAY U Pe3ysibTaTaM TPYAO0BOM IESTEIbHOCTH, B TOM
YUCJIC HAa OCHOBEC HpI/IMeHeHI/ISI HpeleeTHBIX 3HaHI/II71 10 XMMHH, OCO3HAHHOI'O BBI60pa I/IHI[I/IBI/I)IyaJ'IBHOI‘/’I TpaeKTOpI/II/I HpOI[OJ'I)KeHI/ISI O6pa3OBaHI/I${ C
y4ETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTU K XUMHUH, OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH; yCHemHOM MpodecCHOHaTbHON NesSTENbHOCTH
U pa3BUTHUS HEOOXOAUMBIX YMEHHI; TOTOBHOCTh aJallTUPOBATHCS B MPOPECCHOHATBHON CPEIE;

IKO0J0ru4YecKoro BOCIUTAHUS

9) SKOJOrMYECKHU IeJIeCO00Pa3HOr0 OTHOIIECHHS K MPHUPOJC KaK UCTOYHHMKY JKU3HH Ha 3emiie, OCHOBE e€ CYIIEeCTBOBaHMsS, MOHUMAaHHs [IEHHOCTH
310pOBOT0 U 0€30macHOro oOpas3a >KU3HU, OTBETCTBEHHOTO OTHOIICHHUS] K COOCTBEHHOMY (DU3WYECKOMY M TICHXHYECKOMY 3JI0POBBIO, OCO3HAHMS
[IEHHOCTU COOJIOACHHUS IPaBUII OE30MMACHOTO TIOBEICHUS MPU PadOTE C BEIIECTBAMH, a TAKXKE B CUTYAIIHUSIX, YTPOXKAIOIINUX 30POBBIO U KU3HU JOJIEH;

10) crnocoOHOCTH MPUMEHSTh 3HAHUSI, MOJTy4aeMble MPH M3YYCHUH XUMHUH, Ui PEIICHHS 33/]a4, CBSI3aHHBIX C OKPYXKAIOIMIEH MPUPOJHOU CpPEIOi,
MOBBIIIECHUS YPOBHS AKOJIOTMUYECKON KYIbTYpBI, OCO3HAHUS TNI00ATBHOIO XapakTepa HKOJOTHMUECKUX MpoOJIeM U MyTeld MX PelIeHUs MOCPelICTBOM
METOJ0B XUMUU,

11) 5KOJIOTUYECKOTO MBINUICHHUS, yMEHHUSI PYKOBOJICTBOBATHCS MM B MIO3HABATEILHON, KOMMYHUKATHBHOMN U COIIMATLHOMN MPAKTHKE.

METAHNPEIMETHBIE PE3YJIBTATBI

B cocraBe MeranpenMeTHBIX pe3ylbTaTOB BBIACISAIOT 3HAUMMBbIE Ui (POPMUPOBAHUS MHUPOBO33PEHHS OOIEHAYYHbIE MOHATUS (3aKOH, TEOpHs,
NPUHIMUI, TUMOTe3a, (PaKT, CUCTeMa, MPOLECC, SKCIEPHUMEHT M Jp.), KOTOPbIE HCIOJb3YIOTCI B €CTECTBEHHO-HAYYHBIX YYEOHBIX INpenMeTax M
MO3BOJISIIOT HAa OCHOBE 3HAHUM M3 3THUX NPeAMETOB (POpMUPOBATH MPEJICTABICHHUE O LIEJIOCTHOM HAy4YHOW KapTUHE MHpA, U YHUBEpCAJIbHbIE YueOHbIE



neiicTBusl (IO3HABaTeNIbHbIE, KOMMYHHUKATHBHBIC, PETYJIATUBHBIC), KOTOphIE 00ecneunBaloT (HOPMUPOBAHHE TOTOBHOCTH K CaMOCTOSTEIbHOMY
IUTAHUPOBAHUIO U OCYLIECTBIICHUIO YUEOHOM 1€ATENbHOCTH.

MertamnpeaMeTHble pe3yabTaThl OCBOCHUSI 00pa30BaTEbHOM MPOrpaMMBbl MO0 XUMHH OTPAXKalOT OBJIAJICHHE YHHBEPCAJILHBIMU IMO3HABATEIbHBIMU
JIEUCTBUSAMHU, B TOM YHCIIC:

ba3oBbIMH JIOTHYECKUMU /1€l CTBUAMH

1) yMeHuEM HCIOJIb30BaTh MPHUEMBI JIOTHUECKOTO MBIIUICHHS NPU OCBOCHHU 3HAHUWII: PACKPBIBATh CMBICT XMMHYECKUX TOHSITUN (BBIICISATH UX
XapaKkTepHble MPU3HAKU, YCTAHABIMBATh B3aUMOCBS3b C JPYTMMH IMOHSATHSMHM), UCIOJIB30BaTh HMOHATUS IJsl OOBACHEHHUS OTIENIBHBIX (PaKTOB U
SIBIICHUIA; BBHIOMpATh OCHOBAaHUS W KPUTEPHH JUIS KIACCU(PHUKAIMH XUMHUYECKHMX BEIIECTB M XWMHYECKUX pEaKUuil; ycTaHaBIMBaTh MPUYMHHO-
CJICZICTBEHHBIE CBSA3M MEX/1y OOBEKTaMU U3Y4EHUS; CTPOUTh JIOTHUECKUE PACCYXAECHUS (MHIyKTHBHbIC, IeAyKTUBHBIE, [10 aHAJIOTUH); JieNIaTh BBIBOJbI
U 3aKJIIOUEHUS;

2) yMCHHEM MPUMECHSTD B MPOLIECCE MO3HAHUS TOHATHS (IPEIMETHBIC U METAPEIMETHBIC), CHMBOJIMYECKUE (3HAKOBBIC) MOJICIIH, UCIIOIb3YEeMbIC B
XMMHUH, TPeoOpa3oBhIBaTh IMPOKO NPUMEHSEMble B XUMHHA MOJEIBHBIC NMPEACTABICHUS — XUMUYECKHH 3HAK (CHMBOJI DJIEMEHTA), XUMHUYECKas
¢dopmyra U ypaBHEHHE XMMUYECKON peakLuy — MPH PElIeHUH Y4eOHO-II03HABATENIbHBIX 33/1a4; C YUETOM 3THX MOJIEJIbHBIX NPE/ICTaBICHUH BBIABIATH
M XapaKTepu30BaTh CYIIECTBEHHBIC TNPU3HAKUA H3YYaeMBIX OOBEKTOB — XHMHYECKHX BEIIECTB M XUMHUYECKHUX pPEaKUWH; BBIIBIATH 00IIHE
3aKOHOMEPHOCTH, IPUYUHHO-CIIEACTBEHHBIE CBSA3H U IPOTUBOPEYUS B U3Y4aEMBIX IIPOLIECCAX U SIBICHUAX; IPEIaraTb KpUTEPUU I BBIBICHUS 3TUX
3aKOHOMEPHOCTEH M MPOTHUBOPEUHUl; CaMOCTOSTEIBHO BBIOMpATh Croco0 perieHus: y4eOHOW 3amau (CpaBHHUBATh HECKOJBKO BAPHUAHTOB PEIICHUS,
BbIOMpPATh HanboJIee MOAXOIAIINN C yIETOM CaMOCTOSATENIBHO BbIIEJICHHBIX KPUTEPUEB);

BazoBbIMu Hcciie0BaTeIbCKUMU el CTBUSIMH

3) yMEHHEM HCII0JIb30BaTh MOCTABICHHBIC BOIPOCH! B KAYECTBE HHCTPYMEHTA MO3HAHUSI, & TAK)KE B KAYECTBE OCHOBBI 115l YOPMUPOBAHHSI THIIOTE3bI
I10 NPOBEPKE NMPaBUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHUM;

4) nmpuoOpeTeHne OMbITA MO IIAHKPOBAHUIO, OPraHM3allUK U MPOBEICHUIO YUCHHYECKHX YKCIIEPUMEHTOB: YMEHHE HAOII01aTh 3a XOJ0M Ipoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €r0 Pe3yJbTaT, (OopMyJIHUpPOBaTh 00OOIIEHUS U BBIBOJBI IO Pe3yjbTaTaM IMPOBEAEHHOIO OIbITA, WCCIIEIOBaHMUS,
COCTABIIATh OTUET O MPOJIEIaHHON paboTe;

Padoroii c nundopmanuei

5) yMeHHeM BBIOMpPATH, aHATU3UPOBATH M MHTEPIPETUPOBATH WHPOPMAIMIO PA3TUYHBIX BUAOB M (OPM MPENCTABICHUS, MOTYYaeMYI0 U3 Pa3HBIX
MCTOYHUKOB (HAay4HO-TIONMYJISIpHAsl JUTepaTypa XUMHUYECKOrO COJIEpKaHHs, CIpaBOYHbIE MocoOus, pecypchl MHTepHeTa); KpUTHUECKH OLIEHHBATH
MPOTHUBOPEUYMBYIO U HEIOCTOBEPHYIO HH(POPMAILIHIO;

6) yMeHHEeM MPUMEHSITh Pa3IMYHbIC METOJBI M 3aMPOChl MPH MOUCKEe M 0TOOpe MHGOPMAIMH M COOTBETCTBYIONIMX JAHHBIX, HEOOXOMUMBIX IS
BBITTOJIHEHUS] Y4eOHBIX M T03HABaTEJIbHBIX 3a/lad ONpEeAETIEHHOr0 THIA; NpUOOpEeTeHHe OmbITa B OOJIACTH MCIIOJIB30BaHHUS HH(OPMAIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTUH, OBJaJIeHUE KYJbTYpOH AaKTUBHOTO HCIOJB30BAaHUS PA3JIMYHBIX MOUCKOBBIX CHCTEM; CAMOCTOSITEILHO BBIOMpPATH
ONTUMANIbHYI0 (OpMY NpeICTaBICHUS HHPOPMALMU M WILIIOCTPUPOBATh pELIaeMble 3aJaud HECIOXKHBIMH CXEMaMH, JHarpaMMaMH, JIpyTUMHU
dhopmamu rpadUKu ¥ IX KOMOWHAIIASIMH;

7) yMeHHEM WCIIONb30BaTh M aHAJIM3UPOBATh B TIpolecce YYEOHONH M HCCIENOBATENLCKOW JACATCNBHOCTH HWH(POPMAIMIO O BIHSHUU
IIPOMBIIIJIEHHOCTH, CEJIbCKOT0 X035I1ICTBA U TPAHCIIOPTAa HAa COCTOSTHUE OKPYIKAIOLIEH MPUPOJIHON CPEbl;

YHuBepcaabHbBIMH KOMMYHHUKATHBHBIMH JeHCTBUSIMHU



8) ymeHmeM 3ajaBaTh BOIPOCH! (B XOJ€ JAMAIIOra W/MIM JTUCKYCCHH) IO CYHIECTBY OOCYXIAaeMOil TeMbl, (OPMYJIUPOBATH CBOU MPEATIOKCHUS
OTHOCHUTCIIbHO BBIIIOJTHCHUA Hpel[ﬂO)KeHHOfI 3aJda4u,

9) npuoOpeTeHre ONbITa MPE3CHTAIIMN PE3YJIbTATOB BBIMOJHEHHS XMMHUYECKOTO SKCIIEPUMEHTa (JJAOOPAaTOPHOIO OIbITa, Ja0OpAaTOPHON pabOTHI MO
HCCIIEIOBAaHUIO CBOMCTB BEILECTB, YYEOHOIO IIPOEKTA);

10) 3amHTEpEeCOBAaHHOCTh B COBMECTHOH CO CBEPCTHHKaMH IO3HABATEIbHOW W HMCCIICJOBATEILCKOW JCATCIBHOCTU TPH PELHICHUU BO3HHKAIOIINX
npoOJieM Ha OCHOBE y4éra OONIMX WHTEPECOB M COTJIACOBAHHS TO3HMIUN (0OCYXKIEHHS, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOPIHHAIUS
COBMECTHBIX JICHCTBHI, OIIpe/IeIeHUe KPUTEPUEB 10 OIICHKE KayecTBa BHIOJHEHHON paboTHI U 1p.);

YHHuBepCcaTbHbIMU PeryJIsTHBHBIMU 1€l CTBHIMHI

ll) YMCHUCM CaMOCTOATCIIbHO OIPCACIATh HOCIW OCATCIbHOCTHU, INNIAHUPOBATH, OCYWICCTBJIATH, KOHTPOJIMPOBATL H IIPpU HCO6XOI[I/IMOCTI/I
KOPPEKTHPOBATh CBOIO JICSITEIBHOCTh, BHIOMpaATh HanOosee 3(h(HeKTUBHBIC CITOCOOBI PElICHUsT YYeOHBIX M TO3HABATEIILHBIX 3a7ay, CaMOCTOSTEIbHO
COCTaBJISATh WM KOPPEKTUPOBATH MPEIOKEHHBIN AJITOPUTM JAEUCTBUN MPU BHINOIHEHUH 33/1aHUN € yUETOM MOJIYUYEHHS] HOBBIX 3HAHUI 00 M3ydaeMbIX
00BEKTaxX — BEIIECTBAX M PEAKIUIX; OLICHUBATh COOTBETCTBUE MOJYUYSHHOTO pe3yJibTaTa 3asBICHHOH 11ETIH;

12) yMeHHEM UCIOJIB30BaTh M aHATIM3UPOBATh KOHTEKCTBI, MPEIaracMbIe B YCIIOBUH 33 JaHUH.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpenMeTHBIX pe3ysbTaToOB IO OCBOEHUIO O0S3aTENBHOIO COJAEP)KAHMS, YCTAaHOBJIEHHOTO JaHHOM HpUMepHOW pabodeil mporpammon,
BBIJICTISIIOT: OCBOCHHBIE 00YYAIOIIUMUCS HAYYHbIE 3HAHUS, YMEHUS U CIIOCOOBI ACMCTBUIA, criennduyecKkue i MpeaAMETHON 001acTi « XUMHUSD), BUJIBI
ACATCIIBHOCTH I10 MTOJTYUYCHHUIO HOBOI'O 3HAHUA, €0 HHTCPIIPCTALIUH, npeo6pa3OBaHm0 U IMIPUMCHCHUIO B PA3JIMYHBIX y‘-IC6HI>IX 1 HOBBIX CUTyallusiX.

[IpenMeTHBIE pe3yabTaThl OTPAXKAIOT CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCS CIEAYIOMUX YMEHHI:

1) packpviéamsv cmpici OCHOBHBIX XUMHUYECKUX TOHITHH: aTOM, MOJIEKYJIa, XUMHUUECKHIA 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh
(omHOpOIIHAs W HEOAHOPOAHAS), BaJICHTHOCTh, OTHOCHTENIbHAS aTOMHAsl M MOJIEKYJIIpHash Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBasl JI0Ji1 XMMHUYECKOTO 3JIEMEHTa B COEAMHEHUHU, MOJSPHBIA 00BbEM, OKCHJ, KHUCIOTa, OCHOBAHHE, COIb, DIEKTPOOTPUIIATENBHOCTh, CTEIEHb
OKHMCJICHH, XUMHWYCCKasd pCaKnusd, KJ'IaCCI/I(i)I/IKaIII/ISI peaKuHﬁ: p€akuu COCAUMHCHUA, PCAKIIMU PA3JIOKCHUA, PCAKIIUNU 3aMCIICHUA, PCAKIITNN O6M€Ha,
9K30- U JHJIOTEPMUYECKHE PEaKIUU; TerIoBOM 3(PGeKT peakiuu; SApOo aroma, dJIEKTPOHHBIM cloi aroma, aToMHas OpOWTanmb, paguyc aToma,
XUMHYECKasd CBA3b, ITOJAPHAA U HEMOJIApHAA KOBAJICHTHAA CBA3b, MOHHAA CBA3b, MOH, KATHUOH, aHUOH, paCTBOP, MaCCoOBas JOJId BEIICCTBA (HpOHeHTHaH
KOHIIEHTpAIIKs) B pacTBOPE;

2) unnoCmpuposams B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHATHA (CM. M. 1) ¥ TPUMEHSTh 3TH TOHATUS TPHU OMHCAHWUU BEIISCTB U HUX
IIPEBPAILCHHI;

3) ucnonvzo6ams XMMHUUYECKYIO CHMBOJIMKY JJISl COCTaBICHHUST (OPMYJI BEIIECTB U YPABHEHU I XMMUYECKUX PEaKIINil;

4) onpedensimb BAICHTHOCTh aTOMOB JJIEMEHTOB B OWHApPHBIX COCAMHCHUSAX;, CTENEHb OKHCJICHUS JJIEMEHTOB B OWHAPHBIX COCIUHCHUSX,
MIPUHA/IJIEKHOCTD BEIIECTB K ONPEAEIEHHOMY KJIacCy COeAMHEHUN 1o popMysiaM; BUA XUMUYECKOM CBsI3U (KOBAJIEHTHAs! U MOHHAs) B HEOPTaHUYECKUX
COEJIMHEHMUSIX;

5) packpwvieamv cmoicn Tlepuomudeckoro 3akoHa J[. WM. MenaeneeBa: JAeMOHCTPHPOBATh MMOHMMAaHUE IEPUOIUYECKON 3aBUCHMMOCTH CBOMCTB
XUMHUYECKUX DIIEMEHTOB OT MX MojoxkeHus B llepuogmueckoil cucTeme; 3aKOHOB COXPAHEHHSI MacChl BEILECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO yuYeHUsl, 3aKOHa ABOTrajpo; OMHUCHIBaTh U XapaKTepu3oBaTh TabmuuHyio ¢Gopmy [leproauueckoil CUCTEMBbI XUMHUECKUX 3JIEMEHTOB:



pa3nuyaTh MOHATHUS «TJIaBHas noarpynna (A-rpynma)» u «mobounas noarpynna (b-rpymnmna)», Manbie 1 O0JbIINE TIEPHOABI; COOTHOCUTH 0003HAYEHUS,
KOTOpbIe uMetoTcst B Tabnune «llepronuyeckas cucrema xumudeckux anementoB JI. M. MenzaeneeBa» ¢ YHCIOBBIMH XapaKTEPUCTHKAMU CTPOCHHS
aTOMOB XMMHYECKUX JIEMEHTOB (COCTaB | 3apsl sSApa, O0IIee YHCIIO SJIEKTPOHOB M PACIIPEICIICHUE X TI0 AJIEKTPOHHBIM CJIOSIM);

6) xraccuguyuposams XUMUYECKHE JIIEMEHTBI; HEOPIraHMYECKUE BEIIECTBA; XUMHYECKHE peakuu (110 YUCIy ¥ COCTaBy YYaCTBYIOIIMX B PEaKIIUH
BEIIECTB, 10 TEIUIOBOMY (D (DeKTy);

7) xapaxmepuzoéams (onucviéams) OOIIME XUMHYECKHE CBOMCTBA BELIECTB PpA3NIMYHBIX KIJIACCOB, MOATBEPXKIas OIMCAHUE IPHMEpaMu
MOJIEKYJIAPHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIUI;

8) npocnozuposams CBOWCTBA BELIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO COCTaBa; BO3SMOKHOCTH NMPOTEKAHUS XUMHUYECKHUX MPEBPAICHUN B
Pa3IUYHBIX yCIOBUSIX;

9) ebluUCIIMbG OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChl BELIECTB; MACCOBYIO JIOJKO XMMHYECKOTO 3JIEMEHTa 10 (GopMylie COCIMHECHUS,
MacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE; IPOBOAMUTH PACUETHI [0 YPABHEHUIO XUMUYECKOW PEAKIIHH;

10) npumensmy OCHOBHBIE ONEpAallMM MBICIUTEILHON HEATEIBHOCTH — aHalu3 M CHHTE3, CpaBHEHHME, O0OOLIeHWE, CHCTEMAaTH3aLUIo,
KJIacCHU(UKALUIO, BBISBICHUE NPHYMHHO-CIICACTBEHHBIX CBA3EH — JUI U3Y4YCHUS] CBOMCTB BEIIECTB M XUMUYECKUX PEAKIHii; eCTeCTBEHHO-HAYYHBIC
METOBI MO3HAHMS — HaOII0IeHNE, N3MEPEHUE, MOJICTTMPOBAHUE, SKCIIEPUMEHT (PEabHbIM U MBICIICHHBIN ),

11) cnredosams npaBuIIaM MOJI30BAHUSI XUMHUYECKOW MOCYI0H 1 JTaAOOPATOPHBIM 000PYJOBAaHUEM, a TAK)KE IPaBUIIaM OOpalIeHHs C BELIECTBAMH B
COOTBCTCTBMH C HMHCTPYKIUAMH I10 BBIITOJIHCHUIO na60paT0prlx XUMHYCCKUX OIIBITOB II0 IMOJYYCHUIO U CO6I/IpaHI/IIO F33006pa3HI)IX BCIIIECCTB
(Bomopoaa M KHCIIOpOja), MPUTOTOBICHUIO PAaCTBOPOB C OIpPEAENIEHHON MaccoBOM Joiel pacTBOPEHHOIO BEILECTBA; IUIAHUPOBATh M MPOBOJHUTH
XUMHAYECKHE IKCTIEPUMEHTHI 10 PACIIO3HABAHHUIO PACTBOPOB IIENIOUEH M KHUCIOT C MOMOIIBI0 HWHAWKATOPOB (JIAKMYC, (DeHOIPTAICHH, METUIIOPAHK U

ap.).



TEMATHYECKOE IINTAHUPOBAHUE

Ne | HaumenoBanue pasaenoB | KosmuecTBo 4acos Hara Buabl gesiteJibHOCTH Buabi, ¢opMbl | DaeKTPOHHBbIE
/11 | U TeM NporpaMmbl sero | xomrpomon | mpaxmnecn | 3Y 1EHHA KOHTPOJIA (uudgpossbIe)
ble padoTbl | e paGoThl 06P33033Teﬂbﬂble
pecypchbl
Paznen 1. IlepBoHavyanbHble XUMUYeCKHE IOHATHS
1.1. | Xumust — BaxkHasi| 6 - Cents10ps | PackpbITh cMBICT W3ydaeMbIX | YCTHBIN orpoc, | https://educont.ru/-
00J1aCTh  eCTeCTBO3HAHUS MIOHSITHI; IpaKTHYeCcKas KaTajor  nudpoBOTO
U NMPAKTHYEeCKOM PackpeiTh ponp xumuu B | pabota 00pa3oBaTeNbHOTO
JAesITeJIbHOCTH Ye10BeKa MPUPOJE U KU3HU YEJIOBEKA, | TEMATUUECKUI KOHTEHTA.
€€ CBsI3b C IPYTUMHU HAyKaMU; | TUKTAHT,
Pa3nuuate yncThle BellecTBa | CAMOOLIEHKA  C
U CMECH; OJHOPOJHBIE U | HCIOJIb30BAHUEM
HEOJIHOPO/HbBIE CMECH; «OLIEHOYHOTO
Pasnuyare  Qusmdeckue U | TuCTay.
XUMUYECKUE SBJICHHUS;
Ornpenendarsb MIPU3HAKU
XUMUYECKUX  peakuud |
YCIIOBUS UX IPOTEKAHUS;
CnenoBatpe npaBunam Th u
[II1P IIpU  BBIIIOJIHEHUU
MPaKTUYECKUH padoT.
1.2. | BemecTBa 16 1 Centsi0pn- | [IpuMensTs ectecTBeHHO - | YCTHBIM ompoc, | https://educont.ru/-
U XHUMHUYeCKHe PeaKkuuu OKTSIOpb- | Hay4HbIe METO/bI IO3HAHUS U | TEMATUYECKUN Karajor 1udpoBoro
HOSIOpB OCHOBHBIE ONEpPALVH | TUCbMEHHBIN 00pa30BaTebHOTO
MBICITUTENIHOMN J1€ATEIbHOCTH | OIpOC, KOHTEHTA.
st u3ydeHust BemiectB | [IpakTuueckas
XUMUYECKUX peakiuii; | pabora,
PackppITh CMBICT M3y4aeMbIX | CAMOOILIEHKA  C
MOHSITUH; HCII0JIb30BaHUEM
Paznuuate  Qusnueckue M | «OLEHOYHOTO



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

XUMHNYCCKHUEC SIBJICHUA, n
OOBSCHATH UX CYITHOCTb C
TOYKH 3pCHUA aTOMHO-
MOJIEKYJIIPHOTO yYCHHS;
Onpenenstsb IIPU3HAKU
XMUMUYECKUX  pEeakuuid |
YCJI0BUS UX IMPOTCKAHUA,

Knaccudunuponars
XUMHUYCCKHUC pPCaKknuun;
CocraBisTh bopMyJibl

OMHAPHBIX COCIUHEHHH 1O
BAJICHTHOCTH U OMPEIEIATh
BaJICHTHOCTh MO (opMmyiam

BEIIIECTB; paccTaBisATh
KO3 PHUITUEHTBI B
YPaBHEHHSIX XUMHUYECKON
peaxIuu;

CnenoBate mpaBuiam Thb u
IIIIP 1mpu  BBITOJIHEHUHU
IPaKTUYEeCKUH padoT.

JIUCTa».

Hroro no pasneny

22

Paznien 2. BaxkHeiilue npeacTaBuTe/ M HEOPraHMYeCKUX BellleCTB

2.1.

Bo3nyx. Kucaopoa.
IlonsiTHE 00 OKCHAAX

6

1

Hos6pp

PaCKpBITL CMBICJI U3YyYa€MBbIX
MMOHATHH U IMPUMCHSATDH UX IIPpU
OITMCAHUM CBOMCTB BCIIECTB U

[IPEBPALLCHU;

XapakTepru3oBaTh COCTaB
BO3AyXa,  (usnueckue U
XUMHYECKHE CBOMCTBA.
CpaBHuBath peaxkuu
TOpeHUsT U MEMJIEHHOIO
OKHUCIICHUS; pacrno3HaBaTh

ONBITHBIM IIYTEM KHCJIOPOA;

YerHBI - ompoc,

MUCHMEHHBIN
onpoc, 3a4eT,
CaMooIlcHKa ¢
HCIIOJIL30BAHUEM
«OLIEHOYHOT'O
JINCTAY.

https://educont.ru/-

Karajior  1udpoBOro
00pazoBaTeIbHOTO
KOHTEHTA.



https://educont.ru/-

OOBACHATD CYILIHOCTb

DKOJIOTHYECKUX po0JeMm,
CBSI3aHHBIX C 3arpsi3HECHHEM
BO3]IyXa,; CnenoBathb

npasunam Tb u IIIIP npu
BBINIOJTHEHUM  ITPAKTUYECKHU
pabor.

2.2.

Boxopon.

ITonssTHE o0 KHcJ0Tax

H COJIAX

Hexabpb

PackppITh cMBbICT H3y4YaeMbIX
MOHITHI U IPUMEHATD UX MIPU
ONMCAHUU CBOMCTB BELIECTB U
MPEBPAILICHUH;
Xapakrepu3oBaTh
busznueckue U XUMHYECKUE
CBOIICTBa BOJIOpOJIa, CIIOCOOBI
€ro MoJXy4YeHUs], IPUMEHEHHUSI.
CoOpars mpubop s €ro
MIOJTy4EHUSI. CnenoBatb
npasunam Thb u IIIIP npu
BBITIOTHEHUH  TIPAKTHYECKUIT
pabor. VYuacTBOBaThH B
COBMECTHOM paboTe B rpymIie.

YerHbl - ompoc,
TEeMaTUYeCKUI
IMACHMEHHBIHN
ompoc,
MpaKkTUYecKast
pabora
CaMoolleHKa ¢
HCITOJIb30BaHUEM
«OIIEHOYHOI'O
JINCTAY.

https://educont.ru/-
Katajor  udpoBoro
00pazoBaTeNbHOTO
KOHTCHTA.

2.3.

KoauyecTBeHHEBIE

OTHOIIICHUSA B XUMHUH

PackpeITh CcMBICT H3ydaeMbIX
HOHATHH U IPUMCHATE OTHU
MOHATHS, & TAKXKE U3yUYECHHBIE
3aKOHBI nu TEOpHUHn JJIsL
pELIEHNs] pPACUYETHBIX 3a1ay;
Brraucisats MOJISIpHYIO Maccy

BEIIIECTB; KOJINYECTBO
BEIIIECTBA, 00HEM Ta3a, Maccy
BEILIECTBA. IIpoBoauts

pacdyeTsl 1O  ypaBHEHUSM
XAMHUYECKUX peaKkuuii:

YerHBI - ompoc,
TEMaTUYEeCKUI
3a4erT,
CamMmooregka ¢
HCIIO0JIb30BaHUEM
«OIIEHOYHOT'O
JIACTA.

https://educont.ru/-
KaTaJior  mUQpoBOTO
00pa3oBaTeNbHOTO
KOHTEHTA.



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

KOJINYCCTBA, O6’bCMa, MaCChbI
BCIICCTBA.

2.4.

Bonaa. PacrTBopbl.
IMousiTHe 00 OCHOBAHMAX

SIuBapp

PackppITh cMBICIT H3ydaeMbIX
MOHATUN U IPUMEHSTH UX MPU
ONMCAHUU CBOMCTB BELIECTB U
MPEBPAILICHU;
XapakTeprus3oBaTh
busznueckue U XUMHYECKUE
CBOMCTBA BOJBI, €€ POJIb KakK
pacTBOpUTENI B IPUPOIAHBIX
MpoIieccax. CocraBnsiTh
ypaBHEHUS XUMHUYECKUX
peakuuii ¢ y4acTHEM BO/IbI.
OOBsACHATD CYIIHOCTh
HKOJIOTUYECKUX pobiiem,
CrocoObl OYMCTKH BOABI U
Mepbl 1O OXpaHe BOJ OT
3arpsi3HEHUs. CnenoBathb
npasunam Tb u IIIIP npm
BBIMIOJTHEHUHM  ITPAKTHYECKHUI
pabor. [TpoBoauTh
BBIUHCJICHUSI C NPUMEHEHHEM
MOHATHUN  «MaccoBas  JOJIS
BELIECTBAY.

YerHBI - ompoc,
TEMaTUYECKUHN
MHUCHMCHHBIN
ompoc,
MpaKkTUYecKas
pabora,
CaMoolleHKa ¢
HCIOJIL30BAHHEM
«OIIEHOYHOI'0
JIACTAaY.

https://educont.ru/-

KaTajor
00pa30BaTeILHOTO
KOHTCHTA.

2.5.

OcHOBHBIE
HEOPraHM4YeCKUuXx
coeINHEeHu

KJIACChI

14

deBpaiib-
MapT

Knaccudumnuposatsb
u3ydyaeMmble  BelIecTBa IO
COCTaBy 51 CBOICTBaM;
CocraBiATh bopMyIibl
OKCHJIOB, KHCIIOT, OCHOBaHHi,
CoJlel W Ha3bIBaTh UX MO
MEXIYHAPOAHOU
HOMEHKJIAType.

YerHBI - ompoc,
TEMaTUYEeCKUI
MUCHMEHHBIN
onpoc,
MpaKkTUYecKas
pabora,
KOHTpOJIbHAs
pabora,

https://educont.ru/-

KaTajor
00pa3oBaTeNbHOTO
KOHTEHTA.

U poBOro

U poBOTrO



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

IIpornozupoBars  cBoiicTBa | CaMOOLIEHKa €
BEIIIECTB HA OCHOBE UX OOLIMX | UCTIOIH30BAHUEM
XHM.CBOWCTB U3YYEHHBIX | OIICHOYHOTO
KJIACCOB. [Tpou3BOOUTS | JiUCTAY.
BBIYUCIICHUS 110 YPaBHEHUSM

XUMHUYECKHX PEaKIIHid.

HWroro no pazneny 33

Paznen 3. lepuoauyeckuii 3aKO0H | Ilepuoanueckas cucreMa XHUMHYECKHX 2JIEMEHTOB J. U. MenpeJieeBa.

Ctpoenue aToM0OB. XUMHYeCKasl CBA3b. OKNCIUTEILHO-BOCCTAHOBUTEIbHbIE PeAKIIUH

3.1. | Ilepuoauveckuii 3akon u| 6 1 - Armpenb PackpbiTh cmbicn | YerHeiid - ompoc, | https://educont.ru/-
Ilepuoanueckass cucrema HEPUOJIUIECKOTO 3aKOHA. | KOHTPOJIbHAs Karajior  1udpoBOro
XMMHYECKMX JJIeMeHTOB [Tonumars  cyuiecTBoBaHuUE | paboTa, 00pa30BaTeIbHOTO
J. 1. MenaesieeBa. nepuoandeckoi 3aBucumoctd | CaMooIieHKa € | KOHTEHTA.
Crtpoenne atoma CBOICTB XMUMUYECKUX | UCTIOIB30BaHUEM

3JIEMEHTOB M MX COECIUHEHUH | «OIEHOYHOTO
0 MOJIOXKEHHUS B | JIUCTa».
NEpUOJINYECKOll cucreMe U

CTPOCHUU aToma.
[TporHo3upoBaTh  XapakTep

W3MEHEHUH CBOWCTB

AJIEMEHTOB M UX COEJUHEHUH

0 TpyHmaM W Tepuojam
[Tepuonuueckoii CHUCTEMBI

J.. Menpeneena.

3.2. | Xumuyeckast CBA3b. | [ - Mait PackpeITh cMBICT M3ydaeMbIX | YCTHBIH ompoc, | https://educont.ru/-
OxkucanTeapHo- MTOHATHUH; TEMaTHYECKHUI Karajior  1udpoBOro
BOCCTAHOBUTEJIbHBIE OnpenensaTs BUJ XUMHUYECKON | TUCbMEHHBIN 00pa3oBaTeNLHOTO
peakuum CBSI3U B COCIMHEHUM, OlpocC,  3auer, | KOHTEHTA.

Ornpenendrsb crenenb | CamoonieHKa ¢
OKHCJICHUS XUMHYECKOTO | HCIIOJIb30BaHUEM
3JIEMEHTa 10 OopMyJie ero «OIICHOYHOTO



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

COCMHEHUS;
Ornpenendarsb AJIEMEHT -
OKHCJIUTENIb W DJIEMEHT -
BOCCTAHOBHUTEIIB;
OOBICHATH CYIIHOCTb
NPOIIECCOB  OKUCICHUS U
BOCCTAHOBJICHUS;
CocraBisTh AIIEKTPOHHBIN
OamaHc ¢ yd4eToM 4YHcia
OTJAHHBIX M TPHHATHIX
HIIEKTPOHOB;

CocraBisTh ypaBHEHUS
OKHCITUTEIHHO-
BOCCTaHOBHTEIILHON PEeaKLnH;

JIUCTa».

Htoro no pazneny: 13
PesepsHOe Bpems 0
OBILIEE KOJIMYECTBO | 68

YACOB 110 I[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHUE

Ne Tema ypoka KoimmuecTBo yacoB Hara Bunebl, GpopMbI KOHTPOJIA
n/n U3y4YeHHus
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHE
padoThI padoThI
1. | Boanslii unctpykTax 1o Th u ITIIP. ITpenmer 1 |- - Cents0pb VYeTHblii onpoc, OLEHOYHBIH JTUCT
XUMHUH. Poib XUMUU B )KU3HU YETIOBEKA.
2. | Xumus B cuctemMe HayK. MeTo/ibl MO3HaHUS B 1 |- VYerHbli onpoc
XUMHH
3. | 3HaKOMCTBO C mpaBuIaMu 0€30MaCHOCTH U 1 |- 1 [TpakTdeckas padbota
npuémamMu paboThl B XUMHYECKOU
naboparopuu. [TpakTudeckas padora Ne 1.
[TpaBuna paboTel B 1ab0paTopuu U MPUEMBI
oOparieHus ¢ 1a00paTOpPHBIM 000PYIOBaHUEM
4. | Tena u BemecTBa. PU3NYECKHE CBONCTBA 1 |- - YcTHBI onpoc
BEIIECTB. ATpEraTHOE COCTOSIHUE BEIIECTB
5. | YucTtele BemectBa ¥ cMecu. Crioco0bl 1 - - YcTHBIN Onpoc
paszelieHusl cMecen
6. |IIpakTuueckas pabora: Ne 2. Pasmenenme| 1 |- 1 [TpakTuyeckas pabora
cMeceil (Ha mpUMepe OYMCTKH IOBapeHHOU
COJIN)
7. | Atombl 1 MoJIeKyJTL. [IpocThIe U CITOKHBIE 1 |- - Y CTHBIN OIIPOC, OLICHOYHBIH JIUCT
BELIECTBA
8. | Xumuyeckue dneMeHTbl. 3HaKd (CUMBOJIBI) 1 |- - Cents0pb Temarnueckas MMCbMEHHAS
XUMHUYECKHX 3JIEMEHTOB pabota
9. | ATOMHO-MOJIEKYJIIpHOE y4YEHUE. Jakon | 1 |- - OxTs16pB VYeTHBli onpoc

IIOCTOAHCTBA COCTaBa BCIICCTB




10.

Xumunyeckasi popmyia. BageHTHOCTh aTOMOB
XUMUYECKHUX JJIEMEHTOB

VYerHbli onpoc

11. | CoctaBnenne  XUMHYECKUX  (GOPMYNT  TIO - VYerHbli onpoc
BAJICHTHOCTH.  HaxoxneHue  BaJe€HTHOCTH
XUMHUYECKHX 3JIEMEHTOB 10 (hopMyIie

12. | OtHOCUTEIbHAS aToMHas macca. - YcTHBIM onpoc
OTtHocuTenbHAsE MOJIEKYJISIPHAs Macca

13. | Pemrenue 3aJ1a4 Ha BBIYHCIIEHUE - [IpakTuka pemenus 3agaq
OTHOCUTEIIbHOMN MOJIEKYJISIPHOM Macchl
BEILECTB

14. | MaccoBas 107151 XMMHUYECKOI0 3JIEMEHTA B - IIpakTuka pemenus 3aanad
COCIMHEHUHU

15. | Pemienne 3amady Ha BBIYMCICHHE MacCOBOM - [IpakTuka pemenus 3agaq
JOJM XMMHYECKOro »3JeMeHTa 1o (opmyine
COECIMHEHUS

16. | ®usuveckne W XUMHYECKHE  SIBJICHUS. - OxKTA0pb VY CTHBIHN O1poC, OIIEHOYHBIH JIUCT
XuMHuueckasi peakius

17. | Ilpu3Haku U yclIOBUS MPOTEKAHUS XUMUYECKUX -- Y CTHBIN ONPOC, OLIEHOYHBIN JTUCT
peaxuuii

18. | 3akoH coxpaHeHHs Macchl BemiecTB. M.B. - YcTHbIl onpoc
JIoMOHOCOB — YUYEHBINH-PHIIUKIONEAUCT

19. | Xumuueckue ypaBHEHUS - Y CTHBIN OIIPOC, OLIEHOYHBIHN JIUCT

20. | Tumel XMMHUYECKUX pEAKIHUi (CoeaMHEHUs, - Tematnueckui HHUCbMEHHBIN
pasIoKeHUs, 3aMelIeHUs, 0OMeHa) ompoc

21. | Ypok 0000MIeHNS ¥ CUCTEMATH3AI[UHN 3HAHHIA - VYcrubiid ompoc, MpaKkTHUKa

pelleHns 3aJad U COCTaBIICHUE
XUM.ypaBHEHUI




22. | KonTponbnas pabora Nel. Hos6ps KonTponbaas pabota
23. | Bozmyx — cmech ra3zoB. CocraB BO3ayxa Jexabpb O1eHOYHBIN JTUCT
24. | TeroBoii 3¢ ¢deKkT XUMHUYECKOH peakiud, VYeTHBli onpoc
NOHATHE O TEPMOXMMHYECKOM YpaBHECHHH,
9K30- U SHJOTEPMHUECKUX PEAKLIUAX
25. | CriocoOsr MOJTyYeHUS KHCJIOpO/Ia B TemaTuueckuii MMMCbMEHHBII
nabopaTopuu u IIPOMBIIIEHHOCTH. ornpoc
[Ipumenenue kucnopoaa
26. | IIpakTiueckas padora Ne 3. I[lomyuyenue u [TpakTuyeckas padora
coOupaHHe KUCI0pO/ia, U3yUEHHUE €r0 CBOMCTB
27. | KpyroBopot Kuciopoia B mpupo/e. Y CTHBIN ONPOC, OLIEHOYHBIN JTUCT
28. | Kucmopon — XMMHUYECKHN 3JIEMEHT M TIPOCTOE VYeTHBIi onpoc
BenlecTBo. [lonarue 06 okcuaax.
29. | Bogopo i — XUMHYECKHI 3JIEMEHT U MPOCTOE Temarnueckuit MMACbMEHHBIN
BEIIECTBO. onpoc (KUCI0po.)
30. | Ilpaktuueckass pabora Ne 4. [Tomyuyenue u Jexabpb [TpakTueckas padota
coOupaHue BO10pOia, N3y4eHHUE €ro CBONCTB
31. | IlonsiTHE O KHCTIOTAX M COJISIX SnBapp Tematnuecknii ITMCbMEHHBIN
onpoc (BOIOpO)
32. | KomnaectBo BemiectBa. Mok,  MomsipHas [TpakThka pemeHus 3a1a4
macca.
33. | 3akoH ABorajpo. MossipHbIi 00bEM razoB. IIpakTuka peueHus 3aaad
34. | Pemienne 3a7ay Ha B3aMMOCBSI3b KOJHMUYECTBA ITpakThka pemenus 3ana4q
BEISCTBa, 00hEMA M Macchl ra3oB. PacdyéThl mo
XUMHUYECKUM YPaBHEHUSIM.
35. | Pacuérel 1m0  XMMHUYECKMM  YpaBHEHHSM. IIpakTuka pemeHus 3anad




[Ipumenenue 3akoHa ABoraapo.

36. | ®uznueckue W XHWMHUYECKHE CBOHCTBA BOJBI. STuBapp VYerHblii onpoc, OLEHOYHBIH JTHCT
AHanm3 ¥ CUHTE3 — METO/Ibl U3yUYEHHs COCTaBa
BOJIBI.
37. | IlonsiTHe 00 OCHOBAaHUIX U MHAUKATOPAX. deBpaiib OneHoYHbIN JTUCT
38. | PacTtBopbl. PacTBOpUMOCTH BEIIECTB B BOJIE.
39. | KonnenTtpanus pactBopoB. MaccoBas a0 [TpakThka pemeHus 3aaa4
BEIIECTBA B  pacTBOpe. Bbluucienuss ¢
WCIIOJIb30BAHUEM TIOHATUSI «MAaccoBasi JIOJIst
BEILECTBA B PACTBOPEM.
40. | Ilpaktuueckas padora Ne 5. [Ipuroroienue [TpakTuyeckas padora
pacTBOPOB C OMPEAEIEHHON KOHIEHTPALUEH.
41. | KpyroBopoT BOAbl B Mpupoae. 3arpsi3HEHUE TemaTuueckuii MMMCbMEHHBII
npupofHbIX  Boix. OxpaHa ©  OYHMCTKA orpoc (Bojaa)
MPUPOJIHBIX BOJ
42. | Knaccudukamusi HeOpraHMUYeCKUX COEAMHEHUN VYeTHblit onpoc, O1LIeHOYHBIHN TUCT
[lonatue o TrTpynmax CXOIHBIX BJIEMEHTOB
(enoYHble W IENIOYHO3EMETIbHbIE METallbl,
rajJjoreHbl, HMHEPTHBIE Ta3bl). JIEMEHTHI,
KOTOphIe 00pa3yloT am¢oTepHbIe OKCHUABI U
TUAPOKCHIBI
43. | Knaccugukaius HeOpraHn4ecKux COeJUHEHUH. Mapt VYcraslit onpoc, OLEeHOYHBIN JTUCT
44. | Oxcuapl: KinaccuUKaIys U CBOIMCTBA. VYerHblit onpoc, O1IeHOYHBIHN TUCT
45. | OcHoBaHus, KinaccuuKalys W  CBOWCTBA, TemaTuueckuit MMMCbMEHHBIN
CHOCOOBI OTYYEHUSI. 0Ipoc
46. | AMdoTrepHble OKCHUIBI W THAPOKCHUIBI, UX TemaTuueckuii [MUCHbMEHHBIN

CBOICTBA U MOJYyYCHUE

orpoc




47. | Kuciotsl: COCTaB, Ki1accudukarus, 1 TemaTnueckuii MMHCbMEHHBIN
HOMEHKJIaTypa, PU3NUECKUe CBOICTBA orpoc

48. | KuciioTel: XMMHYECKHE CBOWMCTBA, CIIOCOOBI 1 YcTHBIM onpoc
NOJTy4eHusl. PsJl akTUBHOCTH METaJIJIOB

49. | Conu: knaccu(uKamnus U CBOHCTBA. 1 TemaTnueckuii IIMCbMECHHBIN

orpoc

50. | Beruncinenus 10 ypaBHCHHSM XHMHYECKOM 1 Temaruueckuit MUCHbMEHHBII
peakuuu ornpoc

51. | I'enernueckass  CBsA3b  MEXIYy  KJIaccamu 1 [IpakTuka peuienus 3agaq
HEOPraHUYECKUX COCTMHEHUI

52. | Ilpaktiueckass pabora Ne 6. Pemenme| 1 [TpakTuyeckas pabora
AKCIIEPUMEHTAIBHBIX 3aja4 1o TeMe
«OCHOBHBIE KJIaCChl HEOPraHUYEeCKUX
COCTMHEHU I

53. | Ypok 0000mIeHns 1 CUCTeMaTH3aIH 3HAHUH 1 Arnpenb [TpaxkTuka pemeHus 3aaa4y

54. | KonTtposabHas padora Ne2. 1 KonTponbhas padota

55. | AHaIM3 KOHTPOJILHOM pabOThI 1

56. | Ctpoeare artomoB. CoCTaB aTOMHBIX SEp. 1 O11eHOYHBIN JTUCT
N3oronsl. OnexkTpoHbl. PU3NYECKUH CMBICIT
MOPSIKOBOTO HOMEpa 3JIeMEHTa

57. | llepuoguueckuit 3akoH u Ilepumoguueckas | 1 VYeTHBI onpoc
CUCTEMAa  XUMHMUYeCKMX  d3nemeHToB  [I.U.
Mengeneesa. [lepnoasl, rpymnmbl, TOATPYMIbL.
@U3NYECKUIT CMBICII HOMEpPOB IepHoJa H
TPYIIIBI

58. | CTpoeHHE DSIEKTPOHHBIX O00OJOYEK AaTOMOB 1 VYcrHbli onpoc

MEePBBIX 20 XUMUYECKUX AJIEMEHTOB




nepuoanueckon cucremsl . . Menneneesa

59.

XapakTepucTuka XHMHUYECKOTO 3JIEMEHTa I10
€ro MOJIOKEHUIO B IEPUOJUYECKON CHUCTEME
. 1. Menneneesa

YerHbIH onpoc,

60.

3HayeHue MEPUOINYECKOTO 3aKOHa u
MePUOINYECKOMN CHCTEMBI XHUMHYCSCKHUX
AJIEMEHTOB JUISl Pa3BUTHS HAYKH U NPAKTUKH.
A. W. MengeneeB — yu€HblH, menaror M
rpakJ1aHuH

YeTHbIH o1poc,

61.

KonTponbnas padota Ne3

Maii

KonTponbnas pabota

62.

DIIEKTPOOTPULIATETLHOCTh ATOMOB XUMHUUYECKHUX
AJIEMEHTOB.

YerHbIH onpoc,

63.

XuMHuyeckass CBS3b: MOHHas, KOBaJICHTHasA
MoJisipHad U KOBAJICHTHASA HCTIOJIAPHAA

VYerHbIH onpoc,

64.

CrerneHp OKUCIICHUS

IIpakTuka pemenus 3aaad

65.

OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE — PEAKIIHH
(OBP). ITpoueccsl OKUCJICHUS u
BOCCTaHOBJICHHS. Oxkucnaurenu u
BOCCTAaHOBUTEIHU

VYerHbIH onpoc,

66.

CocraBineHue  ypaBHEHUH  OKHCIUTEIbHO-
BOCCTAHOBUTENBHBIX  PEAKIMA U CXeM
3JIEKTPOHHOTO OanaHca

[IpakTuka pemenus 3aaad

67.

VYpox 00001IeHNs U cHCTeMaTH3aIuy 3HAHUIA

VYeTHBI onpoc

68.

Vpok  pa3BHUBAOIIETO  KOHTPOJS  3HAHMM.
XUMHS B JEUCTBUU

VYeTHBI orpoc

OBILEE KOJIMYECTBO YACOB 1o
[NPOTPAMME

68




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOT' O ITPOLHECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI JI51 YYHEHUKA

1.Xumus. 8 knacc/I'abpuensia O.C., Octpoymon WN.I'., Cnaakos C.A., AxuunonepHoe obmiectBo «M3marensctBo «IIpocBermienuey;

METOJNUYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA
https://rosuchebnik.ru/ - "TIpocseruenune" Kopnopanus Poccuiickuii yueOHUK

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

http://www.edu.ru — ®dezaepanbHbie 00pazoBaTeIbHBIC PECYPChI It 0011Iero 00pa3oBaHus/

2. https://educont.ru/ - Karanor iiudpoBoro 00pa3oBaTe/ibHOTO KOHTEHTA.

3. http://school-collection.edu.ru/ - Eaunas koyutekiius mudpoBbIX 00pa3oBaTeIbHBIX PECYPCOB.
Xumus:

1. http://www.hemi.nsu.ru/ - OcHOBBI XUMHH. DJIEKTPOHHBIH YICOHUK.

2. http://hemi.wallst.ru/— OGpa3oBatenbHbIN CAHT IS MIKOJILHUKOB 110 XUMUHU

3. https://turlom.olimpiada.ru/news/436 - Typuup M.B. JJomoHOCcOBa

4. https://vos.olimpiada.ru/ - Bcepoccuiickast ouMIiaa MKOJILHHUKOB.

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

MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOLHECCA

YYEBHOE OBOPYJJOBAHUE

1.TTeuaTHble TaOIUIIBI 110 YYEOHBIM TEMaM Kypca.
2.Moaenu KpUCTANTHYECKUX PEIIETOK; IAPOCTEPIKHEBBIC 1 00HEMHBIE MOJICIIA MOJICKYJI.
3. Konnekiiuu HeoOpraHm4eckux BeIIeCTB.

OBOPYJIOBAHUE JUISI IPOBEJIEHUS IABOPATOPHBIX, IPAKTUYECKHUX PABOT, IEMOHCTPALIUI

1. KommuiekT «Mukponabopatopus Aisi XUMHUYECKOT0 SKCIIEPUMEHTa» C HAOOPOM COOTBETCTBYIOIINX PEAKTUBOB.
2. HabGop peakTrBOB 1 000py10BaHus s BRITIOTHEHUST OI'D 110 XUMUH.


http://www.edu.ru/
http://school-collection.edu.ru/
http://www.hemi.nsu.ru/
http://hemi.wallst.ru/




