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IHHOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma 1mo XumMuu s oOyyaromuxcsi 8-9 KjaccoB COCTaBlieHA Ha OCHOBE
TpeOGoBanuii Kk pe3ynbTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTeIbHOM MPOrpaMmbl OCHOBHOTO
oOmero  oOpa3oBaHus,  MpeACTaBICHHbIX B  DeaepasbHOM  TOCyAapCTBEHHOM
00pa30BaTeNIbHOM CTaHAAPTE OCHOBHOTO OOIIETr0 0Opa3oBaHMs, C YUYETOM pacipeeaEHHbIX
Mo KjaccaM TMpOBEpsSeMbIX TpeOOBaHMA K  pe3yibTaTaM  OCBOCHHUS  OCHOBHOM
o0pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUsI U 3JIEMEHTOB COACPIKAHMS,
MIPE/ICTABIICHHBIX B YHUBEPCATHPHOM KOAWU(PHUKATOPE IO XUMHH, a TaKXKE Ha OCHOBE
[IpumepHOI TIporpamMMbl BOCITUTAHUS OOYYAIOIIMXCS MPH MOJYYEHWH OCHOBHOTO OOIIETro
oOpazoBanust u ¢ yuéroM KoHuenuuu mnpenogaBaHusi ydyeOHOTO mpenMera «XuMus» B
oOpa3oBarenbHbIX oOpraHuzanusx Poccuiickoit ®enepanuu, pearu3yrolMX OCHOBHBIC
oOmeoOpazoBarenbHbie mporpamMmbl (yTB. Pemennem Komnerun Munnpocsemenus Poccun,
npotokous oT 03.12.2019 N I1K-4BH).

OBIIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA «XUMMUSA»

Bknag yueOGHoro mpenmera «XuMHs» B JOCTIDKEHHE II€JIed OCHOBHOTO OOIIETO
oOpa3oBaHusI 00YCJIOBJIEH BO MHOTOM 3HAY€HUEM XMUMHUYECKOM HAyKH B MO3HAHUM 3aKOHOB
MPUPOJbl, B Pa3BUTHUU NPOU3BOJUTEIBHBIX CHJI OOINECTBA W CO3JaHUM HOBOW 0asbl
MAaTEPUATBEHOUN KYJIbTYPHI.

XUMHS KakK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK PAacCIpOCTpPaHWIIA CBOE BIUSHHUE HA BCE
0o0JJaCTH  YEJIOBEUECKOr0  CYILIECTBOBAHMS, 3aJaja HOBOE BHUJACHHE MHUpa, CTala
HEOTHEMJIEMbIM KOMIIOHEHTOM MHUPOBOM KYJIBTYPbl, HEOOXOIUMBIM YCJIOBUEM >KH3HU
oOIiecTBa: 3HaHWE XUMUHU CIIY>)KHUT OCHOBOH 711 (DOPMUPOBAHMS MHUPOBO33PEHUS UETIOBEKA,
€ro MPEeJICTABIICHUH O MaTEPUAIIBHOM €AMHCTBE MHUPA; BAKHYIO POJIb UTPAOT (POPMUPYEMBIC
XUMUEH TIPENICTABIICHUS O B3aMMOIPEBPAIICHUSX DHEPrud M 00 HBOJIIOIUU BEIIECTB B
MIPUPOJIC; COBPEMEHHAsI XUMHUsI HaIllpaBjeHa Ha pelIeHUE II00ATBbHBIX MPOOJIEM YCTOMUUBOTO
Pa3BUTHUSI YEJIIOBEYECTBA — CBIPbEBOM, DSHEPIETUYECKOM, IMHILIEBOM M 3KOJOTMYECKOU
6e30macHOCTH, TPOOJIEM 3PABOOXPAHCHHSI.

B ycrnoBusix Bo3pacTaromiero 3Ha4eHUS XWMHUM B JKU3HU OOIIECTBA CYIIECTBEHHO
MOBBICHJIACh POJIb XMMUYECKOr0 00pa3oBaHus. B miiaHe coluanu3aiiy OHO SIBJSETCS OJHUM
13 YCIOBUM (POPMUPOBAHUS UHTEIIJIEKTA JIMUHOCTU U TAPMOHUYHOTO €€ Pa3BUTHUS.

CoBpeMEHHOMY UEJIOBEKY XHWMHUYECKHE 3HAHUS HEOOXOIUMBI ISl MNpUOOpETEHUS
OOIIEKYJIBTYPHOT'O YPOBHSI, TTO3BOJISIIOIIETO YBEPEHHO TPYIUTHCS B COLIMYME U OTBETCTBEHHO
y4acTBOBaTh B MHOI0OOOpa3HOW JKM3HU OOIIECTBa, JJIsI OCO3HAHMSI BAXKHOCTH PA3yMHOIO
OTHOUIIEHHMS K CBOEMY 370POBBIO U 3JI0POBBIO IPYTUX, K OKPYKAIOIIECH TPUPOAHON cpee, s
rPaMOTHOTO TOBEJICHUS IMPU HCHOJB30BAHUM PA3JIUYHBIX MATEPHATIOB U XUMHUYECKHX
BEIIECTB B IOBCEHEBHOM KU3HU.

XuMudeckoe 00pa3oBaHUE B OCHOBHOM INKOJE SBISETCS 0a30BBIM IO OTHOIICHHIO K
cUCTeMe OOIIero XMMHUYECKOro oopasoBanus. 1103ToMy Ha COOTBETCTBYIOLIEM €MY YPOBHE
OHO pealn3yeT NpHUCyIIHe OO0IIeMy XHUMHYECKOMY OOpa30BaHHMIO KIIOUEBbIE IIEHHOCTH,
KOTOpBIE OTPAKAIT TOCYJapCTBEHHBIC, OOIIECTBEHHBIE W WHAWBHUAYyaJIbHBIE TMOTPEOHOCTH.
OTUM ompenensieTcss CYIIHOCTh OOIed cTpaTerud OOy4YeHUsl, BOCIHUTAHMUS W Pa3BUTUSA
oOy4Jaronuxcs cpefcTBaMU yueOHOTO peIMeTa « XUMUSD.

N3yuenue npeamerta: 1) cnocoOCTBYET peaiv3aliid BO3MOXHOCTEH Il CaMOpa3BUTHUA U
(bopMHUpPOBaHUS KYJIbTYpPbl TUYHOCTH, €€ 001Iel 1 PYyHKIIMOHAIBHONW IPAMOTHOCTH; 2) BHOCUT
BKJIaJl B (POpPMUPOBAHKME MBILIUICHUS U TBOPYECKUX CIOCOOHOCTEH MOJPOCTKOB, HABBIKOB MX



CaMOCTOSATENIbHON Y4eOHOW JEsTeNIbHOCTH, S3KCHEPUMEHTAIbHBIX W HUCCIEeI0BATEIbCKUX
yMEHUH, HEOOXOIUMBIX KaK B TIIOBCEJHEBHOM KHU3HHM, Tak U B MpodecCHOHATbHOU
NEeSATENBHOCTH; 3) 3HAKOMHUT CO CIEeUU(PUKON HAydHOTO MBINUICHUS, 3aKIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIS1a HA €IMHCTBO IPUPOIbI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM

3TaroM B (POPMHPOBAHUH €CTECTBEHHO-HAYUYHON IPaMOTHOCTH MOAPOCTKOB; 4) CIIOCOOCTBYET
(hOpMHUPOBAHUIO TICHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K MPUPOJE, K
YeJI0BEKY, BHOCUT CBOW BKJIAJ] B 3KOJOTHYECKOE 00pa30BaHUE IIKOIHHUKOB.

Ha3BanHbie HampaBieHUs B 00yYE€HWH XUMHUU OOCCTICUMBAIOTCS CTICIU(PUKON COACpIKAHUS
MpeaMeTa, KOTOPBIH SBISETCS NeAarornyeck afanTUPOBAHHBIM OTpaKeHUEM 0a30BOM HAYKH
XUMUHU HA ONPEJETIEHHOM dTare €€ pa3BUTHUS.

Kypc xuMuM OCHOBHOM IIKOJBI OPUEHTUPOBAH HA OCBOEHHE OOYYAIOIIMMHCS OCHOB
HEOPTraHWYECKONM XUMHUU U HEKOTOPHIX TMOHSTHM M CBEJCHUN 00 OTHCNbHBIX OOBEKTaX
OpraHUYECKON XUMUHU.

CtpykTypa coaepkanusi npeamera copMUpOBaHA Ha OCHOBE CHCTEMHOTO TMOJX0/ia K €ro
n3yueHnto. ColepKaHHE CKIIAbIBA€TCSI U3 CUCTEMBI MOHATHII O XMMUYECKOM JJIEMEHTE U
BEILIECTBE U CHUCTEMbl MOHATHH O XUMHUYECKOW peakiuu. O0e 3TH CHUCTEMBl CTPYKTYPHO
OpPraHW30BaHbl MO0 TMPUHIUIY [OCIEAOBATEIbHOIO PAa3BUTHsS 3HAHUW HAa OCHOBE
TEOPETUYECKUX TMPEACTABICHUM PA3HOrO0 YPOBHS: ATOMHO-MOJICKYJISIPHOTO YYE€HHUSI Kak
OCHOBBI BCETO €CTECTBO3HaHHWs, YpoBHs llepmommueckoro 3akona /. 1. MeHnneneeBa kak
OCHOBHOT'O 3aKOHA XUMUH, YUYEHHUS O CTPOEHUMU aTOMa U XUMHUYECKON CBSA3H, MPEICTABICHUN
00 DJIEKTPOJMTHYECKOW JAMCCOLMALIMM BELIECTB B pacTBopax. TeopeTuyeckue 3HaHUS
paccMaTpUBAIOTCSI HA OCHOBE OHMIIMPUYECKU TOJYYEHHBIX U OCMBICICHHBIX (PAKTOB,
pPa3BUBAIOTCS TOCIEAO0BATEIbHO OT OJHOTO YPOBHS K JAPYromy, BBINOJHAS (PYHKIIUU
OOBSCHEHHUS] W TPOTHO3UPOBAHUS CBOWCTB, CTPOCHHUS U BO3MOXKHOCTEH MPAKTUYECKOTO
MIPUMEHEHUS U MTOTYUYEHHUS U3y4aeMbIX BEIIECTB.

Takas opranuzanusi cojiep’kKaHus Kypca CIOCOOCTBYET NPEICTABICHUIO XUMUYECKON
COCTAaBJISIFOIIEM HAayYHOW KapTUHBI MHpA B JIOTUKE €€ CHUCTEMHOM NpUpoAbl. TeM caMbIM
o0ecreuynBaeTcsi BO3MOKHOCTh (POPMUPOBAHUS y 00YUAIONIUXCS [IEHHOCTHOTO OTHOIIIEHUS K
Hay4YHOMY 3HAaHHUIO M METOJaM IO3HaHUS B HayKe. BakxHO Takke 3aMETUTh, YTO OCBOCHHE
COJIEp’KaHUSI Kypca IMPOUCXOJUT C TMPUBICUCHUEM 3HAHUW W3 paHEE U3YUYEHHBIX KYPCOB:
«Oxkpyxaromuii Mup», «buosiorus. 5—7 knacce» u «dusnka. 7 Kiacey.

HEJIU U3YUYEHUSA YYEBHOI'O ITPEAMETA «XUMMS»

K HampaBneHuio MepBOCTENEHHOM 3HAYMMOCTH TMIPU peaju3alud 00pa3oBaTeNbHbIX
byHkumii npeamera «XUMHUS» TPATULIUMOHHO OTHOCAT (OPMHPOBAHME 3HAHUM OCHOB
XUMUYECKOM HAayKHM Kak o0O0JIaCTU COBPEMEHHOTO0 €CTECTBO3HAHMS, MPAKTHYECKOU
NESATENbHOCTH YEJIOBEKAa W KaK OJHOr0 W3 KOMIIOHEHTOB MHMPOBOM KyJbTyphbl. 3ajada
npeaMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbI XUMHUUECKHX 3HAHUM — BaKHEUIINX (haKToOB,
MOHSTHUM,  3aKOHOB M  TEOPETHMYECKHUX  MOJIOKEHHUH,  JOCTYMHBIX  00OOIIEHHI
MHPOBO33PEHYECKOTO XapaKTepa, s3blka HAyKW, 3HAHUM O HAYYHBIX METOJAX H3Y4YECHUs
BEIIECTB U XUMUUECKHX PEaKIii, a Takke B GPOPMUPOBAHUHU U PA3BUTHH YMEHUI U CIIOCOOOB
JESITeIbHOCTH, CBSI3aHHBIX C IUIAHWPOBAHUEM, HAOIIOJIEHUEM U MPOBEACHHEM XHMHUYECKOTO
AKCIIEPUMEHTa, COONIOCHUEM IMpaBWil 0e30macHOro oOpallleHHs ¢ BELIeCTBaMH B
[OBCEAHEBHOM JKU3HU.



Hapsany ¢ atum nenu m3ydeHus mpeaMera B IpOorpaMMe YTOYHEHBI U CKOPPEKTUPOBAHBI €
y4€TOM HOBBIX NPUOPUTETOB B CHUCTEME OCHOBHOTO oOmiero obpazoBanus. CerogHsi B
oOpa3zoBaHMM 0CO00 3HAYMMOW MPHU3HAETCS HANPABICHHOCTh OOy4YEHUS Ha pa3BUTUE U
caMOpa3BUTHE JIMYHOCTH, (opMUpOBaHME €€ WHTEUIeKTa U oOmed KynbTyphl. OOyueHue
YMEHUIO YYUTHCA U MPOAODKATh CBOE 00pPa30BAHHE CAMOCTOSTEIBLHO CTAHOBHUTCS OJHOM W3
BOXHEHIINX (PYHKIMHA y4eOHBIX MPEIMETOB.

B cBsI3u ¢ 3TUM IpHU M3Y4YEHUM MPEIMETa B OCHOBHOM IIKOJE JOMUHUPYIOIIEEC 3HAYEHUE
MpPUOOPETH TaKue LeH, KaK:

— (dopMHpoBaHHE HHTEIUICKTYaJbHO Pa3BUTON JIMYHOCTH, FOTOBOM K CamM0o00pa30BaHUIO,
COTPYIHHYECTBY, CAMOCTOSITEIbHOMY MNPHUHSITHIO PELIEHUM, CIIOCOOHOM alanTUpOBaThCA K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KHU3HU;

— HamnpaBJICHHOCTh OOyY€HHs Ha CUCTEMAaTHMYECKOE NPUOOILEHUE  yyalluxcs K
CaMOCTOATEJIbHOM  TO3HABAaTEIbHOM  JEATEIBHOCTH, HAYYHBIM METOJAaM  IIO3HAHUS,
(GopMHUPYIOIIUM MOTHUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUH;

— o0ecrieueHue yCIIOBUHM, CHOCOOCTBYIOIIUMX MPUOOPETEHHIO OOYy4YalOIIMMUCS —OIbITa
pa3HOOOpa3HON 1€ATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHHUS, KIIOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIMI ), UMEIOIINX YHUBEPCAIIbHOE 3HAUEHUE JJIs1 PA3JINYHBIX BUJIOB JAESITEIbHOCTH;
— (opMHUpPOBAHHE YMEHHUI OOBSCHATh M OLICHUBATh SIBICHHUS OKPYXKAIOIIETO0 MHpa Ha
OCHOBAHHWH 3HAHUH U OMbITA, OJYUYECHHBIX IPU U3YYEHUU XUMHH;

— (opMupoBaHHe y 0Oy4arOUIMXCsl TYMAHUCTUYECKUX OTHOLIEHUM, NOHUMAaHUSI LEHHOCTH
XUMUYECKUX 3HAHUU ISl BBIPAOOTKU HKOJIOTMYECKHU 1EIeCO00pa3HOro MoBeeHUs B OBITY U
TPYAOBOM JEATEIBLHOCTH B LIEISAX COXPAHEHUS CBOETO 3J0POBbA U OKPYKAIOILIECH MPUPOTHON
Cpelibl;

— pa3BUTHE MOTHBAIMU K O0yUYEHUIO, CHOCOOHOCTEM K CAMOKOHTPOJIIO U CaMOBOCIIUTAaHUIO
Ha OCHOBE YCBOEHHMsI OOIIEUENIOBEUYECKUX LIEHHOCTEH, TOTOBHOCTU K OCO3HAHHOMY BBIOOPY
po( IS ¥ HAMIPABIEHHOCTH JTaJIbHEHIIIETO O0yUEHHUSI.

MECTO YYEBHOTI'O ITPEJIMETA «XUMHUS» B YYHEBHOM IIJIAHE
B cucteme o0riero oopazoanusi «Xumush mpusHaHa 00s13aTeIbHBIM YICOHBIM MPEIMETOM,
KOTOPBIH BXOJIUT B COCTaB IpeaMeTHON 00macTu « EcTecTBeHHO-HAayYHBIC TTPEAMETHD».
VY4eOHbIM M1aHOM Ha €€ u3ydeHue oTBe/iIeHO 136 yueOHbIX YaCOB — MO 2 4. B HEJIEHIO B 8 U
9 kmaccax COOTBETCTBEHHO.

COAEPXAHHUE YYEBHOI'O ITPEIMETA

8 KIIACC
IlepBoHayajibHbIe XUMHYECKHE MOHATHS

[IpenmeT xumun. Poas XxuMuM B )KU3HU desioBeka. Tena u BemecTBa. Dusnyeckne CBOMCTBA
BellleCTB. ArperatHoe coctosiHue BemlecTB. [IoHsITHE 0 MeTOaxX MO3HAHUS B XUMHH. XUMUS
B cucTeMe Hayk. YucTthle BeniectBa U cMecu. CriocoObl pa3aesieHusl CMECEH.

ATOMBI U MOJIEKYJIbI. XUMUYECKHUE 31eMEHThl. CUMBOJIbI XUMHUYECKUX AJIEeMEHTOB. [IpocThie
Y CJI0’KHBIE€ BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYCHHUE.

Xumuaeckasi popmyia. BaaeHTHOCTh aTOMOB XMMHUYECKUX AJIEMEHTOB. 3aKOH MTOCTOSTHCTBA
coctaBa BemecTB. OTHOcUTENbHAs aToMHasi Macca. OTHOCUTENbHAs MOJIEKYJIIpHAs macca.
MaccoBas 1011 XUMHUYECKOT'0 AJIEMEHTa B COEITMHEHUU.

dusznyueckre MW XUMHUYECKHE SBJICHHS. XUMHUYECKas peakuus W e€ MpU3HAKU. 3aKOH
COXpaHEHUsI Macchl BellecTB. XuMHUYeckue ypaBHeHus. Kiaccupukanus XUMHUYECKHX
peakiuii (CoeMHEHUs, Pa3JIOKEHUsI, 3aMEILIeHHs, OOMEHA).



XUMHUYECKHUI IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCY0i, ¢ MpaBujiaMu padOThHI B
nabopaTopud W TmpuéMaMu oOpalieHusi ¢ J1abopaTOpHBIM OOOpYAOBAHHEM; H3YUYCHHE H
onuvcaHue (PU3NYECKUX CBOMCTB O0Opa3llOB HEOPraHMYECKUX BEIIECTB; HAOIIOJCHHE
¢usndeckux (MJIaBJICHUE BOCKA, TasHUE JIbJla, pAacTHpaHUE caxapa B CTyNKe, KUIICHHE U
KOHJIEHCAllUsl BOJAbI) U XUMHUYECKUX (FOPEHUE CBEYM, MPOKAIMBAHUE MEIHOM MPOBOJIOKH,
B3aUMOJICHICTBUE MeEJIa C KHUCJIOTOM) SIBICHUM, HAOMIOJIEHWE W ONMCAaHUE NPHU3HAKOB
MPOTEKAHUSI XUMUYECKUX PEAKIUH (pa3iokKeHue caxapa, B3auMOJICHCTBUE CEPHON KHCIIOTHI €
xjopuaoM Oapusi, pasnoxenue ruapokcuna menu(ll) mpum HarpeBaHuu, B3aUMOJEHCTBHE
xese3a ¢ pactBopoM conu meau(Il)); nzyuenue cnocoOoB pazaeneHus cmeced (C mOMOIIbIO
MariuTa, (UIbTpOBaHWE, BHIIAPUBAHME, IUCTIIUIAIMSA, Xpomarorpadus), MpOBeaCHUE
OYUCTKM IOBapEeHHON COJM; HAOJIIOJICHUE U ONMCAHHE PE3yJIbTaTOB IPOBEJACHHS OIIbITA,
WUTIOCTPUPYIOLIEr0  3aKOH  COXPAaHEHUs  MacChl;  CO3JaHUE  MOJEIEH  MOJIEKYII
(I1apoCTep>KHEBBIX ).

Baxuenimne npeacTraBuTe] 4 HCOPraHUYECKUX BelIeCTB

Bo3nyx — cMmech razos. CocraB Bo3ayxa. Kuciiopog — 3J€MEHT M IPOCTOE BELIECTBO.
Haxoxnenue kuciopoga B HOpupoae, (pu3smueckue U XUMHUYECKHE CBOMCTBa (peakiuu
roperus). Oxcunel. [lpumenenune kucinopoaa. CnocoObl MOMy4eHHsS] KHUCIOpOAa B
nabopatopud W TpOMBIIUIEHHOCTU. KpyroBopoT kuciopoga B mnpupojge. O30H —
AJUTOTpOITHAA MOAU(DUKALIMS KACIOPOAA.

TeroBoil 3(p(dEKT XMMHUYECKOW peakUuu, TEPMOXUMUYECKHE YpaBHEHUS, 3K30- U
DHIAOTEPMUYECKHE DPEaKUMHU. TOIUIMBO: yrojp W METaH. 3arps3HEHUE BO3/1yXa, YCUIIEHUE
MapHUKOBOTO 3¢ (ekTa, pa3pylieHuE 030HOBOTO CIIOS.

Bomopon — »amemeHT u mpoctoe BemiecTtBo. HaxoxaeHuwe Bomopona B IPUPOJE,
¢bu3nueckre 1 XMuMHUYECKUE CBOMCTBA, IPUMEHEHHUE, CTIOCOOBI MostydeHus. Kuciaotel u conu.

KonuyectBo BemiectBa. Mosb. MonsipHas macca. 3akoH ABoraapo. MosspHbiii 00bEM
ra3oB. Pacyé€Tsl 10 XUMHYECKUM YPaBHEHHSIM.

@dusnueckne cBoucTBa BOAbl. Boma kak pactBoputens. PactBopsl. HacellieHHble #
HEHACBIILIEHHbIE pacTBOphl. PacTBOpuMOCTh BemecTB B Boje.MaccoBas 10Js BEIIECTBA B
pactBope. XuMHuueckue cBorcTBa Bojibl. OcHOBaHuUs. Poib pacTBOpPOB B MPUPOZIE U B )KU3HU
yesioBeka. KpyroBopor BoAbl B pupojie. 3arpsA3HEHUE NPUPOAHBIX BoA. OXpaHa M OYMCTKA
MPUPOIHBIX BOJ.

Knaccudpukanust Heopranuueckux coenuHeHud. Oxcuabl. Kiaccudukanuss OKCHIOB:
cojieoOpasyromue  (OCHOBHBIE, KHCIOTHBIE, amM(pOTEepHbIE) U  HECoJeoOpasyrollue.
HomeHnknatypa okcuaoB (MeXAyHapolHas W TpuBUaibHasA). PU3MUECKUE U XHUMUYECKHE
cBoMCTBa OKCUIOB. [loirydeHrne OKCUI0B.

OcHoBanus. Krnaccudukanus ocHOBaHUM: WIENOYM UM HEPACTBOPUMBIE OCHOBAHUSIL.
Homenknarypa

OCHOBaHUW (MEXIyHapoJHasi W TpUBHaIbHasA). DU3NUECKME U XHMHUYECKHE CBOICTBa
ocHoBaHuM. [lomydyeHne OCHOBaHUM.

Kucnorer. Knaccudukamuss xuciaor. Homenknatypa Kuciaor (MeXIyHapogHas W
TpuBHanpHas). Ousnyeckne 1 XUMHUYECKHE CBOWCTBA KUCIOT. P aktuBHOCTH MeTaiioB H.
H. bekerosa. [lonyuyenue Kucuor.



Conu. Homenkiatypa cosed (MexayHapoHas U TpuBHalibHasl). DU3NYECKUE U XUMUYECKHE
cBorictBa conel. [lomyueHue coineid. I'eHeTHUECKAs CBSA3b MEXKY KIAaCCaMH HEOPTaHUYECKHUX
COEIMHEHUM.

XHWMUYECKHN SKCIEPUMEHT: KA4eCTBEHHOE OMNPENEIICHHE COAEPKaHUs KHUCIOpOoJa B
BO3MIyX€; TMOJy4YeHUE, COOMpaHWe, paclno3HABaHWE W M3YYCHHE CBOMCTB KHCIOPOA;
HaOJI0/ICHUE B3aUMOJICMCTBUSL BEIIECTB C KHUCJIOPOJOM M YCJIOBUSI BO3HUKHOBEHHS U
MpEKpallleHusi TopeHus (TMoxkapa); O3HAKOMJIEHHE C oOpasllaMyh OKCHJOB M OMUCAHHUE HX
CBOWCTB; TIOJlydeHHE, COOMpaHue, paclio3HABaHUE U M3yUYCHUE CBOICTB BOJIOPOJa (TOpEHNe);
B3aUMOJICHCTBUE  Bojopoga ¢  okcugoM  Menu(ll)  (BO3MOXKHO — HCHOJB30BaHUE
BHJICOMATEPHAIIOB); HAOIIOACHUE OOPa3IlOB BEIIECTB KOJWYECTBOM | MOJIb; MCCIIEIOBAaHUC
O0COOEHHOCTEW pacTBOPEHMSI BEIIECTB C PA3IMUYHON PACTBOPUMOCTHIO; MPUTOTOBIICHHUE
PAaCTBOPOB C OMNPEACITEHHOM MAaCCOBOM JOJIEM PACTBOPEHHOI'O BEIIECTBA; B3aWMMOJICHCTBUE
BOJIbI C METaJUIaMU (HATPUEM W KaJlbIIeM) (BO3MOKHO HCIIOJIb30BAaHHE BUIEOMATEPUAIIOB);
ONPENEICHUE PACTBOPOB KHUCIOT MU ILICJIOYEH C MOMOLIBK) HHIMKATOPOB; HUCCIEIOBAHUE
00pa3iioB HEOPTaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB; HAONIOJACHUE U3MEHEHUSI OKPACKH
MHJUKATOPOB B pacTBOpax KHUCIOT U IENouel; N3y4eHne B3auMoaecTBust okcuaa meau(11)
C PacTBOPOM CEPHOU KHMCIOTBI, KUCJIOT C METAJUIAMU, PEAKLIUN HEUTpaIu3aluuu; MOIydYeHUe
HEPACTBOPUMBIX OCHOBAaHMM, BBITECHCHHE OJHOrO0 MeETajuia APYTMM H3 pacTBOpa COJIH;
pEILICHUE SKCIEPUMEHTAIBHBIX 3ala4 MO0 TeMe «BaxHelmme Kiacchbl HEOPraHUYECKUX
COCIMHEHUI.

Iepuoauyeckuit 3axkoH u Ilepuognyeckas cucrema xumudeckux 3iementos JI. HU.
MenaeJieena. Crpoenune aTOMOB. Xumuueckas CBAI3b. OxucauTeNBHO-
BOCCTAHOBHUTEJIbHbIE PEaKIUU

[lepBbie MOMBITKY KJIACCU(DUKAIIMN XUMHUECKUX deMeHTOB. [loHsATHE O Tpymnmax CXOIHBIX
AJEMEHTOB (IIEJIOYHBIE U IWIEJIOYHO3EMENbHBIE METAJUIbl, TaJOrE€Hbl, WHEPTHBIC Ta3bl).
DneMeHThI, KOTOpbIe 00pa3ytoT aM(PpOTEpHBIE OKCHIBI U THIPOKCHUJIBI.

Ilepnonnueckuii 3akoH. Ilepuomnueckas cucremMa XuMHYeCcKux odiementoB J[. U.
MenneneeBa. KopoTtkonepuoanas v jyHHONEpuoaHas (popmel [leprnonnyueckoit cuCTeMbI
xumudeckux ssiemeHtoB [[. WM. Menpneneesa. Ilepuonsl u rpynmbl. PU3HYECKUNA CMBICI
MOPSAIKOBOrO HOMEPA, HOMEPOB NEPUOJA U TPYMIIBI AIEMEHTA.

Ctpoenue atomoB. CoctaB aTOMHBIX siaep. M3oTomnbl. DnekTpoHbl. CTPOEHUE 3JIEKTPOHHBIX
00os0uek atoMoB TepBbIX 20 xumuyeckux aynemMeHToB llepumommnueckoit cuctemsr JI. .
MengeneeBa. XapakTEpUCTHKA XHWMHUYECKOTO JJEMEHTAa IO €ro IMOJIOKEHHUI0 B
[Tepnomnueckon cucreme . 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHUS paiiyca aTOMOB XMMHUYECKUX AJIEMEHTOB, METAJUIMYECKUX U
HEMETAJNIMYECKUX CBOMCTB IO TpynmaMm u nepuoaam. 3HadeHue llepmoamyeckoro 3akoHa u
[Teprnoanyeckoi CUCTEMBI XUMHYECKUX JJIEMEHTOB ISl Pa3BUTUS HAayKH W npaktuku. . U.
MenpaeneeB — y4EHBINA U IPaKIaHUH.

XumMuueckas CBSI3b. KoBanenTHas (mosisipHast u HETOJIsIpHAs ) CBSI3b.
DIEKTPOOTPUIATETLHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHAs CBSI3b.

Crenenb okucieHusi. OKUCIUTEILHO-BOCCTAHOBUTENbHBIE peakiiuu. [Iporiecchl OKUCIeHUs
Y BOCCTaHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

XVMMHUUYECKUI HKCIIEPUMEHT: H3yuyeHHe oOoOpaslloB BEUIECTB METAJUIOB U HEMETAJUIOB;
B3aMMOJEHCTBUE TMAPOKCUIA IMHKA C pACTBOPAMH KHUCIIOT U LIEJIOYEH; MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX — MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuid (TopeHwue,
PEaKIMK PA3NIOKEHUS], COSTUHEHUS ).

MexnpeaMeTHbIE CBA3H



Peanm3zanust MeXIpeIMETHBIX CBSI3€M MPU M3YYEHHH XMMHHM B 8 KIIACCE OCYLIECTBIISAECTCS
yepe3 MCIOJb30BaHUE KaK OOIIMX EeCTECTBEHHO-HAYYHBIX TMOHSATUH, Tak W TOHSTHM,
SABJISIFOIIMXCSI CACTEMHBIMU [IJIS1 OTAEJIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO61re ecTeCTBEeHHO-HAYYHbIE MMOHSATUSA: HAyYHbIN (aKT, TUIIOTe3a, TEOPHs, 3aKOH, aHaJU3,
CUHTE3, KiacCHUUKAIMs, MEePUOIUYHOCTh, HAOIOJCHHE, IKCIIEPUMEHT, MOJCIMPOBAHUE,
W3MEpPEHUE, MO/JIEIIb, SIBJICHUE.

®dusuka: marepus, aroM, O3JEKTPOH, NPOTOH, HEWTPOH, HWOH, HYKJIWJI, H30TOIIbI,
PaIMOaKTUBHOCTb, MOJICKYJIa, JJIEKTPUUYECKUIN 3apsij, BEIIECTBO, TENO, 00BbEM, arperaTHOE
COCTOSIHHE BEIECTBA, ra3, (PM3WICCKHNE BETUINHBI, SAUHUIIBI H3MEPEHUS, KOCMOC, TIJIAHETHI,
3BE361, CoTHILE.
buonorus: porocunres, npixanue, onocdepa.

['eorpadusi: armocdepa, rugpocdepa, MUHEpPaAIIbl, TOPHBIE TTOPOJIbI, TTOJIE3HBIE UCKOMIAEMBIE,
TOIUIUBO, BOJHBIE PECYPCHI.

9 KJIACC BemecTBO U XMMHYECKASA peaKMsi

Ilepuomnueckunt 3akoH. Ilepuonnueckas cucremMa xXumMudeckux dsemeHtoB J[. U
MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHUU CBOMCTB XHUMHUYECKHX
AJIEMEHTOB MEPBBIX TPEX IEPUOJOB, KallKsl, KaJIbLUUs U UX COCIUHECHHUN B COOTBETCTBUHU C
MOJIOKEHHUEM 3JIEMEHTOB B lleproanueckon cucTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHnne BemiecTa: BUIbl XHUMHYECKOW CBS3U. THUIBI KPUCTAUIMYECKUX PEMIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTALIMYECKOW PEIIETKH M BUIA XUMHUUYECKOU
CBSI3H.

Knaccudpukanuss W HOMEHKJIATypa HEOPraHWYECKUX BEIIECTB (MEXAyHapoaHas U
TpUBHAJIbHAsI). XHWMHYECKUE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K Pa3IMYHBIM KJaccam
HEOPraHNUYECKUX COCIUHEHUM, TEHETUUECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanus XuMUYECKUX pEaKIUi MO Pa3IMYHBIM MpU3HAKaM (10 YHUCITYy U COCTaBY
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY A(h(eKTy, M0 HU3MEHEHHUIO CTETeHEH
OKHUCJICHUS] XUMHYECKUX DJIEMEHTOB, M0 0OPAaTUMOCTH, 10 YYaCTHUIO KaTalau3aropa). IK30- U
SHJIOTEPMHUYECKUE PEAKLIUH, TEPMOXUMUUYECKUE YPABHEHMUS.

[TonsitTue o0 ckopocTH XUMUUYecKoW peakiuu. [loHsTHE 00 OOpaTUMBIX U HEOOPATHUMBIX
XUMHUYECKUX peakuusax. [IoHATHE O TOMOreHHBIX M IeTepOreHHbIX peakuusx. [lonsrue o
XMMHUYECKOM paBHOBeCHH. DAKTOPHI, BIUSIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU H
MOJIOKEHNE XUMUYECKOT0 PaBHOBECHS.

OKUCIUTETbHO-BOCCTAHOBUTEIIPHBIE  PEAKIMM, JJIEKTPOHHBIM OajaHC OKHUCIUTEIBHO-
BOCCTAHOBUTEIBbHOU peakiuu. COCTaBICHUE YPABHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii ¢ UCMOJIb30BaHUEM METO/1a AJIEKTPOHHOTO OajaHca.

Teopus 37AEKTPOJIUTUYECKON ITUCCOLMUALIMU. DIECKTPOJIUTHI U HE- 3JEKTPOJHUThI. KaTHOHBI,
AHMOHBL. MeEeXaHM3M JUCCOLMALMM BEIIECTB C Pa3IMYHbIMU BHUJIAMU XHUMHUYECKOM CBS3U.
Crenenp nuccoruaruu. CUIbHBIC U CTTA0bIE AIEKTPOIUTHI.

Peakiuu nonHOTO OOMEHa. YCIOBHSI MPOTEKAHHS PEaKIUid MOHHOTO OOMEHA, TMOJIHBIE U
COKpalIEHHbIC MOHHBIE YpaBHEHUs peakiuii. CBOWCTBA KUCIIOT, OCHOBAaHUM U COJIEH B CBETE
MPEACTABICHU 00 3JIEKTPOJIMTUUECKON auccoruanui. KadecTBeHHBbIE peakiii Ha WOHBI.
[TonsiTre 0 rUapPONU3E COJIEH.

XUMHUYECKUM OJKCIEPUMEHT: O3HAKOMJIEHHE C MOJEISIMU KPUCTALIMYECKUX PEMIETOK
HEOPraHWYEeCKUX BEIIECTB — METAUIOB U HEMETauloB (rpadura W amMasa), CIOKHBIX
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BELIECTB (XJIOpUAa HATpHsl); UCCIIEIOBaHNUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakluu OT
BO3JICUCTBUSI pA3IMYHBIX (DAKTOPOB; HCCIEAOBAHUE DJIEKTPONPOBOAHOCTH PACTBOPOB
BEIIECTB, MpOIEcca IUCCOIUAIMU KHUCJIOT, IIeJouyeld U cojell (BO3MOXKHO HCIOIb30BaHUE
BUJICOMATEPUATIOB); TPOBEICHHUE OMNBITOB, WJUTIOCTPUPYIOLIUX TMPU3HAKA MPOTEKAHUS
peaknuii MOHHOTO oOMeHa (0Opa3oBaHHME OcCajKa, BBIICIICHHWE raza, oOpa3oBaHWE BOIbI);
OTIBITOB,

WUTIOCTPUPYIOMINX TPUMEPHl  OKHCIUTEIIbHO-BOCCTAHOBUTEIBHBIX peakuuil (ropeHue,
peaKIuu pa3NoKeHus, COeAMHEHN); PacllO3HABaHNE HEOPTaHUYECKUX BEIIECTB C TTOMOIIBIO
KaueCTBEHHBIX PEaKlUii Ha HOHBI, pEIICHNE YKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTa/uibl 4 X coeJUHEHUS

OOmiasi xapakTepucTHUKa rajoreHoB. (OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTEpHBIE
cTeneHn okucieHusa. CTtpoeHue u (pU3MUECKUe CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTE€HOB.
XVMMHUYECKHE CBOMCTBA Ha MpUMeEpe XJiopa (B3auMOCHCTBHE C METajllaMH, HEMETaJUlaMH,
miesnioyamu).  Xsopoojnopoa. CossHas KUCIOTa, XUMUYECKHE CBOWMCTBA, IOJyuY€HUE,
npuUMeHeHue. JleficTBue Xjopa M XJIOPOBOAOPOJA HAa OpraHU3M uejoBeKa. Baxuelme
XJIOPUJIBI U X HAXOXJICHHUE B MPUPO/IE.

O6mass xapaktepuctuka sneMeHToB VIA-rpynmbel. OCOGEHHOCTH CTPOEHUS AaTOMOB,
XapaKTepHbIE CTETICHU OKUCIICHHUS.

CtpoeHue 1 pu3NYECcKHre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U CEPBl. AJIIOTPOIHBIE
Mou(dUKAIMKM KUCTIOpOJa U cepbl. XUMHUUYECKUE CBOMCTBaA cepbl. CepoBOOPO, CTPOEHUE,
busznueckne W XUMHUYECKHE CBOWCTBa. OKCHUIBI Cepbl KaK MPEACTaBUTEIN KHCIOTHBIX
okcuaoB. CepHas KHCIIOTa, PU3MUECKHE U XUMHUYECKHE CBOMCTBA (00LIME KaK MpeICTaBUTENs
Kjlacca KHCIOT | crhenududeckne). XHUMHUYECKHUE pEakiuu, JeKallie B OCHOBE
MIPOMBIIIUIEHHOTO Ccroco0a Tmoiy4yeHus cepHod kuciotbl. [lpumenenue. Conu cepHOU
KHUCJIOTBI, KaYECTBEHHAsI peakius Ha cyinb(ar-uoH. HaxoxneHue cepel U €€ COeMHEHUN B
npuposie. XUMHUECKOE 3arpsi3HEHNE OKPYKAIOIIEeH Cpeibl COEAMHEHUSIMHU Cepbl (KHCIOTHBIE
JOXU, 3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPAILICHUS.

OO6mrass xapaktepuctuka siemMeHTOB VA-rpynmbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHHUS.

A30T, pacmpocTpaHeHHe B Ipupoje, (pU3MuecKue U XUMUdeckue cBoiicTBa. KpyroBopor
a3oTa B mpupoae. AMMHAK, ero (u3MUeckrue M XHUMHUYECKHE CBOWCTBA, MOJyUYCHHUE H
npuMmenenrne. Conu aMMOHHUS, WX (PU3NYECKHE W XHMHUYECKHE CBOWCTBA, NpPHUMEHEHHE.
KauecTBeHHas peakiusi Ha HOHBI aMMOHUSA. A30THasl KUCIIOTa, €€ MoJlydeHne, (Gu3nueckue u
XUMHUYECKHE CBOMCTBa (00IIME Kak MpeICTaBUTENs Kiacca KUCIOT W cruenuduueckue).
Hcnonb30BaHWe HUTPATOB M COJEH aMMOHHSA B KauyeCTBE MHUHEPAIbHBIX YAOOpEHUH.
XUMHUYECKOE 3arpsi3HEHHE OKPYXKAIOUIEH Cpeabl COSAMHEHUSIMH a30Ta (KHCIOTHBIC TOXKIH,
3arpsi3HEHUE BO3/1yXa, MOYBBI U BOJOEMOB).

docdop, amnorpornHsie Momaudukanuu dochopa, GU3MIECKUE W XUMUUYECKHE CBOMCTBA.
Oxcun pochopa’™) u dhochopras kucnora, pu3ndecKre U XUMUIECKUE CBOMCTBA, MOTyUEHUE.
Hcnonp3oBanne hochaTtoB B KaueCTBE MUHEPATBLHBIX YI0OPCHHIA.

OOmiasi xapakTepucTHKa 31eMEeHTOB “A-rpynmbl. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapaKTepHbIE CTETICHU OKUCIICHHUS.

VYrnepoa, amnoTponHble MoIUM(UKAIMK, pacHpocTpaHEHUE B MpHUpoie, (U3UYECKue U
XUMUYeckue cBoiicTBa. AncopOuus. Kpyrosopor yriepoaa B nmpupoge. Okcuabl yriepoja,
uX (U3MYECKHE U XMMHUYECKHE CBOWCTBA, JCHCTBHME HA >KHUBbIE OPraHU3MbI, MOJYYEHUE U
OpUMEHEHUE. DKOJIOTMYECKHE MpOoOJEMbl, CBA3aHHBIE C OKCHUIOM yriepona(’); rumnoresa
1J100aJIbHOTO MOTETICHUS KJIMMAaTa; MapHUKOBBIN 3(pdekT. YronbHas KUCIoTa U €€ CoJiu, X



(¢u3nyecKrue 1 XMMUYECKHE CBOMCTBA, IOJyYeHUE U NpuMeHeHne. KauecTBeHHas peakius Ha
KapOoHaT-uoHblL. Mcnonbp3oBaHue KapOOHATOB B OBITY, MEIMIMHE, NPOMBILIUIEHHOCTH H
CEJILCKOM XO3SIICTBE.

[lepBoHayanbHbIE MOHATHS 00 OPraHMYECKHUX BEIIECTBAX KAK O COEAMHEHHUAX YyIiepoja
(MeTaH, 3TaH, STWIEH, AUETWIEH, 3TaHOJ, TNIMLEPUH, YKCYCHas Kuciora). X cocTtaB u
xumMudeckoe crpoeHue. IloHAaTHe O OMOJOrMYecKH BaXKHBIX BEIIECTBAaX: KHUpPAX, Oenkax,
YIJIEBOJAX — M HMX POJM B JKA3HU YEJIOBEKA. MaTepuanbHOE €IMHCTBO OPraHUYECKUX H
HEOPTaHUYECKUX COEAUHEHUM.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOMCTBa, MOJy4YeHHE U MPHUMEHEHHE.
Coenunenuss kpeMHuss B mpuponae. OOmme mnpenacraBieHuss o0 okcuae KpeMHus(") u
KpeMHUEeBOU kucioTe. CUIMKAThI, UX UCIOIb30BAaHUE B OBITY, MEAUIIMHE, TPOMBIIIJIEHHOCTH.
Baxxneiinme cTpouTenbHble MaTepUalibl: KEpaMHUKA, CTEKJIO, LIEMEHT, OETOH, KeJle300€TOH.
[IpoGnembl 6€30MACHOTO HCIHOJB30BaHUS CTPOUTENBHBIX MAaTEpUalOB B IIOBCEIHEBHOM
KU3HH.

XUMUYECKUI HKCHEPUMEHT: H3Y4YeHHE OO0pa3lOoB HEOPraHMYECKHX BEIIECTB, CBOICTB
COJITHOM KHUCIJIOTBI; MPOBEICHNUE KAueCTBEHHBIX PEAaKIUil Ha XJOPUA-UOHBI M HaAOIIOJCHHE
NPU3HAKOB UX MPOTEKAHHUS; OMNBITHI, OTpa)karoulue (PU3NYECKHe U XUMHYECKHE CBOMCTBA
TaJIOT€HOB U MX COEIUHEHUH (BO3MOKHO HCIIOIb30BaHUE BUIEOMATEPUAJIOB); 03HAKOMIICHUE
c o0OpasuamMu XJOpUZIOB (TAJIOTEHUIOB); O3HAKOMJIGHHE C oOpaslamu cepbl U €€
COCIMHEHUSIMU (BO3MOYKHO HCIIOJIb30BAaHUE BHUAEOMATEPUANIOB); HAONIOACHHE Ipoliecca
oOyrivMBaHMs caxapa MOJA JEeWCTBHEM KOHIIEHTPUPOBAHHON CEpHOM KHCIIOTHI, HM3y4Y€HUE
XUMHUYECKUX CBOMCTB pa30aBIECHHON CEpHOM KHCIIOTHI, MPOBEACHUE KaYE€CTBEHHOM peakuuu
Ha Ccyab(}aT-uoH U HAONIOACHHE MPU3HAKA €€ MPOTEKaHUs; O3HAKOMJIEHUE C (DU3UUECKUMHU
cBoiicTBaMu  a3zota, (¢Qochopa M UX COENMHEHUH (BO3ZMOXKHO  HCHOJIb30BaHHUE
BUJIEOMATEPHAIIOB), 00pa3iaMu a30THBIX U (OChHOPHBIX yIOOpEHUIi; TIOyUYeHne, COOupaHue,
pacno3HaBaHWE U U3YUYEHHUE CBOMCTB aMMMAKa; MPOBEACHUE KAYECTBEHHBIX PEaKLUi Ha MOH
aMMOHHMA M (¢ocdar-uOH M U3yYEHHE MPU3HAKOB HX MPOTEKaHUs, B3aUMOJCHCTBHUE
KOHUEHTPUPOBAHHON  a30THOM  KHUCIOTBI C  MeAblo  (BO3MOXKHO  MCHOJIb30BaHUE
BUJICOMATEPHAIIOB); H3YYEHHME MOJIeJe KpUCTAIMYECKUX pemeTok anMasa, rpadura,
¢dymiepeHa; O3HAKOMJIGHHE C  TPOLECCOM  aICcOpOIMM  pPacTBOPEHHBIX  BEIECTB
aKTUBUPOBAHHBIM YIVIEM W  YCTPOMCTBOM MpOTHBOrasza; IMOJy4YeHUE, COOHpaHue,
pacIro3HaBaHME U W3YyYECHHUE CBOMCTB YIJIEKUCIIOTO ra3a; MPOBEACHUE KAUECTBEHHBIX PEaKIIH
Ha KapOOHAaT- U CUJIMKAT-MOHBl M U3YYEHHE NMPU3HAKOB MX MPOTEKAHMS; O3HAKOMIICHUE C
MPOAYKIMEN CHIIMKATHOM NMPOMBIIUICHHOCTH; PEIICHUE 3KCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
«BaxkHen1me HeMeTaulbl U UX COCAUHEHUS.

MeTaJsibl 1 X COeIMHEHUS

OOmiasi xapakTepUCTHKAa XHUMHUYECKUX OJJIEMEHTOB — METa/lIOB HAa OCHOBAaHUU UX
noJjiokeHust B llepumoamueckon cucteme xumuyeckux sneMeHToB JI. U. MengeneeBa u
ctpoeHuss aroMoB. CrTpoeHwe MeTaimioB. MeTaimyeckas CBs3b M METAJUIMYECKas
KpUCTaJUIMYECKasl PEeIIETKA. DIEKTPOXUMUYECKUN PSAJ HAIPSLDKEHU MeTaimioB. Du3nyeckue
U XMUMHUYECKHE CBOMcTBa MeTayuioB. OOmme cnocoObl moiydeHus: metauioB. [lonstue o
KOPPO3UHM METAJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOoppo3uu. CrjiaBbl (CTallb, YyTyH,
JHOPATFOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIILIJIEHHOCTH.



[I{enouHble MeTaIIBL: TIOJIOXKEHHUE B [lepronnueckoil cucreMe XMMUYECKUX 3JIEMEHTOB /.
N. MeHnaeneeBa; cTpoeHUE UX aTOMOB; HaxoxkAeHUE B npupoae. Ouznueckne 1 XUMUYECKHE
cBOlicTBa (Ha mnpuMepe Hatpus W Kaiusi). OKCUABl W TUIPOKCUABl HATpUsl U KaJlus.
[IprMeHeHNE METOYHBIX METAIIOB U UX COECITUHEHUIA.

[{er0uyHO3EeMENIBbHBIE METAIIIBI MArHUK M KaJbIMU: NOJIOXKeHNE B [lepuonnueckon cucreme
xuMudeckux 3yemMeHToB Jl. M. MeHneneeBa; CTpoeHHE UX aTOMOB; HaX0XKJICHUE B IPUPOJIE.
DU3NYECKUE U XUMUYECKHE CBOMCTBA MArHUS U Kanblus. BaxkHenmme cCOeAMHEHUST KAJIbIUs
(okcun, ruapokcu, conn). JKECTKOCTh BOJBI M CIIOCOOBI €€ YCTpaHEHHUS.

AmomuHnii: nonioxkeHne B llepuonnueckon cucreme xumuueckux snemeHtos [ .
MenzeneeBa; CTpOCHME aToMa; HaxOoXJaeHue B mnpupoje. Duszndeckue U XUMHAYECKHE
CBOMCTBa aTtOMUHUS. AMQOTEpPHBIE CBOMCTBA OKCUAA U TUAPOKCH]IA ATFOMUHHUS.

Keneszo: mnonoxenue B Ilepmoamyeckoil cucrteMe XuMuueckux d3mementoB [J[. .
MenzeneeBa; CTpO€HME aroma; HaxoxJaeHue B mpupone. Duzndyeckue U XUMHUUECKUE
cBoiicTBa >xeneza. Okcuapl, TUApokcuabl U conu >kene3a(ll) u sxenesza(lll), mx cocras,
CBOWCTBA U IOJyYCHHE.

XVWMHUYECKHI OKCIEPUMEHT: O3HAaKOMJIEHME ¢ oOpasllaMi METaUIOB W CIUIABOB, HX
(U3UYECKUMU CBOWCTBAMH; HW3YYEHUE PE3YJIbTATOB KOPPO3UU METALIOB (BO3MOXKHO
HCIIOJb30BaHME BUJIEOMATEPUATIOB), OCOOCHHOCTEW B3aMMOJICHCTBUSI OKCHJA KalblUS U
HaTpus C BOJIOM (BO3MOXHO HCIIOJB30BaHUE BHUEOMATEpPUATIOB); HMCCIIEIOBAaHUE CBOMCTB
XKECTKOW BOJIBI; MpoIllecca TOPEHUs Kejle3a B KUCIOopoJe (BO3MOXKHO HCIOJIb30BAaHUE
BHJICOMATEPHUAJIOB); MPU3HAKOB MIPOTEKAHMS KaU€CTBEHHBIX PEeaKIUii Ha UOHBI
(MarHus, KaJiblus, ATFOMUHMS, ITUHKa, kene3a(11) u xeneza(lll), meau(11)); nabnroaenue u
OTHMCaHUE MPOIIECCOB OKPAIIMBaHUS [JIAMEHU MOHAMU HATPHUsl, KUl U KalbIUs (BO3MOXKHO
HCIIOJIb30BAaHUE BHUJICOMATEPUATIOB); HCCiIeNOBaHUE aM(OTEPHBIX CBOWCTB THUIPOKCHAA
QTIOMUHHMS W THUAPOKCUJA LMHKA; PEIICHUE OKCIEPUMEHTAIBHBIX 3aJad 10 TeMe
«BaxHelme MeTauIbl U UX COSITUHEHUS.

XuMHUS M OKPYKAKOLIAA cpelaa

HoBpie Mmarepuansl m texnonoruu. BemecrBa u Marepuansl B MOBCEIHEBHOW KU3HU
yesoBeKa. XMMHUS U 3I0pOBbe. be30omacHoe nenonb30BaHNUE BEIIECTB U XUMUYECKUX PEaKLIUN
B ObITy. [lepBast moMoIIs TPH XUMUYECKUX 0KOraxX M OTpaBiieHusIX. OCHOBBI 3KOJIOTUUECKON
IPaMOTHOCTH. XHUMHYECKOE 3arpsi3HEHUE OKpYKawIleh cpenbl (mpeaenabHas JomycThuMast
koHreHTpaius BemectB — [1JIK). Poibs XuMuu B perieHun 3K0JIOTHYECKUX MPooIeM.

[IpupoaHble UCTOYHUKH YTJIEBOJOPOJOB (YroJib, TPUPOJHBINA ra3, HePTh), MPOAYKTHI UX
nepepaboTKH, UX POJIb B OBITY U MPOMBIIIIIICHHOCTH.

XUMHUYECKUM SKCIEPUMEHT: U3yueHHUe 00pas3IoB MaTepHaIoB (CTEKJIO, CIUIaBbl METAJLIOB,
MOJIUMEPHBIE MaTEPHUAIIBI).

MesknpeaMeTHbIE CBS3H

Peanuzanusi MeXOpeIMETHBIX CBSI3€M MPU M3YYEHHH XMMHHM B 9 KllacC€ OCYIIECTBISAETCS
Yepe3 HUCMOJb30BAHUE KaK OOLIMX E€CTECTBEHHO-HAYYHBIX IMOHATUM, TaK W TOHATHH,
SABJISIFOIIUXCS CHUCTEMHBIMU JUISI OTIEJIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIHKJIA.
Peanuzanusi MEXNpeIMETHBIX CBSI3€d NMPU HU3YYEHUU XUMHUHU B 9 KJacce OCYILECTBISIETCS
Yepe3 HUCMOJb30BAHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX IMOHATUM, TaK W TOHATHH,
ABJISFOIINXCS CUCTEMHBIMHU JIJIS1 OTAEJIBHBIX ITPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01re ecTeCTBEeHHO-HAYYHbIE MMOHATHA: HAyYHbIN (akT, rUroTe3a, 3aKOH, TEOPHs, aHaJIU3,
CUHTE3, KiaccuUKalus, MEePpUOJUYHOCTb, HAONIOJCHHE, IKCIIEPUMEHT, MOJICIMPOBAHUE,
U3MEpEeHUe, MOJIeNIb, SIBJIEHUE, TAPHUKOBBIM 3(PPEKT, TEXHOJIOTHS, MaTEPHAIIBI.



®uzuka: wmarepus, aroM, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIWA, HW30TOIMbI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, SJICKTPUUYECKUNA 3apsll, NPOBOJHUKH, MOJIYIMPOBOIHUKH,
JURJIEKTPUKH, (POTORIIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHUE BEIECTBA, Ias,
pacTBOp, PacCTBOPUMOCTh, KpPUCTAJUIMUECKAsl PEIIETKA, CIUIaBbl, (DU3UYECKUE BEIIUYWHBI,
€IMHULIBI U3MEPEHUS, KOCMUYECKOE MTPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢dortocuHTe3, ObIXaHWe, OWochepa, IKOCHCTEMa, MUHEpATbHBIC YI0OpEHUS,
MHUKPOIJIEMEHThI, MAKPOIJIEMEHTBI, IUTATEIIbHBIC BEIIECTBRA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaAIIbI, TOPHBIE TTOPOJIBI, TTOJIE3HBIC NCKOTIAEMBIE,
TOILJIUBO, BOJHBIE PECYPCHI.
IJNIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATHI

I/I3y‘-ICHI/I€ XUMUH B 8-9 Kiacce HaIIpaBJICHO HAa JOCTHUIKCHHUC 06y‘{aIOHIHMI/ICH JINYHOCTHBIX,
MCTAIIPpCAMCTHBIX U IIPCAMCTHBIX PC3YJIbTATOB OCBOCHUA yqe6Hor0 npcameTa.

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO 00IIero o0pa3oBaHMUs
JOCTUTAIOTCST B XOJle OOy4YeHUs XUMHUU B €IMHCTBE Y4yeOHOM UM BOCHUTATEIbHOU
nedarenpHocTH  OpraHu3alii B COOTBETCTBHUM € TPAAUUMOHHBIMU  POCCHUCKUMH
COIIMOKYJIBTYPHBIMM U JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, MPUHSTHIMH B OOIIECTBE
MpaBWJIaMM ¥ HOPMaMH TOBEACHUS U CIIOCOOCTBYIOT TIpOIECcCaM  CaMOIO3HAHUS,
CaMOPa3BUTHUS U COLUAIU3AIUNA O0YUAIOIITUXCSL.
JIngHOCTHBIE pe3yNIbTaThl OTPAXKAIOT CPOPMUPOBAHHOCTD, B TOM YHUCJIE B YACTH:
IMaTpuoTH4eCKOro BOCIIUTAHUS

1) IEeHHOCTHOTO OTHOIIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY M HAYYHOMY
HACJIEAUIO,
MMOHUMAaHUS 3HAYCHUS] XUMUYECKOW HAyKU B JKU3HU COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTU
BJIAJIETh
JOCTOBEpHON uWH(OpMAIIMEll O TEPEeNOBbIX JOCTHIKEHUSX U OTKPBITHSIX MHUPOBOH U
OTCYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;
I'pakaanckoro BocnuTaHus

2)IpeICTaBICHUS O COIMAIBHBIX HOPMaxX M MpaBHIaX MEXJIMYHOCTHBIX OTHOIICHHH B
KOJIJIEKTHBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIC3HOM, Yy4eOHO-
UCCIIEIOBATEILCKON, TBOPYECKOM H  JPYyIMX BUAAX JEATCIBHOCTH; TOTOBHOCTH K
pa3HOOOpa3HOW COBMECTHOM JEATEIBHOCTH MPH BBIMOJHEHUM YYEOHBIX, MO3HABATEJIbHBIX
3a/1a4, BBIMOJHEHUM XHUMHUYECKHUX OKCIEPUMEHTOB, CO3JJaHUM Y4YE€OHBIX IPOEKTOB,
CTPEMJICHHS K B3aMMOIMOHMUMAHWIO W B3aMMOIIOMOIIM B TMpOIECCe OTON y4eOHOM
JNEATEIbHOCTH; TOTOBHOCTH OLIEHMBATh CBOE IMOBEAEHHUE U ITOCTYIIKM CBOMX TOBAPHUILEH C
MO3ULIUY HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSA MMOCJIEACTBUM OCTYIIKOB;
I{eHHOCTH HAYYHOT'O NO3HAHMS

3)MHUPOBO33PECHUYECKUX  TPEIACTABICHUH O BEMIECTBE M  XHMHYECKOM  peaKIiluw,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM M COCTABISIIOLIMX OCHOBY IS
NOHUMaHUSl CYUIHOCTHM HAy4YHOM KapTUHBI MHUpa; TMPEACTaBICHUA 00 OCHOBHBIX
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3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPObI, B3aUMOCBS3SIX YEIOBEKa C MPUPOJAHON CPEOH, O pOJIn
XUMUH B TO3HAHUU ATUX 3aKOHOMEPHOCTEH;

4)no3HaBaTeIbHBIX MOTHBOB, HAIPABJICHHBIX HA MOJYYCHHE HOBBIX 3HAHHH IO XHMUH,
HEO0OXOIUMBIX /1711 00bICHEHUS HAOI0JaeMBIX MPOIIECCOB U SIBJICHHI;

5)mo3HaBaTeIbHON, HHGOPMAITMOHHON W YUTATEIbCKON KYJIBTYPHI, B TOM UYHCJIC HaBBIKOB
CaMOCTOSATEILHON paboThl ¢ YYeOHBIMU TEKCTaMH, CIIPABOYHON JIUTEPATYPOM, TOCTYITHBIMU
TEXHUYCCKUMH CPEACTBAMHU WH(OPMAITMOHHBIX TEXHOJIOTHH;

6) mHTEepeca K OOYYCHHIO M TIO3HAHMIO, JIIOO03HATEILHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caM000pa30BaHUI0, TMPOEKTHONW U WCCIENOBATEIBLCKOW JEATEeIRHOCTH, K OCO3HAaHHOMY
BBIOOPY HAMPABIICHHOCTH M YPOBHS OOYYCHUS B JATbHEHUIIIEM;

D®opMHUPOBAHUSA KYJIbTYPbI 310POBbA

7)0CO3HaHMS IIEHHOCTH JKW3HH, OTBETCTBCHHOTO OTHOIICHHS K CBOEMY 3JI0POBbIO,
YCTaHOBKH Ha
3I0POBBIA  00pa3 »KU3HMU, OCO3HAHUS TIOCIEJACTBUA M HENPUSITHS BPEIHBIX IPUBBIYCK
(ynotpebnenus
AJIKOTOJIsl, HAPKOTUKOB, KypeHHUs), HEOOXOIUMOCTH COOJIIO/ICHUS TPaBUII OE30MaCHOCTH TPHU
oOpalieHun Cc
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEaIbHOMN KU3HMU;

TpynoBoro BocnuraHus

8)MHTepeca K MPaKTHYSCKOMY M3YUYCHHIO Tpodeccuii U TpyAa pa3IndHOro PoJia, yBaKECHUE K
Tpyny u

pe3yabTataMm TPYJIOBOM JEATENbHOCTH, B TOM YKCJIE HA OCHOBE MPUMEHEHUS MPEAMETHBIX
3HAHUW TI0 XHWMHH, OCO3HAHHOTO BBIOOpAa WHIWMBHUAYAJbHOW TPACKTOPUU IPOJIOTHKEHUS
o0pa3oBaHus ¢ Y4ETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX
WHTEPECOB M TOTPeOHOCTEH; ycHemHoW MnpodhecCHOHANBHONW NEATeTbHOCTH W Pa3BUTHS
HEOOXOMMBIX YMEHHI; TOTOBHOCTH aJIalITUPOBATHLCS B MTPOQPECCHOHATILHOM CpelIe;
IKOJIOrMYeCKOro BOCIMTAHUSA

9)3KOJIOTMYECKH 11e7ICCOO0PAa3HOr0 OTHOIICHUS K MPUPOAE KaK HCTOYHHMKY JKU3HHM Ha
3emire, OCHOBE eé
CYIIIECTBOBAHMS, TOHUMAHUS IIEHHOCTH 3J0pOBOro W Oe3omacHOro obpasza KU3HH,
OTBETCTBEHHOTO
OTHOIIIEHUS K COOCTBEHHOMY (DU3UYECKOMY M TICUXHYECKOMY 370pOBBIO, OCO3HAHUS

LIEHHOCTH coOIroIeHus
nmpaBu 0E30MMacHOTO TOBEACHWS TNpu paboTe C BEIIeCTBaMH, a Tak)Ke B CHUTYaIHsX,
YTPOXKAFOTITUX 3JI0POBBIO

W KU3HHU JIOJICH;

10)criocoOHOCTH TMPUMEHSATh 3HAHMS, MOJydYaeMble MPU U3YUYCHUM XUMHHM, IS PEIICHUS
3a71a4, CBSI3aHHBIX C OKPYKAIOLIEH TPUPOAHON CPENOM, OBBIIICHUS YPOBHS 3KOJIOTHYECKOU
KYyJbTYpPbI, OCO3HaHHSI TJ00ATBLHOTO XapaKTepa SKOJOTUYECKHX MpoOJeM W TyTed HX
pEILIeHUs MOCPEICTBOM METOA0B XUMHH;

11)3KOJIOTHYECKOTO MBIIIICHUS,, YMEHHUS PYKOBOJCTBOBAaTHCS WM B TI03HABATEIHHOM,
KOMMYHHKATUBHOW U COUUAIBHOM ITPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe MertanpeaMETHBIX pe3yJbTAaTOB BBIACISIOT 3HAYUMbIe 1751 (HOPMHPOBAHUSA
MHUPOBO33pEHUs 00IIEHayYHbIE MTOHATHUS (3aKOH, TEOPHsl, MPUHILINIL, TUIIOTE3a, GaKT, CUCTEMA,
poLecc, HKCIEPUMEHT U Jp.), KOTOPbIE MCHOJB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX



npeIMeTax ¢ IMO3BOJSIOT HAa OCHOBE 3HAHUW U3 JTUX NpeaMeToB (HOpPMHUPOBATH
Ipe/ICTaBlIEHHE O IEJIOCTHON HayYHOM KapTHHE MUpPA, U YHUBEpCAIbHbIE yueOHbIE JCHCTBUS
(mo3HaBarenbHble, KOMMYHUKAaTUBHBIC,  PETrYJSTUBHBIE),  KOTOpblE  OOECIEYUBAIOT
(¢bopMHpOBaHHE TOTOBHOCTM K CAMOCTOSITEIBHOMY IUJIJAHUPOBAHUIO W OCYLIECTBIICHUIO
y4eOHOI eI TeNbHOCTH.

MeranpenMeTHbie Ppe3yJibTaThl OCBOCHHUSI 00pa30BaTEIbHOM MpOrpaMMbl MO XUMUU
OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU MO3HABATEILHBIMU JCHCTBUSIMU, B TOM YHUCJIE:
ba3oBbIMU JIOTHYECKMMU AeHCTBUSAMH

1)yMeHHEM WCIOIb30BaTh MPUEMBI JIOTHUSCKOTO MBIIUICHUS TPH OCBOCHWUW 3HAHUM:
pacKpbIBaTh CMBIC XHWMHYECKUX TMOHSATUM (BBIACHATh HUX XapaKTEepHbIE MPU3HAKH,
YCTaHABIIMBaTh B3aUMOCBS3b C JPYTMMH T[OHATHSMH), HCHOJIB30BATh TMOHATHUS JJIA
OOBSCHEHUSI OTHEIbHBIX (PAKTOB W SBJICHHM; BBIOMpPATh OCHOBAHUA M KPUTEPUH IS
KJIacCUu(PUKAIMA XUMUYECKUX BEIIECTB U XUMUYECKUX PEaKIUi; YCTaHABIUBATh MPUYUHHO-
CJICICTBEHHBIC CBSI3M MEXJYy OOBEKTaMH HW3Y4YCHUS; CTPOUTH JIOTHYECKUE PACCYKICHUS
(MHAYKTUBHBIC, TEAYKTUBHBIC, 10 aHAJIOTHH); JIeJIaTh BHIBOJIBI U 3aKIIIOUCHUS,;

2) yMEHHEM TPUMCHSTDH B MPOIecce MO3HAHMS TMOHATHS (MPeMETHBIC U METalpeMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJEIIH, UCIOIb3YEMbIE B XUMHUHU, MPEOOPA30BLIBATH HIUPOKO
MPUMEHSIEMbIE B XUMHHM MOJICJIbHBIC MPEICTABICHUS — XUMHUYECKUH 3HAK (CHUMBOJ
AJIEMEHTAa), XUMUuYeckass (popMyrna U ypaBHEHHE XMMHUYECKON pEakluu — MpU PELICHUU
y4eOHO-TI03HABATENBHBIX 3a/1ad; ¢ Y4ETOM STUX MOJEIBHBIX MPEICTABICHUIN BBISBISTh U
XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKU M3Y4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB
Y XUMUYECKUX PEAKIIUM; BBISIBIATH OOLIME 3aKOHOMEPHOCTH, TPUYMHHO-CJICACTBEHHbBIE CBSI3U
W TPOTUBOPEYMS B H3ydaeMbIX IIpOIECCaX U SBICHUSIX;, MpeajaraTb KPUTEPUHU IS
BBISIBIICHUS ATHX 3aKOHOMEPHOCTEW W TMPOTHUBOPEUHUIA; CAaMOCTOSTENILHO BBIOMpAaTh CIIOCO0
perieHus yueOHo 3a/1aun (CpaBHUBATh HECKOJILKO BAPUAHTOB PEILICHHUS, BHIOMpATh Hanbosee
MOAXOAIINNA C YYETOM CaMOCTOSITEIbHO BBIIEICHHBIX KPUTEPHUEB);
ba3oBbIMH HccIe10BaTEILCKMMU 1eHCTBUSIMU

3) yMEHHEM HCITOJIb30BaTh MOCTABJICHHBIC BOMPOCHI B KAUECTBE MHCTPYMCHTA MO3HAHUSA, a
TaKkk€ B Ka4eCTBE OCHOBBI I (POPMUPOBAHUS THUIOTE3bl MO MPOBEPKE MPaBUILHOCTH
BBICKA3bIBAEMBIX CYXKJCHUIA;

4)proOpeTeHre OmbITa MO IUIAHWPOBAHUIO, OPTaHU3AIMHA W TMPOBEICHUIO YUCHHUYECCKHX
AKCIIEPUMEHTOB: YMEHHE HAOII0JaTh 3a XOJ0M Mpoliecca, CaMOCTOSITEILHO MPOTHO3UPOBATh
ero pesyiabTar, GOpMyJIUpPOBaTH OOOOIICHUS W BBIBOABI IO pe3yJibTaTaM MPOBEAEHHOTO
OTIbITA, UCCIICIOBAHUS, COCTABIISATh OTUYET O MPOIeIaHHOM padoTe;

Paboroii ¢ undopmanmen

5)yMeHneM BbIOMpaTh, aHAIW3UPOBATH W HMHTEPIPETUPOBATH HH(POPMAIUIO Pa3TUUHBIX
BUJIOB U (OPM TIPEJCTABICHUS, MOTYIAEMYIO U3 Pa3HbIX UCTOYHUKOB (HAYYHO-TIOMYJISIpHAS
auTEpaTypa XHMHUYECKOTO COJIEp)KaHMs, CIpaBOYHBIE MMOcoOms, pecypchl WHTepHeTa);
KPUTUYECKH OIEHUBATH MPOTHBOPEUUBYIO U HEJOCTOBEPHYIO MH(OPMAIIHUIO;

6) yMeHHEM MPUMEHSITh Pa3IMIHBIE METOJIBI M 3aIIPOCHI IPU TTOUCKE M 0TOOpEe WHPOPMAITUU
M COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOIUMBIX ISl BHITOJTHEHHS YI€OHBIX U TIO3HABATEIBHBIX
3amady  OMpENeNE€HHOTO TUMA; MNPUOOpEeTeHHWe OmbiTa B O0JACTH  WCIIOIB30BAHUSA
UH(OPMAITMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTWM, OBJAJEHUE KYyJIbTYpOM aKTUBHOIO
MCIOJIb30BAHUSl PA3JIMYHBIX MOMCKOBBIX CHCTEM; CAMOCTOSITEHHO BHIOMPATH ONTUMAJIbHYIO
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dbopmy mpeacTaBiaeHus MHGOPMALMK U WLIIOCTPUPOBATH pelIaeMble 3a7a4d HECI0KHBIMU
cXeMaMu, IuarpaMmmamu, ApyrumMu GopMaMu rpa@uku U uX KOMOUMHAIUSIMU;

7)yMEHHEM HCIOJIb30BaTh U aHAJIM3UPOBATh B IMPOIECCe YUCOHON M MCCIIC0BATEILCKOM
JESATENBHOCTH HMH(POPMALUIO O BIMSHUM TPOMBIIUIEHHOCTH, CEJIbCKOTO XO3SHCTBAa U
TPAHCIIOPTA HA COCTOSIHUE OKPYIKAIOILIEH TPUPOTHON CPEBI;
YHuBepCAJIbHBIMH KOMMYHUKATHBHBIMU JeHCTBUSIMHA

8)yMmeHnuem 3amaBaTh BOIPOCH (B XOJI€ [UAIOTa W/WIH JUCKYCCHU) IO CYIIECTBY
o0OcyxnaemMol Tembl, (OPMYIUPOBaTh CBOM NPEMIOKEHHS OTHOCUTEIBHO BBINOJIHEHUS
MPEJUTOKEHHON 3a]1a4u;

9)npuoOpereHre  OMbITa  MPE3CHTAMM  PE3YJIBTATOB  BBIMOJHEHHUS  XUMHUYECKOTO
JKCIIEpUMEHTa (J1abopaTOPHOIrO OMbITa, JAOOPATOPHON pabOTHI MO MCCIEAOBAHUIO CBOMICTB
BEIIECTB, yUeOHOTO MPOEKTA);

10) 3aMHTEpPECOBAaHHOCTH B COBMECTHOM CO CBEpCTHMKAMH ITO3HABATCIbHOH U
HCCIIEI0BATENIBCKOMN
JESTEIBHOCTU TIPU PEIICHUU BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE Y4ETa OOIIMX UHTEPECOB U
COTJIACOBAHUS
no3unuii (00CyxaeHusi, 0OMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIUS COBMECTHBIX
JIeNCTBUH,
ONpeJeeHNe KPUTEPUEB 110 OLICHKE KaY€CTBA BBIITOJIHEHHON PabOThI U 1. );
YHuBepCcAJbHBIMU PeryJATUBHBIMU JeHCTBUSIMH

11)ymeHHuEeM  CaMOCTOSITEILHO  ONPEACATh  LENH  JeATCIBHOCTH,  IJIAHUPOBATH,
OCYUIECTBJISAITh, KOHTPOJMPOBATH W MNpU HEOOXOAUMOCTH  KOPPEKTHPOBATH  CBOIO
NeSATEeNbHOCTh, BbIOMpPAaTh HaubOosiee A(P(EKTUBHbIE CHOCOOBI pEIIeHUs Y4EeOHbIX U
MMO3HABATEJIbHBIX 3a7a4, CAMOCTOSITENIbHO COCTABJIATh WM KOPPEKTUPOBATH MPEIJIOKECHHBIN
QITOPUTM JEHCTBUN TIPU BBITIOJIHEHUH 3aJIaHUM C y4€TOM TMOJIY4YeHUs HOBBIX 3HAHUN 00
M3Y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX; OIEHHWBATh COOTBETCTBHE MOJYYEHHOTO
pe3yabTara 3asBJICHHON 1IEIIH;
12)yMeHHEeM HCIIOJIb30BaTh W aHAJIU3UPOBATh KOHTEKCTHI, MpeajaracMbie B YCIOBHH
3aJlaHuM.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpenMeTHBIX PpE3yJbTATOB [0 OCBOCHHUIO O0053aTEIbHOTO COAEpKaHUs,
YCTAHOBJICHHOTO JaHHOM TpUMEpHON paboueld MNporpamMmoil, BBIICISIIOT: OCBOCHHBIC
0oOyYaroIMMUCAd Hay4yHblE 3HAHUS, YMEHHUS W CIOCOOBI JCHCTBUM, creruduueckue s
MpeAMETHOW 00J1acTh «XUMHUSD, BUJIbI NEATEIbHOCTH MO MOJYYEHUIO HOBOT'O 3HAHUSA, €ro
WHTEpIIpeTaliy, MPeoOpa30BaHUI0 W NPUMEHEHUIO B PAa3IUYHBIX YYEOHBIX M HOBBIX
CUTYyalUAX.

[IpeameTHBIC peE3yabTATHI OTPAXKAIOT CHOPMUPOBAHHOCTH Y OOYUYAIOIMIMXCS CIETYIOIINX
YMEHHM:

8 KUIIACC

1) packpvisameb cmbici OCHOBHBIX XMMHYECKHX IMOHSITHW: aTOM, MOJICKYJA, XUMHYECKUI
AJIEMEHT, NPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS U HEOJHOPOIHAs),
BAJICHTHOCTb, OTHOCUTEJIbHAS aTOMHAsl U MOJIEKYJIIpHAs Macca, KOJIMYECTBO BEILECTBA, MOJIb,
MOJISIpHAs Macca, MaccoBasi J10JIs1 XUMHUYECKOTO 3JIEMEHTA B COCIMHEHUHU, MOJIIPHBIN 00bEM,
OKCHUJ, KHCJIOTa, OCHOBAaHMUE, COJIb, JJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCIICHUS,
XUMUYECKass peakuus, KilacCUpUKAIMs peaklHil: peakuuu COEJAUHEHHs, peaKluu
Pa3NOKEHMs], pEaKIMKU 3aMEIIEHUs, peakiuu oOMeHa, SK30- M SHJIOTEPMHUECKUE PEaKIUu;



TErIoBOM 3 (eKT peakiuu; sApo aroma, IIEKTPOHHBIM CIIONM aToMa, aToMHas OpOuTab,
paguyc atoma, XMMHYECKas CBS3b, MOJSIPHAs W HEMOJSPHAs KOBAJIEHTHAs CBSI3b, WOHHAS
CBsI3b, HOH, KATHOH, aHUOH, PaCTBOP, MaccoBasi J0JIsI BEIIECTBA (MPOIICHTHAS KOHIICHTPALIHS )
B PacTBOpE;

2) unnrocmpuposanis B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MMOHATHH (CM. 1. 1) ¥ IPUMEHSTh
AT MOHATHUSI IPU ONKUCAHUY BEILIECTB U UX MPEBPAIICHU;

3) ucnonvzosams XUMUYECKYIO CHMBOJIHMKY JUISI COCTaBJICHHMS (OpPMYJ BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUM;

4) onpedensimp BAJICHTHOCTH ATOMOB 3JICMCHTOB B OWHAPHBIX COCIUHCHHSX; CTCIICHb
OKHCJICHHSI DJIEMEHTOB B OHWHApHBIX COCIMHEHUSX; MPUHAMICKHOCTh BEUIECTB K
onpenenEHHOMY KJIaccy COeAMHEHUH 1Mo (hopmyiiaM; BUJ XUMHUUECKOU CBSI3M (KOBaJCHTHAs U
MOHHAs1) B HEOPTaHUYECKUX COCTUHEHUSX;

5) packpvisamo cmoicn Tlepuomnyeckoro 3akona [I. M. MenpgeneeBa: IeMOHCTPHUPOBATH
MMOHMMAaHUE TEPUOJUYECKON 3aBUCHUMOCTH CBOWCTB XHMHYECKHUX DSJIEMEHTOB OT HX
nonoxkenus B [leproanueckoil cucteme; 3aKOHOB COXPAHEHUSI MACChI BEIIECTB, OCTOSIHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YY€HUS, 3aKOHa ABOraJpo; OMUCHIBATh U XapaKTepHU30BaTh
Tabnuunyio Gopmy Ilepronuyeckoit CUCTEMBI XUMHUECKUX SJIEMEHTOB: pa3iuyaTh MOHSTHS
«rnaBHas noarpynmna (A-rpynmna)» u «nodounas noarpymnmna (b-rpynna)», manbeie u Oosblne
MepUObl; COOTHOCUTh OO0O3HAUEHMs, KOTOpble HMelTcs B Tabnuue «llepuoanueckas
cucreMa xumuueckux ssemMeHToB . M. MeHneneeBa» € UYHMCIOBBIMU XapaKTEPUCTUKAMHU
CTPOCHHSI aTOMOB XUMHUUECKHUX IJIEMEHTOB (COCTaB U 3apsij sApa, 00IIee YUCIIO SJIEKTPOHOB U
pacrpeiesieHrue UX Mo 3JIEKTPOHHBIM CJIOSIM);

6) kraccugpuyuposams XUMHUECKHE DJIEMEHTBI, HCOPTaHUYCCKUE BEIICCTBA; XUMHUCCKHE
peakimu (1o YUCITy U COCTaBY YYaCTBYIOUIUX B PEAKIIUU BEIIECTB, MO TEIIIOBOMY YD (DEKTyY);

7) xapakxmepuszosams (onuceléams) O0IINE XUMHUYECKHE CBOMCTBA BEIIECTB Pa3IHUHBIX
KJIACCOB, MOJITBEPK/1asi OMMCAHUE MPUMEPAMHU MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIINX
XAMUYECKHUX PEAKIINM;

8) npoenoszuposams CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX Ka4eCTBEHHOI'O COCTaBa;
BO3MO>KHOCTH IIPOTEKAHUSI XUMUYECKHUX MPEBPAILCHUIN B PA3JTUYHBIX YCIOBUSAX;

9) 6biuucismMb OTHOCUTEIBHYIO MOJCKYISPHYIO M MOJIIPHYIO MacChl BEIIECTB; MaCCOBYIO
JOJIF0  XMMHUYECKOro dJieMeHTa 1Mo (opMyJsie COEIWHEHHS; MacCOBYIO JIOJIO BEIIeCTBa B
pacTBoOpe; MPOBOAUTH PACUETHI O YPABHEHHUIO XUMUUECKOMN pEeaKIiu;

10)npumensimv OCHOBHBIC ONEPAIMH MBICIMTEIBLHOW ICATCIIBHOCTH — aHAJIU3 U CHHTE3,
CpaBHEHHE, O0O0O0OIIeHUEe, CHUCTeMaTU3allMI0, KIAacCU(UKAIMIO, BBISBICHUE MPUUYUHHO-
CIEACTBEHHBIX CBSI3€M — JJISI M3Y4YEHUsS] CBOMCTB BEIIECTB W XHUMHYECKUX PEaKIUi;
€CTEeCTBEHHO-HAYyUYHbIC METOJbl TMO3HAHUS — HAOJIOJCHUEe, U3MEPEHHUE, MOJCIUPOBAHME,
AKCIEPUMEHT (PeabHbIl U MBICIICHHBIN);

11)cnedoéams TIpaBUIIaM  TOJIB30BAHUS XHMHYECKOW TMMOCYI0H ©  JabOpaTOPHBIM
o0opyZOoBaHMEM, a TaKXe TNpaBWIAM OOpAIICHUS C BEIMIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMUA TIO BBITIOJTHEHHUIO JTAOOPATOPHBIX XWMHYECKHX OIBITOB MO TOJYYCHHIO WU
coOupaHuio Ta3000pa3HbIX BEMIECTB (BOIOPOJA U KUCIOPOa), TPUTOTOBICHUIO PAaCTBOPOB C
ONPEAECIEHHON MACCOBOM JOJIEM PAaCTBOPEHHOIO BELIECTBA; IUIAHMPOBATH M MNPOBOAUTH
XUMHYECKUE HKCIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB LIEJIOUEH U KUCIIOT C MOMOILBIO
WHJIUKATOPOB (J1aKkmyc, peHondraaenH, METUIIOPAHX U JIp.).

15



9 KIIACC

1) packpvisameb cmbici OCHOBHBIX XMMHYECKHX TOHSATHI: XMMHUYECKHU D3JIEMEHT, aToM,
MOJIEKYJ1a, MOH, KaTHOH, aHWUOH, MPOCTOE BEIIECTBO, CI0KHOE BEHIECTBO, BaJIEHTHOCTb,
ANEKTPOOTPULIATENBHOCTD, CTENEHb OKUCIEHHUS, XMMUYECKas peaklus, XMMHUUYECKas CBS3b,
TEIJIOBOM  3(PQEKT peakuuu, MoJib, MOJSAPHBIL OO0OBEM, pPAcCTBOp; DIJIEKTPOJIHTHI,
HEAJIEKTPOJIUTHIL, SJIEKTPOJUTUYECKAS TUCCOLUALMS, PEAKIIUA HOHHOTO OOMEHAa, KaTaau3arop,
XUMHUYECKOE paBHOBecHe, oOpaTMMble H HeoOpaTHUMble pEaKlWH, OKHCIUTEIbHO-
BOCCTAHOBUTEIbHBIE PEAKLIMU, OKHCIIUTEIb, BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBJICHUE,
annoTponus, am(pOTepHOCTb, XUMHUYECKas CBS3b (KOBAJIEHTHAs, MOHHAs, METaJUIMYECKas),
KpUCTaJUIMYECKasi pemeTKa, KOppo3usi METAIJIOB, CIUIABbI; CKOPOCTh XMMUYECKON pPEaKIHH,
npeaenbHo aomyctumas konuentparus (I1IJK) BemecTna;

2) unmiocmpupoéams B3aUMOCBSI3b OCHOBHBIX XUMHUCCKUX MOHATHH (CM. I1. 1) ¥ TPUMEHSATh
ATU MOHATHS PU ONKUCAHUY BEIIECTB U UX MPEBPAILICHU;

3) ucnonvzoeamv XKMMHUYECKYIO CHMBOJHUKY JUIS COCTaBJCHHS (OPMYJ BEHISCCTB U
YPaBHEHUM XUMUYECKUX PEAKLINM;

4) onpedensimb BAJICHTHOCTD M CTENICHb OKUCIICHUS XUMUYECKHX 3JICMCHTOB B COCAMHEHUSX
Pa3IMYHOr0 COCTaBA; MPUHAMJICKHOCTh BEHIECTB K ONPEAEIEHHOMY KJIACCY COEAUHEHUH IO
dbopmynaMm; BHA XUMHYECKOW CBSI3M (KOBaJICHTHAs, WOHHAsA, MeETaJUIMYecKasi) B
HEOPraHWYECKUX COEIMHEHMSX; 3aps/i MOHA MO XMMHUYECKOM (opMyJie; XapakTep Cpeabl B
BOJHBIX PACTBOpAaX HEOPraHUYECKUX COCAUHEHUH, THUN KPUCTALNIMYECKON PpEeIIETKH
KOHKPETHOT'O BEILECTBA;

5) packpvisamv cmoicn Tlepuogudeckoro 3akona JI. M. MeHneneeBa U 1eMOHCTPUPOBATH
€ro MOHMMAaHME: OMNHUChIBATh W XapakTepu3oBaTh TabiMuHyro (opmy Ilepuonnueckoi
CUCTEMbI XUMHUUYECKHX AJIEMEHTOB: pa3inyaTh MOHATHUS «TJaBHAas MoArpymnma (A-Trpyria)» u
«mmobounas noarpynna (b-rpymma)y, Maibie U OOJBIITHE IEPUOIBI; COOTHOCUTH 0003HAUCHUS,
KOTOpPbIE UMEIOTCSl B MEPUOANUECKON TabIuIle, ¢ YACTOBBIMH XapaKTEPUCTUKAMHU CTPOCHUS
aTOMOB XUMHUYECKHX 3JEMEHTOB (COCTaB U 3apsija sijapa, oOliee YHCIO 3IIEKTPOHOB H
pacnpesieieHue HX M0 3JIEKTPOHHBIM CJIOSIM); OOBSACHATH 0O0IIKME 3aKOHOMEPHOCTH B
M3MEHEHHH CBOMCTB 3JIEMEHTOB M MUX COCAWHEHUN B MpeJiesiax MajbIX MEPUOAOB U TIIaBHBIX
MOATPYIII C YYETOM CTPOEHHUSI UX aTOMOB;

6) kraccuguyuposams XUMHUYECKUE DJIEMEHTBI; HCOPTaHUYECKUE BEIICCTBA; XUMHUYCCKHUC
peakuuu (10 YMCIYy U COCTaBY YYACTBYIOIIMX B PEAKLMU BEILIECTB, MO TEIUIOBOMY 3 dexTy,
M0 U3MEHEHHUIO CTENIEHEN OKHUCIICHUSI XUMUYECKUX AJIEMEHTOB);

7) xapakmepuzoéams (ONMHUCHIBATH) OOMIME W CHEHH(PHUESCKHEe XHMHUYECKHE CBOWMCTBA
MPOCTBIX M CJIOKHBIX BEIECTB, MOATBEPkKAas OINMHCAHWE MPUMEpPaAMU MOJICKYJISIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHI;

8) cocmasnsimv ypaBHEHHUS SIICKTPOIUTUICCKON TUCCONMAIIMU KUCIIOT, IIEIOUeH U COJICH;
MOJIHBIE W COKpAIIEHHBIE YPaBHEHUS pPEaKIUi HMOHHOTO OOMEHA; ypaBHEHHS pEaKIIHii,
MOATBEP)KIAOIINX CYIIECTBOBAHHE T€HETUYECKOM CBSI3M MEXKIY BEIECTBAMHU PA3IHYHBIX
KJIACCOB;

9) packpwieamv cywHocmb OKHCIUTEIHLHO-BOCCTAHOBUTENBHBIX PEAKIHMA TOCPEICTBOM
COCTaBIICHUS 3JIEKTPOHHOTO OajaHca 3THUX PEeaKIHii;

10)npoenosuposéams CBOWCTBA BEUICCTB B 3aBHCHMOCTH OT MX CTPOCHHS, BO3MOYKHOCTH
NPOTEKAHUS XUMUUYECKHUX MPEBPAIICHHUIN B pa3IMUHBIX YCIOBUSIX;



11)sbruucisams OTHOCUTENBHYIO MOJICKYSIPHYIO U MOJISIPHYIO MAacChl BEIIECTB; MacCOBYIO
JOJI0 XMMHUYECKOTO 3JeMEHTa Mo (opMyse COEAMHEHHUS; MAacCOBYIO JIOJIO BEIIECTBA B
pacTBOpe; MPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOM PEaKIIii;

12)credosams TpaBHiIaM  TOJL30BAaHUS XHMHYCCKOM TMOCYyIOH H  J1aOOpaTOPHBIM
o0Opy/lOBaHUEM, a TaKXe TMpaBuUjaM OOpalleHus C BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKIUSAMHU IO BBIMOJTHEHUIO JIA0OPATOPHBIX XHUMHUYECKHUX OIBITOB MO MOJYYCHUIO H
CcOOMpPaHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa M YTIIEKUCIIOTO ra3a);

13)nposooums peaxiuu, MOATBEPKAAIOIINE KAYeCTBEHHBIN COCTaB PA3IMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOpUI-, OpOMHUI-, HOAM-, KapOoHaT-, hocdaT-, CUIHKAT-,
cynabdaTr-, THUAPOKCUA-UOHBI, KAaTHOHBI aMMOHHUS U HWOHBl HW3YYEHHBIX METAJIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPTaHUYECKUX BEILECTB;

14) npumeHams OCHOBHBIE OIEpallMM MBICIUTEIbHON AESITEIbHOCTH — aHajU3 U CHHTE3,
CpaBHEHHUE, 0000LICHIE, CUCTEMATU3AUIO, BBISIBICHUE MPUUYNHHO-CIEACTBEHHbBIX CBA3CH —
JUI U3y4YEHUs CBOMCTB BELIECTB U XMMHUYECKUX PEAKIM; €CTECTBEHHO-HAYyYHbIE METO/bI
MO3HaHU — HAOII0ACHUE, U3MEPEHHE, MOJIETIUPOBAHUE, SKCIIEPUMEHT (peanbHblii 1 MBICITEHHBIN).

15)
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne 'HaumeHoBaHMe pa3/iejioB U T€M MPOrPpaMMbl KoanuyecTBo yacoB DJIEKTPOHHbIE
n/n BCEro|KOHTPOJIbHbIE MpakTHYeckue | (Hu(ppoBbIe)
padoThI padoThbI o0pa3oBaTe/bHbIE
pecypchl
Pasnea 1. [lepBoHauagbHbIe XUMUYECKUE TTOHSATHS
1.1.|Xumus — BakHas 00J1aCTh €CTECTBO3HAHUS U 5 1 2 POIII
MIPAKTUYECKOMN JeATEeILHOCTH YeJI0OBEKa
1.2.|BemectBa 15 1 0 POIII
1 XHMHUYECKUE PEAKITUU
Hroro mo pasmemny 20
Paznen 2. Baxxuneiinme npeacTaBUTEIN HEOPraHUUECKUX BEIIECTB
2.1.|Bo3nyx. Kucnopon. [lonsitue 06 okcumax o) 0 1 POIII
2.2.|Bomopon. 3) 0 1 PO
ITonsaTHE O KUCTIOTAX M COJISAX
2.3.|KonmnuecTBEHHBIE OTHOLIEHNS B XUMUU 4 0 0 POIII
2.4.|Bona. PactBopsl. [loHsaTre 06 ocCHOBaHMSIX 5 1 1 POII
2.5.|0cHoBHBIC KJTacChl HEOpraHuyeckux coenuuennii |11 |1 1 P3III
Wroro no pazneny 30

Paspnea 3. [lepuognueckuii 3akoH u lleprnonnueckas cucrema xumnueckux 35eMeHToB . 1. MenaeneeBa. Ctpoenune
aToMOB. XUMHUYecKas CBsA3b. OKUCIUTENHHO-BOCCTAHOBUTEIbHBIE PEAKIINU

3.1.|ITepnoanueckuii 3akoH u [lepuonnyeckas cucrema |7 0 0 PO
xuMudeckux saemenToB . 1. Menaeneena.
Ctpoenue atoma

3.2.|Xumuueckas cBs3b. OKHUCIUTEIIBHO- 8 1 0 POIII
BOCCTAHOBUTEJIHHBIC PEAKIIUU

Uroro no pazneny: 15

PesepBHOE Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME |68 |5 |6




9 KUIIACC

Ne |HaummenoBaHue pa3jiesoB u TeM nporpammsl (KosmvecTBo yacos JIEeKTPOHHbIE
n/n (ungposbie)
o0pa3oBaTeJibHbIE
pecypchbl
BCeI [KOHTPOJbH |MPAKTHYECK
0 ble pa0oThl |He padoThbI

Pa3nea 1. BenecTBo 1 XuMHu4eckue peakiuu

1.1 |[ToBTOpeHue u yriyoJieHre 3HAaHUH OCHOBHBIX |5 1 0 POIII

. |pa3nmenoB kypca 8 kiacca

1.2 |OcHOBHBIE 3aKOHOMEPHOCTH XUMHUECKHUX 4 0 0 PO

. |peakuun

1.3 |DnekTpoauTrdecKas JUCCOUAIIHSL. 8 1 1 POIII

. |Xumunueckue peakiuu B pacTBOpax

Wroro no pazneny 17

Paznen 2. HemeTamibl u ux coelMHEHUs

2.1.|O0mas xapakTeprucTUKa XUMUIECKIX 4 0 1 PO
a1eMeHTOB Y IIA-rpynmsl. ['asorensr

2.2.|001mas xapakTepruCcTUKa XUMUIECKIX 5 0 0 PO
anemeHToB Y 1 A-rpynmnsl. Cepa u e€
COETMHEHMSI

2.3.|00m1as XxapaKTepuCcTUKa XUMUYECKIX 7 0 1 POIII
aneMeHTOB Y A-rpymibl. A30T, pochop u ux
COETMHEHMS

2.4.|00mas XxapakTepuCcTUKa XUMUYECKHX 8 1 2 POIII
anemMeHToB 1Y A-rpynnsl. Yriaepoa u KpeMHUN
Y X COCTMHEHUS

Wroro no pazueny 24
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Pa3ngen 3. Metanibl 1 BX COETUHEHUS

3.1.|O6mue cBOMCTBAa METAJIIOB 4 0 POII
3.2.|BaxuHenmue MeTaJIbl ¥ UX COCTUHEHUS 16 2 POIII
Wroro no pazneny: 20

Paznen 4. Xumus u okpyskaroiasi cpejia

4.1.|BemecTBa ¥ MaTepHAIbI B KH3HHU YeIOBEKA 3 0 |PRIII
Wroro no pazneny: 3

PesepBHOE Bpemst 4

OBIIEE KOJIMYECTBO YACOB T1O 68 7

ITPOI'PAMME
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