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MHHOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamMma mo xuMuu Juist oOyyaromuxcs 8 KJIaccoB cocTaBieHa Ha ocHoBe TpeOoBaHMi K
pe3yabTaTaM OCBOEHHS OCHOBHOM 00pa30BaTeslbHONM MpPOTpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHMA,
npefcTaBieHHbIX B DenepalbHOM TOCYAapCTBEHHOM OOpPa30BaTENbHOM CTaHAAPTE OCHOBHOIO OOIIEro
o0pa3zoBaHus, ¢ Y4ETOM pacmlpeien€HHBIX M0 KilaccaM MPOBEPSEMBIX TPeOOBaHUI K pe3ysibTaTaM OCBOCHHS
OCHOBHOH 00pa3oBaTeNbHONM MpPOrpaMMbl OCHOBHOTO OOIEro oOpa3oBaHUS U BIEMEHTOB COJEp KaHus,
NPE/ICTaBICHHBIX B YHHUBEPCATHHOM KOAM(DUKATOpPE N0 XMMHHU, a Takke Ha ocHoBe [IprMepHOi mporpaMMel
BOCIIUTaHHUS OOYYAIOLIMXCS NpPU MOJYYEHHH OCHOBHOrO oOmiero oOpasoBanuss ¥ ¢ yuérom Konnemnunum
npenogaBaHusl ydueOHoro mpeamera «XuMHs» B oOpa3oBaTeNnbHBIX opraHuzauusx Poccuiickoit denepaunu,
peanu3yomux OCHOBHBIE 00meo0pazoBaTenbHbie mporpaMMbl (yTB. Pemennem Komternn MunnpocBenienus
Poccun, nmporoxoin ot 03.12.2019 N I1K-4BH).

OBIIASA XAPAKTEPUCTHUKA YYEBHOTI'O ITIPEJIMETA «XUMMUSD»

Bxnag ydeOHoro mpeamera «XuMHs» B JOCTHIKEHHE IIEJIE OCHOBHOTO OOIETO 0Opa3oBaHUS
00yCJIOBJIEH BO MHOI'OM 3HauY€HHEM XHMHUYECKOH HayKd B IIO3HAHUU 3aKOHOB MPHUPOJBl, B Pa3BUTHH
IIPOM3BOIUTEIBHBIX CHJI OOIIECTBA M CO3/1aHUU HOBOW 0a3bl MaTE€pUAIbHOM KyJIbTYpHI.

XuMHsI KaK 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HAyK pacHpOCTpaHMiIa CBOE BIMSHUE Ha Bce 00JacTu
YeJI0BEYECKOr0 CYIECTBOBaHMS, 3a/lajla HOBOE BUICHHUE MUPA, CTaJla HEOTHEMIIEMBIM KOMIIOHEHTOM MHUPOBOM
KyJIbTYpbl, HEOOXO/IUMBIM YCIIOBHEM >KU3HHU OOIIECTBA: 3HAHME XUMMHU CIYXKHUT OCHOBOM JUIsl (POPMHUPOBAHUS
MHUPOBO33PEHUSI YEJIOBEKA, €r0 MPEJICTaBICHUH O MAaTEPUAIBHOM €IUHCTBE MHPA; Ba)XKHYIO POJIb UIPAOT
(dopmupyeMble XUMHEH PEACTaBICHUS O B3aUMONPEBPALLICHUSIX YHEPTUU U 00 3BOJIIOLIMHU BEIIECTB B IPUPOJE;
COBpPEMEHHasl XMMHMs HaIlpaBlieHa Ha pelleHne r100albHbIX MPOOJIeM YCTOHUMBOIO Pa3BUTHUS YEJIOBEUECTBA —
CBIPbEBOH, YHEPreTUUECKOM, MUIIEBOM U SKOJOTHYECKON OE€30MaCHOCTH, POOIEM 3PaBOOXPAHEHHUSI.

B ycnoBusx Bo3pacTaroliero 3Ha4eHHss XMMHMU B JKU3HM OOIIECTBA CYIIECTBEHHO MOBBICHIACH POJIb
XMMHYECKOTo 00pa3oBaHMs. B IiaHe coluanu3almiy OHO SIBISIETCS OJHUM M3 YCJIOBHH (POpMUpOBaHHS
MHTEJIJIEKTA JIMYHOCTU U TAPMOHUYHOIO €€ pa3BUTHSL.

CoBpeMEHHOMY 4YEJIOBEKY XMMHUYECKHE 3HaHMsS HEOOXOIUMBI Ul NMPHOOpETEeHUs OOIIEKYIbTYPHOIO
YPOBHSI, TO3BOJIAIONIETO YBEPEHHO TPYAMTHCS B COLIMYME M OTBETCTBEHHO y4YacTBOBAaTh B MHOT'0OOpPA3HOIA
KHU3HH OOIIECTBA, JIsl OCO3HAHMS BaXKHOCTH Pa3yMHOTO OTHOUICHHUSI K CBOEMY 3[I0OPOBBIO M 3[IOPOBBIO JIPYTHX,
K OKpY’Kalollell IpUpOIHON cpenie, 1Jid IPaMOTHOIO MTOBEACHHUS IIPU UCIOIb30BAaHUM PA3IMYHbIX MaTEPUAIIOB U
XUMHUYECKUX BEIIECTB B TOBCEHEBHOM JKU3HH.

Xumuueckoe 00pa3oBaHNE B OCHOBHOM IIKOJIE SBJISIETCS 0A30BBIM IO OTHOIICHUIO K CHCTEME OOIIEro
XUMHUYECKOTo 00pa3zoBaHus. [103TOMy Ha COOTBETCTBYIOIIEM €My YpOBHE OHO peallu3yeT MpUcylliue ooiemMmy
XUMHUYECKOMY 00pa30BaHHIO KIIIOUEBBIE LIEHHOCTH, KOTOPbHIE OTPa)karoT IOCyAapCTBEHHbIE, OOIIECTBEHHbIE U
WH/IMBUYaJlbHbIE TOTPEOHOCTH. DTUM ONpEAEISAeTCs CYIIHOCTh OOLIeH cTpaTeruu oOy4YeHHs, BOCIIMTAHUS U
pa3BUTHS 00YYAIOUTUXCS CPEICTBAMH YIECOHOTO MpeaMeTa « XUMUsD».

W3y4enue npenmera:

1) cmocoOcTByeT peanu3alud BO3MOXKHOCTEM Il caMoOpa3BUTHS U (OPMHUPOBAHUS KYJIbTYpPBI
JMYHOCTH, €€ 001el U (PyHKIIMOHATBHON TPAaMOTHOCTH;

2) BHOCHUT BKJIaJ B ()OPMHPOBAHNE MBIIUIEHUS U TBOPUYECKUX CHOCOOHOCTEH MOJPOCTKOB, HABBIKOB MX
CaMOCTOSITENIbHON yueOHOM NesTeIbHOCTH, SIKCIIEPUMEHTAJIBHBIX M UCCIIE0BATEIbCKUX YMEHUN, HEOOXOJUMBIX
KaK B [TIOBCEJHEBHOH JKU3HU, TaK U B IPO(ECCUOHATILHON AEATEIbHOCTH;

3) 3HaKOMHUT CO crneuu(UKON HAyYHOTO MBILIUICHUS, 3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOIO B3INIAJa Ha
€IMHCTBO MPUPOJBI U YEJIOBEKa, SBISACTCA OTBETCTBEHHBIM 3TAllOM B (POPMHPOBAHUHU E€CTECTBEHHOHAYYHOIl
I'PaMOTHOCTH MOAPOCTKOB;

4) cnocoOcTByeT (HDOPMUPOBAHMIO ILIEHHOCTHOIO OTHOLICHHMS K E€CTeCTBEHHOHAYYHBIM 3HAHUSAM, K
NPUPOJIE, K YeTIOBEKY, BHOCHT CBOM BKJIa/l B DKOJIOIMYECKOE 00Pa30BaHUE HIKOJIHHUKOB.



Ha3BanHble HampaBieHHUs B OOyYEHUH XUMHMU OOECIEUMBAIOTCS CIEHU(PHUKON COIEp:KaHUs NpenMeTa,
KOTOPBII SBJISIETCS MEAarOrMYecKy aJalTHPOBAHHBIM OTPaKEHHEM 0a30BO HayKW XUMHU Ha ONpEACIEHHOM
Jrane e€ pa3BUTHUs.

Kypc xuMHuM OCHOBHOM IIKOJIBI OPUEHTHPOBAH HAa OCBOCHHME OOYYaIOIIUMUCS OCHOB HEOPTaHWYECKOU
XMMHUHU ¥ HEKOTOPBIX TOHATHIA U CBeIeHUI 00 OTIAENbHBIX 00BEKTaX OPTaHUUYECKON XHUMHUU.

CrpykTypa cofep:kaHus mpeamera c(pOpMUpOBaHA Ha OCHOBE CUCTEMHOIO MOAXO0JAa K €ro U3y4EHHUIO.
CopnepxaHue CKJIAIbIBACTCA U3 CUCTEMBI MIOHATHI O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHATUH O
XuMHueckoi peakuumu. OOe 3TH CHCTEMbl CTPYKTYPHO OPIaHM30BaHbI [0 TMPUHIMILY IOCIEI0BATEIBHOIO
Pa3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX MPEJACTaBICHUN PA3HOIO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO YUYEHHUS
KaK OCHOBBI BCETrO €CTeCTBO3HaHMs, ypoBHs Ilepmommueckoro 3akona [[. 1. MenneneeBa kak OCHOBHOTO
3aKOHAa XMMMH, YUEHHsS] O CTPOCHHMM aTOMa M XUMHUYECKOW CBS3M, NPEICTABICHUNH OO0 3JIEKTPOIUTHYECKOMN
JUCCOLMAlU BEUIECTB B PACTBOpAx. TeopeTHueckne 3HAHMA PAaCCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKHU
MOJIyYEHHBIX U OCMBICICHHBIX (DAKTOB, Pa3BUBAIOTCS IIOCIIEOBATEIBHO OT OJHOTO YpPOBHS K JIpYyroMy,
BBINOJHAA (YHKIMN OOBSICHEHUS M NPOrHO3UPOBAHMS CBOICTB, CTPOECHUS U BO3MOXKHOCTEH IHPAKTUUYECKOTO
MIPUMEHEHUS U MTOJIyYEHUS N3YYaeMbIX BEILIECTB.

Takass opranuszanus coaep)kaHUsl Kypca CHOCOOCTBYET HPEACTABICHUI0 XUMHUYECKOW COCTaBIISAIOIIEH
Hay4yHOH KapTHHBI MHMpa B JIOTMKEe €€ CHCTEMHON mnpupoisl. Tem caMbiM oOecredynBaeTcsi BO3MOXKHOCTb
(bopMHUpoBaHUs y 00YyHaIOLIMXCS LIEHHOCTHOTO OTHOILEHUS K HAYYHOMY 3HAHHUIO M METOJaM MO3HaHMs B HayKe.
BaxHO Taxke 3aMeTUTh, YTO OCBOCHHUE COJEPKaHUS Kypca IMPOMCXOAWUT C NPUBICUYCHUEM 3HAHUU U3 paHee
U3Y4EHHBIX KypcoB: «Okpy»karoumii Mup», «buonorus. 5—7 knacce» u «®dusnka. 7 Kiaace».

HEJIX U3YYEHUSA YYEBHOI'O TIPEJMETA «XUMMUS»

K HanpaBiieHu10 NepBOCTENEHHOM 3HAYMMOCTH IIPH peau3aluy o0pa3oBaTeNbHbIX (PYHKIMH MpeameTa

«XUMUS» TPAIUIMOHHO OTHOCAT (OPMHPOBAHME 3HAHUM OCHOB XHMMHYECKOH Haykdh Kak 001acTu
COBPEMEHHOT'O €CTECTBO3HAHMS, NMPAKTHUYECKOM JEesTEeIbHOCTH 4YEJIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB
MHUpPOBOW KyJIbTyphl. 3ajada IpeaMeTa COCTOMT B (OPMHPOBAHMM CHCTEMBl XHUMHYECKHX 3HAaHUM —
BOKHEHUIIMX (AKTOB, TMOHATUIH, 3aKOHOB UM TEOPETHYECKUX TOJOXKEHUH, JOCTYHMHBIX 0000mIeHni
MHPOBO33PEHYECKOr0 XapaKTepa, A3blKa HayKU, 3HAHUN O HAy4YHbBIX METO/IaX U3YUEHHUS BELIECTB U XUMHUECKUX
peakimid, a Takke B (OPMHPOBAHMU M pPa3BUTHMM YMEHUH M CIOCOOOB JEATEIILHOCTH, CBSI3aHHBIX C
IUTAaHUPOBAHUEM, HAONIOACHUEM M TPOBEACHMEM XHUMUYECKOTO JKCHEPHUMEHTa, COOIIOACHUEM IPaBUI
6e30macHOro oopaleHust ¢ BEIIeCTBAaMH B TOBCEHEBHOM KU3HHU.

Hapsiny ¢ sTuM 1ienu usydyeHusl mpeaMera B NMPOTrpaMME YTOUYHEHbI U CKOPPEKTHPOBAHBI C YUYETOM
HOBBIX NPHOPUTETOB B CUCTEME OCHOBHOTO 0o0miero oopazoBanus. CerogHs B 00pa3oBaHMH 0CO00 3HAYMMOMN
NpU3HAETCsSl HAIPaBJICHHOCTh OOY4YeHHs] Ha pa3BUTHE M CaMOPA3BUTHUE JIMYHOCTH, (OPMUpOBAHUE €&
UHTEIJIEKTa W oOmied KyapTypel. OOyueHHME YMEHHI0O YYHMTbCS M IPOJOJDKaTh CBOE 0Opa3oBaHueE
CaMOCTOSITENIbHO CTAHOBUTCS OHON U3 BaXKHEHIINX QYHKIMNA y4eOHBIX MPEIMETOB.

B cBs3M ¢ 3TUM NpH KW3y4eHHM IpeaMeTa B OCHOBHOM IIKOJIE TOMHHMpYIOIIEe 3HaueHHEe Mpuolpenu
TaKue 1eJH, KaK:

e (opMHUpOBaHME MHTEIJICKTYAIbHO pPAa3BUTOM JHYHOCTH, TOTOBOM K CamMo00pa30BaHHIO,
COTPYJIHHYECTBY, CAMOCTOATEIBHOMY IPUHATUIO pEIIEHUHM, CIOCOOHOM ananTHUpOBaThCS K
OBICTPO MEHSFOIIUMCS YCIIOBHUSM KU3HH;

® HaNpaBJIEHHOCTh OOYYEHHUS Ha CHCTEMAaTHYECKOe MPHUOOLICHHE YYalIUXCsl K CaMOCTOSATEIbHON
MI03HABATEILHOM JEATENbHOCTH, HAYYHBIM METOJaM MO3HaHUs, (POPMHUPYIOIIUM MOTHBALUIO H
pa3BUTHE CIIOCOOHOCTEH K XUMUH;

e o0ecrneyeHHE  YCJIOBHUH, CIIOCOOCTBYIOIIMX  MPHOOPETEHUIO  OOYyYaroIMMHUCS  OIbITa
pa3HoOOpa3HOM NeATETbHOCTH, TMO3HAHUS W CAMOIO3HAHMS, KJIIOUEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHIINH), UMEIOIINX YHUBEPCAIILHOE 3HAUEHUE I Pa3IMUHBIX BUAOB JEATEIBHOCTH;

e (opMupoBaHHE YyMEHUN OOBSCHATH U OLIEHUBATH SIBJICHUS OKPY’KAIOIIEr0 MUPAa Ha OCHOBaHWUU
3HAHUM U OMBITA, MOJYUYEHHBIX ITPU U3YUYEHUH XUMUU;

e ¢dopmupoBaHue y OOyYarONIMXCS TYMaHUCTUYECKUX OTHOIICHWUW, TTIOHUMAHUSA II€HHOCTH



XMMUYECKUX 3HAaHUM I BBIPAOOTKU SKOJIOTMYECKU 1IEJIecOO00pa3HOro MOBEJCHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEJSAX COXPAHEHHSI CBOETO 3J0POBbS M OKPYKAKOIIEH MPUPOIHOMN
Cpebl;

pa3BUTHE MOTUBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CaMOBOCIIMTAaHHUIO Ha
OCHOBE YCBOGHHUSI OOIIEYeIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npoduis U HAIIPaBICHHOCTH JajbHEHIIero 00ydeHus..



COJEPKAHUE YYEBHOI'O ITPEJIMETA

HepBOHaqaﬂbeIe XUMHUYECCKHUE ITIOHATHUSA

[Ipenmer xumuu. Ponp XxuMun B KU3HM 4YesioBeKka. Tena u BemiecTBa. Ou3znyueckue CBOMCTBA BEIIECTB.
ArperatHoe cocTostHHE BemiecTB. [loHsATHE O MeTOaxX MO3HAHWSA B XMMUU. XUMHUS B cUCTeMe HayK. YucThie
BemecTBa U cMecu. CriocoObl pa3iesieHus] CMECEH.

ATOMBI 1 MOJIEKYJIbI. XUMHYECKHUE AIeMEHTHI. CUMBOJIBI XUMUYECKUX AJIEMEHTOB. [IpoCThIe U CIIOKHBIS
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumunyeckas popmyrna. BaneHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH IMOCTOSHCTBA COCTaBa
BemiecTB. OTHocuTenbHas aTromMHas Macca. OTHocuTenbHas MOJEKYJspHas Macca. MaccoBas Joms
XUMHUYECKOTO 3JIEMEHTa B COSMHEHUU.

duznueckre U XUMUYECKHUE sIBICHUS. XUMHUUECKasi peakius 1 €€ Npu3HaKku. 3aKOH COXPaHEHUS MaCChl
BEIIECTB. XUMHUYeckHe ypaBHeHus. Kraccudukanus XUMHUYECKUX peakiuil (COeOUHEHUS, pa3loKeHus,
3aMeleHus, 0OMeHa).

XUMUYECKHI IKCIEPUMEHT: 3HAKOMCTBO C XMMHUECKOH MOCYAOH, ¢ IpaBuiIaMu paboThl B 1aOOpaTOpHH
u npuéMamMu oOpamieHus ¢ JIabOpaTOpHBIM O0OPYJOBAaHUEM; HM3Y4YEHHE M ONMHCaHUE (PU3MUYECKUX CBOWCTB
00pa3IoB HEOPraHUYECKUX BEIIECTB; HAOMOeHNe (PU3NUYeCKUX (TUIaBJIIEHHWE BOCKA, TassHUE JIbJA, PacTUpaHHE
caxapa B CTyIKe, KUIIEHHWE M KOHJCHCAIUSl BOJbI) U XUMUYECKUX (TOPEHUE CBEYH, MPOKAJIMBAHHE MEIHOMN
MIPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCIOTOW) SIBIICHWH, HAOMIO/IEHUE U OMMCAHUE MPHU3HAKOB MPOTCKAHUS
XUMUYECKUX peakiuil (pas3iokeHue caxapa, B3aUMOJCHCTBHE CEpPHOM KHCIOTHI C XJIOPUAOM Oapus,
paznoxxkenune runpokcuaa meau(ll) mpu HarpeBanumu, B3aumopeiicTBue xene3a ¢ pactBopom cosu menu(ll));
W3YYCHHE CITIOCOOOB pa3JesIeHHs CMecei (¢ MOMOIIBI0 MarauTa, GWIBTPOBAHKE, BHITIAPUBAHUE, JTUCTUILIAIMS,
xpomatorpadus), TPOBEICHIUES OUYUCTKH IMOBAPESHHOM COJIM; HAOJIIOICHUE U ONMCAHHUE PE3yJIHbTaTOB MIPOBEICHUS
OTIbITA, WUTFOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MacChl; CO3/1aHNE MOJIEIeH MOJIEKYJI (LIapOCTEPKHEBBIX ).

BaxkHeiilue npeacrtaBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmeck razo. CoctaB Bo3ayxa. Kucnopon — snemeHT u mpoctoe BemiectBo. Haxoxnenue
KHCTIOpOoJia B TpHpoje, (QU3MYECKHe W XUMHUYECKHEe CBoWcTBa (peakiuu ropenus). Oxcuabl. [IpumeneHue
kuciopoga. CriocoObl MoMydYeHus: KUCIOPO/ia B TJAOOpATOPUM U MPOMBIIIIIEHHOCTH. KpyroBopoT kuciopoaa B
npupojae. O30H — ayuIoTponHast MOTUGUKALIUS KUCIOPO/Ia.

TeroBo 3(pdeKkT XUMHUUECKON peaKIuu, TEPMOXUMUYECKUE YPABHEHHS, IK30- U SHIOTCPMHUCCKHUE
peakiuu. TOIIMBO: yroilb W METaH. 3arpsA3HEHUE BO3MyXa, YCHICHUE MapHUKOBOTO 3(ddekra, paspyiieHue
030HOBOTO CJIOSI.

Bogopon — ameMeHT W mpocroe BemiecTBO. HaxokaeHwe Bojopoja B TpHUPOIE, (UINICCKUE H
XUMHUYECKHE CBOICTBa, IPUMEHEHHE, CLIOCOObI oayueHus. KucnoTsl u comnu.

KonnuectBo BemectBa. Monb. Monsipaast Mmacca. 3akoH ABoraapo. MoispHblii 00bEM ra3oB. Pacuérsl
10 XUMHYECKUM YPaBHEHUSIM.

dusnyeckre cBoicTBa BOJbl. Boaa kak pactBopurenb. PactBopbl. HachlllieHHbIE M HEHACHIIIEHHBIE
pactBopbl. PacTBOprMOCTh BelecTB B Bojae.MaccoBast 701 BELIECTBA B pacTBOpe. XHMMHUYECKHE CBOWCTBA
BOJbl. OcHOBaHMs. Posb pacTBOPOB B PUPOJIE U B KU3HU YelnoBeKa. KpyroBopoT BobI B IPUPO/IE.

3arpsi3HeHuE ITPUPOAHBIX BoA. OXpaHa M OUYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neoprannyeckux coeaunenuit. Oxcuapl. Kinaccudukanus okcuaoB: coneodpasyromye
(ocHOBHBIE, KHCIOTHBIE, am(poTepHbIe) U HecoleoOpa3yromue. HoMmeHknaTypa OKCHAOB (MeXAyHapoOAHAsS
TpuBHasibHas). Du3nueckue U XUMUYECKUE CBOMCTBA OKCUAOB. [lomyueHue okcHuIoB.

OcHoBanus. Knaccudukanus OCHOBaHH: WMIETOYM W HEPACTBOPUMBIE OCHOBaHUs. HomeHkmarypa
OCHOBaHUH (MeXAyHapoaHas ¥ TpuBUabHas). Ou3nueckre U XMMHUYECKHUE CBOMCTBA OCHOBAHU.



[Tonyyenue ocHOBaHMIA.

Kucnorsl. Knaccuduxanus kucinor. HomeHknaTypa KuUCIOT (MEXIyHapoAHas W TpPUBHAIbHAS).
Pu3nYecKre U XMMUYECKUE CBOMCTBA KUCHOT. Psan aktuBHOCcTH MeTaiuioB H. H. bekerosa. [lonmydenue Kucmior.

Comu. Homenknarypa coineld (MexayHapoaHasi U TpUBHANIbHAs). DU3HUECKUE U XMMHYECKUE CBOMCTBA
cosiei. [Tonyuenue coeil.

['eneTndeckast CBsI3b MEXKIYy KJIaCCAaMH HEOPTAaHUYECKUX COCTUHEHUN.

XUMUYECKUN OSKCIEPUMEHT: KaueCTBEHHOE OIPEICICHUE COJAEpkKAHUS KHUCIOpPOJa B BO3AYXE;
MoJTydeHue, coOupaHue, pPAclo3HaBaHWE W H3YYEHHWE CBOWCTB KHUCIIOPOJa; HAOJIOJIEHHWE B3aMMOICHCTBUS
BEILIECTB C KHCIOPOJOM M YCJIOBHUS BO3HHMKHOBEHHUS W TPEKpaIlleHUs] TOpeHus (Moxkapa); 03HAKOMIIEHHE C
oOpasiamM OKCHJIOB M OINKCAHHE WX CBOMCTB; MOJIyYeHHE, COOMpAaHHE, PacClO3HABAHWE U W3YUYEHUE CBOMCTB
BojopoAa (ropeHue); B3auMmojeiicTBue Bogopoaa ¢ okcugom wmeau(ll) (Bo3MOXHO UCIONB30BaHUE
BHJICOMATEPHAIIOB); HAOJIIOJCHHE OOpa3IOoB BEIIECTB KOJIMYECTBOM | MOJb; HCCIAEAOBaHHE OCOOCHHOCTEH
pPacTBOPEHMS BEIIECTB C PA3JIMYHONW PACTBOPUMOCTBIO; IIPUTOTOBIICHHE PACTBOPOB C OMPEACIEHHON MacCOBOM
NoJiell pacTBOPEHHOTO BEILIECTBA; B3aUMOJICHCTBUE BOJbI C METAJUIaMU (HATPUEM U KalibliueM) (BO3MOKHO
WCIIOJIh30BAaHNE BUICOMATEPHUAITIOB); OMPECICHHE PACTBOPOB KHCIOT M MIEIOYEH C MOMOIIBI0 HWHIUKATOPOB;
UCCIeIOBaHHEe OOpa3I[0B HEOPraHWUYECKUX BEIIECTB PA3JIMYHBIX KIACCOB; HAOMIOJIEHUE W3MEHEHUS OKPAacKu
WHIUKATOPOB B pacTBOpax KHCIOT W IIejouei; m3ydeHue BizammojercTBus okcuma menu(Il) ¢ pactBopom
CEpPHOM KHUCJIOTHI, KUCIOT C METaUIAMM, PEaKIUil HEeWTpalu3aluu; MOJyYE€HUE HEPACTBOPUMBIX OCHOBAHUHU,
BBITECHEHUE OJHOTO MeTajla JPYTMM M3 pacTBOpa COJIM; PEIICHHE HKCIEPUMEHTAIbHBIX 3aJad IO TeMe
«Baxueinme Kj1acchl HEOPraHUYECKUX COCAUHEHUI.

Ilepnoanyeckuii 3axon u [lepuoanueckas cucrema xumuieckux jiementos /I. U. MengeseeBa.
Ctpoenne aToMoB. XuMn4eckasi cBsi3b. OKHCJIMTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIMH

[lepBble MOMBITKH KJIACCH(PUKALMN XUMUYECKUX 3J1€MEHTOB. [IoHATHE O Ipynmax CXOIHBIX AJIEMEHTOB
(IenoYHble M I1IEJI0YHO3EMENbHBIE METaJIbl, TaJIOT€Hbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIE 00pa3yroT
amM(OTepHbIe OKCHJIBI U TUAPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepmogmueckas cucrema xmMmuueckux oaviemeHtoB JI. WM. Menneneesa.
Kopotkonepuonnas u anmuHHONepuoaHas Gopmbl Ilepuoauueckoil cucteMbl XUMUYeCKUX 3iaemMentoB J[. .
MenpeneeBa. Ilepuoasl n rpynnsl. @U3HYECKU CMBICT MOPSAKOBOIO HOMEPA, HOMEPOB IIEPUOJA U TPYIIIBI
JJIEMEHTA.

Crpoenune atomoB. CoctaB aTOMHBIX siziep. M3otonbl. DnekTpoHbl. CTpoeHue 3JIEKTPOHHBIX 000J04YeK
aToMOB nepBbIX 20 xumuueckux siemeHToB [lepumonuueckoii cucremsl [[. . MenneneeBa. XapakrepucTtuka
XUMHUYECKOTO 3JIEMEHTa 10 €ro nojoxxkeHuto B [lepuoaunueckoii cucrteme . 1. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHMsI paJuyca aToOMOB XHMHUYECKHUX JJIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOWCTB IO IpynnaMm u nepuojam. 3HadeHue Ilepuoanueckoro 3axona u Ilepuoguueckon
CUCTEMBl XMMHMYECKUX D3JIEMEHTOB JUIS pa3BUTHA Hayku W mpaktuku. J[. WM. MenneneeB — y4€HbI M
IpaXXIaHUH.

Xumnueckass cBs3b. KoBajeHTHass (MOJsIpHAs W HEMOJSPHAs) CBA3b. OJIEKTPOOTPHULIATEIBHOCTh
XUMHMUYECKUX 3JIEMEHTOB. MIOHHas CBA3b.

Crenenp oxucieHus. OKHUCIUTEIbHO-BOCCTAHOBUTENbHbIE peakuuu. IIpomeccel OKUCIIEHUS W
BOCCTaHOBJIEHMsI. OKUCINUTENN U BOCCTAHOBUTEIIN.

XUMHUECKUI SKCHEPUMEHT: M3y4YeHHEe 0Opa3loB BEIIECTB METAIJIOB M HEMETANJIOB; B3aUMOJEHCTBHE
TMJIPOKCHJIa IIMHKA C PACTBOPAMM KHUCJIOT M UIEJIOYEH; NPOBEIECHHE OINbBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLNH (TOPEHHE, peaKIMK Pa3IoKeHUs, COeTUHEHNU ).

MexnpeamMeTrHblie CBA3U

Peanuzanus MeXNpeOMETHBIX CBS3€M IPU M3YyYEHUM XMMHMHM B 8 KJlacce OCYLIECTBIIETCS 4Yepes
HUCIIOJIB30BaHHUE KaK O6H.[I/IX CCTCCTBCHHOHAYYHBIX HOHSITI/IfI, TaK U HOHSITI/Iﬁ, SABJAOIINUXCA CUCTCMHBIMU AJIs1
OTJEIBHBIX NIPEAMETOB €CTECTBEHHOHAYYHOT'O [IUKJIA.



OOmue ecTecTBEHHOHAYYHbIC TOHSATHSA: HAyYHBIH (DaKT, TUMOTE3a, TEOpHs, 3aKOH, aHAIHW3, CHHTE3,
KIaccuduKanus, NIepuoAUYHOCTb, HAOIIOICHIE, SKCIIEPUMEHT, MOISTTUPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE.

@®usuka: Marepusi, aToM, JJEKTPOH, MPOTOH, HEHUTPOH, HMOH, HYKJIUJ, HU30TOMbI, PaJUOAKTUBHOCTb,
MOJIEKYJIa, DJIEKTPUIECKHIA 3apsif], BEIIECTBO, TeN0, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, ra3, GU3NIECKUE
BEJIMYUHBI, €IUHULIBI U3MEPEHUsI, KOCMOC, TUTAHETHI, 3BE3/161, COJTHIIE.

buonorwust: porocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpANIBI, TOPHBIE MOPOJIbI, TIOJIE3HBIE UCKOMAEMBbIE, TOTUIHBO,
BOJIHBIE PECYPCHI.



IINTIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI

I/I3y‘ICHI/Ie XAMUA B 8 Kjacce HalpaBJICHO Ha AOOCTHXXCHUC O6y‘~IaI-OIHI/IMI/IC$I JIMYHOCTHBIX,
MCTAIIPEAMCETHBIX U MPECAMETHBIX PE3YJIbTATOB OCBOCHUS yqe6Hor0 npeameTa.

JIMYHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIE pe3ysbTaThl OCBOEHHSI IPOrPaMMBbl OCHOBHOT'O 00IEro 00pa30BaHUsl JOCTUTAIOTCS B XOJI€
0o0y4YeHHs] XUMHHM B €IMHCTBE Y4eOHOW M BOCHHUTATENIBHOW JesTenbHOCTH OpraHu3alnuu B COOTBETCTBHU C
TPaAULMOHHBIMA POCCUNCKUMU COLMOKYJIBTYPHBIMA U JYXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMU, IIPUHATHIMU B
oO0IIecTBe MpaBUJIaMH M HOPMAaMH TOBEACHUS M CHOCOOCTBYIOT IPOLIECCAM CAMOIIO3HAHUS, CAaMOPa3BUTHUS H
COLIMANTN3AIIIH 00YYaIOLIHXCS.

JIMYHOCTHBIE Pe3yIbTaThl OTPAXKAIOT CPOPMHUPOBAHHOCTH, B TOM YHCJIE B YaCTH:

ITaTpuOTHYECKOr0 BOCIIMTAHUSA

1)IIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY M HayYHOMY HACIIEIHUIO,
MMOHUMAHUsI 3HAYEHUS XUMUYECKONM HAyKH B JKU3HUM COBPEMEHHOIO OOIIECTBa, CIHOCOOHOCTH BIIAJIETh
JIOCTOBEpHON MH(OpMaIMeld O MEePEOBBIX MOCTIXKCHHUSIX M OTKPBITUSX MHUPOBOW U OTEYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTpPOMCTBE MUpPa U OOIIECTBA;

I'paxxaanckoro BoCnMTaHus

2)npeacTaBieHus O COIMAIBHBIX HOPMax WM IMPaBUJIaX MEXKIUYHOCTHBIX OTHOIICHUM B KOJUICKTHUBE,
KOMMYHHUKATUBHON KOMITIETEHTHOCTH B OOIIIECTBEHHO IOJIE3HOH, y4eOHO-HCCIIeIOBATEIHCKON, TBOPUECKOU U
JIPYTUX BHUAAX ACSATEIBHOCTU;, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOM MACSATEIBHOCTH TPHU BBITIOJHEHUHU
y4eOHBIX, TO3HABATENIbHBIX 3a/1a4, BBIMOJIHEHUN XUMHYECKHX SKCIIEPUMEHTOB, CO3aHUU Y4EOHBIX MPOEKTOB,
CTPEMJICHHUSI K B3aWMOIIOHUMAHHUIO M B3aUMOTIOMOIIM B TPOIIECCe ITOM y4eOHOH NeITeTbHOCTH; TOTOBHOCTH
OLICHHBATh CBOE MOBEACHHE W TOCTYNKU CBOMX TOBapHILEH C MO3UIWU HPABCTBEHHBIX U MPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCEICTBUN MOCTYIIKOB;

LleHHOCTH HAYYHOTO O3HAHUS

3)MUPOBO33PEHYCCKUX TPEACTABICHUH O BEIIECTBE M XHUMHYECKOW pPEaKIUU, COOTBETCTBYIOIIMX
COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAyKM M COCTABISIONIMX OCHOBY JUIS TOHMMAHHUS CYITHOCTH HAay4HOM
KapTUHBI MUPA; MPEJICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJIBI, B3aUMOCBS3SIX YEIOBEKA
C IPUPOJTHON CPEIOH, O PO XUMHH B IO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

4)ro3HaBaTebHBIX MOTHBOB, HANPABIICHHBIX HA IMOJyYCHHE HOBBIX 3HAHHWU MO XUMHUH, HEOOXOIMMBIX
111 OOBSICHEHHSI HAOJI0JaeMbIX TPOLIECCOB U SIBICHUI;

5)no3HaBaTeNbHOW, WHGOPMALIMOHHOM M UYUTATENbCKOM KYyJIbTYypbl, B TOM 4YHCIE HaBBIKOB
CaMOCTOSITENIbHONH paboThl ¢ Y4eOHBIMH TEKCTaMH, CHPABOYHOW JIUTEPATYypOH, JOCTYHMHBIMH TEXHHYECKUMHU
cpeacTBaMU MH(OPMAITMOHHBIX TEXHOJIOTH;

6)untepeca K OOYyYEHHIO U TIO3HAHUIO, JIFOOO3HATEIBHOCTH, TOTOBHOCTHM U CIIOCOOHOCTH K
camM000pa30BaHMIO, MPOSKTHON U MCCIIEN0BATENbCKOM IEATEILHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBJIEHHOCTH
Y YpPOBHS O0Oy4YeHHUs B TaJbHEUIIIEM;

@®opMHUPOBAHUSA KYJIbTYPbI 310POBbSI

7)oco3HaHUs I[EHHOCTH J>XW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO, YCTAaHOBKH Ha
3IIOPOBBIA 00pa3 )KU3HU, OCO3HAHUS MTOCIICACTBUI U HEMPUATHS BPETHBIX MPHUBBIYCK (YIIOTPEOICHUS aIKOT OIS,
HapKOTUKOB, KypeHHs), HEOOXOAMMOCTH COOJIIOICHHSI TTPaBUII 0€30MMaCHOCTH TpU OOpAICHUH ¢ XUMHUYECKUMU
BEILIECTBAMH B OBITY M peabHOM KU3HU;

TpyaoBoro BOCHIUTAHUA
8) uHTepeca K MPaKTUUECKOMY M3YYEHHUIO Mpodeccuil U TpyJa pa3iudyHOro pojia, yBaXEHHE K TPyAy U
pe3yJibTaTaM TPYAOBOH EATeIbHOCTH, B TOM YHCJIE Ha OCHOBE NMPUMEHEHHS MPEIMETHBIX 3HAHW 10 XUMUH,



OCO3HAHHOTO BBIOOpPAa WHAMBHUIYAIbHOM TPAEKTOPUU NPONOJDKEHUS OOpa3oBaHUS C Y4ETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTHM K XUMHH, OOIIECTBEHHBIX HWHTEPECOB U TIOTPEOHOCTEW; YCIICHIHOM
npoeCCUOHATIPHON AEATENIbHOCTH W PAa3BUTUS HEOOXOIMMBIX YMEHHIA; TOTOBHOCTb aJalTUPOBATHCS B
Ipo¢eCCUOHATIBHOM CpeJie;

IKO0JIOrHYECKOro BOCIIMTAHUS

9) 5KOJIOTHYECKH 11E€JIECO00PA3HOTO OTHOIICHUS K MPUPOJIC KaK UCTOYHUKY JKM3HU Ha 3emJiie, OCHOBE €&
CYIIIECTBOBAHMS, MOHUMAHUS [IEHHOCTH 37I0POBOTO M O€30macHOro 00pasa U3HU, OTBETCTBEHHOTO OTHOIIEHUS
K COOCTBEHHOMY (HU3HUYECKOMY M TICUXMYECKOMY 3JI0POBBIO, OCO3HAHUS IIEHHOCTH COOJIIOJCHMS TIPaBHII
0€30macHOTO TMOBEACHHS MPU padOTE C BEIIECTBAMH, a TAK)KE B CUTYAIMSIX, YTPOXKAIOIIMX 3/I0POBBIO M KU3HU
JIIOZICH;

10) crmocoOHOCTH TPHUMEHSTH 3HAHUS, TOJy4YaeMble MPU HW3YYCHUW XUMUH, I pEIIeHUs 3ajad,
CBSI3aHHBIX C OKPY’KAIOIICH MPUPOJHON CPeNoi, MOBBIMICHUS YPOBHS IKOJOTHYECKOW KYJIBTYPBI, OCO3HAHUS
I00ATBHOTO XapaKTepa YKOJIOTHIECKUX MPOOJIeM | IyTeH UX pelIeHus MTOCPEICTBOM METO0B XUMHUH,

11) 9SKONOTMYECKOTO  MBIIUIEHUS, YMEHHS  PYKOBOJCTBOBATbCS WM B  IIO3HABATEIHHOM,
KOMMYHHUKATUBHOM M COIIMAJILHON TTPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATBI

B cocraBe MeTanpenMeTHBIX PE3yJIbTAaTOB BBIICIAIOT 3HAUYMMBbIC IJs1 (HOPMUPOBAHHUS MHUPOBO33PEHUS
oOIIeHayYHbIe MOHATHUS (3aKOH, TEOpHs, NPUHIIMII, TUMOTe3a, (akT, CHCTEMa, MPOLECC, SKCIEPUMEHT U Ip.),
KOTOpBIE UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX IIpeIMeTaxX U MO3BOJISIOT HA OCHOBE 3HAHUM U3 3THUX
peaMeToB (POPMHUPOBATH MPEICTABIEHHE O LIEIOCTHOM Hay4YHOH KapTUHE MHpa, U YHUBEpCAIbHbIE Y4eOHbIE
neiictBus (TIO3HABaTeNbHBIE, KOMMYHHKATHBHBIC, PETYJSTHBHBIE), KOTOPBIE O0OECTIEYMBAIOT (OPMHPOBAHUE
TOTOBHOCTHU K CAMOCTOSITEIbHOMY IIJIAHWPOBAHHUIO M OCYIIECTBICHUIO Y4EOHON AEATEIbHOCTH.

MertanpeameTHble pe3ysbTaThl OCBOEHHS OOpa3oBaTEeIbHOM MPOrpaMMbl MO XHMHHM OTPaXKaroT
OBJIAJICHHE YHUBEPCAJIbHBIMU II03HABATEIBbHBIMU JACUCTBUSAMH, B TOM YHCIIE:

Bba30BbIMH JIOTHYECKUMH A€HCTBUSIMHA
I)YMGHI/ICM HUCII0JB30BAaTh HpI/IéMBI JIOTHYCCKOI'0 MBIINUJICHUS ITPH OCBOCHHUU 3HAHUM: pPaCKpbIBAaTb CMBICJI

XUMHMUYECKUX TOHATHM (BBLIEIATh HX XapaKTEpHbIE IPU3HAKM, YCTAaHABIMBAaThb B3aMMOCBA3b C JIPYTUMHU
MOHATHUSMM), UCIIOIB30BATh MOHATUS 17151 OOBSICHEHUS OT/IENbHBIX (DAKTOB U SIBIEHUI; BBIOMpPATh OCHOBAHUS U
KPUTEpPHH 71 KJIacCU(UKAMK XMMUYECKUX BEIIECTB W XMMHMYECKHX pEaKIHMid; YCTaHaBIMBATh NMPUYMHHO-
CIICZICTBEHHBIE CBSI3M MEXJIy OOBEKTaMH MW3YYEHHUS; CTPOUTHb JIOTMYECKHE pPACCYKACHUS (MHAYKTHBHBIE,
JEAyKTUBHEIE, 110 aHAJIOTUH); [I€JIaTh BEIBOIbI M 3aK/IIOUECHNUS;

2)yMEHHEM TpPUMEHATh B TMpolecce IMO3HAHUSA TMOHATUS (IpEAMETHbIE U  MeETalpeiIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJEIM, UCHOJIb3yEMblE B XMMUH, IPEOOpPA30BbIBATh IIUPOKO NMPUMEHSIEMBIE B
XMMUU MOJICTIbHBIE TPEACTABICHUS] — XHUMHUYECKHH 3HaK (CHMBOJI 3JIEMEHTa), XUMHYecKas (opmyna u
ypaBHEHHE XUMUYECKON peaKkIui — MPU PEHICHUN Y4eOHO-TTO3HABATEBHBIX 33/1a4; C YUYETOM 3TUX MOJIEIBHBIX
IIPEJICTaBICHUN BBISBIISITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKN M3YyYaEeMbIX 0O0BEKTOB— XUMHUECKUX
BELIECTB U XMMMYECKUX PEaKUUi; BBISBIATH OOIIME 3aKOHOMEPHOCTH, NPUYMHHO- CIIEJCTBEHHbIE CBSI3U U
IIPOTUBOPEUMS] B M3yYaeMbIX IIpolleccaX U SABJIEHUAX; NpeiaraTb KpPUTEPUM JJs BBISBICHHUS ATHX
3aKOHOMEPHOCTEM M MPOTUBOPEUYHUI; CaMOCTOSITENFHO BBIOMpPATh CHOCOO pemieHus ydeOHOM 3amayuu
(cpaBHUBaTh HECKOJIbKO BapHAaHTOB DPELICHMs, BbIOMpaTh Haubosiee MOAXOISAMINNA ¢ YUYETOM CaMOCTOSITEIBHO
BBIJIEJICHHBIX KPUTEPUEB);

ba3oBbIMHU HCCIE€A0BATENbCKIMH AeHCTBUAMU
3)YM6HI/ICM HCIIOJIB30BAaTh ITOCTABJICHHBIC BOIIPOCBI B Ka4C€CTBC HMHCTPYMCHTA IMO3HAHUA, 4 TAKKE B

Kady€CTBC OCHOBbI IJI14 (I)OpMI/IpOBaHI/ISI THUIIOTE3BI IO MPOBEPKE MPABUIILHOCTU BBICKA3bIBACMBIX Cy)KIICHHﬁ;

4)npuoOpeTeHue OMbITa 1O IUIAHUPOBAHMIO, OpraHu3allud M MPOBEJICHUIO  YYCHHMYECKHX
IKCIIEPUMEHTOB: yMEHHE HaOJII0JaTh 3a XOAOM IIPOIIECCa, CAMOCTOSATENBHO NPOrHO3HPOBATh €ro pe3yibTar,
¢dbopmynrpoBaTk 0000IIEHNST W BBIBOABI MO pe3yjbTaTaM MPOBEIEHHOIO OIbITA, UCCIEIOBaHMSA, COCTaBIAThH
OTYET O IpoAEIaHHON pabdoTe;



Pa6oToii ¢ nngopmanueit
S)ymeHueM BBIOMpaTh, AHATM3UPOBATh U MHTEPIPETUPOBATH MHPOPMAILIUIO PA3ITUYHBIX BUIOB U (Hopm

NPEJCTAaBICHUS, TOJy4aeMyl0 M3 pa3HbIX HCTOUYHUKOB (HAYUHO-IOMYJIApHAs JIUTEpaTypa XHMHYECKOTO
COJIepKaHus, CHpPaBOUYHbIE IMOCOOMsA, pecypchl MHTepHeTa); KpUTHYECKHM OLEHMBATH IMPOTHBOPEUUBYIO U
HEI0CTOBEPHYIO HH(OPMAIIHIO;

6)yMEeHUEM NPUMEHSTh pa3IM4YHble METOABl W 3alpochl MPH TOUCKE W OTOOpe HHPOpPMALUU U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JUIS BBIMOJIHEHUS Y4YeOHBIX M II03HABaTEJbHBIX 3ajad oIpe-
NEeNEHHOTO THIA; IMPHOOpPETeHUEe OMbITa B O0JIACTH MCIOJIb30BaHUSA HH(OPMAIIMOHHO-KOMMYHHMKATUBHBIX
TEXHOJIOTH, OBJaJeHHE KyJbTYpOH aKTUBHOTO UCIIOJNB30BAaHUS  PA3JIMYHBIX TOMCKOBBIX  CHCTEM;
CaMOCTOSITENILHO BBIOMPATh ONTUMAJIbHYIO (hOpMy IMpescTaBIeHHsI MH(DOPMAIMK U WILTFOCTPUPOBAThH pellIaeMble
3aJ]auu HECJIOKHBIMH CXeMaMHU, TuarpaMMaMu, JpyrumMu popmMamu rpaduku u 1X KOMOMHALIUSAMUY;

7)yMeHUEeM HCHOJIb30BaTh U aHAJIU3UPOBAThH B Ipoliecce YUeOHOW M UCCIIe0BATEIbCKON AEATEIIbHOCTH
MH(POPMALIMIO O BIMSIHUN MMPOMBIIUIEHHOCTH, CEIbCKOTO XO03SICTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYXKArOIIei
MIPUPOJHOM CPELIbI;

YHuBepcaabHbIMU KOMMYHMKATHBHBIMH el CTBUSIMA

8) yMeHneM 3amaBaTh BOMPOCH (B XOZE JAMAIOTa W/WIN AUCKYCCHH) IO CYIECTBY 0OCYKIaeMOU TeMBI,
(opMyIMpOBATH CBOU MPEAJIOKEHHU OTHOCUTEJIBHO BBITIOJHEHUS MPEII0KEHHON 3a1auu;

9) mnpuoOpereHHE ONBITA MPE3CHTAMH PE3yJHTATOB BBIMOJHEHHS XHUMHYECKOTO HKCIEPUMEHTA
(J1abopaTOPHOTO OIBITA, JIAOOPATOPHOU PAOOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YYCOHOTO MPOEKTA);

10) 3aMHTEpEecOBaHHOCTh B COBMECTHOW CO CBEPCTHHMKAMHU I103HABATEIbHOW M HCCIIEIOBATEILCKOM
NESTeNbHOCTH NPU PELIEHUH BO3HHUKAIOIIUX MPOOJieM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB U COIIACOBAHUS
no3uuuii (oOcyXJaeHus, OOMEH MHEHMSAMH, «MO3TOBBIE IUTYPMbD», KOOPAMHALUA COBMECTHBIX JE€HCTBUH,
oIpeJiesIeHNe KPUTEPUEB 110 OLIEHKE KaueCTBA BHIMOJIHEHHON paboThI U 1Ip.);

YHuBepcanbHbIMH PeryJIITUBHBIMH AeHCTBHAMH
11) ymeHHeM caMOCTOSATENbHO ONPENENATh LEIu JAESITeIbHOCTH, IIJIaHUPOBaTh, OCYILECTBIISTH,

KOHTPOJIUPOBATh W TIPU HEOOXOJAMMOCTH KOPPEKTUPOBATH CBOIO JICATEIBHOCTh, BBIOWpATh HauOolee
s dexTuBHBIE CMOCOOBI pelIeHHs YYEOHBIX M TO3HABAaTEIbHBIX 3a/a4, CaMOCTOATEIBHO COCTABIISATH WIH
KOPPEKTUPOBATh MPEIOKEHHBIN aTOPUTM JCUCTBUM MPU BHITIOJHEHUU 33JIaHUN ¢ YYETOM TMOTYUYEHUsT HOBBIX
3HaHWK 00 W3ydaeMbIX OOBEKTaX — BEIIECTBAX W PEAKIMSIX; OIEHUBATh COOTBETCTBHE TIOJYYECHHOTO
pe3yJibTaTa 3asiBJCHHOM LIEIH;

12) ymMeHueM UCToIb30BaTh U aHATM3UPOBATH KOHTEKCTHI, MpelaraeMble B YCJIOBUH 3a/1aHUH.

HNPEIMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMeTHBIX pe3yJbTaTOB IO OCBOEHHIO OOS3aTENBHOIO COJEp’KaHMs, YCTaHOBIIEHHOTO
JAHHOM IpUMepHON paboyel MporpaMMoN, BBIIEISIOT: OCBOCHHbIE 00YYaIOIMMKCS Hay4YHbIE 3HAHUSL, YMEHHUS
U CIocoObl JACUCTBHM, cnenuduyeckue Ui OpeaMEeTHOW o0nacTé «XuMUs», BHUABI JEATEIBHOCTH 10
MOJIyYEHHIO HOBOTO 3HaHMSA, €r0 MHTEpIpeTalvy, NpeoOpa3oBaHUIO U MIPUMEHEHHIO B PA3JINYHbIX YYEOHBIX U
HOBBIX CUTYyalUsX.

[IpenmeTHble pe3ynbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTD Y OOYHAOLIUXCS CISAYIOIIUX YMEHUH:

1) packpelBaThb CMBICI OCHOBHBIX XMMMYECKHX IOHSTHHA: aTOM, MOJIEKYJA, XUMHUYECKUH 3JIEMEHT,
IIPOCTOE BEILIECTBO, CIOXKHOE BELIECTBO, CMECh (OJHOPOJHAS U HEOJAHOPOJHAs), BAJIEHTHOCTb, OTHOCUTEIIbHAS
aTOMHAasl U MOJIEKYJISIpHAs Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIpHAs. Macca, MaccoBas J10J11 XUMUYECKOIO
3JIEMEHTa B COEJMHEHUH, MOJSIPHBIH 0OBEM, OKCHI, KUCIOTA, OCHOBAaHHE, COJIb, AJIEKTPOOTPHULATEIBHOCTS,
CTETIEHb OKHCIICHUS, XUMHUYECKas peakuMs, KilacCU(PUKAIMs peakUuil: peakuuu COEIWHEHUS, peaKIuu
Pas3NoKEHUs], peaklui 3aMeleHHs, peakiMi oOMeHa, 3K30- U AHJIOTEPMUUYECKHE PEaKIMH; TEIUIOBOH 3¢ ekt
peakuuu; SApO aTroma, AJIEKTPOHHBINM CIIOM aroma, aTOMHas OpOWTalb, paguyCc aToMa, XUMHUYEcKas CBS3b,
NOJIIpHAsl M HETOJIApHAasl KOBAJIEHTHAs CBA3b, MOHHAsl CBSI3b, MOH, KaTUOH, aHUOH, PacTBOp, MaccoBas A0
BelecTBa (MPOICHTHAs KOHIIEHTPAIIUs) B PaCTBOPE;

2) WIIIOCTPUPOBAaTh B3aMMOCBA3b OCHOBHBIX XMMMUYECKHUX MOHATHH (CcM. I. 1) M HPUMEHSTH 3ITH



MOHSTHUS MIPU ONMMCAHUY BEIIECTB U UX MPEBPAICHUM;

3) HUCMONb30BaTh XUMHUYECKYIO CHMBOJIMKY [UJIi COCTaBJIeHHS (OpPMYJ BEUIECTB W ypaBHEHUH
XUMHUYECKUX PEAKLIUIL;

4) ompenensTh BaJEHTHOCTh ATOMOB JJIEMEHTOB B OWHAPHBIX COCAMHECHHSIX; CTENEHb OKHCIICHUS
JJICMEHTOB B OWHAPHBIX COCAMHCHUSX; MPUHAJICKHOCTh BEIIECTB K OMPEACIEHHOMY KIIACCY COSAMHECHHN I10
dhopmynaM; BHI XUMUIECKOH CBS3H (KOBAJICHTHAS M MOHHAS) B HEOPTAHMYECKUX COCTUHEHUSX

5) packpsiBaTh cmbich [lepuogmueckoro 3akona JI. M. MenpaeneeBa: 1eMOHCTPUpPOBATH MOHUMAaHUE
MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHUX JIEMEHTOB OT UX IosioxkeHus B [lepuoanueckoi cucreme;
3aKOHOB COXpPAHEHMs] MAacChl BEILECTB, IOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYE€HHs, 3aKOHa
ABorazpo; ONHMChHIBaTh W XapakTepu3oBaTh TabmuuHyio ¢opmy Ileproanueckoit CUCTEMBl XHUMHUYECKUX
AJIEMEHTOB: pa3iuyaTh MOHATHUS «TJaBHasl moarpymnna (A-rpynma)» u «mnobounas noxarpynna (b - rpynma)y,
Majible W OOJBIIME TMEepPUOJIbl; COOTHOCUTH 00O03Ha4YeHMs, KOTOpble uMMeroTcs B Tabmnuie «llepuogmueckas
cucremMa xumudeckux snemeHToB J[. M. MenzaeneeBa» ¢ YHCIOBBIMU XapaKTEPUCTHKAMU CTPOEHHUS aTOMOB
XUMHUYECKUX DJIIEMEHTOB (COCTaB M 3apsal sapa, oOIee YWCIO JJIEKTPOHOB M paclpeeNieHue HuX M0
AIEKTPOHHBIM CJIOSIM);

6) kiaccupuIUpPOBaTh XUMHUYECKHE DJIEMEHTHI; HEOPTraHMUECKHUE BEIEeCTBA; XMMHUECKHE peakuuu (1o
YHCIy U COCTaBY YYaCTBYIOIIUX B PEeaKIIUU BEIIECTB, 10 TEIJIOBOMY 3PPEKTyY);

7) xapakTepu3oBaTh (OMHUCHIBaTH) OOIIME XUMHUYECKHE CBOWMCTBAa BEIIECTB PAa3JIMYHBIX KIJIACCOB,
MOATBEPIK/1ask OMHMCAaHNE IPUMEpPaMH MOJIEKYJISPHBIX YPaBHEHHM COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINA;

8) pOrHO3upOBaTh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa; BO3MO>KHOCTH
MPOTEKAHUsI XUMUYECKUX NIPEBPAILICHUN B pa3JIMYHBIX YCIOBUSIX;

9) BBIUUCIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MaccChl BELIECTB; MAacCOBYIO JOJIIO
XUMHUYECKOTO AJIEMEHTa 1o (popMyTie COeMHEHUS; MAaCCOBYIO JOJIO BEIIECTBA B PACTBOPE; MPOBOJUTH PACUETHI
M0 YPAaBHEHUIO XMMHUYECKOU peaKIlni;

10) npUMeHSTh OCHOBHBIE OINEPAlMU MBICIUTEIBLHON NIEATETbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHUE,
0000IIeHNe, CUCTEeMATH3AIMI0, KIACCU(UKAIMIO, BBISBICHUEC IMPUYUHHO-CICACTBCHHBIX CBS3CH — IS
W3Y4YeHUsI CBOMCTB BEIIECTB W XHUMHUYECKUX pEAKIHMM; €eCTEeCTBEHHO-HAYYHBIE METOAbl TMO3HAHUS —
Ha0II0ZICHUE, U3MEPEHNE, MOICTTUPOBAHUE, SKCIIEPUMEHT (peabHbIN U MBICICHHBIN );

11) cnemoBaTh mpaBWiIaM IMOJIE30BAHUS XHUMHYECKOW MOCYIOW M JTaOOPaTOpPHBIM 00OPYIOBaHHEM, a
TaKKe MpaBWJIaM OOpAIIeHHsI C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIIUSIMU T10 BBITIOJIHEHHUIO J1a00OpaTOPHBIX
XUMUYECKUX OIBITOB IO TMOJYYEHHUI0O W COOMpaHUIO Ta3000pa3HBIX BEHIECTB (BOAOPOJAa M KHUCIOPOIA),
MIPUTOTOBJICHUIO PACTBOPOB C OMNPENEIEHHON MaccoBOM J0Jeil pacTBOPEHHOTO BEIIECTBA; IJIAHUPOBATh U
MPOBOJIUTh XUMHUYECKHUE HKCIIEPUMEHTHI 1O PACIO3HABAHUIO PACTBOPOB IIEJIOYEH W KHUCIOT C TIOMOIIBIO
WHIUKATOPOB (JIakmyc, heHoadTanenH, METHIIOPAHXK U . ).



TEMATHYECKOE IINIAHUPOBAHUE

Ne HaumeHnoBanue pa3iesion KosmuyecTBO 4acos Buasbl nesiteqibHOCTH Bunsbl, popmsl
n/m 1 TEM NMPOrpaMmbl BCEro| KOHTPOJIbHBIE | MPAKTHYECKHE KOHTPOJIsI
padoThI padcoThI

Beenenue

1.1. | IIpeamer u 3a12491 XUMAK 2 0 1 lcrionp30BaTh MEKIIpEeAMETHBIE CBsA3HM. Pasnuyars Y CTHBIN 0O1IpOC;
Teja W BellecTBA. 3HAKOMUThCS ¢ J1abopatopHbIM| IIpakTuueckas pabota
000pyIOBaHUEM. CobmoaTh TEXHHKY
0e30MacHOCTH

Hroro no pazgeny 2

Pa3gei 1. BemecrBa U Xummnueckue siBJjie

HUS C MO3ULUI ATOMHO-MOJIEKYJISIPHOI0 YYCHUs

2.1.

XUMHUYECKHUE DJIEMEHTHI
BEIIECTBA B CBETE€ ATOMHO-
MOJIEKYJISIPHOTO YUCHHS
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1

0

'Y cTaHaBIUBATh MCKIPCIMETHLIC CBA3H. Paznuuats
[OHATHUA  «aTOM», «MOJICKYJIa», «XUMHUYECKUH|
biieMeHT». ONuchIBaTh (I)I/ISI/I‘ICCKI/IC H XHUMHNYCCKUC

SIBJICHMUSI. CpaBHHMBaTh  CBOWCTBA  BEIIECTB.
HaGmonate  cBoiictBa  BemiecTB. CpaBHUBATH
(busznueckue Hu XAMHAYECKHE SIBJICHMUSI.

ComnocTaBisTh NPOCTBIE W CIOXHBIE BEIIECTBA.
Onpenenarb BaJEHTHOCTh aTOMOB B OHMHApHBIX
COCIMHCHUSX. YMeThb MOJIB30BaThLCS
[lepronyecKoil CUCTEMON XUMUYECKUX 3JIEMEHTOB
J[.11. MenneneeBa npu ONpPENEICHUU BaJEHTHOCTH.
OnuceiBaTh COCTaB NPOCTEMIIUX COEIUHEHUU 10
ux xumudeckuM dopmynam. CocTaBiasaTh GopmyIibl
OMHAPHBIX COEMHEHUN 110 U3BECTHOW BaJIEHTHOCTH|
aTOMOB. MonenupoBaTb  CTPOEHHE  MOJEKYJI
METaHa, AaMMHaKa, BOJOPOAA, XJOPOBOJIOPOJA.
Ilons30BaThCSA uHpopMarmen nu3 JIpYTHUX|
VICTOYHHUKOB JIJIsl TIOJTOTOBKH KPATKUX COOOIICHUI.
['0OTOBUTHh KOMIIBIOTEPHBIE IMPE3CHTALHUU IO TEME.
PaccunThiBaTh OTHOCHUTEIBHYIO  MOJIEKYJISIPHYIO
Maccy 1o (Qopmynam BemecTB. PaccuuThiBaTh
MAaCCOBYIO0  JIOJIFO XMMHYECKOIO JJIEMEHTa B

coeMHEeHNH. PaccuuThIBaTh MOJSIPHYHO  MACCY|

Y CTHBIN OIIPOC;
[TucemenHbI
KOHTPOJIb;




BELIECTBA.
YcranaBnuBaTh mNpocTeumme (HOpMyJbl BEIIECTB
110 MAaCCOBBIM JOJIAM 3JIEMEHTOB

2.2

XYWMHUYECKHUE PEaKIIHHU.
3aKOHBI COXPAHEHUsI MacChl
U DHEPTUH

OnucelBaTh NPOCTEMIINE XUMUYECKUE PEAKLUU C
[MOMOUIbI0 XUMUYECKUX YPABHEHUH.
KnaccupunupoBath XMMUYECKHE PEAKLIUH.
AKTyanu3nupoBaTh 3HaHUs 0 pHU3HaKax
XUMHUYECKUX PEAKLINM.

CocraBisaTh KJIaCCU(PHUKAIIUOHHBIE )71
CpaBHUTEIbHbIE TAaONMMIBI M CXEMbI, OIOPHBIE
KOHCIICKTHI.

BblunciasaTh MO0 XMMHMUYECKHM YpPaBHEHHUSAM Maccy
WIA KOJIMYECTBO BELIECTBA IO M3BECTHOM Macce
V1M KOJIMYECTBY BELIECTBA OJAHOIO M3 BCTYHAIOIINX
WJTH [TOJTYYAIOIIMXCS B peaKLMU BEUIeCTB

Y CTHBIN OIIPOC;
[TucemeHHbI
KOHTPOJIb;
KontponbHnas pabora;

2.3.

BemecTBa B okpyxaromien
Hac NpUPOJIE U B TEXHUKE

YcraHaBnMBaTh MEXKIPEIMETHBIE CBSI3U. Y UHUTHCS
MPOBOANTH XUMUYECKHUH dKcriepuMenT. Habmonarh
MpEeBpaIICHUs] H3ydyaeMbIX BemiecTB. ONHCHIBATH
CBOMCTBA BEIIIECTB " cMecel B X0JIe
TEMOHCTPALIMOHHOTO u 71a60paTOPHOTO
SKCIepUMEHTOB. CpaBHUBATh YMCTHIE BEILECTBA U
cCMeCH. YMeThb pas3aeiiarbh cmecu. [IpoBoauTs)
OYHCTKY BEILIECTB OTCTauBaHUEM, (PUILTPOBAHUEM,
BbITIApUBaHUEM. JlenaTh BBIBOABI M3 PE3YyJIbTAaTOB
[MPOBEACHHBIX XMMHUYECKHUX OMNbITOB. COCTaBIATH
KJIAaCCU(PUKAITNOHHBIE CXEMHI. [TpumensTh
CUMBOJIMKO-TpaUueCKre CpeICTBA HAIJISTHOCTH.
BbIunciiATh  MacCoBYH  JOJIO  pacTBOPEHHOTO
BelllecTBa B pactBope. [IpuroraBiuBaTh pacTBOpPHI
3aIaHHOM KOHIIEHTPALWH. ITons30BaThCS
nHbopMalMe W3 JAPYTUX  UCTOYHHKOB  JIf
[MOATOTOBKU KPATKUX COOOIIIEHUH.

['0TOBUTH KOMIIBIOTCPHBIC IIPE3CHTALIUHN 110 TCMC

Y CTHBIN 011poC;
[TuceMeHHbI
KOHTPOJIb;
KonrtponbHas paboTa;
[Ipaktnueckas pabota




2.4.

ITonsTue o razax. Bozayx.
Kucnopon. I'openue

lcnonb30BaTh MEXIIpeIMETHbIE CBSI3U.
cnonp30BaTh TpUMEpPHI PEIICHHs] TUIIOB 3ajad,
3aJJaUHUKU C TPUBEACHHBIMUA B HUX aJITOPUTMaMHU
pemienus 3agad. O600maTh U CUCTEMaTU3UPOBATh
3HaHUS 00 H3YyYEHHBIX BEIIECTBaX. YUUThCH]
peraTh UCCIIEAOBATEILCKUM IyTEM TOCTABICHHYIO
npobnemy. Habmogate mpeBpaleHuss M3y4daeMblX
BeriecTB. ONHCHIBaTH CBOMCTBAa BEUIECTB B XOJIE
NIeMOHCTPALIMOHHOTO U 1a00paTOPHOTO
HKCIIEPUMEHTOB. YUHUTHCS PACKPBIBATH NMPUIHHHO-
CIIEZICTBEHHYIO  CBSI3b  MEXIy  (U3UUECKUMHY]
CBOMCTBAaMHM H3y4aeMOT0 BEIIECTBA M CIIOCOOAMH
ero coOupanusi. [IpuMeHATh MOTyyeHHbIE 3HAHUS
[pU TPOBEJACHUM XUMHUYECKOTO SKCIEPUMEHTA.
YcraHaBiIMBaTh  CBSA3b  MEXIy  CBOicTBamy|
BeliecTBa M ero  npuMeHeHueMm. OtOupath
HEOOX0UMYI0  HMHGOpPMALMI0O U3 Pa3HBIX
MCTOYHUKOB.

['0TOBUTH KOMIIBIOTEPHBIE PE3EHTALIUHU 110 TEME

Y CTHBIN 0O1IPOC;
[TucemeHnHbI
KOHTPOJIb;
Kontponbhnas pabora;

2.5.

OCHOBHEIE KJIACCHI
HEOPraHUYECKUX
COeIMHEHNU

16

MccnenoBaTh CBOMCTBA  M3Y4YaeMbIX — BELIECTB.
Hab6maronaTte ¢buznueckue H XAUMHWYECKHUE]
MpEeBpaIICHUs] H3ydyaeMbIX BemiecTB. ONHCHIBATH
XUMHUECKHE peakiuu, HabmoJaemMbple B XOJE
TEMOHCTPALIMOHHOTO u 71a60paTOPHOTO
SKCIIEpUMEHTOB. Jlenath BBIBOABI M3 PE3YJIHTATOB
MPOBEAEHHBIX XAMUYECKHUX OITBITOB.
Knaccudunuponats n3y4yaemble BEIIIECTBA.
CocTaBnsiTh (hopMyITBI OKCHJIOB, KHCJIOT,
OCHOBaHMM, CcOJed. XapaKTepu30BaTb COCTaB WU
CBOMCTBA BEIIECTB OCHOBHBIX KJ1acCOB
HEOPraHUYECKUX COEIMHEHUH. 3anuceIBaTh
YPAaBHEHUSI XUMHYECKUX PEAKIUN.

OcCylIeCTBISATh  T€HETUYECKYIO  CBSI3b  MEKIY]

KJIaCCaMM HCOPIraHUYCCKUX COGI[I/IHCHI/Iﬁ

Y CTHBIN 011poC;
[TuceMeHHbI
KOHTPOJIb;
KonrtponbHas paboTa;
[Ipaktuueckas pabota

HToro no pazaeny

49

Pazpea II. Xumuueckue IJIEMEHTDBI, BEIIECTBA U XUHMHUYECKHE PCaKIIUUN

B CBeTe JJIEKTPOHHOM Teopuu

3.1.

[leproanueckuii 3aK0H U

lcrionb30Bath MEXIpPEAMETHBIE CBSI3H.
MonenupoBaTh cTpoeHune artoMa. Omnpenensrp

Y CTHBIN OIIPOC;
[TuceMeHHbI




[Iepnoanueckas cucrema
XAMHUYECKUX DJIEMEHTOB

J1. 1. Menneneena.
Ctpoenue aroma

MOHATUA «XUMHYECKHUI QJICMCHT», ((HOpSI,[[KOBLIfI

HOMEDPY, «MaccoBOE YHUCIION, «H30TOIDY,
«OTHOCHUTEJIbHAsL aTOMHAsi Maccay, «3JEKTPOHHAs]
00010U9KaY, «QIJIEKTPOHHBIN cinoii»./enatp

YMO3AKJIIOUEHUSI O XapaKTepe M3MEHEHUs CBOWCTB
XUMUYECKHAX AJIEMEHTOB C YBEJIMYEHHUEM 3apsiioB
aToMHBIX sifep. [lomp3oBaThes uHpOpMaIUein wu3
NPYTUX WCTOYHUKOB IS ITOJATOTOBKH KPAaTKHX
COOOLICHUH.

KiaccudumupoBarh  M3y4eHHBIE ~ XHMHUYECKHE
PJIEMEHTHI U X coeAnHeHusl. CpaBHUBATh CBOMCTBA
BEILIECTB, TMPUHAJISKAIMUX K pPa3HbIM KJaccam;
XUMUYECKUE 3JIEMEHTHI pa3HBIX Tpym.
Y cTaHaBIMBAaTh BHYTPU- U MEXKIPEIMETHBIE CBSI3H.
OnucelBaTh U XapaKTepU30BaThb  CTPYKTYDY)|
TaOnuiel «lleprognyeckas cucreMa XUMHUYECKHUX|

DIIEMEHTOB A.H. Menneneesa» (xopoTKas]
(dopma).PaznuuaTe nepuoasl, TPYMIbl, TJIABHBIE U
00OYHbIE HOArPYIIIBL. XapakTepu30oBaTh

XUMHUYECKHE  DJIEMEHThl IO  IOJIOKEHUIO B
[lepuonnueckorn cucreme .M. Menneneesa.
CtpykrypupoBaTb  MaTepuail O KH3HH U
nesrenbHocTu J.M. MenneneeBa, 00 yTBepKaeHUY|
YIeHHS O IepuoANIHOCTH. OTOMpPATh MHPOPMALIHIO|
13 JIPYTUX MCTOYHUKOB JJISl MOJATOTOBKH KPATKHX
COOOIIIEHUIA.

['0TOBUTH KOMIIBIOTEPHBIE IPE3CHTALIMU 110 TEME

KOHTPOJIb;
KontponbHnas pabora;

3.2.

XHUMHYECKas CBI3b.
OKHCIIMTEIIBLHO-
BOCCTaHOBUTEIILHBIC
peakiuu

PaszrpaHnuuBaTh TOHATHS «XUMHYECKAsl CBSI3b),
«KpucTalmuieckas pemérka». O000IaTe MOHATHS]
«KOBAJICHTHAsl HEMOJSIPHAs CBA3bY», «KOBAJCHTHAs]
MOJISIPHAsE  CBA3b», «HOHHAs CBA3b», «HOHHAad
KpHUCTaJUIMYECKas peLETKaY, «aToOMHas
KpUCTaJUIMUECKasi  pEmETKay,  «MOJEKYJsSpHas
KpPUCTAJUINYECKAss PEIIETKa».YMETh COCTaBJISTH
CXeMbl 00pa30BaHHUS BELIECTB C Pa3IUYHBIMY]
BHIAMH XUMHYECKOU CBS3MU. VYMeTh
XapaKTEpU30BaTh CBOWCTBA BEIIECTBA, 3HAs €ro
KPHUCTAJUIMYECKYIO PELIETKY. MoaenupoBaTh

CTPOCHUC BCIICCTB C KOBAJICHTHOM U MOHHOM

Y CTHBIN 01IpOC;
ITucbMeHHbBIN
KOHTPOJIb;
KontponbHas pabora;




cBs3pt0.  OmpenensiTb  CTENEHb  OKHCICHUS]
hiieMeHTOB. COCTaBIATH (POPMYJIBI BEIIECTB  TIO0
CTCIICHU OKHCIICHHS 3JICMEHTOB.
O000IIaTh MOHATHS «OKHCJIUTEIbY, «OKHCICHHEY,
«BOCCTAHOBHTEIIbY,

«BOCCTaHOBJIEHHE». Pacrio3HaBaTh ypaBHEHUS
OKHCJINTEIBHO-BOCCTAHOBUTEIBHBIX peaxiuil.
PaccraBisTh KO3 HULIUEHTHI METO/10M
HJIEKTPOHHOT0 OanaHca. Y CcTaHaBIMBAaTh BHYTPH- U
MEXIPEIMETHBIE CBSI3H. CocraBndth

KJacCU(UKAIMOHHBIE CXEMbl, CPAaBHUTEJIbHBIC U
o0oOmaromue tabmuupl. OTOMpaTh HHPOPMAIHIO
13 PYyTUX MCTOYHHMKOB JUIsl MOATOTOBKU KPAaTKHX|
COOOIIIEHUIA.

['0TOBUTH KOMIIBIOTEPHBIE IPE3EHTALIUHU 110 TEME

3.3. | Bonopon —
PO Ao BOAY U
SHEPIUIO

HaOmronate TpeBpamieHuss W3ydaeMbIX BEIIECTB.
OnuchiBaTh  CBOMCTBA  BEIIECTB B XOJ€
IEMOHCTPAIMOHHOTO " 71a60pPaTOPHOTO
bkcrepuMeHToB. CoOirofaTh MpaBHUia TEXHUKY]
0€30MacHOCTH. YYHTBHCS PACKphIBaTh MPHUYNHHO-
CIICICTBEHHYIO 3aBUCHMOCTb MEXAY (PH3HMYECKUMHU
CBOMCTBAaMHM H3y4aeMOI0 BEIIECTBA M CIIOCOOAMH
ero cobupanus. [IpUMEHSTH TONyYeHHBbIE 3HAHUS
MpU TPOBEJACHUM XUMHUYECKOTO SKCIIEPUMEHTA.
YcraHaBIMBaTh  CBSA3b  MEXIy  CBOMcTBamy|
BEIIECTBA M €r0 IPUMEHEHUEM.

OTOupaTh HEOOXOIUMYIO HH(POPMALUIO U3 JIPYTHX|
MCTOYHHUKOB

Y CTHBIN 011poc;
IInceMeHHBIH
KOHTPOJIb;

3.4. | 'astoreHs!

lcrons30Bath 3HAHUA JUIS COCTAaBJICHMUS]
XapaKTEPUCTHKHU €CTECTBEHHOT'O CEMENCTBY
rajoreHoB. HaOnronaTe mpeBpamieHus H3y4aeMbIX
BemecTB. OmNKMChIBaThL CBOMCTBA BELIECTB B XOJ€
NIEMOHCTPALIUOHHOTO u 71a00paTOPHOTO
DKCIIEPUMEHTOB. Y CTAaHABIMBAaTh CBSA3b MEKIY
CBOMCTBAMM BEIECTBA M €r0 IPUMEHEHUEM.
Y cTaHaBJIMBATH BHYTPU- U MEKIIPEIMETHBIE CBA3H.

Co0bio1aTh MpaBuiIa TEXHUKU 0€30MaCHOCTH

Y CTHBIN 0O1IpOC;
ITnceMeHHRBIH
KOHTpPOJIb;

Hroro no pasueiny:
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OBIIEE KOJIMYECTBO YACOB

68

4,25




110 ITPO'PAMME




IHOYPOYHOE IINTAHUPOBAHUE

MoJb - equHHIIA

Ne Tema ypoka Kosan4yecTBo yacoB Hdara Buabi,
n/n usydyenus | GopMsl
BCEro | KOHTPOJIbHBbIE | IPAKTHYECKHUE
KOHTPOJIA
padoThI padoThI

1. Brenenue. [Ipeamer u 1 0 0 05.09.2022 | YcTHEIN
3agadyd XUMUH. MeToabl OITpOC
XUMUU. XUMAYECKUN SI3BIK.

[IpaBuna Th B kabunete
XUMUU.

2. [IpakTudeckast pabora Ne |1 0 1 07.09.2022 | [IpakTuyeckas
1«IIpuemsl oOpartieHus ¢ pabota
mabopaTOpHBIM
000pYyIOBaHUEM)

3. [ToHsiTHE «BEIIECTBOY B 1 0 0 12.09.2022 | YcrHbIit
(bU3KKe U XUMHH. onpoc
Du3znyecKre 1 XUMUIECKHE
siBiieHus. OnucaHue
(bU3HYECKUX CBOWCTB
BEILIECTB.

4. 1 0 0 14.09.2022 | YcrHbIit

ompoc,
IATOMBI. MOJIEKYJIBI. TTHCEMeHHLLH
X UMUYECKUE AIIEMEHTHI. KOHTPOJTb

5. [IpocTbie U CIOXKHBIE 1 0 0 19.09.2022 [YcTHBII ompoc
BEIIECTBA.

6. 3aKOH MOCTOSIHCTBA 1 0 0 21.09.2022 [Y cTHBIi
COCTaBa BELIECTB. onpoc
XuMugeckne GopMyIibl.

7 ATOMHO-MOJIEKYJISIPHOE 1 0 0 26.09.2022 [Y cTHBII
yaeHue. OTHOCUTENbHAs 0IIpOC
ATOMHAasi Macca.

OTHOCHUTENIbHAS
MOJIEKYJISIpHAsE Macca.

8. MaccoBble 0T 3JIEMEHTOB| | 0 0 28 09.2022 [YcrHbI#
B COCMHEHUSX. 0npoc

9. [lepromuieckas cucrema | | 0 0 03.10.2022 |[Y cTHBII ompoc,
XUMHUYECKUX IJIEMEHTOB /J[. [[1iCEMEHHBIN
1. Menpaeneesa. KOHTPOJIb

10. BaneHTHOCTb XUMHUYECKUX 1 0 0 05.10.2022 Y cTHBIN OIIpocC,
biemeHToB. OnpeneneHue [TrucbMeHHBIIM
BAJICHTHOCTH 3JIEMEHTA I10 KOHTPOJIb
[MOJIOKEHUIO DJIEMEHTA B
[EpUOIUYECKON CUCTEME.

1. 1o 0 10.10.2022 [Y/ cTHEIH onpoc,
Cocrasiienue GopMyII 1o [[1icCbMEHHBIN
BAJICHTHOCTH. KOHTPOJIb

12. OrnpejiesieHre BAICHTHOCTH | | 0 0 12.10.2022 |YcTHBII ompoc,
Mo ¢hopMysam BEIIECTB U [ [ncbMEHHBIH
coctaBieHue GopMyI MO KOHTPOJIb
BAJICHTHOCTH.

13. KosmuecTBo BemecTna. 1 0 0 17.10.2022 [Y cTHBIi ompoc,




[KOJIMYCCTBA BCIICCTBA.

14.

Perenue 3aay 1o Teme
«KonnmuecTBO BEIIESCTBAY.

19.10.2022

'YcTHBIN onpoc,

15.

Perrenue 3agad mo TeMe
«KomuecTBO BeliecTBa.

24.10.2022

Y cTHBII ompoc,

16.

O06001menue u
CHCTeMaTH3alus 3HaHUH 110
TeMe «XUMHUYECKHE
SJIEMEHTHI M BEIIIECTBA B
CBETE aTOMHO-
MOJIEKYJIIPHOTO YUEHHUSI.

0.25

26.10.2022

TIuceMeHHbIH

KOHTPOJIb

17.

CyIIHOCTB, TPU3HAKU
YCIIOBHSI TPOTEKAHMUS
XUMHUYECKUX PEaKInii.
TeroBoit s ekt
XMMHUYECKON peaKiyu.

07.11.2022

'Y CTHBIN Ompoc

18.

Pemenue 3amad 1mo Teme
«TemmoBoit apdhext
XUMHYECKON PEAKIIUN

09.11.2022

'YcTHBII onpoc,

19.

3aKOHBI COXPaHEHUS MacChl

n sHeprun. CocraBieHue

YPaBHEHUN XUMHUYECKUX
€aKIIU.

14.11.2022

'Y cTHBIN ompoc

20.

THUIIBI XUMHUYECKUX
€aKIUH.

16.11.2022

Y CTHBI OIIpOC

21.

CocTraBiieHHEe ypaBHEHUN
XMUMHUYECKHX PEaKIuii
A3JIMYHBIX TUIIOB

21.11.2022

'Y cTHBII onpoc

22.

PacueTsl N0 XUMHUYECKUM
ypaBHEHUSIM

23.11.2022

Y CcTHBIN Onpoc

23.

O0o00IIeHNE U
crcTeMaTH3aIns 3HaHUH 110
TeMe « XUMHYECKHUE
[peakuuu. 3aKoH
COXPaHEHUS] MaCChI».

28.11.2022

'Y cTHBIN onpoc

24.

KontposnbHas padora Nel.

30.11.2022

KoHnTtponpHas
pabora;

25.

UucTrIe BelecTsa 1 CMECH.

05.12.2022

'Y cTHBIN ompoc

26.

[TpakTudeckas padora Ne2
«O4HCTKa BEIECTB»

07.12.2022

IIpakTuyeckas
pabora;

27.

PactBOpHhI. PacTBOpHMOCTH
BEILIECTB.

12.12.2022

'Y CTHBIN Ompoc

28.

MaccoBas 1o
ACTBOPEHHOT'O BEIIECTBA.

14.12.2022

Y CcTHBIN Onpoc

29.

PerieHue 3amad 1mo TemMe
«MaccoBas noiis
ACTBOPEHHOT'O BEIIECTBAY.

19.12.2022

'Y cTHBIN ompoc

30.

[IpakTuueckast pabora Ne3
«[IpuroroByienue pacTsopa
C 3aJJaHHOMN
KOHIIEHTpALIUE».

21.12.2022

[IpakTnyeckas
pabora;

31.

Bo3ayx - cMech ra30B.
OTHOCUTENBHAA TUIOTHOCTD
ra3oB.

26.12.2022

'Y CTHBIN Oompoc




Kucnopon - xumudeckuit

32. 09.01.2023 |Y' CTHbIH ompoc
PIIEMEHT U IPOCTOE
BEILIECTBO.

33 X¥MHYECKUe CBOMCTBA U 11.01.2023 [YcrHBI# onpoc
[IPUMEHEHNE KUCIOPO/Ia.
['openue u MeuIeHHOe
OKHCJICHHE.

34. O60061eHNE U 16.01.2023 |YcTHBII onpoc,
CHUCTEMAaTU3allMs 3HAHUHU 110
TemaM ""Beliectsa B
OKpY’Karolllel Hac MpUpoae
1 Texauke", "Ilonstue o
razax'.

35. Kortporsias paGora Ne2, 18.01.2023 | KonTpomnbsHas

pabora;

36. (OCHOBHBIE KJIaCChI 23.01.2023 [YcTHBI onpoc
HEOpraHUYECKUX
COCIMHECHU.

37. (OCHOBHBIE KJ1acChl 25.01.2023 [YcTHBIA onpoc
HEOPraHUYECKUX
coenrueHnii. OKCUIbI

38 (OCHOBHBIE KJIacChl 30.01.2023 |[Y cTHBII ompoc
HEOPraHUYECKUX
coenquHeHnl. OcHOBaHMUSI.

39. (OCHOBHBIE KJIACChI 01.02.2023 |[Y cTHBII ompoc
HEOPraHUYECKUX
coenuHeHuii. Kuciortel.

40. (OCHOBHBIE KJIacChI 06.02.2023 |[Y cTHBIIT ompoc
HEOPraHUYECKUX
coenuaenuii. Coiu.

41. XHMMHUECKHE CBOICTBA 08.02.2023 Y CTHbIH Orpoc
OKCHIOB. [[1icCbMEHHBII

KOHTPOJIb

42 X1MUYecKre CBOMCTBA 13.02.2023 |[Y cTHBIIt ompoc
OKCHJIOB.

43 XMMUYECKUE CBOMCTBA 15.02.2023 [Y cTHBIiT onpoc
OCHOBAaHMII.

44. XMMHUYECKHE CBOMCTBA 20.02.2023 [YcTHBIiT onpoc
OCHOBaHMII.
IAM(OTEPHOCTb.

45 XMMHUYECKHE CBOMCTBA 22 02.2023 [Y cTHBI onpoc
KHCJIIOT.

46, X1MUYeCcKre CBOMCTBA 27.02.2023 Y CTHBII ompoc
KHCJIOT.

47 XMMUYECKUEe CBOMCTBA 01.03.2023 |[Y cTHBII ompoc
coJIel

48. XMMHUYECKHE CBOMCTBA 06.03.2023 |[Y cTHBII ompoc
coJiel

49. ['eHeTnueckas CBA3b 13.03.2023 |[Y cTHBIIT ompoc

HEOPTraHUYECKUX
coenuHennii. O000IIEHNE U
crcTeMaTH3anus 3HaHUH 110
TeMe «OCHOBHBIE KJIACCHI
OpraHUYECKUX
COCIMHCHUITY.




50. [IpakTiyeckas pa60Tva Ne5 0 15.03.2023 | IIpakTHueckas

«HccnenoBannue CBOWCTB
. pabora;

OKCUJIOB, OCHOBAHHI,
KHCJIOT U COJICI».

51. 1 20.03.2023 | KonTposbHa
KontponbHas pabora Ne3.

s pabota

52 CocTaB ¥ BaKHEHIINE 0 22.03.2023 [YcTHBI ompoc
XapaKTEPUCTHKU aToMa.

53 CTpOoeHHE IIEKTPOHHBIX 0 03.04.2023 |Y cTHBIIT ompoc
000JI0YEK aTOMOB.

54. CTpoeHuE IIEKTPOHHBIX 0 05.04.2023 |Y cTHBII ompoc
000JI0YEK aTOMOB.

55 [leproauyueckuii 3aK0H U 0 10.04.2023 [Y cTHBIit ompoc
eproANYECKas CUCTEMA
J[.11. MeHneneeBa

56. O606H.[CHI/IG u 0,25 12.04.2023 [ IncEMEeHHBIN
CHUCTEMaTHU3ALMs 3HAHUN 110 KOHTPOJIb
TeMme «CtpoeHue
BEILIECTBAY.

57, Buabl XUuMU4eCKOH CBA3H. 0 17.04.2023 [Y cTHBII ompoc
KoBasieHTHasI CBSI3b.

58 Buanl KOvBaJIeHTHOfI CBS3U 0 19.04.2023 Y cTHBIN onpoc
1 €€ CBOMCTBA.

59 I/IOHUHa;I CBSI3b U €€ 0 24.04.2023 [Y cTHBIIT ompoc
CBOIICTBA.

60.  |Creneup oxucncHus 0 26.04.2023 Y cTHBLH OnIpoc

61. Kpucraminaeckoe 0 03.05.2023 [Y cTHBIHA onpoc
COCTOSIHME BEIIECTB.

62. OKHUCIUTETBHO - 0 10.05.2023 [Y cTHBI# ompoc
BOCCTAHOBUTEIIbHBIE

€aKLUu.

63. PaccranoBka 0 15.05.2023 [Y cTHBIi ompoc
K03 (HULIEHTOB METO/I0M
PIIEKTPOHHOTO OanaHca.
0O60061eH1Ee U
CHUCTEMaTHU3ALMs 3HAHUN 110
remaMm «CtpoeHune
BEIIECTBAY.

64. 1 17.05.2023 | KontposbsHa
KontponbHas pabora N4

1 pabora;

65. Bonopox - XuMu4eCckuit 0 22.05.2023 |Y cTHBI ompoc
PJIEMEHT U MPOCTOe
BEIIECTBO. X UMHUYECKHE
CBOMCTBA U IPUMEHEHUE
BOIOPOAA.

66. Bona. [Tepokcu Bogopoa. 0 24.05.2023 | CTHBIH onpoc

67. ["anoreHsl - mpocThIE 0 29.05.2023 |Y cTHBII ompoc
BenecTBa. XJIOPOBOAOPOI,
COJISIHASI KUCJIOTA U UX
CBOMCTBA.

68. O60011IeHNE U cUCTeMalus 0 31.05.2023 [YcTHbI# onpoc

3HAHWI 32 Kypc 8 Kiacca.
[logBeneHue uToros.




OBIIEE KOJIMYECTBO YACOB | 68 5 4
I1O0 ITPOTPAMME

YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIA YHEHUKA

Xumus. 8 kinacc/Kysuenosa H.E., TuroBa U.M., I'apa H.H., O0mecTBO ¢ orpaHn4eHHON OTBETCTBEHHOCTHIO
«Mznatensckuii nentp BEHTAHA-T'PA®y; Akninoneproe oomectBo «M3narensctBo [IpocBenienney;
Xumus. 3agaunuk. 8 knacc. Kysnenosa H.E., Jlekun A.H.

METOAUYECKHUE MATEPUAJIBI JIUIS1 YAUTEJIA

Xumusi. JlocTikeHHEe METanpeMETHBIX Pe3yIbTaTOB 00ydeHus. PelieHre HHTerpaTUBHBIX YUEOHBIX
npobaem. Metonnueckoe nmocodue. 8-9 knaccel. [llatanoB M. A., Ky3nenosa H.E.

Xumus. TexHomorndeckue kapTel. MeTogudeckoe mocooue. 8 kiacc

Acanosa JI.H.

Xumusi. Metoaudeckoe nocodue. 8 kirace. AxmeroB M.A., I'apa H.H.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://resh.edu.ru/subject/29/8/
https://www.yaklass.ru/p/himija/8-klass



MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPYJIOBAHHME

[IK, mpoekTop, MHTEpaKTUBHAS JOCKA.

Y4eOHo-TpaKkTHYECKOE U YUeOHO-1a00paTOpHOe 000py10BaAHHE

[Tpubops1, HAOOPHI MOCY/IBI U JTA00PATOPHBIX MPUHAUICIKHOCTEH TSI XHMHYECKOTO KCIICPUMEHTA
OO1ero Ha3HAYCHUS

HarpeBarenbHble mprOOpHI (CIIUPTOBKA)

Jlocka I CyLIKU ITOCY b

JdeMoHCTPAUMOHHBIE
Habop nocynbl v IpUHAIIEKHOCTEH ISl IEMOHCTPAIIMOHHBIX OIBITOB M0 XUMUU

[lItatuB 175t JEMOHCTPALIMOHHBIX MPOOUPOK

Ha6op ¢naxonos (250 — 300 M 11 XpaHEHUsT PaCTBOPOB PEAKTHUBOB)

KoMiuiekTsbI 1151 J1a0OPATOPHBIX ONBITOB U MPAKTHYECKUX 3aHSTHI 110 XMMUH
Becnr

HaGop mocynpl u npuHaAIEKHOCTEH 11 yUEHUYECKOTO SKCTIEPUMEHTA

Ha6op 6anok 1yt XxpaneHus TBepAbIX peakThBoB (30 — 50 mur)

Habop cxnsiHok ((h1aKoHOB) 1711 XpaHEHHs] paCTBOPOB PEAKTUBOB

Ha6op npubopok (I1X-14, ITX-16)

Harpesarenu npubops! (ciuptoBku (50 M)

[TpuGop 1 MoTy4YeHUs Ta30B

[ltatuB naboparopubiii xumudeckuid [IIJIX

Moneaun
HaGop myist MmomenupoBaHus CTPOSHUS OPTAaHUYECKUX BEIIECTB

HarypanbHble 00bEKTBI
KOJLJIEKIIUH

ATOMUHUN

MeTanisl ¥ CIjIaBbl

MuHepainsl ¥ TOpHBIE IOPOJIB

HedTp u Baxkneiime npoayKkTsl ee nepepadboTku

TTnactmaccel

Crexkyio Hn3aCJIINA U3 CTCKIIa

Toruso

UyryHn u crans

PeakTnBbl

Hab6op «Kucnotem»
Kucnota cepnas
Kucnora consnas

Ha6op «Kucmotsi»
Kucnora azotHas

Habop «['unpokcuabny

Ha6op «Oxcumbpl METamioBy»

Habop «Metamib»

Ha6op «OrHeonacHbIE BCIICCTBA»

Cepa (mopomiok)




docdop kpacHbIit

Ha6op «["amorensn»
bpom
Won

Habop «["amoreHuann

Ha6op «Cynsdatsl. Cynbputsl. Cyabpuabdy

Ha6op «Kapbonatbn»

Ha6op «®ocdatel. Cuitnkats»

Habop «Aueratsl. Ponanuabl. CoeTuHEHUS JKeIe3a.

Habop «CoennHeHus MapraHiia

Ha6op «Hwutpatb»

Habop «MHaukaTopb»

Habop «¥YrneBopopoasi»

Hab6op «Kucnopoacoaepxkaiiyue opraHudecKue BEIecTBa»

Hab6op «Kucnotsr opranngeckue»

Ha6op «YrneBoasl. AMUHBI»

Habop «Matepuaib»
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