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HOACHUTEJBHASA 3AIINCKA
[Iporpamma cocraBieHa Io:

1. ®I'OC OO0 ytBepxaen mpukazom MO P® ot 17.12 2010 Homep 1897 «O6
yrBepxkieHnn @I'OC OO0y,

B cooterctBuu ¢ TpedboBanusimu ®OIT OO0 npuxaz MII Ne370 ot 18.05 2023r.
«O0 yrBepxaenuu GOIT OO0y,

2.3akoH MO P® ot 29.12.2012 r. Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit
beneparyu.»

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
OoOy4eHMs, BOCHHMTAHMS ¥ PA3BUTHUA OOYYAIOIIUXCS CPEACTBAMHU Y4eOHOTO
npeaMera, YCTaHABIIUBAET 00s13aTEIbHOE MIPEAMETHOE CoJIep KaHue,
IpeayCMaTpUBAET pACIpEAeICHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MpPOrpaMMbl O XHWMHUH, OINpPEIETseT KOJUYECTBEHHBbIC U
Ka4E€CTBECHHbIEC XapaKTEePUCTHKU COJIEpKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4E€TOM  MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarolmuxcs, ONpeAesisieT BO3MOXKHOCTH TMpeaMera st
peanuzaiuu TpeOOBaHWI K pe3yJibTaTaM OCBOCHHUS OCHOBHOUM 00pa30oBaTeNIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMS, a TaKKe TPeOOBaHUN K
pesynbratam oOy4eHHUs XUMUW Ha YPOBHE I1€JIeH N3YUYEHUs MPEeMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEIbHON JEATEIbHOCTH OOYyYaromerocs IO OCBOECHHIO
y4e0HOT0 Co/IepKaHUSI.

3HaHWEe XWMHH CIY>KUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
oOy4Jaromierocsi, ero MnpeACcTaBICHU O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrpatoT (QopMUpyeMble XHMHUEHW MPEICTaBICHUS O B3aWMOIPEBPAIICHUSIX
SHEPrUU U 00 DBOJIIOIMU BEUIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHbIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3ydenue xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJii  CaMOpasBUTUA U
dbopMupOBaHUsI KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QYHKIIMOHATLHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBINJICHUS W TBOPYECKUX CIOCOOHOCTEM
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOW  JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIBCKUX YMEHUN, HEOOXOIMMBIX KakKk B
MOBCEHEBHOM KM3HU, TaK U B MPO(PECCUOHAIBHOMN JESITENbHOCTH;

3HAKOMHUT CO CHEeHU(UKONW HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI
L[EJTOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS. OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH E€CTECTBEHHO--HAYYHOW TPAMOTHOCTH O0YJarOIITHXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
-HAyYHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlaHHBIC HampaBieHUS B OOYYCHHUU XHUMHUHM OOECIICUMBAIOTCS CIEIM(PUKOM
COoJIep)KaHMs  y4eOHOTO  MpeaMeTa, KOTOPBIM  sBISETCA  IeJarornyecku
aJanTHPOBAHHBIM OTpa)KEHHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs OPUEHTHPOBAH Ha
OCBOCHHE OOYYAIOIIMMHKCS CHCTEMBI IEPBOHAYAJIBHBIX TOHATHH XWUMHHU, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTACIBHBIX 3HAYMMBIX TOHSTHU
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ ATH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl 10 MPUHIHUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YUYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuonnueckoro 3akona /. . MenaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YpPOBHS K JPYyroMy, BBITIONHSASA (QYHKIUM OOBSCHEHUS U IIPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOIO0 MPUMEHEHUS W MOJYYCHUS
M3y4YaeMBbIX BEIIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKON COCTABIISAIOLICH HAYYHOU KapTUHBI MHUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO U
METO/1aM TIO3HAHUS B HAYKE.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMUYECKON HAyKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JIEATEIIBHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3agaya y4eOHOro mnpeaMera COCTOUT B (OPMUPOBAHHWU CUCTEMbl XUMHYECKHUX
3HAHUW — BaXHEUIMX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH,
JOCTYITHBIX 00OOIICHW MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAYKH, B
NpUOOIIEHNM K HAyYHBIM METOJaM IIO3HAHWSI TP HW3YYCHUW BEIIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH U PA3BUTHHU MO3HABATEILHBIX YMECHHUNA U



UX TPUMEHEHUU B Y4YEOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATENbCKON
NEeATEIbHOCTH, OCBOCHHMHM NPAaBWJI 0€30IacHOr0 OOpameHusi ¢ BEUIECTBaMHU B
MTOBCEHEBHOM KU3HHU.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMs Ba)KHOE
3HauYEHUE MPUOOPENH TaKHUE 11U, KaK:

— (dopmupoBaHHe MHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30oBaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY IPUHATHUIO PELICHUH,
CIIOCOOHOM aIalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HampaBJICHHOCTh OOy4YeHUSI Ha  CHCTEMaTHYEeCKOEe TMPUOOIICHHE
oOyyarommxcs K CaMOCTOSITENIbHOM IO3HABAaTEJIbHON JAESITENbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOIUMUCS
OMbITa PAa3HOOOPA3HON NEATENbHOCTH, MO3HAHHWS M CaMOIIO3HAHMS, KIIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHLUI), UMEIOIINX YHHBEPCAIBHOE 3HAYEHUE IS
Pa3JINYHBIX BUJIOB ACSITEIBHOCTH;

— (opmupoBanue oOmEeNd (QPYHKIMOHAIBHOM H €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUW OOBSACHATH U OLICHUBATh SIBJICHUS
OKpPYXAIOIEro MHpA, MCIHOJIb3Yys 3HAHUS U ONBIT, NOJyYEHHBIE NP H3YYECHHH
XUMHM, TPUMEHATh UX IPU pEHIeHUH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHUMAaHUSl LEHHOCTU XUMUYECKHMX 3HAHMA HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CaMOBOCIMTAaHUID Ha OCHOBE YCBOEGHHMS OOIIEYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGuiIs W HANPaBICHHOCTH JATbHEUIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3yUyeHUsT XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHuUsl, COCTABIISIETO8 YyacoB: B 8 Kiacce



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI O0YUYaIOIIUXCS.

JIMYHOCTHBIE  pE3yJbTaTbl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCS CUCTEMOM IO3UTHBHBIX LICHHOCTHBIX OpHEHTALM U
pacIIMpEeHne OIIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpuoOTHYECKOTr0 BOCTIUTAHNS:

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEOUIO, MOHUMAHWs 3HAYCHHUS XUMHUYECKOM HAyKU B JKH3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuel o
IIEPENOBBIX JOCTH)KEHHMSIX W OTKDPBITUSAX MHMPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUS O COLMAJIBHBIX HOpPMax M MpPaBUJIAX MEKIMYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBINIOJIHEHUHM YYE€OHbIX, [O3HABAaTEIbHBIX 3a/1ay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/1aHUU YUYE€OHBIX MIPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IMpOLECCE OTOW Y4YEeOHOM EeATEIbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPUIIEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM WU COCTaBISIOLINE
OCHOBY JIJI1 TOHUMaHUsl CYIIHOCTU HAYYHOM KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOIHOM CPEZIOH, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEIIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHHUE HOBBIX 3HAHUH I10
XUMHH, HEOOXOIUMBIE Ui OOBACHEHHUS HAOII0JAaEMBIX MPOIECCOB U SIBJICHHIA,
MO03HABATENIbHOM, MH()OPMAIIMOHHOW M YHUTATENbCKOW KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU JKW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEaIbHOMN KU3HMU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHHS NPEAMETHBIX 3HAHUM MO XWUMHHM, OCO3HAHHBIA BBIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOJPECCUOHATILHON CpejIe;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3AHHBIX C OKPYKAIOIIEH MPUPOJIHOU CPEIOH, ISl OBBIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYpbl, OCO3HAHHUS TIJIO0AJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (HAKT, CHCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYTOe.), KOTOPhIC
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOphIE oOecreunBaioT (HOPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICI XUMHUYECKUX TMOHSATUM (BBIACISITH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJIICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH JJIsl KJIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB M XUMHUUYECKHUX PEaKIIHi,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENIN, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YypaBHCHHUE
XUMHUUYECKON PEeaklMM — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 3aj1a4, C YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciieoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

PUOOpPETEHUE OIBITa 110 TUTAHUPOBAHHUIO, OPTaHU3AIMK W IPOBEIACHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M ()OPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaABOYHBIE
nocoOusi, pecypcel WHTepHETa), KPUTHYECKH OIEHWBATh MPOTUBOPECUYMUBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJb30BaHUS  HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTHUBHOTO MCIIOJIb30BAHMS PA3JIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHHKAaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIE NeHCTBHA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIbHOCTH B YCTHBIX W NMCBMEHHBIX TEKCTaX; JEJaTh NPE3EHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI y4eOHOTrO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OMNPEICICHHE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHbBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTD, BBIOUpaTh Hanbosiee 3PpPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IOJIYUYEHHOTO pPE3yJbTaTa 3asBICHHON 1I€JIM, YMEHUE
MCIIOJIB30BATh M aHAIIM3UPOBATh KOHTEKCTHI, IPEIAracMble B YCIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MJaHHOW (QeaepanbHON paboueil mporpamMMmoi,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIiy oOydenus B 8 kiiacce npeMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHE, COJIb, 3JIEKTPOOTPULATEIBHOCTb, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToOMa, AJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAs W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TIOHSATHUS MPU ONMKMCAHUM BEIIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNpEAeIEHHOMY KJAacCy COEIUHEHHUM Mo
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX D3JIEMEHTOB OT MX ToJioxkeHusi B llepromuueckoil cucreme,
3aKOHOB COXPAHEHMsSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iu4aTh TIOHATHUS «TJIaBHas
noarpynmna (A-rpynmna)» u «mnobdoyHas noarpymnmna (b-rpynmna)», Manesie u
OONbIIME TIEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsij s/ipa, 00IIee YUCIIO dIIEKTPOHOB
U PaCTIpEICIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIECTB, 10 TEIJIOBOMY 3 (DeEKTy);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTHU TMPOTEKAHUS XUMUYECKUX TPEBpAIllCHUN B
Pa3INYHBIX YCIOBUSAX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsi U3y4YeHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJIYYCHHUI0O WU COOMPaHHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEACIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB MICIIOYCH W KHUCIOT C MIOMOIIBI0 HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K koHnIy 00y4yeHus B 8 Kjiacce mpeIMETHBIC pe3yJIbTaThl HA

0a30BOM YPOBHE JOKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD y 00yUAIOIIHUXCS
YMEHUU:

pacKpbhIBaTh CMBICII OCHOBHBIX XHWMHUYECKHX TOHATHH: XHMHYCCKUH
AJIIEMEHT, aTOM, MOJIEKyJa, HOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIOKHO€ BEIIECTBO, BaJIEHTHOCTH, 3JIEKTPOOTPHUIATEIHHOCTh, CTEIMEHb
OKHUCJICHHS, XUMUYECKasl PEaKInsi, XUMUIECKast CBs3b, TEIUIOBOU d(PdeKT
peaknuu, MOJb, MOJSIPHBIH  00BEM,  pacTBOp,  DICKTPOJHTHI,
HEAJIEKTPOJUTHI, DJIEKTPOJIUTUYECKAST JTUCCOLMAINS, PEAKIUU HOHHOIO



oOMeHa, Karaau3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMBIE PEaKIMH, OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCJIUTENIb,  BOCCTAHOBHUTENIb, OKHCJICHHE ©  BOCCTAaHOBJICHHE,
aIIOTponus, aM(pOTEPHOCTh, XMMHUYECKasl CBsA3b (KOBAJICHTHAas, MOHHAs,
MeTaJuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUTaBBI, CKOPOCTh XHUMHUYECKON pEeaKIuu, TMPEeAeTbHO JOMyCTUMAs
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHMUYECKUX TMOHATHH U
MPUMEHSTDH ATH MOHATHSI IPY OMUCAHUU BEIIECTB U UX MPEBPAIICHHUI;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUJII COCTaBJICHUS (HOPMYJT
BEIIECTB U YPABHECHUN XUMUYECKUX PEAKIUN;

OTIPEIEISTh BaJICHTHOCTD M CTETICHh OKUCIICHUS XHMHUYECKUX DJICMECHTOB B
COCIMHEHUSX Pa3IMYHOTO COCTaBa, MPUHAIJICKHOCTh BEHIECTB K
OTpEeNIEIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHUYECKOU
CBs3M (KOBAJICHTHAs, WOHHAs, METaUIMUeCKas) B HEOPTaHMYCCKUX
COCIMHCHUSX, 3apsj MOHA M0 XUMHUYECKON (GopMylie, XapaKkTep Cpeasl B
BOJHBIX PACTBOPAX HEOPTAaHWYECKUX COCAMHCHHM, THIT KPUCTALIUICCKON
PEETKN KOHKPETHOTO BEIECTBA;

packpsiBath cMmbIica Ilepuonmyeckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IMOHWMAaHWE: OIMCHIBAaTh W XapaKTEPH30BaTh
tabnmuunyio (opmy Ileproanueckoid CUCTEMBl XUMHYECKHX DJIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymnma)» U «modouyHas
noarpymnmna (b-rpymnma)», manbie u  OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMA  XapaKTEPUCTHUKAMU  CTPOCHHUS  aTOMOB  XHUMHYECKUX
AJIEMEHTOB (COCTaB MW 3aps] sjpa, OOIIee YHUCIO JJIEKTPOHOB U
pacnpenesieHue WX 10 DJJIEKTPOHHBIM CJIOSIM), OOBSCHITH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHUU CBOWCTB JJIEMEHTOB M UX COCIWHCHUN B
npeaenax MaJlbIX IMEePUOIOB U TJIABHBIX TOJATPYIIT C YIYETOM CTPOCHHUS UX
aTOMOB;

KJIacCU(PHIIMPOBATh XUMHUYECKHE DJICMCHTHI, HEOPTaHWYECKHUE BEICCTBA,
XUMUYECKHE peakuuu (M0 YMCIy U COCTaBy YYAaCTBYIONIUX B PEAKITUU
BEIIECTB, MO TEMIOBOMY 3P EKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOIME U CHEUUUECKHEe XUMHYECKHE
CBOMCTBA TIPOCTHIX W CJOXHBIX BEIIECTB, MOATBEPXKIAas OIMHUCAHUE
MpUMEPaMH MOJICKYJISIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;



e COCTABJSITh YPaBHEHUS HJIEKTPOJUTUYECKOM JTUCCOLMALIMM  KHUCIIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKINA HOHHOTO
oOMEHa, ypaBHEHHUS pEaKlWid, MOATBEPKIAIOMNX CYIIECTBOBAHHE
TEeHETHYECKOM CBSI3U MEXKy BEIlIECTBAMH PA3JIMYHBIX KJIACCOB;

e PAaCKpbIBaTh CYIIHOCTh OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIUi
MOCPEICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;

e TMPOTHO3UPOBATH CBOICTBA BEHIECTB B 3aBUCHMOCTH OT HUX CTPOCHHS,
BO3MOXKHOCTH TMPOTEKaHUSI XWMUYECKHMX TMPEBpAlICHUN B pPa3IM4HbIX
YCIIOBHUSIX;

e BBIUHCIISITh OTHOCHUTEJIBHYID MOJEKYISIPHYIO H MOJSIPHYIO MAaccChl
BEIIIECTB, MAaCCOBYIO JIOJIIO XUMHUUYECKOTO »JJeMeHTa 1o ¢opmylie
COCJIMHEHHS, MaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, TPOBOAUTH PACUEThHI
110 YPaBHEHUIO XUMUYECKOW PEAKIUU;

e coOONIOMATH  TpaBWJIA  TOJB30BAHUS  XUMHUYECKOM  TMOCYI0M U
7a00paToOpHBIM  O0OPYJIOBAaHMEM, a TaKXke TNpaBuiia oOpalieHust ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHUSIMU 10 BBIMOJHEHUIO
Ja00pAaTOPHBIX XUMHYECKUX OIBITOB IO TOJYYEHHUIO M COOUpPaHUIO
ra3o00pa3HbIX BEIIEeCTB (aMMHAKa U YTIIEKUCIIOTO Ta3a);

e TMPOBOJIUTH  pEaKlUMH, MNOATBEPKAAIOIINE  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABAThH OMBITHBIM MyTEM XJIOpHIa-, OpOMU/I-,
noaua-, kapbonar-, ¢ocdar-, cuimkar-, cyiabdar-, TUIPOKCUI-UOHBI,
KaTUOHbl aMMOHHSI M HMOHBI M3YYEHHBIX METAIJIOB, MPUCYTCTBYIOLIUE B
BOJIHBIX PACTBOpPAaX HEOPraHMYECKUX BEILIECTB;

MIPUMEHSTh OCHOBHBIE OIEPAllMU MBICITUTEILHON AESATEIbHOCTH — AHAIN3 U
CHUHTE3, CpaBHEHHE, O0O0OOIIEeHNWEe, CHUCTEMATU3allMI0, BBISIBICHUE MPUYUHHO-
CJIIEICTBEHHBIX CBA3€U — IJII U3yYEHUS CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIU,
€CTECTBEHHO-HAYYHBIE  METOABl TO3HAHWUA — HAOJIOJEHWEe, W3MEpEHUE,
MOJEIUPOBAHUE, IKCTIEPUMEHT (pEeaJIbHBIM 1 MBICIICHHBIN ).



COAEPXKXAHUE OBYUYEHUA

8 KUIACC

ITepBoHayaIbHBIE XUMHYECKHE OHATHSA

[Ipenmer xumuun. Posib XMMUUM B )KU3HHU YEJTOBEKA. XMMHS B CUCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemecTs. [loHsaTHE O MeTOAax IMO3HAHMS B XMUMHMM. UHMCTBIE BEIIECTBA U CMECH.
Crioco0bl pa3eneHus: CMeCeu.

ATOMBI M MOJIEKYJIBl. XHMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHYECKHX
aneMeHTOB. [IpocThie U COXKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTHOcCHTENBHAS MOJIEKYJIsIpHAs Macca. MaccoBast ol XMMUYECKOTO AJIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHas Macca. B3auMocCBsI3b KOIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMs] MacChl BeIECTB. XMMHUUYECKHe ypaBHeHus. Knaccuduxanus
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus ¢ JIabopaTopHBIM O00OPYAOBaHUEM, U3YUEHUE U OINKCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCIOTON) SIBJICHHM, HAOMIOACHUE U
ONMKMCAHWE NPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM cosu meau (1),
U3y4EHHE CIOCOOOB pa3/esieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapUMBaHUeE, AUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH IMOBAPEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWs MAacChl, CO3JaHME MOJIEIel MOJIEKYI
(ILIapOCTEPKHEBBIX ).

Ba:xkueiiye npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — 3nmeMeHT W mpocroe
BenlecTBo. Haxokaenuwe kuciaopoga B Ipupoje, (U3MUEecKHe M XUMHUYECKUE
cBoiicTBa (peakuuu ropenusi). Oxcuzabl. Ilpumenenune xkucinopoga. CrocoObl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbBl. Boma kak pactBoputrenb.  PacTBOpHI.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PaCTBOPE. XMUMHUYECKUE CBOMCTBA BOJbl. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOZiE€ U B KU3HU 4eloBeka. KpyroBopor BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  cojeoOpasyroniue (OCHOBHBIE, KHUCJIOTHBIE, aMQpOTepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
cBoMcCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcunoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuu. [lomydyeHrne OCHOBaHUM.

Kucnotsl. Knaccuduxarnus kucnor. Homenknarypa kuciot. dusndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJICHCTBUSA BEIIECTB C KUCIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MO>XHO HCIOJIb30BAaHUE BUIEOMATEPUAIOB), HAOMIOAECHUE O0pa3OB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEIOBAaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BAaHHUE BHUIEOMATEpPHAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydyeHue B3zaumopeiictBusa okcupga menu (1) ¢ pactBopoM cepHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IHepuoauueckui 3axkoH u Ilepuoguyeckasi cucreMa XUMHYECKHUX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETLHO-BOCCTAHOBUTEILHbIE PEAKIMHU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yloT aM(pOTEPHBIE OKCHUIbI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Tepronnueckoit cucrembl xumnudeckux 3emeHToB JI. . MenneneeBa. lepruoabt
u rTpynmbl. DOu3nyeckuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEpPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnexkTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepuCTUKa XUMHUUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leprnoanueckoro 3akona u [lepuoanyeckoil CUCTEMBI XUMHUYECKUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbli U
IpaKIaHUH.

Xumudeckas CcBsa3b. KoBajieHTHast (TOJisipHass W HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBbHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
rUAPOKCUIA LMHKA C pacTBOPAMHM KHCIOT U IIEJIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS ).

Mescnpeomemmnuie ceasu



Peanuzanmsi MeXNpeaMETHBIX CBSI3€M MPU HM3yYEeHWHW XWMHH B § Kiacce
OCYIIECTBJISIETCS 4Yepe3 HWCIOJIb30BaHME KaK OOIMUX E€CTECTBEHHO--HAYYHBIX
MOHATUH, TaK Y TOHITHH, SIBISIONAXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO ITHKJIA.

OO61ue ecTecCTBEeHHO--HAYyUHbIC TTOHATHS: HAyYHBIM (haKT, TUIIOTe3a, TEOpHUs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHUE, U3MEPECHHE, MOJICNTb, SIBIICHHE.

®dusnka: MaTepus, aToM, O3JCKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHU],
W30TOIBI, PAJHMOAKTHBHOCTh, MOJICKYA, SJICKTPUUCCKUNA 3apsii, BEIIECTBO, TEIO,
00bEM, arperaTHoe COCTOSIHHUE BEIIECTBA, ra3, (PU3MYECKUE BEIUYUHBI, CTUHHUIIBI
WU3MEpPEHUsI, KOCMOC, TUTAaHETHI, 3BE37161, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['ecorpadms: armocdepa, rtuapochepa, MUHEpaAIbl, TOPHBIE IOPOIHI,
I0JIC3HBIC HCKOIIaeMBbIC, TOILINBO, BOJIHEIC PEeCypCHI.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jiesioB U TeM
KoHnTpoJbHbIe IIpakTH4eckue
n/n MPOrpamMmmbl Bceero
padoThI padoThI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaxHas 00J1acTh
1.1 €CTECTBO3HAHMS M MPAKTHYCCKOM 5 2
JIeATETLHOCTH YeJIOBEKa
1.2 BemiecTBa 1 XUMHYECKHE PEAKITUN 15 1
Hroro o pasneny 20
Pa3znen 2. BaxxHelilue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB
51 Boznyx. Kucnopoa. Ilonsitue 06 6
' OKCHaX
Bonopoa.llonsitue o kucnorax u
2.2 8 1
COJISIX
Bona. PactBopsl. Ilousrtue 06
2.3 P 5 1 1
OCHOBaHUSX
OCHOBHBIE KJIACChI HEOPTAHUYECKUX
2.4 ! P 11 1 1
COCTMHEHU I
Hroro no paszneny 30

Paszgea 3. [lepuoanueckuii 3axoH u [lepuoguyeckas cucrema xummuueckux 3jaemMeHToB /. M. MengeneeBa. CTpoeHune aroMoOB.
Xumuueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBHTEIbHDBIE PC€aKIuu

[lepronnueckuii 3aKOH U

3.1
[lepnonuueckast cucrema

7




XUMHUYECKUX 3jieMeHToB J[. 1.
Mennene-eBa. CTpoeHue atoma

Xumudeckas cBa3b. OKUCIUTEILHO-

3.2 8
BOCCTAaHOBHUTEIIbHBIE PEaKIIUU

Wroro no pazueny 15

PesepBHOE Bpems 3

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoTshI

JlaTa
U3y4eHus

[Ipenmer xumuu. Ponap XuMuu B KU3HU
yeJioBeka. Tejia v BemecTna

IlonsTHE O METOAAX MO3HAHMS B
XUMHUU

[TpakTueckas paborta Ne 1 «[IpaBuna
paboThI B 1a0OPaTOPUU U IPUEMBI
oOpareHus ¢ 1abopaTopHbIM
000py/I0BaHUEM

Yuctele BeniectBa U cMecu. CrocoObl
pasjiesieHus cMecei

XUMHUYECKHUE JIEMEHTBI. 3HAKU
(CMMBOJIBI) XUMHYECKHUX JIEMEHTOB

HpOCTHe " CJIIOKHBIC BEIICCTBA

ATOMBI 1 MOJIEKYJTBI

ATOMHO'MOJ’IGKYJ'ISIPHOC YUCHUC

3aKOH MOCTOSHCTBA COCTaBa BEIECTB.
Xumunueckas popmyina. BageHTHOCTB
aTOMOB XMMHWUYECKHUX DJIEMEHTOB

10

11

[TpaxkTrueckas padota Ne 2
«Paznenenue cmecelt (Ha mpumepe
OUYMCTKU MOBApEHHOM COJIN)»

OTtHOCHUTENbHAs aTOMHAas Macca.




OTHOCUTENbHAs MOJIEKYJISIpHAsi Macca

12

13

MaccoBas J0JI1 XUMHYECKOTI'O
9JICMCHTa B COCIMHCHHU U

KonnuectBo BemecTBa. MoJIb.
Momnsipnas macca

14

dusugeckue 1 XUMUYECKUC SIBJICHUS.
XuMUYecKas peakuus

15

16

[Ipu3Haku u ycaoBusi IpOTEKaHUs
XUMHYECKHUX PEaKui

3aKoH COXpaHCHHA MACChI BEIICCTB.
XUMHYECKHE YpaBHCHUA

17

Brerancnenus KOJIN4YEeCTBa, MaCChl
BCIICCTBA 11O YPAaBHCHUAM XUMHNYCCKUX
peaKuuit

18

19

20

Knaccudukanus XuMU4ecKux peakiui
(coenuHeHUs, Pa3I0KEHUS,
3aMeIIeHus, 0OMeHa)

M. B. JIoMOHOCOB — y4€HBIN-
sHIMKIIoNneucT. O6o0IIeHNe 1

cUCTeMaTu3anus 3HaHUN

Konrtponsnas padora Nel o teme
«BemecTBa 1 XUMHUYECKUE PEAKLTUN

21

Bo3ayx — cMech razos. CocraB
BO3Ayxa. Kucinopong — sneMeHT u
npoctoe BeniecTBo. O30H

22

du3nyecKkue 1 XUMUIECKIE CBONCTBA
KHCIIOPOJia (peaKIuu OKUCIICHHUS,
ropenue). [lorstue 00 oxcuaax




23

Crioco0bI mostydeHust KHCI0poa B
1a00paToOpUU U MPOMBIIUIEHHOCTH.
[Tpumenenue kuciaopoa

24

TennoBoit 3¢ hexkT XuMuIecKoi
peaKIyu, OHSATHE O
TEPMOXUMHUYECKOM YPaBHEHHH, 3K30- U
SHJIOTEPMHUYECKHUX PEaKIUAX

25

26

27

TormmBo (HedTh, yroib 1 METaH).
3arpsi3HEHUE BO3/IyXa, CIIOCOOKI €T0
MpeA0TBpAICHUS

[TpakTrueckas padora Ne 3 o Teme
«[lony4yenue u coOupanue KUCIOpoaa,
M3yYEHHUE €r0 CBOMCTB»

Bomopoa — aneMeHT u mpocToe
BemecTBo. Haxoxaenue B mpupo/ie

28

duznueckre 1 XUMUYECKHE CBOMCTBA
Bojopoa. [Ipumenenne Bogopoaa

29

30

[ToHsTHE O KMCIIOTaX U COJISIX

CniocoObl noy4eHus BOA0poJia B
nabopatopun

31

[IpakTuueckas padbora Ne 4 o Teme
«ITomyuenne u cobupanue BoI0poaa,
WU3Y4YEHUE €r0 CBOMCTBY»

32

33

MomnsipHblii 00BEM ra30B. 3aKOH
ABoraapo
Brruncienus o0bEMa, KOJIMUeCTBA

BELIECTBA ra3a [0 €ro U3BECTHOMY
KOJINYECTBY BEIIECTBA WU 00BEMY




34

Beruucnenus 00bEMOB ra3oB o
YPaBHEHHUIO PEaKIIMy Ha OCHOBE 3aKOHA
00BEMHBIX OTHOLIEHUI ra30B

35

36

37

duznyeckre 1 XMMHUYECKHE CBOICTBA
BOJBI

CocraB ocHoBanuii. Ilonsatue 00
WHJIUKATOpax

Bona kak pactBoputens. HackleHnnbie

W HCHACBIIICHHBIC PAaCTBOPHLI.
MaccoBas nois BellecTsa B pacTBOpC

38

[TpakTuueckas padora Ne 5 o reme
«IIpuroroBieHue pacTBOpPOB ¢
onpeacEHHON MacCOBOM J10J1ei
PacTBOPEHHOTO BEIIIECTBAY

39

40

41

KonTtponsHast padora Ne2 o treme
«Kucnopoa. Bogopoxn. Boga»
Oxkcupsl: cocTaB, KiaccupuKaus,
HOMEHKJIaTypa

[TomydyeHue 1 XUMHYECKHE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX
OKCHJIOB

42

OcHoBaHUs: COCTaB, KJIaCCU(PUKAIIHS,
HOMECHKJIaTypa

43

44

[Tomydyenue 1 XuMHYECKHE CBOMCTBA
OCHOBaHUU

Kucnotsl: cocras, knaccuduxanus,
HOMEHKJIaTypa

45

[TonydyeHnune u XuMHYECKHE CBOMCTBA




KHUCJIOT

46

47

48

Comnu (cpennue): HOMEHKIATypa,
CIIOCOOBI IOJYyYEHUS, XUMUYECKHE
CBOMCTBA

[TpakTuueckas padora Ne 6. Pemenue
9KCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe
«OCHOBHBIE KJIACCHI HEOPTaHUUYECKHUX
COEIMHEHUIN»

I'eneTnyeckas cBs3b MEKAY KilaCcCaMU
HCOPIraHUYCCKUX COG,I[I/IHGHI/Iﬁ

49

OO0001IEHUE U CUCTEMATU3ALIUS
3HAHUH

50

51

52

Kontponbnas pabota Ne3 o teme
"OCHOBHBIE KJIacChl HEOPTaHUYECKUX
coequHeHu"

HepBLIe IIOIIBITKH KJ'IaCCI/I(bI/IKaI_II/II/I
XUMHYECKHUX 2IEeMEHTOB. [loHsaTHE O
rpynmnax CXO4HbIX 3JIEMCHTOB

Ilepronnueckuii 3aKOH 1
Ileproauueckas cucremMa XUMHYECKUX
aneMenToB /. 1. Menaeneea

53

54

55

[Tepuoapl, Tpynmel, MOATPYIIIIBI
Crpoenue atomoB. CoCTaB aTOMHBIX
anep. N3oTtomsl

CtpoeHue IeKTPOHHBIX 000JI09eK
aToMOB 3J1eMeHTOB Ileproanueckoit
cucremsl J. 1. MeHnaeneeBa

56

XapakTepucTuKa XUMHYECKOTO




3JIEMEHTA IO €ro MOJIOKEHHUIO B
ITepuoanueckoii cucreme /1. U.
Meunpeneena

3nauenue [lepuonnyeckoro 3akoHa
JUIS pa3sBUTHS HayKH U npaktuku. J[. K.

S MenpeneeB — y4€HbINU, [1E1ATOT U
IrpaXKIaHUH

58 DIEKTPOOTPUIIATEIILHOCTh AaTOMOB
XAMHYECKHUX DJIEMEHTOB

59 HonHasg xuMHu4JecKkas CBs3b

60 KoBaneHTHast mosipHast XUMHYECKast
CBSI3b

61 KoBajieHTHas HemoJiIpHas XUMHUYECKast
CBSI3b

62 CreneHb OKHCICHUS

63 OKHUCIUTEIBHO-BOCCTAHOBUTEILHBIE
peakuu

64 OKHCIINTEIN U BOCCTAaHOBUTEIN
KonTponbHnas padora Ne4 o teme

65 «CtpoenHne aroma. XUMHAYECKast
CBSI3bY

66 PesepBHblit ypok. O60011eHNE U
cUCTeMaTH3aIusg 3HaHui

67 PesepBublit ypok. O6001IeHNE U
CHCTeMaTu3aIus 3HaHUH

68 PesepBublit ypok. O60011eHNE U

CHCTeMaTHU3alus 3HaHU!







YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

» Xumus, 8 knacc/ 'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

» Xumusi, 8 kiace/ Pyasutuc I'.E., ®enpaman @.I'., AkiimorepHoe 00IIeCTBO
«M3marensctBo «IIpocBemenue»

» Xumusi, 8 knacce/ ['abpuensia O.C., Octpoymos WU.I'., Cnaakos C.A.,
AxkrmonepHoe obmectBo «M3aarenbetBo «lIpocBemenne»

» Xumus, 8 kinacce/ Pymsutuc I'.E., ®enpaman @.I°., AKiimoHepHoe 00IIeCTBO
«3marensctBo «lIpocBemienne», Xumus. 8 ki1.: KOHTpOJIbHBIE U TPOBEPOYHBIE
pabotel k yueOHuky O. C. 'abpuensna «Xumus. 8» / O. C. I'abpuens, I1. H.

bepeskun, A. A. Ymakosa u zp. - M.: Jlpoda, 2007.

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

"[Toypounsie pa3pabOTKH ¢ TUIAKTUYECKUM MaTepruaioMm " K y4eOHUKY,
"COOpHUK 33/1a4 U yIpaKHEHUN 10 XUMUHU 115 cpeaHedt mkossl" U.I". Xomuenko,
"CoopHuk aBTOopckux 3agad no xumun" I'.JI.Mapuianopab Xumus. 8 ki,
KoHnTtposnbHbie 1 mpoBepounbie padoThl kK yueOHuky O. C. ['abpuensina «Xumusl.

8» / O. C. TI'abpuensn, I1. H. bepe3kun, A. A. Ymakosa u nip. - M.: JIpoda, 2007.



MunucrepcTBo o0pazoBanusi 1 Hayku Pecny0smkm larecran

AJIMHHHUCTPAIUSA FOPOACKOro okpyra «r. Kacnuiick»

MBOY "COII Ne6 um. Omaposa M.O."

[TpunsiTo COT'JTACOBAHO
pelieHueM 3am.upekropa no YBP
METOAMYECKOTO

OOBEIMHEHUSI  y4UTEJeH Hecuna HLH.
MaTCMaTUKHU ot «30.» 08. 2023 .
[TpoTokon Nel

or «30.» 08. 2023 r.

PABOYASA ITPOTPAMMA

yueOHoro npeamera «Xumus. bazoBblii ypoBeHb»
JU1s1 oOygarommxcst 9 Kiraccon

Cpoxk peanuzanuu 1 rof

Kacnoniick 2023 roa



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma coctaBieHa 1o:

1. ®I'OC - 00O 2010 yrBepxaeH npukazom MO P® ot 17.12 2010 somep 1897
«O0 yrBepxaenun ®I'OC OO0y,

B cootBetrcTBuM ¢ TpeboBanusiMu @OII OO0 mpuka3z MIT Ne370 ot 18.05 2023r.
«O0 yrBepxaennu POIT OO0y,

2.3akoH MO P® ot 29.12.2012 1. Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit
beneparuu.»

[Iporpamma 1mo Xxumuu Oa€T MPEACTABICHHE O LEJAX, OOUIeH CTpaTeruu
oOy4eHHMs, BOCHHTAHHS M PAa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4E€OHOIro
npeaMeTa, yCTaHaBJIMBAET 00s3aTeNbHOE MIPEIMETHOE coJiep KaHue,
MpeAyCcMaTPUBAET pPACIpPENEICHUE €ro Mo KiaccaM M CTPYKTYpPUPOBAHHUE IO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHTYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4yeOHOro Ipolecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYarolmuxcsi, ONpeaeNsieT BO3MOXHOCTH TMpeAMeTa IS
peanu3anuu TpeOOBaHHMM K pe3yjbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOM
IporpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takxke TpeOOBaHMUN K
pe3yabTaraMm oO0y4YeHUs] XUMUU Ha YPOBHE 1IeJIeld U3y4eHusl IpeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETLHOCTH OO0YyYaromerocs IO OCBOCHHIO
y4e0HOTO COJIepKaHUSI.

3HaHUWE XUMHUHU CIY>KUT OCHOBOU i (DOPMUPOBAHMS MUPOBO33PEHUS
oOy4Jaronierocsi, €ro MpeACcTaBICHUl O MAaTepUaIbHOM E€IMHCTBE MHUpPA, BaXKHYIO
posib UrpatroT (GOpMUPYEMbIE XUMHUEU MPEACTaBICHUS O B3aUMOIIPEBPAILCHUSIIX
PHEPTUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TI00aThHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOW, DSHEPTETHUECKOM,
MUIIEBOIN U 3KOJOTUYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUSI.

N3yuenue xumun:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH 1T CaMOpPa3BUTUSA |
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSTECJIbHOW y4yeOHOW  JeATENbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEHEBHOM JXM3HU, TaK U B TPO(PECCHOHATILHOM NS TEIHHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
LEJI0CTHOTO B3IJIsA/1a HA €JUHCTBO MPUPO/IbI U YEJIOBEKA, SIBJSETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOU rpaMOTHOCTH O0y4aronIuxcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOU BKJIAaJl B KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBiieHUS B OOYYEHMHM XMMHUHM OOECHEUYMBAIOTCA CIEHU(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OII[ero 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja kK €€ uzydeHuro. ColepKaHue CKIIaJbIBAECTCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HSMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTHKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJlaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICYECHUEM
3HAHUW U3 paHee U3YYEHHBIX YYEOHBIX MpeaMeToB: «OKpYKaWOIUHd MUPY,
«buonorus» u «PU3UKa».

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHPOBAHMHM CHUCTEMBI XMMHYECKHX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JOCTYITHBIX 00OOIICHW MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAYKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKUX peaKiuii, B GOPMHUPOBAHUH U PA3BUTUHU MO3HABATEIBHBIX YMEHHUHN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LIENIH, KAK:

— (¢GopMHpOBaHHE WHTEIICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBHAM KU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOILECHHE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OIbITa Pa3HOOOpPa3HON NEATEIbHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIIOUYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3UYHBIX BUJOB IE€ATEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATIBHOW U €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXaIOLEr0 MHpA, MCIHOJIb3ys 3HAHUS W OMbBIT, MOJIYYCHHbIC MPU H3YYECHHUH
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJiieM B TOBCEIHEBHON >XHM3HU U
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
[eJIecCO00pa3HOro TOBEACHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOJTHON CPEIBI;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGuiIs W HANpPaBICHHOCTH JATbHEHUIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEZIEINIO).



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COILMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHSTBIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI O0YUYaIOIIUXCS.

JIMYHOCTHBIE  pE3yJbTaTbl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMA U
pacILIMpeHne OIIbITa AEATEIBHOCTHA Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) maTpuoOTHYECKOTr0 BOCTIUTAHNS:

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEIWIO, TIOHUMAHHsS 3HAYECHUS XUMHYECKOM HAyKH B JKH3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTU BIIAJETh JOCTOBEPHON HMH(popManuen o
IIEPENOBBIX JOCTH)KEHHMSIX W OTKDPBITUSAX MHMPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIIEHUH B KOJUJIEKTHBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBINIOJIHEHUHU YYE€OHBIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX MIPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHHIO
¥ B3aUMOIIOMOIIM B IMpOLECCE OTOW Y4YEeOHOM EeATEIbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPUIIEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM WU COCTaBISIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS NPUPOJIBI, B3aUMOCBS3SX YEJIIOBEKAa C
MIPUPOIHOM CPEZIOH, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEIIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHHUE HOBBIX 3HAHUH I10
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOM M YHUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HMCCIEI0BATEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBbIM 00pa3 KU3HU, OCO3HAHUE MOCIEJICTBUA U
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

UWHTEpEC K MPAKTUUYECKOMY U3yUYEHHUIO0 Tpodeccuil u TpyJia pa3IuyHOro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKH I1€JIECO00pa3HOE OTHOIICHHE K NPUPOJAEC KaK HCTOYHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
MpaBuUJI 0€30MacHOTO MOBEICHUSI IPU padOTE C BEIIECTBAMHU, a TAKKE B CUTYaIIUSX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOILIEH MPUPOJIHONU CPEeou, ISl MOBBIICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJIBTYpbl, OCO3HAHHMS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeAMETHBIX pE3yJbTaTOB BBIACIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPeAMETOB (HOPMHUPOBATH MPEACTABICHUE O LEIOCTHON



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, yYCTaHABJIMBATh B3aUMOCBS3b C JPYTMMHU TOHSATHUSIMH), UCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJIICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHUE pacCyXaeHus (MHIYKTUBHBIC, JCTYKTUBHBIC, 110 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE TPEACTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YypaBHCHHUE
XUMHUYECKON pPeakly — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUM,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI MJi1 (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTar, GopMyIupoBaTh 000OIIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M (POPM MPEACTABICHUS, MOJydaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaABOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHPOpPMAIlMU W COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JMJIs BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTHUBHOT'O MCIIOJIb30BAHMSI PA3JINUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTH UH(POPMAIMIO O BIUSHUM MPOMBIIIJICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOol  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIbHOCTH B YCTHBIX W NMCBMEHHBIX TEKCTaX; JEJaTh NPE3EHTALUIO
pe3yJbTAaTOB BBIMOJIHEHHUS] XUMUYECKOTO 3KCIEpUMEHTa (1ab0paTOpHOro OIbITa,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIMX MPOOJEeM Ha OCHOBE yuéTa OOLIMX HMHTEPECOB M COTJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHbBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSITENIBHO ONPENEIATh UENH JEATEbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/1a4, CaMOCTOSITEIbHO COCTaBJSATh WJIM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIB30BAaTh M aHAJIM3UPOBATH KOHTEKCTHI, IPEAJIAracMbl€ B YCIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, crnenupuiecKkue I TpeAMETHOW oOmactn «XHUMHS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xon1y oOyuenus B 9 kiacce npeMETHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSl YMEHUI:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUs, PEaKUUU 3aMEUICHUs, peaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToOMa, AJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBsA3b, MOH, KAaTMOH, aHUOH, PacTBOP, MAccoBas JOJIs BEIIECTBa
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJ€HTHAasT W HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBAa COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdoyHas noarpymnmna (b-rpynmna)», Manesie u
OONbIIE TEPHOJBI, COOTHOCHTH OOO3HAYEHUs, KOTOPHhIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacTpeeiCHUE UX M0 JIEKTPOHHBIM CIIOSM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAsi OMMCAHNUE TIPUMEPAMU MOJICKYJIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJSIPHYIO MacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CHUCTEeMaTH3aIMIo, KiIacCUu(UKaIHIO,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsi U3y4YeHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX pEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeIoBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XHUMHYECKOM  TOCYI0M U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCJIOPOJA), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEACIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB MIEIOYCH U KHUCIOT C MIOMOIIBI0 HHIUKATOPOB
(Jrakmyc, (benondraneun, METHUIIOPaHK u IpyTHeE).
pacKpbIBaTh CMBICII OCHOBHBIX XHWMHUYECKHX TOHATHH: XHMHYCCKUH
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIOKHO€ BEIIECTBO, BaJIEHTHOCTH, 3JIEKTPOOTPHUIATEIHHOCTh, CTEIMEHb
OKHUCJICHHS, XMMHUYECKasl PEaKIus, XUMUIECKasl CBs3b, TEIUIOBOW 3P (eKT
peakiuu, MOJib, MOJSPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, DJIEKTPOJIMTUYECKAS JTUCCOIMAIINS, PEaKIUh HOHHOTO
oOMeHa, Karaau3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTENIb,  BOCCTAHOBHUTENb,  OKUCJIEHHE U  BOCCTAHOBJICHHE,



aIIoTponus, aM(pOTEepPHOCTh, XUMHUUYECKasi CBSI3b (KOBaJICHTHAsl, MOHHAs,
METaJUINYecKasi), KpHUCTAIUIMYECKass pEIETKa, KOppO3Us METAILIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM pEeaKIUu, TMPEAeNbHO JOMyCTUMAs
koHueHtpanus [IJIK BemiecTna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHA U
MPUMEHSITH 3TU OHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONb30BaTh XHUMHMUYECKYI0 CHUMBOJIMKY [UIsl COCTaBieHHS (GopMyll
BEILIECTB U YPABHEHU XMMHUYECKUX PEAKIIMIA;

ONPENEIIATh BAJICHTHOCTD M CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIIMHEHUAX Pa3JIMYHOIO COCTaBa, MPHUHAICKHOCTh BEIIECTB K
ONpeNeNnEHHOMY KJIACCY COEOUWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBA3M (KOBAJEHTHAs, HMOHHAsA, MeETaJUIMYecKas) B HEOPraHUYECKUX
COEMHEHMSIX, 3apsA] MOHA MO0 XMMHUYECKOH (hopmyre, XapakTep Cpelsl B
BOJHBIX PACTBOPAaX HEOPraHWYECKUX COCIWHEHMM, THUIl KPHUCTALIMYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMmbicn llepuogmueckoro 3akona J[. WM. Menneneera u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIMUCHIBaTh W XapaKTEpHU30BaTh
Tabnnunyo (opmy lleproanueckoil cucTeMbl XMMHUYECKHX 3JIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymnma)» U «rmodouyHas
noarpynna (b-rpynma)», mansie u OOJbIIME MEPUOBI, COOTHOCHUTH
0003HayeHusl, KOTOpbIE HMEIOTCS B TNEPUOJUYECKON Taldiuue, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIIEMEHTOB (COCTaB M 3apsii sapa, oOOIIee YUCIO JJIEKTPOHOB U
pacmpeiesieHie WX 10 JJIGKTPOHHBIM  CJIOSIM), OOBSCHITH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUN B
npenaesax MallbIX NMEePUOIOB U TJIABHBIX MOJATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKHUE 3JIEMEHTbI, HEOPraHUYECKUE BEIIECTBA,
XUMUYECKHE peakuuu (10 YMCIy U COCTaBy YYAaCTBYIOUIUMX B pPEAKIUU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO W3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME W CHEHUPUUECKHE XUMHUYECKHE
CBOMCTBAa NPOCTBIX M CIOXHBIX BEIIECTB, NOATBEpPXAasi OINHUCAHUE
IpUMEPAMH MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOUIUX
XUMUYECKUX PEAKIINN;

COCTABJISITH YPaBHEHUS JJEKTPOJUTUYECKON JIHUCCOLUMALUU  KHCIIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKLINA HOHHOTO
oOMeHa, YypaBHEHHS pEaKUui, MOATBEPKAAIOIINX CYIIECTBOBAHUE
T€HETUYECKOM CBSI3U MEXKY BEIIECTBAMH PA3JIUYHBIX KJIACCOB;



e PpACKpBIBAaTh CYUIHOCTh OKHCJIHTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIUil
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;

e TMPOTHO3UPOBATH CBOICTBA BEHIECTB B 3aBUCUMOCTU OT HUX CTPOCHHS,
BO3MOXKHOCTH TMPOTEKaHUS XWMUYECKHX TMPEBpAlICHUN B pPa3IM4HbIX
YCIIOBHUSIX;

e BBIUHCISITH OTHOCUTEJIBHYIO MOJEKYJISIPHYIO U MOJIIPHYIO MAaccChl
BCIIIECTB, MACCOBYIO JIOJIF0 XHMHYECKOTO »dJIeMEeHTa 10 ¢dopmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOJUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEeaKinu;

e cOONIOMATH  TpaBWJIA  TOJB30BAHUS  XUMHUYECKOM  TOCYI0M U
7a00paToOpHBIM  O0OPYJIOBAaHMEM, a TakXke mpaBuiia oOpalieHust ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHUSIMU TI0 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYCHUIO U COOUpPAHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Trasa);

e TMPOBOJUTH  pEaKlMH, MOATBEPKAAIONIME  KAaueCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATh OMBITHBIM MYTEM XJIOpUJ-, OpOMU/I-,
uoaua-, kapbonar-, ¢ocdar-, cuimkar-, cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHE B
BOJHBIX PacTBOpPaX HEOPTAHMUECKUX BEIECTB;

MPUMEHSITh OCHOBHBIC OIEpallUd MBICTUTEILHON AEATEILHOCTH — aHAIN3 U
CHUHTE3, CpaBHEHHE, O0O0O0OIIEHNEe, CHUCTEMATU3allMI0, BBISIBICHUE MPUUYUHHO-
CJICJICTBEHHBIX CBSI3€W — JIJISI U3YUYE€HUS CBOMCTB BEIIECTB U XMMHUYECKHUX PEAKIIHH,
€CTECTBEHHO-HAYYHBIE  METOABl TO3HAHUA —  HAOJIOJEHUEe, H3MEpEHUeE,
MOJEIUPOBAHUE, IKCTIEPUMEHT (pEAJIbHBIM 1 MBICIICHHBIN ).



Conep:xanue 00y4yeHus

BemecTBo 1 XuMHu4ecKasi peakuus

[Tepuoanueckuii 3akoH. [leproanueckas cucTeMa XUMHYECKUX JIIEMEHTOB
1. N. MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB
XUMHAYECKUX JJIEMEHTOB IEPBBIX TPEX NEPUONOB, Kalvs, KaJlbLHUs WU HX
COCIMHEHUN B COOTBETCTBHMH C TMOJIOKEHUEM 3JIEMEHTOB B llepuoanueckoit
CHUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BellecTBa: BUIbl XUMHUYECKON CBSI3U. THIIBI KPUCTAJUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTAJUIMYECKON PEIIETKU
M BUJIa XUMHYECKOU CBS3H.

Knaccudpukanms u  HOMEHKIATypa  HEOPraHMYECKHMX  BEIIECTB.
XHMMHUYECKHE CBOMCTBA BEIIECTB, OTHOCALIMXCA K pPa3iIW4yHbIM KJjlaccam
HEOPraHUYECKUX COCAUHEHUN, TEHETUYECKas CBsI3b HECOPraHUYECKUX BELIECTB.

Knaccudukanusa XUMUYECKHX peakUuid MO Pa3jIu4yHbIM IpU3HAKaM (10
YHUCIIy ¥ COCTABY YYaCTBYIOIIMX B PEAKLMU BEIIECTB, [0 TEINIOBOMY 3(PQeKTy,
II0 W3MEHECHHIO CTEIIEHENM OKHCIEHMS XUMHYECKHUX DJJIEMEHTOB, IIO
o0paTUMOCTH, MO YYacTHIO KaTajau3aropa). OK30- U SHAOTEPMHUUYECKUE
peaKkuuu, TEPMOXUMUYECKUE YPABHEHHUS.

[lonsiTue 0 ckopocTn XuMHUYecKod peakuuu. lloHsTre 006 0OpaTHUMBIX H
HEOOpaTUMBIX  XMMHUYECKMX peakuusx. [loHATHE O TOMOreHHBIX U
reTeporeHHbix peakuusax. Ilonstue o karamuse. llonsaTtHe 0 XUMHUYECKOM
paBHOBecuU. PaAKTOpBI, BIMSAIOIIAE HAa CKOPOCTh XUMHUYECKOW peakuuu |
IIOJIOKEHUE XMMHUYECKOTIO PAaBHOBECHSI.

OKHCIIUTENEHO-BOCCTAHOBUTEIILHBIE ~ PEAKLUU, AJIEKTPOHHBIA OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBRHOM  peakiuu.  CocTaBieHue  ypaBHEHUH
OKHCIIUTEIIbHO--BOCCTAHOBUTENBHBIX PEAKLHUM C HCIIOJIB30BAaHUEM METOAA
AJICKTPOHHOTO OajaHca.

Teopus  SJIEKTPOIUTUYECKOW  JTHUCCOLMALIMH. DJIEKTPONUTEL U
HEdJIEKTPONuThl. KaThOoHBI, aHMOHBI. MexaHu3M AUCCOLMALNHA BEUIECTB C
Pa3IMYHBIMA BUJAMH XMUMHUYECKOU CBA3U. CteneHb nucconuanuu. CUIbHBIE U
ci1a0Oble DIIEKTPOJIUTHI.

Peakiuu wmoHHOro OOMeHa. YCIOBHS TPOTEKAHHS PEAKIUH HOHHOTO
oOMEHa, TOJIHBIE U COKpalléHHble MOHHbIE ypaBHEeHMs peakuuil. CBoiicTBa
KHUCJIOT, OCHOBaHUN M COJIEH B CBETE MPEJCTaBICHUN 00 AIEKTPOIUTHUECKOU
nucconnanuu. KauecTBeHHbIE peakiui Ha HOHBI. [IoHSATHE O THAPOIU3E COJICH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEIAMH KPUCTAUINYECKUX PEIIETOK HEOPTaHUYECKUX
BELIECTB — METAJIOB M HEMETAJJIOB (rpaduTa M ajiMasa), CJIOKHBIX BEIECTB
(xopuga HaTpusl), HUCCIEAOBAHME 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOH



peakuuu  OT  BO3ACHCTBHS  pa3NUYHBIX  (DAKTOPOB,  HUCCIIEOBAHHE
ANEKTPOINPOBOIHOCTH PACTBOPOB BEILECTB, MpoLecca AUCCOLMALMU KHUCIOT,
miesioueit u coseit (BO3MOKHO UCTIOIB30BaHUE BUIEO MAaTEPUATIOB), TPOBEICHHE
OTBITOB, WUTIOCTPUPYIONIUX MPU3HAKU MPOTEKAHUS Peakluid MOHHOTO OOMeHa
(oOpazoBanue ocanka, BBIJICICHHE Ta3a, oOOpa30BaHWE BOBI), OIBITOB,
WUTIOCTPUPYIOUIUX MPUMEPHl  OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI
(ropenue, peakuuu Pa3JI0KEHHUS, COEJIMHEHUS ), pacro3HaBaHUE
HEOPraHMYECKUX BEHIECTB C IMOMOIIBIO KAYECTBEHHBIX pEAKUUWA Ha HOHBI,
pELIEHNE PKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTauibl 1 MX coeIMHEHUS

OOmrast xapakTepuCTHKa TaloreHoB. (OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHbIe cTeneHn okucienus. CTpoeHue u GU3n4ecKue CBOMCTBA MPOCTHIX
BEILIECTB — TaJOreHOB. XHMHUYECKHE CBOMCTBAa Ha NIPUMEpPE XJopa
(B3aMMOJEHCTBHE C METaJIJaMH, HEMETalllaMH, IIeJIo4YaMu). XJIOPOBOJIOPO.
ComnsiHas KucnoTa, XMMHYECKUE CBOMCTBA, IOJIyYEHUE, IPUMEHEHNE. JlencTBHE
XJIOpa U XJIOPOBOJIOPOJA HA OPraHW3M 4YelOBeKa. BakHEWINe XJIOpHUAbl U UX
HAXO0XKICHUE B IPUPOJIE.

O6mass  xapakrtepuctuka diemMeHToB  VIA-rpynmbel.  OcoGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTEepHbIE CTENEeHN OKHUCIeHHs. CTpoeHne u pu3nyecKue
CBOMCTBa TPOCTBIX BELIECTB — KHUCIOPOJAa M CEpbl. AJUIOTPOIHbBIE
MOIM(UKALMK KUCIIOPO/AA U cepbl. XUMUUECKHE CBOWCTBa cepbl. CepoBOIOPOLI,
CTpoeHHe, (u3MuecKue U XuMudeckue cBorcTBa. OKcuabl cepbl  Kak
NPEICTaBUTENIM KUCIOTHBIX OKCHUIOB. CepHas KuCIOTa, (U3UYECKUE W
XUMHUYECKUEe CBOMCTBa (OOIIME Kak MpPEACTaBUTEN Kiacca KHUCIOT H
cnenupuyeckre). XuMUYECKUE PEaKlUu, JIEKAIIUE B OCHOBE MPOMBIIIJIEHHOTO
crioco0a Moxy4deHusi cepHoM KHUCIOTHL. [Ipumenenue cepHoii kuciaotel. Comu
CEepPHOW KHUCJIOTHI, KAUECTBEHHAsI peakius Ha cyibpar-uoH. HaxoxaeHnue cepbl
U €€ COCIMHEHUU B MpUPOJE. XUMUUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpenbl
COCIMHEHUSIMU Cepbl (KUCIOTHBIE 0K, 3arpsi3HEHHE BO3yXa U BOJOEMOB),
CIOCOOBI €r0 MPEOTBPAILIEHHUS.

O6mras xapakTepucTuka 31eMeHTOB VA-Tpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKUCIEHUsA. A30T, pacnpoCTPaHEHHE B
npupojie, Gpu3ndecKkre U XMMU4Yeckre cBoiictBa. KpyroBopot azora B nmpupoze.
AMMHaK, ero PU3nYecKue U XUMUYECKHE CBOMCTBA, MOJyYeHUE U TPUMEHEHUE.
Comn amMMoHUS, WX (UBUYECKHE W XUMUYECKHE CBOWCTBA, NPUMEHEHHE.
KauecTBeHHas peakius Ha MOHbI aMMOHHUA. A30THAsi KUCJIOTa, €€ MOJy4YeHUE,
du3nuecKkue M XUMHUYECKHE CBOMCTBA (00mME Kak MPEICTABUTENs Kiacca
KUCIOT U crneurduueckue). Vcnonp3oBaHue HUTPATOB W COJIEW aMMOHHUS B
KaueCTBE MUHEPAIbHBIX YA0OpeHud. XUMHUECKOE 3arpsi3HEHHE OKPYKAroIIeH



Cpellbl COEAMHEHUSIMU a30Ta (KUCIOTHBIE JT0XKIH, 3arpsI3HEHNE BO31yXa, IOYBBI
u BogoémoB). dochop, ammorponHbie Mogudukauu hochopa, dpuzndeckue u
xumuyeckue cBoiictBa. Oxcun dochopa (V) u  dochopnas xucnora,
du3nyueckre U XMMUYECKUe CBOMCTBA, nonydyeHue. Mcnonb3oBanue docdaros B
KaueCTBE MUHEPAJIbHBIX YI00PEHHIA.

Obmass  xapakrepuctuka aneMeHToB |VA-rpynmel.  OcobeHHocTH
CTPOEHHUS aTOMOB, XapaKTE€pPHbIC CTENEHU OKUCIEHUS. YTJIEpOH, ajlIOTPOIHbIE
MOJAU(UKALIUUA, PACIPOCTPAHEHHE B MPHUPOJAE, (PU3MYECKUEe U XHUMHUUYECKHE
cBoiictBa. Ancopouus. KpyroBopor yriaepona B npupoge. Okcuibpl yriepoja,
ux (U3HUECKHE W XUMHUYECKHE CBOWCTBA, JEHCTBHE HA XUBBIE OpPTaHU3MBEI,
MOJy4YeHHE U MPUMEHEHHE. DKOJOTHYECKHE MPOOIEMbl, CBA3aHHbBIE C OKCUIOM
yraepoga (1V), rumoresa rino0ambHOTO TOTEIUICHUS KIMMAaTa, MapHUKOBBIN
abdext. YrompHas kuciora u €€ CcoiaM, UX (UMYECKUE U XUMHUYECKHUE
CBOMCTBa, MOJy4Y€HUE M NpuUMeHeHue. KauecTBeHHas peakuus Ha KapOOHaT-
noHbl. Mcnons3oBanue kapOOHATOB B OBITY, MEAUIMHE, MPOMBIIUICHHOCTH U
CEJIbCKOM XO3SIICTBE.

[lepBoHavasibHbIE TIOHATHST OO0 OpPraHUYECKUX BEHIECTBAX Kak o
COCIMHEHUSIX yriiepojaa (METaH, 3TaH, STWUJICH, alleTHJICH, 3TaHOJ, TIUIEPHH,
yKCcycHass kuciora). IIpupoaHble HMCTOYHMKKA  YIJIEBOJOPOAOB  (YroJib,
MPUPOIHBINA a3, He(Th), MPOAYKTHI UX NEepepabOTKU (OEH3HH), UX POJIb B OBITY
U TpOMBIIUIEHHOCTH. [loHsATHE 0 OMOJIOrMYecKr BaKHBIX BEIIECTBAX: JKUPAX,
Oenkax, yrieBojax — U UX POJM B KU3HU 4eloBeKa. MaTepuaibHOe eIUHCTBO
OpraHUYECKUX U HEOPTaHUUECKUX COCTUHEHUM.

Kpemuuii, ero ¢usnueckue M XUMHYECKHE CBOMCTBA, MOJY4YEHUE U
npuMmenenue. CoenuHeHus: kpemHusi B npupoze. OOmme mnpencraBieHus 00
okcuze kpeMuus (1V) u kpemauneBoit kucinore. CUIMKATHI, UX UCTIOJIH30BaHUE B
OBITY, B IPOMBIIIJICHHOCTH. BaxkHeire cTponTebHbIe MaTepHaIIbl: KEpaMUKa,
CTEKJIO, IIEMEHT, O€TOH, kenie300eToH. [IpobiemMbl 6€30MacHOTO UCTIOIL30BAHUS
CTPOUTENIHLHBIX MAaTEPUAJIOB B MTOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHHe OoOpa3I0oB HEOPraHWYECKHUX BEIIECTB, CBOMCTB COJISHOMN
KHCJIOTBI, TPOBEICHUE KAYECTBEHHBIX PEaKIIUid Ha XJIOPHUI-UOHBI ¥ HAOIOICHUE
MPU3HAKOB MX MPOTEKAHUS, OMbBITHI, OTpaKAIOIUE (PU3NUECKUEe U XUMUYECKUE
CBOMCTBa TaJOr€HOB M HX COEIMHEHHH (BO3MOXKHO HCIOJb30BaHHUE
BUICOMATEPUATIOB), O3HAKOMJIEHHWE C OO0pa3laMu XJIOPUIOB (TaJOTCHUIIOB),
O3HaKOMJIEHHE ¢ oOpa3lamMu cepbl U €€ COECIUHEHUSMH (BO3MOXKHO
WCIIOJIb30BAaHNE BHJICOMATEpPHAIOB), HAONIOJCHHWE Tmpollecca OOyrIMBaHUS
caxapa moJa JCHUCTBUEM KOHLEHTPUPOBAHHOW CEPHOM KHUCIIOTHI, HU3YUYCHHUE
XUMHUYECKUX  CBOMCTB  pa30aBIE€HHONW CEpHOM  KHCJIOTHI, MPOBEICHUE



KaueCTBEHHOW peakiuu Ha Cynb(aT-uoH © HAOMIOJEHUE TMpU3HaKa e&
MPOTEKaHus, 03HaKOMJICHHE C (PU3MUECKUMHU CBOWMCTBaMHU a30Ta, pochopa u ux
COCIMHEHUM (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEpHaNIOB), 0Opa3lamMu
a30THBIX U (POCPOPHBIX yIOOpEHUIA, TOJIy4eHHEe, cOOMpaHne, paclio3HaBaHUE U
W3y4YCHUE CBOWCTB AMMHAKA, MPOBEICHUE KAYECTBEHHBIX PEAKIMN HA HOH
aMMoHUST W ¢ochaT-MOH © W3YYEHHWE TPU3HAKOB WX MPOTEKAHMS,
B3aMMOJIEUCTBHE KOHIEHTPUPOBAHHON a30THOM KHCIIOTHI C MEAbIO (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), H3YYEHUE MOJCNICH KPUCTALTUYECKUX
pemi€ToK anMasa, rpaduta, GQyiepeHa, O3HAKOMJIGHHE C IIPOLIECCOM
a7CcopOIMM pacTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YTJIEM U yCTPONCTBOM
MpOTUBOra3a, MoJiydeHue, coOMpaHHe, paclo3HaBAaHUE W WU3YYCHUE CBOMCTB
YIJIEKUCIOTO Tas3a, MPOBEJACHUE KAYECTBEHHBIX peakluid Ha KapOOHaT u
CUJIMKAaT-UOHbl U U3Y4YECHHUE IPU3HAKOB HUX IMPOTEKAHUs, O3HAKOMIIEHUE C
NPOAYKIIMEN CUJIMKATHOW MPOMBIIIJICHHOCTH, PEIICHUE IKCHEPUMEHTAJIbHBIX
3a7a4 1o TeMe « BaxxHele HEMETAIUTBI U UX COCTMHEHUS.

MeTajuibl 4 UX COCAMHEHMSI

OO0miast xapakTEepUCTHKAa XHMHUYECKHUX OJJIEMEHTOB — METaUIOB Ha
OCHOBAaHUU X I0J0KEHU B [leproinueckon cucteMe XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa u ctpoeHust atoMoB. CTpoeHne MeTauioB. Mertauindeckas
CBSI3b M METAJUIMYECKAsd KPUCTAIUIMYECKAS PEIIETKA. DJIEKTPOXUMUUYECKUN Pl
HanpspKEHUM MetauioB. Pu3nMyeckue M XUMHYECKUE CBOMCTBA METAJUIOB.
OO6mwme crocoObl ModydeHuss MeTauioB. [loHsSTHE O KOppPO3WU METAJIIOB,
OCHOBHBIC CIOCOOBI 3alMThl WX OT Kopposuu. CruiaBel (CTajib, YYTYH,
TIOPATIOMUHUNA, OpOH3a) U UX PUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilemoynpie  MeTtamwipl: nosoxkeHne B llepuogmueckoil  cucreme
XuMu4Yeckux 31eMeHToB [[. . MenaeneeBa, CTpoeHHE UX aTOMOB, HAXOXKICHUE
B mnpupoje. Pusznyueckre W XUMHUUYECKHE CBOWCTBA (Ha MpUMEpEe HATpUS H
Kausi). OKCUAbl M THUAPOKCUIBI HATpUsl U Kaius. [IpuMeHeHHe MIeTOYHbIX
METAJIOB U UX COCIUHECHUM.

[[lenouyno3eMenbHbIE MeETaadbl MarHuid W KaJbLMM: TIOJIOXKEHHE B
[lepuomnueckort cucreme xumudeckux osnemeHToB JI. WM. Menneneesa,
CTPOEHHUE HMX ATOMOB, HAXOXJICHUE B mNpupoje. OU3nuecKkne U XUMUUYECKUE
CBOMCTBA MarHus U Kaibliusa. BaxuHelume coeguHeHUs] Kaiablus (OKCHI,
TUAPOKCHU]I, COJN). JKECTKOCTH BOBI U CTIOCOOBI €€ YCTPaHCHHS.

AmomuHuii: nosoxkeHue B Ilepuonnueckoil cuctemMe XUMHYECKHUX
snementoB J[. M. MennaeneeBa, CTpoeHHE aTOMa, HAXOXICHUE B MPHUPOJIE.
duznueckre W XUMUYECKHE CBOWCTBA amtoMuHUS. AMGMOTEpHBIE CBOWCTBA
OKCHJA U TUAPOKCHUIA ATFOMUHUSL.



Keneso: nomoxenue B Ilepnogndeckon cuCTeMe XUMUYECKUX DJIEMEHTOB
. . Menneneesa, cTpoeHHE aTOMa, HAXOXAEHUE B npupoae. OPusndeckue u
XUMUYECKUe cBoMcTBa xene3a. OKCuabl, TUAPOKCHAbl U coiu kenesa (l1) u
xenesa (11l), ux cocras, cBOMCTBA U MTOTyYEHHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE C OOpa3laMi METAUIOB U CIUIaBOB, UX (U3NYECKUMHU
CBOMCTBaMM, U3YYEHUE PpE3YyJbTaTOB KOPPO3UH METAUIOB  (BO3MOKHO
UCIIOJIb30BAaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHAA
KallbllUg U HATpHUs C BOJOM (BO3MOXKHO HCIIOJIb30BAaHUE BUIECOMATEPUAIIOB),
HCCJIEIOBAHKUE CBOMCTB KECTKOM BOBL, ITPOLIECCA TOPEHMSI JKelle3a B KHCIOPOE
(BO3MOXHO HCIIOJIb30BAaHWE BHJEOMATEPHANIOB), MPU3HAKOB NPOTEKAHUS
KAUE€CTBEHHBIX PEAKLIUI HA MOHBI: MarHus, KaJIbLUs, aTIOMUHUS, IUHKA, )KEJIe3a
(1) u xenesa (IlI), memu (Il), HaOnrONEHHWE W ONKMCAHUE IPOIECCOB
OKpalllUBaHWs IUJITAMEHUM HWOHAMHU HaTpHs, Kauusg U Kaublus (BO3MOXKHO
HCIIOJIb30BaHUE BHJIEOMATEPUANIOB), HCCIEAOBaHUE aM(OTEPHBIX CBOMCTB
TUAPOKCHIA ATIOMUHUSA U THAPOKCHJIA LIMHKA, PEHIEHUE 3KCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BakHelume MeTaibl U UX COCIUHEHUS.

XuMHS M OKPYKAKOLIAA cpelaa

BemecTBa n Marepranbl B IOBCEIHEBHOM JKM3HU YeNoBeKa. be3zomacHoe
HCIIOJIb30BAaHUE BEIIECTB U XMMUUECKUX peakiuuil B ObITy. [lepBast momols rnpu
XUMHUYECKUX 0XKOTax U OTPaBICHUSIX.

XUMUYECKOe 3arpsi3HEHNE OKpYXKarouleil cpespl (MpeneabHas A0mycTumMas
KOHILIeHTpaiusi BemectB, painee — I[IJIK). Ponp xumum B pelieHuu
AKOJIOTHYECKUX MTPOOIIEM.

Xumuueckuit IKCnepumenm:

u3ydeHre o0pa3oB MaTepHalioB (CTEKIIO, CIIJIaBbl METAJIIOB, MTOJIMMEPHBIE
MaTepualbl).

Mesicnpeomemmuoie cea3u

Peanm3zanust MexnpeaMeTHbIX CBA3€W NPU U3yYEHUM XUMHH B 9 Kiacce
OCYUIECTBJISIETCS. 4epe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX
NOHATUM, TaK W TIOHATHUM, SIBJISIOMIMXCS CUCTEMHBIMH [JI1 OTHEIbHBIX
IIPEAMETOB €CTECTBEHHO--HAYYHOI'O LUKJIA.

OO01Me ecTeCTBEHHO-HAYYHBIE TIOHITHS: HAyYHBIA (paKT, TUIIOTE3a, 3aKOH,
TEOpHUsl, aHaJIU3, CHUHTE3, KIacCU(PUKALMS, NEPUOJUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJIEJIUPOBAHUE, U3MEPEHHUE, MOJENb, SIBICHUE, MapHUKOBBIN
3¢ deKT, TEXHOIOTHS, MAaTEPHAIBI.

@dusuka: Marepus, aroMm, 3JEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIHUZ,
U30TOMbI, PaJUOAKTUBHOCTh, MOJIEKYJa, JJEKTPUUYECKUN 3apsii, MPOBOJIHUKH,
NOJIYIPOBOJHUKH, AUDJIEKTPUKH, (POTOIEMEHT, BEUIECTBO, TENO0, OOBEM,



arperaTHoe€  COCTOSHHME  BEIIeCTBa, ra3, pacTBOP,  PacTBOPHUMOCTb,
KpUCTAJUIMYECKass pemeETKa, CIUIaBbl, (PU3MUECKUE BEIUYUHBI, CIMHHIIBI
M3MEpPEHUs, KOCMHUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COIHIIE.
buonorus: ¢orocunTes, ApixaHue, Ouocepa, SIKOCHCTEMa, MUHEPATBHBIC
yIOOpEHHS, MUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIIHHBIC BEIIECTBA.
['eorpadus: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHBIE TOPOJIBI,
TI0JIe3HBIE MICKONIAeMbIe, TOTLTHBO, BOJHBIC PECYPCHI.

TemaTHuyeckoe NVIAHUPOBAHUE

9 KIIACC
N HaumenoBanue KosnuyectBo yacos
(]
u/n pa3zieioB H TeM B Kourpoabnbie IIpakTuyeckue
cero
NMPOrpamMMbl padoThI padoTbI
Pa3znen 1. BeniecTBO M XUMHYECKHE PeaKIUU
IToBTOpEHME M
nyOJeHne 3HaHUM
1.1 T 5 1
OCHOBHBIX pa3zesioB
Kypca 8 kiiacca
OcHoBHbIE
1.2 3aKOHOMEPHOCTH 4
XUMHUYECKHUX PEeaKIIHii
DNEeKTPOTUTHYECKAS
JUCCOLIMAIIHS.
1.3 8 1 1
XHUMHUYECKUE PEAKIINN B
pacTBopax
Hroro no paszneny 17

Pazgea 2. Hemeraauibl M UX COeAUHEHU S

OO01mas xapakTepuCcTHKa
2.1 XUMHAYECKUX DIIEMEHTOB 4 1
VIIA-rpynnst. ['anorenst

OO1mast xapakTepuCTHKa
XUMHUYECKHX 3JIEMEHTOB

2.2 B} 6
VIA-rpynmnsl. Cepa u eé

COECTUHEHUS

OO01mast xapakTepuCTHKA
XUMHUYECKHX 3JIEMEHTOB
2.3 7 1
VA-rpynnsl. A30T,

dbocdop 1 Ux CoeTMHEHUS

2.4 OO1mast xapakTepuCTHKa 8 1 2



XUMHUYECKHX 3JIEMEHTOB
IVA-rpynnsl. Yriaepon u
KPEMHHI U UX
COCIMHEHUS

Uroro mo pazneny 25

Pazgea 3. MeTaauabl M HX COeIUHEHUA

OO01ue cBOKMCTBA
3.1 4
METAJUIOB

Baxxueiimue MeTanibl 1

3.2 16 2
WX COCTUHEHUS
Wroro mo pazneny 20
Pasznen 4. Xumus u okpyxaomasi cpeaa
41 BemectBa u maTepuansl B 3
' JKH3HH YeJIOBEKa
Utoro no pazneny 3
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO 68 7
YACOB I10 [TIPOT'PAMME
INOYPOYHOE IINTAHUPOBAHHUE
9 KJIACC
KounyecTBO 4acoB
Ne Hara
Tema ypoka Konrpouabnusie IIpakrnyeckue
n/n Bcero U3yYEeHUs
padoTsbI padoThbI
[Tepuonnueckuii
3aKOH.
1 [Tepuonnueckas 1

CHUCTEMA XUMHUUECKHUX
anemeHToB /1. W.
Menpeneena

3aKOHOMEPHOCTH B
M3MEHEHUU CBOUCTB

2 XUMHUYECKUX 1
3JIEMEHTOB TEPBBIX

TpEX MEPUOLOB

Knaccudukanus n

HOMEHKJIaTypa




HEOPraHUYECKUX
BEILIECTB

Bunnr xumuueckoit
CBSI3U U THIIBI
KPUCTAJUTMYECKUX
pemeéTox

KonTponbnas pabora
Nel o teme
«IToBTOpEHUE U
yrayOJaeHe 3HAaHUHA
OCHOBHBIX Pa3/IejioB
Kypca 8 Kiacca»

Knaccudukanms
XUMHYECKHUX PEaKIIH
10 Pa3TUIHBIM
MIpU3HAKAM

[TonsTHE O CKOpOCTH
XHUMHYECKOH
peaknuu. [lonstue o
TOMOTE€HHBIX U
TeTEPOreHHBIX
peaKIusx

Ilonsatue o
XHUMHYISCKOM
paBHOBECHH.
@aKkTOpPBI, BIUAIOIINAEC
Ha CKOPOCTh
XMMHYECKON peaKiuu
U TIOJIOKEHHE
XHUMHYECKOTO
paBHOBECHS

OKHUCIIUTETBHO-
BOCCTAHOBUTEJILHBIE
peaxkuuu

10

Teopus
BJIEKTPOTUTUYECKON
JUCCOITUAINH.
CunbHbIe U cliadbie
AJIEKTPOIIUTHI

11

12

HNonHble ypaBHEHUS
peakuuii

XUMHUYECKHUE




CBOMCTBA KHUCJIOT U
OCHOBaHUI1 B CBETE
MpeJCTaBICHUN 00
AJIEKTPOJIUTUYECKOMN
JIHCCOIAITAN

13

XHUMHYECKHE
CBOICTBA COJICH B
CBETE MPEACTABICHUI
00
AJIEKTPOJIUTAYECKOMN
JIHCCOIAITAN

14

[TonsiTue o runponuse
coJent

15

16

17

O0600111eHE U
cucTeMaTu3alus 1
3HAaHUU

[IpakTrueckas

pabora No 1.

«Pewmenune 1
IKCIIEPUMEHTAITLHBIX

3a1auW»

KontponbHas pabota

Ne2 o teme
«INEKTPOIUTHYECKAS
JUCCOLMAIIHSL. 1
XuMuueckme

peakuuu B

pacTBopax»

18

O61mmas
XapaKTEPUCTUKA
TaJIOT€HOB.
XHAMHYECKUE
CBOMCTBA Ha IpUMEPE
XJiopa

19

XJI0pOBOAOPO.
ConstHast KUCTIOTa,
XUMHUYCCKUEC
CBOICTBA,
MOJIy4YEHUE,
MIPUMEHEHHE

20

[IpakTrueckas
pabota Ne 2 o Teme




«IlonmyueHue constHON
KHUCJIOTBI, U3y4EHUE
€€ CBOMCTB»

21

Brrancnenus no
YpaBHEHUSIM
XUMHYECKHUX
peakuuii, €ciii OJuH
W3 peareHTOB JaH B
H30BITKE

22

O6mas
XapaKTEePUCTHKA
3nemMeHuToB VIA-

IPYIIIBI

23

AJIIOTPOIIHBIC
MOJTU(UKAIIIH CEPHI.
Haxoxnenue cepel u
€€ COCINHECHNH B
MIPUPOJIE.
XuMHueckue
CBOMCTBA CEphI

24

CepoBoaopo,
CTpOCHHUE,
¢busnveckue u
XUMHYECKHE
CBOMCTBA

25

Oxcunpl cepsbl.
CepHas KHUCIIOTa,
¢buznueckue u
XUMHYECKHE
CBOICTBA,
IIPUMEHEHNE

26

XUMUYECKUE
peakIuu, JIexKaIme B
OCHOBE
MIPOMBILIIIEHHOTO
crioco0a MoyryuyeHust
CEPHOM KUCIIOTBHI.
XUMHUYECKOe
3arpsi3HEHUE
OKpY>KaroIleu cpeibl
COCIMHEHHSIMU CEPBI

27

Brruucienue




MacCOBOU 10U
BBIXOJa MPOAYKTa
peakuuu

28

29

30

31

O6mas
XapaKTEePUCTHKA
31eMeHTOB VA-
rpynmnsl. A30T,
pacnpocTpaHeHuE B
MIPUPO/IE,
(dbuznveckue u
XHMHYECKHE
CBOMCTBa

AMMMak, ero
(buznvecKue u
XUMHUYECKHE
CBOWCTBA, MOJyYCHHE
Y TIPUMCHCHHUE

[IpakTnueckas
pabota Ne 3 o Teme
«Tonyuenne
aMMUakKa, U3y4eHHe
€ro CBOMCTB»

A3oTHasg KHUciaoTa, ¢€
¢buznyeckue u
XHUMHUYECKHE
CBOMCTBa

32

33

Hcnonp3oBanue
HUTPATOB U COJIEH
aMMOHUSI B KQUE€CTBE
MHUHEpaIbHbIX
yIoOpeHuit.
XUMHUYECKOE
3arpsi3sHEHUE
OKpY>Karollen cpeibl
COCIMHECHHSIMU a30Ta

dochop. Oxcun
docdopa (V) u
dbocdopnas kucnora,
¢buznueckue u
XUMHAYECKHE
CBOMCTBA, OJIyYCHHUE

34

Hcnons3oBanue




¢docdaToB B kauecTBe
MUHEPATBHBIX
yInoOpeHuit.
3arpsi3HeHue
MIPUPOTHOMN CPEJIbI
dbocharamu

35

36

37

38

39

40

41

Yraepon,
pacmpocTpaHeHHE B
IpUPOJE,
(dbuznveckue u
XUMHYECKHE
CBOICTBA

Oxcuppl yriaepona, ux
(buznvecKue u
XUMHYECKHE
CBONCTBA.
DKOJIOTUYECKHUe
poOIIEMBI,
CBSI3aHHBIE C OKCHIOM
yriaepona (1V)
VYronbpHas KUCIIOTa U
e€ conu

[IpakTnueckas
pabota Ne 4 o Teme
"Ilonyuenne
YIJIEKHUCIIOTO Ta3a.
KauectBennas
peakius Ha
KapOoHaT-NOH"

IlepBoHayanbHbIE
MOHATHUS 00
OpraHUYEeCcKuX
BElIeCTBaX KaK O
COETMHEHUSIX
yriepoja
Kpemuuii u ero
COEIMHEHUS

IIpaxTrueckas
pabota Ne 5.
Pemenue
JKCIIEPUMEHTAIIBHBIX
3a/1a4 110 TeMe




«Baxxneiue
HEMETAJJIbI U UX
COEIUHEHUS)

42

KontponbHas padota

Ne3 o Teme

«Baxxneimue 1
HEMETAIUIBL U UX
COEIUHEHHUS

43

44

45

O6mas
XapaKTEPUCTUKA
XUMHYECKHUX
DJIEMEHTOB —
METAaJLJIOB.
Mertannuueckas
CBS3b U
MeTaJuTHdecKas
KpUCTaJUTMYECKast
pemeTka.
duznueckue
CBOICTBA METAJIJIOB

XuMUyecKue

CBOMCTBA METAJLJIOB.
DNEKTPOXUMHUUECKUM 1
PsI HAaPSDKEHUN

METaJUIOB

OO6urue crmocoObl

MOJIyYEHUs] METaJIIOB.
CnaBbl.

Breraucnenus 1o

YpPaBHEHUAM 1
XUMHYECKHX

peakiuii, eciu OJ1H

W3 peareHTOB

COJIEPKUT MPUMECH

46

[TonsiTHe 0 KOppO3UN
METAJIJIOB

47

48

Ileno4ynblie MeTaIbI 1

OKcuael 1
THIPOKCH/IBI HATPHS 1
U Kaus

49

Illenouno3eMenbHbBIC
MeTaJIIbI — KaJbIIuH 1




50

Mar"Hui

Baxueiinue
COEIMHEHUS KaIbINAA

51

O06006111EHE U
cUcTEMaTU3alUs
3HaHUU

52

53

JKécTtkocTh BOIBI U
CII0COOEI €é
yCTpaHEHUS

[IpakTuueckas
pabota Ne 6 1o Teme
"YKEcTKOCTh BOIBI K
METOABI €€
ycTpaHeHus"

54

55

AnmroMuHUH

AwmdorepHbie
CBOMCTBa OKCHJIA U
THPOKCUA

56

57

58

59

60

Keiaeso

Oxcupl,
TUAPOKCHJIBI U COJTU
xenesa (l1) u sxxenesa
(rm

O06o06meHue u
cHUCTeMaTHh3aIus
3HAHUH

[TpakTnueckas
pabota Ne 7.
Pemenue
AKCIEPUMEHTAIIbHBIX
3a/1a4 10 TeMe
«Baxneimmue
METaJUTbl U UX
COEIUHEHUS»

Breraucnenus 1o
YpaBHEHUSM
XUMHYECKUX
peaKkuuii, €Ciii OJIUH
W3 PEareHTOB JIaH B
n30BITKE MIIN
COZEPKUT IPUMECH.
Breraucnenus




MacCOBOU 10U
BBIXOJa MPOAYKTa
peakuuu

O060011IeHNEe 1
61 cUCTEMATU3alUs 1
3HAHUH

KonTposbHas padota

Ne4 1o Teme

62 «Baxxneime 1 1
METaJUIbl U UX

COEIMHEHNS

BemecTtBa n
63 MaTepuabl B
MOBCEIHEBHOH KU3HU

YCJIO0BCKAa

XUMHYECKOE
64 3arpsA3HEHUE 1
OKpY>KaroIen cpebl

Ponp xumuu B
pereHun
HKOJIOTMYECKUX

65

npobiem

PesepBHbIii ypOK.
O06o0menue n

66 1
CHUCTEMAaTU3ALINS

3HaHUH

PesepBHbIii ypOK.
67 O06o0menue n 1

cucTeMaTu3aIs
3HaHUH

Pe3epBHbIit ypok.

68 O06001IeHne 1 1

cHCTEeMaTH3aIHs

3HAHUH

OBIIEE KOJIMYECTBO

YACOB I10 [TPOTPAMME 68 4 !

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVISA YYEHUKA
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