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IHosicHuTeIbHAS 3aIIMCKA
Pabouast mporpamma 1o yueOHOMY mpeaMeTy «XuMus» pazpadboTaHa Ha OCHOBE
OI'OC 00O, IlpumepHoii mporpamMMbl BOCIHHUTAHUS, ¢ Y4ETOM PACHPECIEHHBIX IO
KJlaccaM  MpoBepseMbIX TpeOoBaHM K  pe3yabTaTaM  ocBoeHUst  OCHOBHOMU
o0pa3oBaTeILHOM MPOrpaMMBbl OCHOBHOTO OOIIETO 00pa30BaHUSI.

OO0masi xapakrepucTuka y4e0HOro npeaMera « XuMHs»

Bxuang yueOHoro mpeamera «XuMHs» B JTOCTHXKEHHE II€NIEll OCHOBHOTO OOIIETO
oOpa3oBaHusT OOYCJIOBJIEH BO MHOTOM 3HAUYC€HHEM XHUMHUYECKOM HAYKH B TO3HAHUU
3aKOHOB NPUPOBI, B PAa3BUTUH MPOU3BOJUTEIBHBIX CHJI OOIIECTBA M CO3JaHUH HOBOU
0a3bl MaTepUaIbLHOMN KYJIBTYPBHI.

XuMHUsl KakK D3JEMEHT CHCTEMbl €CTECTBEHHBIX HayK paclpOCTpaHWIA CBOE
BJIMSIHUE Ha BCE 00JIaCTH YEJIOBEUECKOTO CYLIECTBOBAHMS, 3aajla HOBOE BUACHHUE MUPA,
CTajla HEOThEMJIEMbIM KOMIIOHEHTOM MHUPOBON KYJIBTYPbI, HEOOXOJIUMBIM YCIOBUEM
KU3HU 00IIeCTBA: 3HAHNE XUMHUHU CITY>KUT OCHOBOM JUIsl (POPMUPOBAHUSI MUPOBO33PEHUS
4eJI0BEeKa, €ro MpeCTaBICHUN O MaTepUAIIbHOM €IMHCTBE MHUpPA; BAXKHYIO POJIb UTPAIOT
dopMupyeMble XMMHEW NpPEICTaBICHHUS O B3aUMOIIPEBPAILEHUSAX SHEPrud U 00
OBOJIIOLIMM BEIIECTB B TMPHUPOJE; COBPEMEHHAs XUMHUS HampaBlieHA Ha peEIIeHue

rI00AaNBHBIX  MPOOJEM  yCTOWYMBOTO PpA3BUTHSA  4YETOBEUECTBA —  CBHIPHEBOW,
DPHEPreTUYeCKOM,  NUIIEBOM W DKOJOTMYEeCKOM  0Oe30MacHOCTH,  IpodseM
3JIpaBOOXPaHEHHUS.

B ycnoBusix BO3pacTaromiero 3Ha4YeHUs XUMHUHU B JKU3HU OOIECTBA CYIIECTBEHHO
MOBBICHJIACh POJIb XMMUYECKOIO 00pa3oBaHMs. B miaHe couManu3aliu OHO SIBJIAETCA
OJIHUM U3 YCJIOBUUA (POPMHUPOBAHUS HWHTEIJIEKTA JIMYHOCTA W TapMOHUYHOTO €&
pa3BUTHSL.

CoBpeMEHHOMY 4YeJIOBEKY XMMHMUYECKHE 3HAHMsS HEOOXOMMMBI JIJIsi MPUOOpETEHUs
OOIIEKYIbTYPHOTO YPOBHS, IO3BOJISIIOIIETO YBEPEHHO TPYIUTHCSA B COIUYME U
OTBETCTBEHHO Yy4YacTBOBaTh B MHOTOOOpPA3HOW JKM3HU OOIIECTBa, JUIsI OCO3HAHUSA
BAKHOCTH Pa3yMHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U 3JI0POBBIO JIPYTHUX, K
OKpYXarolel TPUPOAHONU cpejie, UIsl TPaMOTHOTO TOBEACHUS TPHU HCIOIh30BaHUU
Pa3TUYHBIX MATEPHAIIOB U XMMHYECKUX BEIIECTB B TIOBCETHEBHOM JKU3HHU.

Xumuyeckoe o0pa3oBaHUE B OCHOBHOM IIKOJIE SIBJISIETCS 0A30BBIM MO OTHOIIEHUIO
K CHUCTEME OOILEero XMMU4eckoro ooOpasoBaHus. [[oATOMy Ha COOTBETCTBYIOIIEM €MY
YPOBHE OHO pealu3yeT NpHUCYUIUe OOIIEeMy XMMHUYECKOMY OOpa30BaHUIO KIIIOYEBBIE
IIEHHOCTH, KOTOPBIE OTPAXKAIOT rOCYyAapCTBEHHbIC, OOIIECTBEHHbIE U WHIUBUIyaIbHbIE
MOTPEOHOCTH. DTUM ONPEACIISIETCS CYITHOCTh OOIIEH CTpaTeruu 00y4YeHUsl, BOCIIUTAHUS
Y Pa3BUTUS 00YUAIOIIUXCS CPEICTBAMH YUEOHOTO MpeaMeTa « XUMUsD.

Wzyuenne mpeamera: 1) cmnocoOCTByeT peanu3alldi BO3MOXHOCTEH st
caMOpa3BUTUSA U (HOPMUPOBAHUS KYJIbTYPhl JUYHOCTH, €€ OOmIell M (PyHKIIMOHAIBHON
IrPaMOTHOCTH; 2) BHOCHUT BKJIaJ B (OpMUpPOBaHME MBIIUICHUS ¥ TBOPYECKUX
CIIOCOOHOCTEW TOJPOCTKOB, HABBIKOB WX CAMOCTOSITEIIbHOW YYEOHOU IesSTEIbHOCTH,
DKCIIEPUMEHTAJILHBIX W HCCIEOBATEIbCKUX  YMEHUH, HEOOXOJUMBIX KaKk B
MOBCEHEBHOM KM3HU, TaK U B MPO(ECCHOHATBHOU NEATeNbHOCTH; 3) 3HAKOMHUT CO
crenuPuKol HAy4YHOTO MBIIUICHUS, 3aKJIaJIbIBA€T OCHOBBI IIEJIOCTHOTO B3TJIA/a Ha
CIMHCTBO TIPUPOJBI W YEJIOBEKA, SBIISICTCS OTBETCTBEHHBIM 3TAallOM B ()OPMHPOBAHUU
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€CTECTBEHHO-HAyYHOH TPaMOTHOCTH MOJPOCTKOB; 4) crocoOCTByeT (HOPMHPOBAHHIO
LIEHHOCTHOTO OTHOIIECHMS K €CTECTBEHHO-HAy4YHBIM 3HAHUAM, K NPUPOJE, K YEIIOBEKY,
BHOCHT CBOH BKJIaJI B 9KOJIOTHYECKOe 00pa3oBaHue 00yqaromuxcs.

HazBanHble HampaBiieHHs B OOYYEHMHM XMMHHM OOECIEUMBAIOTCA CHEIUPUKOIM
COIEp)KaHMS TMPEAMETa, KOTOPBIM  SIBISAETCS IEJAarOTMYECKH  aJalTUPOBAHHBIM
OTpak€eHUEM 0a30BOI HAYKH XMMHH Ha ONPEIEIEHHOM 3Tare €€ pa3BUTHS.

Kypc XuMMHM OCHOBHOW IIKOJbI OPUEHTHPOBAH HA OCBOEHUE OOYyYarolUMUCS
OCHOB HEOpPraHMYECKOW XUMHUH U HEKOTOPBIX MOHSATHH U CBEACHUN 00 OTAEThHBIX
00BEKTaX OPraHMYECKON XUMUHU.

Crpykrypa coxaepxaHus IpeaMmera c(OpMHUpPOBaHA HAa OCHOBE CHCTEMHOIO
noaxona K ero usydeHuro. ColepikaHWe CKIaAbIBA€TCd M3 CUCTEMBI INOHATHA O
XUMHUYECKOM 3JIEMEHTE U BELECTBE M CHUCTEMBbI MOHATUN O XUMHUYecKol peakuuu. O0e
3TU CHCTEMBI CTPYKTYPHO OPraHM30BaHBI 10 IPUHLMITY ITOCJIEI0BATEIBHOIO Pa3BUTHS
3HAHMM Ha OCHOBE TEOPETUYECKUX MPEIACTABICHUN pPA3HOTO YPOBHA: aTOMHO-
MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUs, ypoBHs [lepronnueckoro
3akoHa /I. 1. MenneneeBa Kak OCHOBHOTO 3aKOHA XUMHWU, YYCHHUS O CTPOEHUH aTOMa U
XUMHUYECKON CBSI3U, MPEACTABICHUI 00 ANEKTPOJUTHUYECKON AMCCOLMALNMA BELIECTB B
pactBopax. Teopernueckue 3HAHUS pACCMATPUBAIOTCA HA OCHOBE OMIMPHUYECKU
MOJIYYEHHBIX M OCMBICICHHBIX (AKTOB, pPa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOIO
YPOBHSI K JAPYrOMY, BBINOJHSA (PYHKUMU OOBACHEHHS M NPOTHO3UPOBAHUS CBOWCTB,
CTPOCHHMSI M BO3MOXKHOCTEM NPAKTHYECKOTO IMPUMEHEHUS U IIOJYYCHHUS H3Y4aeMBbIX
BEILIECTB.

Takass opraHuM3anust COJEp)KaHUS Kypca CHOCOOCTBYET IIPEJICTaBICHUIO
XUMHUYECKON COCTABJISIIOLIEH HAYYHOW KapTUHBI MUpPA B JIOTHUKE €€ CUCTEMHOUIIPUPOIBI.
Tem cambiM oOecrieunBaeTcsi BO3MOXKHOCTH (DOPMHUPOBAHUS Yy  OOyYaromIuxcs
LIEHHOCTHOTO OTHOILIEHHS K Hay4YHOMY 3HAHUIO W METOJIaM [I03HAaHMs B Hayke. BaxHo
TAaK)K€ 3aMETUTh, YTO OCBOEHHUE COJEP)KaHMs Kypca IPOUCXOAUT C IPHUBJICYEHHEM
3HAaHWI W3 paHee M3y4YEHHBIX KypcoB: «Okpyxaroumii Mupy, «buonorus. 5—7 Kiacch»
n «Pu3mkKa. 7 Kimacey.

e n3yyeHus y4eOHOro npeamera « XuMus»

K  HampaBneHur0  MEpPBOCTENEHHOM  3HAYMMOCTH  [PU  pEalHM3alUH
o0Opa3oBaTeNabHbIX PYHKIUH NMpeaMeTa « XUMUsS» TPAAULMOHHO OTHOCIT (POPMHPOBAHUE
3HAHUM OCHOB XHMMHMYECKOW HayKd Kak oOOJIaCTH COBPEMEHHOIO0 E€CTECTBO3HAHUA,
MIPAKTUYECKOM JEATEIbHOCTA 4YEJIOBEKAa W KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOM
KyJbTYpbI. 3a7ada mpeIMeTa COCTOUT B (POPMUPOBAHUM CUCTEMbl XUMUYECKUX 3HAHUM —
BOKHEUIUX (DAKTOB, MOHSATUN, 3aKOHOB M TEOPETHUECKUX TMOJIOKEHHUH, TOCTYITHBIX
0000IIeHNIT MHUPOBO33PEHUYECKOT0 XapakTepa, s3blKa HAyKH, 3HAHUA O HAyYHBIX
METOJaX H3Y4YeHHs BEIIECTB M XMMHUYECKUX peakuui, a Takke B (HOPMUPOBAHUU U
pa3BUTUM YMEHHH U CIOCOOOB JEATENIbHOCTH, CBSI3aHHBIX C IUIAHUPOBAHHEM,
HAOJIOJICHUEM U TPOBEJACHHEM XHUMHUYECKOTO 3KCIEPHUMEHTa, COOJIOACHHEM MpPaBUI
0e30MmacHOro o0paIieHus ¢ BEIIECTBAMU B TTIOBCETHEBHOM KU3HH.

Hapsany ¢ »STuM 1nenum wu3ydeHHs IMpeaMeTra B MPOTPaMME YTOYHEHBI H
CKOPPEKTHUPOBAHbI C YYETOM HOBBIX NPUOPUTETOB B CHUCTEME OCHOBHOI'O OOUIETO
oOpazoBanus. Ceronns B 00pa3oBaHMM 0CO00 3HAUMMOW MPU3HAETCS HANPABICHHOCTH
oOy4eHMs] Ha Pa3BUTHE M CAMOPA3BUTUE JUYHOCTH, (POPMHUpPOBaHHE €€ MHTEIJIEKTa U
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oOmeit KynbTypel. OOydeHHME YMEHHMIO YYUTbCS M MPOJOJIKATh CBOE OOpa3oBaHUE
CaMOCTOATENbHO CTAHOBUTCS OJIHOM M3 BAXKHEUIINX QYHKUIMN yueOHBIX MPEIMETOB.

B cBA3M ¢ 3TUM npu U3y4EHUH NPEIMETA B OCHOBHOM IIKOJIE JOMWUHHPYIOIIEE
3HAYEHHE MPUOOPENH TaKUE LIEJU, KaK:

dbopMUpOBaHHE  MHTEJUIEKTYalbHO  Pa3BUTOM  JHMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHHUYECTBY, CaAMOCTOSITEIBHOMY TMPUHATUIO  PELICHUM,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

HaIlpaBJICHHOCTh OOY4YEHHS Ha CHCTEMAaTHYECKOE NPHUOOLIEHUE Yydaluxcs K
CaMOCTOSITEJIbHOM TIO3HABATEIBHOM NIESITENBHOCTH, HAYYHBIM METOAAM TMO3HAaHHS,
bopMUPYIOLUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUMU;

oOecrieyeHue yClIOBU, CIOCOOCTBYIOMUX MPUOOPETEHUIO 00YUAIOIIUMHUCS OTIbITA
Pa3HOOOpa3HOW JMESATENbHOCTH, IO3HAHWA M CaMOIO3HAHUS, KIIOYEBBIX HABBIKOB
(KJTIOYEBBIX KOMITETEHIINI ), UMEIOIIMX YHUBEPCAJIbHOE 3HAUCHHE JIJISI PA3IMUHbBIX BHUJIOB
NEATEIbHOCTH;

(dbopmHpoBaHrE YMEHUN OOBACHSTH U OLIEHUBATD SIBJICHUS OKPYXKAIOIIEr0 MUPA Ha
OCHOBAHMH 3HAHUU U OIbITA, IOTYYEHHBIX MTPU U3YYEHUH XUMUU;

dbopmupoBaHUe y O0OyYarOIUMXCsli T'YMaHUCTHUYECKHX OTHOILIEHUW, MOHUMaHUs
LHEHHOCTH XHMHMYECKUX 3HAHUM IS BBIPAOOTKH 3KOJIOTHYECKH LEIeCO00pa3HOro
NOBEACHUS B OBITY U TPYJOBOM AESATENBHOCTU B LEJISIX COXPAHEHHSI CBOETO 3/I0POBbS U
OKPYKarIIEH MPUPOTHON CPEIbI;

pa3BUTHE MOTHUBAIMU K OOYYEHUIO, CIOCOOHOCTEM K CaMOKOHTPOJIO |
CaMOBOCIIUTAaHMIO Ha OCHOBE YCBOECHHS OOIEUEIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOpPY MPOQUIIS U HAPABIEHHOCTU JaJIbHEHIIIETO O0yUYEHUS.

Ha ocHOBe wu3ydeHHMs Marepuana Kypca XUMUU MNpPOAODKaTh pPa3BUBATh Yy
yuamuxcsi ¢ HOJIA MpIcIHTENnbHBIE ONepaluy, OIPpU U3yYEHHH XMMHUYECKHX 3aKOHOB,
TeOopui; 00pa3HOro, JIOrMYECKOT0 MBIIUICHUS, NP PEUICHUH 3a]ad; pa3jMuHble BUIbI
naMaTd ¥ BHUMaHUS, NMPU U3YYCHHH HAYYHOW NESITENIbHOCTH Y4YeHBIX; (POpMHUPOBATH
HAy4YHYIO peub, C IPUMEHEHUEM XMMUYECKOM TEPMHHOJIOTUU Ha BCEX ATamax OOy4eHHs
U OCYIIECTBIIATh KOPPEKLHUIO JBUTATEIbHBIX HApYLIEHWH TMpU  BBITOJIHEHHUH
NPaKTUYECKUX 3aJaHuil WId J1a00paTopHbBIX paboT. MakcuManbHO CBSA3BIBAThH
npuoOpeTaeMble 3HAHMS C MPAKTUYECKOM JEATEIbHOCTBIO M IOBCEIHEBHOM >KU3HBIO
y4allMXcsl, pa3BUBaTh YYEOHYIO MOTHBAIIMIO K TIO3HABATEIBHON JAEATEIBHOCTH.

IpyHUMIIBI U TOAXOABI K peaJiM3alMi NPUMEPHO aJaNTUPOBAHHOM

NpOrpaMMbl

Junamuunocmeo gocnpusimus.  y4eOHo20  Mamepuand. [Ipeanonaraer
UCIIOJIb30BaHUE 3aJlaHuM M0 CTEMeHM HapacTarouiel TpyaHoctH. CienyeT moadupaTh
3aJlaHds, TPU  BBIIOJHEHUU KOTOPBIX  MCHOJB3YIOTCS  JIEUCTBUS  PA3IMYHBIX
aHAJIM3aTOPOB: CIIyXOBOI'0, 3pUTEIBHOT0, KHHECTETUYECKOTO.

Ipunyun npooykmueroi oopabomku ungopmayuu. B 1ensX TydInero yCBOSHUs
npeaMera, paboyass TIporpaMma COCTaBIsIeTCS TaKUM 00pa3oM, YTOOBl HMETh
BO3MOXKHOCTh ~ YBEJIMYWUTH KOJIMYECTBO YAacOB MO BCEM TEMaM, HCKIIOYUTH
HeoOs13aTeIbHbIE TEMBI, COKPAaTHUB O0BEM TEOPETHMUECKOrO0 MaTepuayia, COXpaHUB IpH
TOM KaK MHUHUMYM 0a30BbIil ypOBEHb MOATOTOBKM OOYyYaroIUXCA. Y IETUTh OOJblIee
BHUMAaHHE HATJISAHO-IMIIUPUYECKON N1eATeNbHOCTH. Teopuss MOXeT u3ydarbes 0e3
BbIBOJA  CJOXHBIX  (Gopmyn. 3agaud, TpeOyrolMe MPUMEHEHHUS]  CIJIOKHBIX
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MaTEMaTUYECKUX BBIUUCIECHUN U (OpMYyII, PEelIaloTcsl B KJacce ¢ MOMOIIbI0 yuuTens. B
y4eOHbIl  mpoliecc  HEOOXOAMMO  BKJIOYaTh  3aJaHus,  MpeArnojararomnime
CaMOCTOATENbHYI0 00paboTKy uH(MOpMAIMU OO0YJaIOMUMUCS C  HCIIOJIh30BAHUEM
JIO3UPOBAHHOM MO3TAamHOW mnomoinu mnexarora. lIpeaBapuTenbHO yuyuTenb OOydaeT
paborate ¢ wuHpopmanmerr mo oOpasiy, aaropuTMy, BompocaM. OOydaromHiAcs
OCYIIECTBJISIET TEPEHOC TOKa3aHHOTO crmocoda o0paboTku wHGOpMAIMK Ha CBOE
WHJIMBUAYAJILHOE 3aJaHuE.

Ipunyun unousudyanvrno-ouppepenyuposannozo nooxooa. Ilpm peanmmzanuu
aJanTUPOBAHHON TMporpaMMbl HEOOXOJMMO HCHOJb30BaTh AU(hHEepeHIIUPOBAHHBIN
MOAXOJ K KaXXJ0My O0ydarolieMy COTJIacHO ero auartosa u pekomenaarui [IMIIK. B
npolecce OOy4YeHUs, YYUTEIb YUYUTHIBAET TakWe OCOOEHHOCTH OO0Yy4arollerocs, Kak
pa3BUTHE JBUTATEIBHON cepbl, HApYIIEHHE 00IIe MOTOPUKHU (00Iasi HANIPSKEHHOCTh
WIN BSJIOCTh, HETOYHOCTh ABWKCHHUH, Mapalnyd, Mape3bl, HAIUYUE HX OCTATOYHBIX
SBJICHUI);  OCOOEHHOCTH  PabOTOCMOCOOHOCTH  (YTOMIIIEMOCTb,  HCTOIIAEMOCTD,
PacCesTHHOCTh, MPECHIIAeMOCTb, YCUIUYUBOCTh, TEMIT Pa0OThI; YBEIUUECHUE KOJIMYECTBA
OomMOOK K KOHI[y ypoKa WM TpPU OJHOOOpA3HBIX BHUIAX JEITEIBHOCTH). TOHKHE
JBIDKCHUSI MaJIbIIEB HEPa3BUTHI MPAKTHUECKU Yy Bcex oOydaromuxcs. [loatomy mepen
YUYUTEJIEM CTOMUT 3ajjada COBEPIICHCTBOBAHUS JABMXKEHUM U CEHCOPHOIO Pa3BUTUS MPU
BBITIOJTHEHUU TPAKTUUECKUX MU JabopaTopHbIX padoT. [lpum HemocTaTouHOM pa3BUTHU
YCTHOM peuyu, TYroyxXxOoCTH TpPU TPOBEACHUU TEKYIIEr0O M HWTOrOBOTO KOHTPOJIS
UCIIOJIB3YET METOJIbI, OOJIerdaronue JOCTHKEHUS IMOJOXKHUTEIBHOTO pE3yjibTaTa U HE
TPaBMHUPYIOIIYIO IICUXUKY 00yJaronuxcsl.

Ipunyun momusayuu K yueHuro. ITOT NPUHIUII MOAPA3ZYMEBAET, YTO KaXkKI0€
ydyeOHOe 3aJjlaHue JOJKHO OBITh YETKUM, T.€. 00YyJarOUUHCs JOJKEH TOYHO 3HATh, YTO
HAJ0 CHAENaTh IJIsl MOJY4YeHUs pe3yibTaTa. Y 00ydaromierocs B cliydae 3aTpyIHCHHUS
JOJDKHA OBITh BO3MOXXHOCTH BOCIIOJIB30BATHCSA OMOPOM MO 00pasily, MO aJroOpuTMy
(3a0BLIT - MOBTOPIO - BCTIOMHIO - CJEJNAI0).

OgHuM U3 TyTell MOBBIIEHUS MOTHBAUMU W 3(P(EKTUBHOCTH Y4eOHOU
JEATCIbBHOCTH SIBJISICTCS BKJIIOUCHHE Y4YalIuXcsi B Yy4EOHO-HCCIIEIOBATEIbCKYIO U
MPOEKTHYIO JIESITEILHOCTh, KOTOpasi UMEET CIAEAYIONIUE OCOOCHHOCTH:

LIS U 33/1a44 3TUX BUJIOB JICITEIHLHOCTH YUALTUXCS OMPEACIISIOTCSIKAK UX
JUYHOCTHBIMU MOTHUBAMHU, TaK U COLUAIILHBIMU. DTO O3HAYAET, UTO TaKas JEATCIbHOCTD
JIOJKHA OBITh HAMpaBJIeHa HE TOJIBKO Ha MOBBIIIIEHUE KOMIIETEHTHOCTHU MOJIPOCTKOB B
peAMETHOM 00JIaCTH ONPEICICHHBIX YU€OHBIX AUCIUILINH, HE TOJIBKO Ha Pa3BUTHE UX
CIIOCOOHOCTEM, HO ¥ Ha CO3/IaHKE MPOIYKTA, UMEIOIIETO 3HAYMMOCTD JIJISl IPYTHUX;

. y4eOHO-UCCIIeIOBATENbCKAasT M TPOSKTHAsl JACSATENBHOCTh JIOJDKHA OBIThH
OpraHM30BaHa TakuM OOpa3oM, dYTOOBI ydYalluecs CMOTJIM peajn30BaTh CBOU
NOTPEOHOCTH B OOIICHWH C OJHOKJIIACCHUKAMU, YUUTeIsIMU U T. A. CTpos pa3aIudHOro
pOZia OTHOLIEHHS B XOJ€ LIEJICHANPABICHHON, TOUCKOBOM, TBOPYECKON U IIPOAYKTUBHOMU
NEATEeIIbHOCTH, Yy4alllMecs OBJIQJCBAIOT HOPMaMHM B3aWUMOOTHOIIEHUW C pa3HbIMHU
JIOJIbMHU, YMEHHUSMU TEPEXOJIUTh OT OJHOTO BHJA OOUIEHUS K APYromy, IpuoOpETaroT
HAaBBIKM WHIMBUAYAJTBHOU CAaMOCTOSITEILHOM pabOTHI U COTPYJHUYECTBA B KOJIJICKTURE;

o opraHu3aiys y4eOHO-UCCIEOBATEIbCKUX W TMPOEKTHBIX padoT
oOydJarommxcss O0ecrneynMBaeT COYETAHWE PA3IMYHBIX  BHJIOB  IMO3HABATEIHHOU
NEeATEeTLHOCTH. B 3THX BHUIAX NEATETLHOCTH MOTYT OBITh BOCTPEOOBAHBI MPAKTHUYECKH
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J00bIe CITOCOOHOCTH TMOJPOCTKOB, PEATM30BaHbl JIMYHBIC TMPUCTPACTUS K TOMY WIIU
WHOMY BUJY JI€SITEIHHOCTH.

XapakrepucTiKa 0c00bIX 00pa3oBaTeIbHbIX NOTPeOHOCTEH

° HEMPEPHIBHOCTH KOPPEKIIMOHHO-Pa3BUBAIOIIIETO npoiiecca,
peanu3yeMoro Kak 4epe3 cojepKaHhe o0pa30oBaTesbHBIX 00JIaCTeH, TaKk U B MPOIECCE
WHJIMBUAYaIIbHOW PaOOTHI;

o BBEJICHHE B COJEp’KaHHE OOy4YeHMs CHElUaJIbHBIX pa3/iesioB, HE
npuUCcyTCTBYIOMUX B [I[porpaMMe HOpMaJIbHO PAa3BUBAIOIIUMCS CBEPCTHUKAM;
o UCIIOJIb30BAHUE CIEIUAIbHBIX METOJIOB, NPHUEMOB M CPEACTB

oOyueHuss (B TOM UHCJIE CIEHHUATU3UPOBAHHBIX KOMIIBIOTEPHBIX TEXHOJIOTHIA),
o0ecreunBaroInX peaan3aluio 00ydeHus;

o WHANBHAyaIH3alus o0ydeHus: TpeOyeTcst B OOJNBIICH CTENeHU, YeM
JUIsL HOPMaTUBHO Pa3BUBAIOLIETOCS 00yYaroIerocs;
o HEOOXOJMMO HCIIOJIb30BAaHME OIOp C JeTanu3auued B ¢opme

AJITOPUTMOB JIJIs1 KOHKPETU3ALUK JEHCTBUM NPU CaMOCTOSITENIbHON paboTe, obecrieueHne
0Cc000i1 MPOCTPAaHCTBEHHOW U BPEMEHHOW OpraHU3ali 00pa30BaTEIbHOM CPEbI.

° CIIELUAIBHOE OO0yYEHHE «IEPEHOCY» C(HOPMHUPOBAHHBIX 3HAHUU U
YMEHUH B HOBBIE CUTYallMU B3aUMOJECHUCTBUS C IEMCTBUTEIBHOCTHIO;
° CIelMaJIbHasl MOMOIbL B Pa3BUTHU BO3MOXKHOCTEH BepOalbHOU U

HeBepOalbHOM KOMMYHHUKAITUU Ha ypoKax (hU3UKH.

Mecto yueOHOro npeamera «XumMus» B y4e0HOM ILIaHe

B cootBercTBUM ¢ DI'OC OO0 «XuMusi» sBiseTcs: 00s3aTeIbHBIM MPEIMETOM Ha
YpOBHE OCHOBHOTO oOImero oOpa3oBaHus. JlaHHas TmporpamMma IpeaycMaTpUBaCT
U3y4eHHe XUMHUH Ha 6a30BOM ypoBHE B 00béMe 1o 2 4 B Hememo B 8, 9 m 10 kmaccax.



Conep:xxanne y4eOHOT0 npeaMera « XuMMsh)

8 KJIACC

IlepBoHaYa/IbHbIe XMMUYECKUE TIOHATHSA

[Ipenmer xumuu. Posib XuMuM B KU3HU 4enoBeka. Tena u BemecrBa. usznueckue
CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BeilecTB. [loHATHE 0 MeTOoJax Mo3HaHUs B
XUMHUH. XUMHSI B cucTeMe HayK. Uuctele BemiectBa u cMecu. CriocoObl pa3jieneHus
CMECEH.

ATOMBI U MOJIEKYJIbI. XUMHUYECKUE 3TIEMEHTBI. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
[IpocThi€ U CIIOKHBIE BEMECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHUE.

Xumuueckas Qopmyna. BaaeHTHOCTh aTOMOB XMMHYECKHX AJIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BemiecTB. OTHOcUTENbHas aroMHas Macca. OTHOCHUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUH.

@u3nuecKue M XUMHUYECKHE SBJICHUSA. XUMHUUYECKas peakluus U €€ NPU3HAKU.
3aKOH COXpaHEHUsI MacChl BEHIECTB. XUMHUUYECKHME YypaBHeHUsa. Krnaccudukamms
XUMUYECKUX PEaKIUil (COeIUHEHUS, PA3JI0OKEHUS, 3aMEILICHNs, 0OMEHA).

XUMHUYECKHN IKCIIEPUMEHT: 3HAKOMCTBO C XHUMHUYECKOM IMOCYAO0H, C IMpaBUIaMU
paboThl B JlabopaTopu U mpuEMaMu OOpallleHHs ¢ Ja0opaTOpPHBIM O0OPYTOBAHHUEM;
W3yYe€HHE U omnucaHue (U3NYECKUX CBOUMCTB OOpa3llOB HEOPraHWYECKUX BEIECTB;
HaOmoeHne (u3nueckux (MIaBIIEHWE BOCKA, TasHUE JIbJla, PAaCTUpAHHE caxapa B
CTYyTNKEe, KUTIEHUE U KOHJICHCAIUs BOJIbI) U XUMHUUYECKUX (TOPEHUE CBEUH, MTPOKATUBAHUE
MEJTHOM TIPOBOJIOKH, B3aUMOJICMCTBHE Meja C KHCIOTOW) SIBJICHWM, HaOOJIeHUE U
OMHMCAaHUE TPU3HAKOB [MPOTEKAHUS XUMHYECKUX peakiuil (pas3siokKeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUIOM Oapusi, paszlioKEHUE TUIPOKCHAA
meau(Il) mpu HarpeBanum, B3aumojeicTBUE >keneza ¢ pactBopoM conu meau(Il));
U3y4YeHUE CMOCOOOB pasleleHusi cMmecedl (C TMOMOINbI0 MarHuTa, (QUILTPOBAHUE,
BbITIAPUBAHUE, JUCTWIUISIMS, XpoMarorpadus), TPOBEICHHE OYHUCTKH IMOBAPEHHOM
COJIM; HAOJIOJIEHUE W OMHCAHUE PE3YJIbTATOB MPOBEACHUS OIbITA, WITIOCTPUPYIOIIETO
3aKOH COXPaHEHUSIMACCHI; CO3JaHIE MOJIENIEH MOJIEKYJ (IIaPOCTEPKHEBBIX ).

BaxxHeillnne npeacTaBUTEIM HEOPraHUYEeCKUX BellecTB

Bo3nyx — cmech razos. CocraB Boznyxa. Kuciopog — 3JI€MEHT W TPOCTOE
BellecTBO. Haxoxaenue kuciopoaa B npupoje, puznueckue u XUMHUYECKHE CBOMCTBA
(peakuun rtopenwus). Oxcunpl. [Ipumenenue xkuciopoga. CrnocoObl MOTYyUYECHUS
KHUCJIOpO/Ja B Ja0OpaTOpPUU U MPOMBIIUIEHHOCTH. KpyroBopoT KHCIOpoaa B MPUPO/IE.
O30H — anmIoTponHas MO (UKAIUS KHUCIOPOa.

TernnoBo# 3 (PEeKT XUMUUECKOW peakIny, TEPMOXUMHUUYECKUE YPAaBHEHUS, K30~ U
SHIAOTEPMHUYECKHE pEaKuu. TOMauMBO: yroiab M MeETaH. 3arps3HEHHE BO3/1yXa,
YCWJICHHE MMTApHUKOBOTO d(pdekTa, pa3pyIieHue 030HOBOTO CIIOSI.

Bonmopon — snemeHT U mpocroe BemiecTBO. HaxoxlieHne Boaopoaa B MPHUPOJE,
bu3nYecKue U XMMUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOOBI moydeHus. Kuciuorel u
COJIH.

KommuecTtBo BemectBa. Monb. Momsippas Macca. 3akoH ABorajipo.

MoutsipHblit 00BEM ra3oB. PacuéThl M0 XUMUUYECKUM YPaBHEHUSM.

duznueckue cBoMCcTBa BOAbl. Boma kak pactBoputelsb. PactBopsl. Hackiiennbie
Y HEHACBILLEHHbIE PacTBOPBL. Pacmeopumocmv eewecmsé 6 6ooe.l MaccoBas nosns
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BEILIECTBA B pacTBope. XUMHUYECKUE CBOMCTBA BOAbl. OcHOBaHUA. Ponb pacTBOpOB B
MIPUPOJIE U B )KU3HU YeOBeKAa. KpyroBopoT BOAbI B IPUPOJE. 3arpsA3HEHHUE MTPUPOIHBIX
BoJ. OXpaHa ¥ OYMCTKA PUPOJIHBIX BOJ.

Knaccudukamus weopranmdeckux coeauHenuid. Oxcuael.  Knaccudbuxarus
OKCHU/IOB: cosieobpasyromue (OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIC) u
HeconeoOpazyomue. HomeHknaTypa OKCHAOB (MeXAyHapoAHass W TPHUBHAJIbHAsA).
PU3NYECKNE U XUMUYECKUE CBOMCTBA OKCHIOB. [lomydueHne okCuaos.

OcHoBanusi. Knaccudukanusi ocHoBaHUM: 1MIEIOYH U HEPACTBOPHUMBIC OCHOBAHUSA.
Homenknatypa ocHOBaHMM (MEXIyHapojaHas ¢ TpuBHalbHas). @Du3nyeckue W
XUMHUYECKUE CBOMCTBA OCHOBaHUM. [lonyuyeHue oCHOBaHUN.

Kucnotel. Knaccudukamus xkucnor. HomeHknatypa KUCIOT (MEXKIyHApOAHAS U
TpuBUaibHas). Du3nueckue M XUMHYECKHE CBOWCTBA KHCIOT. Psj aKTUBHOCTH
MetaiuioB H. H. bekerosa. [lonydyeHnne Kucmuor.

Comu. Howmenkiarypa cosed (MeXOyHapoJHas W  TpHUBUAJIbHASA).

Pu3NYECKre U XUMUYECKUE CBOMCTBA coliell. [lonyuenue conen.

['eHeTnyeckas CBSA3b MEXKY KJlacCaMU HEOPTaHUYECKUX COEIUHCHUM.

XHUMUYECKUHN SKCIIEPUMEHT: KAYECTBEHHOE OIPEIEICHUE CONEPKAHMS KUCIOPOaa
B BO3JyX€; IMOJy4eHHE, COOMpaHUe, pacliO3HABAaHUE W W3YUYEHUE CBOMCTB KHUCIOPOJA;
HaOJII0JICHUE B3aUMOJICUCTBUS BEILECTB C KHUCJIOPOJOM U YCIOBUSI BOSHUKHOBEHUS U
MpeKpalleHus: TopeHus (Imoxapa); 03HaKOMJICHUE CO00pa3laMi OKCUOB U OMUCAHUE UX
CBOMCTB; TMOJIy4eHHE, COOMpaHHE, PACHO3HABAHME W HW3YYEHUE CBOICTB BOAOPOJIA
(ropenue); B3auMoeicTBue Bogopoa ¢ okcugom menu(ll) (Bo3MoxkHO HCIONB30BaHKE
BUJIEOMATEPUATIOB); HaOmoneHne o00pa3lloB  BEIIECTB  KOJMYECTBOM 1  MOJIb;
UCCJIEIOBAHUE OCOOCHHOCTEH PACTBOPEHHUS BEIIECTB C PA3IMYHON PaCTBOPUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C OINPEICIEHHON MACCOBOM JI0JIE PaCTBOPEHHOIO BEIIECTBA;
B3aUMOJICHCTBUE BOJBl C MeTaUIaMd (HaTpueM M KajablMeM) (BO3MOXHO
WCIIOJIb30BaHUE BHUJACOMATEPHUAIOB); OMNPEIEIICHHE PACTBOPOB KHUCIOT U LIEJIOUEH C
NOMOILbI0  MHJUKATOPOB; HCCJIEAOBaHHE OOpa3lloB HEOPraHMYECKUX  BEIIECTB
Pa3JIMUHBIX KJIACCOB; HAOIOJICHUE W3MEHEHUS OKPACKW HMHJAMKATOPOB B pPacTBOpax
KHUCJIOT W 1IeJouel; n3yuenue B3aumojierictBusi okcuaa meau(Il) ¢ pactBopom cepHoit
KHMCJIOTBI, KHUCJIOT C METaJUIaMH, PEaKIMi HEUTPaIU3alNuM; MOJTYyYEHUE HEPACTBOPUMBIX
OCHOBAHWM, BBITECHEHHE OJHOrO0 MeTajula APYTMM U3 pPacTBOpa COJIM; PEIICHUE
DKCIIEPUMEHTANIBHBIX  33Ja4 10 TeMme «BaxkHelmme KiIacCchl HEOPraHWYECKUX
COCIVHEHUI.

Ilepuoanuyeckuii  3aKOH 7| Ilepuoanueckas CHCTEMAa XUMUYECKUX
iemeHToB JI. M. MenneneeBa. CrtpoeHne aroMoB. XHMHYECKasi CBS3b.
OKHCIUTETBbHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie MOMBITKN KIAcCU(PUKAIMNA XUMUYECKUX JIeMEHTOB. [loHsITHE O Tpymnmax
CXOJIHBIX 3JIEMEHTOB (ILIEJIOYHBIE U IIETOYHO3EMEIIbHBIE METAILIbI, TAJIOT€HbI, UHEPTHHIE
ras3bl). DJIIEMEHTHI, KOTOPBIE 00pa3yroT aM(pOTEPHbBIE OKCUABI U THAPOKCHU/IBI.

ITepuonnueckuit 3akoH. Ilepuoanyeckas cucrema XuMuU4ecKux sneMeHTOB/l. M.
MenneneeBa. Koporkonepuognas u maiuHHomnepuonaHas Qopmbel [lepuoandeckoit
cucreMbl xumuueckux onemeHTtoB [J[. WM. Menneneesa. Ilepuoasl u rpynimsl.
DU3NYECKU CMBICI TOPSIKOBOIO HOMEPA, HOMEPOB MEPUOJia Y TPYMIIbI SJIEMEHTA.

Crpoenne atomoB. CocraB aTomHbIX saep. M3oromel. Onexkrponsl. CtpoeHune
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AJIEKTPOHHBIX 000JI04eK aTOMOB MepBbiX 20 XUMHUYECKUX 3IeMEeHTOB llepuoamueckoit
cuctembl JI. WM. MenngeneeBa. XapakTepUCTUKA XUMHUYECKOrO JJIEMEHTa IO €ro
nonoxkennto B [lepuoanueckoit cucreme /1. I. Menneneena.

3aKOHOMEpPHOCTH HW3MEHEHMSI pajJdyca aTOMOB XUMHUYECKHX DJEMEHTOB,
METAJUTMYECKUX W HEMETAJUIMYECKUX CBOMCTB MO TpynnaM U MepuoiaM. 3HAUYCHHE
[Tepronnueckoro 3akoHa u llepmoguueckod CHCTEMBI XMMHYECKHX 3JIEMEHTOB JUIA
pa3BUTHUS HayKU U NpakTuku. /. 1. MenaeneeB — yu€Hblil U TpakIaHUH.

Xumuyeckass cBsi3b. KoBaneHTHas (mojisipHas Y HEMOJISIpHAs)) CBS3b.

DIEKTPOOTPULATETBHOCTh XUMUYECKUX 3JIEMEHTOB. MIOHHAs CBS3b.

Crenenp okucineHus. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKLIHH.

[Iponiecchl OKUCIEHU U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

XUMHUYECKUI DKCIIEPUMEHT: H3ydyeHHe OOpas3lloB BEUIECTB METAUIOB H
HEMETAJUIOB; B3aUMOJECHCTBHE THAPOKCHAA IIMHKA C PACTBOPAMH KHCIOT WU IIEJIOYEH;
IIPOBEJICHUE OIBITOB, MIUTIOCTPUPYIOIINX IIPUMEPHI OKUCIUTEIBHO- BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiiuu pa3aoKeHUs, COSTUHEHUS).

Me:xnpeamMeTHble CBA3M

Peanmnszanpss MeEXNpeIMETHBIX CBA3€H NpPH HW3YyYEHHMM XUMHHM B &8 KJacce
OCYUIECTBIISIETCS. YEPE3 UCIOJIB30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHATUM, TaK
U TIOHSTHUH, SABISIIONIMXCS CHUCTEMHBIMU JUISI OTAENBbHBIX IPEIMETOB E€CTECTBEHHO-
HAy4YHOI'O LUKIIA.

OO1ue ecTecTBEHHO-HAYYHbIE IIOHATHSA: HAy4YHbIM (QakT, rumoresa, TEOpHUs,
3aKOH, aHaJU3, CUHTE3, KJIacCU(PUKALUs, MEPUOJUUHOCTb, HAOIOIEHUE, SKCIIEPUMEHT,
MOJICJINPOBAHUE, U3MEPEHUE, MOJIENb, SIBICHUE.

®dusnka: marepus, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIWJ, U30TOIBI,
paZoaKTUBHOCTb, MOJIEKYJa, OJCKTPUUECKUN 3apsl, BEIIECTBO, TeJO, OO0bEM,
arperaTHoe COCTOSIHME BEIIEeCTBAa, ra3, (YU3MUECKUE BEJIMYHMHBI, €AUHMIIBI U3MEpPEHUs,
KOCMOC, TJTaHETHI, 3BE3/1b1, COJIHLIE.

buonorus: orocuntes, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE MOPOIbI, MOJE3HBIC
MCKOIIa€MbIE, TOILJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BenrecTBo U XumMmmn4eckasi peakuus

ITepuonnueckuit 3akoH. Ilepronnueckas cucrema XuMHUECKUX 3yeMeHTOB/[. M.
MenpeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPHUOMIOB, KM, KAIbLHSI U UX COEUHECHUNB COOTBETCTBUU C
MOJIOKEHUEM AJIEMEHTOB B lleproanueckoi cucTeMe HCTPOCHUEM UX aATOMOB.

CtpoeHue BenecTBa: BUJIbl XUMHUUECKOU CBSI3U. THUIBI KPUCTATUTMYECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKOW PEWETKA W BHUJA
XHMMHUYECKOM CBS3H.

Knaccudukaiuys u HOMEHKJIaTypa HEOPTaHMYECKUX BEIIECTB (MEXIyHApOIHAS U
TpUBHAJIbHAs ). XMMHUUYECKUE CBOMCTBA BEIECTB, OTHOCSIIMXCS K Pa3IMYHBIM Kjlaccam
HEOPTraHWYECKUX COCIMHCHUN, TCHETUYECKasl CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaiys XUMUYECKUX PEAKIM MO0 Pa3IWYHBIM MPU3HAKAM (T10 YHUCITY U
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COCTaBYy y4YaCTBYIOIIMX B PEAKIMU BEUIECTB, MO TEIIOBOMY 3(PPEKTy, M0 M3MEHEHUIO
CTENEHEH OKHUCIEHUS XUMUYECKUX DJJIEMEHTOB, MO OOpaTMMOCTH, IO YYacTHUIO
KaTaam3aTopa). JK30- U S3HI0TEPMUYECKUE PEAKIUN, TEPMOXUMUUYECKUE YPABHEHUS.

[lonsiTue o ckopoct xumudeckoi peakuuu. llonarue o0 oOpaTHUMBIX H
HEOOpAaTUMBIX XUMHUYECKHX peakuusix. [loHATHE O TOMOTEHHBIX M TETEpPOreHHBIX
peakuusx. [lonamue o xumuveckom pasnogecuu. Daxkmopul, eruAwwWUe HA CKOPOCHb
XUMUYECKOU PeaKyu U NOJI0ACEHUE XUMUYECKO20 PABGHOBECUS.

OKHCIIUTENBEHO-BOCCTAHOBHUTEIIbHBIE peakuuu, AIEKTPOHHBIN OasaHc
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIBHOM peakiuu. CocTaBlieHUE YpaBHEHHI OKHUCIUTEIBHO-
BOCCTAaHOBUTEIBHBIX PEAKIIUN C UCIOJIB30BAHUEM METOAAIEKTPOHHOTO OanaHca.

Teopust 3IEKTPOTUTUYECKOW ITUCCOLMALMHU. DJIEKTPOJIUTHI U HEDJIEKTPOJIUTHI.
Katnonsl, aHWOHbl. MexaHuU3M AUCCOIMALMA BEUIECTB C PAa3JIMYHBIMUA BHUAAMU
XUMH4eckoil cBsizu. CteneHp Auccounanuu. CuiabHbIe UCIA0bIE AJIEKTPOJIUTHI.

Peakunyu noHHOro oOMeHa. YClOBUS NMPOTEKAHUs peakUud HOHHOTO OOMEHa,
MIOJIHBIE U COKPAIIEHHBIC NOHHBIE YpaBHEHUS peakuuid. CBOMCTBA KUCJIOT,0OCHOBAHUHN U
COJIell B CBETE MPEACTABICHHUIN 00 3JIEKTPOIUTUYECKOM Auccouuanvu. KauecTBeHHbIE
peaKkIuu Ha UOHBIL. [lonsamue o eudponuse coel.

XHWMHUYECKUI SKCHEPUMEHT: O3HAKOMJIEHME C MOJACISIMH KPUCTAJUIMYECKHUX
pPEmIETOK HEOPraHWYECKUX BEIIECTB — METAUIOB M HEMEeTauioB (rpadura W anmasa),
CIIOXKHBIX BEIIECTB (XJIOpHIAa HAaTpHsl); MCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTHU
XUMUYECKOM pEeakuud OT BO3ACHCTBUSA pa3IMYHBIX (DAKTOPOB; HCCIEAOBAHHE
JIEKTPOIIPOBOIHOCTH PACTBOPOB BELIECTB, IIPOLIECCA TUCCOLUALMHI KUCIIOT, IIEI0YEel U
cojgeil  (BO3MOXHO  HCIOJB30BaHUE  BUACOMATEPUATIOB); IPOBEJIEHUE  OIBITOB,
WUTIOCTPUPYIOIIUX TPU3HAKK MPOTEKAaHUS peakuuil HOHHOro odMeHa (oOpa3oBaHue
ocajika, BbIJEJICHUE Ta3a, 00pa30BaHUE BOJIbI); OMBITOB, WUIIOCTPUPYIOIIMX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ pPEaKUMid  (TOpEeHHEe, peakUMu  Pa3I0KEHUs,
COEIMHEHMS); PaclO3HABAaHME HEOPraHMUYECKUX BEILIECTB C IMOMOIIBI0 KaueCTBEHHBIX
peakinii Ha HOHBI; pEHIEHUEIKCIEPUMEHTAIIbHBIX 3a/1a4.

Hemertanibl U UX coeIMHEHUSs]

O6miass  xapaktepuctuka rajoreHoB. (OCOOEHHOCTH  CTPOEHUS  aTOMOB,
XapakTepHble CTeneHu okucieHus. CrtpoeHue Hu (PuU3nyYecKre CBOWCTBA MPOCTHIX
BEILECTB — rajJloreHOoB. XUMHUYECKUE CBOMCTBA HA MpUMEpPE XJIopa (B3auMOACHCTBUE C
MeTajulaMH, HEMETaJJlaMu, 1eso4yaMu). XsiopoBogopoa. ConsiHast KUCI0Ta, XUMUYECKHE
CBOICTBA, MOJIy4eHHE, MPUMEHEeHHE. [[eficTBHE XJlopa U XJIOPOBOJOPOJA HAa OpPraHU3M
yenoBeKka. BaxxHenmme Xa0puabsl U UXHAXO0XKICHHUE B IPUPOJIE.

OO6mast xapaktepuctuka 3jeMeHTOB VIA-rpynmbel. OcCoOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHMUS.

Crpoenue u (usnueckre CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPOAA M CEphbl.
AnnoTponHble  MOAUGUKALMK KUCIOpPOAAa U cepbl. XHUMHUYECKHE CBONCTBA CEpBHI.
CepoBonopoj, CTpoeHHe, (PU3NUECKHe M XHMUYeCcKHue CBOMcTBA. OKCHIBI CEpbl Kak
MPEAICTaBUTENN KUCIOTHBIX OKCHAOB. CepHas KHUCIOTa, (PU3NYECKHE M XHUMHYECKHE
cBOICTBa (OOLIME KaK MPEICTABUTENS KJlacca KUCIOT U cnelupuyeckrue). XuMUYECKHUe
peaKkiuu, Jexkallue B OCHOBE MPOMBIILIEHHOTO CIIOCO0a MOJIYyYeHHUsS] CEPHOM KHUCIOTBHI.
[Ipumenenue. Conau CcepHOM KHUCIOTHI, KayeCTBEHHAash peakuus Ha Cyiab(paT-uoH.
Haxoxnaenue ceppl M €€ COCAMHEHMM B IIpUpPOAE. XUMHYECKOE 3arpsA3HEHUE
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OKpYXalollel Cpelibl COEAMHEHUSIMU CEPbI (KUCTOTHBIE TOXKAM, 3arpsi3HEHUE BO3AyXa U
BOJIOEMOB), CITIOCOOBI €0 MPEIOTBPAIICHHUS.

OOmiasi xapakTepUCTHKa 3JIeMEHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHHUS.

A30T, pacnpocTpaHeHHE€ B MNpupoje, (U3NYECKUE M XUMHUYECKHE CBOKCTBA.
KpyroBopor azora B mpupoje. AMMHaK, ero (uU3MYeCKue M XUMUYECKHE CBOWCTBA,
nosyuyeHue u npuMmeHeHue. Conu aMMOHUSA, UX (PU3NYECKHE U XMMHYECKHE CBOMCTBA,
npuMeHenue. KauecTBeHHass peaknusi Ha HMOHBI aMMOHMA. A30THas KHUCIOTa, €€
noyiyueHue, (puandyeckue U XMMHUYECKHe CBOWCTBa (00IIME Kak MpeACcTaBUTENsS Kiacca
KUCIIOT U crnenuduyeckue). Mcnonb3oBaHue HUTPATOB U COJIEM aMMOHHS B KauecTBe
MUHEpaIbHBIX  ynoOpeHuil. XHUMHYECKOE  3arpsA3HEHUE  OKPYXKAIoIIeH  cpefbl
COEJIMHEHUSAMHU a30Ta (KUCJIOTHBIE I0K/IH, 3arpsi3HEHUE BO3/yXa, TOYBHI U BOJIOEMOB).

docdop, amnorpornHbie Momudbukanuu ¢ocdopa, UIHMUECKUE W XUMHUYECKHE
cBorictBa. Oxcun dochopa(V) u dochoprHas kucimora, U3MUECKUE U XUMHUYECKHUE
cBOlcTBa, mnonydyeHue. MHcnonszoBaHnue ¢ochaToB B KayeCTBE MHUHEPAIBHBIX
yA0OpEHUI.

OOmast xapakrepucThka 35eMeHTOB [VA-rpynnbl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHHUS.

VYrnepon, amioOTpOIHbIE MOAU(HUKAUMK, PACHPOCTPAHEHUE B  IPUPOJE,
dbuznyeckre U XuMUUYeCcKue cBoMcTBa. AncopOius. KpyroBopoT yriepoja B mpupo/ie.
Oxkcuasl yriepoga, ux (uznueckue M XUMHUYECKHE CBOMCTBA, JEHCTBUE Ha >KUBBIC
OpraHu3Mbl, MOJIYYEHHE U NPUMEHEHHE. ODKOJIOrMYecKhe NpoOJIEMbl, CBSI3aHHBIE C
okcugoMm yriepoaa(lV); rumoresa riI00aJIbHOTO TMOTEIVICHUS KIMMAaTa; MApHUKOBBIN
3p¢ekt. YrompHas KucioTa W €€ CcoiaM, UX (U3NYECKHEe U XUMHUYECKHE CBOMCTBA,
noJiyueHue u npumeHenue. KauectBenHnas peakiusi Ha KapOOHATHOHBI. Vcnonb3oBaHue
KapOOHATOB B OBbITY, MEIULIMHE, TPOMBILIUIEHHOCTH U CEIbCKOM XO3S1CTBE.

[lepBOoHauanbHblE  MOHSTHUS 00 OpraHUYECKUX BEILIECTBAX KaK O
COEIMHEHUSX yriepoaa (MeTaH, 3TaH, 3TUJIEH, allE€TUJIEH, 3TaHOJI, TJIULEPUH, YKCYCHas
KucioTa). Mx cocmaé u xumuueckoe cmpoeHue. 1IoHSITHE O OMOJOTMYECKH Ba)KHBIX
BEILECTBAX: KUpax, OelKax, yrieBoax — U UX POJIU B )KU3HU 4elnoBeka. Mamepuanvhoe
€0UHCMBO OP2AHUYECKUX U HEOP2AHUYECKUX COeOUHEHULI.

Kpemuuii, ero pusznyeckue U XMuMUYECKUE CBOMCTBA, MOTYYEHUE U IPUMEHEHHE.
Coenunenust kpeMHusi B mipupoje. O6mme npencrapieHuss o0 okcuae kpemMuus(1V) u
KpeMHUeBOW kucioTe. CHIMKaThl, HMX HCHOJIb30BaHUE B OBITY, MEAMIIMHE,
IPOMBINUIEHHOCTU. BaoichHeuwiue cmpoumenvhvie Mamepuabl: Kepamukd, CMmeKo,
yemenm,  bGemow,  owcenezobemon.  Ilpobremvl  Oe3onacnoco  UCNONBL3OBAHUSA
CMpPOUMENLHBIX MAMEPUATIO8 8 NOBCEOHEBHOU HCUSHU.

XUMUYECKUN SKCIIEPUMEHT: HU3y4Ye€HHE O0pa3loB HEOPraHWYECKUX BELIECTB,
CBOWCTB COJISHOW KHCIIOTBI; MPOBEACHUE KAYECTBEHHBIX PEAKUU HAa XJIOPUIWOHBI H
HAOJIOZICHUE TIPU3HAKOB WX TMPOTEKAHHUS, ONBITHI, OTPaKAOIMEe (UIUIECKUE W
XUMUYECKHME CBOMCTBA TajJOr€HOB M WX COEAMHEHUN (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPUAIIOB);  O3HAKOMJIEHHE ¢ oOpasiamMud  XJOpuAOB  (TaJIOTEHUIOB);
O3HAKOMJIEHHE C o0OpaslamMu cepbl U €€ COEAMHEHHS MU (BO3MOXKHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB); HAOJIOJICHUE TMpollecca OOYIJIMBaHUS caxapa TMOJ JACHCTBHEM
KOHLIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI; U3yUYEHHE XUMUYECKUX CBOMCTB pa30aBiIE€HHOM
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CEpHOIl KUCIIOTBI, IPOBEACHUE KAUECTBEHHONW PEAKIMU Ha CyJlb(aT-uoH U HaOJII0/IeHNE
pU3HaKa €€ NMPOTEKAHUs; 03HAKOMJIEHHE ¢ (PU3NYECKUMU CBOWCTBaMHU a30Ta, hocdopa
U X COCTUHEHUH (BO3MOXKHO MCIOJb30BAaHUE BUACOMATEPUAIOB), 0Opa3aMH a30THBIX
u QochopHbIX ynoOpeHMit; moiyueHue, coOupaHHe, paclo3HaBaHWE M HU3yUEHUE
CBOMCTB aMMUaKa; MPOBEJICHNE KaUeCTBEHHBIX PEeaKlUii Ha HOH aMMOHUS U PochaTtrnoH
Y U3y4YE€HUE NPU3HAKOB X IMPOTEKAHUsI, B3aUMOJCHCTBUE KOHIIEHTPUPOBAHHON a30THOM
KHCJIOTBI C MEJBI0 (BO3MOXKHO HCIOJIb30BAHHE BUACOMATEPUATIOB); U3YyUYEHUE MOJENEH
KPUCTAIUTMYECKHUX PEHIETOK anmasa, rpaduTa, QyiaepeHa; 03HaKOMJICHHE ¢ MPOIECCOM
ancopOLUU pAacCTBOPEHHBIX  BELIECTB AaKTUBUPOBAHHBIM YITIEM U yCTPOWCTBOM
IPOTUBOra3a; IOJIydeHHE, COOMpaHue, paclo3HAaBaHUE M  HU3YYEHHE CBOMCTB
YIJIEKUCIIOro ras3a; NPOBEJCHHE KauyeCTBEHHBIX PEaKIMi Ha KapOOHAT- M CHJIMKAT-
MOHBl W W3Y4YEHUE IPHU3HAKOB MX IPOTEKAaHUSA; O3HAKOMIICHHE C IPOIYyKLIHEH
CHWJIMKAaTHOM IPOMBIIUICHHOCTH; pELIEHUE OSKCIEPUMEHTAIBHBIX 3a1ad 10 TeMe
«BaxHeimme HeMeTaJlIbl U HXCOEAUHEHUS.

MetaJibl 1 MX COCAMHECHUSA

OO01ast XxapakTepUCTHKAa XUMUYECKUX 3JIEMEHTOB — METaUIOB Ha OCHOBAHHM HX
nosnokeHus B llepuonnueckon cucreme xummyeckux d3neMeHToB /. M. MenneneeBa u
cTpoeHuss aroMoB. CTpoeHHme MeTauioB. Mertammdeckas CBSA3b M METAJLIMYECKas
KpUCTAUIMYECKAsA pEemETKA. OJIEKTPOXUMHUUYECKUU pAX  HANPSDKEHUM  METAJUIOB.
duznyeckrue M XUMHYECKHME CBOMlcTBa MeTawioB. OOmme crnocoObl MNOJyYEHHUS
MeTtaiioB. [loHATHE O KOpPpPO3UMM METAUIOB, OCHOBHBIE CHOCOOBI 3alllUThl HX OT
Koppo3uu. Criassl (CTaib, YyTyH, JIOpATIOMUHUI, OpOH3a) U UX IPUMEHEHUE B ObITY U
IIPOMBIIIIEHHOCTH.

[Ilesioynble MeTayuibl: IOJOKeHUE B Ilepuoguyeckonr cucTeMe XUMUYECKUX
anementoB JI. WM. MeHneneeBa; CTpO€HHE HX aTOMOB; HaXO0XICHUE B IIPUPOJIE.
dusnueckre W XUMHUYECKHE CBOMCTBa (Ha mpumepe HaTpus M Kanus). OKcuabl U
TMIPOKCUBI HATpUs U Kaind. [I[puMeHeHne neI0YHbIX METAIOB U UX COEIMHEHUN.

[[lenoyno3emenbpHble  METaIbl  MarHUM M KaJIbLIUM: MOJIOKECHUE B
[Tepunonnueckoit cucreme xumuueckux sneMmeHToB [[. M. MeHpaeneeBa; cTpoeHHE HX
aTOMOB; HaxOXXJeHUE B npupoje. Pu3nuecKkne W XUMHUYECKHME CBOWCTBA MAarHus U
KaJblud. Baxueimme coenvHeHHs] Kanblusg (OKCHI, TUAPOKCHI, coiH). KECTKOCTH
BOJIbI U CITOCOOBI €€ yCTpaHEeHUS!.

AmoMUHHI: TIONOKEeHHE B [lepronnueckoil cucreMe XUMMUYECKUX 3JIEMEHTOB /1.
N. Menneneesa; ctpoeHue aToma; HaxoxaeHue B npupoae. Ousznueckne 1 XuMUYECKUE
CBOMCTBA aTtOMUHUS. AM(OTEpHBIE CBOMCTBA OKCUJA U TUAPOKCUAA aTFOMUHUSL.

Kenezo: nmonoxenue B Ilepuoanueckor cucreMe XUMUUYeCKux 3yeMeHToB/[. M.
MeHnneneeBa; cTpoeHuEe aToma; HaxOXAcHUE B Ipupone. PuU3nuecKkue U XUMHUYECKUE
cBoMcTBa kene3a. Oxkcunbl, ruapokcubl u conu xeneza(ll) u xeneza(lll), ux cocras,
CBOMCTBA U MOJIy4CHUE.

XUMUYECKUH IKCIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMy METAJIIOB U CILJIaBOB, UX
(bU3MYECKUMU CBOMCTBaAMU; HM3YYEHHE PE3YJIbTATOB KOPPO3UH METAUIOB (BO3MOXKHO
MCII0JIb30BAaHUE BUJEOMATEPUATIOB), OCOOCHHOCTEN B3aMMOJICUCTBHS OKCUIA KaJIbLIUS U
HATpHs C BOAOU (BO3MOKHO MCIOJIb30BAaHUE BUAEOMATEPUATIOB); UCCIIEIOBAHNE CBOWCTB
XKECTKOM BOJBI; IMpollecca TOPEeHHs Kelle3a B KUCIOpOoAe (BO3MOXKHO MCHOJIb30BAHHE
BUJIEOMATEPHUAIIOB); MPU3HAKOB MPOTEKAHUSI KaYECTBEHHBIX PEAKIMi Ha MOHBI (MarHus,
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KaJblusl, amoMuHus, nuHka, skenesa(ll) m sxenmeza(lll), memu(ll)); nHaOmonenue u
ONHMCAHUE TIPOIECCOB OKpAIIMBAHUS IIJIJAMEHM HWOHAMHU HATpUS, KAJIUS M KaJIbLUS
(BO3MOXXHO HCITIOJIb30BAaHUE BHUACOMATEPUAJIOB); HCCIEAOBaHNE aM(pOTEPHBIX CBOWCTB
TUJIPOKCUIA AIFOMUHUS U THAPOKCU/IA [IMHKA; PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 I10
TeMe «BakHelime MeTamIbl M UX COCAUHCHUS.

XUMUS ¥ OKpPY:KaoUias cpeaa

HoBpie marepuanbl u TexHOJOTMM. BemecTBa M marepuasibl B MOBCEAHEBHOMN
JKU3HH 4YelnoBeKa. XUMHMS M 3J0pOBbE. be30omacHoe WCMHOJIb30BaHWE BEIIECTB U
XUMHUYECKUX peaknuii B ObiTy. IlepBas moMOIIsL TPU XUMHYECKHX OXKOTrax H
oTpaBiicHUsIX. (OCHOBBI 3KOJIOTUYECKOW T'PaMOTHOCTH. XHUMHUYECKOE 3arpsi3HEHUE
OKpY>Karolien cpesnl (mpenenbHas gomyctumas koHieHtpanus Bemects — [1J1K). Pomb
XUMHUHU B PEIICHUH KOJOTHYECKUX MPOOIIEM.

[IpuponHble HCTOYHUKH YIJIEBOAOPOAOB (yrojib, NPUPOJHBIA Ta3, HEDTH),
MPOJYKTHI UX TIepepabOTKH, UX POJIb B OBITY M IPOMBIIIJICHHOCTH.

XUMUYECKUI DKCIEPUMEHT: M3y4eHHE 00pa3lioB MAaTepUAIOB (CTEKJO, CILJIaBbI
METAJIJIOB, TIOJIMMEPHBIE MaTEPHUAIIbI).

Me:xnpeaMeTHble CBA3M

Peanmnszanpss MeXNpeIMETHBIX CBA3€H NPH M3YYEHHMM XUMHH B 9 Kiacce
OCYUIECTBJISIETCS. YEPE3 UCIOJIH30BAHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX IMOHATUMN, TaK
U TIOHSTHUH, SABISIIONIMXCS CHUCTEMHBIMU JUISI OTAENBbHBIX TPEIMETOB E€CTECTBEHHO-
HAy4YHOI'O LIUKJIA.

OOuiue ecTecTBEHHO-HAYYHbIE IIOHATHSA: HAy4yHbIM (akT, rumores3a, 3aKoOH,
TEOpusl, aHaJN3, CUHTE3, KJIacCU(PHUKALUs, IEPUOJUIHOCTh, HAOIO/IEHUE, SKCIIEPUMEHT,
MOJIEJIMPOBAaHUE, HU3MEpPEHHUE, MOJEIb, SIBJICHHE, MAapHUKOBBIA 3(PQPEKT, TEXHOJIOTus,
MaTepHabl.

®dusnka: marepus, aTOM, AJIEKTPOH, MPOTOH, HEHTPOH, MOH, HYKJIWJ, U30TOIBI,
PaMOAKTUBHOCTb, MOJIEKYJIA, 3JIEKTPUYECKUN 3aps]l, MPOBOJHHUKH, MOIYINPOBOJHUKH,
IUDJIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TENIO, O0BEM, arperaTHOE COCTOSTHUE BELIECTBA,
ra3, pacTBOp, pacTBOPUMOCTb, KpUCTAUIMUECKass PEIIETKa, CIUIaBbl, (PU3NYECKHE
BEJIMYMHBI, €IWHULIBI HM3MEPEHUsl, KOCMHYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3[BI,
ComnHize.

buonorus: QorocunTe3, apixaHue, Ouocdepa, SKOCHUCTEMA, MHUHEpaAIbHBIC
yI0OpeHHsl, MUKPO3JIEMEHThI, MAKpOAJIEMEHTHI, MHUTATENbHbIE BellecTBa. ['eorpadus:
atMoctepa, ruapocdepa, MUHEpabl, TOPHbIE MOPOJbI, TIOJE3HbIE HCKONAeMbIE,
TOIUIMBO, BOJHBIE PECYPCHI.
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I[Inanupyemblie pe3yjbTaTbl OCBOEHHMS Y4eOHOro mnpeaMera «XHMHS» Ha
YPOBHE OCHOBHOT'0 00111er0 00pa30BaHus

N3yyeHne XuMuUM B OCHOBHOM IIKOJE€ HANpPaBIEHO HA JOCTHKCHHUE
OOYYarOIIIMMHUCS JIMYHOCTHBIX, METAMPEAMETHBIX M MIPEAMETHBIX PE3YIbTATOB OCBOCHUS
y4eOHOr0 peMeTa.

JINYHOCTHBIE Pe3yJIbTATHI

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUSI IPOrPaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHMs
JOCTUTAIOTCSl B XO0/€ OOy4YeHUsI XMMHHM B €IUHCTBE Yy4eOHOM M BOCHUTATEIHHOM
nearebHOCTH  OpraHu3alMi B COOTBETCTBHMM C TPAJULHUOHHBIMA POCCUHCKUMU
COLIMOKYJIbTYPHBIMU U JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU, IPUHSATHIMU B OOIIECTBE
npaBujlaMd M HOpPMaMHM TIOBEACHUS M CHOCOOCTBYIOT MpoOIeccaM CaMOIO3HAHMS,
CaMOPAa3BUTHS U COLIMATIU3AINHI O00yUYaIOIIUXCS.

JInyHOCTHBIE pE3yNIbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTD, B TOM YHUCJIE B YACTHU:

IlaTpuoTn4ecKoro BOCIUTAHUSA

1) IIEHHOCTHOTO  OTHOIIEHUSI K  OTEYECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HAcCJeAWI0, TOHUMAaHMS 3HAYCHUSI XMMHUYECKON HAyKH B
YKU3HU COBPEMEHHOI'0 OOIIEeCTBA, CIOCOOHOCTH BIAJETh JOCTOBEPHOU MHPOpMAITUEH O
MEPEIOBbIX JOCTHKEHUAX U OTKPBITUSIX MHPOBOM UM OTCUECTBEHHOW XHMUHU,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSIX 00 yCTPOUCTBE MHUPA U OOIIECTBA;

I'paknanckoro BoCnuTaHus

2) MPEACTABICHNUS. O COLMAJIbHBIX HOPMAaxX W NpPaBUJIaX MEXIMYHOCTHBIX
OTHOIIEHUN B KOJUIEKTHUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, y4eOHO-MCCIIEeIOBATEIhCKON, TBOPUECKOW W JPYrHMX BHUAAX ACSATEIHHOCTH;
TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM NEATETbHOCTH MPHU BBIMOJIHEHUU YYCOHBIX,
MO3HABATENIbHBIX 3a]1a4, BBITIOJIHEHUH XUMHUYECKUX IKCIIEPUMEHTOB, CO3/JaHUU YIEOHBIX
MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHMMAHHWIO M B3aWMOIIOMOIIM B TPOLIECCE ITOH
y4eOHOM JEeATeIbHOCTH; TOTOBHOCTH OIICHUBATH CBOE IMOBEACHUE M TMOCTYIKH CBOMX
TOBApUILEH C TMO3UIMM HPABCTBEHHBIX M IIPABOBBIX HOPM C YUYETOM OCO3HAHUSA
MOCJIEACTBUAN MMOCTYIIKOB;

IleHHOCTH HAYYHOTO NO3HAHUS

3) MHPOBO33PEHUYECKUX TMPEACTABICHUNM O BEIIECTBE M XUMHYECKOU
peaKIuu, COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABJISIOIINX
OCHOBY I TIOHMMaHUS CYIIHOCTH HAay4YHOW KapTUHBI MUpA; MPEACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHS MPUPOJIbl, B3AUMOCBSI3SAX YEJIOBEKA C MPUPOTHOM
CpeIIoii, O pOJIA XMMHUM B O3HAHUU 3THX 3aKOHOMEPHOCTEM;

4) MO3HABATEIbHBIX MOTHMBOB, HAIIPABJICHHBIX HA MOJIyYEHUE HOBBIX 3HAHUI
10 XUMUH, HEOOXOTUMBIX JJIs1 O0BSICHEHUST HAOTI0TaeMBIX TIPOIECCOB U SIBJICHHUIA;

5) MO3HABATENIbHON, MHPOPMAIIMOHHON U YHUTATEILCKOW KYJIbTYPBI, B TOM
YUCJIE HAaBBIKOB CaMOCTOSTENILHOW palbOThl C Y4E€OHBIMU TEKCTaMH, CIPaBOYHOM
JUTEpPaTypod,  JOCTYNHBIMH  TEXHHUYECKUMH  CPEACTBaMH  HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

6) uHTEepeca K OOy4EeHHIO M TO3HAHUIO, JTI0003HATEILHOCTH, TOTOBHOCTH M
CIIOCOOHOCTH K camM000pa30BaHUIO, MPOESKTHOW M MCCIEI0BATEILCKON AEATETbHOCTH, K

14



OCO3HAaHHOMY BbIOOpY HANPABIECHHOCTU U YPOBHS 00y4Y€HHUs B JalbHEHUIIEM;

®opMHupoBaHHUs KYJIbTYPHI 310POBbS

7) OCO3HAHMUSI LEHHOCTH YHW3HH, OTBETCTBEHHOIO OTHOILUEHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3J0pOBBIM 00pa3 >KW3HH, OCO3HAHMS MOCIEICTBUUA H
HENPUATHSA BPEIHBIX NPUBBIYEK (YMOTPEOICHUS aJKOToJisl, HApKOTHKOB, KYypEHHS),
HEOOXOJMMOCTH COOJIIOICHUS TIPABHII OE30MAaCHOCTH MPH OOpAIICHUH C XUMHUYECKUMU
BEIIECTBAMHU B OBITY U PEAIbHOM KU3HU;

TpynoBoro BocnuTanus

8) UHTEpeca K MPaKTUYECKOMY H3Y4YEHMIO Mpodeccuil U TpyAa pa3inyHOTro
polia, yBaX€HHE K TpyAy U pe3yjbTaTaMm TPYAOBOM JEATENbHOCTH, B TOM YHCJIE Ha
OCHOBE IMPUMEHEHUS NPEIMETHBIX 3HAHUNW IO XHMHMH, OCO3HAaHHOIO BbIOOpa
UHAMBUIYAJIbHON TPAeKTOPUU TMPOAOIKEHUS OOpa30BaHUS C YYETOM JIMYHOCTHBIX
UHTEPECOB M CIOCOOHOCTM K XHMHHU, OOIIECTBEHHBIX HHTEPECOB M IMOTPEOHOCTEH;
yCIEIHON MpOo(ecCHOHATIBHON JESATENIbHOCTH W Pa3BUTHS HEOOXOIUMBIX YMEHUH;
TOTOBHOCTB a/IalITUPOBATHCA B IPO(ECCHOHATIBHOM Cpee;

IKOJOTMYECKOTr0 BOCIIUTAHUS

9) AKOJIOTUYECKU LEIECO00Pa3HOr0 OTHOIICHHS K MPUPOJIE KAK MCTOYHUKY
KU3HM Ha 3emile, OCHOBE €€ CYIECTBOBAHMS, MOHUMAHUA LEHHOCTH 370pPOBOrO H
Oe3zomacHoro o0Opasza JKM3HH, OTBETCTBEHHOIO OTHOUIEHUS K COOCTBEHHOMY
(U3MYECKOMY M MICUXUYECKOMY 3[0POBbIO, OCO3HAHUS LIEHHOCTU COOJIOJEHUSI MpPaBUII
0e30MmacHOro TMOBEACHUA TMpU paboTe C BEIIECTBAMU, a TaKXKe B CHUTYalUsX,
YTPOXKAKOLIUX 310POBBIO U JKU3HU JIFOJCH;

10) CHIOCOOHOCTH MPUMEHATh 3HAHUSA, MOJIydaeMble NPU HU3YYEHUM XHUMUH,
JUI pellleHusl 3a7ad, CBS3aHHBIX C OKpYXKarolled MPUpPOJHON cpenoi, MOBBILLICHUS
YPOBHS KOJIOTUYECKOM KyJbTYpbl, OCO3HAHMSI II100AIBHOTO XapaKTepa 3KOJOTHYECKUX
npo6JieM U MyTeil UX pelIeHust MOCPEICTBOM METO/I0B XUMUHU;

11) HKOJIOTMYECKOTO MBIIUICHUS, YMEHHUS pPYKOBOJICTBOBAaThCS UM B
ITO3HABATEJIbHOM, KOMMYHMKAaTUBHOM U COIIMAJIbHOM ITPAKTHKE.

MertanpeaMeTHblIe pe3y/ibTaThl

B cocraBe MeranpeaMETHBIX  PE3YNbTATOB  BBIACISAIOT  3HAYUMBIEC  JUIS
(bopMHpOBaHUS MHUPOBO33pEHHUsI OOIIEHAYYHbIE MOHATHUS (3aKOH, TEOpHsl, MPUHLIMIIL,
runoresa, (paxkr, cucrema, Mpolecc, SKCIEPUMEHT U JIp.), KOTOPbIE HMCHOJB3YIOTCS B
€CTECTBEHHO-HAYYHBIX YYE€OHBIX MpeaMEeTax M MO3BOJISIIOT HAa OCHOBE 3HAHMMA M3 ITHX
npeaMeToB (OPMHUPOBATH MPEACTABICHUE O IEJIOCTHOW HAy4YHOW KapTUHE MHpa, |
yHUBEpCalIbHbIC  y4eOHbIE  JCUCTBUS  (TMO3HABaTeIbHBIE,  KOMMYHHKATHBHEIE,
peryJiaTUBHBIE),  KOTOpble  oOecreunBarOT  (OPMHUPOBAaHME  TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOMACSITENEHOCTH.

MertanpenMeTHble pe3ynbTaThl OCBOCHUS OO0pa30BaTEIBLHOW MPOTPAMMBI  I10
XAMHUHU OTPAXKAKOT OBJAJCHHE YHUBEPCAIBHBIMU MO3HABATEIBHBIMU JACHCTBUSMU, B TOM
quUCJIe:

ba3oBbIMH JIOTHYeCKUMM 1eHCTBUAMHA

1) YMEHHEM HCIIOIb30BaTh MPUEMBI JJOTHUECKOTO MBIILICHUS TIPU OCBOEHUU
3HAHUW: paCKPBIBATh CMBICI XUMHUYECKHUX TOHATUM (BBIACIATh HUX XapaKTEepPHBIE
MPU3HAKU, YCTAHABIMBATh B3aUMOCBSI3h C IPYTUMU MOHITUSMH ), UCIIOJIH30BAThHIIOHSITHS
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JUIsL OOBSICHEHUSI OTZIEIbHBIX (DAKTOB U SIBJIEHUI; BBIOMPATh OCHOBAHUS U KPUTEPUU IJIs
KJIaCCU(PUKALMU XUMHYECKMX BEIIECTB M XHMUYECKUX PpEaKLMi; yCTaHaBIMBATh
MPUYUHHO-CJIEICTBEHHBIE CBS3M MEXKIYy OOBEKTaMHU H3y4Y€HUS; CTPOUTH JIOTUYECKUE
paccyxJeHuss (MHAYKTHBHbIE, IEAYKTHUBHBIE, [0 aHAJIOIMH); J€JaTh BBIBOJBI H
3aKJIFOYECHMUS;

2) YMEHUEM MPUMEHATh B MPOLECCEe MO3HAHUS MOHATHUS (MPEIMETHBIE U
METaIpeIMETHBIE), CHUMBOJINYECKHE (3HAKOBBIE) MOJENH, HCIOJIb3YyEMbIE B XUMUH,
npeoOpa3oBbIBaTh HIMPOKO MPHUMEHSIEMbIE B XHMHHU MOJENIbHBIC MPEICTABICHUSI —
XMMHUYECKUH 3HAK (CUMBOJ 3JIEMEHTA), XUMHUUYECKas (popMyna U ypaBHEHHE XUMUUECKON
peakuuu — IpU PEeIIeHUH y4eOHO-IT03HABATENbHBIX 33a4; ¢ YUETOM ATHX MOJEJIbHBIX
IPEJCTaBICHUNA BBIABIATH U XapaKTEPU30BaTh CYIIECTBEHHbIE NMPHU3HAKU M3yYaeMbIX
OOBEKTOB — XHMMHYECKHX BEUIECTB M XUMHMUYECKHX pEakUuil; BBIABIATH O0OIIKE
3aKOHOMEPHOCTH, IPUYUHHO-CJIEICTBEHHBIE CBSA3M W NPOTHUBOPEUYMsS] B H3YyYaeMbIX
Ipolieccax U SBJICHUAX; IIpelaraTb KPUTEPUH JUIS BBISBIICHHS 3TUX 3aKOHOMEPHOCTEU
U TMPOTHUBOPEYUH; CAMOCTOSTEIBHO BBIOMpATh CHOCOO penieHus y4eOHOW 3ajauu
(cpaBHMBaTh HECKOJbKO BAapUAHTOB pEIICHHSA, BBIOMpaTh HamOoJiee MOAXOMSIIHNA C
Y4ETOM CaMOCTOSITENIbHO BBIICIICHHBIXKPUTEPHEB);

ba3zoBbIMH HCC/I€I0BATEIbCKMMH 1€ CTBUSIMU

3) YMEHUEM  HCIOJIb30BaTh IOCTABJICHHBIE BOINPOCHl B  KAadecTBE
MHCTPYMEHTA MO3HAHUS, & TAKKE B KAYECTBE OCHOBBI /Il (POPMHPOBAHUS TUIIOTE3BI O
IPOBEPKE NPABUIBHOCTU BBICKA3bIBAEMBIX CYKJICHHIA;

4) npuoOpeTeHNe OMbITa MO IUIAHUPOBAHUIO, OPraHU3allUd U MPOBEACHUIO
YUEHUYECKUX IKCIIEPUMEHTOB: YMEHHUE HAOJI01aTh 32 XOJJ0M MpOIecca,CaMOCTOATEIbHO
IPOrHO3UPOBAaTh €ro pe3yjbTaT, (QOpMyIUpoOBaTh O0OOOIIEHHUS U BBIBOJABI IO
pe3ynbTaraM MPOBEAEHHOTO ONBITA, UCCIEAO0BAHUSA, COCTABIATh OTUET O IMPOJEIAHHOM
pabore;

Pa6oroii ¢ undpopmanuei

5) YMEHUEM BbIOMpATh, aHAIU3UPOBATh U MHTEPIPETUPOBATH UHPOPMALIHIO
pa3NUYHBIX BHJIOB U (OPM MPEICTABICHUS, MOIYYaEMYyI0 W3 pPa3HbIX HCTOYHUKOB
(HayyHO-TIONYyJIApHAas JUTEpaTypa XHMMHUYECKOrO COAEpKaHUsA, CIpPaBOYHbBIE MOCOOUS,
pecypchl MlHTEepHETa); KPUTHUYECKH OIEHWBATh MPOTHBOPECYMBYIO U HEIOCTOBEPHYIO
uH(pOpMaIuIO;

6) YMEHUEM MPUMEHATh Pa3Iu4yHble METOAbl W 3alpoChl MPHU TMOUCKE U
otOope MH(OpMAMKM U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX ISl BBIOJHEHUS
yueOHBIX M IO3HABATENbHBIX 3a/lad ONpPENEIEHHOIO THIA; MPUOOPETEHHE OIbITa B
00J1acTH KCIOJIb30BaHUS UH(POPMALIMOHHO- KOMMYHHKATUBHBIX TEXHOJIOTH, OBJIa/IcHUE
KyJIbTYpOil =~ aKTMBHOIO  MCIOJIb30BaHUSl  PAa3jIMYHBIX  ITOMCKOBBIX  CHUCTEM;
CaMOCTOSITENIbHO BBIOMpaTh ONTUMANBHYIO (OpMy TNpeacTaBiIeHHUs HHPOpMAIUU |
WUTFOCTPUPOBATh PEIIAEMbIE 3a/1a4M HECJIOXKHBIMU CXEMaMH, JHarpamMmmaMu, APYTHMH
dbopmamu rpadvKu ¥ UX KOMOUHAIUSIMU;

7) YMEHUEM MCMOJIb30BaTh W AaHAJIU3UPOBATH B TIpolecce Y4yeOHOU u
UCCJIEIOBATENILCKOW  IEATETbHOCTH MHGOPMAIMI0 O BIUSHUU MPOMBIIIICHHOCTH,
CEJIbCKOTO X035IMICTBA U TPAHCIOPTA HA COCTOSIHUE OKPY’KAIOIIEH MPUPOTHON CpeIbl;

YHuBepcajibHbBIMU KOMMYHHUKATUBHBIMHM J1eICTBUSIMU

8) YyMEHHUEM 3aJiaBaTh BOMPOCHI (B XOJie Auajora W/WIW JTUCKYCCHH) IO
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CYILIECTBY OOCYyXJ1aeMOW TeMbl, (HOPMYIUPOBATh CBOMU MPEAIOKEHUS OTHOCUTEIHHO
BBITIOJIHEHUS MTPEAJIOKEHHOM 3a/1a4u;

9) OpUOOpETEHUE  OMbITa MPE3CHTAMM  PE3YyJbTATOB  BBIOJIHEHUS
XUMUYECKOTO OKCIEpUMEHTa (J1abopaTOpPHOTO OIbITa, JabopaTOpHOW pPabOTHI TIO
WCCJICIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO TIPOEKTA);

10) 3aMHTEPECOBAHHOCTH B COBMECTHOM CO CBEPCTHUKAMU MTO3HABATEIHLHON 1
UCCJIEIOBATENLCKON JEATEIBHOCTH MPHU PEIICHUH BO3HUKAIOMIMX MPOOJIEM Ha OCHOBE
yaéTa OOIMX MHTEPECOB W COTJIACOBAHUS TMO3HIMKN (0O0CYXIeHUs, OOMEH MHCHHSIMH,
«MO3TOBBIE IITYPMbI», KOOPJAUHAIIMS COBMECTHBIX JEUCTBUIA, ONpeeiIeHUE KPUTEPUEB
0 OLIEHKE Ka4eCTBa BHIMIOJHEHHOM padoThI U JIp.);

YHuBepcajibHBIMU PeryJsiTUBHBIMH J1€ICTBUSIMU

11) YMEHUEM  CaMOCTOSITEJIbHO  ONpENENsATh LN JIeSITeIbHOCTH,
IJIAaHUPOBATH, OCYIIECTBIATH, KOHTPOJIUPOBATH U MIPU HEOOXOAMMOCTH KOPPEKTUPOBATh
CBOIO JIEATEILHOCTh, BEIOMpPATh Hanbosee 3¢ (HEeKTUBHBIE CIOCOOBI PEIICHUs YUYeOHBIX U
MO3HABATENBHBIX  3aJlad, CaMOCTOATEIHLHO  COCTAaBJIATh WM  KOPPEKTHUPOBATH
MIPEUIOKEHHBIA AIITOPUTM JEHCTBUM IIPH BBINIOJIHEHNUN 33JaHUNA C YYETOM IOJTYyYECHUS

HOBBIX 3HaHHH 00 HN3y4aCMbIX 00BEeKTaxX — BCHICCTBAX M PCAKINHUAX; OLCHHUBATH
COOTBCTCTBHUC ITOJIYUCHHOI'O pC3yJibTaTa 3asBJICHHOM eI,
12) YMCHHECM HCIIOJIB30BATh M AHAJIM3HUPOBATHL KOHTCKCTBI, IPCAJIaracMbIC B

YCJIOBUM 33/IaHUM.

IIpeaMeTHbBIE pe3yabTaThI

B cocraBe npeamMeTHBIX Pe3ysbTaTOB M0 OCBOCHHIO 00SI3aTEIBLHOTO COJICPIKAHMS,
YCTAaHOBJICHHOTO JIaHHOW TMPUMEPHOM paboueil MporpaMMoM, BBIJEISIIOT: OCBOEHHBIC
OOy4JaroNIMMUCST Hay4YHbIE 3HAHUS, YMEHHUSA U CHOCOOBI JCHCTBUH, crielupudecKue AJis
peaMETHONW 00J1acTu «XHUMUS», BUIBI JCSITEIBHOCTH MO MOJTYYEHUI0O HOBOTO 3HAHWS,
€ro MHTEPIpETaIlNU, MPEOOPa30BaAaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX
CUTYaIIHsIX.

[IpenmeTHBIC pPE3yNBTaTBl TPEICTABICHBI MO TOJaM OOYYCHHS W OTpaXkaroT
c(hOpMUPOBAHHOCTh Y OOYHAIOIINXCS CICAYIOMMNX YMEHUI:

8 KJIACC

1) pacKpbhIBaTh CMBICII OCHOBHBIX XHMHYCCKHX TIIOHSATHH:  aTOM,
MOJIEKyJIa, XMUMHUYECKUW DJIEMEHT, MPOCTOE BEUIECTBO, CIIOKHOE BEIECTBO, CMECh
(omHOpOAHAS W  HEOMHOPOJHAS), BAJEHTHOCTh, OTHOCHTEIbHAs AaTOMHAasA W
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIeCTBa, MOJIb, MOJISIpHAsE Macca, MaccoBas JOJIs
XUMHUYECKOTO JIEMEHTA B COCUHEHUH, MOJISIPHBI 00BEM, OKCHJI, KUCIIOTa, OCHOBAHUE,
COJIb,  DJEKTPOOTPHUIATEIIbHOCTh, CTEMEHb OKHUCJICHUS, XUMHYECKas peakius,
KIaccu(ukays peakiuid: peaklud COCIUHEHMs, PEaKIUHU Pa3JIOKCHUS, pPEaKIuu
3aMEIIeHUsI, PeaKiiui OOMEHa, IK30- M JHIAOTCPMUUYECKUE PEAKIIUU; TEIUIOBOW 3P hEeKT
peakiuu; sIAPO aToMa, JICKTPOHHBIN CIIONH aToMa, aTOMHas OpOuTalb, paguyc aroMma,
XUMUYECKasl CBS3b, MOJSIPHAS W HETMOJSPHAs KOBAJCHTHAsl CBs3b, MOHHAS CBS3b, WOH,
KaTHOH, aHWOH, PacTBOpP, MaccoBas IOJIA BellecTBa (MPOICHTHAS KOHIICHTpAIWs) B

pacTBope;

2) WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHYECKUX MOHATUN (CM.
1. 1) ¥ IPUMEHSATH 3TH TIOHATHSI TP OTIMCAHUH BEIICCTB U UX MPEBPAICHUN;

3) UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY MJI COCTaBJICHUS (HOpPMYT
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BEILECTB U YPABHEHUI XMMHUUYECKUX PEAKIINA;

4) OMpeneNnsaTh  BAJIEHTHOCTh  aTOMOB  JJIEMEHTOB B OWMHAapHBIX
COCIMHCHUSAX; CTEMECHb OKHUCJICHHS DJJIEMEHTOB B  OWHAPHBIX  COCIUHCHHUSX;
MPUHAJICKHOCTh BEIIESCTB K OMPEACIEHHOMY KJIAacCy COSAMHEHUH 1Mo (GopMyiiaMm; BUJ
XUMUYECKON CBsI3M (KOBaJCHTHasT W WOHHAs) B HEOPraHUYECKUX COCAMHCHUSIX;
packpeiBath cMmbIcia llepuomnueckoro 3akona JI. M. MenneneeBa: neMOHCTpUPOBATH
MOHUMAaHUE TIEPHOJUICCKON 3aBUCHUMOCTH CBONCTB XHMHYECKHUX DJEMEHTOB OT HX
noyiokeHus: B llepuogmdeckoil cUCTeME; 3aKOHOB COXpPAaHEHWS MAacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YU€HHUs, 3aKOHa ABOTaipo; OMKUCHIBATH U
XapakTepu3oBaTh TabnuuHyro ¢dopmy Ilepuoanueckoil cHUCTEMBl XHUMHYECKUX
AJIEMEHTOB: pa3iMyaTh IMOHATHSA «IJIaBHas moArpymma (A-rpymmna)» W «1mo0odHas
noarpynmna (b-rpymnma)», Maneie U OOJbLINME MEPUOMBI; COOTHOCHTH OO0OO3HAYCHMS,
KOTOpbIE UMEIOTCS B TabIuIe

«Ilepuoanueckasi cuctema xuMuuyeckux »dieMeHtoB JI. M. MenneneeBa» ¢
YUCJIOBBIMU XapaKTEPUCTHKAMU CTPOCHUS aTOMOB XMMHYCCKHX JJIEMEHTOB (COCTaB M
3aps Aapa, 001Iee YMUCIIO AIEKTPOHOB U PACTIPEICTICHUE UX 10 JICKTPOHHBIM CIIOSIM);

5) KJIaCCU(UITUPOBATh  XHUMHYECKUE OJIEMEHTHI, HEOPraHWYCCKHE
BEI[ECTBA;, XMMUYECKHE pEaKIUH (M0 YHUCIYy U COCTaBy YYaCTBYIOIIUX B PEAKIUHU
BEII[ECTB, M0 TEIIOBOMY A (DEKTy);

6) XapaKTepu30BaTh (OMKUCHIBATH) OOIIME XUMUUECKIE CBOMCTBA BEIIECTB
pPa3TUYHBIX KJIACCOB, MOJATBEpIKAas OMHMCAHUE MPUMEpPaMU MOJIEKYJISIPHBIX yYpaBHCHHM
COOTBETCTBYIOIINX XHMHUYECCKUX PEAKIIHIA;

7) MIPOTHO3WPOBATh CBOWCTBA BEMIECTB B 3aBUCUMOCTH OT HX
KaueCTBEHHOTO COCTaBa; BO3MOXXHOCTH TMPOTCKAHWS XWMHYECKHX IPEBpAIICHUN B
Pa3TUYHBIX YCIIOBUSX;

8) BBIYUCIIATh OTHOCHUTEIBHYIO MOJEKYJSIPHYIO H MOJSPHYIO MacChl
BEII[ECTB; MACCOBYIO JIOJI0 XHUMHYECKOTO JJieMeHTa 1o (QopMylie COCTUHEHUS;
MacCOBYIO JIOJIIO BEIIeCTBA B pacTBOPE; IMPOBOAUTH pacy€Thl MO YPaBHEHUIO
XAMUYECKOU PEAKIINH;

9) MPUMEHSATH OCHOBHBIE OTIEPAIIUU MBICIUTEIBLHOMN NEITEIbHOCTH — aHaJu3
U CHHTE3, CpaBHEHHE, OOO0OIINCHWEe, CHUCTEMATH3allhio, KIaCcCU(PHUKAIHIO, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBA3EH — NJIi M3Y4YEHUS CBOMCTB BEIIECTB M XMMHYECKUX

peakiuii; eCTeCTBEHHO-HAayyHble METOJbl [O3HAaHHWA — HaOII0JeHUE, H3MEpEHHE,
MOJICJTUPOBAHHUE, SKCIIEPUMEHT (PeabHbIA U MBICJICHHBIN);
10) clenoBaTh  IPaBWJIAM  [OJIb30BAHMUS ~ XMUMHYECKOW  MOCYAOM H

71a00paTOpHBIM 00OpYIOBAaHUEM, a TaKKe MpaBWIaM OOpaIIeHHs C BEIIECTBAMHU B
COOTBETCTBUH C MHCTPYKIUSMHU TIO BBITOJHEHHUIO JIAOOPATOPHBIX XUMHYECKHX OIMBITOB
M0 TIOJIYYEHHUIO M COOMpPAHHWIO Tra3000pa3HbIX BEIIECTB (BOAOpOAa W KHUCIOPOIA),
IIPUTOTOBJICHUIO PAacTBOPOB C OINpPENEIIEHHOM MacCOBOM JI0JIEM pPacTBOPEHHOIO
BEIIECTBA; IJIAHUPOBATh U MPOBOJUTH XUMHYECKHEIKCIIEPUMEHTHI 110 PACIIO3HABAHUIO
pacTBOPOB IIENOYEH M KHUCIOT C TMOMOIIBIO HHAMWKATOPOB (J1akmyc, ¢eHondTanenH,
METHJIOPAHX U Ap.).

9 KJIACC

1) pacKpbIBaTh CMBICI OCHOBHBIX XMUMHUYECKHX MOHSATHI: KOBaJeHTHas

IMOJIsIpHAadA CBA3b, KOBAJICHTHAA HCIIOJIAPHAA CBA3b, MOHHAA CBA3b, MCTAJNIMYCCKAA CBA3b,
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KaTHOH, AaHWOH, OJJEKTPOJUT M HEdJEKTPOJIUT, IJICKTPOIUTHYECKass AUCCOLMALINS,
peakiy HOHHOTO 0OMEHA, OKUCIUTEIh U BOCCTAHOBUTENb, UCIIOJIb30BATh XUMUUECKYIO
CUMBOJIUKY JUJIsl COCTaBIICHUS (OPMYJ BEIIECTB, MOHHBIX YpaBHEHUW M ypaBHEHUU
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI;

2) ONPEAENATh BAJIGHTHOCTh U CTENEHb OKHCIIEHHS] aTOMOB XMMHUYECKHX
AJIEMEHTOB B COEIMHEHUAX PAa3JM4YHOrO COCTaBa; IPUHAJUICKHOCTh BEIIECTB K
OMPEICICHHOMY KJIACCY COEIMHEHUI; BUJIbI XUMUYECKOW CBSI3U (KOBAJECHTHOM, HIOHHOM,
METaJUIMYECKOW) B HEOPraHWYECKHUX COEIMHEHHUAX; 3aps]l MOHA; XapaKTep Cpelbl B
BOJHBIX PACTBOPAX KUCJIOT U IIEJIOYEH;

3) OOBSACHATH  OOIME 3aKOHOMEPHOCTH B  M3MEHEHMH CBOMCTB
XUMHUYECKUX DJIEMEHTOB M MX COCAMHEHUH B MpeJenax MaJlbIX MEePUOJ0B M TJIaBHBIX
MOJATPYIII C yYETOM CTPOEHUS UX aTOMOB;

4) KJ1acCU(UIIMPOBATh XUMUYECKHE peakuu (10 M3MEHEHUIO CTeneHen
OKUCJIEHMSI aTOMOB XHMMYECKHUX JJIEMEHTOB); ONPEIEIATh HM3YYCHHBIC THIIBI
XUMHAYECKUX PEAKIINN;

5) COCTABJISITh MOJIEKYJISIDHBIE YPAaBHEHUSI PEAKLM, XapaKTepU3yOLIue
XUMHUYECKHE CBOWMCTBA MPOCTBHIX BEIIECTB, OOPA30BAaHHBIX 3JEMEHTAMU- HEMETAJUIAMU
IVA-VIIA noarpynn (yriaepon, KpeMHui, a3oT, (pocdop, cepa, Xjop), dJIeMEHTAMU-
metamuiamu [A—IIA noarpynn (Hatpuil, Kanuii, MarHui, KaJbLWi, aTFOMUHH), a TAKXKe
xKenesa;

6) XapakTepu30BaTh (U3MUYECKUE M XMMUYECKHE CBOMCTBA aMMHaKa, W
YIJIEKUCIIOro Tra3a, B TOM 4HKCiIe, Uid OOOCHOBAaHMSI CIIOCOOOB HX COOMpaHus U
pacro3HaBaHMsl P MOIYYEHUH B Ja00OpaTOPUU;

7) XapaKTepu30BaTh (OMUCHIBAThH) OOIINE XUMUUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOATBEPK/Asl 3TO ONUCAHUE TPUMEPAMUMOJIEKYIISIPHBIX M1 HOHHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUYECKAX PEAKLIUN;

8) COCTABJISITh YPAaBHEHHMSI: AJIEKTPOJUTHYECKON AMCCOLMALMM KHUCIOT,
HIeJI0Yel M COJIeH; MOJHBbIE M COKpAIeHHbIE YPAaBHEHMSI pPEaklUUid HOHHOIO OOMEHa;
peakuuii, TOATBEPKAAOMINX CYHIECTBOBAHUE I'€HETUYECKON CBSI3M MEXIY BEIIECTBAMMU
pa3IUYHBIX KJIACCOB;

9) ClIeoBaTh NpaBWJaM  IIOJb30BAHUS  XUMHUYECKOM MOCYAOM W
7abopaToOpHbIM 000OpYJOBAaHUEM, a TAKKE MpaBHJIaM OOpallEHHUS C BEUIECTBAMHU B
COOTBETCTBUM C MHCTPYKUHUSMH IO BBITOJIHEHHUIO JTAOOPATOPHBIX XMMUYECKUX OMBITOB
M0 TMOJYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEUIECTB (aMMHaKa M YIJIEKHCIIOrO Ias3a)
(py HaTUYMK BO3MOXKHOCTHU WJIM TIPOBOJAUTH BUPTYaAJIbHBIEC 1A00paTOpHBIEC PAOOTHI);

10) IPOBOJAUTH PEAKIMH, MOATBEPKIAAIOIIME KAyeCTBEHHBIM COCTaB
pa3MyYHBIX BEIIECTB: PACIO3HABATH OMNBITHBIM IyTEM: XJOpPUA-, MOIUA-, Cyib(art-,
kapOoHaT-, CUIMKaT-, (hochaT-aHUOHBI, THIAPOKCHUI-HOHBI, KATHOH aMMOHHS ¥ KaTHOHBI
METAJJIOB (MarHusi, Kaublus, amomunus, xeneza (II) u (III), memnm (II), numnka),
NPUCYTCTBYIOIIME B BOAHBIX PAacTBOpPaX HEOPraHWYECKUX BEIIECTB; MOIATBEPIKIAIOIINE
am(poTepHbIE CBOWCTBA OKCUIOB U THAPOKCHUJIOB ATIOMHHMS, M LMHKA (IPU HAIUYUU
BO3MOXKHOCTH WJIM TMPOBOJUTH BUPTYyaJIbHbIE JA0OpAaTOPHbIE pabOThl); MPOBOAMUTH
XUMHUYECKHUE HKCIIEPUMEHTHI: ONBIThl, WUIIOCTPUPYIOIIUE MPU3HAKKM MPOTEKAHUS
peakuuii MOHHOro OOMEHa; OMNpeleNIEHUE XapakTepa Cpelbl B pacTBOpax KUCIOT U
1IeJI0Yel ¢ MOMOUIBI0 MHAMKATOPOB; PEHIEHUE 3IKCIEPUMEHTANIBHBIX 3a/1ad M0 TeMe

19



«DNEeKTPOIUTHYECKAsT TUccolanusy. M3ydenre cBOMCTB COJIIHOM KHCIIOTBI, U3yUYEHUE
XUMUYECKUX CBOMCTB pa30aBiICHHOW CEpHOM KHUCIOTHI; TMOJy4YeHUE, CcOoOupaHue,
pacno3HaBaHWE aMMHUaKa, YTIAEKHUCIOTO Ta3a M M3YYCHHE WX CBOMCTB; HCCIICIOBAHHE
aM(OTEPHBIX CBOMCTB THIPOKCUIOB ATFOMUHUS U ITUHKA; PEIICHUE YKCIIEPUMEHTAITBHBIX
3amay 1Mo TeMe «BakHeWmue HeMeTalIbl W WX COCIWHCHHUS», PEIICHHE
AKCIIEPUMEHTATIBLHBIX 33/1ad 10 TeMe «BakHehIne MEeTaubl U UX COCAUHEHUs» (TpH
HAJIMYUHA BO3MOXKHOCTH WJIHM MPOBOANTH BUPTYaIbHBIC TAOOpAaTOPHBIE PAOOTHI);

11) HAONIOAaTh W ONHUCHIBATH XMMHYECKHUE DKCIEPUMEHTHI (BO3MOKHO
UCIIOJIb30BAaHUE BUJCOMATEPUATIOB): OMNbITHI, WUIIOCTpUpYIOUME (GU3HYECKUE W
XUMHUYECKUX CBOMCTBA TaJIOTEHOB M HUX COCAMHEHUH (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHUATIOB);  O3HAKOMJIEHHE ¢  00pa3lamMu  XJIOpPUAOB  (TaJoreHUIOB);
O3HAKOMJICHHUE C MOJIENSMU KPUCTAJUIMYECKUX PEHICTOK HEOPraHUYEeCKUX BEUIECTB:
METAJIJIOB U HeMeTa/luioB (rpaduta M anmasa), CJIOXKHBIX BEIIECTB (XJIOpHaa HATPHS);
OTBITHI, WJUTIOCTPUPYIOUIUE 3aBUCUMOCTh CKOPOCTH XHUMHYECKOM peakiuu OT
BO3JICHCTBHS Pa3IUYHBIX (PAKTOPOB; HCCICIOBAHHUE AIICKTPOIPOBOIHOCTH PACTBOPOB
BEIIECTB; OIBITHI, HILUTFOCTPUPYIOIIHE MPOIIECC TUCCOIMAIIMN KUCIIOT, IMEJ0Yei 1 COoJeH
(BO3MOXXHO HCITOJIH30BAHNE BHICOMATEPHAIIOB); 03HAKOMIICHHE ¢ 00pa3aMu METALIOB
W CIUIAaBOB; HM3y4YEHHE PE3yJbTaTOB KOPPO3WH METAJJIOB, B3aUMOJCHCTBHUS OKCHIA
KaJIBIIAS C BOJIOH, TIpoIlecca TOPEHMsI JKelle3a B KUCIOPoie (BO3MOXHO HCIOIb30BAHHE
BUJICOMATEPHAIIOB); OMBITHI,  WUTFOCTPUPYIONIUE  TPUMEPHl  OKHCIHTEIHHO-
BOCCTAHOBUTENIBHBIX  PEAKIMA: TOpPEHHE, pEaKIuu Pas3IOKCHHS, COCAUHEHUS;
O3HAKOMJICHUE C 00pa3IlaMu Cephbl U €€ COCIMHEHUSIMHU; O3HAKOMJICHUE ¢ (PU3UYECKUMU
cCBOiCTBaMH a3oTa, Qochopa U HX COCIUHEHUH (BO3MOXKHO HCIOIH30BAHUE
BUJICOMATEPHUAIIOB), ¢ oOpasimamMu yA0OpeHUl; B3aMMOJIEHCTBUE KOHIICHTPUPOBAHHOM
a30THOM KHCIIOTHI C MEJIbI0; M3yY€HHE MOJeNiel KPUCTALIUYECKUX PEIIETOK aamasa,
rpaduta, MoJeKyibl (yjUiepeHa, MOJEKYJ OPraHMYECKHUX BEIIECTB; O3HAKOMIICHHE C
MPOIIECCOM  afcoOpOIMM  PACTBOPEHHBIX  BEIIECTB aKTUBUPOBAHHBIM  yIJeM U

YCTPOMCTBOM  MPOTHUBOTa3a;  O3HAKOMJICHHME €  TPOAYKIMEH  CHJIMKATHOU
MPOMBIILJICHHOCTH; MPOIIECCHl OKPALTMBAHUS TIJIAMEHH KaTHOHAMH METaJIJIOB,;
12) WCIIOJB30BaTh TMOJYYCHHBIE XHUMHUYECKUE 3HAHUA B Pa3IMUHbBIX

CUTyallWsIX: TPWMCHCHHsI BEIICCTB W MaTepHANOB B OBITY, CEIIBCKOM XO3SICTBE, Ha
MIPOU3BOJICTBE, B MPOIECCE PEIICHUS MPAKTUYCCKUX 3a7ad B TIOBCETHEBHOW >KW3HH,
NPEAYNPSKIACHAS SIBICHUN, HAHOCAIIUX BpPEI 3I0POBBIO0 HYEIIOBEKA M OKPYKAIOIICH
cpelne; MPUMEHEHHS TPOAYKTOB MEPepadOTKU MPUPOIHBIX UCTOYHHKOB YTIIEBOJAOPOIOB
(yroJib, IpUpOHBIA Ta3, HeBTh) B OBITY U MPOMBINIJICHHOCTH; 3HAYEHUS KUPOB, OCIKOB,
yTJIEBOIOB TUTST opraHuszma YeJIOBEKa.
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TEMATHYECKOE IINTAHUPOBAHUE

8 8§ KIIACC
KoJsunyecTBo 4acoB DJIeKTPOHHbIE
Buanl nesreJaLHOCTH
Ne HaunmeHnoBaHue pa3ieiioB K 0 (uudpossbie) 0GYHAIOIIIXCS ¢ VIETOM padoeii
n/n H TeM NPOrpamMMbl Bcero OHT%OJ"’H“e paKTﬁﬂquK"e oOpa3oBaTe/ibHbIE y DOIDAMMEL )l;ocmn;)}mﬂ
PaooThI PaooThI pecypebl porp
Pa3nen 1.1lepBoHayanbHble XUMHYECKHE IOHATHS
BricTpauBarth pa3BépHyTbIE
MUCbMEHHBIC U YCTHBIE OTBETHI C
Xumusi — BakHas 00J1acTh LEJIBI0 PA3BUTHS TTO3HABATEIBHBIX
€CTECTBO3HAHUS U Buommorexa HOK MOTHUBOB, HallpaBJICHHBIX Ha
1.1 . 5 0 2 https://m.edsoo.ru/7f4183 ’ .
MPaKTUYECKON 7c MOJTy4EHUE HOBBIX 3HAHHM 1O
JIeATEIbHOCTH YeJIOBEKa — XUMHH, HEOOXOIUMbIE AJIs
00BsACHEHHS HAOJI01aeMbIX
MIPOLECCOB U SIBJICHUI.
Jlnuasor, HalpaBJIEHHBIN HA
OpPMHPOBAaHUE TOHUMAHUS
BemiectBa u xuMuueckue Bubmrotexa OK I(_II)CI-II)HOCI:”)[I/I Hay4HOI'O MMO3HAHUS
1.2 15 1 0 https://m.edsoo.ru/7f4183 ’
peakiuu 7c Pa3BUTHUSI MUPOBO33PEHUYECKUX
— MIPEACTABICHUI O BEILIECTBE U
XMMHYECKON PEaKIUU.
Wroro no pazneny 20

Pa3nes 2.BakHeiilmme npeacTaBUTe 1M HEOPraHUYECKUX BelleCTB

becena, popmupyromas

21 Bo3ayx. Kucnopo. 6 0 0 Egggﬁggﬁgﬁﬁf 1183 AKOJIOTUYECKH 1IeTIeco00pa3zHoe
[TonsiTre 06 oxcuaax 7 OTHOLLIEHUE K MPUPOJIE KAK
_ VMCTOYHMKY KM3HU Ha 3eMJIe.
bu6nmoreka [JOK Pemenne xumMuueckux 3amaqd
B I N
2.2 OAIOPOILLIOHATHE O 8 0 1 https://m.edsoo.ru/7f4183 CBSA3aHHBIX C OKPY>KaloIen

KHUCJIOTax U COJIAX

7c

MIPUPOAHO U CpeIon,
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HAIpaBJICHHBIX HA MTOBBIIICHNE
YPOBHSI 9KOJIOTUYECKOH KYJIbTYPHI,
OCO3HaHUsI INT00ATBHOTO XapaKkTepa
HKOJIOTUYECKUX MPOOJIEM U IyTei
UX PEIICHHUS MOCPEJACTBOM METOI0B
XUMHU.

2.3

OCHOBHBIE KJIACCHI
HEOPraHMYECKUX
COETUHEHUN

11

bubmuoreka [JOK
https://m.edsoo.ru/7f4183
7c

IIpoBeneHne XMMUYECKOTO
JKCIIEPUMEHTA C LIEJIBIO PAa3BUTHS
MHPOBO33PEHYECKUX
IIPEJICTAaBICHUN O BEILIECTBAX U
XUMHUYECKUX PEAKLUAX,
COOTBETCBYIOIUX COBPEMEHHYIO
YPOBHIO Pa3BUTHS HAYKU U
COCTaBJISIOLINE OCHOBY IS
ITIOHUMAaHUs CYIIIHOCTH Hay4HOU
KapTHUHBI MUpPa U NIPEACTaBICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSX
pa3BUTHUS IPUPOJBI.

2.4

Bopa. Pacteopsl. [lonstue
00 OCHOBAHUSAX

bu6mmoreka [JOK
https://m.edsoo.ru/7f4183
7c

Jlnaor, HalpaBJICHHbIN Ha
(hopMHUpPOBaHKE IKOJIOTHUECKOTO
MBIIUIECHHUS, Pa3BUTHE YMEHUS
HCIIOJIB30BAaTh €0 B
[I0O3HABATEIILHOU,
KOMMYHHKAaTUBHOM U COLIMAIBHON
IIPAKTHKE.

Hroro no pasgeny

30

Pasnen 3.1lepuoanyeckuii 3aKoH u

cBsI3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIE

CaKI MU

Ilepuoguueckas cucrema xumniyeckux 3j1eMeHToB /. . MenaeseeBa. CTpoeHne aToMOB. XMMHYECKas

3.1

[lepuoauueckuii 3aK0H U
Ilepuoanueckas cucrema
XUMHUYECKHX AJIEMEHTOB /.

bu6mmorexa [IOK
https://m.edsoo.ru/7f4183
7c

becena, nanpaBienHas Ha
(dbopMUpOBaHHE [IEHHOCTHOTO
OTHOIIICHHS K OT€YECTBEHHOMY
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N. Menneneea. CtpoeHue
aToMa

KYJIbTYPHOMY, HCTOPUYECKOMY U
HAy4YHOMY HACJIEIUI0, TOHUMAaHHIO
3HAYCHUS] XUMHYECKOW HAyKU B
YKU3HU COBPEMEHHOTO O0IIECTBA.

XUMHYECKASA CBI3b.

Pemenne xumMmmyeckux 3ajad,
HaMpaBJICHHBIX HA Pa3BUTHE
uHTEpeca K 00y4eHUIo U

o e — bu6mmoreka [JOK MMO3HAHMIO, POPMUPOBAHUE
3.2 8 https://m.eds00.ru/7f4183 | OCO3HaHHOTO OTHOIICHHUS K
BOCCTaHOBHUTEIIbHBIE
ic npodeccuoHanbHOMY BBIOOPY U
peaxkuu
MIPOJIOJKEHUIO 00Pa30BaHMUS C
Y4eTOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTEHN K XMMUH.
bu6mmoreka [IOK
Wroro no pazneny 15 https://m.edsoo.ru/7f4183
/c
bu6mmoreka [JOK
PesepBHOE Bpems 3 https://m.edso0.ru/7f4183
/c
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9 KVIACC

Ne KosmmuecTBo yacos
DJIeKTPOHHbIE Bunnl gesireJJLHOCTH
HaunmenoBanmue
1| 23716108 1 TeM K n (uu¢posbie) o0y4arommxcst ¢ y4eTom
/ fl OrDAMMEL Bcero Oﬁl-lTpO.]IbeIe pﬁaKanecmle oOpa3oBaTe/ibHbIE padoueii mporpamMmbl
1| porp PaboTel PaboThI pecypcsl BOCIIMTAHUS
Pa3nes 1.BemecTBo U XuMH4YecKHe peakiun
BricTpauBats
pa3BEPHYTHIE
MMCbMEHHBIC U YCTHBIC
OTBETHI C LIETIbIO
pa3BUTHUSA
IToBTOpEHME M
s bubmuoreka [JOK II0O3HABATEJIbHBIX
1. yri1yOieHue 3HaHu i
5 1 0 https://m.edsoo.ru/7f4la | MOTHBOB, HalIPABJIEHHBIX
1 OCHOBHBIX Pa3JIeJIOB
636 Ha TI0JTy4EeHHE HOBBIX
Kypca 8 Kkiacca o
3HAHUH IO XUMUH,
HEOOXO MBI IS
0OBSICHEHUS
HaOII0TaEMBIX TIPOIIECCOB
Y SIBJICHUH.
Jlnuasor, HarpaBIeHHBIN
Ha GOpMUPOBAHUE
TMOHWMAaHHUSI [ICHHOCTH
1 OcHOBHEBIE Bubmuoreka HOK Hay4YHOI'0 O3HaHUA,
2' 3aKOHOMEPHOCTH 4 0 0 https://m.edsoo.ru/7f4la | pa3BuTUA

XUMHUYCCKHUX pCaKL[I/Iﬁ

636

MHPOBO33PEHUECKUX
MPEJICTaBICHUMN O
BEIIIECTBE U XUMHUYCCKOM
pEeaKInM.
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PerieHre XuMHYECKUX
3aja4, HaIpaBJICHHBIX HA
pa3BUTHE UHTEpECa K
00yYeHHUIO U TTO3HAHMUIO,

DIEeKTpOJIMTHIECKAS
P bu6nmoreka [IOK dbopmHpoBaHUE
1. TUCCOLIMAIHA.
8 https://m.edsoo.ru/7f41a O0CO3HAHHOI'O OTHOIIEHHS
3 XVMHYECKUE PEAKIINU B
636 K npoeccnoHanTbHOMY
pacTBopax
BbIOOPY U MPOJIOJIKEHUIO
0o0pa3oBaHUs C yUeTOM
JTUYHOCTHBIX HHTEPECOB U
CHOCOOHOCTEN K XUMUH.
Wroro no pazneny 17

Pa3zgen 2.HeMeTaJlJIBI M X COeAUHEHUSA

becena, popmupyromias
9KOJIOTUIECKU
nenecoodpasHoe
OTHOUIEHUE K IPUPOJIE
KaK UCTOYHMKY JKU3HU Ha
3emie, 0CO3HaHHUE

OO6111ast XapakTEpUCTHKA
2. m P P bubmuorexa LLOK LIEHHOCTH COOJIIOICHUS
XHMHYECKHUX DJIEMEHTOB 4 https://m.edsoo.ru/7f41a
1 paBuJ 6€30MaCHOTO
VIIA-rpynnsl. ['anorenst 636
MOBEJICHUS TIPH
oOpareHuu ¢
BEIIECTBMH, a TaK K€ B
CUTYAITUSAX, YTPOIKAIOIITUX
3JI0POBBIO U KU3HU
JTIONEH.
OO0mas XxapakTepUCTHUKA Pemrenne XuMuYecKmux
2 P P bubmuorexa [JOK
. XUMHUYECKHX DJIEMEHTOB _ 3a/1a4, HalpaBJIEHHBIX Ha
N 6 https://m.edsoo.ru/7f41a
2 VIA-rpynmel. Cepa u e€ pa3BUTHE CITOCOOHOCTH

COCOAMHCHU A

636

MPUMCHATH 3HAHUS,
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HoJTy4aeMble TIpU
U3YyUCHUH XMMUH.
OO6cyxaeHue
rII00aLHOTO XapaKkTepa
IKOJIOTUYECKUX MPOOIIEM.

OO61mas xapakTepucTHKa

Pemenne xumMuaeckux
3aa4, HallpaBJICHHBIX Ha
pa3BUTHEC CIIOCOOHOCTH

bubnunorek K NIPUMEHSTh 3HAHUS
2. XUMHUYECKHUX HJIEMEHTOB bmaorexa LIO p ’
7 https://m.edsoo.ru/7f4la | moxy4aeMble IIpU
3 VA-rpynmsl. A30T,
636 M3YYECHUU XUMUHU.
dbocdop 1 UX CoeTUHCHHS
Ob6cyxneHne
100aIbHOTO XapakTepa
9KOJIOTHYECKHUX MpobIIeM.
Huanor, popMupyromui
OCO3HaHUE LIEHHOCTU
OOmras xapakTepucTHKa YKU3HU, OTBETCTBEHHOTO
2 XUMHYECKHUX HJIEMEHTOB bubnmnorexka HOK OTHOILIEHHUS K CBOEMY
4' IVA-rpynnsl. Yrnepoa u 8 https://m.edsoo.ru/7f4la | 3X0pOBBIO, YCTAHOBKH Ha
KPEMHUI U UX 636 3/I0POBBIM 00pa3 )KU3HU,
COEIMHEHUS OCO3HAaHHE NOCIEACTBUM
Y HEeTPUSATUE BPEIHBIX
MPUBBIUEK.
Wroro no paszneny 25

Pa3zgen 3.MeTaJJIBI M X COCAUHECHUSA

[EEY

OO01ue cBONCTBA
METAJIIOB

bu6nuoreka LIOK
https://m.edsoo.ru/7f41a
636

I'pynmneiBas pabora,
MOBBIILIAIOIAs] HHTEPEC K
IIPAKTUYECKOMY
W3Y4YEeHHIO podeccuii u
TpyZAa pa3Iu4HOIo poAa,
YBa)KE€HHE K TPYAY U
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pe3ylbTaTaM TPyI0BOi
JeSATETbHOCTH, B TOM
YyCclie HA OCHOBE
IPUMCHCHUS
pEeIMETHBIX 3HAHUI 110
XUMUH.

Baxueiimme MeTaminsl U
UX COEMUHEHUSI

16

bubmuorexa [JOK
https://m.edsoo.ru/7f41a
636

['pynnsiBas pabora,
NOBBILIAIOIIAS UHTEPEC K
IPAKTHYECKOMY
u3y4deHuto npodeccuii u
TpyZAa pa3aIu4HOro poAa,
yYBa)XCHHE K TPYAy U
pe3yiabTaTaM TpYyAOBOU
JESATEIIBHOCTH, B TOM
YHCJIE HA OCHOBE
IIPUMEHEHUS
IIPEAMETHBIX 3HAHUM 110
XUMUH.

Hroro no paszueny

20

Pasznen 4. Xumusi u okpyxaomasi cpeaa

[EEY

BemectBa u MaTcpHraJibl B
JKHM3HH 4YCJIOBCKA

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a
636

becena, popmupyromias
9KOJIOTHYECKH
1enecoo0pasHoe
OTHOILIEHUE K IIPUPOJIE
KaK UCTOYHUKY KM3HU Ha
3emire, 0CO3HaHNE
LIEHHOCTH COOJIIOACHUS
npaBui 6€30MacHOTO
MOBEJICHUS TIPH
oOpareHuu ¢
BEILIECTBMH, a TaK XKC B
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CUTYaIUsX, YTPOKAIOLINX
3/I0POBBIO U KU3HU
monei. O0cyxaeHne
BOITPOCOB, CBSI3aHHBIX C
OKpY>Karolle mpupoIHOM
CpENOM, 1JIs MOBBILLICHUS
YPOBHSI IKOJIOTUYECKOM
KYJIbTYpbl, OCO3HAHUS
rI100aNbHOTO XapaKkTepa
9KOJIOTMYECKUX MpobIIemM
U IyTel UX pelieHusl.

Htoro no pazneny 3
bubnuorexa [JOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a
636
OBUIEE KOJIMYECTBO 68
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