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Pabouas nporpamma jiist oOyvarouuxcst ¢ PAC no xuMuu Ha ypoBHE OCHOBHOTO
oOmero o0pa3oBaHUsl COCTaBjieHa Ha OCHOBe TpeOoBaHMU K pe3ysbTaram
OCBOCHMSI OCHOBHOM 00pa3oBaTelbHOM MPOTPaMMbl  OCHOBHOTO  OOIIEro
o0Opa3oBaHus, IPEICTABICHHBIX B denepanbHOM rocyJapCTBEHHOM
oOpa3oBaTeILHOM CTaHJApTe OCHOBHOTO 001mero oOpa3oBaHus, C Yy4ETOM
pacnpeieIEHHBIX 10 KJlaccaM IPOBEPsieMbIX TPEOOBAHUMN K pe3yJibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTeIbHON MpOorpaMMbl OCHOBHOTO o00IIero oOpa3oBaHUS U
3JIEMEHTOB COJEpPKaHUS, MPEACTABIEHHBIX B YHUBEPCAIBHOM KOJIU(UKATOPE IO
XUMHH, a Takke Ha ocHOBe [IpuMepHO# mporpaMMbl BOCIHMTAHUS O0YYarOIINXcs
IpU TOJIY4YEHHUH OCHOBHOrO oOmiero obpazoBanuss u ¢ yuérom Konuenuuu
IpernojlaBaHusi y4eOHOro mpenMera « XUMHs» B 00pa30BaTelIbHbIX OpraHUu3alusIx
Poccuiickoit ®enepanuu, peaqu3ylOIMX OCHOBHBIE 00IIe00pa3oBaTeibHbBIC
nporpammsl (yTB. Pemenuem Komnernn Munnpocsemenust Poccun, mpoTokosn ot
03.12.2019 N TIK-4BH).



Kpacnonap 2024 rop

OBIIAS XAPAKTEPUCTUKA YUYEBHOI'O ITPEJIMETA «XUMMWS»

Bxman ydeOHoro mpeamera «XuMHs» B JOCTHXKEHHE IeJeil OCHOBHOTO
obmiero oOpazoBaHus OOYCJIOBJICH BO MHOTOM 3HAYCHHEM XUMHUYECKOW HAyKH B
MO3HAHUU 3aKOHOB MPUPOJbI, B Pa3BUTHUHM NMPOU3BOJUTEIBHBIX CHJI 00IIEeCTBa U
CO37[aHUU HOBOM 0a3bl MAaTEPUATILHON KYJIbTYPHI.

XUMHsI KaK DJIEMEHT CUCTEMbI €CTECTBEHHBIX HayK paclpoCTpaHuja CBOE
BIIUSIHKE Ha BCE O0JIACTH YEJIOBEUECKOr0 CYIIECTBOBaHMS, 3ajlaja HOBOE BHJICHUE
MHUpa, CTajla HEOThEMJIEMbIM KOMIIOHEHTOM MHPOBON KYJIBTYpbl, HEOOXOIUMbBIM
YCIIOBUEM >KU3HU OOIIECTBA: 3HAHUE XUMHUU CIY>KUT OCHOBOW JJi (hOPMHUPOBAHUS
MHUPOBO33pPEHUS YEJIOBEKA, €r0 MPEJICTABICHUI O MAaTepUaJbHOM €IUHCTBE MHPA;
BAXHYIO  pOJIb  WUrpatoT  (opMUpyeMble  XMMHEH  NOPEACTaBICHUA O
B3aMMOIPEBPALIEHUSAX IHEPTUU U 00 IBOJIIOIIMHU BELIECTB B IPUPOJIE; COBPEMEHHAs
XUMUSl HAlpaBlieHa HAa pELICHHE II00aJbHBIX MPOOJIEM YCTOWYMBOIO PpPa3BUTHUSA
YEJIOBEUYECTBA — CBIPHEBOM, HHEPreTUYECKOW, INHUINEBOM M 3KOJOTHYECKOU
0€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHMUS.

B ycnoBusX BO3pacTalpliero 3HA4YEHWs XHMHUHM B JKU3HHM 0OIIecTBa
CYLIECTBEHHO MOBBICHJIACh pOJIb XHUMHUYECKOro 0Opa3oBaHMUs. B nmnnane
COLIMAJIM3alMi OHO SIBJSETCS OJAHUM U3 YCJIOBHH (DOPMUPOBAHMSI MHTEIJIEKTA
JMYHOCTU U TAPMOHUYHOTO €€ Pa3BUTHSL.

CoBpeMEHHOMY  YE€JIOBEKY XHUMHUYECKHME 3HAaHUS HEOOXOOUMBI IS
npuoOpeTeHus 00LEKYIBTYPHOTO YPOBHS, TO3BOJISIIOIIETO YBEPEHHO TPYAUTHCS B
COLIMYyME U OTBETCTBEHHO Y4acTBOBAaTh B MHOTOOOPA3HOW KHU3HM OOIIECTBA, IS
OCO3HAHMSI BAXKHOCTH Pa3yMHOTO OTHOILIEHHUS K CBOEMY 3J0POBBIO M 3I0POBBIO
JIPYTuX, K OKpy)Karoled MNpUpOJHON cpede, AJid T'PaMOTHOTO MOBEAEHUS MpU
WCIIOJIb30BAaHUU PA3IMYHBIX MATEPUATIOB M XMMUYECKUX BEIIECTB B TOBCEIHEBHOM
KU3HH.

XuMHuYecKoe 00pa3oBaHHE B OCHOBHOHM IIIKOJIE SIBJI€TCA 0a30BBIM 11O
OTHOIIIEHUIO K CHCTEME OO0IIero XuMu4eckoro ooOpazoBanus. [losTomy Ha
COOTBETCTBYIOILIEM €MY YPOBHE OHO PEaAIM3yeT MPUCYIIHE OOIIEMY XUMUYECKOMY
00pa30BaHMIO KJIIOYEBBIE LIEHHOCTH, KOTOPBIE OTPAXKAIOT TOCYAapCTBEHHbIE,
OOIIECTBEHHbIE U UHIUBUAYaIbHbIE TOTPEOHOCTU. DTUM ONPEAEIAETCS CYIIHOCTD
oO1elt crpaTeru 00y4ueHus, BOCIIMTAHUS U PA3BUTHs O00YUYaIOIIUXCS CPEICTBAMU
yueOHOro npeaMera « XUuMHUs».

N3ydenne mpeamera: 1) crmocoOCTByeT pealM3alludi BO3MOXKHOCTEH st
camMopa3BUTUs U  (QOPMHUPOBAHUS  KYJIbTYpPhl JUYHOCTH, €€ oflmei u
(GyHKUIHMOHATIBHOM MPaMOTHOCTH; 2) BHOCHUT BKJIAJl B (POPMHUPOBAHUE MBIILJIECHUS U
TBOPUYECKUX CHOCOOHOCTEN NOJPOCTKOB, HABBIKOB MX CaMOCTOSITEIbHOU
y4eOHOHM JESTeNIbHOCTH, SKCIEPUMEHTANBHBIX W HCCIEN0BATENbCKUX YMEHUM,
HEOOXOJMMBIX Kak B IOBCEJHEBHOM MHW3HHM, TaK U B NPO(eccCHOHATbHON
NEeATEIbHOCTH; 3) 3HAKOMUT CO CHEU(PUKON HAyYHOTO MBIILJICHUS, 3aKIa/IbIBAET
OCHOBBI II€JIOCTHOTO B3IJIsSiIa Ha EAWHCTBO MPUPOJLI W YEJOBEKa, SBIIAETCS
OTBETCTBEHHBIM 3TalioM B (DOPMHPOBAHHM €CTECTBEHHO-HAy4YHOH I'PaMOTHOCTH



MOAPOCTKOB; 4) cmocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K
€CTECTBEHHO-HAYYHbIM 3HAHUAM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOW BKJIAJ B
HKOJIOTHYECKOE 00pa30BaHuEe HIKOIHHUKOB.

Ha3Banubie HampaBieHuss B OOy4eHHMM XUMHHU  OOECIICUMBAIOTCS
cnenuUKoOl CONEpKaHHUS TMpeAMeTa, KOTOPBIM SBIAETCA TMEAarorm4ecku
aJanTUPOBAHHBIM OTpa)keHHeM 0a30BOM HAYKH XMMHUH Ha OMpEeIEHHOM JTane eé
pa3BUTHSL.

Kypc XxumMum  OCHOBHOM  IIKOJIBI OpPHUEHTHPOBAH HAa  OCBOCHHE
OOy4alolUMHUCSI OCHOB HEOPTaHWYECKOM XUMHUU U HEKOTOPHIX TOHSATHH H
CBEACHMI 00 OT/IEIBHBIX 00BEKTaX OPraHUYECKON XUMUHU.

Crtpykrypa conmepkaHus mpenMera cOpMHUpOBaHA HAa OCHOBE CHCTEMHOIO
noaxona K ero uzydeHuro. Coaep:kaHue CKIIAIbIBA€TCA W3 CUCTEMBI MOHSTHI O
XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI ITOHATHM O XMMUYECKOU PEAKLIHH.
O6e 3TU cUCTEMBbI CTPYKTYPHO OPraHM30BaHbl MO MPUHIIMITY MOCIEI0BATEIHLHOTO
Pa3BUTHS 3HAHMI Ha OCHOBE TEOPETHYECKHMX IPEACTaBICHUI PA3HOTO YpPOBHS:
aTOMHO-MOJIEKYJIIDHOTO YYE€HHs KakK OCHOBBI BCEIO €CTECTBO3HAHUsA, YPOBHS
ITepunonnueckoro 3akoHa /1. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XMMHH, YUEHUS
O CTPOEHUM aToMa M XMMHUYECKOW CBSA3M, MPEACTABICHUIN 00 3JIEKTPOIUTUYECKON
JVCCOLMALIMY BEILIECTB B pacTBOpax. TeopeTnueckue 3HaHUs pacCMaTPUBAIOTCA Ha
OCHOBE SMIIUPUYECKH IIOJIYYEHHBIX M OCMBICICHHBIX (DAKTOB, pa3BUBAIOTCA
MOCJIEOBATEIBHO OT OJHOIO YPOBHS K IPYTOMY, BBINOJHSA PYHKIUU OOBSICHEHUS
U TPOTHO3UPOBAHHS CBOWCTB, CTPOCHUS M BO3MOYKHOCTEW IPAKTUYECKOIO
IIPUMEHEHUS U IOy YEHNS U3y4AEMBbIX BEIIECTB.

Takasg opraHuzanusi coaepXkaHUsi Kypca CIHOCOOCTBYET IpPEICTaBICHUIO
XMMHYECKON COCTABJIAIOIIEN HAy4YHOW KapTHUHBI MHUpPA B JIOTUKE €€ CUCTEMHOU
npupoasl. TemM cambiM oOecneurBaeTCsi BO3MOXKHOCTH (POPMHUpOBAHUS Y
oOy4aroluxcss LEHHOCTHOTO OTHOLIEHUS K HAay4HOMY 3HAHMIO U METOoJaM
NIO3HAaHNsA B Hayke. Ba)kKHO Takyke 3aMETUTh, YTO OCBOCHME COJEpKaHHUS Kypca
IPOUCXOJUT C TPUBICYEHUEM 3HAHWA W3 paHEE H3YYEHHBIX KYPCOB:
«Oxpyxatomuii  Mup», «buonorud. 5—7 knacce» u «Pu3zuka. 7 Kjacey.

BaxHpIM acrekToM u3ydeHHus npeamera «XUMHUs» Uisi 00ydaroumxcs ¢
PAC sBisieTcsi pa3BUTHE HUX JKA3HEHHBIX KOMIIETCHIIMH. 3HAHUS M YMEHWUS,
dopMupyemMbie y 00ydaromuxcsi Mpyu U3y4€HUH XMMHUH, BO MHOTOM OCHOBaHbI Ha
HAOMIOACHUM U 33 XUMHYECKUMHU NpoLeccaMy, HaOJI0aeMbIMU B pPEaIbHON
KW3HU, a TAKKE€ HUMEIOT HE TOJBKO TEOPETUYECKYH), HO M IPAKTHYECKYIO
HAIIPaBJICHHOCTb, PEAIM3YEMYIO B YPOUHONW M BHEYPOUHOW NEATEIBHOCTH YEPE3
BBINIOJIHEHUE J1a0OpaTOPHBIX HUCCIENOBAHHUM, OMNBITOB, 3KCIEPUMEHTATbHBIX
WCCIEN0BAaHUM U Jp. Bce 5TO MO3BOJSAKOT HMCIOJIb30BaTh W PACIIUPATH
WHIUBUIYAIbHBIN onbIT oOyvatouierocs ¢ PAC u onupaTbes Ha MpaKkTUYECKOE
IPUMEHEHUE TIOJIyYCHHBIX 3HAHUN U YMEHUH B )KU3HU.

HEJIN U3YUEHUA YUEBHOI'O ITPEAMETA «X1UMUS»

K mnampaBneHuM0 NEPBOCTENEHHOW 3HAYMMOCTH NPU  pealU3aluu
oOpa3oBaTenbHBIX (PyHKUMHA Tpeamera «XUMHS»  TPAIUIMOHHO  OTHOCST
(dbopMupoBaHHE 3HAHUI OCHOB XHMHUYECKOM HAyKH Kak OOJIAaCTH COBPEMEHHOTO
€CTECTBO3HAHHUS, IPAKTUYECKOW JEATEIBbHOCTH YEJIIOBEKa M KakK OJHOIO W3



KOMIIOHEHTOB MHPOBOW KyJNbTYphI. 3aJadya MpeAMeTa COCTOUT B (hOpMHpPOBaAHUH
CUCTEMbl XUMHUYECKMX 3HAHUN — BaXKHEWIIMX (AKTOB, IMOHSITHM, 3aKOHOB U
TEOPETUUECKUX IOJIOKEHUH, JOCTYNHBIX OOOOLIEHHH MHMPOBO33PEHUECKOIO
XapakTepa, S3bIKa HayKd, 3HAHUM O HAy4YHBIX METO/axX H3Y4YEHMs BELIECTB U
XUMHUYECKUX PEaKIMi, a Takke B (JOPMUPOBAHUU U PA3BUTUU YMEHUN U CIIOCOOOB
NESATEIIbHOCTH, CBS3aHHBIX C IUIAHUPOBAHUEM, HAOJIOJEHHUEM M IPOBEACHUEM
XMMHUYECKOTO SKCIIEPUMEHTA, COOJIOJCHUEM IMpaBuil 0€30I1acCHOr0 OOpalleHus C
BEIIECTBAMH B TIOBCETHEBHOM KHU3HU.

Hapsiny ¢ »TuM nenu u3ydeHusi mpeaMera B MpOrpaMMe YTOYHEHBI U
CKOPPEKTUPOBAHBI C YYETOM HOBBIX MPUOPUTETOB B CUCTEME OCHOBHOTO OOIIEro
oOpaszoBanus. Ceromass B 00pa3oBaHMM 0c000 3HAYUMOW  MPHUHAETCS
HANpaBJIEHHOCTh OOy4YeHUss Ha pa3BUTUE U  CaMOpa3BUTHE JIMYHOCTH,
dbopMupoBaHue e€ HHTEIJIeKTa U o01Iei KyapTypsl. O0yuyeHUE YMEHHUIO YUUThCS U
OpoAODKaTh CBOE 00pa30BaHUE CaMOCTOSTENbHO CTAHOBUTCS OJHOW U3
BaXHEHIINX QYHKINN y4eOHBIX MPEAMETOB.

B cBs3u Cc 93TMM 1nOpu U3y4eHHHM OpeaMeTa B OCHOBHOW IIKOJIE
JOMUHUPYIOLEE 3HAaUEHHE TPUOOPETN TaKUE LT, KaK:

— (opMuUpOBaHNE MHTEIJIEKTYaJbHO Pa3BUTOM JIMYHOCTHU, FOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaMOCTOSITEIbBHOMY MPHUHITHIO PEIICHUH,
CHOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSAM >KU3HHU;

— HANpaBIIEHHOCTh OOyYeHHS Ha CHCTEMaTHYEeCKOe MPHOOIIEeHNE
yUalmxcs K CaMOCTOSITENIBHOM TIO3HABATENbHOW JEATETbHOCTH, HAyYHBIM
METOJaM TO3HaHUA, (POPMHUPYIOIMIMM MOTHUBAIIMI0O U PAa3BUTHE CIOCOOHOCTEH K
XUMHUH,

— oOecrieueHue YCIIOBUI, CIOCOOCTBYIOIIUX IPHUOOPETEHHIO
oOyJarolmMuMHUCs  OMbITa  pasHOOOpa3HOM  AEATENBbHOCTH,  [O3HAHUS U
CaMOITO3HAHUS, KIIIOYEBbIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIMI), HMEIOIINUX
YHHUBEPCAJIbHOE 3HAYCHUE JUIsl pA3JIMUHbIX BUJIOB JI€ATEIbHOCTH;

— (¢opMupoBaHue yMEHUH OOBSICHATH M  OLCHUBATh  SIBJICHUS
OKpY>KaloIllero MUpa Ha OCHOBAHUM 3HAHUH U OIBITA, MOJYYEHHBIX MPHU U3yYECHUU
XUMUH;

— (¢opMupoBaHue y O0OyYaroImMXCsi TyYMAaHMCTUYECKUX OTHOILIEHUH,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW U1 BBIPAOOTKH 3KOJOTUYECKU
LEJeCO00pa3HOro TMOBEACHUS B OBITY M TPYIOBOM JESITEIBHOCTH B IEJSIX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOLIEH MPUPOIHON CPEJIbI;

— pa3BUTHE MOTHBALMK K OOY4YEHHUIO, CHOCOOHOCTENW K CAMOKOHTPOJIIO
U CAaMOBOCIHTAHHIO Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpO(UiIs U HAMpaBIEHHOCTH NajbHEHIIEro
oOy4eHus.

OcobenHocTy TipenoaBanus npeameTa «Xumus» ooyyatommmes ¢ PAC
Oo6yuatomuecs ¢ PAC, kak mpaBuio, MOTYT JI€MOHCTPUPOBATh YCIIEITHOCTD

B U3YYEHHUU TEOPETUYECKUX OCHOB XHMHU: IMOHATHOE BU3YAIIbHOE MPEIACTABICHUE
nepuoauyeckoro 3akoHa JI.M. Menneneesa, CTpoeHUs aToMa, YeTKask rpaguieckas



3aMKMCh NPOTEKAHMS XMMHYECKMX PEaKLH CO3AaeT MPEANOCBHUIKH I MHOTHX
obyuatonuxcsa ¢ PAC mo4yBcTBOBaTh CBOIO BBICOKYH) KOMIIETEHTHOCTb B 3TOM
obnactu. Teoperuueckass XUMHSL MOXET CTaThb OOJACTBIO HUX CBEPXILIEHHBIX
uHTepecoB. OQHAKO, B CBSI3U C BO3MOYKHOM MOTOPHOW HEJIOBKOCTBIO M JAPYTMMH
cnenpUUeckuMu 0COOEHHOCTsIMH, oOyudaromuecs ¢ PAC Moryt ucCHBITHIBaTh
3HAUNTEIIbHBIE 3aTPyJHECHHS B IPOBEACHUM XUMHUYECKUX IKCIIEPUMEHTOB,
IPAKTUYECKUX U Ja0OpaTopHbIX paboT. OHM MOTYT 3HAaTh HOPMBI U IIpaBUJIA
Oe3omacHoi paboThl B XUMUYECKOH Tab0paTopun, HO HE YMETh X Peau30BaTh Ha
IIPaKTHUKE.

BaxxHBIM acleKTOM H3y4YeHHs HpeaMera «XuMus» Uisl oOydaromMxcs C
PAC sBnsiercss pa3BUTHME HMX KU3HEHHBIX KOMIIETCHLM. 3HAaHUS M yMEHWUS,
dbopMupyembie y 00ydaromuxcsi Ipu U3y4eHUHU XUMUHU, BO MHOTOM JIOJIKHBI OBIThH
CBSA3aHbl C XUMHYECKHUMU MPEBPALICHUSIMUA BELIECTB, HAOII01a€MbIMU B PEATBHON
KU3HM, JOJDKHBI HMETh HE TOJIBKO TEOPETUYECKYH0, HO M IPAKTUYECKYIO
HaIIPaBJICHHOCTh, PEATU3YEMYIO0 B YPOUHON M BHEYPOUYHOU JEATEIBHOCTH YEpPE3
BBITNIOJIHEHHE JTa0OPATOPHBIX HCCIEIOBaHUM, ONBITOB, U Ap. Bce 3T0 mo3BOJIAIOT
UCIOJIb30BaTh PaCIIUPATh WHAUBUAYaAIbHBIM onbIT oOywatomierocsi ¢ PAC u
ONMPATbCAd Ha MPAKTUYECKOE NPUMEHEHUE IOJYyYEHHBIX 3HAHUM U YMEHHU B
KU3HU.

[Tpu u3yyeHun yuyeOHOro Marepuaia no NpeaMeTy HeoOX0JUMMO YUUTHIBATh,
yto oOyvatommecss ¢ PAC MOryT HUCHBITBIBATH ClEHU(PUYECKUE TPYAHOCTH B
OCBOCHHMM Yy4yeOHOro Marepuana. BceiaeacTBue TpyIHOCTEH BBIJEIEHHUS TJIABHOTO
WIN CYUIECTBEHHOI'O B TEKCTE, a TAaK)K€ TPYJHOCTEH B NMOHMMAaHUHU MPEIMETHON
TepMuHOJIOTHH, Y 00yyaromuxcsi ¢ PAC BO3M0XKHO BO3HUKHOBEHHE CIIOKHOCTEN €
W3YYECHHEM TEOPETUYECKOTO Marepuasia. Takke HEAOCTATOYHOE TOHMMAaHUE
TEPMUHOJIOTMH MOKET OBITh MPENSATCTBUEM JIJISl IPABUIIBHOTO pPELIEHUs 3a/1ay, IpU
TOM, YTO CaMO pEIIeHUE 33a4 110 OCBOCHHOMY aJIrOpPUTMY, OOBIYHO HE BBI3BIBAET
TPYJIHOCTEHN y 00ydaronuxcsi.

BmecTe ¢ TeM HEKOTOpbIE TEOPETHYECKME pa3leibl JAaHHOTO IpeIMeTa
MOTYT HaXOJWUThCS B 30HE CreNU(PUIECKUX UHTEepecoB oOyuatomerocs ¢ PAC, B
u3ydeHun ux oOydawomuiics ¢ PAC MoxeT 3HAUMTENbHO Omepexarb TeMIl
U3y4eHUs JaHHBIX pa3[enoB JApyruMu oOydaromuMmucs Kiacca. Cnemyet
MaKCUMaJIbHO 3TO YYWUTBHIBATh NPU OPraHU3alMd IPOECKTHOW NESITEIBHOCTH II0
npeaMmery, Bkitoudas oOywaromierocsi ¢ PAC B mpoekTHbIe KOMaHJbl, & TaKkKe,
NOopy4aTh BBINOJHEHUWE WHJMBHIYAIbHBIX MPOEKTOB MO TEMAaTHUKE €ro
cnenupUYecKuX HHTEPECOB, CO3JaBas YCIOBUS MOBBIMICHUS €ro COLUUAJIBLHOIO
cTaTyca B IJIa3aX CBEPCTHUKOB

JUist TOCTHKEHUS TUTAHUPYEMBIX Pe3yJIbTaTOB HEOOXOAUMO:

- aJanTUpoBaTh METOMAbl NPEICTaBIICHHWS HOBOIO Marepuaia, CIocoObl
TEKYLIEr0 KOHTPOJIS U PENPE3EHTALMHU [IOJyYEHHbIX 3HAHUN;

- 1menecooOpa3HO  3aJeHCTBOBaTh  BO3MOXHOCTH  JIONOJHUTEIBHOM
BU3YaJIbHOM TMOAJEPKKM H3Y4aeMOro Marepuayia (WUIIOCTpaluH, Yy4yeOHbIe
¢GuiIbMbl,  BUPTyaJbHbIE  ONBITHI,  JIUYHBIE  COpPAaBOYHBIE  MaTepuabl,
IpeJICTaBICHHBIE B CXeMaX, TabIuIax u T.11.);

- YUUTHIBaTh HEPABHOMEPHOCTh OCBOeHMsI 0Oydatomumcs ¢ PAC paznuunbIx



TEMaTHYEeCKHX O0O0JacTeil Mo AaHHOMY IMpPEAMETY, HEOOXOAUMO CTPEMHUTHCS B
co3ganuu ayg obyyaromerocs ¢ PAC cutyanum ycrnexa Kak B ypOYHOM, Tak U
BHEYPOUYHOU JI€ATEIbHOCTH 10 JAHHOMY MPEAMETY;

- MaKCHUMAJIbHO HCIIOJIb30BaTh pa3JIMYHbIE CUCTEMBbI TecTHpoBaHus, |T-
TEXHOJIOTUM, TPE3EHTAllMK, HAyYHO-TIOMYJIsIpHbIE (UIbMBI, CXEMBI, U JApYyTUe
CpelICTBa BU3YyalIM3allUUd MPU OOYYEHUU U OLEHKE JOCTHKEHUU 00YyYarolerocs ¢
PAC B manHOI1 00J1aCcTH;

- TpU HEIOCTAaTOYHON C(POPMHPOBAHHOCTH TpadoO-MOTOPHBIX HABHIKOB
IPEeIyCMOTPETh  BO3MOXKHOCTH  BBIMOJHEHHUS  3HAUUTENBHBIX IO  00BEMy
MUCHMEHHBIX 33JJaHU Ha KOMIBIOTEPE, BBHITIOJIHEHUE JTA00PAaTOPHBIX PabOT MOKET
OBITh 3aMEHEHO KOMIBIOTEPHBIM IKCIIEPUMEHTOM;

- COKpamatb OOBEM MHUCHMEHHBIX 3aJlaHuil TPH COXPAHEHUU YPOBHS
CII0)KHOCTH;

- COKpAIllaTh BHIMIOJIHEHUE 3HAYUTENIbHBIX M0 00beMY MUCbMEHHBIX 33JIaHUM,
BBITNOJIHATh, M0 BO3MOXHOCTH, PabOThl Ha KOMIIBIOTEPE, a TAKXKE CYLIECTBEHHO
CHI)KaTh YPOBEHb CJIOKHOCTH PabOThI C TEMATUYECKUMU PUCYHKAMU U CXEMaMHU.

PekoMeHayeTcsi akTUBHO HCIIOJIB30BATh MPOEKTHYIO PabOTy 00ydaromuxcs
c PAC B 30He ux cneuuandbHbBIX HMHTEPECOB JUIsl TOBBIIMICHUS MOTHBALMM K
OOy4eHUI0O XUMHUM B 1EJIOM U MOBBILEHUIO COLMAIBHOM 3HAYUMOCTH
oOyuaromierocsi ¢ PAC cpenu oJIHOKIIACCHUKOB.

Oco0eHHOCTH CTPYKTYpUPOBAHUS MaTepHaa.

[Ipumepnas AOOII no npeameTy «XUMHS» MPEIOCTABISIET PACIIPEIEICHUE
MaTepuana mo roxam oOyudeHus. [Ipum 3Tom B pabodyeil mporpamMme BO3MOXKHBI
W3MEHEHHUSI W JOIOJIHEHUSI B COJAEPKAHWU, MOCIEAOBATEIHLHOCTH U3YUCHHUS TEM,
KOJIMYECTBE YacOB, UCIOJIB30BAHWU OPTaHM3AIMOHHBIX (HOpM OOyYeHHS] H T.II
OOOCHOBaHHOCTh ~ JIaHHBIX W3MEHEHUN  OMNpeAeNseTcs WHAMBHIYabHBIMU
NCUXO(PU3NYECKUMH  OCOOEHHOCTSIMU  KOHKpETHBIX oOyuaromuxcsi ¢ PAC,
CTENIEHbIO YCBOEHUSI HMMHU Y4eOHBIX TeM. BO03MOXHO BBeneHHE B pabouyro
OporpaMMy pe3epBHOTO BPEMEHHM [UIsl JONOJHUTEIBHOTO U3YYEHHUS TEM,
MPEACTABIISIONINX OCOOYIO CIIOKHOCTb.

MECTO YUEBHOI'O ITPEIMETA «X1UMUS» B YUEBHOM IIJIAHE

B cucreme o06mero oOpa3oBaHus «XHUMHS» TpPU3HAHA 00s3aTEIbHBIM
y4eOHbIM MPEIMETOM, KOTOPbIH BXOJUT B COCTaB MPEIMETHON o00sacTu
«EcTecTBEHHO-HAYyYHbIE TPEIMETHD.

Y4eOHbIM TUTaHOM Ha €€ u3ydeHue oTBeZieHo 136 yueOHBIX 4acoB — 10 2 4 B
Hezeno B 8 u 9 kitaccax COOTBETCTBEHHO.

JIist KaXao0ro Kijacca MpeaycCMOTPEHO pe3epBHOE yueOHOE BpeMs, KOTOpOe
MOJKET OBITh HCIIOJIb30BAHO yYaCTHUKAaMHU 00pa30BaTEIBHOrO Ipoliecca B LESIX
dbopMHpOBaHUS BapUATUBHOW COCTABIIAIONICH COJEp>KaHUS KOHKPETHOU paboueit
nporpammel. [Ipu 3TOM oOs3aTenbHass (MHBapUAaHTHAs) YacThb COJEPIKaHUs
MpeIMEeTa, yCTAaHOBJICHHAS TPUMEPHON pabodei mporpaMMoii, U Bpemsi, OTBOJANMOE
Ha €€ U3yueHUe, JOJDKHBI ObITh COXPaHEHBI OJHOCTHIO.

B cTtpykrype mpumepHo# paboueil mporpamMmbl HapsAIy C MOSCHUTEIHHOM



3aMKMCKOM BBIJIETIEHBI CAEAYIOIINE Pa3/Iebl:

- TUTAaHUpYEMBbI€ pPEe3yJIbTaTbl OCBOEHHUS Y4eOHOro mpeaMera «XUMHUSD —
JUYHOCTHBIE, METAIIPEAMETHBIE, TIPEAMETHBIE;

- cojiepKaHue yueOHOTo IpeiMeTa « XMMUsD» TI0 roj1aM 00yUYeHus;

- OPUMEPHOE TEMATUYECKOE IUIAHUPOBAHUE, B KOTOPOM JIETAIU3UPOBAHO
COJIep KaHUE KaKJI0M KOHKPETHOW TEMbI, YKa3aHbl KOJIUYECTBO YACOB, OTBOJAMMBIX
Ha e W3y4YeHHEe, W OCHOBHbIC BHJIbl YYEOHOW JEATEIBHOCTH YYEHHKA,
dbopMupyeMble TpH H3YYECHUH TEMbI, MPUBEACH IMEpeueHb JAEMOHCTpALUH,
BBITIOJHAEMBIX YUUTETIEM, U TIEpeUeHb PEKOMEHAYEMBIX JIa0OPATOPHBIX OIBITOB U
MPAKTHUECKUX PadOT, BBIMOJHAEMBIX yUAIIUMHUCS.

COHEPXXAHUE YYEBHOI'O [TIPEAMETA «XWUMMUS»

8 kuacc

[lepBoHaYaIbHBIE XUMUYECKUE TTOHSITHUS

[Ipeamer xumuu. Ponbp XxuMuM B JKU3HM 4elloBeka. Terma W BemiecTBa.
@u3nuecKue CBOWCTBA BEHIECTB. ATpEratHoe cOCTOsiHuE BemiecTB. [loHsATHE O
METOJaX MO3HAHUS B XUMHHU. XUMUS B CUCTEME HayK. YHCThIE BEIIECTBA U CMECH.
Cnioco0nlI pa3iesieHus CMeceH.

ATOMBI W MOJEKYJbl. XUMHUUYECKHE 3JIeMEHThl. CHUMBOJBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U Cll0XKHbIE BelllecTBAa. ATOMHO-MOJICKYJISIPHOE YUCHUE.

Xumudeckass (opmyna. BalleHTHOCTH aTOMOB XHUMHUYECKHUX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCHUTENbHAsE aTOMHas —Macca.
OTHOcUTeNbHAsT MOJICKYJIsIpHAs Macca. MaccoBasi 0JiE XUMHUYECKOr0 3JIEMEHTa B
COECIMHEHUMU.

duznyueckre U XUMUYECKUE SIBJICHUs. XUMUYECKas pPeakius U e€ Mpu3HaKu.
3aKOH COXpaHEHHsI MacChl BEIIECTB. XUMHUYeCKkue ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX PEAKIUi (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIIeHUsI, 0OMEHa).

XUMHAYECKUM DKCIEPUMEHT: 3HAKOMCTBO C XHWMHUYECKOM IIOCYIOH, C
mpaBuiIamMu paboThl B JIa0OpaTopuu W mpuéMamu oOparieHus ¢ J1abopaTOpPHBIM
o0opy/oBaHMEM; U3yYe€HHE U oOmnucaHue (U3UYECKUX CBOMCTB 00pa3IoB
HEOPraHWYECKUX BEIIECTB; HaOMIOJeHUE (PU3NMUEeCKUX (TUIaBJICHUE BOCKA, TasHUE
JbJIa, paCTUpaHUE caxapa B CTYIKE, KUIIEHUE U KOHEHCAIIMS BOJIbI) U XUMUYECKUX
(ropeHue cBeuHd, MPOKAIMBAHWE MEIHOM MPOBOJIOKH, B3aMMOJICUCTBUE Meja C
KHUCJIOTOM) SIBJICHU, HAOJIIOICHNUE U ONTMCaHUE MPU3HAKOB MTPOTEKAHUSI XUMUYECKHUX
peakiuil (pasjioKeHUue caxapa, B3aUMOJICHCTBUE CEPHOM KUCIOTHI C XJIOPHUIOM
Oapusi, paznokenue ruapokcuaa menu(ll) mpu HarpeBaHuM, B3aUMOJCHCTBHE
xene3a ¢ pactBopoM coiu meau(ll)); uzyueHue cnoco6oB paszeneHust cMmecei (¢
TTOMOIIBIO MAarHuTa, bunbTpOBaHUE, BHITIAPHBAHUE, JUCTUIIISIINS,
xpoMarorpadusi), MTPOBEJECHUE OYUCTKA TIOBAPEHHOW COJIM; HAOIIOJACHUE W
OMMCaHUE Pe3yJIbTATOB ITPOBEICHUSI OMBITA, WJTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS
MacChbl; CO3/IaHUE MOJEJIE MOJIEKY (IIapOCTEPKHEBBIX ).

Baxueimme npeacraBuTeNM HEOPraHMYECKNX BEIIECTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopog — 3j€eMEHT U mpocToe
BemecTBO. HaxoxjeHnue kuciopoaa B Mpupojae, (U3MUecKue M XHUMHUYECKHE
cBoiictBa (peakuuu ropeHus). Oxcunpl. I[lpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUS KHUCJIOpOoJa B Ja0OpaTOpud M TPOMBINUIEHHOCTH. KpyroBopot
Kuciopoaa B npupoje. O30H — aJioTponHas MOAU(PUKALIUS KUCIOPOAA.

TernoBoit 3h(dekT XUMHUECKOW peaklMKi, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30M SHIOTEPMUYECKHE pEaKIUu. TOIUIMBO: Yrojilb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MapHUKOBOTO 3 PeKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon—»snemeHT u nipocTtoe BeniectBo. Haxoxaenue Bogopoaa B Mpupoe,
bu3nUecKue U XUMUYECKHEe CBOMCTBA, MPUMEHEHHE, CTIOCOObI MomyueHus. KucmoTsl
Y COJIH.

KonnuecTso BemecTBa. Moiab. MossipHas Mmacca. 3akoH ABoraapo. MossipHbIi
00BEM ra30B. Pacu€Thl M0 XUMHUECKUM ypaBHEHHUSIM.

dusnyueckne CBOWCTBA BOAbl. Boma kak pactBopurenb. PacTBOpEL
HachIleHHbIe ¥ HEHACHIEHHBIE PACTBOPBL. Pacmeopumocms eeuecms 6 60oe’ .,
MaccoBasi 107151 BEIlIeCTBa B pacTBOpe. XUMUYECKHE CBOMCTBA BO/Abl. OCHOBaHUSI.
Ponp pacTBOpOB B Ipupoze U B KU3HU yenoBeKa. KpyroBopor Bojbl B MPUPOJE.
3arps3HeHne TPUPOIHbIX BoA. OXpaHa M OYMCTKA IPUPOAHBIX BOJ.

Knaccudukanus neopranmdeckux coenunenuit. Oxcuasl. Knaccudukarms
OKCHJIOB:  cosieoOpasyrome  (OCHOBHbIE, KHUCJIOTHBIE, aM(OTEpHbIE) W
HecosieoOpasyromue. HomeHknaTypa okcuioB (MeXIyHApOAHAS W TPUBUAIbHASA).
Pu3nuecKue U XMMHUYECKUE CBOMCTBA OKCHIOB. [lomydyeHne oKkCuaoB.

OcHoBanus. Krnaccudukarusi OCHOBaHUM: IIENOYM W HEPACTBOPHUMBIC
ocHOBaHUA. HoMeHknaTypa OCHOBaHUW (MEXAyHApOJIHAs W TpPUBHUAIbHAsA).
DU3NYECKNE U XUMUYECKHE CBOMCTBA OCHOBaHUU. [losrydyeHne oCHOBaHUM.

Kucnotsr. Knaccudukanus KHUCJIOT. Homenknarypa KUCIIOT
(MexayHapojHas U TpuBHabHas). PU3HMUECKUE U XUMHUECKHUE CBOMCTBA KHUCIIOT.
Psn akruBHoctn MmetamuioB H. H. bekerosa. [Tomyuenne Kucior.

Comn. Homenknatypa conedl  (MeXIyHapoAgHass M TpHUBHAIbHAs).
DU3NYECKUE U XUMUYECKHE CBOMCTBA coJiel. [lomydenue cosent.

I'eneTnueckas cBsI3b MEXIY KJIacCaMU HEOPTAHUYECKUX COEAUHEHUMN.

XUMUYECKHI HSKCIEPUMEHT: KAueCTBEHHOE OMPENCIICHHE COAEpKaHUs
KHCIIOpOJia B BO3JyXe; IMOJy4YeHUE, COOMpaHHE, paclo3HABaHUE W U3YYCHHUE
CBOMCTB KHCJIOPOJIa; HAOJIOJIEHUE B3aUMOJCHCTBUS BEIIECTB C KHCIOPOJIOM U
yCJIOBUSI BO3HUKHOBEHMSI M TIPEKpAICHUS] TOpPEeHHs (ToXapa), 03HAKOMIICHHE C
oOpa3liaMd OKCHJOB M OINHKCAaHWEC UX CBOWCTB; IIOJyYCHHE, COOMpaHUE,
pacno3HaBaHWE€ M HW3Y4YEHUE CBOWCTB BOAOpOJAa (TOPEHHE); B3aUMOJECHCTBUE
Bojoposia ¢ okcuaoMm meau(ll) (Bo3MOXXHO HCTOJIB30BaHHE BHUIEOMATEPUATIOB);
HaOMroieHue O00pa3loOB  BEIIECTB KOJWYECTBOM | MoOJb, HCCIEJOBaHUE
OCOOEHHOCTEM  pacTBOPEHHs  BEUIECTB C  PA3JIM4YHOM  PACTBOPUMOCTHIO;
[IPUTOTOBJICHUE PACTBOPOB C OIPEAEIEHHOM MacCOBOW JOJIEM pPacTBOPEHHOIO
BEILIECTBA; B3aUMOJEHCTBUE BOABI C MeTaulaMU (HaTpUEM U KaJbIIUEM)
(BO3MOKHO HCIOJIb30BAHUE BUEOMATEPHUAIIOB); OMPEIECICHUE PACTBOPOB KUCIIOT
U TIEJIOYEH C MOMOIIbI0 MHANKATOPOB; UCCIEOBAaHUE 00Pa3ll0B HEOPTaHUYECKUX
BEII[ECTB PA3IMYHBIX KJIACCOB; HAOIIOICHNE N3MEHEHHSI OKPACKU MHANKATOPOB B

1 o o
KprI/IBOM 0003HaUeH y‘le6HI>II/I MaTtepurall, KOTOPbIM U3y4acTCd, HO HE BBIHOCUTCS HAa IPOMEIKYTOUHYIO U
HUTOT'OBYIO aTTECTAllUIO.



pacTBopax KHCJIOT U IeNoveil; m3ydenuwe B3aumozernctBus okcuma meau(ll) c
pacTBOpPOM CEPHOM KHCIOTHI, KUCIOT C METallIaMH, PEaKIUi HEUTpaln3aluy;
MOJIyYE€HHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO METajlla IPYTHM U3
pacTBopa COJM; PEUICHHE DSKCIEPUMEHTANbHBIX 3a1ady 1o TeMme «BaxHeiiue
KJIACChl HEOPTaHUYECKUX COCIUHEHUIN.

[Tepuoanueckuii 3akoH u [lepuoandeckasl cucteMa XUMUYECKHX AJIEMEHTOB
. . Menpaeneea. CTpoeHUE aTOMOB.

Xumunueckas cBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU

[lepBble TOMBITKH KJIACCH(PUKANNA XUMHYECKUX 3JIeMEHTOB. [loHsTHE O
rpynmnax CXOJHBIX OJJIEMEHTOB (IIEJOYHbIE U IICJIOYHO3EMENIbHBIE METalIbI,
raJIOT€Hbl, MHEPTHBIE Ta3bl). DIEMEHThI, KOTOpbIEe 00pa3ytoT aM(OTEPHBIE OKCUIBI U
TUJIPOKCUIBI.

Ilepnognueckuit 3akoH. llepuonnueckas cucTeMa XMMHYECKUX JJIEMEHTOB
. W. MenneneeBa. KoporkonepuoaHas W JJIMHHONEpUOAHAS  (HOPMBI
IIepuonnueckoit cucrteMsl xumuueckux 3iaeMeHToB Jl. . Menneneesa. Ilepuonasr
u rpynnbl. Ouzndeckuil CMBICI IOPSAAKOBOIO HOMEPA, HOMEpPOB IIEPUOAA U
IPYIIbI JJIEMEHTA.

Crpoenne aromoB. CocTaB aToMHBIX sjep. M30Tombl.  DJIEKTPOHBL.
CtpoeHue 3JIEKTPOHHBIX O00JIOYEK aTOMOB MEPBbIX 20 XUMHUYECKUX 3JIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA IO ero nosoxeHuto B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJNyca aTOMOB XUMHUYECKHX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWMCTB MO TPYyNIIAM U MeproaaM. 3HaYCHHUE
[Tepuonnueckoro 3akoHa u [lepuognyeckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB JIJIA
pa3BUTHS HAyKu U npakTuku. 1. 1. MenaeneeB — yu€HbIN U rpaXkJaHNH.

Xumudeckass cBsi3b. KoBaneHTHas (mojsipHas ¢ HEMOJSPHAsi) CBSI3b.
DNEeKTPOOTPULATETbHOCTh XHMUYECKHX 3JIEMEHTOB. IOHHAs! CBSI3b.

Crenenb  okucieHuss. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Ipornecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

XVMMHYECKUI HJKCIEPUMEHT: H3y4YeHHE OOpas3lloB BEIIECTB METALIOB U
HEMETAJUIOB; B3aUMOJEHUCTBUE TUIPOKCUAA ILMHKAa C pPacTBOPAMHU KHUCIOT H
LIEJI0YEH; IIPOBEJICHUE OIIBITOB, WJUTIOCTPUPYIOLINAX IPUMEPBI
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKUUNA (TOPEHUE, PEaKUUu PpPa3I0KEeHHUS,
COEJIMHEHHUS ).

MexnpeaMeTHbIe CBS3H

Peann3zannst MeXNpenMETHBIX CBS3€M INpPH W3YYEHHM XHMHH B 8 Kjacce
OCYUIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHbBIX
MOHSATUM, TAK W MOHATHM, SIBISIOIIMXCS CUCTEMHBIMH JJISI OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO1ue ecTecTBEeHHO-HAayUHbIE MOHATHS: HAYYHBIN (paKT, TUIIOTE3a, TEOpus,
3aKOH, aHallu3, CHUHTE3, Kilaccu(ukaius, MNepUOJUYHOCTh, HaOIOCHNUE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@dusuka: Marepus, aTroOM, O3JEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIHZ,
M30TOIIbI, PAaJMOAKTUBHOCTb, MOJIEKYJA, DJEKTPUUECKUN 3apsiji, BEIIECTBO, TEO,



00BEM, arperaTHOE€ COCTOSHUE BEIIECTBA, Ta3, (M3MYECKUE BEITUYUHBI, €IUHUIIBI
U3MEpEHHs, KOCMOC, TIJIaHeThI, 3BE3/1bI, COoJHIIE.

buonorus: gporocunres, apixanue, ouocdepa.

['eorpacdus: atmocdepa, ruapocdepa, MUHEPAITBI, TOPHBIC IOPOIBI, IIOJE3HBIC
UCKOTIaeMbIe, TOTINBO, BOJAHBIE PECYPCHI.

9 ki1ace

BemecTBo n xummyeckas peakuus

Ilepnonnueckuit 3akoH. [lepronnueckas cucTeMa XMMHUYECKHX JJIEMEHTOB
. . MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB
XUMHAYECKUX DJJIEMEHTOB IIEPBBIX TPEX IEPUOAOB, KalWsd, KajablUd M HX
COEIMHEHUI B COOTBETCTBUU C TIOJIOKEHUEM JIEMEHTOB B [leproanueckon cucreme
Y CTPOCHHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHABI XMMHYECKON CBSI3H. THIBI KPUCTATITMYECKHUX
pPELETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJ1a XUMUYECKOH CBS3H.

Knaccudukanus U HOMEHKJIaTypa HEOPTaHUYECKUX BEILIECTB
(MeXIyHapoHas U TpUBUAIbHAs ). XMMUYECKUE CBOWCTBA BEILIECTB, OTHOCSIUXCS
K Ppa3sIu4HbIM KJIACCAM HEOPraHUYECKUX COCAUHEHUN, I'E€HETUYeCKas CBs3b
HEOPTaHUYECKUX BEILECTB.

Knaccudukanusa XUMHUYECKHMX peakuuid MO pa3iIudyHbIM MpHU3HAKaMm (10
YHUCIIY U COCTaBY YYacCTBYIOUIMX B PEaKLUUU BELIECTB, MO TEINIOBOMY 3(PQeKTy, 1mo
VU3MEHEHUIO CTENEHEH OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTalM3aTopa). DK30M SHJIOTEPMHUYECKUE PEAKIHH, TEPMOXUMHUUYECKUE
YPaBHEHMUS.

[lonsiTue 0 ckopocTH XUMHUYecKoW peakuuu. IloHATHEe 00 OOpATHUMBIX U
HEOOpaTUMbIX XUMHUYECKUX peakiusx. [IoHATHEe 0 rOMOreHHBIX M TeTepOTreHHBIX
peakiusax. I[lonsatue o XumMuuyeckoM paBHOBeCHH. DaAKTOpBI, BIMSAIOIIAE HAa
CKOPOCTb XMMUYECKOU PEAKLMHU U ITOJI0KEHUE XMMUYECKOTO PAaBHOBECHSI.

OKHCIANTENbHO-BOCCTAHOBUTEIBHBIE  PEAKIMM,  AJIEKTPOHHBIA  OajaHC
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocraBnenue YPaBHEHUMU
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM C  MCIOJIb30BaHUEM  MeETOJa
AIIEKTPOHHOTO OajaHca.

Teopust AIEKTPOJUTUYECKOMN JIUCCOLMALINHU. DIJIEKTPOIUTHI 51
HEAJIEKTPOAUThl. KaTuoHbl, aHWOHBI. MexaHW3M [OHCCOLMAlUU BEUIECTB C
pPa3IMYHBIMHA BUJAMHU XUMHUYECKOW cBs3U. Crenenp nuccounanuu. CUIIBHBIE U
cJ1a0bI€ JIEKTPOJIUTHI.

Peakuuu noHHOrO 0OOMeHa. Y clIOBUS MPOTEKaHUS PEaKIuii HOHHOTO 0OMEHa,
MOJIHBIE M COKpAIEHHbIE HOHHBIE YpaBHEHUs peakuuii. CBOWCTBa KHUCIOT,
OCHOBAHHI U COJICH B CBETE MPEJCTABICHUIN 00 AJIEKTPOIUTHIECCKON TUCCOIUAIINN.
KauectBeHHbIe peakiiuu Ha HOHBL. [loHATHE O TMApPOIH3E COJIEH.

XHAMHUYECKUM IKCIIEPUMEHT: O3HAKOMIIEHHE C MOJAEISIMU KPUCTAIIMYECKUX
peImEéTOK HEOPraHMYEeCKHX BEIIEeCTB — METAJUIOB M HeMeTalwioB (rpadura u
alMasa), CJIOKHBIX BEIIECTB (XJIOpUAa HATPHsl); HCCIECIOBAHHE 3aBHUCHUMOCTH
CKOPOCTH XHWMHYECKOW peakUuMuh OT BO3ACUCTBUSA pa3IUYHBIX (PAKTOPOB;



MCCIIEIOBAHUE AJIEKTPONPOBOIHOCTHA PACTBOPOB BEIIECTB, MPOIECCA AUCCOLUAIIUN
KHUCIIOT, IIeJoueld W cosie (BO3MOXKHO UCIOJIb30BaHUE BHUIECOMATEPUATIOB);
MIPOBEJICHHUE OMBITOB, UJUTIOCTPUPYIOLIUX MPU3HAKU MPOTEKAHUS PEAKIIM HOHHOTO
oOMeHa (0Opa3oBaHHME oOcajlika, BBIJIEJICHUE Ta3a, oOpa30BaHME BOJIbI); OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKIUi
(ropeHue, peakiuu pa3lioKEeHHs, COSAMHEHUS); paclO3HABAaHUE HEOPraHUYECKUX
BEIIECTB C TOMONIBI0O KAYECTBEHHBIX pEaKIMil Ha HWOHBI, pEUICHUE
AKCIIEPUMEHTAIBLHBIX 33]1a4.

Hewmeranisl 1 ux coequHeHUs

OO6mrast xapakTepucThKa TragoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHbIe cTereHn okucieHus. CTpoeHue M (U3MYECKUE CBOMCTBA MPOCTHIX
BEILECTB — raJOr€HOB. XMMHUYECKHE CBOMCTBA HA TPUMEPE XJI0pa (B3aUMOJEHCTBHE
C MeTajulaMM, HEMeTaJlaMH, uienodyamu). XuopoBojaopod. ConsHas KHUCIOTa,
XUMUYECKUE CBOICTBa, TMOJy4dyeHUe, NpuMmeHeHue. JleiictTBue xyopa U
XJIOPOBOJIOPO/ia HA OPraHU3M 4YelioBeKa. BaskHelire XJIopuibl U UX HAXOXKJICHUE
B MIPUPO/IE.

O6mas xapakrepuctuka 37eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbBIC CTEIICHNU OKHCIICHHUS.

Crtpoenue u ¢pu3MUECKUE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJIAa U CEPHI.
AIoTpoIHbIe MOAU(PUKAIIMK KUCIOPOAAa U cepbl. XUMHUECKHUE CBOMCTBA CEpHI.
CepoBo10pO/1, CTPOCHHE, PUBHUECKHE U XUMUYECKUE CBOMCTBA. OKCHUIBI CEPhl KaK
MIPEACTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KHCIIOTa, PU3HIECKHE U XUMUICCKIE
cBOMcTBa (0OIIME KaK TMPENCTaBUTENSl Kiacca KHUCIOT W cHenudUuuecKue).
XUMUYECKHUE PEaKInu, JIKAIUE B OCHOBE MPOMBIIIJIEHHOTO CIIOCO0a MOIyYEHUS
cepHoii kucioTsl. [Tpumenenue. Cosv cepHON KUCTOTHI, KAYECTBEHHAs PEAKIIUS Ha
cynbdar-uoH. Haxoxaenue cepbl U €€ COEIUHEHHM B MpUpoje. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOUIEH Cpelbl COCIUHEHUSMH Cepbl (KUCJIOTHBIC IO,
3arpsi3HEHHE BO3/yXa M BOJIOEMOB), CIIOCOOBI €0 NMPEeA0TBPAICHUS.

OO6mras xapaktepuctuka 3MeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTETICH! OKHCIICHUS.

A3oT, pacnpocTpaHeHue B Mpupoje, GU3nIecKue 1 XUMHUYECKHUEe CBOWCTBA.
KpyroBoport azora B nipupojie. AMMUak, ero pu3nyeckue U XuMHUIECKHEe CBOMCTBA,
nosyueHue u npumeHeHue. Conu aMMOHHUS, MX (U3UYECKHE U XUMHYECKUE
CBOICTBa, NMpuMeHeHue. KauyecTBeHHas peakiys Ha HOHBI aMMOHMS. A30THasd
KHCJIOTa, €€ TMoJydeHue, (pu3nueckue W XUMHUUYECKHE CBOWCTBa (OOIIue Kak
MpEeACTaBUTENS Kilacca KUCIOT U cneruduueckue). Mcnoib3oBaHue HUTPATOB U
coJiell aMMOHMS B KaU€CTBE MUHEPAIbHBIX YI00peHn. XUMUUECKOE 3arpsi3HEHUE
OKpY’)Karoliel cpeapl COSAUHEHUSIMH a30Ta (KUCIOTHBIE O, 3arps3HEHUE
BO3/1yXa, IOYBHI U BOJIOEMOB).

®docdop, amrorpornubie Momubukamuu  dochopa, uzHUeckue U
xumudeckue cpoiictBa. Okeun pochopa(V) u pochopnas kucnora, pusnveckue u
XUMUYECKHUE CBOWCTBa, moiydeHue. Vcmonmb3oBanume ¢dochaToB B KadecTBe
MUHEPATbHBIX YI0OpEHUH.

O6mras xapakrepuctuka 37eMeHTOB |V A-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbBIC CTENIEHN OKHCIICHHUS.



VYrnepon, amioTporHble MOAU(UKAIMK, PACIPOCTpAHEHHWE B TIPHUPOJC,
busznueckue U XuMHUeckue cBoicTBa. AjacopbOuusi. KpyroBopoT yriepona B
npupoze. OKcuasl yriieponaa, ux Gu3nueckue U XUMHUUECKHE CBOMCTBA, JAeHCTBUE
Ha >KMBBIE OPTaHU3MBI, MTOJIyYEeHUE U MPUMEHEHHE. DKOJIOTHYECKUEe MpOoOIeMBbl,
CBSI3aHHBIC C okcusoM yriepona(lV); rumoreza rno0agbHOrO MOTEIUICHUS
KJIMMATa; MapHUKOBBIA 3(QPeKT. YToiabHas KUCIOTa U €€ CoNU, UX (PU3NYECKue U
XUMUYECKHUE CBOMCTBA, MOJy4YeHUE U TpuMeHeHue. KauecTBeHHasl peakiusi Ha
KapOoHaT-nuoHbl.  Mcnonb3oBanue  kapOOHaTOB B OBITY,  MEIULMHE,
MIPOMBITIUICHHOCTH U CEJIbCKOM XO3SHCTBE.

[lepBoHavyasibHBIE TIOHATHS 00 OPraHWYECKWX BEIIECTBAX Kak 0
COEIMHEHUAX yriepona (MeTaH, 3TaH, 3TWUJIEH, AUETWJIEH, 3TaHOJ, TJIMLEPUH,
yKcycHass kucinora). Mx coctaB u xumumyeckoe crpoeHue. llonstue o
OWOJOTUYECKA BAKHBIX BEIIECTBAX: JKHUpaX, Oelkax, yriaeBojax — M UX POIH B
KU3HM 4YeloBeka. MarepuaiabHOE€ €JUHCTBO OPraHMYECKHMX U HEOPraHHMYeCKUX
COCIMHEHUM.

Kpemunii, ero Qusuyeckue W XUMHYECKHE CBOWCTBA, IOJyYCHHE W
npumeHenue. CoeHeHUs KpeMHUs B ripupoje. Oo1iue npeacTaBieHus 00 OKcuie
kpemuaus(1V) u kpemuueBorr kuciore. CHIMKAThl, UX HCIOJb30BAHUE B OBITY,
MEUIIMHE, TPOMBIIINIEHHOCTH. BaxkHelne cTpouTeNibHbIE MaTepUalbl: KEpaMuKa,
CTEKJIO, LIEMEHT, OETOH, kene300eToH. [Ipobaembl 0e30macHOro MCIONIb30BAHUS
CTPOUTEIHHBIX MAaTEPHAIIOB B MIOBCETHEBHOM KU3HH.

XVWMHYECKHUH SKCIIEPUMEHT: U3YYeHHE 00pas3IoB HEOPTaHUICCKUX BEIIECTB,
CBOMCTB COJISTHOW KHCJIOTHI; IPOBEICHNE KAaY€CTBEHHBIX PEAKITUN HA XJIOPHUI-UOHBI
W HaOJIOJCHUE MPU3HAKOB WX MPOTEKAHMS; OMBITHI, OTpaKalomue GU3NIECKue 1
XUMHUYECKHAE CBOMCTBA TAJIOTCHOB M WX COCAWHEHUH (BO3MOXXKHO HCITOJIb30BAHUE
BHUJICOMATEPUAIIOB); O3HAKOMJICHHE C oOpaslaMu XJOPUI0B (TaJIOTE€HUJIOB);
O3HAKOMJIEHHUE ¢ 00pa3liaMu Cephl U €€ COeTUHEHUSIMHU (BO3MOXKHO MCITOJIb30BAHUE
BUJICOMATEPHUAIIOB); HAOIIOJCHUE TIpoliecca OOYTIIMBaHUS caxapa Mo JCUCTBHEM
KOHIEHTPUPOBAHHOW CEPHOM  KHCJIOTBI, H3y4EHHE XUMHUYECKUX CBOWCTB
pa30aBIEHHON CEpHOM KHUCJIOTHI, MPOBEJACHHE KAYECTBEHHOM peakiuu Ha
cynb(dar-uoH W HaOJIOJEeHWE Tpu3HAKa €€ TPOTEeKaHWs; O3HAKOMJICHUE C
bu3nyeckumMu CBOMCTBaMM a3oTa, (ochopa M UX COCIUHEHUH (BO3MOMKHO
UCIIOJIb30BAaHUE  BUJEOMATEPUANIOB), oOOpa3liaMu a30THBIX U (PocPopHBIX
yaoOpeHui; moJiydeHue, CcOOMpaHWe, paclo3HABaHWE U U3YyUYCHHE CBOMCTB
aMMUaKa; MpoBeACHUE KaYeCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U pocdaT-noH u
W3YYCHUE TIPU3HAKOB WX TNPOTEKAHMs, B3aMMOJICHCTBHE KOHIICHTPUPOBAHHOM
a30THOM KHUCIOTBI C MEAbI0 (BO3MOMKHO HCIOJIb30BAHUE BHUIEOMATEPUAJIOB);
U3YYeHUE MOJelel KpUCTAIUIMYECKUX PEmETOK anMmasa, rpadura, dyiepeHa;
O3HAKOMJIEHUE €  MpOIEeCCOM  aAcOpOLMH  PACTBOPEHHBIX  BEIIECTB
AKTUBHPOBAHHBIM YITIEM M YCTPOWCTBOM MPOTHMBOTra3a; MOJy4YeHHE, coOMpaHue,
pacno3HaBaHWE€ U W3Y4YEHHUE CBOMCTB  YIJICKUCIOTO Ta3a; TMPOBEICHUE
KAueCTBCHHBIX PEaKIMii Ha KapOOHAT U CUJIMKAT-UOHBI U U3YYCHHE MPU3HAKOB
WX TPOTEKAHUS;, O3HAKOMJIEHHWE C TMPOAYKIIMEH CUIUKATHOW MPOMBIILIEHHOCTH;
pElIeHre SKCIEPUMEHTAIBHBIX 3a7a4 1Mo TeMe «BakHelIme HeMeTaulbl U HX
COETUHEHUSI.



Mertaibl U KX COETUHEHUS

OO611ast xapaKTepUCTUKa XUMUYECKUX JIEMEHTOB — METAJJIOB Ha OCHOBAHUHU
ux mnonoxeHusa B Ilepuomnyeckor cucreme XUMHYECKUX 3neMeHToB [[. U.
MeHnneneeBa u ctpoeHust aToMoB. CTpoeHHE MeTaIoB. MeTaminueckas CBS3b U
METAJUIMYECKAs] ~ KpUCTAUIMYECKass  pElIETKa.  OJJEKTPOXUMUYECKUN  pAll
HarnpspkeHu MetauioB. OU3NYEecKUe U XUMHUYECKUE CBOMCTBA MeTaiuioB. O0imue
CIOCOOBI TMOMy4YeHUs: MeTauioB. [loHSTHE O KOPPO3UMM METAJIOB, OCHOBHBIE
crocoObl 3ammThl UX OT Koppo3uu. CrutaBwl (CTallb, YYTYH, AIOPATIOMUHUH,
OpOH32a) M UX IPUMEHEHUE B OBITY U IPOMBIIIJIEHHOCTH.

[Ilenouynbie MeTauIbl: MojiokeHue B [leproanueckoil cucteMe XUMHUYECKUX
sanemeHToB Jl. M. MeHneneeBa; CTpO€HHE MX AaTOMOB; HAXOXJIEHUE B MPUPOJIE.
duznyeckre U XUMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TUAPOKCUILI HaTpuss W Kaius. [IpuMeHeHHWe IIeNOYHBIX METAIOB M MX
COEJIMHEHUMN.

[IlenoyHO3E€MENbHBIE METAJUIBI MArHud W KaJIbIMH: TIOJOKEHHE B
Ilepunonnueckoin cucreMe xumudeckux siaeMeHToB JI. M. MenneneeBa; ctpoeHue
MX aTOMOB; Hax0JAeHue B npupojae. Pu3znyeckue 1 XMMUUECKUE CBOKMCTBA MarHus
U Kanpluda. Baxseilive coeluHEHHS Kaidblusg (OKCHUI, TUIPOKCHI, COJIH).
’KécTKkoCTh BOJIBI U CITOCOOBI €€ YCTPaHEHHUS.

AmomuHuii: nonoxeHue B Ilepuogmyeckoid cUCTEME  XHUMHUYECKHX
sanemeHnToB JI. M. MeHneneeBa; CTpOE€HHE aroma; HAXO0XKJICHUE B MPUPOJE.
du3nUecKue U XUMUYECKUE CBOMCTBA alFOMUHMS. AMGBOTEpPHBIE CBOMCTBA OKCH/IA
U TUAPOKCHUIA ATIOMUHUS.

Kenezo: nonoxenue B [lepuognueckoit cucTeMe XUMUYECKUX AIEMEHTOB /.
N. MeHnneneeBa; CTpOCHHME aToMa; HaxXOXKJICHHE B mnpupone. dusznueckue u
XUMHUUYECKUE CBOMCTRA xkene3a. OKcubl, ruipokcuibl U conu xenesa (I1) u sxenesa
(1), ux cocTaB, CBOWCTBA U MOJIyYCHHE.

XVMMHUYECKHI OKCIIEPUMEHT: O3HAKOMJIEHHE C oO0pasllaMh METaUIOB U
CIUTABOB, WX (DPM3MYECKUMHU CBOWCTBAMH; HW3y4YEHUE pE3yJIbTaTOB KOPPO3HUH
METaZIOB  (BO3MOXKHO  HCIIOJIb30BAaHHWE  BHUACOMATEPHATIOB), OCOOECHHOCTEH
B3aMMOJICHCTBUS OKCUA KAJIBLIUS U HATPUSI € BOJOU (BO3MOYKHO MCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB); HMCCIIEIOBAHUE CBOWMCTB KECTKOW BOMBI; MpOLECCAa TOPEHUs
Kese3a B KUCIOopoJie (BO3MOXKHO HMCIOJB30BaHUE BHICOMATEPHANIOB); MPU3HAKOB
MPOTEKAHUSI KAYECTBEHHBIX pEaKIMil HAa HWOHBI (MarHusl, KajabllUsl, allFOMUHUSI,
uHKa, sxenesa (1) u xxenesa (1), menu (11)); HaOMOACHME M ONTUCAHKE MTPOIIECCOB
OKpalllMBaHMWsl [UIAMEHU MOHAMHU HATpusl, KaJius U KaJlblUs (BO3MOXHO
WCIIOJB30BaHUE BHUIEOMATEpPHUAJIOB); HCCIeAOBaHHME aM(OTEPHBIX CBOMCTB
TUAPOKCUIA AIOMUHUSI W THUIPOKCHIA IIMHKA;, PEIICHHE JKCIEPUMEHTATbHBIX
3az1a4 1o reme « BaxkHelme MeTajuibl 1 UX COSTUHEHUSY.

XUMHS ¥ OKpyXkKarouias cpeaa

Hoseie Matepuansl 1 TexHOJIOrMU. BemecTBa u Marepuansl B NIOBCEIHEBHOU
JKU3HU 4YeloBeka. XUMHUA U 3J0pOBbe. be3omacHoe HUCIONIb30BaHUE BEILIECTB U
XUMUYECKUX peakiuii B ObITy. IlepBasi moMoIs mpu XUMHYECKUX OXKOTax H
oTrpaBiieHUsIX. OCHOBBI 3KOJIOTUYECKOW T'PAMOTHOCTH. XHUMHYECKOE 3arpsi3HEHUE
OKpY’Karomien cpenbl (IpeaenbHas JonycThumas KoHleHTpanus BemectB — [T/1K).



Posib xviMKH1 B pelieHuu 3K0JI0THIECKUX TPOOIIEM.

[TpupoaHble UCTOUYHUKHU YTIIEBOJOPOIOB (Yroiib, MPUPOAHBINA ra3, HE(Th),
IPOAYKTHI UX EpepadOTKU, UX POJIb B OBITY U IPOMBIIIICHHOCTH.

XUMHUECKUH OKCHEPUMEHT: H3y4YeHHe oOpas3loB MaTepuanoB (CTEKIIO,
CILIaBbI METAJUIOB, IOJIMMEPHBIE MaTePHAIIBI).

MexIpeaMeTHbIe CBA3U

Peanuzanus MexnpeaMeTHBIX CBA3€H NpU U3yYeHHHM XMMUU B 9 Kiacce
OCYILLECTBIIIETCSI 4epe3 HCIOJIb30BAHME KaK OOIIMX eCTeCTBEHHO-Hay4HbIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAyYHOT'O IMKIIA.

OO01ue ecTecTBEHHO-HAYyYHBbIE TIOHATHSA: HAYy4YHBIA (akT, TUIOTE3a, 3aKOH,
TEOpHUs, aHaliu3, CHUHTE3, KiIaccupuKaluusg, TMePUOJUIHOCTh, HaAOIIOaCHHE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPEHUE, MOJIeNb, SBJICHHUE, MapHUKOBBIN
3 deKT, TexHonorus, Marepuansl. OU3UKA: MaTepus, aTOM, DJIEKTPOH, MPOTOH,
HEUTPOH, MOH, HYKJIHJ, W30TOIbI, PaJUOaKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUECKUN
3apsi, NPOBOJHUKHU, MOITYHPOBOAHUKH, AUDIEKTPUKH, (POTOIIEMEHT, BELIECTBO,
T€NO, 00BEM, arperaTHOE COCTOSHHE BEIECTBA, I'a3, pacTBOp, PAaCTBOPUMOCTD,
KpUCTAJUIMUECKAasl pelI€TKa, CIIaBbl, (PU3MYECKUE BEIUYUHBI, €TUHULBI U3MEPEHMUS,
KOCMHUYECKOE MPOCTPAHCTBO, TUIaHETHI, 3BE37b1, CoHIIE.

buonorust: gorocunres, apixaHnue, ouocdepa, IKOCHUCTEMA, MHUHEPATbHbBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITUTATEIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TOPOIbI, IOJIE3HbBIE
HCKOTIaeMbI€, TOTNINBO, BOAHBIE PECYPCHI.

[TNTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA YYEBHOI'O
[MPEJJMETA «XMUMHUSA» HA VYPOBHE OCHOBHOI'O OBIIEIO
OBPA30BAHUA

W3yyeHne XMMHUHM B OCHOBHOM IIKOJIE€ HAIpaBJI€HO HA JOCTHXKEHUE
O0yYaromUMUCS JHMYHOCTHBIX, METAlPEIMETHBIX M MPEAMETHBIX Pe3yJIbTaTOB
OCBOCHHMSI Y4EOHOTO MpemeTa.

JIMYHOCTHBIE PE3yJIbTATHI

B cuiny ocoOGeHHOCTEHl ~ KOTHUTHUBHOTO,  JMYHOCTHOTO  Pa3BUTHUS
obyuatomuxcs ¢ PAC, nocTrkeHne TYHOCTHBIX PE3yJIbTaTOB HE BCETJa BO3MOKHO
B TMIOJIHOM O0BEeME Ha OJTale OCHOBHOTO OOY4YeHHS B IIKOJE, TOITOMY
PEKOMEHIIyeTCSI ~ OLICHWBATh  HMHIWBUIAYaJbHYI  JIUHAMHUKY  TPOABIKCHUS
o0yyJaroiierocsi B JaHHOU 00J1acTH.

[Ipy omeHMBaHMM JHUYHOCTHBIX pPE3YyJIbTATOB HEOOXOAMMO OOECTIEUUTh
VHIVBHUIYAJIN3AIMIO YTAITHOCTH OCBOCHHUS 00pa30BaTEIbHBIX PE3YIbTAaTOB B CBSI3U
C HEPaBHOMEPHOCTBIO U OCOOEHHOCTSIMU pa3Buths pedenka ¢ PAC.

JIMYHOCTHBIE pE3yJbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOIO OOILETro
oOpa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYEHHUS XMMHUU B EIUHCTBE y4yeOHOU H
BOCIHUTATEIbHOU AeaTeabHOCTH OpraHu3aiy B COOTBETCTBUU C TPAAULIMOHHBIMU
POCCUHCKUMHU COLMOKYJIBTYPHBIMH U JyXOBHO-HPABCTBEHHBIMHU I€HHOCTSIMHU,
OPUHATHIMU B OOIIECTBE MpaBWJIaMU W HOPMaMu IOBEIEHUS U CHOCOOCTBYIOT
poleccaM CaMONO3HaHMsl, CAMOPA3BUTHSI U COLIMATTU3ALUN  00YyJarOINXCS.



JIM9HOCTHBIE PE3yNbTAaThl OTPAXKAIOT CPOPMUPOBAHHOCTH, B TOM UHCIIE B
YacTHu:

[TaTprOTHYECKOTO BOCIIUTAHUS

1) 1IEHHOCTHOrO  OTHOUIEHUS K  OTEYECTBEHHOMY  KYJIbTYPHOMY,
UCTOPUYECKOMY M HAYYHOMY HACJEOUIO0, TOHMMAaHUsA 3HAYEHUS XHUMHUYECKOU
HAayKW B KU3HU COBPEMEHHOrO OOIIEeCTBa, CIIOCOOHOCTH BJIANETh JOCTOBEPHOM
uHdopmalmert O TepeloBBIX JOCTIKEHUSIX M OTKPBITUAX MHUPOBOM U
OTEUYECTBEHHOW XMMUHU, 3aUHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSIX 00 yCTPONCTBE
MUpa 1 00IIEeCTBa;

['paxxnaHCKOro BOCIUATAHUSA

2) mpeacTaBiCHUS O COUMAIBHBIX HOpPMax M MpaBUaX MEXKIMYHOCTHBIX
OTHOIIIEHUI B KOJIJIEKTUBE, KOMMYHUKATUBHOW KOMIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOHM,  y4eOHO-MCCIIEIOBAaTENbCKOM, TBOPYECKOM M JPYrUX  BHUAAX
JESATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOM NEATENbHOCTH MpU
BBITIOJIHEHUU YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpOlLleCC€ OTOW Yy4eOHOM JeATeTbHOCTH; TOTOBHOCTHU
OLICHUBATh CBOE TOBEJECHHWE M IIOCTYNKH CBOUX TOBAPHUILEH C MO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MMOCIEACTBHUI MOCTYIKOB;

[lenHOCTH HAYYHOTO MMO3HAHUS

3) MUPOBO33PEHUECKUX TMPEJCTABICHUI O BEIIECTBE W XUMHUYECKOU
peakiuu, COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BU-TUSI HAYKU H
COCTABJISIIOIIMX OCHOBY [JIi TMOHMMAaHUs CYIIHOCTA HAyYHOW KapTUHBI MUPAa;
NpEACTAaBICHUM 00  OCHOBHBIX  3aKOHOMEPHOCTSIX  Pa3BUTUS  MPHUPOJIBI,
B3aMMOCBS3SIX YEJIOBEKa ¢ MPUPOJHON CPENOoN, O POJIM XMMHUU B MO3HAHUHU ITHUX
3aKOHOMEPHOCTEH;

4) mo3HaBaTEILHBIX MOTHBOB, HAMPABJICHHBIX Ha MOJyYCHHE HOBBIX 3HAHUIH
0 XUMHUH, HEOOXOAUMBIX JUIsl 00BSICHEHUST HAOTIOaEMBIX ITPOLIECCOB U SIBJICHUM;

5) mo3HaBaTenbHON, MHPOPMAIIMOHHON M YWUTATEIHCKON KYJIbTYPhI, B TOM
YHCJIE HABBIKOB CAMOCTOSITEIIbBHOW pabOThl ¢ YYEOHBIMU TEKCTaMH, CIPaBOYHOMN
JUTEPATYPON, JIOCTYNMHBIMU TEXHUYECKUMH CpEICTBAaMU HH()OPMaAIMOHHBIX
TEXHOJIOTHH;

6) uHTEpeca K OOYUYCHHIO M TTO3HAHUIO, JIFOO03HATEILHOCTH, TOTOBHOCTH H
CIIOCOOHOCTH K  caMoOOpa3oBaHUIO, TMPOEKTHOM W  HCCIIEI0BaTEIbCKOMN
JEATEeIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBJIECHHOCTH U YPOBHSA OOy4YEHUS B
JlabHEHIIeM;

dopMUpOBaHUS KYJIbTYPhI 3J0POBbS

7) OocCo3HaHMS IIEHHOCTH >KM3HHU, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3JI0POBBIM 00pa3 >KW3HU, OCO3HAHUS TOCJICICTBUU U
HEIMPUATHUS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOTOJs, HAPKOTUKOB, KypEeHUsI),
HEOOXOMMMOCTU COOJIONEHUS TPaBUJI OE30MacHOCTH TPU  OOpaIIeHUu C
XUMUYECKMMHU BEIIECTBAMH B OBITY U PEaTbHOU KU3HH,

TpynoBoro BOCIiuTaHus

8) mHTepeca K MPaKTHUECKOMY H3ydeHHIO Mpodeccuii U Tpyaa pa3IndHOro
poja, yBaXKE€HHE K TPYNly U PE3yJIbTaTaM TPYJOBOM NESITEILHOCTH, B TOM YHUCJIE HA



OCHOBE TPUMEHEHUS NPEIMETHBIX 3HAHUM MO XHMHH, OCO3HAaHHOIO BBIOOpa
MHIMBUIYAIbHON TPACKTOPHH MPOJOHKEHUS 00pa30BaHUs C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEIH;
YCIEIHON MPO(GECCHOHAIBHON IEATEIIbHOCTU U Pa3BUTUSL HEOOXOAMMBIX YMEHHIA;
TOTOBHOCTD aJIalITUPOBATHCS B IPOPECCUOHATLHOMN CPE/IE;

DKOJIOrM4eCcKOro BOCIUTAHUS

9) sKoJOTHYECKH 11eN1eco00pPa3HOro OTHOLIEHHS K MPUPO/IE KaK UCTOYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIIECTBOBAHUS, TOHUMAaHUS [IEHHOCTH 3JI0POBOTO H
Oe3omacHOro o0pa3a >KU3HHU, OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY
buznyecKkoMy U TICUXUYECKOMY 3I0POBBIO, OCO3HAHMSA IICHHOCTH COOJIOICHUS
npaBul 0€30MaCHOTO MOBEIEHHUS IPH padOTe ¢ BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YTPOXKAIOIIUX 370POBBIO M )KU3HU JIIOIEH;

10) cmocoGHOCTH MPUMEHSTH 3HAHUA, MOTydaeMble NMPU U3YUYCHUH XUMHH,
JUIsL pEIIeHUs 3a]a4, CBA3aHHBIX C OKPY)KAIOLIEH IPUPOIHON Cpesloif, TOBBIILICHHS
YPOBHSL ~ DKOJIOTUYECKOM  KYJIbTYphl, OCO3HAHHSA TIJIOOAJIBHOTO  XapakTepa
HKOJIOTUYECKUX MTPOOJIEM U yTEN UX PEIIeHUs IOCPEICTBOM METO/10B XUMUU;

11) SKOJNOTMYECKOTO MBIIUICHUS, YMEHHS pPYKOBOJICTBOBAaTbCS WM B
N03HABATEJIbHOIN, KOMMYHUKAaTUBHOM 1 COMAIBHOM MPAKTHKE.

MeranpenMeTHbIE PE3YIbTAThI

B cocraBe MeranpeIMETHBIX peE3yJIbTAaTOB BBIICIAIOT 3HAYUMBIC [IJIs
dbopMupoBaHUST MHUPOBO33PEHUS OOIIEHAyYHbIE TIOHATUS (3aKOH, TEOpus,
NPUHININ, TUNOTE3a, (PaKT, CUCTEMa, MPOIIECC, SKCIEPUMEHT U Ap.), KOTOpbIC
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX NpEAMETax U IO3BOJIAIOT Ha
OCHOBE 3HAHUN U3 3TUX MPEIMETOB (OPMHUPOBATH MPEACTABICHUE O IEIOCTHOMN
HAay4YHOUW KapTHHE MUpA, U YHUBEpCaAJIbHbIE yueOHbIE ACHCTBUS (MO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, PETYJISATHUBHBIE), KOTOpPBhIE 0OECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUUJITAHUPOBAHUIO U OCYIIECTBJICHUIO Y4eOHOM
JEATEIIbHOCTH.

MeranpeaMeTHbIe Pe3yiabTaThl OCBOEHUSI 00pa30BaTENbHON MPOTrPaMMBI IO
XUMHH OTPAXKAIOT OBJIAJECHUE YHUBEPCAIBHBIMU [TO3HABATEIbHBIMH JICVICTBUSIMU, B
TOM YHCIJIE:

bazoBbIMHU JIOTHYECKUMU AEUCTBUAMU

1) ymeHueM HCHOJB30BaTh MPUEMBI JIOTUYECKOTO  MBIIUICHUS  TIPU
OCBOCHUU 3HAHUU: PACKPBIBATh CMBICI XUMHUYECKUX TOHSATUM (BBIAEISATH HX
XapaKTepHbIC MPU3HAKH, YCTAaHABIMBATh B3aWMOCBSI3b C JAPYTUMH TOHSTHSMM),
WCIIOJIB30BaTh MOHATUS 111 OOBSICHEHUS OT/ICNIbHBIX (DAKTOB U SBJICHUMN; BHIOUPATH
OCHOBAHUS M KPUTEPUHU JJIs KJIACCUPUKAIIMU XUMUUYECKUX BEIIECTB U XUMHUUECKUX
peakiuii; yCTaHaBIWBAaTh MPUYUHHO-CJICJACTBEHHBIC CBSI3M MEXKIY OOBEKTaMHU
W3YUYEHHUSI; CTPOUTH JIOTUYECKHE PACCYXKIEHUS (MHIAYKTUBHbBIC, AEAYKTUBHbBIC, IO
aHAJIOTHUH ); J1€JIaTh BHIBOJIBI U 3AKJIIOUCHHS;

2) yMEHMEM NPUMEHSTh B MPOIECCE MO3HAHUS MOHATUS (NIPEIMETHBIC U
METaNpeIMETHBIE), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIETU, UCTIOJIb3yEMbIE B XUMUH,
peo0pa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMUHU MOJCIIbHBIC TTPEICTABICHUS —
XUMUYECKUNA 3HAK (CMMBOJ dJEMEHTa), XuMuueckas ¢opMmyna W ypaBHEHHE



XUMHUYECKON peaklnu — MpU PelIeHUH Y4eOHO-T03HABATEIbHBIX 33/1a4; C YIYETOM
ATUX MOJIENBbHBIX MPEJICTABICHUN BBISIBISATh U XapaKT€pPU30BaTh CYIIECTBEHHbBIC
MPU3HAKU U3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIUi;
BBISIBJIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIECICTBEHHBIE CBSI3M U
MPOTUBOPEYHS B M3Y4YaEMBIX MPOIECCaX U SBICHUSX; MpeiaraTb KPUTEPUH IS
BBISIBJICHUS ATUX 3aKOHOMEPHOCTEW U MPOTUBOPEUUI; CAMOCTOSTEIHLHO BHIOUPATh
croco0 penieHus: yueOHOM 3a7auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB pELICHUS,
BbIOMpaTh HamOoJee MOAXOMAIMN € Y4ETOM CaMOCTOSITENIBHO BBIJEICHHBIX
KpUTEPHUEB);

ba3oBbIMU HCCIeI0BATEIBCKUMU ACUCTBUAMU

3) yMeHHMEM UCHONB30BaTh TIOCTABJICHHBIE BOMPOCHI B  KauecTBE
WHCTPYMEHTA T[O3HaHWSA, a Tak)Ke B KaueCcTBE OCHOBHI s (POopMHUpOBaHUS
TUMOTE3bI MO MPOBEPKE MPABUILHOCTH BbICKA3bIBAEMBIX CYXICHUM;

4) mpuoOpeTeHne OMbITa MO IJIAHWPOBAHUIO, OPraHU3aALMUA U MPOBEIACHUIO
YUEHHYECKUX OJKCIEPUMEHTOB: yMEHHME HaOdoAaTh 3a XOJIOM IIpolecca,
CaMOCTOSITENIFHO TPOTHO3UPOBATh €r0 Pe3yJbTaT, (OopMyIUpOBaTh 00OOIICHUS U
BBIBOJIbI 10 Pe3yJIbTaTaM MPOBEAEHHOTO OIbITa, UCCIEIOBAHMS, COCTABIATh OTUET
O MPOJIEJIaHHOM paboTe;

Pa6oroii ¢ undopmanmeit

5) ymeHueM BbIOMpaTh, AHAIU3UPOBATh U UHTEPIPETUPOBATH UH(OOPMAITUIO
pa3INYHBIX BUIOB U (DOPM MpEACTABICHUS, MOTYIaeMyIO0 U3 Pa3HBIX UCTOUYHUKOB
(Hay4dHO-TIOMyJISIpHAsl ~JUTepaTypa XWUMHUYECKOTO COJEp)KaHWsA, CIPABOYHBIC
nocobusi, pecypcbl MHTepHETa); KPUTUYECKH OLEHUBATH MPOTUBOPEUMBYIO H
HEJ0OCTOBEPHYIO UH(OPMAIIHIO;

6) yMEeHHEM MPUMEHSTH Pa3INYHbIC METOJIbI U 3aIPOCHI IIPH TIOUCKE H 0TOOpE
UHPOpPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX [JISi BBIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a/1a4 ONPECNIEHHOTO TUIA; MPUOOPETEHHUE OIbITA B
0o0JaCTH  MCIOJB30BaHUSA HMH(POPMAIMOHHO-KOMMYHHKATUBHBIX ~ TEXHOJIOTHUH,
OBJIQZICHUE KYJIbTYpOH aKTUBHOTO MCIIOJIb30BAHMSI PA3JIMUHBIX TOUCKOBBIX CUCTEM;
CaMOCTOATENFHO BHIOMPATH ONTUMAIIbHYIO (pOpMY TIpEeACTaBICHH UHGOPMAITUN U
WUTIOCTPUPOBATh pEIllaeMble 3aJlauyd  HECIOKHBIMH CXEMaMH, JuarpaMMaMu,
apyrumu popmamu rpadUuKku ¥ 1X KOMOWHAIIUSAMU,

7) yMEHUEM HCINONb30BaTh W AaHAJIM3MPOBaTh B Ipolecce y4eOHOH u
UCCJIEI0BATENBCKONW JeATEIbHOCTH MHPOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEeNIbCKOTO XO3SMCTBA W TPAHCIOPTa HA COCTOSIHHE OKPYKAIOIMIeH MPHUPOIHOM
CpeIbl;

YHuBepcaibHBIMA KOMMYHUKATUBHBIMU JICUCTBUSIMHU

Hapymenue oOiienus siBisieTcs: 0a30BbIM HapYIIEHUEM MPU PacCTPOMCTBAX
ayTUCTUYECKOTO CIEKTPa, MO3TOMY JOCTHXKEHUE IAHHBIX PE3yJIbTaTOB MOMKET
ObITh 3aTpyaHeHo s ooydarontuxcs ¢ PAC. Ilpu onennBanuu oBnanenus Y Y/l B
obnmactu «OOmeHne» creayeT OICHWBATh WHIWBHUIYAIbHBIC PE3yJIbTaThl U
TUHAMUKY (hopMUpoBaHMs TaHHBIX Y Y /[ y oOyuaromuxcs.

8) ymMeHueM 3a/aBaTh BOMPOCHI (B XOJA€ AHUAJIOTa W/WIA JTUCKYCCHUHU) TIO
CyIIECTBY  0OCyXkmaemMoil  Tembl, (OPMyIHpPOBaTH CBOM  MPEIOKEHUS



OTHOCHUTEJILHO BBINOJHEHMS IIPEMJIOKEHHON 3aa4u;

9) nmnpuoOpereHue oOmbITa MPE3EHTAlMM  PE3yIbTaTOB  BBIIOJHEHUS
XMMHUYECKOTO 3KCIEPUMEHTa (Ja0OpaTOpHOTO OIbITa, Ja00paTOpHOl pabOTHI IO
UCCIJIEJOBAaHHUIO CBOWCTB BEUIECTB, yU€OHOIO MPOEKTA);

10) 3auHTEpECOBAaHHOCTh B COBMECTHOM CO CBEPCTHUKAMHU MTO3HABATEIBHON
U HUCCIIEIOBATENbCKON JESITEIbHOCTH MPU PEIIEHUU BO3HUKAIOIIKX NpoOJieM Ha
OCHOBE yuéTa OOLIMX MHTEPECOB M COIJIACOBAaHUS MO3ULMHI (00CYXAEHMs, OOMEH
MHEHUSMH, «MO3TOBBIE IITYPMbD», KOOPAWHALMSA COBMECTHBIX JIEWCTBUU,
OTpe/ieTICHNE KPUTEPHEB 10 OLIEHKE KaueCTBa BHIMIOJIHEHHON paboOThI U Ap.);

YHHBEPCAIBHBIMU PETYIATUBHBIMU ACHCTBUSIMU

Y ofOyuatonmuxcs ¢ PAC 3adactyro 3agepxuBaeTcs (PaKkTHUYECKOe
BCTYIUICHHE B IOAPOCTKOBBIM BO3pACT, YTO MPEXKIE BCErO0 BBIPAKACTCS B
TpyAHOCTAX (opmupoBaHus peIEKCUBHOW MACSITENBHOCTH M B 3aJEPiKKE
OBJIQZICHUS] Y4E€OHBIMU JCUCTBUSMHM CaMOCTOSITEJIBHOM IIOCTAHOBKHM Y4e€OHBIX
LeNel, 1eHCTBUI KOHTPOJIS U OLIEHUBAaHUS COOCTBEHHOMN NIE€ATENbHOCTH, PA3BUTUU
MHUIMATUBBI B OpraHU3allK yueOHOro COTPYIHUYECTBA.

11) yMeHHEM CaMOCTOSTENIBHO  ONpPEACSITh  IeTH  JCSTEIbHOCTH,
IUIAHUPOBaTh, OCYIIECTBIISATh, KOHTPOJUPOBATH U MNpPU  HEOOXOAUMOCTH
KOPPEKTUPOBAaTh CBOIO JI€ATEIbHOCTh, BbIOMpaTh Haubosee 3P eKTHUBHBIC
CocoObl pelieHHus Yy4dyeOHBIX M IO3HABaTENIbHBIX 3aJa4, CaMOCTOSATEIbHO
COCTAaBISITb WM KOPPEKTHPOBATH IIPEIJIOKEHHBIA AITOPUTM JIEUCTBUU IpHU
BBINIOJIHEHUH 3a/laHUM C Y4€TOM TMOJYYEHUS HOBBIX 3HAHUWA 00 H3y4aeMbIX
O0OBEKTaX — BEIIECTBAX M pEaKIUSAX; OLEHUBATh COOTBETCTBHE IOJYYEHHOTO
pe3yJibTaTa 3asiBJICHHOM LIEIIH;

12) ymeHMeM UCTIOIB30BATh M aHAIM3UPOBATh KOHTEKCTHI, MPEIIaracMbie B
YCJIOBUM 3aJIaHU M.

IIpenMerHble pe3yabTaThbl

JlocTukeHne MpeaMETHBIX pe3yibTaToB oOydarommmucst ¢ PAC Ha stame
oOyueHUsI B OCHOBHOM IIKOJI€ OMPEEIIeTCs MHANBUYAbHBIMU OCOOCHHOCTSIMH,
CBSI3AHHBIMM KakK C OCOOCHHOCTSMHU IIO3HABaTEJIbHOM  JIE€ATEIbHOCTH U
HEPaBHOMEPHOCTBIO Pa3BUTUS TCUXMUYECKUX (YHKIUH, TaK M COLHUAIbHBIM
ONBITOM  ayTUYHBIX  IIKOJBHUKOB. IlodTOMYy  nOCTMXKEHHME  NPEIMETHBIX
pe3yIbTaTOB KOHKPETHBIM YYaIMMCS MOKET HE BCEr/la COBIIAATh C BPEMEHHBIMU
I'pPaHULIAMH, PACIIPEIEIEHHBIMU 110 F0JIaM 00yUYEHUSI.

B cocraBe mnpeAMETHBIX PE3YJIbTATOB IO OCBOCHUIO 00A3aTEIBHOTO
COJIep)KaHMs, YCTAHOBJIEHHOIO JAHHOM MNpUMEpHOM paboyell MnporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS HAay4YHbIE 3HAHUSA, YMEHUS U CIIOCOObI
JneucTBul, crneruduueckue g TpeAMETHONM o0nactu  «XUMHS», BB
JNEATEIBHOCTH MO  IOJYYEHHID HOBOIO  3HAHWS, €ro  MWHTEpIpPETALNH,
npeoOpa30BaHUIO U MPUMEHEHHUIO B Pa3IMUHBIX YUYEOHBIX U HOBBIX CUTYalIHsX.

[IpenMeTHbIe pe3ynbTaThl NPEACTABICHBI MO rojaM OOyYeHHUS U OTPaxaroT
c(OPMUPOBAHHOCTH Y O0YUAIOUTUXCA CAEIYIOIINX YMEHUM:

8 knace

1) packpvleams cmbici OCHOBHBIX XUMHYECKHX TOHSITUN: aTOM, MOJIEKYIIa,
XUMHUYECKUN 3JIEMEHT, IPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, CMECH (OHOPOIHAA



Y HEOJHOPO/HAs), BAJICHTHOCTh, OTHOCUTEIIbHASI aTOMHAs U MOJIEKYJIIpHAsl Macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIpHAsE Macca, MaccoBas J0JisI XUMHUYECKOTO
AJIEeMEHTa B COCIMHEHUU, MOJISIPHBIA 00BEM, OKCUJ, KUCIOTa, OCHOBAaHHUE, COJIb,
AJIEKTPOOTPUIIATENILHOCTh,  CTENEHb  OKUCIEHUS, XUMHUYECKas  peakius,
KJaccu(uKanus peakiuii: peakiiui COCIMHEHUS, PEaKI[UU Pa3I0KEeHUsI, PeaKIuu
3aMeIleHUs], peakuud OOMEHa, HSK30M DHJIOTEPMHUECKHE PEAKIUHU; TEII0BOM
abdexT peakiuu; Sapo aToma, dIEKTPOHHBIA CJIOW aroma, aTOMHAas OpOUTalb,
paauyc atoma, XMMUYECKasi CBSI3b, MOJISIpHAS M HEMOJIApHAs KOBAJEHTHAas CBS3b,
WOHHAs CBSI3b, HOH, KAaTHOH, aHHMOH, pacTBOpP, MaccoBas JOJiA BEIIECTBA
(IpolLIeHTHAs! KOHIICHTPAILIMS ) B PACTBOPE;

2) unntocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHUYCCKUX MOHATHHA (CM. TI.
1) ¥ MPUMEHSATH 3TH MTOHATHS IIPU OIIMCAHUH BEIICCTB U UX IIPEBPAICHHIA,

3) ucnonvzoéames XHUMHYECKYIO CUMBOJIMKY JUIS COCTaBJIICHHS (Bopmyi
BEIIECTB U YPaBHEHUIN XUMHUECKUX PEAKIINL;

4) onpedensimb BAICHTHOCTh aTOMOB 3JICMEHTOB B OMHAPHBIX COCTUHCHUSAX;
CTENICHb OKHWCJICHUS JJIEMEHTOB B OWHApHBIX COCIMHEHMSIX; TMPUHAJIC)KHOCTh
BEIIIECTB K ONMPEEIEHHOMY KJIacCy COCIMHEHUM 1o (opMyiaM; BHJ XUMHUYECKOU
CBSI3M (KOBAJICHTHAs] K MIOHHAS ) BHEOPTaHUUECKUX COCTMHEHUSIX;

5) packpvisams cmoicn Tlepuoguueckoro 3akona JI. M. Menpaeneera:
JEMOHCTPUPOBATh  [OHHMAaHUE  NEPUOJAUYECKOM  3aBUCHUMOCTH  CBOICTB
XUMHUUYECKUX DJIEMEHTOB OT UX MoJiokeHus B Ilepuoandeckoi cucrteMe; 3aKOHOB
COXpPAHEHMSI MacChl BEILECTB, IOCTOSHCTBA COCTaBa, ATOMHO-MOJICKYJISIPHOTO
y4E€HUsI, 3aKOHa ABOTAJIPO; ONUCHIBAMb U XAPAKMEPU306ams TaOIUIHYI0 GHopmMy
[leproauyeckoil CUCTEMbl XUMUUYECKUX JIEMEHTOB: pa3jinyaTh MOHATUS «TJIaBHAs
noarpymnmna (A-rpynna)» u «mnodouynas noarpymnmna (b-rpymnma)», manbie u 60ab1IHE
Nepuobl, coomHocums OOO3HAUYECHUS, KOTOpPhIE HUMEIOTCA B  TaluIe
«Ilepuognueckass cucreMa xumuueckux isiemeHToB . WM. Menneneea» c¢
YUCJIOBBIMU XapaKTEPUCTUKAMH CTPOCHUSI AaTOMOB XUMHUYECKUX 3JIEMEHTOB
(coctaB m 3apsn sjapa, 00IIee YHUCIO AJIEKTPOHOB M paclpefeleHHue HUX TI0
AJIEKTPOHHBIM CJIOSIM);

6) kraccuguyuposames XUMHUYECKUE DIIEMEHTBI; HCOPTaHUYECKUE BEIICCTBA;
XUMUYECKHE PEAKIMH (110 YUCITY U COCTaBY YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, 11O
TeroBoMy b DEKTy);

7) xapaxmepuzoeams (onucviéams) 00INE XUMUYCCKUE CBOWCTBA BEIICCTB
pPa3IMUHBIX KJIACCOB, TMOJTBEPKJasl OMHUCAaHWE MPUMEPAMHU MOJEKYJISPHBIX
YPaBHEHUH COOTBETCTBYIOIINX XUMHUECKUX PEAKILIN;

8) mpoecnosuposamv  CBOWCTBA BEIICCTB B  3aBUCUMOCTH OT HX
Ka4ueCTBEHHOTI'0 COCTaBa; BO3MOXKHOCTH MPOTEKaHUS XUMUUYECKUX MpEeBpallicHUN B
Pa3IMYHBIX YCIOBHUSIX;

9) ebluuCHsIMbL  OTHOCUTEIBHYIO MOJIKYJIAPHYIO M MOJISIPHYIO MAacChl
BEII[ECTB; MACCOBYIO JOJII0 XMMHYECKOTO 3JeMeHTa 1o (opMyse COSAMHEHUS;
MacCOBYIO JOJII0 BEIIECTBA B PACTBOPE; MPOBOJUTH PACUETHI MO YPABHEHUIO
XAMUYECKON PEAKIINH;

10) npumenssmvo OCHOBHBIC OIEpAIMHd MBICITUTEIBHON JIEATEIBHOCTH —
aHaJu3 M CHHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMaTH3alluio, KIacCHU(HKAIHIO,



BBISIBJICHHE TIPUYUHHO-CIICJICTBEHHBIX CBSI3€W — JJI M3YUYCHUSI CBOWCTB BEIIECTB U
XUMHUYECKUX PEaKINii; eCTECTBEHHO-HAYYHbIE METObI MO3HAHUSI — HAOIIOACHHE,
U3MEpEeHHE, MOICTTUPOBAHUE, SKCIIEPUMEHT (PCATbHBIN U MBICTICHHBIN);

11) credosams TpaBWIaM IOJb30BAHHS XHUMHYECKOH IOCYIOH H
71a00paTOPHBIM 00OPYIOBAaHUEM, a Tak)Ke MpaBHJaM OOpalleHusi C BEIIeCTBAMHU
B COOTBETCTBUU C MHCTPYKIMSIMH I10 BBITOJIHEHHIO JTaOOPATOPHBIX XUMHYECKHUX
OTBITOB IO TOJYYEHUI0O W COOMpaHUIO Ta3000pa3HBIX BEMIECTB (BOAOpOJA H
KHCJIOpOJa), TMPUTOTOBJICHUIO PACTBOPOB C OMNPEACIEHHOW MAacCOBOM moJei
pacTBOPEHHOTO  BEIIECTBA;  IUIAHUPOBATb W IPOBOAUTH  XUMHUYECKHE
HKCIEPUMEHTHI TI0 PACIO3HABAHUIO PACTBOPOB IIENOYEH M KHCIOT C MOMOIIBIO
UHAUKATOPOB (MakMyc, ¢peHondTaaert, METHIOPAHK U 1Ip.).

9 kJacc

1) packpvlieamb cmbici OCHOBHBIX XUMHYCCKUX IOHSTHN: XHUMHUYCCKHIMA
AJIEMEHT, aTOM, MOJIEKYyJia, MOH, KaTUOH, aHHOH, MPOCTOE BEIIECTBO, CI0KHOE
BEILIECTBO, BAJEHTHOCTb, AJIEKTPOOTPUILIATEIIBHOCTh, CTENEHb  OKHUCJIEHUS,
XUMHUYECKasi peakivs, XUMHUYECKas CBs3b, TEIUIOBOM A EKT peakiuu, MOJb,
MOJISIPHBIN 00BEM, PacTBOpP; DIAEKTPOJIUTHI, HEIJIEKTPOIUTHI, DIIEKTPOIUTHUECKAS
JUCCOIIMAITHS, PEAKIIM HOHHOTO OOMEHa, KaTalnu3aTop, XMMHUYECKOE pPaBHOBECHE,
oOpaTUMble W HEOOpaTUMBIE pEaKlUU, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC
pEaKUHUHN, OKHUCIUTEIb, BOCCTAHOBUTEIb, OKHUCICHHE W BOCCTAaHOBJICHHE,
ajuiotponusi, amMpOTEPHOCTh, XUMHUUYECKas CBsI3b (KOBaJ€HTHAas, HWOHHAsi,
MeTaJIMYeCcKas), KpUCTAUIMYECKass peIIeTKa, KOPPO3Us METaIOB, CILIABBI;
CKOPOCTh XMMHUYECKOM peakiuu, mpenenbHo pomyctuMasi konueHTparus (IT1J1K)
BEILIECTBA;

2) unntocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHUYCCKUX MOHATHH (CM. T1.
1) ¥ IPUMEHSATH 3TH TIOHATHS MPU OMTUCAHUH BEIIECTB M UX IPEBPAILCHHIA;

3) ucnonvzoéames XUMHUECKYHO CHMBOJIMKY JIJISi COCTAaBJICHHS (OPMYII
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

4) onpedensimb BAICHTHOCTD U CTETICHb OKUCIICHUSI XUMUYECKHUX 3JICMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTAaBa; MPUHAJIEKHOCTh BEIIECTB K ONPEICIEHHOMY
KJIACCY CO€IMHEHUI 10 (popMyiaM; BU XUMHUYECKOU CBs3M (KOBaJ€HTHAs, MOHHAS,
METAJIJIMYECKasi) B HEOPTraHUYECKUX COCIUHEHMSX; 3apsi] MOHA MO0 XUMHUYECKOU
dbopmylie; xapakTep cpeAbl B BOJHBIX pacTBOpaxX HEOPTraHUYECKUX COCAMHEHUH,
THUI KPUCTATUTMUECKOMN PEIIETKA KOHKPETHOTO BEIIIECTBA;

5) packpvisamv cmoicn Tlepuoguueckoro 3akona J[. M. MenpaeneeBa u
JEMOHCTPUPOBATh €r0 MOHUMAHUE: ONUCHIBAMb U XAPAKMepUu3068ams TaOINYHYIO
dbopmy Ilepuoauueckoil CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3jiMyaTh IMOHITHS
«riaaBHas noArpynmna (A-rpymnma)» u «mnodouHas noarpynna (b-rpyrmma)», Maineie u
Oonblllie TEPUOAbl; coomHOCUms  O0O3HAYEHUS, KOTOpble HMEIOTCA B
MEPUOINYECKON TaOIHIE, C YUCIOBBIMH XapaKTEPUCTHKAMU CTPOE HHSI aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsn sApa, oOIIee YHUCIO DJICKTPOHOB H
pacnpeneneHue Ux Mo AIEKTPOHHBIM CIIOSIM); 00bACHAMb 00IIHE 3aKOHOMEPHOCTH
B U3MEHEHUU CBOWCTB 3JIEMEHTOB U MX COCJAMHEHUN B Mpe/iesiax MaJbIX IMEPUO0B
Y TJIABHBIX MOJTPYIII ¢ Y4ETOM CTPOCHHS UX aTOMOB;



6) kraccugpuyuposams XUMHYECKUE DIIEMEHTHI; HEOPTAHUYECKUE BEIIECTBA;
XUMHUYECKUE PEAKIMU (110 YUCTY M COCTABY YYACTBYIOLIUX B PEAKIIMU BEUIECTB, 1O
TerIoBoMy d3(p(deKTy, MO0 HW3MEHEHHUIO CTENeHEH OKHUCICHUS XHUMHYECKUX
AJIEMEHTOB);

7) xapakmepuzosamp (onucvléams) OOIIKE U CHCIU(PUICCKHE XUMUICCKUEC
CBOMCTBA MPOCTBIX M CIIOKHBIX BEIIECTB, MOATBEPKJAs OMUCAHUE MPUMEPAMHU
MOJIEKYJIIPHBIX U MOHHBIX YPABHEHUM COOTBETCTBYIOUIUX XUMUYECKHUX PEaKIUM;

8) cocmaenismes ypaBHEHUS DIIEKTPOIUTUYCCKON UCCOIUAIIMHA KHCIOT,
HIeJIOUEeH U COJICH; MOTHbBIE U COKpALIEHHBIC YPaBHEHHS pEakiiuii HOHHOTO 0OMEHa;
YpaBHEHUSI PEAKINH, TMOATBEPKIAIONINX CYIICCTBOBAHUE TE€HETUYECKON CBS3H
MEK/1y BEIIECTBAMH Pa3INIHBIX KIACCOB;

9) packpvisams CYHNIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEILHBIX PEAKIIHIA
MIOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OajaHca STUX PEeaKIIHii;

10) npoenosuposams CBOWCTBA BEIIECTB B 3aBUCHMMOCTH OT HUX CTPOCHHS,
BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX MIPEBPAILICHUN B PA3IMYHBIX YCIOBUSX;

11) ewbiuucasims OTHOCHUTEIBHYIO MOJCKYISPHYIO U MOJISIPHYIO MAacChl
BELIECTB; MACCOBYIO JIOJII0 XMMHUYECKOTO 3JIEMEHTa MO (opMyJie COEIUHEHUS;
MacCOBYIO JIOJII0 BEIIECTBA B PAcCTBOPE; MPOBOAUTH PACUETHI MO YpPaBHEHUIO
XUMHUYECKON peakinu;

12) cnedoéamv TpaBWIIaM  TIOJB30BAHUSA XHMHUYECKOH TOCYIOW U
7a00paTOpHBIM 00OPYIOBAaHUEM, a TakXKe MpaBHJaM OOpAIEHHUS C BEIIECTBAMU
B COOTBETCTBUH C MHCTPYKIMSAMHU IO BBIMOJHEHHUIO JAOOPATOPHBIX XUMHUYCCKUX
OMBITOB MO TOJYYEHUIO M COOMpPAHHMIO Ta3000pa3HBIX BEIIECTB (aMMHaka u
VTJIEKUCIIOTO Tasa);

13) mposooumv peakuyu, TONTBEPHKTAIONINEC KAYESCTBEHHBI COCTaB
pPa3TUYHBIX BENIECTB: PAcHO3HABATH OMBITHBIM IMYyTEM XJIOPUAOPOMHUA-, HOIWI-,
kapOoHat-, ¢pocdar-, CUITUKaT-, Cyabhar-, TMIAPOKCUA-UOHBI, KATUOHBI AMMOHHUS U
WOHBI M3YyYCHHBIX META/VIOB, TMPUCYTCTBYIOIIME B BOJHBIX pacTBOpax
HEOPTaHUYECKUX BEIECTB;

14) npumenssmvb OCHOBHBIC OIEPAIMHd MBICITUTEIBHON JEATEIBHOCTH —
aHaIM3 W CHUHTE3, CpaBHEHHUE, O0O0OOIIEHUE, CHUCTEMAaTHU3aINIO, BBISBICHHE
MPUYUHHO-CIICICTBEHHBIX CBSI3eW — I M3YYEeHHS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIMi; eCTeCTBEHHO-HAYyUYHbIE METO/bl TIO3HAHUSI — HAOIIOACHHUE,
U3MEpPEHUE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (peaibHbI U MBICICHHBIN).
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