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HOACHUTEJIBHASA 3AIIMCKA
IIcuxosoro-negarorn4ecKas XapaKTepUCTHKA 00y4AIOIIUXCH € 32/1ePAKKOM
NCUXHYECKOr0 pa3BUTHSA
Oo6yuaronuecs ¢ 3IIP — 310 neTu, uMmerolee HeA0CTaTKU B MCUXOJIOTUYECKOM
pasButun, noareepxkacHHble [IMIIK  w  mpemarcTByrommpe  MOJy4EHUIO
oOpasoBaHus 0e3 Co37aHus CTeIUaTbHbIX YCIOBUH.

Pa3znuuue cTpyKTypbl HapyIIEHUs ICUXUYECKOTO Pa3BUTHUS Y 00yUaIOIIUXCS
c 3IIP ompexnensier HEOOXOAUMOCTh MHOr0OOpa3us CHEUUATbHOU MOAJEPKKHU B
nojsydyeHur  oOpa3oBaHMs W caMHX  OOpa3oBaTENbHBIX  MAapUIPYTOB,
COOTBETCTBYIOIIUX BO3MOXKHOCTSIM U MOTpeOHOCTsIM oOyuatomuxcsi ¢ [P u
HAIPABJICHHBIX Ha IPEOJOJICHHE CYLIECTBYIOUIMX OIPAHMYEHUN B IOJY4YECHHH
o0pa30BaHMsl, BBI3BAHHBIX TSHKECTbIO HApYLICHHUsS ICUXUYECKOIO pPa3BUTHUS U
CIIOCOOHOCTHIO MJIM HECTIOCOOHOCTBIO 00YyYaromerocs K OCBOCHHUIO 00pa3oBaHMs,
COIIOCTaBUMOTO IO CPOKaM ¢ 00pa30BaHUEM 37I0POBBIX CBEPCTHUKOB.

BonbmmucTBo oOyuaromuxcst ¢ 3[1P o6magatoT HeqOCTaTOYHBIM 3aracoM
CBEJEHUN M TMpEeACTaBICHUM 00 okpyxkawoomeMm Mupe. CTpalaroT omnepanuu
CJIOBECHO-JIOTHYECKOr0 MblnuieHud. Y pgered ¢ 3IIP ormewarorcss HeymeHue
C/eNIaTh ONOCPEIOBAHHBIN BBIBOJI, OCYILECTBISATh IPUMEHEHNE YCBOCHHBIX 3HAHUM
B HOBOM CHUTyallud; MPaBUJIbHO BBIIECIUTh W3 HECKOJBKUX 3aJaHUN YPOBEHb
CIIOXHOCTH 3aJaHuil (camoe Jierkoe WM camoe TpyaHoe). HabGmopaercs
3aTpy/HEHHE MOHUMAaHUs TEKCTOB (JIETH HE MOTYT INEpecKa3blBaTh MPOYUTAHHOE
CBOMMH CJIOBAMH, BBIJICJIUTH TJIABHOE, CJENaTh BBIBOJbI), W 3aTPy/HEHUS B
o0acTi MPUMEHEHHUs 3HAaHUN (MCIONb30BaHUE HU3BECTHOIO CHOCOOa pelleHus B
HOBBIX YCIIOBUSIX, BbIOOpa HYXHOTO CHoco0a AEWCTBUS WJIM HCIOJIb30BaHHUE
OJTHOBPEMEHHO JIByX U 00Ji€€ MPOCTHIX AITOPUTMOB).

VYyeOHast nesSTeNbHOCTh UMEET TAKXKE P OTIMUYUTENbHBIX MPU3HAKOB: 3TO
HEYMEHHUE OPraHu30BaTh CAMOCTOSITEIIBHO CBOKO JIEATEIBHOCTh IPU BBINOIHEHUU
3aJlaHNM, BKIIFOYAIOIINX HECKOJIBKO ONEepauuil U KOHTPOJIUPOBATh CBOM JIEHCTBHS;
3aTpyAHEHMS IPU CAMOCTOSITEIbBHOM BBITIOJIHEHUH OTAEJIbHBIX Ollepaliii: aHaIK3a,
cuHTe3a,  Kjaccupukamuu. Y  OOJBIIMHCTBA  OTMEYAIOTCA  TPYIHOCTH
OMOCPEOBAHHOIO 3alIOMUHAHUS M YMEHHE UCIOJIb30BaTh PAllMOHAIBHBIE CIIOCOOBI
3alIOMUHAHMUS.

PaboTocnocoOHOCTh TakuX JAeTe 3aBUCUT OT XapaKTepa BBIMOJIHIEMbIX
3aganuii. OHU HE MOryT JOJr0 COCPENOTAauYMBATHCS HA  BBIOJIHEHUU
MBICJIUTENBHBIX 3a/1a4, YeM aKTHBHEE OHU BKJIIOYAIOTCS B paboTy, TEM CKoOpee
yroMJisiroTrest. [Ipy HanpsHKeHHOM MBICIUTEIBHOU JEATENBbHOCTH, y4dalluecs He
MOTYT COXPaHATh IOCTATOYHYIO pabOTOCIIOCOOHOCTh B T€UEHHUE BCero ypoka. Eciu
’Ke TOCTaBJICHHbIE 33/1a4ydl He TPeOYIOT OOJBIIOrO MBICIUTEILHOTO HAMPSKCHHUS
(BBIUCBIBAHKWE, JEUCTBUA MO MMAOJIOHY U T.J.), JI€TU MOTYT OCTaBaThCS
paboTOCTIOCOOHBIMU /10 KOHIIA ypoka. bosbiioe BiausiHue Ha pabOTOCHOCOOHOCTH
MMEIOT BHELIHUE (DAKTOpPBI: MHTEHCHUBHAS JEATENBHOCTh Ha MPEAIIECTBYIOLIUX
ypOKax; HaJW4yue OTBJIEKAIOUMX (HaKTOPOB: IIyM, MOSBJIECHHWE MOCTOPOHHUX B



KJlacce; TMepeKMBaHWE WIM OXHUAAHUE KOTO-JIMO0 3HAYMMOTO i peOeHKa
COOBITHS.

OTMeUarTCsi HEYMEHUE CaMOCTOATENIbHO OPraHu30BaTh CBOIO paldOTy, 4YTO
00yCIIOBJIEHO CJIA0BIM YPOBHEM Pa3BUTHUS CAMOKOHTPOJIA U camoperyisiiiuu. Takue
JIETU CTPEeMSTCs U30€KaTh YMCTBEHHOW HAarpy3KH U UIIYT Pa3jIudyHbIE CIIOCOOBI €&
n30€eXKaTh.

[Ipu >TOM OrpoMHOE BIUSHHE Ha YCIEIIHOCTh OOYYEHHMS W IOBEJACHHUE
oOyyJarommxcs c 3[IP  uMeT  TOJIOKUTEIbHBIE  MEXIMYHOCTHBIC
B3aMMOOTHOIIICHHUS] KAaK C B3pOCIBIMU (M€aroraMu, POAMTENSIMH), TaK U CO
CBEPCTHHUKAMH.

s noopocmkos ¢ 3I1P xapakmepHuvl:

AMOIMOHAJIBLHO - BOJIEBAsl HE3PEJIOCTb,

AMOIMOHAJIbHAS HEYCTOMYHUBOCTb,

UMITYJIbCUBHBIE PEAKIINUH,

HeaJIeKBaTHAsI CaMOOIIEHKa,

UH(aHTUIIBHOCTb,

epedpo-oprannuecKas HeI0CTaTOYHOCTD,

JIBUTATENIbHASI PACTOPMOKEHHOCTb,

Ha30MJIMBOCTD,

A (OPUYECKHI OTTEHOK MOBBIIIIEHHOTO HACTPOCHUS,

ad(eKTUBHBIC BCIIBIIIKH, COMPOBOXKIAIOIIMUECS SPKUM BEreTaTUBHBIM
KOMITOHEHTOM, C HEPEAKO MOCIEAYIOIEH roJI0BHOM 00IIbIO,

HU3Kasi paboTOCTIOCOOHOCTb.

Hetu ¢ 3IIP ucnpIThIBalOT 3aTpyJHEHUS B BepOalu3alli CBOUX 3MOIIUA,
COCTOsIHMM, HacTpoeHus. Kak mpaBuio, OHM HE MOTYT JaTh YETKUM U MOHSITHBIN
CUTHaJl O HACTYIUICHUM YCTaJOCTH, O HEXKEJIIAaHUW BBINOJHATh 3aJaHue, o
auckompopTe u Jp.

s 0emeti smou epynnvl XapakmepHa.

HEOJHOPOJHOCTh HAPYHIEHHBIX M COXPAHHBIX 3BEHBEB ICUXUYECKOU
NeSATEeTbHOCTH;

SPKO BBIPAXKEHHAs HEPABHOMEPHOCTh (HOPMHUPOBAHUSI Pa3HBIX CTOPOH
MICUXUYECKOU JIeATEIIbHOCTH.

Oco0eHHOCTH MBIILJICHUS:

CHUKEHUE YPOBHA C(POPMUPOBAHHOCTH OCHOBHBIX MBICTUTEIHHBIX
oTiepaluii: aHaau3a, CHHTe3a, 0000IIeHHs, aOCTPAKIINH, IIEPEHOCA;

CHIKEHHE MO3HABATEIbHON aKTUBHOCTH.

OcoOGeHHOCTH MaMSsITH:

CHIKEHHE MPOTYKTUBHOCTH 3alIOMUHAHUS U €T0 YCTOMYUBOCTD;

npeo0iaanne HATJISAHON MTaMSITH HaJl CJIOBECHOM;

HU3KUM  ypOBEHb CaMOKOHTPOJSl B  TIpollecCCe  3aydyuBaHUs U
BOCIIPOU3BE/ICHNUS,

HEYMEHHE OpraHu30BaTh CBOIO paboTYy;



HEJI0CTaTOYHAsI IO3HABATEIbHAs aKTUBHOCTD U LI€JICHANPABICHHOCTh IPU
3allOMUHAHUH U BOCIIPOM3BEICHNH;

ciaboe yMEHHE UCIIOJIb30BATh PAllHOHATbHbBIE PUEMBI 3alIOMUHAHUS;

HEIOCTAaTOYHBIN 00BEM M TOUHOCTH 3alIOMUHAHUS;

npeobiagaHne  MEXaHWYEeCKOro  3allOMHHAaHUSA  HAJl  CJIOBECHO-
JIOTUYECKHM;

ObICTpOE 3a0bIBaHUE MaTepuaia, HU3Kas CKOPOCTh 3alIOMUHAHUS.

Oco0eHHOCTH BOCTIPUSITHS:

HU3KAH YpPOBEHb Ppa3BUTUS BOCHPHUATUS (HEOOXOOMMOCTH Oolee
JITUTENTFHOTO BPEMEHH JUIsl IpreMa U repepaboTKi CeHCOPHON MH(OpMaIum);

HEJ0CTaTOYHOCTh ¥ ()parMEHTApHOCTh 3HAHUN 00 OKpPYKaroIIeM MUPE;

3aTpyJHEHUs] TpU  y3HABA€MOCTH MPEIMETOB, HAXOJAIIUXCA B
HENPUBBIYHOM TOJIOKEHUH, KOHTYPHBIX U CXEMaTHUYECKUX U300pakKeHUI;

HEJ0CTaTO4YHasi c(hOPMUPOBAHHOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUMN
(TpyIHOCTH TIPH MPOCTPAHCTBEHHOM aHAJIM3€ U CUHTE3€ CUTYAIlUH).

OcoOE€HHOCTH BHUMAaHHS:

HEJI0CTaTOYHAasi CPOPMHUPOBAHHOCTD MTPOU3BOJILHOTO BHUMAHUS;

NIepUIUTAPHOCTb OCHOBHBIX CBOMCTB BHUMAaHMS;

CHIDKEHHE CTIOCOOHOCTH pactpeeNsiTh U KOHIIEHTPUPOBAaTh BHUMAaHUE;

HEPaBHOMEPHOCTH M 3aMEIJICHHOCTh Pa3BUTHS YCTOMUYNBOCTH BHUMAHUSI.

Oco6eHHOCTH SMOIMOHAIEHO BOJIEBOH c(hepbl U TMYHOCTH

AIMOIMOHANIBHAS JIAOMIBHOCTh (HEYCTOMYMBOCTh HACTPOSHHS U DMOIIHI);

c1a00CTh BOJIEBBIX YCHIIMH (HECAMOCTOSITEIbHOCTD, BHYILIAEMOCTb);

JMYHAs HE3PEJIOCTh B LIEJIOM;

YacThble MPOSIBICHUS OECIIOKONCTBA U TPEBOTH;

CHIDKCHHE YpPOBHS TPOM3BOJIBHOM  pEryjsiiud, HU3KUA YPOBEHb
CaMOKOHTPOJIS;

HEYCTOMYMBOCTh CAMOOIICHKH, HEYBEPEHHOCTH B CE0€;

HEOCTATOYHOCTh CAMOCO3HAHUS;

HMOIMOHAIbHAS HECTaOMIHHOCTH, HEYCTONYNBOCTH BO
B3aMMOOTHOIICHUSX CO B3POCIBIMHU U CBEPCTHUKAMH;

NPOSIBJICHHUE YEPT JCTCKOCTH B JACSITETLHOCTH U TIOBEJICHUH;

HECOOTBETCTBHE MOTHBALIMOHHON HANPaBJICHHOCTH BO3PACTY;

HY/Ial0TCSl B OMOIIMOHAILHOM 0JI00pEeHHUU.

JlanHbie 0OCOOCHHOCTH MPOBOLMPYIOT TPYJHOCTH B YUEOHOU JIEATEIHHOCTH,

MEKJINIYHOCTHON KOMMYHHMKAIIMHA W SMOIIMOHAIBHO-TUYHOCTHOM cdepe.

[IporpaMMa MmO XUMUM Ha YPOBHE OCHOBHOIO OOLIEr0o 00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIETO 00pa30BaHuUs, MPEICTaBICHHbBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBE (enepanbHON paboyeld MpOrpaMMbl
BOCIIUTAHUS U C YYETOM KOHUEMIUHU MPENoIaBaHusl yueOHOTo npeameTa « XuMus»

B 00pa3oBateNbHbIX opranu3anusx Poccuiickoit denepanuu.



[Iporpamma 1Mo xuMuu Ha€T MPECTABICHUE O MENAX, OOIel cTpaTeruu
oOy4eHHs, BOCIHTAHHS ¥ Pa3BUTUS OOYYAIONIUXCS CPEICTBAMH YYEOHOTO
MpeaMeTa,  YCTaHaBIMBAaeT  0OsS3aTENhbHOEC  TPEIMETHOE coJiepKaHue,
MpeayCMaTpUBACT PACIPEACIICHHEe €ro M0 KiIaccaM W CTPYKTYPHUPOBAaHHE TIO
paszmenaM M TeMaM TMPOrpaMMbl TIO XHMHH, OTPEIASISICT KOJWYECTBEHHBIC U
KaueCTBCHHBIE XapaKTEPUCTUKHU coJiepKaHus, PEKOMEHTYEMYIO
MOCJICIOBATEIPHOCTh ~ M3YYCHUS XHMHH C YYETOM  MEKIPEAMETHBIX |
BHYTPHUIIPEMETHBIX  CBSI3CH, JIOTMKKM  Y4eOHOTO  TIpollecca, BO3PACTHBIX
0CcOOEHHOCTE O00ydyarolmuxcsi, ONpenensieT BO3MOXKHOCTU MpeaMeTra  JUis
peanuzanuu TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUSI OCHOBHOHM 00pa3oBaTelbHOMN
IpOrpaMMbl Ha YPOBHE OCHOBHOT'O 00IIEer0 oOpa3oBaHus, a TakKe TpeOOBaHUH K
pe3ynbTaTaM oOy4eHHUs] XUMUU Ha YPOBHE IIEJIeH U3yUYEeHHs TTPEIMETa M OCHOBHBIX
BHJIOB y4eOHO-ITIO3HABATEIbHONW JCATEILHOCTH OOYYalomerocs II0 OCBOSHHIO
y4eOHOTO COepKaHUSI.

3HaHWE XWMHH CIIY)KUT OCHOBOH Juisi (OPMHPOBAHUS MHPOBO33PCHHUS
00y4Jaromerocsi, €ro MpeACTaBICHUN O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO
posib WrparoT (GopMUpyeMble XUMHUCH MPEICTaBICHUS O B3aUMOIPEBPAIICHUSIX
DHEPTUU M 00 DBOJIIOIMU BEIIECTB B MPHUPOJE, O IMYTAX PEIICHHS TIOO0ATBHBIX
npo0JieM yCTOMYMBOTO PAa3BUTHSI UYEIOBEUECTBA — CHIPhEBOM, HHEPIETHUUYECKOMH,
MUIIICBOM M SKOJOTHYCCKON 0€30MacHOCTH, TPOOJIEM 3paBOOXPAHCHHSI.

N3yuenue xumuu:

CIIOCOOCTBYET  pealM3alid  BO3MOXXHOCTEH  JJIi  CaMOpas3BUTUS U
(bopMHpOBaHUS KYJIBTYPbI JIMYHOCTH, €€ 00111el U (QYHKIIMOHATBLHON TPaMOTHOCTH;

BHOCUT BKJIaJ| B (DOPMUPOBAHHE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
OoOy4Jarommxcs, HABBIKOB WX CaMOCTOSITENIbHOW Y4eOHOW JIeATEeNbHOCTH,
DKCIIEPUMEHTAJLHBIX M HCCIEJOBATCIIbCKUX YMEHUH, HEOOXOJUMBIX KaK B
MMOBCEHEBHOM JXU3HU, TaK U B TPO(PECCHOHATHLHOM NEITeTbHOCTH;

3HAKOMHUT CO CHEIUGUKOW HAYYHOTO MBINIICHUS, 3aKJIaIbIBACT OCHOBBI
IIEJIOCTHOTO B3TJIsAIa HA €AMHCTBO TPUPOJIBI U YEIIOBEKA, SBISICTCSI OTBETCTBEHHBIM
ATanoM B (OPMHUPOBAHUH E€CTECTBEHHO-HAYYHON TPaMOTHOCTH 00YJarOITHUXCS;

crocoOCTBYeT (HOPMUPOBAHUIO ILIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO--
HAyYHBIM 3HAHUSAM, K MPUPOJIE, K YCIIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJIOTHYECKOE
oOpa3zoBaHue 00yUYarOITUXCS.

JlanHbie HampaBiieHUsT B OOyYE€HHUU XUMHUHU O00ECIEUMBAIOTCS CHENU(UKOM
colepkaHusi  y4eOHOTO  MpeaMeTa, KOTOPbIM  SBIAETCA  NEAarormyecKu
aJanTUPOBAHHBIM OTpa)KeHHEeM 0a30BOM HAYKH XMMHH Ha OTMPEeIEHHOM dTare eé
pa3BUTHSIL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIEero oopa3oBaHusl OPUEHTUPOBAH HA
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMBI IMEPBOHAYAIBHBIX TOHSITHI XUMHUHU, OCHOB
HEOPTaHWYECKOM XWUMHUH ¥ HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX TOHSITHHA
OPraHuYeCKON XUMHH.

CtpykTypa coaepikaHus MPOTpaMMBbI IO XUMHUU c(hopMUpoBaHa Ha OCHOBE
CHUCTEMHOTO Toaxoaa K e€ m3ydeHuto. CojaepkaHue CKIIAIBIBACTCS W3 CHUCTEMBI



MOHATHUM O XUMHUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMbI HOHATHI O XUMHYECKOU
peakimu. OO0e 53TH CHUCTEMBI CTPYKTYpPHO OPTraHHU30BaHBI 1O TMPUHIIUAITY
MIOCJIEIOBATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKHUX MPEACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnyeckoro 3akona J{. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMUYECKOU CBSI3H;

— TIPEACTaBICHUM OO0 DICKTPOJMTHUYECKON JUCCOIMALIMM BEIISCTB B
pacTBopax.

TeopeTnueckre 3HAHUA PACCMATPUBAIOTCS HAa OCHOBE AMIIMPUUYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (PaKTOB, Pa3BUBAIOTCS TOCIICIOBATEIIBHO OT OJIHOTO
YPOBHS K JPYyroMy, BBHITIONHSASA (QYHKIIMM OOBSCHEHHS UM TIPOTHO3HPOBAHMS
CBOMCTB, CTPOCHHUS M BO3MOXHOCTEH MPAKTUYECKOTO MPUMEHEHHS W MOJYYECHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue TmporpaMMbl MO XHMHUU  CHOCOOCTBYeT  (DOPMHPOBAHHIO
IIPEACTABICHNS] O XUMHYECKON COCTABISAIOIIEH HAyYHOW KapTHUHBI MUpPa B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOILICHUS K HAYYHOMY 3HAHUIO U
METOJIaM MO3HAaHUs B Hayke. M3ydeHWe XUMHM MPOUCXOJIUT C MNPUBICUYCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeToB: «OKpyXKalomuil MUpY,
«buonorus. 5—7 knaccel» n «Pu3uka. 7 Kiaacey.

[Ipy wu3yyeHHH XUMHUHM TPOUCXOAUT (OPMUpPOBAHHWE 3HAHUM OCHOB
XUMHUYECKOW HAyKH Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYCCKON
NEATCILHOCTA 4YE€JI0BEKAa M KaK OJIHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPHI.
3amadya ydeOHOro IpeaMeTa COCTOMT B (POPMHPOBAHUU CHCTEMBI XUMHUYECKUX
3HAaHUN — BaKHEHUIHX (PaKTOB, MOHATHN, 3aKOHOB U TCOPETHUECKUX IMOJOKCHUH,
JOCTYIHBIX 00O0OIIEHWIA MHUPOBO33PEHUYECKOTO XapaKTepa, SA3bIka HayKd, B
MPUOOIIEHUM K HAYYHBIM METOJAaM I[IO3HAHUA NP H3YUYCHUH BEIIECTB U
XUMUYECKUX peaKIuid, B (GOPMUPOBAHUU U PA3BUTUM TMO3HABATEIBHBIX YMEHUI U
UX TPUMEHEHUU B YYEOHO-NO3HABATEIBHOH M y4eOHO-HCCIIEN0BATEIbCKOM
NeSATeIbHOCTH, OCBOCHUW TIpaBWJ Oe30MacHOTO oOpallleHHs C BElIeCTBaAaMHU B
MOBCEIHEBHOM KU3HU.

[Ipy u3ydeHUU XUMHUKM Ha YPOBHE OCHOBHOI'O 00IIIero 00pa30oBaHUsI BaKHOE
3Ha4YCHHUE TPUOOpETH TaKue Ie/H, KaK:

— (QopMHupoBaHUE HHTEIUICKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000Opa30BaHUI0, COTPYIHHUYECTBY, CAMOCTOSITEILHOMY NPHHSATHIO DPEIICHUH,
CITOCOOHOM aIalTHPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHUSM JKU3HU;

—  HampaBJICHHOCTh OOy4YeHHS Ha  CHCTEMAaTHYECKOe IPHOOIICHUE
OoOyJarommxcss K CaMOCTOSITEIHbHOM TO3HABATEIBHOW JCATEIBHOCTH, HAYYHBIM
METOJaM TO3HaHUS, (GOPMHUPYIONUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU,

— o0ecIeuyeHne yCIoBUi, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00yHarOIIUMHUCS
OMbITa Pa3HOOOpA3HOU JEATENbHOCTH, IMO3HAHUS U CaMOIIO3HAHUS, KIIFOYEBBIX



HaBBIKOB (KJIFOYEBBIX KOMIIETECHIIMI), UMEIOIIUX YHHBEPCAIbHOE 3HAUYCHUE IS
Pa3JIMUHBIX BUJIOB JEATEIbHOCTH;

— (opmupoBanue oOmelH (QYHKIIMOHATBHOH W  €CTECTBEHHO-HAYYHOU
IPAMOTHOCTH, B TOM 4YHCJIE€ YMEHUU OOBICHATH U OLICHUBATh SBJICHUS
OKPY’KaIOIIEro MHUpa, HCIHOJIb3ysl 3HAHUS U OIBIT, MOJYYEHHbIE MPU H3YUYCHUU
XUMUU, TPUMEHSATh UX TMPU pPEHICHUU MpoOJieM B TOBCEIHEBHON KU3HU U
TPYAOBOU JIEATEIBHOCTH;

— ((opMupoBanre y o0OydYarOlmUXCd TyMAaHUCTHYECKUX OTHOIICHUH,
NOHUMAaHUSl 1EHHOCTH XUMHUYECKUX 3HAHUM 7 BBIPAOOTKH HKOJIOTHMYECKH
1eJIeCO00pa3HOro TMOBEJAEHUST B OBITY M TPYIOBOM JEATEIBHOCTH B LEJAX
COXPAHEHMS CBOETO 3J0POBbS U OKPYKAIOLEH MPUPOAHON CPEJIbI;

— pa3BUTHE MOTHUBAIMK K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M
CaMOBOCIIMTAHUID Ha OCHOBE YCBOEGHMS OOIIEYEIOBEYECKUX LEHHOCTEM,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOGUiIs M HAMPaBIECHHOCTH JATbHEHIIIETO
oOy4JeHHS.

BocnutatenpHblil  moTeHIMan yd4eOHOro mpeaMeTa NpPeACTaBiIeH B
JUYHOCTHBIX pe3yJibTaTax.

OOmiee 4KMCIIO 4YacoB, OTBEAEHHBIX MJi H3YyYEHUS XUMUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHus, cocTaBisieT 136 yacos: B 8 kitacce — 68 yacos (2
yaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).

1. [lnanupyemblie pe3yjbTAThl OCBOEHHUSI MPOrPaMMbl N0 XUMHH HA YPOBHE
OCHOBHOTI0 00111er0 00pa3oBaHMsl
JIn4HOCTHBIE Pe3yJIbTATHI:

JIngHOCTHBIE pPE3yibTaThl OCBOSHUSI IPOTPAMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHUs JOCTUTAIOTCS B XOJ€ OOy4YeHHUS] XUMHU B E€IUHCTBE Y4eOHOU W
BOCIIUTATEJILHOUN JIEATEIbBHOCTH B COOTBETCTBUU C TPATUIIUOHHBIMU POCCUUCKUMU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU, MPUHATHIMH B
oOIIecTBe TMpaBWJIaMH W HOPMaMH TIOBEJICHHS U CIOCOOCTBYIOT MpoIleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIU3AIIMNA 00YUYarOITUXCSI.

JIuyHOCTHBIE ~ pe3yibTaThl  OTPAXAlOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCS CUCTEMOM MO3UTHUBHBIX LIEHHOCTHBIX OpHUEHTAlMd U
paciIMpeHue OIbITa JICSITEILHOCTH Ha €€ OCHOBE, B TOM YMCJIE B YACTHU:

1) mnaTpHMOTHYECKOr0 BOCIMTAHUSA:

IIEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJBTYPHOMY, HCTOPUUYECKOMY
M HAYyYHOMY HACIEIUI0, TOHMMAHUSI 3HAYECHHS XUMHUYECKOM HAayKu B >KU3HU
COBPEMEHHOI'0 OOIIeCTBA, CIOCOOHOCTH BJIAACTh JIOCTOBEPHON HHGpOpMAIUCH O
NEePEOBBIX JOCTHKEHUAX W OTKPBITHUSX MHUPOBOM M OTEUECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUSA:

MPEJCTABIICHUSI O COIMAJbHBIX HOPMax M TMPaBUJIAX MEXKIMYHOCTHBIX
OTHOIIICHUH B KOJIJIEKTHBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO



MOJIC3HOM,  y4eOHOUCCIEAOBATENIbCKOM, TBOPYECKOM W JAPYrHX  BHJAX
JEeSTENbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOHM MAESTENBHOCTU IPHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIbHBIX 3aJ]]ay, BBIIIOJTHEHUU XUMHYECKUX
AKCIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJIEHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIPOILIECCE HATOW YYEOHOU [IE€ATEIbHOCTH, TOTOBHOCTH
OLICHMBATh CBO€ TMOBEACHUWE M TIOCTYNKH CBOUX TOBapUIIEH C TO3ULIHH
HPABCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCIECTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOI'O MO3HAHMS:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHUYECKOW pEakilvH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAyKU U COCTABJISIOIINE
OCHOBY I TIOHUMAHMS CYIIIHOCTH HAy4YHOM KapTHHBI MUpa, MPEACTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTUSI TPUPOJbI, B3aUMOCBS3SX YEJIOBEKA C
MPUPOJTHOM CPENOM, O POJIM XMMHUH B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MIO3HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMUU, HEOOXOIUMBIC IJii OOBSCHEHMS] HAOII0JaeMbIX IPOIIECCOB U SBJICHUH,
MO3HABaTEIbHOM, MHGOPMAIMOHHOW M YUTATEIbCKOW KYJIbTYphl, B TOM YHUCJIE
HAaBBIKOB CaMOCTOSITENIbHONH paboThl C Y4YeOHBIMH TEKCTaMH, CIPABOYHOM
JUTEPATYPON, JIOCTYNHBIMU TEXHUYECKHUMH CpEICTBAaMU HUH(POPMAIMOHHBIX
TEXHOJIOT UM,

MHTEpeC K OOYyYEHHUI0O M MO3HAHUIO, JIHOOO3HATENbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K €caMOOOpa3OBaHMIO, TPOCKTHOW H  HCCIEIOBATEIbCKOM
JEeSTENbHOCTH, K OCO3HAHHOMY BBIOOPY HAIpPaBICHHOCTH U YPOBHS OOyuYeHHUS B
JIATbHEUIIIEM;

4) popMupoOBaHHS KYJIbTYPHI 310POBbS:

OCO3HAHUE IIEHHOCTH MHW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0pOBbIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHHE IOCJIEACTBUI U
HEMPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS AJIKOTOJIsI, HAPKOTUKOB, KypeHUsI),
HEOOXOJIMMOCTH  COONIOJICHUsS] MpaBuid 0€30MacHOCTH Tpu  OOpalleHuu ¢
XUMUYECKUMU BEIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) Tpy10BOr0 BOCIIMTAHMS:

HMHTEpEeC K MPAKTUUECKOMY M3YUYEHHUIO TPOoQecCrii U Tpy1a pa3IudHOro poja,
YBOKEHUE K TPYyAy M pe3yibTaTaM TPYJOBOM JEATEIbHOCTH, B TOM 4YHCJE Ha
OCHOBE TMPUMEHEHHUS TMPEJAMETHBIX 3HAHWUW TI0 XUMHUHU, OCO3HAHHBIA BHIOOD
UHAUBUIYATBHON TPASKTOPHUH MPOJIOJDKEHUSI 00pa30BaHUs ¢ YUYETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOILIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
ycremHon npodeccuoHanbHOM NEeATeIbHOCTH U Pa3BUTHUSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCHOHAIBHON CPEJIE;

6) 3K0J10rN49eCKOro BOCIIUTAHMS:



HKOJIOTUYECKU II€JIECO00Pa3HOE OTHOIICHHE K MPHUPOJAE KaK HMCTOUYHUKY
KU3HU Ha 3eMiie, OCHOBE €€ CyILIECTBOBaHUs, IOHUMAHUE LIEHHOCTU 3I0POBOTO U
O0e3omacHoro o0pas3a >KM3HU, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
(U3MYECKOMY M TICMXMYECKOMY 370POBBIO, OCO3HAHHE LEHHOCTH COOJIIOIECHHUS
IpaBuJI O€30MaCHOTO MOBEACHUS MPU paboTe ¢ BEIIECTBAMH, a TAK)KE B CUTYaLIUSAX,
YIPOXKAIOIINX 30POBBIO U )KU3HHU JIFOAEH;

CIIOCOOHOCTH NPUMEHATH 3HAHUS, MOJydYaeMble MPU M3yYEHUHU XUMUH, HJIs
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAOLIEN IPUPOJHON CPEIOH, IS OBBIIICHUS
YPOBHSL ~ 3KOJIOTMYECKOW  KYyJIbTYpbl, OCO3HaHUS TIJ00AJbHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIeM M IMyTel MX pelIeHUsi MOCPEIACTBOM METOJOB XUMUH,
HKOJIOTHYECKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBAThCS UM B MO3HABATEJIbLHOM,
KOMMYHHKATUBHOW W COIIMAIIBHON MIPAKTUKE.

MeTanpeaMeTHble pe3yJIbTaThl

B cocraBe MeTanpeAMETHBIX pE3yJbTAaTOB BBIACISAIOT 3HAYUMBIE JJIA
dbopMupOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHBIE TMOHATHS (3aKOH, Teopus,
MPUHIMI, TUIIOTE3a, (PaKT, CUCTEMA, MPOLIECC, IKCIEPUMEHT U JPYroe.), KOTOpbIe
UCIIOJIb3YIOTCS. B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IpeaMeTax W IO3BOJISIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPeaMETOB (GOPMHUPOBATH IMPEACTABICHUE O IIEJIOCTHOM
HAay4YHOM KapTHUHE MHpA, U YHUBEpCalIbHbIE yueOHbIe NEeHCTBUS (ITO3HABATENbHEIE,
KOMMYHUKAaTHUBHBIE, PETyJISTHBHBIE), KOTOpPbIE O0OECIEUMBAIOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbBHOMY IIJITAHUPOBAaHUIO U OCYIIECTBICHHUIO Y4YeOHOMN
NESATEIbHOCTH.

Ilo3naBaTesibHbIEe YyHUBEPCAJIbHbIE YYeOHbIe 1eiicTBUS

ba3oBble 1ornueckue aeiicTBu:

YMEHUS HCHOJIb30BAaTh NPHUEMBI JIOTHYECKOIO MBIIUIEHUS MPU OCBOEHUU
3HAHWM: PACKPHIBATH CMBICII XUMUYECKHUX TMOHSATUN (BBIACIATh UX XapaKTepHBIC
MPU3HAKHU, YCTAHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TMOHATHUSIMH), MCIOJIb30BATh
MOHATHUSA 1151 OOBSICHEHUS OTAENbHBIX (PAKTOB U SIBIEHUM, BHIOMPATh OCHOBAHUS U
KpUTEpUU ISl KJIACCU(PUKALUKA XUMUYECKUX BEIIECTB U XUMHYECKHX pEeaklui,
yCTaHABJIMBATh MPUYMHHO-CJIEACTBEHHBIC CBSI3U MEXIYy OOBEKTaMH HW3Yy4EHHS,
CTPOUTH JIOTUYECKUE PACCYkACHUS (MHAYKTHUBHBIC, 1€TyKTUBHbIE, [0 aHAJIOTUH),
JIeJ1aTh BBIBOJbI U 3AKITHOYEHUS;

YMEHUE MPUMEHATh B IIPOLIECCE IO3HAHUA NOHATHS (NIPEAMETHBIE U
MeTaInpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBaTh MUPOKO NPUMEHSIEMbIE B XUMUU MOJEJIbHbIE TIPEICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI 3JIEMEHTa), XUMH4YecKas ¢opmysia U YypaBHEHHUE
XUMHYECKOI peakliy — MPpHU PeUIeHUH y4eOHO-II03HABATENbHbBIX 3a/1a4, ¢ yYETOM
ATUX MOJEIBHBIX IMPEIACTABICHUN BBIABISATh M XapaKTEpU30BaTh CYIIECTBEHHBIE
MPU3HAKU U3Y4YaeMbIX OOBEKTOB — XMMUYECKUX BEILIECTB U XUMUYECKUX PEaAKIIHi,



BBIBJISITH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEICTBEHHBIE CBSI3U U
POTUBOPEUHS B U3y4aeMbIX MPOIECCaX U SIBJICHUSIX.

Bba3oBble uccienoBaTenbckne 1eiicCTBUS:

YMEHHUE HCIOIb30BaTh MOCTABJIECHHBIE BOIPOCH B KayeCTBE HHCTPYMEHTA
MO3HAHMs, a TakXe B KaueCTBE OCHOBBI JUIsi (OPMHUPOBAHUS THUIOTE3BI IIO
IPOBEPKE NMPABUILHOCTH BBICKA3bIBAEMbIX CYXKICHUM;

NpUOOpPETEHUE ONbITa IO I[UIAHUPOBAHUIO, OpPraHU3allMMd U MPOBEICHUIO
YUYEHHUYECKMX JKCIIEPUMEHTOB, YyMEHUE HaOIoIaTh 3a XOAOM Ipolecca,
CaMOCTOATEILHO MPOTHO3UPOBATh €0 Pe3yJbTar, POPMYIHPOBATH 000OIIEHUS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEIEHHOTO OIbITa, UCCIEAOBAHUS, COCTABIATH OTUYET
0 MpoJIeTTaHHOM pabore.

Pabora c unpopmanueii:

yMEHHE BbIOMpaTh, AHAIU3UPOBATH WU HHTEPIPETUPOBATH HH(POPMALIUIO
pPa3TUYHBIX BUJOB U (OPM MPEACTABICHUS, MOTYy4YaeMyI0 U3 Pa3HbIX MCTOUYHUKOB
(HayyHO-TIOMyJIIpHAsA ~ JIUTEpaTypa XUMHUYECKOTO COJAEpXkaHUs, CIPABOYHBIE
nocobusi, pecypcsl WHTepHETa), KPUTUYECKH OLEHUBATH MPOTHBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;

yMEHUE NPUMEHSTh PA3IMYHbIE METOJBI U 3alpoChl MPU MOUCKE U OTOOpE
uH(OpMAIMU U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOIUMBIX [JIsi BBINOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3374 ONPEIEIEHHOrO TUIIA, TPUOOPETEHHE OMbITA B
o0lacTh UCHOJB30BaHUS HMH(POPMAIIMOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHHE KYJIbTYpOH aKTUBHOT'O MCIOIb30BAHUS PA3IMYHBIX TIOUCKOBBIX CHCTEM,
CaMOCTOATENBLHO BHIOUPATh ONTUMAIbHYIO (POpMY MpeAcTaBieHHs] HHPOpMALUU U
WUTIOCTPUPOBATh pEIIAEMbIE 33Ja4d HECJIOKHBIMU CXEMaMH, JrharpaMMmamu,
npyrumu popMamu rpaduKd U UX KOMOMHAITUSIMU;

yMEHHE UCIOJb30BaTh M AaHAIM3UPOBATH B Mpolecce ydyeOHOM H
MCCJIEeI0BATENBCKON JEATENbHOCTH MH(MOPMALIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTa HA COCTOSHUE OKPYIKAIOIIEH MPUPOIHOM
CpeJibl.

KoMmyHukaTHBHBIE YHMBeEpPCAJIbHbIE YUeOHbIe 1eldCTBUA:

yMEHHMs 3aJlaBaTh BOIPOCHI (B XOJie Juajiora W (WJIM) JIUCKYCCHUH) TIO
CyliecTBy  oOCyXJaeMol  TeMbl, (QOpPMYyJIHpPOBaTH CBOM  NIPEIJIOKECHHUS
OTHOCUTEIBHO BBIITOJIHEHMS PEJI0KEHHOM 3a]a4H;

YMEHUS  TMPEJCTaBIATh  MOJYYEHHBIE  pe3yibTaThl  MO3HABATEIbHOM
JESATENbHOCTH B YCTHBIX UM THCbMEHHBIX TEKCTaxX; JeNaTh MPe3eHTalHUI0
pE3yJIbTATOB BBINOJHEHUS XUMHUYECKOrO 3KCIEpUMEHTa (1ab0paTOpHOro OMBITA,
1ab0paTopHOIl pabOTHI 1O HCCIEAOBAHNIO CBOMCTB BEIIECTB, yUeOHOIO MIPOEKTA);

yMEHHUS y4eOHOTO COTPYJAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATENIbHOM M MCCIIEIOBATEIbCKOM  JAESITEIbHOCTH  TNpPU  pEUICHUU



BO3HMKAIONIUX TPOOJIEM Ha OCHOBE yu€Ta OOIMX MHTEPECOB M COTIACOBAHMUS
no3unui (00CyXIeHus,, 0OMEH MHEHUSMH, «MO3TOBBIC IITYPMbD», KOOPIAUHAIIMS
COBMECTHBIX JICMCTBUM, OINPEACICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryisiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUA:

YMEHHUE CAMOCTOSITEIIbHO OIpPENECIATh LENU ACATEIbHOCTH, IUIAHUPOBATh,
OCYILIECTBIISITh, KOHTPOJUPOBATh U MPU HEOOXOJAUMOCTH KOPPEKTUPOBATH CBOIO
JESTENbHOCTh, BEIOMpPATh Hanboiiee 3(p(PEKTUBHBIE CIIOCOOBI PEIICHHS YUYEOHBIX U
[MO3HABATEIbHBIX 33J1a4, CAMOCTOSATEIIbHO COCTABJIATh WM KOPPEKTUPOBATH
PEJIOKEHHBIA  QJITOPUTM  JACHUCTBUUA IPU  BBIINOJHEHUM 3aJaHUM C YYETOM
MOJTyYEHUs] HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBaX U PEaKIIUsiX,
OLICHUBATh COOTBETCTBHE IOJYYEHHOTO pE3yJibTaTa 3asBICHHOM LEIU, YMEHUE
WCIOJIB30BAaTh U AaHAITU3UPOBATh KOHTEKCTHI, ITPEIJIaracMble B YCIOBUM 33/ IaHUMU.
IIpeaMeTHbIE pe3yabTaThI

B cocraBe nmnpenMeTHBIX pe3yJbTaTOB IO OCBOCHUIO 00S3aTEIBLHOIO
COJIEp)KaHMsl, YCTAHOBJIEHHOIO JaHHOM (QeaepalbHON paboueid Mporpammoi,
BBIJICIIIOT: OCBOCHHBIC OOYYAIONMMHUCA HAYYHBIC 3HAHUS, YMEHHUS U CIIOCOOBI
NercTBUM, crenudpuyeckue Il NPeIMETHOM 00sacTH  «XUMHS», BUJIbI
NEATEIBHOCTY MO  TOJYYEHUIO HOBOTO  3HAHWS, €ro HWHTEpIpeTaluH,
peoOpa30BaHUI0 U TPUMEHEHHIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYaIIHIX.

K xoniy oOyuenus B 8 kj1acce npeMeTHBIE Pe3yJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e pPacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX MOHATHI: aTOM, MOJEKYIIA,
XUMHUYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CIO0KHOE BEIIECTBO, CMECH
(oIHOpOIHAs U HEOAHOPOAHAs), BaJIECHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHas Macca,
MaccoBasi JI0JIsl XUMHUUYECKOTO JIEMEHTa B COCIMHEHUH, MOJIIPHBIN 00BEM,
OKCHJ], KHCIJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XMMHYECKasl PeaKiusi, KiIacCU(pUKAIUSA pPEaKIui: peaxiuu
COCAMHEHUS, pEAKLUMH PA3JIOKECHUS, PEaKUUU 3aMELICHUs, PEaKUuu
0o0OM€Ha, 3K30- U SHAOTEPMUYECKHUE PEaKLIUU, TEIIOBOM PPEKT peakuuu,
SAIpO aToMa, JJEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PAaANYC
aToMa, XMMHUYECKasl CBsI3b, MOJISIPHAS M HEIOJSIPHAs KOBAJIEHTHAS CBSI3b,
VOHHAs CBf3b, UOH, KaTMOH, aHUOH, PACTBOP, MACCOBAasl JOJIs BEIECTBA
(IpolieHTHAas! KOHIIEHTPAIlHs) B paCTBOPE;

e WUIIOCTPUPOBATHh B3aWMMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHATHU H
MIPUMEHATH T MOHATHUS IIPHU OMTMCAHUU BEIIECTB U UX MPEBPALLICHUM;

e HCIOJb30BaTh XHMHUYECKYIO CHUMBOJHMKY JUIsl COCTaBJICHHUS (HOpMYyT
BELIECTB U YPABHEHUN XMMUYECKUX PEAKLINM;



OTIPEJIENSITh BAJIGHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIMHECHHSIX,
CTENEHb  OKUCJEHHUS  DBJIEMEHTOB B  OMHApHBIX  COCJAMHEHMSIX,
MPUHAJIC)KHOCTh BELIECTB K OINPEACIEHHOMY KIIACCY COCAUHEHUU I10
dbopmynaMm, BUJ XUMHUYECKOW CBsi3M (KOBaJ€HTHAas U HOHHAs) B
HEOPraHUYECKUX COCANHEHUSX;

packpbiBaTh cMbIci [lepuomnueckoro 3akona J[. WM. Menpgeneesa:
JEMOHCTPUPOBATh TMOHUMAHUE TEPUOJMYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX 3JIEMEHTOB OT UX MOojoxkeHus: B Ilepuoamueckoit cucrteme,
3aKOHOB COXPAHEHHUS MacChl BEHIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSI, 3aKOHA ABOrajipo;

OMHUCBHIBATh M XapakTepu3oBaTh TaOiuuHyro ¢opmy Ilepuoanueckoit
CUCTEMbl XHMMHMUYECKHUX OJJIEMEHTOB: pa3iaudaTh IMOHATUS «TJaBHas
noarpynmna (A-rpynna)» u «nodouHast noarpymnmna (b-rpymnma)», Maneie u
OOJbIIME TEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepuoguueckass cuctemMa Xxumudeckux »dyemeHToB [ U.
MeHnieneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB
XUMUYECKUX 3JIEMEHTOB (COCTaB U 3apsij A1pa, oOllee YUCIO0 ANEKTPOHOB
U pacrpeesieHle UX Mo 3JIEKTPOHHBIM CII0SIM);

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHWUYECKUE BEIECTBA,
XUMUYECKUE peakiuu (M0 YUCIYy M COCTaBY YUYaCTBYIOUIUX B PEAKIIUU
BEIIECTB, M0 TEIUIOBOMY (D PeKTy);

XapaKkTepu3oBaTh (OMUCHIBATH) OOIME XMMHYECKHE CBOWCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPIK/Iasl OMUCAHUE TTPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXHOCTM MPOTEKAHUS XUMHUYECKUX IIPEBpALCHUA B
Pa3IMYHBIX YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJISIPHYIO  MaccChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHWMHUYECKOTO »JJeMeHTa 1o Qopmye
COEIMHEHNS, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON peaKInu;

MPUMEHSITH OCHOBHBIC OIEpPallUi MBICIUTEIHHON AESTEILHOCTH — aHAIINU3
U CHHTE3, CpaBHEHHE, 0000IIeHHEe, CHCTeMaTH3aIllio, KiIacCH(pUKAIHUIO,
BBISIBIICHHUE NPUYMHHO-CIEICTBEHHBIX CBSI3€d — I U3YyYEHUS CBOWCTB
BEIIECTB U XHUMHUYECKMX PEAKIUM, €CTECTBEHHO-HAYYHbIE METO/IbI
MO3HAHUSI — HAOIIOJICHUE, U3MEPEHUE, MOJIETUPOBAHUE, HKCICPUMEHT
(peaJibHBI 1 MBICIICHHBIN );

clenoBaTh ~ IpaBWJiaM  MOJb30BaHUS ~ XUMHUYECKOM  MmOCyIod |
7a00paTOpHBIM  O0OpYJIOBaHMEM, a TakXKe IpaBWjaM oOOpalleHusl ¢



BEI[ECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJIYYEHUI0O U COOMPAHUIO
razoo0pa3HbIX BEHIECTB (BOJOPOJA M KHUCIOPOJAa), HPUTOTOBICHUIO
pPacTBOPOB C OMPEACTEHHON MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W TPOBOAUTH  XMUMHYECKHE  OKCIIEPUMEHTHI  TIO
pPacro3HaBaHUIO PACTBOPOB MIEJIOYEH M KUCIIOT C MOMOIIBIO WHIUKATOPOB
(;makmyc, peHondTanert, METUIIOPAHXK U APYTHE).

K xoHiy 00ydenus B 9 kjiacce npeaMeTHble pe3ysibTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKMX TMOHSATUM: XUMHYECKHUI
AJIEMEHT, aTOM, MOJIEKyJa, HMOH, KaTHOH, aHWOH, IPOCTOE BEILIECTBO,
CIO0KHOE BEIIECTBO, BAJCHTHOCTb, AJEKTPOOTPHUIATEIBHOCTh, CTENEHb
OKHCIICHHSI, XUMHUYECKasi peaKIns, XUMUIECKasl CBSI3b, TEIIOBOK 3(PdeKT
peakIuu,  MOJib, MOJISIpHBIK  00BEM,  PacTBOp,  AJICKTPOJMTHI,
HEDJICKTPOJIUTHI, JJICKTPOJUTUYECKAS IUCCOLMALIMS, pPEaKIMd HOHHOIO
oOMeHa, KaTaJiu3aTop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMBbIC PEAKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEILHBIC PEAKIINH,
OKHCJINTENIb,  BOCCTAHOBHUTEIb, OKHCICHHE H  BOCCTAHOBJICHHUE,
ajutoTponusi, aM(pOTEPHOCTh, XUMHUUECKasl CBsI3b (KOBaJICHTHAsi, MOHHAs,
METAJIMYECKasi), KpUCTAIMYECKass peleTka, KOpPpOo3usi METalIoB,
CIUIaBbl, CKOPOCTh XHMHYECKOM PpEAKIUU, NPEACIbHO JIOIMyCTUMAas
koHueHrtpanus [TJIK BemiecTna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XHMHUYECKHX TMOHATHUH U
MIPUMEHATH T MOHITHUS MPHU OMMCAHUU BEIIECTB U UX NPEBPAILLICHUN;
HCIIOJB30BaTh XHMHYECKYIO CHMBOJIMKY [UISI COCTaBJICHHUS (HOpPMYII
BEILIECTB U YPABHEHUIN XUMUUECKUX PEAKIIMIA;

ONPEAEIATh BAJICHTHOCTh U CTENEHb OKUCICHHUS XUMHYECKUX 3JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
OTpeNeNEHHOMY KJIacCy CO€IWHEHUU 1o ¢dopMmysaMm, BHI XUMHYECKOU
CBs3W (KOBaJICHTHAs, WOHHAs, METaUIMYEeCKas) B HEOPraHMYECKUX
COCIMHEHUSAX, 3apsi]l MOHA M0 XUMHUYECKOH dopmylie, XapakTep cpeibl B
BOJIHBIX PAacCTBOPaxX HEOPraHUYECKUX COCAMHECHUM, TUI KPHUCTATUTUYECKOU
PEIETKM KOHKPETHOT'O BEIIECTBA;

packpbiBath cMbici Ilepuonnueckoro 3akoHa J[. WM. MennpeneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAaHUE: OIUCHIBATH M XapaKTEPU30BATh
TabnuuyHyto (opmy Ilepuoanmdeckoil CUCTEMbl XUMHUYECKUX 3JIEMEHTOB:
pasIuuaTh IOHATHS «rJaBHas mnoarpymma (A-rpynma)y W «moOodHas
noarpynmna (b-rpynma)», manple U OOdbIIME TEPUOABI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpPhIE MMEIOTCS B TMEPUOAUYECKOM Taliuie, ¢



YUCIOBBIMU  XapaKTEPUCTUKAMU  CTPOCHHMSI ~ aTOMOB  XMMHYECKHX
AJIEMEHTOB (COCTaB M 3apsii sAapa, OOIIee YHCIO JJIEKTPOHOB U
pacrpefielieHue HMX MO0 DJIGKTPOHHBIM CJ0sIM), OOBSCHSATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUU CBOWMCTB JJIEMEHTOB M HUX COCAMHEHUU B
npejenax MajlbIX NEPUOAOB U TJaBHBIX MOATPYII C YYETOM CTPOEHUS HX
aTOMOB;

KIACCU(PUIIMPOBATh XUMHUYECKHUE SJIEMEHTHI, HEOPTaHWYECKHE BEIIEeCTBA,
XMMHYECKHUE peakiuu (10 YHCIy W COCTaBy YYAaCTBYIOIIMX B PEaKUUU
BELIECTB, MO TEIUIOBOMY 3(P(EKTy, M0 M3MEHEHUIO CTENeHEeW OKUCIECHUS
XUMHYECKUX JIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) OOlME W cHenupUYecKrue XUMUYECKHE
CBOMCTBA TMPOCTBIX M CIOXKHBIX BEIIECTB, MOATBEPKAas OMHUCAHUE
IpUMepaMu MOJIEKYJIAPHBIX U HOHHBIX YPaBHEHHUH COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIIN;

COCTaBJATh YPAaBHEHHSI DJIEKTPOJUTHYECKOW IUCCOIUAIMN  KHCIIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIINA HOHHOTO
oOMeHa, YypaBHEHMsS peakuui, TMOATBEPKAAOIINX CYIIECTBOBAaHUE
TEHETUYECKON CBSI3U MEX]y BEILIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKphiBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX pPEaKIUA
MOCPEJICTBOM COCTABJICHHSI JIEKTPOHHOrO OajaHca 3THX peakLuid;
IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HX CTPOCHHA,
BO3MOKHOCTH TPOTEKAaHUS XHUMHMUYECKHUX MPEBpPALICHUM B pa3iMuHBIX
YCIIOBUSIX;

BBIUUCIISTH OTHOCUTENBHYIO MOJEKYISAPHYI0O H MOJSPHYIO MAacchl
BEIIECTB, MAacCCOBYIO [IOJIIO XHMHUYECKOrO »J3JieMeHTa 1o ¢opmylie
COEIMHEHMsI, MACCOBYIO JOJIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEaKINH;

coON0JaTh  MpaBUjia  MOJB30BAHUSA  XMMHYECKOW  MOCYyAOH H
nabopaTopHbIM  00OpyIOBaHMEM, a TaKKe IMpaBuia OOpalieHus C
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKLUMSIMHM IO BBIIOJHEHUIO
7a00paTOPHBIX XHMHYECKUX OMBITOB TIO TONYyYEHUI0 U COOMPAHUIO
ra3000pa3HbIX BEHIECTB (aMMHUaKa U YIJIIEKUCIIOTO rasa);

IPOBOAUTh  PEaKUUH, TMOATBEPXKAAIOIINE  KAayeCTBEHHBIH  COCTaB
pa3IMYHBIX BELIECTB: PACIIO3HABATH ONBITHBIM IYTEM XJIOPUI-, OPOMUI-,
noauz-, kKapObonat-, ¢ocdar-, cuiMkar-, cyiabdar-, THIPOKCUI-HOHBI,
KaTHOHBl AMMOHHUSI U MOHBI MU3YYEHHBIX METaJUIOB, NMPHUCYTCTBYIOIINE B
BOJIHBIX PacTBOpax HEOPraHMYECKUX BEIIECTB;

IPUMEHSATH OCHOBHBIE ONEPAIMM MBICIUTEIbHON NEATENbHOCTH — aHAIU3
W CHHTE3, CpaBHEHHE, O0O0O0OIIEeHHE, CHUCTEeMAaTU3allui0, BBISIBICHUE



NPUYUHHO-CJIEJICTBEHHBIX CBA3CW — I M3YYEHHSI CBOWCTB BEIIECTB W
XUMHUYECKUX PEaKIHUi, €CTECTBEHHO-HAy4YHbIC€ METOJIbl TMO3HAHUA —
HaOJII0JICHHE, U3MEPEHHUE, MOJICTUPOBAHUE, DKCIEPUMEHT (peaybHBIN U
MBICJICHHBIMN.



2. Coaep:xanme 00yueHHust
8 ku1ace

IlepBoHayaibHble XUMHYECKHE MOHATHS

[Ipenmer xumuun. Posib XuMHUM B KW3HU 4YEIOBEKA. XUMHUS B CUCTEME HAyK.
Tena u BemecTBa. PU3NUYECKHE CBOWCTBAa BEIIECTB. ATpPEraTHOE COCTOSIHUE
BellecTB. [loHsATHE O MeTOAAaX MO3HAaHWA B XUMUU. YHCTBIE BEIIECTBA U CMECH.
Crioco0nlI pa3jieneHus: cMecei.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE HIeMEHTbl. CHMBOJIBI XUMHUYECKHUX
sneMeHTOB. [IpocThie U ClIOkKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢opmyna. BaleHTHOCTh aTOMOB XHMHYECKHX O3JIEMEHTOB.
3aKOH TIOCTOAHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAs aTOMHas Macca.
OtHOcUTENBHAS MOJIEKYJIsIpHAsg mMacca. MaccoBas J0Ji1 XMMAYECKOTrO 3JIEMEHTa B
COEIMHECHUMU.

KomnuectBo BemectBa. Monb. MonsipHass macca. B3auMocBsi3b KOJTUYECTBA,
Macchl W 4YHCla CTPYKTYPHBIX €AWHUIl BemlectBa. Pacu€rel mo Qopmynam
XUMUYECKUX COCTUHEHUH.

Ou3nuecKrue U XUMHUYECKHUE SIBIICHHS. XUMHUUYECKasi pPeakiusl U €€ MPU3HAKU.
3aK0H COXpaHEHHsI MacChl BeHIeCTB. XuUMudeckue ypaBHeHus. Kimaccudukanus
XUMUYECKUX PEAKIUN (COSTUMHEHMS, Pa3JI0KECHHUS, 3aMeIIeHUs, 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY/I0H, paBmiiaMu paboThl B JabOpaTOpuu U
npuéMamMu oOpalieHus: ¢ J1abopaTOPHBIM 00OPYIOBaHUEM, U3yUYEHHUE U OMHMCAHHE
(U3UYECKNX CBOWCTB O0pa3lloB HEOPraHMYECKUX BEIIECTB, HAOJIOJICHHE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JIbJla, PACTHpPAaHUE caxapa B CTYIIKE,
KUIIEHWE U KOHAEHCAUMs BOAbI) U XUMHUYECKUX (FOpPEHHE CBEYH, MPOKAJIUBAHUE
MEHOM TTPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCIIOTOM) SIBJICHUHN, HAOII0JIeHUE U
OMHMCaHUE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pasiokeHue caxapa,
B3aMMO/JICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3lioxKEHUE TUIAPOKCUIA
Menu (II) npu HarpeBanuu, B3auMoJeicTBHE kele3a ¢ pacTBopoM conu menu (1),
U3y4YeHHE CIOCOOOB pa3/iefieHHs CMECceil: C MOMOIIbI0 MarHurta, (GUiIbTpOBaHUE,
BBITIApUBaHUE, JUCTUIUIAIMA, XpoMaTorpadus, mpoBeJeHNE OYUCTKH MOBAPEHHON
COJIM, HAOJIOJIECHHWE W  ONHCaHUE  Pe3yJIbTaTOB  MPOBEJICHHUS  OIbITA,
WJUTIOCTPUPYIOLIETO0 3aKOH COXPAHEHUSI MAacChl, CO3JaHUE MOJIENEed MOJIEKYJI
(ImapocTepKHEeBbBIX ).

Baxueime npeacTaBuTe M HEOPraHUYeCKMX BelIeCTB

Bo3nyx — cmech ra3zoB. CocraB Bo3ayxa. Kucimopon — sneMeHT u mpocrtoe
BemecTBO. Haxoknmenue kuciopoma B mpuponae, (GU3HUECKHE W XUMHYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl



MOJYYEHHUS] KHCIOpOJa B JA0OpaTOpuM U MOPOMBIIUIEHHOCTH. KpyroBopor
Kucnopoza B npupoje. O30H — aJIOTponHast MOAU(PUKALINS KUCIOPOIa.

TeroBoit 3(p(deKT XUMHUYECKOM peaKUuu, TEPMOXUMHUYECKHUE YpaBHEHMS,
DK30- M DHAOTEPMHUYECKHE DPEAKIMHU. TOIUIMBO: Yrosb M MeETaH. 3arps3HCHHE
BO3]lyXa, YCWJICHHE MAPHUKOBOTO d(pdekTa, pazpyiieHne 030HOBOTO CIIOSI.

Bonmopon — »snemeHT u mpoctoe BeniecTBo. HaxokaeHue Bogopona B
npupojae, GU3MYECKMe M XHUMHYECKHE CBOWCTBA, MPUMEHEHUE, CII0COOBI
nony4yeHust. Kucnotsl u comnm.

MonspHbiii 00bEM ra3oB. Pacy€Tel Mo XUMHYECKUM YPaBHCHHSIM.

Odusnyeckue cBoucTBa BOAbL. Boma kak pactBopurenb. PacTBOpSL
HacpilieHHbIE ¥ HEHACHIIIEHHBIE PacTBOPHI. PacTBOPMMOCTH BEILIECTB B BOJIE.
MaccoBas 10J14 BEMIECTBA B paCTBOPE. XUMHUUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpOB B mpupojie U B KU3HU 4YeJIoBeKa. KpyroBopoT BOJIbI B IPHUPOJIE.
3arpsi3HEeHHE NMPUPOAHBIX BOJ. OXpaHa U OYUCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranndeckux coenuneHuit. Oxcuabl. Kiaccuduxanus
OKCUJIOB:  cojeoOpa3yronue (OCHOBHBIE, KHUCJIOTHbIE, aM@oTepHble) U
HecosieoOpasyromue. HomeHkmarypa okcumoB. Duznueckue W XUMHUYECKHE
CBOMCTBa OKCUJOB. [lonyueHne okCcuaos.

OcHoBanus. Knaccudukanust ocHOBaHMM: MENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HoMeHknatypa ocHoBaHui. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne ocHOBaHUM.

Kucnotel. Knaccuduxanus xkucnor. Homenknarypa kucinotr. dOuszndeckue u
XUMHUYECKHE CBOMCTBa KHUCIOT. Psan aktuBHoctu MetamioB H. H. bekerosa.
Ilonydenue KuUCIOT.

Conu. Homenkiarypa cosieil. @u3nyeckue U XMMHUYECKUE CBOMCTBA COJIEH.
[Tonyuenue coien.

I'enetndeckas CBSI3b MEXKIY KIaCCAMU HEOPTraHUYECKUX COCIUHEHMUI.

Xumuueckuit IKcnepumenm:

Ka4EeCTBEHHOE OIPEJEIICHUE COAEPKaHUsl KUCIOpOAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HaBaHWE M M3YyYEHHE CBOMCTB KHCIOPOJa, HAOIIOJCHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCIOPOAOM H YCIOBUS BO3HUKHOBECHHUS U
MpEeKpallleHusl TopeHust (Mmoxkapa), O3HAKOMJICHHE C O0Opa3lnaMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, IMOJy4YeHHE, COOMpaHHE, pACIO3HABAHUE W M3YUYCHHE
CBOMCTB BOJOopojAa (ropeHue), B3auMozeicTBue Bojopoaa ¢ okcugaom meau (1)
(BO3MOYKHO HCITIOJIb30BaHUE BHJIEOMATEpUaoB), HaOIOJAeHHE 00pa3I0B BEIECTB
KOJIMYECTBOM | MOJb, HCCIEN0BaHHE OCOOEHHOCTEW pacCTBOPEHMS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, TIPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM J10JI€H PaCTBOPEHHOIO BEILIECTBA, B3aUMOJECHCTBUE BOJbI C METAILIAMU
(HaTpueM ©  KaJbllueM) (BO3MOXHO HCIIOJIb30BaHUE BHUEOMATEpPHAIIOB),



HCCJEIOBAHUE O0pa3sLoOB HEOPraHWYECKHUX BELIECTB pPa3IWYHBIX KIIACCOB,
HAOJII0ICHNE U3MEHEHUsI OKPAaCKU MHJUKATOPOB B PACTBOpAX KUCJIOT U IIEIOYEH,
u3yuyeHue B3aumojeiictBus okcuga menu (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KUCJIOT C MeETajulaMH, PEAKUHW HEUTPAIHU3ALWH, ITOJYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJHOIO0 MeTajula APYTMM M3 PAacTBOPA COJIM, PELICHHE
DKCIIEPUMEHTAIIBHBIX 3aJad 1o TeMe «BaxHenmne KiIacChl HEOPraHUYECKHUX
COCIMHEHUI.

Iepuoanyecknii 3akoH u Ilepuoamueckass cucreMa XHMHYECKHX
jiemeHToB JI. U. MenpgeseeBa. Ctpoenne aromMoB. XUMHYECKAsl CBA3b.
OxucaANTEeTIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU

[lepBble TOMBITKH KJIACCU(DUKAUMU XUMUYECKUX 3ieMeHToB. llonsTue o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEIOYHO3EMEIbHBIE METaJUIbI,
rajJoreHbl, MHEPTHBIE ra3bl). DJIEMEHThI, KOTOpble 00pa3yroT aM(OTEpHbIE OKCH/IbI
Y TUAPOKCHUJIBL.

ITepuonnueckuint 3akoH. Ilepuoauueckas cucrema XUMUYECKUX 3JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkonepuogHas W JUIMHHONEPUOAHAs  (POPMBI
[Tepuoanueckoit cucrembl xumudeckux 3iaeMeHToB [[. M. MenneneeBa. [leprobl
u rpynnbl. PU3NYECKUM CMBICI NOPSAKOBOTO HOMEpA, HOMEPOB IIEpUOJa U
TPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oronbl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX  000JI0OYEK aTOMOB TEepBbIX 20 XUMHUYECKUX  DIIEMEHTOB
[Tepuomnueckoir cucremnl . M. Menneneea. XapakTepucTuka XUMHUYECKOTO
AJIEMEHTA 10 €0 MOoJIoKEHUIO B [lepunoanueckoii cucreme 1. 1. Menneneesa.

3aKOHOMEpPHOCTH W3MEHEHUS paJHyca aTOMOB XHMHMYECKHX DJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IEPUOAaM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoi cuCTEMbl XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W Ipaktuku. J[. M. MenneneeB — yd€HbIN U
IPaKIaHWH.

Xumuueckass cBs3b. KoBanmeHTHas (MOJspHAss M HEMOJSPHAs) CBA3b.
DIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenp  okucieHus.  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIMH.
IIponecchbl OKMCIEHNsI U BOCCTaHOBIEHUsI. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

U3ydeHre oO0pa3loB BEHIECTB METANIOB W HEMETANIOB, B3aUMOJICHCTBHE
TUAPOKCUIA LMHKA C pacTBOpPaMHM KHCIOT W IIEJIOYEH, NPOBEIAEHUE OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropeHue, peakiyu pa3ioKeHUs, COEAUHEHUSA).

Mesrcnpeomemmuoie ceasu



Peanuzanus MeXnpeIMETHBIX CBSI3ed IMPU U3YYEHUH XUMHH B & Kiacce
OCYIIECTBJISIETCS 4Yepe3 HCIIOJIb30BAaHUE KakK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSTUM, TAK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHSATHUS: HAy4YHBIN (DaKkT, rUMOTE3a, TEOPHS,
3aKOH, aHallu3, CHHTE3, KiaccuuKausi, NEPUOJUYHOCTb, HaOIIOJCHUE,
SKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBICHUE.

®dusuka: Marepusi, aTroM, OJJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIIHUI,
M30TONBI, PAAUOAKTUBHOCTD, MOJIEKYJA, AJIEKTPUUYECKUN 3apsil, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ras, (PU3MYECKUE BEIMYMHBI, €TUHUIIBI
M3MEpPEHUSs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MuHEpanbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE UCKOIAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 kJ1acc

BemecTBo U XMMHYECKasl peaKUMs

[Tepunonnueckuit 3akoH. Ilepuoanueckas cucrema XUMUYECKUX 3JIEMEHTOB /.
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHYECKUX DJJIEMEHTOB TMEPBBIX TPEX TNEPUOJOB, Kalus, KaIbIUd M UX
COCMHEHUN B COOTBETCTBUU C IIOJOXKEHHEM D3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM HX ATOMOB.

CrpoeHune BellecTBa: BHUJIbI XMMHUYECKOW CBSI3U. THIBI KPUCTAJUITMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTANINYECKON PELIETKU U
BHJIa XUMHUYECKOU CBS3H.

Knaccudukaiys 1 HOMEHKIATypa HEOPraHUYECKUX BEHIECTB. XHUMHUECKHE
CBOMCTBA BEIIECTB, OTHOCALIUXCA K Pa3IUYHbIM KjaccaM HEOPraHHMYEeCKUX
COEIMHEHUM, TEHETUYECKAasl CBSI3b HEOPraHUUYECKUX BELIECTB.

Knaccudukanuys XuMU4eCKUX peakiuid Mo pa3IMuHbIM MpU3HaAKaM (10 YUCITY
M COCTaBy YYACTBYIOIIMX B PEAKIMH BEMIECTB, MO TEIIOBOMY 3(deKkTy, 1o
U3MEHEHHIO CTETICHEW OKUCIEHUS XUMHUYECKHX JIEMEHTOB, IO 0OpaTUMOCTH, IO
Y4acTHUIO KaTaju3zaTopa). DK30- U SHIOTEPMUUYECKUE PEaKIIMH, TEPMOXUMHUUECKUE
YpaBHEHHS.

[Tonsitue 0 ckopocTH XUMHUYECKOW peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKHX peakiusix. [IoHsATHE O TOMOTEHHBIX U reTepOreHHBIX
peakuusax. [londarue o karanuse. [loHsATHE O XUMHUYECKOM paBHOBECUHU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMHUUYECKOW PEAKIUMU M TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHCITUTETbHO-BOCCTAHOBUTEIBHBIE  PEaKlUU,  DJIEKTPOHHBIM  OayiaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHOU peaKunu. CocraBneHnue ypaBHEHUI



OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUMH C  HCIOJIb30BAaHUEM  METOJa
AJIEKTPOHHOTI'O OanaHca.

Teopus 3JIEKTPOTUTUYECKON TUCCOIUALINU. DJIEKTPOIUTHI U HEANEKTPOJIUTHI.
Katnonsl, annoHsl. MeXaHW3M IUCCOLMALMU BELIECTB C PA3JIUYHBIMU BHJIAMH
xuMuueckoil cs3u. Crenens nuccounanuu. CuiabHbIE U cla0ble 3JIEKTPOTUTHI.

Peakuuu noHHOro oOMeHa. Y ciloBuUsl IPOTEKaHUsI PEaKIMi HOHHOTO OOMEHa,
MOJIHBIE M COKpAIIEHHBbIE HMOHHBIE YypaBHEHMs peakuuil. CBOKCTBa KHCIIOT,
OCHOBAHMM MW coOJeil B CBeTE MpPEACTaBICHU 00 3IEKTPOIUTHUYECKOU
nucconnanu. KauecTBeHHbIE peakiiuu Ha HOHBI. [IoHsITHE O THAPOIM3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHUE C MOJCISIMU KPUCTAIUIMYECKUX PEHIETOK HEOPTaHUYECKHUX
BEILIECTB — METAJUVIOB M HEMeTaioB (Tpadura U anmasa), CIOXKHBIX BEIECTB
(xmopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakiyu
OT BO3ACUCTBUSA pa3IMUHBIX (PAKTOPOB, HCCIEIOBAHUE DJIEKTPONPOBOJAHOCTH
pPacTBOpPOB BEWIECTB, IpOLECCAa AWCCOLMALMUA KHUCIOT, IIEJIOYEH U COJIeU
(BO3MOXXHO  HCIOJB30BAHME BHUJEO MAaTEPHUANIOB), IPOBEIECHHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NPU3HAKKM  MPOTEKaHUs  peakiuil  HOHHOro  oOMeHa
(oOpazoBaHue ocajka, BbIACJIEHHWE Ta3a, oOpa3oBaHHE BObI), OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropeHue, peaklUH pa3ioKEHHs, COSUHEHUs), pacllO3HABAHUE HEOPraHUYECKUX
BEIIECTB C IIOMOIIbIO KAYECTBEHHBIX pPEaKkIUMd Ha HOHBbI, pEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTayibl U MX coeMHEHUS

OO6miast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble CTeNneHu OoKkucieHus. CTpoeHue u (PU3nYecKue CBOWCTBA MPOCTHIX
BEUIECTB — TajoreHoB. XHMMHMYECKHME CBOWCTBA Ha IpUMeEpe  XJjopa
(B3aUMOJENCTBUE C MeETaJlaMd, HEMeTaJJlaMH, IleJo4aMu). XJIOPOBOJIOPOA.
ConsiHas Kucia0oTa, XUMUYECKHE CBOMCTBA, IOIY4YEHHE, NpPUMEHEHUE. JlencTBue
XJIOpa M XJOPOBOJOPOJA Ha OPraHU3M 4eJIoBeKa. BaxHeillune XJIOpuabl U UX
HaXO0XJCHUE B IPUPOJE.

O6mas xapakrtepuctuka 3meMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE cTeleHu OKHUcieHHs. CTpoeHue W (PU3HYECKHe CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOJIa U Cepbl. AJIIOTPOITHbIE MOAU(DUKALIUNA KUCIOPOAa
U cepbl. XUMHUUECKHE cBoWcTBa cepbl. CepoBOIOPOA, CTPOCHUE, (PU3MUECKHE U
XUMUYECKUE CBOMCTBA. OKCUABI CEpPbl KaK MPEACTABUTEIN KHUCIOTHBIX OKCHJIOB.
CepHass kuciora, (Quznueckue W XUMHUYECKHME CBOMCTBa (00IIME  Kak
NpeJCTaBUTeNd Kilacca KHUCIOT M crneuuduueckue). XUMHUUECKHE pEeakllvu,
JeXale B OCHOBE IPOMBIIUIEHHOTO Croco0a IMOJIyYeHUs CEPHOW KHUCIIOTHI.
[Ipumenenue cepHoi KucaoThel. Conu CepHOM KUCIOTHI, KAYECTBEHHAS peakuus Ha



cynbdar-uon. Haxoxnenue cepbl U €€ COCNMHEHHMH B TpUpoje. XUMHUYECKOE
3arpsi3HEHUE OKPYKAIOIIEH cpeAbl COCNUHEHUSIMU Ccepbl (KHCIIOTHBIE JOXK/[IH,
3arpsi3HEHHE BO3/yXa U BOJIOEMOB), CIIOCOOBI €ro MPea0TBPAICHUS.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKHMCIEHHA. A30T, paclpoOCTPAaHEHHUE B IPHUPOJE,
¢busnyeckne U XumMuuecke cBoiictBa. KpyroBopot azora B mpupoje. AMMHUAK, €ro
(bu3nYecKre 1 XUMUYECKHE CBOMCTBA, MOJydYeHue U npuMeHenune. Coinu aMMOHUS,
uX (QU3HYECKUE U XMMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHHS. A30THasl KHUCIOTa, €€ MOJy4yeHHe, (PU3NYECKUE U XUMUYECKHUE
cBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Klacca KHUCIOT U  Clenu(puyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEW aMMOHHMSI B KaueCTBE MHUHEPAIbHBIX
yA0OpeHnil. XMMHUYECKOE 3arpsi3HEHUE OKPY KaloIIEel Cpe/ibl COEIMHEHUSIMH a30Ta
(KUCTIOTHBIE MOXKAHM, 3arps3HEHHE BO3/ayXa, MOYBBI U BoAoéMoB). docdop,
ajoTponHeie Moaudukanuu dochopa, GU3MUECKUE U XUMHUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u dochopHas kuciora, puznueckne U XUuMUUECKUE CBONUCTRA,
nosryyenue. Mcnoas3oBanue GpocdaroB B KaUECTBE MUHEPAIBHBIX YIOOPEHUM.

Oo6mast xapaktepuctuka ameMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKUCICHHS.  YTJIEpoHd,  auIOTPOIHBIE
MOAM(UKALIMM, PACHPOCTPaHEHHUE B MpuUpojae, (U3MUYECKUE U XHUMHUYECKHE
cBoiictBa. Ancopbuus. Kpyrosopot yriepona B npupojse. Okcuibl yriiepoaa, ux
bu3nueckue W XUMHUYECKHE CBOWMCTBA, JCHCTBHE HA JKHUBBIE OPTaHU3MBI,
MOJIy4eHHE U TPUMEHEHUE. DKOJIOTHYECKHUEe MPOOJIeMbl, CBA3aHHBIE C OKCHIOM
yriepoaa (IV), rumore3a rino0anbHOr0 TOTEIUICHUS KIUMaTta, MMapHUKOBBIN
s dext. YronbHas KUCIOTA U €€ COJIU, UX (PU3NUYECKUE U XUMUUYECKUE CBOWCTRBA,
nmoJiydeHrue W mnpuMeHeHne. KauecTBeHHas peaknus Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIIbCKOM
XO3sICTBE.

[lepBoHavaNbHBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COEAMHEHMSIX
yriiepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUIECH, 3TaHOJ, TJIMLIEPUH, YKCYCHAsl KUCJIOTA).
[IpupoaHpie HMCTOYHUKUA YIJIEBOJOPOAOB (yrojb, NPUPOAHBIA Ta3, HEDTh),
MPOJIYKThl UX mepepaboTku (OEH3MH), UX POJb B OBITY M IPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKHN Ba)KHBIX BELIECTBAX: XKUpax, OeiKax, yriaeBoaax — U ux
poJii B JKM3HM 4YeloBeKa. MarepualbHOE€ €IUHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCTUHEHUH.

KpeMHuuii, ero Qusnueckue ¢ XHUMHYECKHE CBOICTBA, IOJy4YEHHE H
npuMmenenue. CoeauHeHus KpeMHusi B npupojae. OOmme mnpeacraBieHus 00
okcusie kpemuus (IV) u kpemuueBoi kuciore. CUIMKAThl, UX HCIOJIb30BAHHUE B
ObITYy, B IIPOMBIIIUICHHOCTH. BakHelilne cTpoUTenbHbIE MaTepHUalibl: KepaMuKa,



CTEKJIO, LIEMEHT, OCTOH, kene300eToH. IIpobmempl 6e30macHOTO HMCIOJIB30BaHMS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEAHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

M3y4eHHE 00pa3l0B HEOPraHUUYECKUX BEIIECTB, CBOMCTB COJSHON KHCIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIIMN Ha XJIOPUJ-MOHBI U HAOJI0ICHUE TTPU3HAKOB
UX TMPOTEKAaHUs, OMNBITHI, OTpa)karomue (HU3NYECKUEe W XUMHUYECKHE CBOMCTBA
raJloreHOB M WX COEAUWHEHUM (BO3MOXKHO HCIOJIb30BAHUE BHUJIEOMATEPUAIIOB),
O3HaKOMJIEHME ¢ oOpaslaMu XJOpUAOB (TAJIOT€HUIOB), O3HAKOMJIEHUE C
oOpaslamu  cepbl W €€  CcoeauHEHUsMH  (BO3MOXKHO  HMCIOJIb30BaHHE
BUJIEOMATEPUAIIOB), HAOIOIEHHE MpoIecca OO0YyIIIMBaHUS caxapa MoJ JeHCTBUEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBHI, M3y4YEHUE XUMHUUYECKUX CBOMCTB
pa30aBIEHHOI CEPHON KUCIOTHI, POBEJECHUE KAYECTBEHHON peaklMK Ha Cyab(hat-
WOH W HAOJIOJeHUE TpHU3HAKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3NYECKUMHU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COECIAUHEHUH (BO3MOXKHO HCIOJIB30BAHKE
BHJIEOMATEpHUAIIOB), oOpa3liaMu a30THBIX U (POCPOPHBIX YIOOpEHUH, MOTyUYeHHE,
coOupaHue, pacrno3HaBaHWE UM H3YyYCHUE CBOWCTB amMMHUaka, MPOBEJICHUE
KAueCTBEHHBIX PEaKIMi Ha MOH aMMOHUS U (ocdaT-uOH U U3YYCHHE MPU3HAKOB
UX NPOTEKaHUs, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHOMN a30THOM KHUCIIOTHI C MEIBIO
(BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAJIOB), H3yUYCHHE Moienen
KPUCTAIMYECKUX pEIIETOK anMaza, Tpadura, ¢yiuiepeHa, O3HAKOMIIEHUE C
MPOIIECCOM  aZICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YTIEM U
YCTPONCTBOM MPOTUBOTras3a, MojJydyeHHue, COOMpaHue, pacrio3HaBaHUEe U U3YUYEHUE
CBOMCTB YIVICKHCIIOTO Ta3a, MPOBEJEHNE KAaYeCTBEHHBIX PEaKIMi Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YYE€HHE TNPU3HAKOB HUX MPOTEKAaHMs, O3HAKOMIICHHE C
MPOAYKIMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHelnme HeMeTallJIbl U UX COETUHEHUS.

MeTa/iibl U MX COeTMHEHUS

OO6mras xapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METaJUIOB HA OCHOBaHUU
ux nosioxkeHuss B llepmommueckon cucreme xumuyeckux siaemeHTtoB . U.
MeHnneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTalioB. MeTtaiuinueckasl CBA3b U
METAUIMYECKAST ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HanpspkeHui MetaiioB. Ou3ndyeckne U XMMUYECKUE CBOMCTBA MeTauioB. O0miue
CrocoObl TIONTydeHUs: MeTauioB. [loHATHE O KOpPpPO3WU METAIOB, OCHOBHBIC
crocoObl 3amUThl UX OT Kopposuu. CrutaBel (CTaib, YYTyH, AIOPATIOMHUHHM,
OpoH3a) ¥ UX MPUMEHEHHUE B ObITY U MPOMBIITICHHOCTH.

[Ilenouynsie MeTaiuibl: mojioxkeHue B [lepuoauyeckoil cucteMe XUMUYECKUX
snemeHToB JI. M. MeHneneeBa, CTpO€HME UX aTOMOB, HaXOXJICHUE B MPUPOJE.
duznyeckue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKcuabl u



TUAPOKCUABI HaTpusi W Kauus. [IpuMeHeHHe IIeOYHBIX METANIOB U HX
COEeIMHEHU.

IllenoyHO3eMENIBbHBIE METAIBI MAarHMd W KalbLIMM: TIOJIOKEHHE B
Ilepnognueckor cucreme xumuudeckux dneMeHToB [[. M. MenneneeBa, crpoeHue
MX aTOMOB, Hax0XJEHUE B rpupoae. PU3ndeckne 1 XMMHYECKUE CBOMCTBA MarHus
U Kajblus. Baxuelmme coelWHEHHUsS KaiblUs (OKCHIA, THAPOKCUI, COJIH).
XKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AuroMuHUN: onokeHue B [lepruoinueckor cCuCTeMe XUMHYECKUX 3JIEMEHTOB
JI. . MenneneeBa, CTpoeHuE aroma, HaxoxxjaeHue B mpuponae. dusznueckue u
XUMHUYECKHE CBOMCTBA altOMUHUA. AM(OTEpHBIE CBOWCTBA OKCHIa U THIIPOKCHUIA
ATIOMUHUSL.

Kenezo: nonoxenne B [lepuoauueckoi cucreme XMMHYECKUX 3J€MEHTOB /1.
. MenneneeBa, CTpoeHHE aTOMa, HAaXOXKJAE€HUE B npupoac. Pusmyeckue u
XUMHUYECKHE CBOMCTBA xene3a. OKcubl, TuApoKcu bl 1 comu xxenesa (11) u sxenesa
(III), ux cocrtaB, CBOWCTBA U MOTYYEHUE.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMy METAUIOB W CIUIABOB, HX (PU3NYECKUMH
CBOMCTBaMHU, M3y4YEHUE  PE3yJbTATOB  KOPPO3UUM  METAUIOB  (BO3MOXKHO
WCIIOJb30BaHUE BHUJCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJA
KaJIbI[USl W HATpusi C BOJON (BO3MOXHO HCIIOJIb30BAHUE BHUJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIbI, IPOLECCA TOPEHHUS KEJIE3a B KUCIOPOJE
(BO3MOXXHO  HCIOJNB30BAaHWE  BHJIEOMATEPUAIIOB), MPHU3HAKOB  MPOTEKAHMS
Ka4ECTBEHHBIX PEAKIMii HAa WOHBI: MarHus, KaJblUs, ATIOMUHUA, MHKA, JKEJie3a
(I) u xenesza (II1), meau (II), HabmroAeHUE U OMKMCaHUE MPOIIECCOB OKPAITUBAHUS
IJJAMEHH MOHAaMU HATpUsl, Kalud ¢ KalblUs (BO3MOXXHO HCIOJIb30BAHHE
BUJIEOMATEPUATIOB), HCCIIeJOBaHUE aM(OTEPHBIX CBONCTB THAPOKCHU]IA ATFOMHUHHUS
Y TUJIPOKCHUA IIMHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «Baxueimue
METaJUIbl U UX COCTUHEHUS.

XuMHS M OKPYXKAKOIIAA cpea

BemectBa u marepuaibl B IMOBCEIHEBHOM >XM3HM 4enoBeka. be3zomacHoe
HCIIOJIb30BaHUE BEILECTB U XUMHUUYECKUX peakiui B ObiTy. IlepBas momorrs mpu
XUMHYECKUX OKOTaxX U OTPABIICHUSAX.

XUMUYECKOE 3arpsA3HEHHUE OKpY’Kalomled cpeabl (MpeaenbHas J0omycTUMas
KOHIIeHTpalus BemiecTs, najee — [1JIK). Ponb xumun B penieHun 3K0JI0THUECKUX
npoOiaem.

Xumuueckuit IKCnepuMenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, TOJUMEPHBIC
MaTepuabl).

Mesicnpeomemmuoie ceasu



Peanuzanus MeXnpeIMETHBIX CBSI3ed IMpPU U3YYEHUH XUMHH B 9 Kiacce
OCYUIECTBIISIETCS 4Yepe3 HCIOJIb30BaHME Kak OOIIMX eCTeCTBEHHO-HAYYHbIX
MOHSATUM, TaK W MOHATHUM, SIBJSIOIIMXCS CUCTEMHBIMH JJII OTJEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 ITUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIE MOHSATHS: HAy4YHBIM (DAaKT, TUIOTE3a, 3aKOH,
TEeOpHsl, aHalu3, CHHTE3, KiIacCuPUKalus, TMEePUOJAUYHOCTh, HAOIIOIEHNE,
AKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIeb, SBJICHUE, IMAPHUKOBHIN
3 PeKT, TEXHOIOTHS, MAaTEPUAIIBI.

dusznka: marepus, aTroM, OJIEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIIH]I,
U30TOIbI, PaAUOAKTUBHOCTb, MOJEKYJA, SJEKTPUYECKUW 3apsll, MPOBOJHUKH,
MOJYNIPOBOJHUKH, JTUAJEKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TEJO, OO0BEM,
arperaTHOe COCTOSIHME BEUIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAININYECKAS
peméTKa, CIUIaBbl, (PU3NYECKUE BEITUYMHBI, CAMHUIIBI U3MEPEHHUS, KOCMUYECKOE
IPOCTPAHCTBO, MIAHETHI, 3BE3/1bl, COJHIIE.

buonorusi: ¢orocunres, npixanue, O6mocdepa, 3KOCUCTEMA, MHUHEPATIbHBIE
ya00peHusi, MUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIbHbBIE BEIIECTRA.

['eorpadus: armocepa, ruapochepa, MuUHEpaIbl, TOPHBICE TOPOJIBI,
MOJIE3HBIE UCKOIIAEMbIE, TOILIUBO, BOJIHBIE PECYPCHI.



3. TemaTnuyeckoe MJIIAHUPOBAHME

8 kaacc
KoandyecTBO YacoB
Ne HaunMenoBanue pa3iesoB u DJIeKTpPOHHBIe (HU(POBHIE)
KonTposbHbie IIpakTn4yeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoTbl padoThI
Pa3nen 1. [lepBoHavaiabHble XUMHUYECKHE MOHATHSA
XuMusi — BaxkHast 00J1aCTh

L1 €CTECTBO3HAHUS U 5 ) but6mmoreka [{OK

' MPAKTUYECKON JIEITEIIbHOCTH https://m.edsoo.ru/7f41837¢

yeJIOBEKa

12 BemecTBa u xuMuuyeckue 15 | bu6nuorexa [JOK

' peakunu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Paszgen 2. BaxxHelinue npeacTraBuTe/ i HEOPraHM4eCKMX BellecTB
21 Bosnyx. Kucnopon. [lonsitue 6 bubnuoreka LIOK

' 00 okcuagax https://m.edsoo.ru/7f41837¢
)7 Bonopoa. Ilonsitue o kuciorax 2 1 but6mmoreka [JOK

' M COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonstue 00 5 1 1 bubmmoreka [IOK

' OCHOBAaHMSX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCCHI 1 | | bubmmoreka [IOK

' HEOPraHUYECKUX COCTMHEHUIN https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Pasnen 3. llepuoanyeckuii 3axon u [lepuoanyeckas cucrema xumudecknx 3j1emeHToB /I. . MenaeneeBa. CTpoeHue aToOMOB.
Xumuyeckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIul




[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 but6mmoreka [IOK
XUMHYECKUX d1eMeHTOB /JI. . https://m.edsoo.ru/7f41837¢
MenaeneeBa. CTpoeHue aToma

- )O(I/IMI/IquKaﬂ CBA3b. BuGmorexa LIOK

' KHCTHTCIRHO- 8 https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIHHBIC PEAKINH
Hroro mo paseny 15 o oo TS e
PeszepBHOe Bpems 3 bubmorexa TIOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 kiacce

Konn4yectBo 4yacos DJICKTPOHHBIE
HaumenoBanue pa3aeioB M TeM (uudposbie)
Ne i/m P KonTpoabHbI IIpakTH4eckue op
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
e padoThbl padoThI
pecypchl
Pa3nen 1. BemecTBo 1 XMMHU4eCcKHe PeaKINU
11 [ToBTOpEeHue u yroyOnenne 3HaHUN 5 1 bubnuoreka [IOK
. OCHOBHBIX Pa3J/IeJIoB Kypca 8 kjiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnorexa [IOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DNEeKTPOIUTHYECKAs JUCCOIMAIIHSL. 2 | 1 bubnuorexa [IOK
' XUMHUYECKHE PEAKIIMU B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pa3nes 2. HemeTasibl M X cOeIMHEHHS
)1 OO011ast XapaKTepUCTHKA XUMHUYECKUX 4 1 bubnuoreka [IOK
' snemeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO011ast XapaKTepUCTHKA XUMHUYECKUX
2.2 snemeHToB VIA-rpynnsl. Cepa u eé 6 bubmmorexa [IOK
' TPYHIBL -ep https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepucTUKa XUMUYECKIX
2.3 anemMeHToB VA-rpynmsl. A3ot, hochop u ux 7 1 bubmorexa [OK
’ PYTUTBL ’ p https://m.edsoo.ru/7f41a636
COETMHEHHUS
OO61mas xapakTepucTUKa XUMUYECKIX
2.4 aneMeHToB [VA-rpynnsl. Yraepon u 8 | 2 bubmorexa HOK
' . Py ' POl https://m.edsoo.ru/7f41a636
KPEMHHUU U UX COECITUHEHUS




Hroro no pazneny

25

Pa3gena 3. Mera/uIbl M MX COeIMHEHUSA

. bu6mmoreka [{OK
3.1 Obmpe CROACTEA METAILIOB 4 https://m.edsoo.ru/7f41a636
N bu6mmoreka [IOK
3.2 Baxueiinme MeTaisl 1 UX COSTUHEHUS 16 hits://m_edsoo.r/Tf4 12636
Hroro no pazgeny 20
Paznen 4. Xumusi 1 oKpyKamomas cpeaa
4.1 BemecTtBa 1 MaTepuaisl B )KU3HU 4EJIOBEKA 3 bubmorexa LOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE BpeMs 3 bubnmorexa [TOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68










