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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YypOBHE OCHOBHOIO o00IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoaaBaHusl yaeOHOTo npeameTa «XuMus»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1o xumuu Ja€T TPEACTABICHHE O IENAX, OOIlel cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHaBJIMBAET 00s13aTeNIbHOE MpeMETHOE CoJIep>KaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh M3YYEHHUS] XUMHU C Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TaKkKe TPEOOBAHUN K
pe3yabTataM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs peAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWE XUMHUH CIYXXUT OCHOBOM i (OPMUPOBAHUS MHUPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTUYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  peaJiM3alli  BO3MOXKHOCTEM  JUIS ~ caMOpa3BUTUSL U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCUT BKJaJ] B (POPMUPOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHENU(PUKON HAYYHOTO MBINIJICHUS, 3aKJIaJIbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU E€CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00y4aronInXcs;



CIocOOCTBYEeT (OPMHUPOBAHHUIO I[EHHOCTHOTO OTHOIICHUS K ECTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJl B IKOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

Jlanubple HampaBiieHHsT B OOYYEHUH XUMHUHU O00ECHeuMBaIOTCS CIEIH(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKH XMMHUH Ha ONPENEIEHHOM dTane €€
pa3BUTHSA.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOIIETO OOpa3oBaHUsI OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa cojiepkaHusi MPOrpaMMbl MO XMMHUHU CcPOpMHpOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKON CBSI3H;

— IIpeACTaBICHUM 00 NEKTPOJIUTHIECKON JUCCOIMAIIMY BEUIECTB B paCTBOPAX.

Teopernueckne 3HaHUSI PACCMATPUBAKOTCS HA OCHOBE AMIIMPHUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromMy, BBITIOJNHSS (YHKIIMKM OOBSICHEHHS W MPOTHO3MPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYYEHHS
M3y4aeMBbIX BEIIECTB.

OcBoeHue mporpaMmbl MO  XMMHUHU  CIOCOOCTBYeT  (hOPMHUPOBAHUIO
MPEJICTABJICHNUS] O XMMUUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MHUPA B JIOTHKE
e€ CHUCTeMHOW NpPHUPOJbI, LIEHHOCTHOTO OTHONIEHUS K HAy4YHOMY 3HAaHHIO U
MeTOJaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKaromuil MUp,
«buonorus. 5—7 knacce» U «PuU3nKaA. 7 KIacc.

[Ipy w3ydeHUM XUMUU TPOUCXOAUT (OPMHUPOBAHWE 3HAHUN  OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTEeCTBO3HAHWS, MPAKTUYECKOU
JEATEIbHOCTH 4YEJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HAHUN — BaXHEUHMX (PAaKTOB, MOHATUM, 3aKOHOB M TEOPETUUYECKHUX MOJIOKCHUM,
JOCTYITHBIX 00OOIICHW MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAYKH, B
NpUOOIIEHNM K HAyYHBIM METOJaM IIO3HAHMSI TP HW3YYCHUU BEIIECTB U
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XUMHUYECKHUX PEaKIHii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATENIbHBIX YMEHHUN U
UX TPUMEHEHUH B YYEOHO-IIO3HABATEIIbHOM M y4eOHO-UCCIEI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NpPAaBWJI 0€30IacHOr0 OOpamieHusi ¢ BEUIECTBAMU B
MOBCEHEBHOM JKU3HU.

[Ipy u3yyeHMM XMMHH Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa30BaHUsSI Ba)KHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (opMupoBaHME HWHTEUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TMPUHATHUIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

—  HampaBJEHHOCTh OOyYEeHHMs] Ha  CHUCTEMaTH4yeckoe  MpHOoOIIeHUE
oOy4JaronmMxcss K CamMOCTOSATEIbHON IO3HABATEIBHON NIE€ATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obOecrnieyeHre yCJIOBUM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYyYarOIIUMUCS
OMbITa PAa3HOOOPA3HON NEATETBbHOCTH, MO3HAHHUS U CAMOINO3HAHUS, KIIOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOLINX YHUBEPCAJIbHOE 3HAYEHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (dopmupoBanne oOwEel (YHKIMOHATBHOM M €CTECTBEHHO-HAyYHOMU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY’KaIoIller0o MHUpa, MCIOJb3yS 3HAHUS U OIBIT, MOJYyYEHHBIE MPU HU3YyUYEHUU
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJiieM B TOBCEIHEBHON >XM3HU U
TPYZIOBOU JIEATENBHOCTH;

— (hopMupoBaHKE Y 00yYarOUIUXCSl TYMAHUCTUYECKUX OTHOLUIEHUM, TOHUMaHUS
LHEHHOCTH XUMHUYECKUX 3HAHUM NIl BBIPAOOTKHU 3KOJOTUYECKH LEIECO00pa3HOro
NOBEACHUSI B OBITY U TPYHOBOM JEATEIBHOCTH B UEISIX COXPAHEHHS] CBOETO
3I0POBbS U OKPY’KAIOLIEN IPUPOTHOMN CPEBI;

— pa3BUTHE MOTHUBAIMU K OOYYEHHIO, CIOCOOHOCTEM K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HpoGuis U HampaBICHHOCTH AAbHEHIIEro
oOy4eHus.

OO111ee YyncIo 4acoB, OTBEACHHBIX JJI U3yUYECHUS] XUMUM HA YPOBHE OCHOBHOIO
oOmero oOpa3oBanus, cocrabisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COJAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Ponp Xumuu B KU3HU 4YelOBEKAa. XUMHS B CUCTEME HAYK.
Tena wm BemectBa. du3nMyecKkue CBOWCTBA BEHIECTB. ATrperaTHOE COCTOSHHE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI W MOJEKYJbl. XUMHYECKUE 3JIeMEHTbl. CHMBOJBI XUMHYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas (popmysna. BageHTHOCT aTOMOB XMMUYECKUX JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cOCTaBa BelecTB. OTHOcHUTENbHAs aToOMHas Macca. OTHOCHUTEIbHAS
MOJIEKYJIIpHas Macca. MaccoBas J0JIs1 XMMHUYECKOTO 3JIEMEHTA B COEIMHEHUMU.

KommuectBo BemectBa. Monbk. MossipHass macca. B3auMoOCBsI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AuHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUUYECKUX COCTUHEHUH.

Du3NYeCKUe U XUMUYECKUE SIBJIICHUS. XUMUYECKash peakuusi U €€ MpPU3HAKH.
3aKOH COXpaHEHHsI MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEAKIUH (COeTUHEHUS, Pa3I0KEHNUs, 3aMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYAOM, MpaBUjIaMu pabOTHl B JTAOOpATOpUU H
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YYCHHE U OMUCAHUE
bu3YecKuX CBOWCTB 0O0pa3lOB HEOPTaHMYECKUX BEIIECTB, HAOJIOJCHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiuil (pa3inoKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBrE xee3a ¢ pactBopoM conu meau (1),
U3y4YeHUE CIOCOOOB pPA3EICHHUs] CMECEH: C MOMOILBI0 MAarHuTa, (QuiIbTPOBAHUE,
BBITIApUBAHUE, AUCTHUISAIMA, XpoMaTorpadusi, MPoBEACHNUE OUYNCTKH MTOBAPEHHOMN
CONMM, HaONIOGHHE W  OMNHCAHME  PE3yJbTaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKUX BELIEeCTB

Bo3gyx — cmech razoB. CocraB Bo3ayxa. Kucinopoa — »3jleMEHT UM mpocToe
BeniecTBo. Haxoxxaenwe kuciaopoga B mOpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUS KUCTopoAa B J1abOpaTopuu W TPOMBINUIEHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TermmoBoit 3PpdexT XUMHUYECKON peakuuu, TEPMOXMMHUYECKHE YpPaBHEHHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJIEHHE MMapHUKOBOI0 3 deKTa, pazpyiieHrne 030HOBOTO CIOsI.

Bonopon — anemeHT u npocTtoe BemecTBo. Haxoxaenue Bogopoia B mpupoze,
bu3nYecKue W XUMHUYECKHE CBOKMCTBA, NPUMEHEHHE, CIOCOOBI TOJYYCHHUS.
Kucnots! u conm.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOAbl. Boma kak pactBoputelb. PacTBOpHL.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHHe NpUPOIHBIX BoJA. OXpaHa U OUUCTKA MPUPOIHBIX BOJI.

Knaccuduxanus Heopranuueckux coeauHenuil. Oxcunbl. Kiaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOWCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Krnaccudukamuss OCHOBaHMM: MIETOYM U HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknarypa kucnor. Dusnueckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psan axktuBHoctm meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3MYECKUE W XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COECAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OINPENICIICHUE COIACPKAHUSI KUCIOPOAa B BO3IAyXE, MOJIYUYCHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHWE, PACMO3HABAHME W M3YUCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEM pAaCTBOPEHHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),
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WCCJIEIOBAaHNE OO0pa3IOB HEOPTraHWYECKUX BEIIECTB PA3JIMYHBIX  KJIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHHWM, BBITECHEHHE OJIHOTO METAJIa JIPYTHMM W3 PacTBOpa COJM, PEUICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IHepuoauueckui 3akoH u Ilepuoamueckass cucremMa XHMHYECKHUX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKHA KIACCU(PUKAIMU XUMHUYECKUX »yeMeHTOB. I[loHsitTne o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnogmueckuit 3akoH. [lepronnueckas cucTeMa XUMHUYECKHX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aToOMHBIX saep. M3otonbl. Onexktponsl. CtpoeHne
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTM HW3MEHEHHUsI pajdyca aTOMOB XUMHUYECKUX 3JIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue Ilepuoamyeckoro 3akoHa u IleproanMYEeCKO CUCTEMBI XUMHUYECKUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBs3b. KoBajeHTHas (MojsipHas U HEMOJIAPHAs))  CBS3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKHUCIUTEIbHO--BOCCTAHOBUTENBHBIE  PEAKLIHM.
[Tporecchbl OKMCIEHUs U BOCCTAaHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3lioB BEIIECTB METAJIOB M HEMETaIOB, B3aUMOJICHCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHusl, COEAUHEHHUS).

Mescnpeomemmnuie ceasu



Peanuzanusi MeXNpeIMETHBIX CBSI3€d MpPU HM3YYEHUM XHMUU B 8 Kiacce
OCYILECTBIISIETCS 4Y€pe3 MHCIOJIb30BAHUE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTecTBEHHO--HAYyYHbIC MOHSATHUS: HAay4YHbIA (DakT, TMIOTE3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@duznka: Matepus, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU]I, U30TOIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O0BEM,
arperaTHO€ COCTOSIHME BEIeCTBa, Ta3, (PU3NYECKHE BEIIUYUHBI, EIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, rugpocdepa, MUHEpaIbl, TOPHBIE MOPOJIbI, MOJE3HBIE
MCKOMNAaeMbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuit 3akoH. [leproanueckas cucTeMa XUMUYECKUAX dJIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUYECKUX DJJIEMEHTOB IMEPBBIX TPEX MEPUOJAOB, Kaiaus, KaIbIUsi U HUX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHUAbl XMMHUYECKOW CBSI3U. THIBI KPUCTALNTUYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUIA KPUCTAJUIMYECKONW PEHIETKH U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukainyss 1 HOMEHKJIaTypa HEOPraHMYECKHUX BEHIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukaims XuMUYECKUX PEakiui M0 Pa3IudHbIM MPU3HAKaM (TI0 YHUCITy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHUYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4aCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue o ckopoct xumuuecko peakiuu. [loHsiTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEaKUUU U TMOJOKEHUE XUMUUYECKOTO

paBHOBECHSI.
OKHCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMU,  DJEKTPOHHBIA  OajaHC
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHOW  PEAKIIMH. CocraBieHue  ypaBHEHHIl
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OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMil C  HUCIOJb30BaHUEM METOJa
AIIEKTPOHHOTO OanaHca.

Teopus 3JIEKTPOAUTHUECKON AUCCOLMALMH. DJIEKTPOJIUTHI U HEIJIEKTPOJIHTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakuu nonHOTO OOMEHA. Y CJIOBHS MPOTEKAHUS PEAKIIM MOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJICIISIMA KPHUCTAJUIMYECKUX PEHIETOK HEOPTraHUYECKUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLECCAa JHUCCOIMAIIMU KHCIOT, IIEJIOYEe W COJieH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOLIUX —~ OPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaunibl 1 MX cOeIMHEHUS

OOmast xapakTepucTHKa TaloreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHasi KMCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHUE, MpUMEHeHHe. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M 4YeJoBeKa. BakHeWIme XJIOpUIbl U UX
HaXOXJICHUE B IPUPOJIE.

O6mast xapakrepuctuka 3meMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUUYECKUe CBOMCTBA. OKCUABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (HU3WYECKHE W XHUMHUYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE pPEaKIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha
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cyiabdaT-uoH. HaxoxaeHue ceppl u €€ cOeIMHEHUH B mpupoge. XUMHUECKOe
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

Ob6mast xapaktepuctuka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCJIECHHs. A30T, pacHpOCTpaHEHHE B MPHUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUEeCKUe U XUMUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpaJIbHBIX
yno0peHnil. XuMHUYEeCcKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpebl COETUHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosydyenue. Mcnonp3oBanne GpocdaToB B Ka4ECTBE MUHEPATBHBIX YIOOPEHU.

OOmast xapakrepuctuka 31eMeHTOB |V A-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(puUKalMM, pacIpoOCTpaHeHWEe B MNpUpoae, (U3MUECKHMEe U XUMHUYECKHUE
cBoiicTBa. Ancopbuusi. Kpyrosopot yriepona B npupojae. OKcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ conM, uX PU3NYECKUe U XUMHYECKHUE CBOMCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[lepBoHayabHbIe TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHHSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: XKHUpPax, OeNKax, yrieBojgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

Kpemuuii, ero ¢usuueckue ¢ XUMHYECKHE CBOICTBA, TIOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcunie kpemuus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BaHUE B
ObITYy, B IIPOMBILUICHHOCTU. BakHeWIlMe CTpOUTENbHbIE MaTepHaIbl: KepaMUKa,
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CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHHE OOpa3l0B HEOPraHMYECKUX BEILECTB, CBOMCTB COJSIHOW KHCIOTHI,
IPOBEJICHUE Kaue€CTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOAEHUE MTPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xkaromme (PU3NUEeCKHe M XUMHYECKHE CBONCTBA
raJlOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJB30BAHUE BUIECOMATEPUAIIOB),
O3HaKOMJIEHME C oOpa3lamMu XJOpPUAOB (TAJOT€HUAOB), O3HAKOMIIEHHE C
oOpasmamu  ceppl M €€  COCOUHEHUSIMH  (BO3MOXKHO  MCIOJIb30BaHHE
BUJICOMATEPHUAIOB), HAOIIOIEHNE TIpoliecca OOYIIIMBaHUs caxapa I0J JEeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, H3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PeaklMK Ha Cyab(dar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BUJIEOMATEPHUATIOB), 00pa3liaMu a30THBIX U (HochOpHBIX yAOOpEHUH, MOITyUYEHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKAHUS, B3aUMOJACHCTBUE KOHIEHTPUPOBAHHON a30THOW KUCJIOTBI C MEJIBIO
(BOBMOXKHO  HCIIOJIb30BAHHE  BHUJEOMATEPHAIIOB), U3y4eHUE  MOJeJIen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, QyiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CWIMKAaT-UOHBl M W3yYECHHE IIPU3HAKOB MX MPOTEKAaHUs, O3HAKOMIJICHHE C
NPOAYKUMEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTtasibl U X COCAUHEHUSA

OO1ast XapakTepUCTUKa XMMHUYECKUX 3JIEMEHTOB — METaJVIOB Ha OCHOBAHUU
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMUECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY ¥ IPOMBIIIJIEHHOCTH.

[Ilesounbie MeTauibl: nojoxkeHue B [leproanyeckoi cucTEME XUMHUYECKUX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKICHHE B IPUPOIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U
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TUJIPOKCUABl HaTpus MW Kanusa. lIpuMeHeHne 1EenouYHbIX METAUIOB W UX
COCIUHCHUM.

[[lenoyno3emenbHble  METAIbl MarHMdi MW KalbLMH: IIOJOXECHUE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. Baxueilne coequHEeHUs KalblUs (OKCHUJ, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJIoMUHUN: TI0JI0)keHUE B [lepnoanueckoil cuCTeMEe XMMHUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA AIFOMUHMSA. AM(POTEpHBIE CBOMCTBAa OKCHJIA U THIPOKCHIA
aJIIOMHHHUSI.

JKeneso: nomoxenne B llepuognueckon cucteMe XMMHYECKUX SJIEMEHTOB /.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conn xkemesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHME ¢ o0pa3llaMd METAUIOB U CIUIABOB, HUX (PU3MUECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYE€CTBCHHBIX PEAKIMM HA MOHBI: MarHus, KJIbIHS, aJIOMHHUS, LIMHKA, JKEJe3a
(1) u xene3a (1), meau (11), HabnrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 Mo TeMe « Baxknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

BemectBa u Marepuanbl B TOBCEIHEBHOM >KM3HM 4YelloBeKa. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpYKawouled cpenpl (mpeaenbHas AOoMyCcTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oO0pasIoB MaTepHAIOB (CTEKIJIO, CIUIABBI METAJUIOB, MOJUMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu

12



Peanuzamuss MeXnpeaMETHBIX CBA3€M NpU H3yYeHUH XUMHH B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAayYHOT'0 IUKIIA.

OO1ue ecTecTBEHHO-HAay4YHbIE MOHSTHS: HayyHbIM (pakT, rumoresa, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dusuka: marepusi, aTOM, 3JEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIIBI,
PaMOaKTUBHOCTD, MOJIEKYIa, AIIEKTPUYECKUI 3aps, POBOJHUKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CruiaBbl, (PU3MUYECKHE BEIMYMHBI, €AWHULBI W3MEPEHUsl, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTe3, nbIxaHue, Ouocdepa, IKOCHCTEMA, MHHEPAIbHBIC
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, rugpocdepa, MUHEpaIbl, TOPHbIE MOPO/IbI, MOJE3HbIE
UCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA NPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JINYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE  pe3yJbTaThl  OCBOGHHUS MPOTPAaMMBI  OCHOBHOTO  OOIIIEro
oOpa3oBaHMs JOCTUTalOTCA B XOA€ OOy4YeHHS XUMHH B E€IUHCTBE Y4eOHOU U
BOCIIUTATEIBHON JEATEIIBHOCTH B COOTBETCTBUM C TPAJAUIMOHHBIMU POCCHUUCKUMHU
COLMOKYJIBTYPHBIMM UM JIyXOBHO-HPAaBCTBEHHBIMU LICHHOCTSIMU, TNPHUHSATHIMU B
oOIecTBe TpaBWJIaMHd M HOPMaMd TIOBEJACHUS U CIOCOOCTBYIOT TpolleccaM
CaMOITO3HAaHUSsI, CAMOPA3BUTHUSA U COLUATIA3AIMN 00YUYaIOIINXCS.

JInyHOCTHBIE pe3yJIbTaThl OTPAKAIOT TOTOBHOCTh oOy4Jaronmxcs
PYKOBOJCTBOBaTbCA  CUCTEMOW  TO3UTUBHBIX  ILIEHHOCTHBIX  OpPUEHTAMH U
pacIlIMpEeHre OMbITa ACSTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

NATPUOTHYECKOT0 BOCTIMTAHUA:

IIEHHOCTHOTO OTHOIICHUS K OTE€YECTBEHHOMY KYJbTYPHOMY, UCTOPHUYECKOMY M
HAay4YHOMY HACJIEIMI0, MOHUMAHUS 3HAYEHUS XUMHUYECKOM HAyKh B KU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIJIAJIETh JIOCTOBEPHOW HH(pOpMAIUEH O
MEePEIOBbIX JOCTMXKCHUSAX M OTKPBITHUSX MHUPOBOM U OTEUECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

rPakIAHCKOT0 BOCTIUTAHMS:

OPEACTaBICHUS O COUMAIBHBIX HOPMaxX M MPaBWIAX MEXKIUYHOCTHBIX
OTHOIIEHUN B KOJUIEKTUBE, KOMMYHHMKATUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, y4eOHO-HCCIIEI0BATENbCKOM, TBOPUECKOM U IPYTUX BUIAX JIEATEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HONW COBMECTHOM JIESITEIBHOCTH TMPU  BBIMOJHEHUU
y4eOHBIX, TMO3HABaTEIbHBIX 3a/a4, BBITOJIHCHUH XUMHUYECKHUX DJKCIEPUMEHTOB,
CO37IaHUU YYEOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIIOHMMAHUIO M B3aUMOTIOMOIIIH
B IIpOIIeCCe ITOM y4eOHOM JAeATeTbHOCTH, TOTOBHOCTH OIICHHUBATh CBOE IMOBEICHUE H
MOCTYNKH CBOMX TOBAPUIIEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HaHMS MOCJIEACTBAMN MTOCTYIKOB;

HEHHOCTH HAYYHOI0 MO3HAHMS:

MHPOBO33PEHYECKUE MPEICTABICHUS O BEHIECTBE U XUMHUYECKON pEeaKIuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAyKU U COCTABJISIONINAE
OCHOBY JJIsl TIOHMMAaHHSI CYIIHOCTH HAay4YHOU KapTHHBI MUpa, IpeAcTaBieHus o0
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUSI TPUPOJBI, B3aMMOCBS3AX UEJOBEKa C
MIPUPOIHOM CPEJIOW, O POJIM XMMHUHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEMN;

M03HAaBaTEJIbHbIE MOTHBBI, HANpPaBJICHHbIE HA TMOJIYYEHHE HOBBIX 3HAHUW MO
XUMUH, HEOOXOJIUMBbIC sl OOBSICHEHUS HAOII0JaeMbIX MPOLIECCOB U SBJICHUH,
MO3HABATENbHON, MH(POPMAIIMOHHON W YMTATEIbCKOW KYJbTYpbl, B TOM YHCIIE
HaBBIKOB  CaMOCTOSITEIbHOH pabOThl C yYeOHBIMH TEKCTaMH, CIPABOYHOM



JUTEPATYpPOH, JIOCTYIMHBIMA TEXHUYECKUMH CpPEJICTBaMH  HMH(GOPMAIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOYy4YeHHI0O M TO3HAaHUIO, JIOOO3HATENBHOCTh, TOTOBHOCTh U
CIIOCOOHOCTH K caM000pa30BaHUI0, MPOEKTHOW U UCCIIEI0BATEILCKON JIEATEIbHOCTH,
K OCO3HaHHOMY BBIOOpPY HAIPaBICHHOCTH U YPOBHS OOYUYCHUS B JaTbHEHUIIIEM;

(popMupoBanus KyJbTYpPbl 310POBbS:

OCO3HAHME IIEHHOCTHU >KU3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO,
YCTAaHOBKM Ha 3J0pOBBIM 00pa3 >KW3HU, OCO3HAHHME TIOCJIEJICTBUA M HENPUITHE
BpEAHBIX  MpUBbIYEK  (YMOTpEeOJIEHUsT ~ alKoroJii, HAPKOTUKOB,  KYpEHHS),
HEOOXOJAMMOCTH  COOJIOJEHUS TPpaBWwI OE30MacHOCTH TIpW  OOpamieHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEATbHOMN KU3HMU;

TPYAOBOI0 BOCIIUTAHMS:

UHTEPEC K MPaKTUYECKOMY H3YUYEHHUIO Mpodeccuil M TpyJa pa3IuyHOTO Poja,
YBaXXEHHE K TPYAY U pe3ysbTaTaM TPYIOBOW AEATEIBHOCTH, B TOM YHUCIIE HA OCHOBE
MIPUMEHEHUS TIPEAMETHBIX 3HAHUW MO XMMHH, OCO3HAHHBIM BHIOOP MHIUBUIYATIBHOU
TPAGKTOPUM TPOJOKEHUS OOpa3oBaHUSI C YYETOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX WHTEPECOB M MOTPEOHOCTEH, YCHENIHOU
Mpo(EeCCUOHATIEHON JIEATETbHOCTH U Pa3BUTHSA HEOOXOJIUMBIX YMEHUH, TOTOBHOCTh
aJanTUPOBAThCA B MPOPECCUOHANIBHOU CPEJIE;

IKOJIOTHYECKOT0 BOCITUTAHUS:

AKOJIOTUYECKH LIEeTeCO00pa3HOe OTHOUIEHUE K MPUPOJIE KaK UCTOYHUKY KU3HU HA
3emJie, OCHOBE €€ CYLIECTBOBaHMsI, TOHUMaHUE LIEHHOCTH 37J0POBOTO M O€30MacHOr0
oOpaza KHW3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (HU3UYECKOMY U
MICUXUYECKOMY 3/I0POBbIO, OCO3HAHUE LIEHHOCTU COOIIOAEHUS MpaBHil 0€30MacHOro
MOBEJICHUST TpU padoTe C BEIIECTBAMU, a TaKXe B CHUTyallUsAX, YrpoKarolux
310POBBIO U KWU3HHU JIKOJICH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, TOJy4aeMmble NpPU HU3YYCHUH XUMUHU, IS
pelIeHusl 3a7a4, CBSI3aHHBIX C OKPYKAIOLIEW NPUPOAHOM CPENOH, ISl MOBBIIICHUS
YPOBHSI  DKOJIOTMUECKOM  KYyJbTYpbl, OCO3HaHWS  TJIOOAJIBHOrO  Xapakrepa
AKOJIOTMYECKUX TMPOoOJIeM M TyTel WX pEIICHUs MOCPEICTBOM METOJIOB XHUMHH,
AKOJIOTMYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBAaThCS MM B IO3HABATEILHOM,
KOMMYHHUKATUBHOM U COLMAJILHOM ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATDI

B cocraBe MeranpeaMETHBIX PE3YJIbTATOB  BBIACISAIOT  3HAUYMMBIC IS
dhopMUpOBaHUST MUPOBO33PEHUSI OOIICHAYUYHBIC MOHATHUS (3aKOH, TEOpHUsI, MPUHIINII,
runore3a, (axkT, CcUCTeMa, TPOIECC, OKCIEPUMEHT U JIPyroe.), KOTOphIC
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax W TO3BOJISIIOT Ha
OCHOBE 3HAaHUW M3 ATUX MpPeAMETOB (OPMHUPOBATH NPEJCTABICHUE O LIETOCTHOU
HAy4YHOU KapTUHE MHUpA, U yYHHBEpCAJIbHbIE yueOHble NEHCTBUS (MO3HABaTEIbHBIE,
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KOMMYHUKATHUBHBIC, PETYJISATHBHBIE), KOTOpPhIE OOECreunuBalOT (HOPMHUPOBAHUE
FOTOBHOCTH K CAaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYILIECTBJICHUIO Y4YEOHOI
JIEATSIILHOCTH.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble Jilornueckue JaeiicTBUA:

YMEHHS UCIOJIb30BaTh MPUEMBI JJOTUYECKOTO MBIIUICHHUS IPU OCBOCHUM 3HAHUMA:
pPacKpbIBaTh CMBICI XUMHUYECKUX MOHSITUN (BBIICIATh UX XapaKTepHbIC MPHU3HAKH,
yCTaHABJIMBATh B3aMMOCBS3b C JAPYTUMH THOHSATHSIMH), WCIOIB30BaTh MOHITHUS IS
0OBSICHEHUS OTIICNbHBIX (DAKTOB M SIBJICHUM, BHIOMPATh OCHOBAHUS M KPUTCPUH IS
KJIacCU(PUKAIMA XUMUYECKUX BEIIECTB W XUMHUYECKHX PEaKIWid, yCTaHABIUBATH
MIPUYHHHO-CJICACTBEHHBIC CBSI3M MEXKITYy OOBEKTaMHU W3YUYCHUS, CTPOUTH JIOTHUECKHE
paccyxaeHus (MHIYKTHBHBIC, JEAYKTHUBHBIC, IO aHAJOTHH), JeJaTh BBIBOABI U
3aKJIIOUCHUS;

yMEHHE TIPUMEHATh B IIpoIecce IIO3HAHWUA TOHATUA (TPEeAMETHBIE U
METanpeIMETHBIE), CUMBOJIMYECKUE (3HAKOBBIC) MOJICTH, UCIOJIb3yeMble B XHMUH,
peoOpa3oBbIBATh IMIUPOKO NMPUMEHSIEMbIE B XMUMHUU MOJICJIbHBIC MPEJICTABICHUS —
XUMHUYECKUH 3HAaK (CMMBOJ DJJIEMEHTa), XUMHUUYecKas (opMylia U ypaBHEHHE
XUMHUYECKON peakIuu — IpHU pelleHUH y4eOHO-IO03HABaTENbHBIX 3a7ad, ¢ Y4ETOM
ATUX MOJICTBHBIX TPEJACTABICHUN BBIABISITE U XapaKTEPU30BaTh CYIIECTBEHHBIE
MPU3HAKU U3Y4aeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U XUMHUYECKUX PEaKIuH,
BBIABJISTh  OOIIME  3aKOHOMEPHOCTH, IMPUYUHHO-CICICTBEHHbIE  CBS3U U
MPOTHUBOPEYMS B U3YyUAEMbBIX MPOIIECCAX U SABJICHUSIX.

ba3oBble ncciiegoBare/bCKHe AeiiCTBUS:

YMEHHME HCMOJIb30BaTh IIOCTABJICHHbIC BOMPOCHI B KauyeCTBE MHCTPYMEHTA
MO3HAaHUs, a TaKXKE B KQUECTBE OCHOBHI ISl ((OPMUPOBAHUSI TUIIOTE3bI MO MPOBEPKE
MPABUILHOCTH BBICKA3bIBAEMBIX CYXKJICHUH;

NpUOOpETeHHE OIbITa 110 IUIAHUPOBAHUIO, OpPraHU3alldd W  TMPOBEICHUIO
VUCHUYECKUX OKCIICPUMEHTOB, yMEHHWE HaOMIoJaTh 3a XOJOM IIpoIrlecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATh €ro pe3ynbTaT, (GopMyaupoBaTh OOOOIICHUS U
BBIBOJIbI 11O PE3yJIbTATaM MPOBEIEHHOTO OIbITA, UCCIEAOBAHUS, COCTABISATh OTUET O
MpoJieJIaHHOM padoTe.

Pabora c nndopmanueii:

yMEHUE BbIOMpaTh, aHAJIU3UPOBATH U HWHTEPIPETUPOBATH HHQPOPMAIUIO
pPa3IMYHBIX BUAOB U (OPM MPEJCTABICHUS, MOJIYy4aeMyl0 W3 Pa3HbIX HMCTOUYHHKOB
(Hay4HO-TIONYJISIpHAS IUTEpaTypa XUMUUYECKOTO COJIepKaHusl, CIIPABOYHBIC TTOCOOUSI,
pecypcbl HTEepHETa), KPUTUYECKH OLIEHUBAaTh MPOTUBOPEYUBYIO U HEJOCTOBEPHYIO
uH(pOpMaITHIO;

yMEHUE NPUMEHATh pPa3JIU4YHbIE METOABl M 3aMpoChl IPU IOUCKE U OTOOpe
uHQOpMaIlMM U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAUMBIX ISl BBIMOJHEHHUS
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y4eOHBIX M MO3HABATEIbHBIX 3a7[a4 OMPEACIEHHOTO THUIA, TPUOOpPETEHHE OMbITa B
o0jacTd  HMCMONB30BaHUS  WMH(OPMALMOHHO-KOMMYHHKATHUBHBIX  TEXHOJOTHH,
OBJIQJICHUE KYJbTYPOW AKTUBHOTO HWCIIOJIb30BaHUS PA3JIMUHBIX MOUCKOBBIX CHCTEM,
CaMOCTOSTENIbHO BBIOMpaTh ONTHUMAIbHYIO (DOopMy mpeacTaBieHus MHOpMauu U
WUIIOCTPUPOBATh pEIIaeMble 3aJauyd  HECIOXKHBIMA CXE€MaMH, JuarpaMMami,
apyrumu popMamu rpaduKi U UX KOMOUHAIMSIMH;

YMEHUE HCHOJb30BaTh W  aHAJIM3UpPOBaTh B  Ipolecce y4eOHOH H
UCCJIEIOBATENLCKONM JIEATENIbHOCTH WH(GOPMAIMI0 O BIUSHUU TMPOMBIIIJICHHOCTH,
CEJILCKOr0 X035MCTBAa U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEH TPUPOTHON CPEBI.

KoMmyHMKaTHBHBIE YHHBeEpPCaJbHbIe YueOHbIe NeCTBHSA:

YMEHHS 3a7]aBaTh BOMPOCHI (B XOJie Auanora v (Miau) JUCKYCCUU) IO CYIIECTBY
oOcyxnaemMoi  TeMbl, (OPMYJIUPOBaTb CBOM  NPEJIOKEHUS  OTHOCHUTEIBHO
BBIIIOJIHEHHUS IIPEUIOKEHHOM 3a1a4H;

YMEHUS MPEACTABIISITH MOJyYECHHBIE PE3YJIBTATHI [TI03HABATEIIBHON JEATEIBHOCTH
B YCTHBIX M MUCBMEHHBIX TEKCTaX; JAENAaTh MPE3EHTAIUIO PE3yIbTAaTOB BBIOJHEHUS
XUMUYECKOTO HKCHEpUMEHTa (Ja00paTOpHOTO OMbITa, J1TA0OpaTOPHOM pPadOTHI MO
MCCJIEJOBAaHHUIO CBOWCTB BELIECTB, YU€OHOTO MPOEKTA);

YMEHHUSI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMM B  COBMECTHOMU
MTO3HABATEJIbHOM U UCCIEI0BATEIbCKON NEATEIBHOCTH MPU PEIICHUH BO3HUKAOIINX
npobjieM Ha OCHOBE Yyu€ra OOIIUX HHTEPECOB U COTJIACOBAHUS TMO3UIUI
(oOcyxieHns, 0OMEH MHEHUSIMH, «MO3TOBBIE€ IUITYPMBD», KOOPAUHALIMS COBMECTHBIX
JICUCTBUMN, OMpeelIeHNe KPUTEPUEB MO OIEHKE KAayeCTBa BBHITIOJHEHHON pabOThl U
Ipyrue).

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIC 1eiiCTBHSA:

YMEHUE CaMOCTOATEIBHO OMNpEeAeNATh LEIU JEATEeNbHOCTH, IJIAaHUPOBATh,
OCYILIECTBISATh, KOHTPOJIMPOBATbH U MpPH HEOOXOJUMOCTH KOPPEKTHPOBATh CBOIO
NesITeIbHOCTh, BbIOMpaTh Hanbosee 3()(PEeKTUBHBIE CIOCOOBI pelieHus YYeOHBIX U
[IO3HABATEJIbHBIX  3aJa4, CaMOCTOATEIBHO COCTABJIATh WM KOPPEKTUPOBATH
[IPEUIOKEHHBI QJITOPUTM JIEUCTBUM NP BBINIOJHEHUM 3aJaHUW C  Y4YETOM
MOJIyYeHHUs] HOBBIX 3HAHUM 00 M3y4yaeMbIX OOBEKTaX — BEUIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOIO pe3yJibTaTa 3asBICHHON LENH, YMEHHE
HCIIOJIB30BaTh U AaHAIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbI€ B YCIOBUU 3aIaHHM.

HPEAMETHBIE PE3YJIBTATBI

B cocTaBe npeaMeTHBIX pe3yJbTaTOB MO OCBOCHHUIO 0053aTENbHOTO COJEPIKAHMS,
YCTAaHOBJICHHOTO  JTaHHOW  defepanbHOl  padodeil  mporpaMMoM, BBIIEISIOT:
OCBOCHHBIE OOYYalOIIMMHCS Hay4YHbIE 3HAHHSA, YMEHHS M CIOCOOBI JeHCTBHIA,
cnenu@uueckue Uil MpeAMETHON obOmactu «XUMHS», BHUABI JAEATEIBHOCTH IO
MOJIYYEHHIO HOBOT'O 3HAHUS, €0 MHTEPIPETALMH, TPEOOPA30BAHUIO U IPUMEHEHUIO B
Pa3IUYHBIX YUYEOHBIX U HOBBIX CUTYaIIHSIX.
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K xoniy oOyueHus B 8 KJjiacce mpeaIMeTHBIE Pe3yJbTaThl HA 0Aa30BOM ypOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUN:

pacKpbIBaTh CMBICJ OCHOBHBIX XHMHYECKHX [MOHATHI: aToOM, MOJIEKYJa,
XUMUYECKUN AJIIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOIHAS
Y HEOJHOPOJIHAsA), BaJEHTHOCTb, OTHOCUTENIbHASI aTOMHAsi MU MOJEKYJISIpHAs macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJIApHAs Macca, MaccoBas [J0JISI XHUMHYECKOIro
3JIEMEHTa B COEIMHEHHH, MOJISIPHBIM OOBEM, OKCHJ, KHUCJIOTa, OCHOBAaHHUE, COJb,
AIEKTPOOTPULIATENBHOCTD, CTENEHb  OKHCIICHHWS,  XUMHYECKas  peaxkuus,
KJaccuuKanus peakiuil: peakiud COSAUHEHUs, PEaKlUM Pa3JI0KEHUs, peakluu
3aMEIEHUs, peakuud OOMEHa, 3K30- M DHIOTEPMHUYECKHE pEeakluu, TeIUIOBOU
ahdexT peaknuu, SAPO aToMa, SICKTPOHHBIA CIIOM aToMa, aTOMHAas OpOWTAIIb,
paguyc aTomMa, XMMHUYECKas CBs3b, MOJISIPHAs M HEMOJSpPHAs KOBAJEHTHAs CBS3b,
MOHHAs CBs3b, MOH, KATMOH, AaHHOH, PACTBOP, MaccoBasi JI0Jisl BellecTBa (IIPOIICHTHAS
KOHIIEHTpAIusi) B pacTBOPE;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHSATUNA U MPUMEHSTH
ATH MOHATHUSI IPU ONKUCAHUY BEILIECTB U UX MPEBPAIICHUH;

UCIIOJIb30BaTh XUMHUYECKYI0O CUMBOJIMKY JUIsI COCTaBJICHHUS (DOpPMYI BEIIECTB U
YPaBHEHUN XUMUUYECKUX PEAKLINM;

OTPENICIIATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSIX, CTETICHb
OKHCJICHHUSI DJIEMEHTOB B OWHAPHBIX COEJUHEHMSX, MPUHAJIEKHOCTh BEIIECTB K
OnpenenéHHOMY KJIacCy COeQUHEeHUuM 1o (opmynaM, BUJ XUMHYECKOW CBSI3U
(KoBaJIeHTHAs! M HIOHHASI) B HEOPTAHUUECKUX COCAMHEHUSIX;

packpeiBath  cMbicil  [lepmoamueckoro  3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh MOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUUYECKUX
AJIEMEHTOB OT MX MojokeHus B Ilepumonuueckoll cucTeme, 3aKOHOB COXpPaHEHHUS
Macchl BEHIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOIO YYEHHs, 3aKOHa
ABorazapo;

OMKCHIBATh M XapaKTepu30BaTh TabnuuHyio (opmy Illepuogmdeckoil cucTembl
XUMUYECKUX DJIEMEHTOB: pa3iMyuyaTh MOHATHS «IJaBHas moiarpynna (A-rpymnma)»y u
«moboyHass noarpynna (b-rpynma)», Maible W OOJIbIIME TEPUOAbl, COOTHOCUTH
0003HaueHus, KOTOphIe UMEIOTCS B Tabnuie «lleproguyeckas cucteMa XUMHIECKHIX
aneMmeHTOB [. . MenaeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUSI ATOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB W 3aps] sapa, o0OIllee YUCIO 3JIEKTPOHOB U
pacnpesesieHUue uX 1Mo JIEKTPOHHBIM CIOSIM);

KJIacCU(UIMPOBATh XUMUYECKUE DJIEMEHThl, HEOpPraHMYeCKUEe BEIECTBA,
XUMUYECKUE peakiuu (10 YMCIy U COCTaBy YUYAaCTBYIOUIUMX B PEAKIUM BEIIECTB, IO
TeroBoMy b dexTy);
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XapakTepu30BaTh (OMHCHIBATh) OOIIME XWMHUYECKHE CBOMCTBA  BEIIECTB
pa3IMYHBIX KJIACCOB, IMOATBEPKJas ONHWCAHUE NPUMEPAMH  MOJIEKYJISIPHBIX
YPaBHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKIINIA;

IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX Kay€CTBEHHOTO
COCTaBa, BO3MOYKHOCTM MNPOTEKAHHS XUMUYECKHUX MPEBPALICHUNA B Ppa3IMYHBIX
YCIIOBHSIX;

BBIYUCIIATh OTHOCUTENIBHYIO MOJIEKYJSIPHYI0O M MOJISIDHYIO MacChl BEILECTB,
MacCCOBYIO JIOJIF0 XMMHYECKOTO AJIeMEeHTa Mo (popMyJie COeIMHEHHUSI, MAaCCOBYIO JOJIO
BEILIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINY;

MIPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBHOW NEATEIbHOCTH — aHAU3 H
CUHTE3, CpaBHEHHUE, 00O0OIEHWEe, CHUCTEeMaTH3allhI0, KIACCHU(PUKAIIUIO, BBISIBICHUC
IIPUYUHHO--CJIEICTBEHHBIX CBS3€W — JUJISl U3YYEHHsI CBOWCTB BEILIECTB U XMMUYECKUX
peakiuii, €CTeCTBEHHO-HAy4YHbIE METOJbl IO3HAaHUS — HaOJIIOJCHHE, HU3MEpPEHUE,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICICHHBIN);

CJIeIoBaTh NpaBWJIaM IMOJb30BAHUA XHMHYECKOM NOCYI0Ml U J1abOpaTOpHBIM
0o00OpyZI0OBaHUEM, a TAaK)Xe MpaBHjaM OOpalleHUsl C BEIIECTBAMU B COOTBETCTBHUM C
UHCTPYKUUSMU 1O BBIIOJIHEHUIO J1A0OPATOPHBIX XUMHUYECKHX OINBITOB IO
MOJIyYEHUI0O M COOMpPAHHIO Ta3000pa3HbIX BEIIECTB (BOAOpPOJAa M KHUCIOPOJA),
IIPUTOTOBJIEHUIO PACTBOPOB C OINPEAEIEHHOM MAacCOBOM JIOJENM PacTBOPEHHOTO
BEILIECTBA, IUIAHUPOBATH M  MPOBOJUTH XHUMHYECKHE OKCHEPUMEHTHI IO
pPacno3HaBaHHUIO PACTBOPOB LIEIOYEH U KHUCIOT C MOMOUIBI0 MHIUKATOPOB (JIAKMYC,
beHondTanenH, METUJIOPAHK U IPyTHE).

K koHiy oOyueHus B 9 KJjacce npeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIIMXCA YMEHUM:

PacCKpbIBaTh CMBICI OCHOBHBIX XMMHYECKMX MOHSITHH: XMMHUYECKHH 3JIEMEHT,
aTOM, MOJIEKYJIa, MOH, KaTUOH, aHHWOH, IPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPULATENBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKAsl pEaKIys,
XUMUYECKasl CBSA3b, TEIJIOBOM AP(HEKT peakiuu, MOJb, MOJSIPHBIM 00BEM, pacTBOD,
AIEKTPOIUTHI, HEATEKTPOIUTHI, FMEKTPOTUTHUECKAS TUCCOLMALIMS, PEAKIIUH HOHHOTO
oOMeHa, KaTaiu3aTop, XHMHYECKOE€ paBHOBECHE, OOpaThuMble M HeoOpaTHUMbIC
peakuuy, OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIE peakuuy, OKHUCJIUTEIb,
BOCCTAaHOBUTENb, OKHCIIEHHE W BOCCTAHOBJICHHE, AJUIOTPONHs, aM(OTEPHOCTbD,
XUMUYECcKas CBs3b (KOBaJEHTHasl, WOHHAs, MeTaJuIMuecKas), KpUCTaInyecKas
pemeTKa, KOppo3usi METAIIOB, CIUIABbI, CKOPOCTh XMMHUYECKOW peakluu, Mpe1eIbHO
nonycrumas konentpauus [1JIK Bemecrsa;

WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUYECKHX MOHATHA M IMPUMEHSTH
9TH TOHSTHS NPU OMMCAHUU BEUIECTB U UX MTPEBPALLCHMIA;

UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISI COCTaBJICHHS (HOPMYJ BEIIECTB U
YPaBHEHUU XUMHUYECKUX PEAKIINN;
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ONpENENsATh BAJICHTHOCTh M CTENEHb OKHUCJIEHUS XUMHUYECKHX 3JIEMEHTOB B
COEIMHEHUSX Pa3JU4YHOrO0 COCTaBa, NMPUHAIJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCy COEJIMHEHUN 1Mo (popmysiaM, BUJI XUMHUYECKON CBSI3U (KOBAJICHTHAs, MOHHAs,
METa/NInYecKasi) B HEOPraHWYECKUX COCIMHEHUSX, 3apsA]l MOHA MO XUMHYECKOU
dbopMyIie, XxapakTep Cpellbl B BOAHBIX PAacTBOpax HEOPTAaHUYECKUX COCIUHEHUH, TUI
KPUCTaJUIMYECKOW PEIIETKH KOHKPETHOT'O BEIIECTBA;

packpeiBath cmbicn Ilepuonmueckoro 3akona JI. WM. Menneneera wu
JEMOHCTPUPOBATh €ro IMOHMMAHUE: OMHUCHIBATH U XapPaKTEPU30BaTh TAOIMYHYIO
dbopmy Ilepuoguueckoil cUCTEMbl XUMHUYECKHUX BJIEMEHTOB: pasiinyaTh MOHSATHUS
«rnaBHasg noarpynmna (A-rpymnmna)» u «nodouynas noarpynna (b-rpymnma)», mansie u
00JIbIIIKE TIEPUOJIBI, COOTHOCUTH 0003HAYEHUS, KOTOPHIE UMEIOTCS B IEPUOAUIECKON
TabJIMLEe, C YHUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHUS AaTOMOB XHUMHUYECKHUX
AJIEMEHTOB (COCTaB U 3apsll Aapa, 001ee YUCIIO JIEKTPOHOB U PACHPEEIICHNE UX TI0
AJIEKTPOHHBIM CJIOSIM), OOBSACHATH OOILIME 3aKOHOMEPHOCTH B M3MEHEHMM CBOWCTB
AJIEMEHTOB M MX COEIMHEHMI B MpeJeiax MaJlbIX IMEPUOJO0B U INIABHBIX MOATPYII C
YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(PUIMPOBATh XUMUYECKUE DJIEMEHThl, HEOPraHWYECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YUCIY U COCTAaBY yYacTBYIOIIMX B PEaKLUU BEILIECTB, IO
TerioBoMy 3 (PeKTy, 0 UBMEHEHHUIO CTENIEHEW OKUCICHUSI XUMHUUECKUX JJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOIIME U CEU(DUUECKHEe XUMHUUECKHUE CBOMCTBA
MPOCTBIX U CJIOXHBIX BELIECTB, MOJITBEPXkAasl ONMMCAHUE TPUMEPAMH MOJEKYJISPHBIX
Y MOHHBIX YPABHEHHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLUN;

COCTABJISITh YPABHEHMS AIEKTPOJIUTUYECKON JMCCOLMALMM KUCIOT, IIEI0Yed U
COJICH, TOJHBIE U COKpAIIEHHbIC YPaBHEHUS PEakUMid MOHHOIO OOMEHa, ypaBHEHUS
peakuMii, MOATBEPKAAIOIIMX CYUIECTBOBAHME TI'E€HETUYECKOM CBSI3U  MEXKIY
BEILECTBAMH PA3JIMYHBIX KIIACCOB;

pacKkphIBaTh CYILHOCTh OKHUCJIUTEIIBHO-BOCCTAHOBUTEIBHBIX peakuui
MOCPEACTBOM COCTaBJIEHUS 3JIEKTPOHHOTO OajlaHca 3TUX peaklui;

OPOrHO3UPOBATh CBOMCTBAa BEHIECTB B 3aBUCUMOCTH OT HMX CTPOECHUS,
BO3MOKHOCTH MPOTEKAHUSI XUMUYECKHUX MTPEBPAILICHUI B PAa3JIMYHBIX YCIOBUSIX;

BBIYKCIIATH OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAacChbl BEILECTB,
MacCOBYIO JIOJII0 XUMHUYECKOTO 3JIEMEHTa 0 (OpMyJie COeTUHEHUS, MACCOBYIO JTOJIO
BEILIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON pPEAKIUY;

coON0/IaTh MpaBUjia TOJIb30BAHUS XUMHUYECKON MOCYJoM M J1abopaTOpHBIM
o0opyZ0BaHUEM, a TakXKe MpaBuiia OOpalleHUs] C BEIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSIMA TI0  BBIMIOJTHCHUIO JAOOPATOPHBIX XHWMHYECKHX OIBITOB  TIO
MOJIyYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHaKa U YIJIEKUCIIOTO ra3a);

IPOBOJNTh pPEAKLMH, MOATBEPKIAOIIME KAUYECTBEHHBIA COCTAaB PA3IUYHBIX
BEIIECTB: PAaCHO3HaBaTh OMBITHBIM MYTEM XJIOpHI-, OpOMUI-, MOAMI-, KapOoHaT-,
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docdar-, cumukar-, cynbdar-, TUIPOKCUI-HNOHBI, KATHOHBI AMMOHHUS ¥ HOHBI
W3YyYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHE B BOJHBIX PACTBOPAX HEOPraHUYECKHUX

BCIICCTB,

IMPUMCHAThL OCHOBHBIC OIICPpallU MBICIIUTEILHON HACATCIIBHOCTU — aHAJIN3 U
CUHTE3, CpaBHCHHE, OOOOIICHHWE, CHUCTEMATU3AlMI0, BBISBICHWE TMPUYUHHO-
CJIEJICTBEHHBIX CBSI3€M — JUISI U3YYEHHSI CBOWCTB BEIIECTB M XMMHUYECKHUX PEAKIUM,
€CTECCTBCHHO-HAYYHbIC METOJIbI IMMO3HAHUA — HaOII0JICHHUE, U3MEpEHUe,
MOJICTUPOBAHUE, IKCIIEPUMEHT (pEaJIbHBIM U MBICIICHHBIN ).

TEMATHYECKOE IINTAHUPOBAHHUE
8 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne HaumenoBanmne
(undposbie)
n/ | pa3JesioB H TeM Bcer  Konrpoibu IpakTHyeck
oOpa3oBaTe/ibHbIE
I MmporpaMMabl 0 ble padoThI ue padoThbl
pecypcsbl
Pasznea 1. [lepBoHayaibHble XUMHYECKHE TOHATHUSA
Xumusa —
Ba)kHas 00J1aCTh
bubnnoreka IIOK
€CTECTBO3HAHUS U
1.1 N 5 2 https://m.edsoo.ru/7f418
MIPaKTUYECKOU
37¢
JIeSITeIbHOCTU
YyeJioBeKa
BemectBa u bubmuorexa [JOK
1.2 XUMHYECKHE 15 1 https://m.edso00.ru/7f418
peakiuumn 37c
Hroro no paszneny 20

Pasnen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB

B .
Kzi”zxo Bu6miorexa [TOK
2.1 F1OPOAL. 6 https://m.eds00.ru/7f418
[TonsiTue 00
37c
OKCHJIaX
Bonopoa.Ilonsitu bubnmoreka [JOK
2.2 € 0 KHCJIOTax 1 8 1 https://m.edsoo.ru/7f418
COJISIX 37¢c
Bopna. PactBopsl. bubnmoreka [JOK
2.3 [TonsiTue 06 5 1 1 https://m.edsoo.ru/7f418
OCHOBaHHMIX 37¢c
2.4 OcHOBHBIC 11 1 1 but6mmoreka [IOK
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

KJIACCHI
HEOPraHUYEeCKUX
COE€IUHEHUN

https://m.edsoo.ru/7f418
37c

Hroro no pazneny

30

Paznen 3. llepunonnyeckuii 3axkon u [lepuoguyeckas cucreMa xumuieckunx 3j1ementon /1. U.
MenpeneeBa. CtpoeHue aToMoB. XumMudeckas ¢Bsizb. OKUCINTEIbLHO-BOCCTAHOBUTEIbHbIE

peakiuun
[Tepuonnueckuii
3aKOH 1
Hepuoiecias bu6nuoreka [IOK
3.1 cucrena 7 https://m.edso0.ru/7f418
XUMHUYECKUX 37¢
anemenToB . U. -
Memnnene-eBa.
Ctpoenue aToma
XumMudeckas
CBSI3b. bubmuorexa [JOK
3.2 OKHCIIUTEIBHO- 8 https://m.edso00.ru/7f418
BOCCTAHOBUTEIILH 37¢c
bIC peaKIuu
bubmmoreka [IOK
HTtoro mo pazaeny 15 https://m.edso0.ru/7f418
37c
bu6mmoteka [IOK
PesepBHOE Bpemst 3 https://m.edsoo.ru/7f418
37c
OBIIEE
KOJIMYECTBO 68
YACOBIIO
I[TPOI'PAMME
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9 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne HaumenoBanue
(undposBbie)
n/  pa3sjgesioB H TeM Becer  Kourtpoabn = Ilpakruueck
oOpa3oBaTe/ibHbIE
n NporpamMMmel 0 ble padoThI ue padoThl
pecypchl
Pa3zgea 1. BemmecTBo M XUMH4YeCKHEe peakuu
IToBTOpEenue u
TyOJeHue
T . bubnunorexa LIOK
3HAHUH
11 5 1 https://m.edsoo.ru/7f41a
OCHOBHBIX
636
pasaenoB Kypca 8
KJ1acca
OcHoBHBIE
bubnunorexka LIOK
3aKOHOMEPHOCTH
12 4 https://m.edsoo.ru/7f41a
XUMHYECKUX
y 636
peakmuit
DIEKTPOIUTHYEC
Kas TUCCOLMAIIHSL. bubnmorexa LIOK
1.3 XuMu4yecKue 8 1 1 https://m.edsoo.ru/7f41a
peakuuu B 636
pacTBopax
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeTMHEHHS
O61mmas
XapaKTEePUCTHKA
bubmmoteka IIOK
XUMHYECKUX
2.1 4 1 https://m.edsoo.ru/7f41a
snemeHToB VIIA-
636
TPYTIIBL.
I'anorensl
O6mmas
XapaKTepUCTHKA
bubmmoteka IIOK
XUMHYECKUX
2.2 6 https://m.edsoo.ru/7f41a
sneMeHToB VIA- 636
rpynnsl. Cepa n o
e€ coeqUHEeHUS
OOmas
XapaKTepUCTHKA
XAMHUYECKUX but6mmoreka [IOK
2.3 s1neMeHTOB VA- 7 1 https://m.edsoo.ru/7f41a

rpynmnsl. A30T,

dbocdop n ux
COCIMHECHUA

636
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2.4

Oomas
XapaKTepUCTHKA
XUMHYECKHX
anemMeHToB |V A-
rpynmnsl. YTiaeposa
U KPEMHMU U UX
COCJIMHECHHUS

Uroro no pazgeny

25

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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU S

OO6mue cBoicTBa bubnnorexa HOK

3.1 4 https://m.edsoo.ru/7f41a
METAJLJIOB

636

Baxneiimme bu6nmorexa LIOK

3.2 METaJUIbl U UX 16 https://m.edsoo.ru/7f41a
COCTMHCHUS 636

Hroro mo pazueny 20

Pa3nen 4. Xumus u oxkpyxamomas cpeaa

BemecTBa u bubnmorexa LIOK
4.1 MaTepHalbl B 3 https://m.edsoo.ru/7f41a
’KM3HU YeJI0BEKa 636
Hroro no pazneny 3
bubmmoteka IIOK
PesepsHOoe Bpems 3 https://m.edsoo.ru/7f41a
636
OBIIEE
KOJIMYECTBO 68
YACOB 11O
IMPOTPAMME
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B kadectBe 0a30BOl TporpaMMBbl HCIIOJIB3YETCS aBTOpCKas Iporpamma
OCHOBHOTO 0o011ero oopazoanus o xumun O.C. ['abpuensHa, COOTBETCTBYIONIEH
®enepanpHomMy ['ocynapcTBeHHOMY 00pa3oBaTEIbHOMY CTaHAAPTY OCHOBHOTO
obmero oOpa3oBaHUsl U JAOMylIeHHass MMUHHCTEPCTBOM O0pa30BaHUA M HAyKH
Poccuiickoit ®@enepanmu (O.C.I'abpuensa [Iporpamma kypca xummm s 8-9
KJIACCOB 00111e00pa3oBaTebHbIX yUpeKACHUM O.C.I'abpuensH. —
M.:IIpocBemenue, 2023r.).

[MudpoBoii oopazoBarenbHbIi pecype AKmace https://www.yaklass.ru/
JIu1st cocTaBJICHUSI TPOTPAMMBI TAKXKE MCIOIh30BATIOCH METOANYCCKUE TOCOOUS:

Hacronbnas  knHura  yuumtend. 8 kinacc  (aBtopel  O. C. 'abpuensH,
H. I1. BockoboiinukoBa, A. B. fmrykosa). 400 c.

["abpuensn, O. C. HactonpHas kHUra yuuresns. XuMusd. 9 K JI.: METOANYECKOE
nocobue / O. C. I'abpuensn, U. I'. OctpoymoBs.- M.: IIpocsemienue, 2023,
pa3MelleHHbIe B ceTh MHTepHeT 1o anpecy
http://www.prosv.ru/info.aspx?ob_no=12802,eaunbIc 00pa3oBaTeNbHBIC PECYPCHI
¢ caiiTa http://nsportal.ru,.Bcepoccuiickuii IKOIBHBIN MOPTAN CO CChIIKAMH Ha

oOpa3oBaTeNbHbIE CAalThl IO XUMHUH. a UMEHHO pa3zeinsl «[loypouHoe
IUTAHUPOBaHKE yueOHOro MaTepuanay u «PexkoMeH1aluu N0 opraHu3aliu
y4e0HOT0 IpoLeccay.

V4yeOHO-METOTNUECKHE KOMIUIEKTBI « XUMHS & KJ1acc» U « XUMHSI 9 Kitaccy» IOz
penakmueit O.C.I"abpuensH - coctaBHas 4yacTh eaquHon TuHun Y MK mo xumum s
8-9 kmaccoB, B KOTOPBIX NMPEEMCTBEHHBIC CBS3HM TPOCIICKHUBAIOTCS HE TOJHKO B
COAEPKATEIbHOM IIJIaHE, HO U B METOJIMYECKUX MOJIXOIaX.

25


http://www.prosv.ru/info.aspx?ob_no=12802
http://nsportal.ru/

