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[Tpunoxenune xk OOIT OOO MBOYCOI
c¢. TumupszeBo B coorBetcTBUU ¢ PI'OC -21 u OOII

INOACHUTEJIbBHAA 3AIIMCKA

[IporpaMMa o XMMHHM Ha YPOBHE OCHOBHOTO 00Iero oOpa3oBaHHsS COCTaBJIeHAa Ha
OCHOBE TpeOOBaHMWIl K pe3ylbTaTaM OCBOCHHS OCHOBHON 00pa30BaTEIbHON MPOrpaMMbI
OCHOBHOTO 001mIero odpaszoBanus, mnpezacraBieHHbIX B PI'OC OO0, a Takke Ha OCHOBE
benepanbHON paboyeil TpPOrpaMMbl BOCHHUTAHUS M C YYETOM KOHIEHIIMU IMPETOJaBaHUs
y4eOHOr0 npeameTa « XuMus» B 00pa3oBaTeIbHbIX opranu3amusax Poccuiickoit denepanunu.

[IporpamMma no xumuu Ja€T MpelCTaBICHHE O LENsIX, OOIIel cTpaTreruu oOydeHHUs,
BOCIIUTAHUS U PA3BUTUS OOYYAIOIIMXCSA CPEACTBAMU Y4eOHOTO MpeaMeTa, YCTaHABIMBACT
00s13aTeNbHOE TIPEAMETHOE CO/IepKaHue, TPEeyCMaTpUBACT pacipeesieHHe ero mo Kiaccam
U CTPYKTypUpPOBaHHME II0 pa3ieiaM M TeMaM IMpOrpaMMbl IO XUMHUH, OIpeaesseT
KOJIMYECTBEHHBIC U KaYECTBCHHbBIE XapaKTePUCTUKHU coJiepKaHus,

PEKOMEH1YEMYIO IOCIIE10BATEIbHOCTh U3YUEHUSI XUMHUH C YUYETOM
MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKU y4eOHOIro Mpoliecca, BO3PACTHBIX
0COOCHHOCTEH 00ydYaroImuXxcs, ONpeAeNseT BO3MOXHOCTU MpeAMeTa i peanu3aliu
TpeOoBaHUM K pe3ysibTaTaM OCBOCHHS OCHOBHOW 00pa30oBaTENbHON MPOrpaMMbl Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, a TaK)kKe TPEOOBAHUH K pe3ysibTaTaM OOy4YeHHUs] XHMHUHU Ha
YpOBHE 1IieJied M3y4eHUs TMpPEIMETa U OCHOBHBIX BHUJOB Yy4e€OHO-IIO3HABATEIbHOMN
JEeSTeIbHOCTH 00YyYaroIIerocs o OCBOSHUIO y4eOHOT0 COJIepiKaHusl.

3HaHWE XHMHUHM  CIYKUT OCHOBOM 111  (QOpMHpPOBaHUS  MHPOBO33PEHUS
oOyuJarolerocsi, €ro MpeACTaBIEHUH O MaTepUaJbHOM E€IUHCTBE MHpa, BAXKHYIO pOJIb
urparotT (GopMHUpyeMble XUMHUEH NPEACTAaBIECHUS O B3aMMOIIPEBPALICHUSIX SHEPrUu U 00
HBOJIIOIMM BEIIECTB B IMPHPOJIE, O MyTAX pelIeHHs IN00aNnbHbIX MpoOIeM YCTOWYMBOIO
pa3BUTHs 4YEJIOBEYECTBA — CBIPHEBOM, DHEPreTHMYECKOM, NMILEBOM M HKOJIOTMYECKON
0€30macHOCTH, MPOOJIEM 31PaBOOXPAHEHUS.

N3ydenue xumuu:

CIOCOOCTBYET peanu3aluu BO3MOXKHOCTEH 17151 CaMOpa3BUTHUS "
(hopMHpOBaHUS KYJBTYpBl JTUYHOCTH, €€ 001Iel U (YyHKIMOHATIBHON IpaMOTHOCTH; BHOCUT
BKJIa/1 B (GOPMUPOBAHNE MBILIEHHS U TBOPUECKUX CIIOCOOHOCTEH 00ydaromuXxcs, HABBIKOB

UX CaMOCTOSITEIbHOW  y4eOHOIl N1eATelbHOCTH,3KCIIEPUMEHTANBHBIX U
UCCIIEIOBATENIbCKUX YMEHHMM, HEOOXOIMMBIX KaKk B TIOBCEJHEBHOM JKM3HM, TaKk U B
po¢eCCUOHATBHON JEATEIHHOCTH,

3HAKOMHUT CO CIeHU(UKON HAyYHOTO MBIIUICHHS, 3aKJIa/IbIBAET OCHOBBI I[E€JIOCTHOTO
B3TJIsiJa Ha €AMHCTBO TMPHUPOJABI W 4YENOBEKa, SBISETCS OTBETCTBEHHBIM JTAllOM B
(hOpMUPOBAHUM €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00Y4arOIIUXCSl;

crocoOCcTByeT (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K ECTECTBEHHO-
-HAYYHBIM 3HAHHUSM, K TPHUPOJE, K UEIOBEKY, BHOCUT CBOW BKJIQJ B DKOJIOTHUYECKOE
o0Opa3oBaHue 00yJarOIINXCS.

JlanHble HampaBiIeHUs B 00y4YE€HUU XUMUU 00eCTIedrBarOTCs crieupuKoiicoaep aHus
y4eOHOr0 TMpeaMeTa, KOTOPbIM SBJISETCS MeNaroruuyeckd aJanTHPOBAaHHBIM OTpPaKEHUEM
0a30BOI HAYKW XMMHUH Ha ONPEACIEHHOM dTarne e€pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00I1Iero 00pa30BaHUsI OPUECHTHPOBAH Ha OCBOCHHE
06y‘-IaIOH_[I/IMI/IC$I CUCTCMbI TICPBOHAYAIBHBIX NOHATHHU XUMHUHU, OCHOB HeOpI‘aHI/I‘{CCKOf/’I



XUMHH U HEKOTOPBIX OTJIEIbHBIX 3HAYMMBIX OHSATUI OPraHUYECKON XUMUU.

CtpykTypa coJepKaHUs TpPOTpaMMbl IO XUMUU c(QOpMHpOBaHA HA OCHOBE
CHUCTEMHOTO moaxo/a K e€ uzyuenuto. Cojep:kaHue CKIIAJIbIBACTCS U3 CUCTEMbI MOHSTHH O
XUMUYECKOM DJIEMEHTE M BEIIECTBE W CUCTEMBI MOHATUH O XUMHUYECKOU peakiuu. O6e 3Th
CHUCTEMbI CTPYKTYPHO OPraHU30BaHbI MO0 MPUHLMIY MOCIEAOBATEILHOIO Pa3BUTUS 3HAHUN
Ha OCHOBE TEOPETHYECKUX MPEACTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoaunueckoro 3akona /. 1. MeHaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YUYEHHS O CTPOEHUH aTOMA U XUMHUYECKOM CBSI3H;

—  TPEeICTaBICHUU 00 IEKTPOTUTHICCKOMN JUCCOLMAIIMK BEIIECTB B PACTBOPAX.

TeopeTnyeckre 3HaHUS PACCMATPUBAIOTCS HA OCHOBE AMIMPHUYECKU MOJTYYEHHBIX U
OCMBICIIEHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEIOBATENIbHO OT OJHOTO YPOBHA K JAPYromy,
BBITIOJIHSST PYHKIIMU OOBSICHEHUS M TMPOTHO3UPOBAHMSICBOMCTB, CTPOEHHUS U BO3MOXKHOCTEH
MPAKTUYECKOr0 MPUMEHEHUS U MOJTYYEHUS N3YYaEMbIX BEIIECTB.

OcBoeHHE MPOrpamMMbl MO XHUMHH CHOCOOCTBYET (DOPMUPOBAHUIO MTPEJICTABICHUS O
XUMHMUYECKOM COCTAaBIIAIOIIECH HAYYHOW KapTUHBI MUpa B JIOTMKE €€ CUCTEMHOM IPUPOJBL,
LIEHHOCTHOTO OTHOIIEHUS K HayYHOMY 3HAHHMIO U METOJaM NO3HaHus B Hayke. M3ydeHue
XUMHHM TIPOMCXOJHUT C TMPUBJICUCHUEM 3HAHWW W3 paHee W3YYCHHBIX Y4YEOHBIX
npeameToB: «OKpYyKaOMUI MUP»,

«buonorus. 5—7 knaccel» u «Pu3nKa. 7 Kiacey.

[Ipu u3ydeHun XUMHH TPOUCXOAUT (POPMHUPOBAHHE 3HAHUIT OCHOBXUMHYECKON HAYKU
KakK 00JJ1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOHN NIEATEILHOCTH YEJIOBEKa M KaK
OJIHOTO W3 KOMIIOHEHTOB MHPOBOM KYJbTYphl. 3ajada y4eOHOro MpeaMeTa COCTOUT B
(hOpMUPOBAHUH CUCTEMBI XUMUUECKUX 3HAHUN — BaOXKHEUINX (DAKTOB, OHSITHI, 3aKOHOB U
TEOPETUYECKUX TMOJIOKEHUM, JOCTYMHBIX OO00OIIEHUH MHUPOBO33PEHUYECKOT0 XapakTepa,
sI3bIKa HAayKH, B

MpPUOOIIEHNH K HAay4YHbIM METOJAaM MO3HAHUS IMPU H3YYEHUH BELIECTB U XUMHYECKUX
peakuuii, B (OpMHUPOBAaHMM M PA3BUTHUU I103HABATEIbHBIX YMEHHH W UX NPUMEHEHUU B
yueOHO-1T03HaBaTeIbHON U y4eOHO-UCCIe0BaTEIbCKON NEATETbHOCTH, OCBOCHHH MpaBUII
6€e30macHOro OOpalleHus ¢ BEIeCTBaMU B IOBCEIHEBHON KHU3HH.

ITpu M3y4yeHun XUMUHM Ha ypOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMsI BaKHOE 3HAUCHHE
npUoOpenu Takue 1elu, Kak:

— (QopmMupoBaHHWE  HUHTEIUIEKTYyaJlbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa3oBaHMIO, COTPYIHUUYECTBY, CAMOCTOATEILHOMY MPUHATHIO PELICHUH, CTIOCOOHOM
a/1alITHPOBATHCA K OBICTPO MEHSIOLIUMCS YCIOBHSIM KU3HH;

—  HamnpaBJIEHHOCTb O0OY4YEHMsI Ha CHCTEMaTH4eCKOoe MPUOOIIeHNE 00yYarouXcs K
CaMOCTOSITENIbHOM ~ MMO3HABaTEJIbHOM  JIEATENbHOCTH, HAyYHBIM METOJIaM  IIO3HaHUf,
(bopMHUPYIOIIMM MOTHBAILIMIO U PA3BUTHE CIIOCOOHOCTEH KXUMHH;

— o0ecrieyeHre yClIoBHi, CIIOCOOCTBYIOIUX MPUOOPETECHUIO O0YYAIOIIMMUCS OIIbITA
pa3HOOOpa3HOW JEesATeNbHOCTH, IO3HAHUS M CAMOIO3HAHMS, KIIOUYEBBIX HABBIKOB
(KJTIOYEBBIX KOMIIETEHLUH), UMEIOIIMX YHHBEPCATbHOE 3HAUEHHUE MJIs Pa3IUYHbIX BHJIOB
JESITENIHOCTH;

—  ¢opmupoBaHue o01mel YHKIIMOHATHHON U €CTECTBEHHO-HAYYHON TPAaMOTHOCTH,
B TOM YHUCJIE YMEHHUI OOBSACHATH M OLCHUBATBH SIBICHUS OKPYXKAIOIIEro MHUpa, UCIOJIb3Ys
3HaHUS U OIBIT, NOJYYEHHBIE NPU U3YYEHUU XUMUHU, IPUMEHATh UX IPU pelICHUH IpoOiaeM
B IIOBCETHEBHOMU KU3HU U TPYAOBOU IEATEIBHOCTH;



—  (¢opmupoBaHue y OOydYalOIIUXCSl T'YMaHUCTHYECKMX OTHOIICHUH, MOHUMAaHUS
[IEHHOCTH XWMUYECKUX 3HAHWUW JJs BBIPAOOTKH OKOJOTHYECKH I€IeCO00pa3HOro
MOBE/ICHUS B OBITY U TPYAOBOH JCSATEILHOCTH B IEJSX COXPAHCHHSI CBOETO 3/I0OPOBBS H
OKpYKaloIlel TPUPOIHON CPEeIbl;

— pa3BUTHE MOTHUBALIUU K OOYYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCITUTAaHUIO HA OCHOBE YCBOCHHS OOIIECUYEIIOBEYECKUX IIEHHOCTEW, TOTOBHOCTH K
OCO3HAHHOMY BEIOOPY PO M HATTPABJIIEHHOCTH JAIbHEUIIIETO O0yUeHUsI.

OO1miee 4YMCIO YacoB, OTBEAEHHBIX I W3YYEHHS XUMHUM HAa YPOBHE OCHOBHOTO
obmero oopa3oBanus, cocrabiseT 136 yacoB: B 8 kiacce — 68 yacoB (2uaca B Heneno), B 9
KJ1acce — 68 yacoB (2 yaca B HEJICIIIO).

COJAEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHayajibHbIe XUMHYECKHE IOHATHS

[Ipenmer xumun. Ponb XUMUHM B JKM3HU uyeloBeKa. XUMHs B cUCTeMe HayK. Tena u
BemecTBa. Pu3nueckue CBOMCTBA BEUIECTB. ArperaTHoe COcTOosHUE BemiecTB. [loHsaTue o
METOJIaX MM03HaHus B XUMUU. YucThie BemecTBa U cMmecu. CriocoObl pa3iesIeHHs] CMECEH.

ATOMBI M MOJIEKYJIbl. XUMUYECKUE 3J€MEHTbl. CHUMBOJIBI XUMUYECKHX JIEMEHTOB.
IIpocTeie U ClI0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckas Qopmyna. BaleHTHOCTP aTOMOB XHMHUYECKHX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemlecTB. OTHocuTenbHas aroMHass Mmacca. OTHOCHUTENbHas
MoJIEKYJIsIpHas Macca. MaccoBasi 1011 XMMUYECKOIO AJIEMEHTA B COEIUHEHUU.

KomnuectBo BemectBa. Monbs. MossspHas macca. BzauMocBsI3b KOJIMUECTBA, MAaCChl U
quclia CTPYKTYPHBIX €AMHHUII BelecTBa. Pacu€Tsl Mo popMyIaMXUMHUYECKUX COSTUHEHUH.

Pu3znueckue U XUMUYECKUE SIBICHUSA. XUMUYECKas peakuus U €€ MpU3HaKU. 3aKOH
COXPAaHEHHs MacChl BeIIeCTB. XuMudeckue ypaBHeHMs. Kitaccupukanus XUMHYECKHX
peakiuii (CoeIuHeH s, Pa3IoKeHUs, 3aMelIeHUsI, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOM TOCyHOH, mNpaBuiamMu paboOThl B J1abOpaTOpuu U
npuémamu obpaiieHuss ¢ JabopaTOpHBIM OOOPYJOBAaHUEM, H3YYEHHE M OIHCAHUE
¢u3nYecKux CBONCTB 00pa3lOB HEOPraHMYECKUX BELIECTB, HaOmoJeHHe (HU3NUECKHX
(nnaBieHWe BOCKa, TasiHUE JIbAA, PACTUpaHHME caxapa B CTYINKe, KUIIEHHWE M KOHJEHCalUs
BOJIbl) U XUMUYECKHUX (TOpEHHE CBEYH, TPOKAINBAHUE METHOUN MPOBOJIOKH, B3aUMOJICHCTBUE
MeJa ¢ KUCIOTOM) sIBJICHUI, HaOJII0ICHNE U ONMCaHUE MTPU3HAKOB MPOTEKAHMSI XUMHUYECKUX
peakimii (pa3nokeHue caxapa, B3aUMOJICHCTBHE CEPHOM KHCIOTHI C XJOpHIOM Oapws,
pasnoxxenue ruapokcuaa meau (I1) mpu HarpeBanum, B3aMMOIEHCTBHE JKelie3a C PAaCTBOPOM
comu wmemau (II), wu3ydeHme cmocoOOB pasieleHHus CMeced: C TOMOINBI0 MAarHWTa,
buIbTpOBaHWE, BHIMApUBAHUE, IUCTWUIANUS, XpoMmaTorpadus, TPOBEICHHE OUYHUCTKU
MOBAPEHHON conu, HAOMIOJACHHWE M ONHCAaHME pEe3yJbTaTOB IPOBEJIEHHsS  OINbITa,
WUIIOCTPUPYIOLIETO  3aKOH  COXPAHEHUS  MAacChl, CO3JJaHUE  MOJeNed  MOJIEKYJ
(ImapocTepKHEBBIX).

BaxHeiinue npeacTraBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciaopos — 3ieMEHT U IPOCTOE BEIIECTBO.
Haxoxxnenue xuciopona B IpHpoje, (PU3MYECKHE W XUMHUYECKHME CBOMCTBA (peakiuu
ropenus). Okcuapl. [Ipumenenne xucinopona. CrocoOs!

MOJIyYeHHUs KUCJIOpoJAa B JIAOOPATOPUM M MPOMBIINIICHHOCTH. KpyroBopor kuciopona B



npupoae. O30H — auIOTponHast MOAU(PUKAIUS KUCIOPOa.

TernoBoit 3¢dekT XMMUYECKOl peakiuH, TEPMOXUMHUYECKHE YpaBHEHHS, JK30- H
SHJOTEPMUUYECKHE peakiuu. TOIIMBO: Yrojib U METaH. 3arps3HEHHUE BO3[yXa, YCUJIICHUE
napHUKOBOTO () (deKTa, pa3pyIieHrne 030HOBOTO CJIOSI.

Bomopon — snemeHT M mpocrtoe BemectBo. HaxoxzaeHue Bomopoga B IPHUPOE,
(bu3nyecKkre U XUMUYECKUE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI orydeHus. KucioTsl u comu.

Momsipablii 00bEM Ta30B. Pacuy€Thl M0 XMMHYECKHUM ypaBHEHHSIM. Duzndeckue

CBOMCTBa BOJBI. Boja kak pactBoputens. PacTBOpBI.

Hacplimiennple 1 HEHaAChIIIEHHBIE pacTBOPBL. PacTBopuMOCTh BewiecTB B Bojae. MaccoBas
JI0JI1 BEUIECTBA B pacTBOpe. XUMHUYECKUEe cBoWcTBa BoAbl. OcHOBaHUsA. Posib pacTBOpOB B
MIPUPOJIE U B KU3HM YenoBeka. KpyroBopoT BojbI B Ipupojie. 3arps3HEeHUuEe IPUPOIHBIX BOJ.
OxpaHa 1 OYMCTKA TPUPOIHBIX BOJ.

Knaccudukanus Heopranwmdeckux coenuHeHwuit. Okcunbl. Kiaccudukanus okCHI0B:
coneoOpasywomue (OCHOBHBIE, KHUCIOTHbIe, aM(pOTepHbIE) U  HecoyieoOpasyrouue.
Homenkiatypa oxcuaoB. @usnueckue M XHUMHYECKHE CBOWCTBa OKCHUIOB. [lomyuenue
OKCH/JIOB.

OcnoBanusa. Krnaccudukaruss OCHOBaHUN: IMIENTOYM M HEPACTBOPUMBIC OCHOBAHUS.
Homenkiatypa ocHoBanuii. @u3nyeckue U XUMHYECKUE CBOICTBAa ocHOBaHUM. [lonmyuenue
OCHOBaHMM.

Kucnorel. Knaccuduxamus xucnor. Homenknatypa xkucinor. Ousmueckue u
XUMUYECKHUE CBOMCTBa KucnoT. Psan aktuBHoctu metaimioB H. H. bekeroma. I[lomyuenue
KHCJIOT.

Comu. Homenknarypa comneil. dusnyeckue U XMMHYECKHUE CBOMCTBA COJIEH.
[Tonmyuenue conei.

['eneTnueckas CBA3b MEXy KIaCCAMH HEOPTAaHUUECKUX COCTUHEHMII.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE ONPEACICHUE COJIEPKAHMUS KHUCIOpPOJa B BO3JIyXE, I[OJIy4YECHHE,
coOupaHue, paclo3HaBaHNe U U3YYEHHE CBOWCTB KHCIOPO/a, HAOMI0IeHUE B3aUMOACHCTBUS
BEIIECTB C KHCIOPOJOM U YCJIOBUS BO3HHUKHOBEHHS W TpEKpalleHusi ropeHus (moxapa),
03HAKOMJIEHHE C 00pa3laMyd OKCHIOB M OINKMCAHUE WX CBOMCTB, IMOJy4YEHHUE, COOMpAHHE,
pacro3HaBaHUE U U3Y4YEHUE CBOMCTB BOJopoja (TOpeHue), B3auMOJCHCTBHE BOJOPOJA C
okcuaoMm menu (II) (Bo3MOKHO HCTONB30BaHUE BUEOMATEPHANIOB), HAOI0IeHHE 00pa3IoB
BEIIECTB KOJIMYECTBOM 1 MoOIb, HCclieoBaHHE OCOOEHHOCTEW pPacTBOPEHUS BEIIECTB C
Pa3IMYHON PACTBOPHUMOCTBIO, MPUTOTOBIIEHUE PACTBOPOB C OMPEACIEHHON MacCOBOM JT0JIEH
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJEHCTBUE BOJABI C MeTallaMU (HATPUEM M KaJIbLIUEM)
(BO3MOXHO HCIOJB30BAHUE BUIEOMATEPUATIOB),

uccienoBaHle OOpa3lOB HEOPraHMYECKHUX BEIIECTB pPAa3jMYHbIX KJIAcCOB, HAOIOJIEHUE
W3MEHEHUS OKpackd MHAMKATOPOB B pacTBOpax KHUCIOT M IIeN0oYei, H3yuyeHue
B3auMojieiictBus okcuna meau (1) ¢ pacTBOpoM CepHOM KHUCIOTHI, KUCIOT C METaJJIAMH,
peakuuii HeWTpanu3aluu, MOJYyYeHHE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OIHOTO
MeTajula JIPyTMM H3 pPAacTBOpa COJIM, PEUIEHUE HKCIIEPUMEHTAIBHBIX 337a4 [0 TEMe
«BaxkHenmme K1acchl HEOPTaHUYECKUX COCTUHEHUIN.

Ilepuoanyeckuit 3axkoH u Ilepuoauyeckas cucreMa XMMHYECKHUX dj1eMeHTOB /I,
N. MenaeneeBa. CrtpoeHue aTomMoB. XuMHYeCKass CBsA3b. OKHCIHUTEIbHO-
BOCCTAHOBHTEJIbHbIE PeaKIIUN

[lepBbie MOMBITKH KiIaccU(UKAIMM XUMUYECKUX d37eMeHTOB. [loHsATHE O rpymnmax



CXOJHBIX AJIEMEHTOB (IIEJIOYHbIE W IEJI0YHO3EMENIbHbIE METaJlIbl, TaJOTreHbl, HHEPTHHIC
ras3el). JJIEMEHTHI, KOTOpPbIE 00pa3yoT aM(pOTEPHBIC OKCUIBI U TUIPOKCHU/IBI.

Ilepnonnueckuit 3akoH. I[lepmogmueckas cucrema XuMH4Yeckux diemeHToB 1. M.
MenpeneeBa. Kopotkonepuonnas u piuHHonepuoanas ¢opmsel [lepuonnyeckoil cucteMsl
xumuueckux sneMeHtoB . M. MenneneeBa. Ilepuoast u rpynmnbl. OU3NYECKUil CMBICHT
MOPSIZIKOBOTO HOMEPA, HOMEPOB MEepUOa U IPYIIIbI JIEMEHTA.

Crpoenne artomoB. CocraB aToMHbIX saep. M3ortombl. Onekrponbsl. CTpoeHHe
ANEKTPOHHBIX 00o0JoueKk aromMoB mepBbiXx 20 xuMuyeckux siemMeHTOB [lepuomuueckoit
cuctemsl [[. 1. MenaeneeBa. XapakTepucTuka XUMAYECKOIO 3JIEMEHTA IO €r0 MOJI0KEHHUIO
B [Iepnoaunueckoii cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH  M3MEHEHUs  paJuyca aTOMOB  XUMHYECKHUX  DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPYIIAM U IIEPUOAAM.

3nauenue Ilepumonnueckoro 3akoHa u llepuognyeckod CHCTEMBbI XHUMHYECKUX
JJIEMEHTOB JUI Pa3BUTHUSA HayKu U npakTuku. J[. . Mennenees — y4€HbId UTpakIaHHH.

Xumuueckasi cBsizb. KoBasieHTHast (TOJsipHAass W HEMOJISIPHASs))  CBS3b.
DNEeKTPOOTPULIATETLHOCTh XUMUUECKHUX 3JIEMEHTOB. MlOHHAs! CBSI3b.

Crenenb oxuciaeHusi.  OKHUCIHMTEIbHO--BOCCTAHOBUTENIbHBIE  PEAKLIHHU.
IIpoueccel okuciieHus: 1 BOCCTAaHOBIEHUS. OKHCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

n3ydeHue oOpa3loB BELIECTB METANIOB U HEMETAJIOB, B3aUMOIEHCTBUE THIPOKCHIA
IIMHKAa C pacTBOpaMU KHUCJIOT M WIEJOYEH, MPOBEACHUE OMNBITOB, HILTIOCTPUPYIOIINX
MPUMEPBbl OKUCITUTENIbHO-BOCCTAHOBUTEIBHBIX DPEAKIMI (TOpEeHUE, peaklud pa3ioKeHHUs,
COCMHEHHS).

Meoscnpeomemmnuwie cea3u

Peanm3zamust MeXnpeaIMETHBIX CBA3€H TpH WM3yYeHWW XUMUU B 8 Kiacce
OCYIIECTBIISIETCSI YepPe3 UCIIOIb30BAHNE KaK OOIIUX €CTECTBEHHO--HAYUHBIX MOHSATUH, TaK U
TIOHSTUHN, SBISIOMIMXCA CUCTEMHBIMU JUISI OTJEIBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOTO
LHUKIIA.

OO0mue ecTecTBEHHO--HAYYHBIE TIOHSTHS: HAY4YHBIA (DaKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHaIM3, CHUHTE3, KiIaccuukanus, TEePUOJANYHOCTh, HAOIIOJEHHE, OKCIICPUMEHT,
MOJIETUPOBaHUE, U3MEPEHUE, MOJIENb, SBJICHUE.

®dusnka: Marepus, aTroM, 3JIEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKIUJ, H30TOIbI,
PaMOaKTUBHOCTh, MOJIEKYJIa, DJIEKTPUUECKHIA 3apsij, BEIIECTBO, TEIO0, 00BEM, arperarnoe
COCTOSIHUE BEIIEeCTBA, ra3, ((M3MUecKue BEeTUYHHbI, €IUHUIIBI U3MEPEHHS, KOCMOC, TITAHETHI,
3BE361, ComHIIE.

buonorus: porocunTes, nprxanue, ouocdepa.

I'eorpadus: armocdepa, rumpocdepa, MUHEpanbl, TOPHBIE TIOPOJBI, IOJE3HBIE
HCKOIIaeMbl€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BeurecTBo U XUuMHYeCKasi peaKIus

[lepuonnueckuii 3akoH. llepmoamyeckass cucrema XxuMuueckux sieMeHtoB [l .
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHMHM CBOWCTB XHUMHUYECKUX
3JIEMEHTOB IEPBBIX TPEX NMEPHUOJOB, KalMs, KAJIbLMSI U UX COCIUHEHHI B COOTBETCTBHM C
MTOJIOKEHUEM 3J1€MEHTOB B [lepuonnueckoil cucteMe U CTpPOEHUEM UX ATOMOB.

CtpoeHue BellecTBa: BUJbI XMMHUYECKON CBSI3M. THIBI KPUCTAUIMYECKUX PEHIETOK,



3aBHCHMOCTb CBOMCTB BEILECTBA OT THUIA KPUCTAINIMYECKON PEIIETKA U BUAA XUMUYECKOU
CBSA3HU.

Krnaccudukanus 1 HOMEHKIaTypa HEOPTraHMYECKUX BEIIECTB. XUMUYECKUE CBOMCTBA
BELIECTB, OTHOCSIIMXCSA K pPa3JIMYHBIM  KjJaccaM HEOPraHWYECKUX COCIUHEHUH,
TCHETUYECKas CBA3b HEOPTaHUYECKUX BEUIECTB.

Knaccuukanuss XUMUYECKUX peakuid M0 pa3iU4yHBIM IMpU3HAKaM ([0 YHUCITy U
COCTaBYy Y4YaCTBYIOIIMX B PEAKIMU BEUIECTB, MO TEIJIOBOMY 3(h(deKTy, Mo H3MEHEHHIO
CTENIEHEH OKHUCIEHUS XMMHUYECKMX DJJIEMEHTOB, [0 O0OpaTMMOCTH, IO Y4YacTHIO
KaTaju3aropa). DK30- 1 SHAOTEPMHUECKUE PEAKIIMH, TEPMOXUMHUUYECKHE YPaBHEHHUS.

[lonatne o ckopoctd XuMU4eckoil peaknuu. Ilonarue o006 oOpaTUMBIX U
HEOOPAaTUMBIX XUMUYECKUX peakuusx. [IoHsITHe 0 TOMOTEHHBIX M TeTePOTreHHBIX PEAKLIUsIX.
Ilonsatne o xaramuse. lloHATHE O XUMHUYECKOM paBHOBecHMH. DaKTOpBI, BIMAIOIIME Ha
CKOPOCTb XUMHUYECKOW PEAKLIMU U MOJIO0KEHUE XUMUYECKOIO PaBHOBECHSI.

OKHUCINTENEHO-BOCCTAHOBUTENIBHBIE PEAKIIUH, AIICKTPOHHBIN OalaHC OKHCIUTEIHHO-
BOCCTAaHOBUTENNbHON peakiuu. CocTaBieHUE YypaBHEHHM

OKHUCJIUTEIbHO--BOCCTAHOBUTENIBHBIX PEAKUUI C HCHOJIb30BAHUEM METOJA 3JIEKTPOHHOI'O
Oananca.

Teopust 37EKTPONUTUYECKON AMCCOLMALMH. OJIEKTPOIUTHI U  HEIIEKTPOJUTHI.
Katunonsl, annonsl. MexaHnu3m AMCCOLMAIIMK BEIIECTB C PA3IMYHBIMUA BHJIAMU XUMUYECKON
cBs3u. Crenenp aucconuauuy. CUIbHBIE U Cl1a0ble 3JIEKTPOIUTHIL.

Peakuuu nonHoro oOMeHa. YclioBusl IPOTEKaHUS PeaKlnii HOHHOTO 0OOMEHa, MOJIHbIE
U COKpAILLEHHbIE MOHHBbIE ypaBHEHUs peakiuil. CBOICTBa KUCJIOT, OCHOBAHUM U COJEl B
CBETE MpPEACTaBICHUN 00 AIEKTPOIUTUYECKOW Aucconuanuy. KadyecTBeHHbIE peakuu Ha
HOoHBL. [ToHsATHE O TUAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAaKOMJICHHE C MOJAEIISIMU KPUCTAUNIMYECKUX PEHIETOK HEOPraHUYECKUX BELIECTB —
METaIJIOB U HeMeTalsioB (rpadura u anMasa), CIOXKHBIX BEIIECTB (XJIOpHAa HaTpus),
UCCIIEIOBAaHUE 3aBHCHUMOCTH CKOPOCTHM XMMHUYECKOW PEaKIMHM OT BO3JEHCTBUS Pa3IMUYHBIX
(GakToOpoB,  HCCIEIOBaHUE  BJIEKTPONPOBOJHOCTH PpAcTBOPOB  BEUIECTB,  Ipoliecca
JUCCOIMAIUN KHUCTIOT, IIENOoYel U coJieil (BO3MOXKHO MCHOJIB30BAaHUE BUJEO MATEPUAIIOB),
MIPOBEJICHUE OMBITOB, UJUTFOCTPUPYIOIINX MPU3HAKKA MPOTEKAHUS peaKIMii HOHHOTO oOMeHa
(oOpa3oBaHue ocajka, BBIJIEIECHHUE Ta3a, 00pa30BaHUE BOJbI), OMBITOB, WIUTFOCTPUPYIOLIUX
MIPUMEPbl OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUil (ropeHue, peakluu pasjioKeHUs,
COC/IMHEHMS), PAClNO3HABAHME HEOPTaHMYECKUX BEIIECTB C IOMONIbI0 KadeCTBEHHBIX
peaxiuii Ha HOHBI, pelIeHNe IKCIIEPUMEHTAIBHBIX 33]1a4.

HemeTa/ibl 1 UX coeTMHEHHUS

OObmas xapakTepucTuka rajioreHoB. OcoOEHHOCTH CTPOEHUs aTOMOB, XapaKTEpHbIE
crereHu okucieHus. CtpoeHne M (pu3nyeckre CBOMCTBA MPOCTHIX BELIECTB — ralOT€HOB.
XuUMHUYECKHE CBOMCTBA HA MpHUMEpe XJIopa(B3auMOJCHCTBHE C METaNIaMU, HEMETaJUIaMH,
mienoyamu).  Xiopoogopona. ConsiHas KHCIOTa, XUMHYECKHE CBOMCTBa, IOJy4YeHUE,
IpuMeHeHne. [lelicTBue XJopa M XJIOPOBOJAOpPOJA HAa OPraHM3M dYesoBeKa. BaxHeimme
XJIOPUJIBI ¥ UXHAXOXKICHHE B IPUPOJIE.

OOmias xapaktepucTuka 35eMeHToB VIA-rpymnmnbel. OcoOEHHOCTH CTPOSHHS aTOMOB,
XapakTepHbIe cTereHn okucieHus. CTpoeHne U (pU3N4ecKre CBOMCTBA MPOCTHIX BEIIECTB —
KHCIIOpOJIa W Cepbl. AJUIOTPONHBIE MOAU(DUKAIMKM KHCIOPOAa € Cepbl. XUMHYECKHE
cBoiicTtBa cepbl. CepoBOmOpOI, CTpoeHHE, PU3HUECKHE U XUMUYECKHE CBOMCTBA. OKCHIBI



cepbl Kak MPEICTaBUTENN KUCIOTHBIX OKcuaoB. CepHas KucioTa, (u3nueckue u
XUMHYECKHE CBOMCTBa (0OOIIME Kak IMPEACTABUTENS KJIacCa KUCIOT M CHelu(UYecKue).
XUMHUYECKUE PEaKInH, JIeKAIIINEe B OCHOBE MPOMBINIJICHHOTO CIIOCO0a MOTYYCHHS CEPHOM
kucnothl. [Ipumenenue cepHoil kuciaotbl. ConM CEepHOI KUCIOTHI, KaUeCTBEHHAs! peaKIUs
Ha

cynbar-uoH. Haxoxnenue cepbl 1 e€ coeAMHEHUN B Mmpupoje. XUMUYECKOE 3arpsisHeHUE
OKpY Karolled Cpelpl COCTUHEHUSIMU cephbl (KUCIOTHBIC JO0XKIU, 3arps3HEHHE BO3Ayxa U
BOZOEMOB), CITIOCOOBI €r0 MPEIOTBPAIICHHUS.

OOmast xapakTepucTHKa 3J1eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOSHHS aTOMOB,
XapaKkTepHbIE CTEIEHU OKHCICHHA. A30T, paclpoCTpaHEHHE B TNpHpone, (U3NYECKHE U
XHUMHYecKHe cBoicTBa. KpyroBopor aszora B mpupone. AMMHAK, ero (pusmueckue u
XMMHYECKHE CBOWCTBA, MoilydeHue U npumeHenune. Conu aMMOHHMsS, UX (PU3UYECKHE U
XMMHYECKHE CBOWCTBA, MpuMeHeHue. KauecTBeHHas peakids Ha MOHBI aMMOHUS. A30THas
KHCJIOTa, €€ MmoiydyeHne, PU3NIecKue U XUMUIECKHUEe CBOKCTBA (00IIMe KaK MpeaCcTaBUTEIs
KJ1acca KUCJIOT U cnenuduueckue). Mcnoab30BaHne HUTPATOB U COJIEH aMMOHMSI B KaUECTBE
MUHEPAIBHBIX yI00peHui. XuMU4YecKoe 3arpsa3HeHNe OKPYKAIOUIeH cpeibl COeAMHEHUSMHU
a3oTa (KHUCIOTHBIE O, 3arpsi3HEHHWE BO3AyXa, MOuYBBI M BOoAo&éMOB). Docdop,
aimotrporHble Moaudukanmuu Gocdopa, (U3NYSCKUE W XUMHUYECKHE CBoicTBa. OKCHJ
dochopa (V) u dochopHas kuciora, GU3NIECKUE U XUMHYCCKHE CBOWCTBA, OJTyUYCHUE.
Hcnonbs3oBanue ¢pocdaToB B KaUeCTBE MUHEPATBHBIX YI00PEHHIA.

Obmas xapakrepuctuka 31eMeHTOB [VA-rpymnmbel. OcoOeHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble  CTENEHW  OKHCICHHA.  YTJIEpPOJ,  aUIOTPONHBIE  MOJIU(UKAIHH,
pacnpocTpaHeHHEe B MpUpoje, (QU3NYECKHe M XUMHUYECKHE CBOMCTBa. AjcopOrius.
Kpyrosopot yrnepoma B mpupoae. Okcuibl yriepoia, UX (U3MUYECKHMEe M XUMHUYECKHE
CBOIMCTBa, JCHCTBUE HA JKUBBIE OPraHU3MBI, NOJyYEHUE U NPUMEHEHHUE. DKOJIOTMUECKUE
npobieMbl, CBsi3aHHBIE ¢ OokcuaoM yriepoaa (IV), rumoresa rio0aabHOTO MOTEIUICHHUS
KJIUMaTa, TapHUKOBBIN 3(ddexT. YrompHas KucloTa U €€ coiid, UX (PU3NUECKHE U
XMMUYECKHE CBOMCTBA, MOJy4YeHHE M ImpuMeHeHue. KauecTBeHHas peakiyus Ha KapOOHaT-
noHbI. Vcronb3oBaHne KapOOHATOB B OBITY, MEIUIUHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO35HCTBE.

[lepBoHayanbHble MOHATHS OO0 OPraHMYECKMX BEIIECTBAX KaK O COEIMHEHUSX
yriaepona (MeTaH, 3TaH, STHJEH, aleTHJIEH, 3TaHoJ, IJIMLIEPUH, YKCyCHas KHCIOTa).
[TpupoaHble MCTOYHHUKH YTJIEBOJOPOJOB (Yroyib, MPUPOIHBIA ra3, He(Th), MPOIYKTHI UX
nepepaboTku (OEH3MH), UX POJb B OBITY M MPOMBINUICHHOCTU. [loHSATHE O OHOIOTHYECKH
BAKHBIX BEILlECTBAX: >KUpax, Oelkax, yrieBoJaXx — WU HUX pPOJM B JKU3HU YeEJOBEKa.
MartepuranbHOE EAMHCTBO OPraHUUYECKUX U HEOPraHMYECKUX COSAMHEHHMN.

Kpemuuii, ero ¢gusnyeckue M XMMUYECKHE CBOWCTBA, MOJyUYE€HUE M MPUMEHEHUE.
Coenunenns kpemHus B npupone. OOmme npencrtaBieHus o0 okcunae kpemuHus (IV) u
KpeMHueBoil kuciore. CHUIMKAThl, WX HCHOJb30BaHUWE B OBITY, B HPOMBIIIJICHHOCTH.
BakHelimue CTpOUTENbHBIE MaTepHalbl: KEpaMHUKa,

CTEKJI0, IIeMeHT, OeToH, kenme300eToH. IIpoGiembr OGe30macHOrO  HWCIOIH30BAHUS
CTpOI/ITeJ'IBHI)IX MaTepI/IaJ'IOB B HOBCG}IHGBHOﬁ KHN3HU.

Xumuueckuii IKCnepumMenm:

M3y4YCHHE O0Opa3lloB HEOPTaHWYECKUX BEIISCTB, CBOWCTB COJITHOM KHCIIOTHI,
HpOBGI[eHI/Ie Ka4uC€CTBCHHBIX peaKHI/Iﬁ Ha XJIOpI/II[-I/IOHLI )41 HaGHIO,Z[CHI/Ie HpI/ISHaKOB nx
MPOTEKAHHUS, ONBITHI, OTpaKaoNe (PU3NICCKHEe W XUMHUYSCKHUE CBOMCTBA TaJIOTCHOB U HUX



COCTMHECHHH (BO3MOXKHO HCIOJIb30BAaHWE BHUJIEOMATEPHAIIOB), O3HAKOMJICHHE C OOpa3liaMu
XJIOpUJIOB (TAJIOTCHHUIOB), O3HAKOMIIEHHME C oOpa3namMu cepbl U e€ COCTUHEHUSIMU
(BO3MOXXHO HCHOJIB30BAaHHWE BHUJIEOMATEPUANIOB), HaOJIOAEHUE TMpolecca OOYTIIMBAaHUS
caxapa Moja ACHCTBHEM KOHIEHTPUPOBAHHON CEPHOM KHUCIOTHI, W3YYCHHE XHMHUYECKUX
CBOMCTB pa30aBIIEHHON CEPHOI KHCIOTHI, IPOBEJCHHE KaYeCTBEHHON peaKkiuu Ha cyibdar-
MOH U HaOJIofeHne Mpu3HaKa e MPOTEeKaHUs, O3HAKOMIIEHHE C (PU3MYECKUMH CBOHCTBAMHU
azota, (ochopa W wuX coeqUHEHWH (BO3MOXHO HCIIOJIb30BAHHE BHICOMATEPUAIIOB),
oOpasmamu a30THBIX U (HOChHOPHBIX YIOOPEHUI, MTOTydeHHe, coOupaHue, pacro3HaBaHUE U
M3y4YeHHE CBOMCTB amMMHaKa, MPOBEJACHHE KAYECTBEHHBIX pEaKlUi HA WOH aMMOHHS U
¢dochar-noH u U3ydeHue NPU3HAKOB UX MPOTEKAHUS, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHOM
a30THOM KHUCIJIOTBI C MEJbl0 (BO3MOKHO HCIIOJIb30BAHUE BHUAECOMATEPUAIIOB), H3YUYEHHE
MoJIeNiell KpUCTAIIMYECKUX peIETOK anmasza, rpaduta, ¢yuiepeHa, O3HAKOMIIEHUE C
MIPOLIECCOM a/ICOPOIMU PACTBOPEHHBIX BEUIECTB AKTHBUPOBAHHBIM YITIEM U YCTPOHCTBOM
IIPOTUBOra3a, MoJly4eHue, coOMpaHue, paclo3HaBaHUE U M3YyUYEHUE CBOMCTB YIJIEKHCIIOTO
ra3a, NMpOBEJCHHE KAYECTBEHHBIX PEAaKIMi Ha KapOOHAT W CHUJIMKAT-UOHBI M HW3yYeHHE
MPU3HAKOB UX MPOTEKAHMsI, 03HAKOMJICHHE C MPOAYKIMEH CUIUKATHOW MPOMBIIIJICHHOCTH,
pelleHre OKCIEePUMEHTaJbHBIX 3adad 1o Teme «BaxHeillue HeMeTalibl M HX
COETUHEHUS.

Metayibl M MX COeIMHEHUS

OOmias XapakTepUCTUKa XMMMUYECKHUX 3JIEMEHTOB — METAJUIOB HAa OCHOBAHMM HUX
nonoxenusa B Ilepuonnueckon cucreme xumuueckux sineMeHToB /[[. M. MenneneeBa u
cTpoeHuss aromMoB. CTpoeHue MeTauioB. MeTalaudeckas CBSI3b M MeTaJuIM4yecKas
KpUCTAJIIINYECKasi peléTka. DNEeKTPOXUMUYECKUHN psAHANIPSKEHUM MeTaiioB. Ousndeckue
U XMMHYECKHE CBOMcCTBa MeTauioB. OOmue crnocoOwl mosydeHus: metayuioB. [lonstue o
KOPPO3MH METAJJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT Koppo3uu. CIuiaBsl (CTajib, YyTyH,
TIOpaIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U MTPOMBIIIJICHHOCTH.

[[lenounsle MeTannbl: monoxeHue B llepuonuyeckoil cucTeMe XHUMHUYECKUX
anemenToB JI. 1. MeHeneeBa, CTpoeHUE UX aTOMOB, HaXxOKaeHue B pupoae. dusndeckue
U XMMHUYECKHE CBOWCTBA (Ha mpumepe HaTpus U Kaius). OKkcuabl u

TUIPOKCUJIBI HATPUS U Kalus. [[puMeHeHne MeT0YHbIX METAIIJIOB U UX COCTMHEHUM.

[IlerouHO3eMENBHBIE METAUIBI MAarHUM W KalbLUM: MoJokeHue B llepromnueckon
cucreMe xumuyeckux 3memeHToB 1. 1. Menaeneesa, cTpoeHre UX aTOMOB, HaXOKJICHUE B
npupoae. Pu3MvecKMe M XUMHUYECKHME CBOWMCTBA MarHvsi W Kajublus. Baxkuenmue
COCIMHEHHS Kaibllus (OKCHA, THAPOKCHUI, coiu). JKECTKOCTH BOJABI W CHOCOOBI €&
YCTpPaHEHHUS.

Amomunuil: nonoxenue B [leprognueckoil cucreme xuMuyeckux anemeHTos J[. U.
MenpeneeBa, CTpOCHME aToMa, HaXOXAeHUWE B mpupoae. DU3NYECKUE M XUMHYECKHE
CBOICTBa aMrOoMUHUS. AM(OTEpHBIE CBOMCTBA OKCHIA U THAPOKCUIA aTIOMUHUS.

Kenezo: nonoxenue B llepmoanueckoil cucreme xumuueckux siemeHToB J. W.
MenpeneeBa, CTpOCHME aToMa, HaXOXAeHHWE B Tpupoae. DPU3MYECKME M XUMHYECKHE
cBoiicTBa jkee3a. Okcuasl, ruapokcuabl U coiu skenesa (II) m xemesa (111), ux cocras,
CBOICTBA U MOJy4YECHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE ¢ O0pa3ljaMH METaJJIOB U CILJIaBOB, UX (U3MYECKUMHU CBOWCTBaMH,
M3Yy4YEeHHE PEe3yJIbTaTOB KOPPO3UH METAIUIOB (BO3MOKHO MCIOIb30BaHUE BUAEOMATEPUATIOB),
O0COOEHHOCTEH B3aWMOJCHCTBUSA OKCHIA Kbl W HATPUS C BOJOW (BO3MOXKHO



WCIIOIb30BaHUE BHJICOMATEPHAIOB), HMCCJICIOBAHHE CBOWMCTB JKECTKOM BOJBI, IpoIllecca
TOpeHHUs *Keje3a B KUCIopojae (BO3MOXHO MCIOJIB30BAaHUE BUACOMATEPUATIOB), TPU3HAKOB
MPOTEKAaHUs KAUYEeCTBEHHBIX PEAKIM Ha HMOHBI: MAarHus, KaJbLUsl, aJIOMUHHS, LHUHKA,
Kelesa

(1) u sxenesa (I11), meau (II), HaGMIOAEHME U ONHCAHKE TIPOLECCOB OKPAIIMBAHKS MITAMEHH
MOHAMHU HATpUsA, Kaiusl W KaiblHs (BO3MOXHO UCIOJIb30BAaHHWE BHICOMATEPUATIOB),
uccienoBaHre aMQpOTEPHBIX CBOMCTB THJIPOKCHIA AaTIOMUHHUS M THIPOKCHIA IIMHKA,
pelieHre SKCIEePUMEHTAIbHBIX 3a/1a4 10 TeMe «BaxkHelneMeTaibl 1 UX COCTUHEHUD.

XUMHUSA ¥ OKpY:Kaouias cpeaa

BemectBa u Marepuassl B IIOBCEJIHEBHOM JKM3HHM 4eloBeKa. besomacHoe
WCIIOJIb30BaHME BEUIECTB W XHMHUYECKHUX peakiuii B OwiTy. IlepBas momomps mpu
XUMHUYECKUX 0KOTaX U OTPABIICHUSAX.

XuMuYeckoe 3arps3HEHHe OKpyXawlued cpenbl (mpeneibHas — JOMyCTHMAs
KOoHIIeHTpanus BeniecTs, naee — [1/1K). Poias XxuMuu B pemeHr# 3KOJOTHIECKIX TTPOOIIEM.

Xumuueckuit Ikcnepumenm:

u3ydeHue o0pa3loB MaTepuaoB (CTEKJIO, CIUIaBbl METAJUIOB, IOJIMMEpHbIE
MaTepHuabl).

Meoswcnpeomemmnuwie cea3u

Peanmzanusi MeXIpeIMETHBIX CBsA3ed TMpH H3yYeHMH XuUMHH B 9 Kiacce
OCYIIECTBIISICTCS Yepe3 MCIOJIb30BaHNE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MMOHATHH, TaK U
HOH?[TI/If/'I, ABJIIAIOIUXCA CUCTCMHBIMU JISA OTACIIBHBIX IMPEAMCTOB CCTCCTBCHHO--HAYyYHOI'O
[UKJIA.

OOu1e ecTecTBEHHO-HAY4YHbIE MOHSATHS: HAay4HBIH (DakT, TUIIOTE3a, 3aKOH, TEOpus,
aHanu3, CHHTE3, KJIacCU(UKalMsg, MepUOAUYHOCTb, HAONIOJCHHE, HKCIEPUMEHT,
MOJICIUPOBAHNE, HM3MEpPEHUEe, MOJENb, SBJICHUE, MAPHUKOBBIM d(PEeKT, TEeXHOIOTHUS,
MaTepHabl.

®dusuka: Marepus, aToM, dBJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIWJ, HW30TOIIbI,
pallMOAaKTUBHOCTb, MOJIEKYJA, 3JEKTPUYECKUN 3apsi, HPOBOJHHUKH, MOIYIPOBOIHUKH,
JHMIJIEKTPUKH, (POTORIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHHE BEIECTBa, a3,
pacTBOp, pPacCTBOPUMOCTH, KPUCTAUIMYECKAs PEII€TKa, CIUIaBbl, (DU3NYECKUE BEIIMYWHBI,
€IMHUIIBI U3MEPEHHsI, KOCMUYECKOe IPOCTPAHCTBO, MIaHEThI, 3BE3/1bl, CoHILE.

buonorus: ¢porocunres, apixanue, buocdepa, sKocucTeMa, MUHEpaJIbHbIE Y00peHus,
MHKPOIJIEMEHTEI, MAKPO3JIEMCHTEI, IIUTATCIILHBIC BCIICCTBA.

l'eorpadusa: armocdepa, ruapocdepa, MUHEpabl, TOPHbIE IOPOJbI, IOJIE3HbIE

HCKOIIaeMBble, TOILITUBO, BOJIHBIE

pecypesl.
INVIAHUPYEMBIE PE3YJIBTATHI OCBOEHUA INPOI'PAMMBI
no XUMHUHU HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JJMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yJbTaThl OCBOCHHS IMPOrPaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUS
JOCTUTAIOTCS B XOA€ OOYyYeHHs XHMHU B €IUHCTBE YUeOHOH U BOCIUTATEIbHOMN
ACATCIIBHOCTH B COOTBCTCTBUU C TpadUIMOHHBIMU pOCCHfICKPIMH COIMUOKYJIbTYPHBIMHU U
JyXOBHO-HPABCTBEHHBIMHU [IEHHOCTSIMH, MPUHSATHIMUA B OOILIECTBE MPaBUIAMH M HOPMaMH
MOBEICHUSI M CITOCOOCTBYIOT MPOIECCAaM CaMOIO3HAHKS, CaMOPA3BUTHS U COLHATH3AINN
00ydaromuxcsl.



JIM9HOCTHBIE PE3yIbTAThl OTPAKAIOT TOTOBHOCTH O0YYAIOIINXCS PYKOBOJICTBOBATHCS
CUCTEMOH TMO3UTUBHBIX [IEHHOCTHBIX OPHEHTALMN U PACIIUPEHHE OIbITA JEATEIHHOCTH Ha
e€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpuoTHYeCKOr0 BOCIUTAHMSI:

[IEHHOCTHOTO OTHOIICHHWSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U
HAYYHOMY HACIIe/IMIO, TIOHUMAaHUsl 3HAYEHUS] XUMHUYECKOW HAyKH B JKU3HU COBPEMEHHOTO
o0I1ecTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEPHOU MH(OpMANHEl O MepeAOBhIX JOCTHKEHUIX
U OTKPBITUSX MUPOBOUM U OTEUECTBEHHOW XUMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX
00 ycTpoiicTBe MHpa U OOIIECTBA;

2) rpakIaHCKOro BOCIIHTAHMS:

MIPEJICTAaBICHUS] O COLMAIbHBIX HOpPMaxX M MPaBHJIAX MEKIUYHOCTHBIX OTHOIICHHUN B
KOJUIGKTUBE, = KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTM B  OOIIECTBEHHO  IOJIE3HOM,
y4e0HO-UCCIIeIOBATENFCKON, TBOPUECKONH M IPYrMX BUAAX AEATEIbHOCTH, TOTOBHOCTH K
pa3HoOOpa3HOi COBMECTHOHM NEATENIbHOCTH TPHU BBHIOJHEHUH Y4YeOHBIX, MMO3HABATEIbHBIX
3aaa4, BbIIIOJIHCHUMW XHUMHYCCKUX OKCIICPUMCHTOB, CO3JaHUU y‘~I€6HI)IX IIPOCKTOB,
CTpEMJICHHSI K B3aUMOIIOHUMAHWIO M B3aWMOIIOMOIIM B TIPOIECCe ITOH y4eOHOM
JesITeIbHOCTH, TOTOBHOCTH OLIEHWBATh CBOE IMOBEACHHUE U TMOCTYNKU CBOUX TOBApHILEH C
MO3UIIUU HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBHI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO NO3HAHHS

MHPOBO33PEHUECKHE TIPEJICTABICHUS O BEIIECTBE M XHMMHMYECKOM peakiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKU U COCTAaBJISIIOLIME OCHOBY AJIS
MOHUMAaHMUS CYIIHOCTM HAy4yHOM KapTUHBI MHUpaA, TNPEACTaBlIeHHUs 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHUS MPUPOABI, B3aHMOCBS3AX YEJIOBEKAa C MPUPOJHOM Cpenou, o
pOJIM XUMUU B II03HAHUU 3TUX 3aKOHOMEPHOCTE;

II0O3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE Ha IOJIyY€HHUE HOBBIX 3HAHUHM IO XUMHH,
HeoOXOoauMBbIE JUIsl OOBSCHEHHS HaOJI0/IaeMbIX MPOLECCOB M SBJICHUH, IO3HABATENIbHOM,
MH(OPMALIMOHHON W YUTATEIbCKON KyJIbTYpbl, B TOM YHCJIE HABBIKOB CAMOCTOSATEIbHOU
palboThl ¢ y4eOHBIMU TEKCTaMH, CIIPaBOYHOMN

JTUTEPATYPOH, TOCTYITHBIMU TEXHUYSCKUMU CPEICTBAMHU HH(POPMAITHOHHBIX TEXHOJIOTHIA,

HWHTEpeC K OOYYECHHIO U MO3HAHUIO, TI0003HATETbHOCTh, TOTOBHOCTh U CIIOCOOHOCTD K
caM0o00pa3oBaHMIO, IMPOEKTHOW M WCCIEIOBATENBCKON NIEATENFHOCTH, K OCO3HAaHHOMY
BBIOOPY HANPABICHHOCTH U YPOBHS O0YUYCHHS B JTaTbHEHIIIEM;

4) dpopMUpPOBAHHS KYJILTYPbI 310POBb;

OCO3HAaHWE IEHHOCTH H3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/0POBBIO,
YCTaHOBKH Ha 3J0POBBIN 00pa3 >KM3HU, OCO3HAHWE TOCJEACTBUN M HETIPUSATHE BPEIHBIX
MpUBBIYEK (YHOTPEOJIEHUS alIKOTroJis, HAPKOTHUKOB, KYpPEHHUs), HEOOXOAUMOCTH COOIIOICHHUS
MpaBWJI O0E30MMaCHOCTH TIPH OOpAIeHUH CXMMHYCSCKHMH BEIIECTBAMH B OBITY M PEabHOM
KU3HU;

5) TpynoBoro Bocnutanus:

WHTEpEeC K MPAKTUYSCKOMY H3YYCHHIO MpodeccHid W Tpyda pasIuvdHOro poja,
YBaOXCHHE K TPYIy W pe3ysibTaTaM TPYIOBOW JIEATEIHHOCTH, B TOM YHCIIE Ha OCHOBE
MPUMEHEHHS TPEAMETHBIX 3HAHWW 10 XWMHHW, OCO3HAHHBIM BBHIOOP WHAWBHIYATBEHOM
TPACKTOPHUH MPOIOIIKEHHSI 00pa30BaHUs ¢ yUETOM JIMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH
K XHMHH, OOINECTBCHHBIX HHTEPECOB U MOTPEOHOCTEH, ycmemHoW mpodecCHoHaTbHON
NEeSTeIbHOCTH W Pa3BUTHS HEOOXOAMMBIX YMEHMH, TOTOBHOCTb aJalTUPOBATHCS B



npodeccroHanbHOil cpene;

6) 5K0/10rHYEcKOro BOCHHTAHMUS:

HKOJIOTMYECKU 11e7IeCO00pa3HOe OTHOIICHHWE K MPUPOJE KaK HCTOYHUKY KM3HU Ha
3emJie, OCHOBE €€ CyIIECTBOBAaHUS, IOHMMAaHUE IIECHHOCTH 3/J0POBOTO M 6€30macHoro oopasa
KU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3UYECKOMY M ICUXHUYECKOMY
3JI0pOBbIO, OCO3HAHHUE IIEHHOCTU COOJIIOICHUS MPaBHII 0€30I1aCHOrO MOBEACHUS P paboTe
C BELIECTBAMHU, a TAK)KE B CUTYAIIHSIX,yTPOKAIOIINX 3I0POBBIO M KU3HH JIIOACH;

CIOCOOHOCTH MPHUMEHATh 3HAHUSA, TOTy4aeMble IPU U3yUYCHUH XUMUH, JUIS PEIICHUS
3a/a4, CBS3aHHBIX C OKpY)KalIIed NPUPOTHOM Cpelnoil, JUis MOBBILICHUS YPOBHS
HKOJIOTMUYECKOM KYyJIbTYpbl, OCO3HAHUS INIO0AIBHOTO XapaKTepa SKOJIOTMUECKUX MpodIeM U
MyTel MX PEUICHUs MOCPEICTBOM METOJIOB XMMHH, SKOJIOTUYECKOTO MBIIIJICHHUS, YMEHUS
PYKOBOJICTBOBATHCSI IM B TIO3HABATEIBHON, KOMMYHUKATHBHON M COIIMAIBHOM MPaKTHKE.

METAIIPEIMETHBIE PE3YJIbTATBI

B cocraBe mMeranpeaMeTHBIX PE3yJIbTAaTOB BBIICISIOT 3HAYMMBIE JUIS (POpMUpPOBAHUS
MHUPOBO33PEHUSI OOIEHAYYHbIC MOHATUS (3aKOH, TEOpHs, NPHUHIMII, THUMOTe3a, (akKT,
CUCTEMa, IPOLECC, IKCIEPUMEHT U JIPYroe.), KOTOpPbIE€ HCIIOJIb3YIOTCSI B €CTECTBEHHO-
HAy4YHBIX Yy4eOHBIX MpEAMETax W IO3BOJSIOT HAa OCHOBE 3HAHMM U3 OSTUX MPEIMETOB
(dbopMUpOBaTh MPEACTaBICHHE O IEIOCTHOU

Hay4yHOM KapTMHE MHpa, M YHUBeEpcalbHble YyuyeOHble JeiicTBUA (I1O3HABaTEJIbHbIE,
KOMMYHUKATHBHBIE, PETYJISITUBHBIC), KOTOPbIE 00eCTIeYNBaOT (POPMUPOBAHUE TOTOBHOCTH
K CaMOCTOSITEJIbHOMY IJIAHUPOBAHUIO U OCYLECTBICHUIO YU€OHONAEATEIbHOCTH.

Ilo3naBaTebHbIe YHHMBepcaJibHble Yy4eOHble [1eiiCTBHA

Ba3zoBble jlornyeckue geiicTBus:

YMEHHS HCIIOJIb30BAaTh MPUEMBI JIOTMUECKOIO MBIIUIEHUS NPU OCBOCHMM 3HAHUM:
pacKpbIBaTh CMBICH XUMHUYECKUX TMOHATHH (BBLAEATH HMX XapaKTEepHble MPHU3HAKH,
yCTaHaBJIMBaTh B3aMMOCBSI3b C JIPYTMMHU TOHSTHUSMH), MCIIOJIb30BaTh MOHATUS JUIs
OOBSICHEHUSI OTAENIbHBIX (DAaKTOB M SBJIEHUM, BbIOMpPATh OCHOBAHHUA M KPUTEPUH IS
KJIACCU(UKALIMM XUMUYECKUX BELECTB U XUMUYECKUX PEaKLIUi, yCTaHABINBATh PUIHMHHO-
CIIE/ICTBEHHBIE CBSI3M MEXAYy OOBEKTaMHU M3Y4YEHHs, CTPOMUTH JIOTHUECKHE PACCYXkIECHUS
(MHIYKTUBHBIE, 1€yKTUBHBIE, 110 AaHAJOTUHN), 1EJIaTh BHIBOJIBI U 3aKIIOUEHUS;

yMEHHE TPUMEHATh B  NPOLECCe TO3HAaHHUA MOHATHS  (IIpeIMETHhlE U
METanpeIMETHbIE), CHUMBOJUYECKHE (3HAKOBbIE) MOJENIU, HCIOJIb3YyEeMblE B XHUMHH,
npeoOpa3oBbIBaTh IIMPOKO IPUMEHSEMble B XUMHHM MOJEIbHBIE IPEACTaBICHUS —
XMMHAYECKHH 3HAaK (CUMBOJ 3J€MEHTa), XUMHUYecKas (opMmyja U ypaBHEHHE XUMHUYECKOU
peakuuu — MpH pelieHUH Y4eOHO-TIO3HAaBaTENbHBIX 3a/ay, C YYETOM ATHX MOJAENbHBIX
MPE/ICTAaBICHUM BBISBIATh M XapaKTePU30BaTh CYIIECTBEHHbBIE MPU3HAKK M3y4aeMbIX
O0BEKTOB — XHMHYECKHX BEIIECTB M XHUMHYECKUX peakiuil, BBIABIATH OOIIUE
3aKOHOMEPHOCTH, NPUYMHHO-CJIEJCTBEHHBIE CBSI3M M NPOTHUBOPEUYMSI B HU3YYaEMbIX
mpoleccax u sIBICHUSX.

Ba3zoBble ucciegoBarenbcKkue AeiicTBUA:

YMEHHE HCIOIb30BaTh MOCTaBICHHbBIE BOMPOCH B KAUECTBE HHCTPYMEHTA MO3HAHUS, a
TaKe B KayecTBE OCHOBBI JUIsl (DOPMUPOBAHMS THIOTE3bl MO MPOBEPKE MPaBUIBHOCTU
BBICKA3bIBAEMBIX CYXICHMI;

IIPUOOPETEHHUE OIBITA 0 TUIAHUPOBAHUIO, OPraHU3ALUU U NTPOBEACHUIO YYEHUYECKUX
HKCIEPUMEHTOB, YMEHHE HAOII0AaTh 33 XOA0M MPOLIECCca, CAMOCTOATENBHO IPOTHO3UPOBATh
ero pes3yiabTar, (OpPMYIHPOBaTH OOOOIIECHHUS W BBIBOABI IO pe3yJbTaTaM MPOBEIEHHOTO



OIIBITA, UCCIIEOBAHUS, COCTABIIATh OTUET O NMPOJEIIAHHOMN padoTe.

Padora ¢ nundgopmanmeii:

yMEHHUE BBIOMpATh, aHAIM3UPOBATH U MHTEPIPETUPOBATH MHPOPMALMUIO PA3TUUHBIX
BUJIOB M ()OPM IIPEJICTABICHUS, TOIY4aeMYI0 U3 Pa3HbIX UCTOYHHUKOB (HAy4HO-IIOMYJIApHAas
JUTEepaTypa XHUMHYECKOTO COJEp)KaHHs, CIpaBOYHBIE MMocodus, pecypcbl HHTepHera),
KPUTHYECKH OIICHUBATh MPOTUBOPEUYHBYIO M HEJOCTOBEPHYIO HH(POPMAITHIO;

YMEHUE TPUMEHSATh pa3JIMyHble METOAbl W 3ampochl NpU TOUCKE U OTOOpe
MHGOpMallUd ¥ COOTBETCTBYIOIIMX JTAHHBIX, HEOOXOIUMBIX Ul BBINOJIHEHHUS Y4EOHBIX U
MO3HABATENBHBIX 3aJad ONpeACIEHHOTO THMa, NpuoOpeTeHHe ombiTa B 00JacTu
UCTOJIb30BaHUST MH(POPMAMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH, OBJIAZICHUE KYJIbTYPOH
aKTUBHOI'O MCIIOJIb30BaHMs PA3JIMYHBIX IOUCKOBBIX CHCTEM, CAMOCTOSITENIbHO BBbIOMPAThH
ONTUMAJIbHYIO (OpMY Npe/cTaBlIeHUs] HHPOPMALMK U WIIOCTPUPOBATh PelIaeMble 3a1a4uu
HECJIO)KHBIMU CXE€MaMH, AHarpaMMaMu,ApyrumMu popmamu rpaduku 1 ©X KOMOMHALIUSAMUY;

YMEHHUE MCII0JIb30BaTh U aHAJIM3UPOBATh B Ipolecce yueOHON M UCCIIe0BaTEeNIbCKOM
NeSITeNbHOCTH WH(GOPMALMIO O BIMSHUM IPOMBILIUIEHHOCTH, CEJIbCKOIO XO3scTBA M
TPAHCIOPTA HA COCTOSTHUE OKPY KAIOLICH MPUPOTHON Cpebl.

KoMmyHukaTHBHBIEe yHHBepcaJlbHble y4eOHbIe 1eiiCTBUA:

YMEHUs 3a7iaBaTh BONPOCHI (B XOie auajnora M (WiIM) AMCKYCCHM) IO CYLIECTBY
o0cyxnaeMoil TeMbl, (OPMYJIMPOBATH CBOU MPEUIOKEHUS OTHOCHUTEJIBHO BBIIOIHEHUS
MPEJI0KEHHOM 3a/1a4H;

YMEHHS MPEACTABIATh MOJYyUYEHHBIE PE3yJbTaThl IO3HABATEJIbHON NEATENbHOCTH B
YCTHBIX M IHCBMEHHBIX TEKCTaX; JeJlaTh MPE3CHTALMI0 Pe3yJIbTaTOB BBINOJIHEHUS
XUMUYECKOTO OKCIEpUMEHTa (J1abopaTOpHOro OmbITa, JabopaTopHOM pabOThI MO
HCCIIEIOBAaHUIO CBOMCTB BEILIECTB, YU€OHOIO MPOEKTA);

YMEHUS y4eOHOT0 COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM IO3HaBaTEIbHON
U HCCIIEA0BATEIbCKON JIE€ATENbHOCTH NPU PEUIEHUH BO3HUKAIOMIMX MPOOJEeM Ha OCHOBE
yuéra OOIIMX MHTEPECOB M COIJIaCOBaHMS MO3ULIMNA (0OCYXIeHUs, OOMEH MHEHMSIMH,
«MO3TOBBIE IITYPMbD», KOOPIMHAIUS COBMECTHBIX NEHCTBUM, ONPEIECICHUE KPUTEPUEB I10
OLIEHKE KaueCTBa BBIIOJHEHHOW padoThI U ApYyTHE).

PeryasiTuBHbIC yHUBEpCaIbHbIC y4eOHbIC NeHCTBHUS:

YMEHHE  CaMOCTOSITEIbHO  ONpENeNsTh LEeAH  JeSTeNIbHOCTH, IUIaHUPOBATb,
OCYIIECTBISATh, KOHTPOJIMPOBaTH U TPU HEOOXOAMMOCTH KOPPEKTHPOBaTh  CBOIO
NesTeIbHOCTh, BBIOMpaTh Haubosee 3((EeKTUBHBIE CIIOCOOBI pelIeHUus Y4eOHBIX U
[I03HABATENbHBIX 3a]a4, CAMOCTOSATENBHO COCTABIISITh WIM KOPPEKTUPOBATH MPEATOKEHHBIN
QITOPUTM JEHCTBUI NpU BBIMOJHEHUU 3a/laHUi € y4ETOM MOJYYEHHsI HOBBIX 3HAHUU 00
M3y4aeMbIX OOBEKTaX — BEIIECTBaX M PEAKLMSIX, OLEHUBAThb COOTBETCTBHE MOJIYyYEHHOTO
pe3ynbTara 3asABICHHOM II€JIM, YMEHHUE MHCIIONb30BaTh M AaHAJIM3UPOBATH KOHTEKCTHI,
IpeiIaraéMele B yCIOBUH 3a/1aHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMeTHBIX pe3yibTaTOB IO OCBOECHUIO 00S3aTE€IBHOTO COJEp>KaHus,
YCTAaHOBJICHHOTO JaHHOW (QenepanpHOl pabouelt MporpaMMOM, BBIIEISIOT: OCBOEHHBIE
00y4aroImyuMUCs Hay4HbIe 3HAHUS, YMEHUS U CIIOCOObI

NEUCTBUM, crienupuIecKue Uisl MPEeIMETHON 00JacTi «XUMHUS», BUIBI JCSITCIBHOCTH IO
MOJTYYEHUI0O HOBOTO 3HAHUS, €r0 WHTEPHpPETAlNH, MPeoOpa3OBaHHUI0 M TPUMECHCHHIO B
paSHI/I‘IHBIX y‘-I€6HI>IX 1 HOBBIX CI/ITyaL[I/DIX.

K kon1y o0yuenus B 8 kiacce rnpeMeTHbIE pe3yabTaTbl HA 06a30BOM YPOBHE JOJIKHBI



oTpakaTb C(HOPMHUPOBAHHOCTD Y OOYJAFOIITNXCSI YMECHHI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX IOHSATUW: aTOM, MOJIEKYyJa,
XUMUYECKUM 3JIEMEHT, IPOCTOE BEUIECTBO, CJOKHOE BEUIECTBO, CMECh
(omHOpOIHAsT W HEOAHOPOAHAs), BaJICHTHOCTb, OTHOCUTEJIbHAs aTOMHAas U
MOJIEKYJISIpHas Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas
JI0J11 XUMHUYECKOTO 3JIEMEHTA B COEAMHEHUHU, MOJISIPHBIA 00BEM, OKCHUJI, KUCIIOTA,
OCHOBaHHE, COJIb, AJIEKTPOOTPULATEIIBHOCTh, CTENEHb OKHCIICHMS, XUMHUYECKas
peakuus, KiaccuuKanus peakluii: peakiuu COeAMHEHUs, PEaKIIMi Pa3IoKeHusl,
peaKkIMM 3aMelIeHUs, peakuu OoOMeHa, JK30- M HHAOTEPMHUECKHE PEaKIIHH,
TEIUIOBON 3(PdeKT peakuuu, SApO aroma, SJICKTPOHHBIA CIOW aToMa, aTOMHAS
opbuTanb, paauyc aroMa, XUMHUYECKass CBf3b, MOJSpHAas U HENoJsipHas
KOBAJICHTHAsI CBSI3b, HOHHAS CBA3b, MOH, KATHOH, AHUOH, PaCTBOP, MaccoBas J0Js
BelllecTBa (MPOIICHTHAs! KOHILIEHTPAIIKs) B PaCTBOPE;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKHUX MOHATUN U MPUMEHSTH 3TU
MOHATHUSA [IPU ONKMCAHUU BEIIECTB U UX MPEBPALLECHUI;

UCTOJIB30BATh XWMHUYECKYI0 CHMBOJIUKY JJISI COCTaBICHHS (DOpMyJ BEIIECTB H
YPaBHEHUN XUMHUYECKUX PEAKLIHM;

OTIPENIeNIATh BAJICHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTEIICHb
OKHCJIEHUS 3JIEMEHTOB B OMHAPHBIX COEAUHEHMSX, NPUHAJIEKHOCTh BEILECTB K
onpeAenEéHHOMY KJacCy COeIuWHEHUN 1o (opmynaM, BHUJ XUMHYECKOH CBS3U
(xoBaJIeHTHAs! M HOHHAs1) B HEOPTaHUYECKUX COCTUHEHUSX;

packpeiBaTh  cMbicn  Ilepmommueckoro  3akona JI. W.  Menaeneesa:
JNE€MOHCTPUPOBaTh  IOHMMaHUWE  MEPUOJUYECKOM  3aBUCHUMOCTH  CBOICTB
XUMHUYECKUX 3JIEMEHTOB OT MX MOJokeHus B lleproaunyeckoit cucreme, 3aKOHOB
COXpaHEHHUsI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-- MOJIEKYJISIPHOTO
y4eHus, 3aKk0Ha ABOTaIpo;

ONKCHIBATh U XapakTepu3oBaTh TabmuuHylo (opmy Ileproauueckoi cucteMsl
XUMHYECKHUX AJIEMEHTOB: Pa3INuaTh MOHITHS «TJIaBHAS MOATpyMna (A-Tpymma)» u
«mmoboyHas moarpymnmna (b-rpynma)», Manble U OonbIIHe MEPUOABI, COOTHOCHTH
o0o3HaueHUs, KOTOpble uMeTcss B Tabmuie «llepuonnueckas cucrema
xuMHuueckux 3nemeHToB . M. MenzaeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTHKAMH
CTPOECHMSI aTOMOB

XMMHYECKHX 3JIEMEHTOB (COCTAaB M 3apsi sAapa, oOmiee YHciIO 3JIEKTPOHOB M
pacmpezneneHue ux Mo 3JIEKTPOHHBIM CIIOSIM);

KIacCU(QUIIMPOBaTh ~ XMMHYECKHE JJIEMEHTHI, HEOpPraHWYEeCKHe BEIIeCTBa,
XUMHAYECKHE Peakiyu (10 YUCIY U COCTaBy YYacTBYIONIMX B PEAKIIMHBEIIECTB, MO
TeroBoMy G (heKTy);

XapaKkTepu30BaTh (OMUCHIBATh) OOIIHE XMMUYECKHE CBOMCTBA BEIIECTB PA3IHUHBIX
KJIaCCOB, TMOATBEpXkJas ONHCAHWE TMPUMEpPaMHU MOJIEKYJISIpHBIX —YpaBHEHHIl
COOTBETCTBYIOINX XUMHUIECKUX PEAKIIHIA;

MIPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX KaueCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TPOTEKAaHUS XMUMHUYECKHX IPEBpAIICHUI B Ppa3IMIHBIX
YCIIOBUSX;

BBIUUCIIATE OTHOCHTEIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0O XHMHYECKOTO 3JIeMEHTa Mo (opMylie COCTUHEHHUS, MACCOBYIO
JIOJII0 BEUIECTBA B PACTBOPE, MPOBOAWUTH PACUETHI MO YPABHEHHIO XUMHUYECKOW



peaKIuu;

HpI/IMeHHTL OCHOBHBIC OHepaLII/II/I MBICJ'II/ITGJ'IBHOI;'I HCATCIIBHOCTU — aHAJIN3 U
CUHTE3, CpaBHEHHUE, 0000IIeHNEe, CHCTEMAaTU3alNI0, KIACCU(PUKAIINIO, BRISIBICHHE
MPUYUHHO--CJICICTBEHHBIX CBSI3¢H — I HM3Y4YCHUS CBOWCTB BEIIECTB U

XMMUYECKUX PEaKLUH, eCTECTBEHHO-HAyUYHbIe METO/Ibl MO3HAHMs — HAOJIOJICHHUE,
U3MEpEHUE, MOACIMPOBAHNE, IKCIIEPUMEHT (peabHbIN U MBICIICHHBIN);

ClleZIOBaTh TMpaBWJIaM TOJb30BAHUSA XHUMHYECKOH TOCYIOW U J1a0OpaTOpHBIM
000opyI0BaHUEM, a TAKXKE MIPaBUIaM OOpAIEHUs C BEILIECTBAMU B COOTBETCTBUHM C
UHCTPYKLIMAMU IO BBINOJHEHUIO JIA0OPAaTOPHBIX XHMMHYECKHUX OIBITOB IO
HOJIY4YEHHIO U COOMpPaHUIO Ta3000pa3HbIX BELIECTB (BOJOPOAA U KHCIOPOXA),
IIPUTOTOBJIEHUIO PACTBOPOB C OIPEACIEHHOM MAaCCOBOM JIOJIEM PACTBOPEHHOIO
BEIIECTBA, IUIAHUPOBATH U  IPOBOJUTh XUMHUYECKHE SKCIIEPUMEHTHI 10
pacro3HaBaHUIO PACTBOPOB ILENOYEH M KHUCIOT C TIOMOIIbI HHAMKATOPOB
(;maxmyc, dpeHondranenH, METUIOPAHK U APYTHUE).

K xoHiy oOyuenus B 9 kiacce rmpeMeTHbIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JOKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y O0YUaAIOLIUXCS YMEHUI:

pPacKphIBaTh CMBICI OCHOBHBIX XHUMHYECKHUX TOHSATHUNA: XMUMHYECKUN DSJIEMEHT,
aToOM, MOJIEKYJa, WOH, KaTMOH, aHHOH, IIPOCTOE BELIECTBO, CJIOXHOE BEILIECTBO,
BaJICHTHOCTh, O3JEKTPOOTPUIATEIILHOCTh, CTENEHb OKHUCIEHUS, XUMHYecKas
peakius, XUMUYecKas CBs3b, TEIUIOBOM HS(PQEeKT peakiuu, MOIb, MOJSPHBII
00bEM,  pacTBOp,  OJEKTPOJUTHI,  HEIIEKTPOJIUTBL,  IJICKTPOIUTHUYECKAS
JTUCCOIMAIMs, PEaKIUd HMOHHOro OOMEHa,  KaTajiu3arop, XHUMHUYECKOE
paBHOBecHe, O00paTUMBbIe U

HeoOpaTHMble peakuuu, OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE peakuuu,
OKHUCJIUTEIb, BOCCTAHOBUTENb, OKHCIEHHE U BOCCTAaHOBJICHHE, aJNIOTPOIMS,
aM(pOTEepHOCTh, XUMHUYECKasl CBs3b (KOBAJCHTHAs, HOHHAs, METAJUINYEecKas),
KpUCTAJUIMYECKasi PEMIETKA, KOPPO3HUsI METAJIOB, CILIaBbl, CKOPOCTh XUMHUYECKOU
peakuuu, npeaenbHo nonycrumas konuentpauus [1JIK BemecTsa;
WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKHUX MOHATUNA U IPUMEHSTh 3TU
MOHSATHUSA MIPU ONKMCAHUM BEIIECTB M UX MPEBPALLECHUI;

WCIOJIb30BaTh XMMHYECKYI0 CHMBOJHKY JUJISI COCTaBI€HHS (OpPMYI BEIIECTB U
YpPaBHEHUN XUMHUYECKUX PEAKLIHM;

ONpENENATh BAJICHTHOCTh M CTENEHb OKHUCIEHUS XUMHUYECKHUX OJJIEMEHTOB B
COEMHEHMAX PAa3IMUYHOIO COCTaBa, MPUHAIJIEKHOCTh BEILECTB K ONPEAECIEHHOMY
KJIaccy coeauHeHud 1o QopmyiaM, BHUI XUMHUYECKON CBsi3U (KOBaJCHTHas,
MOHHAs, METaJUINYecKas) B HEOPraHMYEeCKHX COEIMHEHHUSX, 3apsii HOHa IIO0
XUMHYECKON (hopMyIe, XapakTep Cpelbl B BOAHBIX PAaCTBOpaX HEOPTaHUYECKUX
COEMHEHMH, TUIl KPUCTAJUINYECKON PEIETKN KOHKPETHOTO BEILIECTBA;
packpeiBaTh  cmbici  [lepuonnueckoro 3akona J[. WM. MengeneeBa u
JEMOHCTPUPOBATh €r0 TMOHWMAaHHWE: OIMUCHIBATh U XapaKTepU30BaTh TAOIMUYHYIO
dopmy Ilepuoanueckoit cuCTEMBl XUMUYECKUX DJIEMEHTOB: Pa3iIUyaTh MOHSATHS
«rnaBHas noArpynna (A-rpynmna)» u «mnodounast noarpynmna (b-rpynmna)», mansie
u OoJbIIME TEPUOAbI, COOTHOCUTH OOO3HAYEHHUS, KOTOpPbIE HMEIOTCS B
MEePUOANYECKON TabIuIle, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOSHHUS aTOMOB
XUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsj sAnapa, OOIlee YHCIO AJIEKTPOHOB M
pacrpeiesieHue UX IO JIEKTPOHHBIM CJIOSIM), OOBACHITH OOIINE 3aKOHOMEPHOCTH



B U3MEHCHUH CBOMCTB JIEMEHTOB M UX COCAVMHEHHUH B IIPEeIaxX MAJIbIX IEPHOJOB
Y TJIaBHBIX NOATPYIII ¢ YYETOM CTPOCHHUS UX aTOMOB;

KIaccu(UIUpPoOBaTh  XMMHUYECKHE DIIEMEHTHI, HEOPraHWYeCKHWEe  BEIECTBa,
XMUMHYECKHE peaKIiy (110 YUCIY U COCTaBy yYacTBYIOUIMX B PEAKIIMUBEILECTB, 110
TEIUVIOBOMY J(QQEKTy, 10 HU3MEHEHHMIO CTENeHEH OKHUCICHHS XMMHUYECKHX
3JIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATh) OOIMIME M cHenu(HuuecKue XMMUYECKHE CBOWMCTBA
IIPOCTBIX M  CIOXKHBIX  BEIIECTB, IOATBEP)KIas ONHCAaHUE IPUMEPAMH
MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHHUH COOTBETCTBYIOIIMX XUMHUECKUX PEaKLIUN;
COCTABJIAITh YPABHEHUS JJIEKTPOJIUTUYECKOM IUCCOLMALUU KHUCIOT, IIEJI04Yed U
COJIEH, ITOJIHBIE U COKPAILEHHBIC YPABHEHUS PEAKIIMl HOHHOTO

oOMeHa, ypaBHEHUS PEaKIfid, TOATBEP)KIAIOIINX CYIIECTBOBAaHHE T€HETHYECKON
CBSI3M MEX/1Y BEIIECTBAMHU PAa3IMUHBIX KIaCCOB;

pPacKpbIBaTh CYLUIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKLUNIOCPEICTBOM
COCTaBJICHU 2JIEKTPOHHOr0 OajlaHca dTUX peaKiuii;

MIPOrHO3UPOBaTh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX CTPOEHUS,
BO3MO’KHOCTH NMPOTEKAHUSI XUMHUECKUX MIPEBPAILECHHUH B Pa3JINYHbIX YCIOBUSX;
BBIYUCIIATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl BEILECTB,
MacCOBYIO JOJII0 XMMUYECKOTO JIEMEHTa 10 (hopMylie COEOUHEHHUs, MAacCOBYIO
JIOJI0 BEIIECTBA B PAacTBOpE, MPOBOAMTH PAcU€Thl MO YPaBHEHUIO XUMHUYECKOU
peaKuuu;

coOMoaTh TpaBUiIa TOJIB30BAHUS XHMHYECKOW TOCYyIOW U J1abOpaTOpHBIM
000pyI0BaHUEM, a TAaKXKe MpaBuila OOPAILEHHs C BELIECTBAMU B COOTBETCTBUU C
MHCTPYKIMSAMU TIO BBIMOJHEHUIO JIAOOPATOPHBIX XUMHUYECKUX OIBITOB IO
MOJIyYEHHIO U COOMPAHHIOTa3000pa3HbIX BEIECTB (AMMMAKa U YTJIEKHUCIIOTO ra3a);
MPOBOANTh PEAKLHUH, MOATBEPKJIAIOIINE KadeCTBEHHBI COCTaB Pa3IMYHBIX
BELIECTB: PaclO3HaBaTh OINBITHBIM MYTEM XJIOPUI-, OPOMUI-, HOAUJ-, KapOOHAT-,
¢docdar-, cunukar-, cyiabdar-, THAPOKCUI-MUOHBI, KATHOHBI aMMOHHUS M HOHBI
W3Y4YEHHBIX METAJUIOB, NPUCYTCTBYIOIIME B BOJHBIX PacTBOpax HEOPraHMUYECKUX
BEIIECTB;

IIPUMEHSTh OCHOBHBIE OIE€pallMM MBICIUTEIBHON AESATENBHOCTH — aHAINW3 U
CHHTE3, CpaBHEHHE, O0000IleHHe, CUCTEeMAaTH3allI0, BBIABICHHE NPUUYNHHO-
CIIECTBEHHBIX CBSI3€M — JJI U3yYEHUs CBOMCTB BELIECTB MXUMHUUECKUX pEAKLUH,
€CTECTBEHHO-Hay4YHbl€ = METOJAbl [O3HAaHUS — HaONIoJICHHe, HW3MepeHHue,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEasIbHbII U MBICIIEHHBIH).



TEMATHYECKOE IINTAHUPOBAHHMES 8 KJIACC

KoaudecTBO 9acoB

Ne HaumeHoBaHue pa3jiesioB U duekTpoHHbIe (LM pPOBbLIE)
n/n TeM MPOrpamMMbl Bcero Konrpoakunie Hpakruyeckue o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nen 1. [lepBoHaYabHbIe XUMUYECKHE MOHATHS
Xumust — BakHast 00J1aCTh
. B 5 0 2 ]k?tptlsglldlcr)l:e;jasi()rﬁﬂf41837c
MIPAKTUIECKOMN JIEATEIBHOCTH L0, :
YeJIoBeKa
19 BelecTBa u XuMH4eckue 15 1 0 bubmuorexa [JOK
peakiuu https://m.edsoo.ru/7f41837c
Hroro no pazgeny 20
Pa3nen 2. BaxkHeiiniue nmpeacTaBuTe Il HEOPraHUYECKUX BelleCTB
51 Boznyx. Kucnopon. [Tousitueo6 6 0 0 bu6mmoteka [IOK
OKCHJIax https://m.edsoo.ru/7f41837c
29 Bonopoa. [Tondarue o kucnoraxu 8 0 1 bubnmnoreka [JOK
COJISIX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnuoreka [IOK
OCHOBaHUAX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJacChl 11 1 1 bubmuorexa [JOK
HEOPraHWYeCKUX COCTMHEHHI https://m.edso0.ru/7f41837c
Hroro mo pazaeny 30

Pasznen 3. Ilepuoanueckuii 3axoH u [lepuoauveckas cucrema xumuueckux 3j1emMeHToB /[. U. MenaesneeBa. CtpoeHue arToMoB. XUMHUYeCKast
cBsI3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUA
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[Tepuoanueckuii 3aKOH U

31 I[lepuoauueckas cucreMa 7 0 brbmiotexa LIOK
' XuMuuecKkux yiementos J[, U. https://m.edsoo.ru/7f41837c
Menaene-eBa. CTpoeHue aToma
XuMHuecKas CBS3b.
3.2 OKucCIUTeNbHO- 8 0 bubmmorexa LIOK
https://m.edso0.ru/7f41837c
BOCCTaHOBUTEJIbHbBIE PEAKIINU
bubmuorexa [JOK
Wroro no paszne 15
TOTO TO pasiety https://m.edso0.ru/7f41837c
bubnuorexa [JOK
PesepBHOE Bpems 3 0
P P https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I1O 68 5
[MPOTPAMME
9 KJIACC
KosnvecTBo 4acoB JJIeKTPOHHBIE
No /i HaumeHoBaHue pa3iesioB U TeM S N (unpoBbIe)
nporpamMmMsl Bcero OHTPOX ¢ pa ecrue o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsbl
Pa3nen 1. BemecTBO M XMMHYeCKHE PeaKIIUH
11 IToBTOpenue u yriyonaeHne 3HaHUN 5 1 0 bubnuoreka [IOK
' OCHOBHBIX pa3JIeNIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMUUYECKHUX 4 0 0 bubnmnoreka [JOK
' peaxImit https://m.edso0.ru/7f41a636
13 DIEKTPONUTHYECKAs TUCCOLUALIUS. 8 1 1 bubmuorexa [JOK
' XUMHUYECKHE PEaKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. Hemeraaibl 1 MX cOeIHHEHUS
21 OO1m1ast XapakTepUCTUKA XUMUYECKUX 4 0 1 bubnuoreka [IOK
' anemenToB VIIA-rpynmel. ["anorens https://m.edso0.ru/7f41a636
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OO1m1ast XapakTepUCTUKA XUMUYECKUX

2.2 aneMeHTOoB VIA- . Cepau cé 6 bubmorexa [IOK
HIEMETTTOB TPyHbL epa i https://m.edso00.ru/7f41a636
COEIMHEHNS
OO01mas xapakTepuCcTUKa XUMUYIECKUX PIIEMEHTOB Bt OK
2.3 VA-rpynmnsl. A30T, pocdop u nXxcoeTuHeHUs 7 nommorexa I
https://m.edso00.ru/7f41a636
OO01mas XxapakTepUCTUKAa XUMHUECKUX
2.4 anemeHToB |VA-rpynnsl. Yriaepoa u 8 bubmmorexa LIOK
. ' https://m.edsoo.ru/7f41a636
KPEMHHH ¥ BX COCTUHCHHS
Hroro no pazgeny 25
Pa3nea 3. MeTa/JIbI M UX COeTUHEHHS
bubmuoreka [JOK
3.1 06 7 4
HHHE CROHETBA METAIIIon https://m.edso00.ru/7f41a636
3.2 Baxxueime MeTanibl U UX COEIUHEHUS 16 bubmorexa [IOK
https://m.edsoo.ru/7f41a636
Hroro no pasneny 20
Paznen 4. XuMusi 1 okpy:kawias cpeaa
bu6mmoreka [IOK
41 BemectBa u Matepuaisl B )KU3HHU 4EIIOBEKA 3
https://m.edso00.ru/7f41a636
Hroro mo pazgeny 3
PesepBHOE Bpemst 3 bubmmorexa TIOK
p P https://m.edso00.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68

YYEBHO-METOJIMYECKOE OBECIIEYEHUEOBPA30BATEJBLHOT'O MPOIIECCA OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJIS1 YEHUKA
* Xumus, 8 knacc/ ['abpuensn O.C., OctpoymoB N.I'., Cnagkos C.A.,AkiiroHepHoe o0mecTBo «M3aarenseTBo «IlpocBenienner

* Xumus, 9 kiacc/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A.,AxnroHepHoe o0mecTBo «M3marenbctBo «IIpocBenienne
tabmuupl: [lepuonnyeckas cucrema xummudecknx anemeHToB J1. 1. MenneneeBa, Tabnuia pacTBOPUMOCTH, DJIEKTPOXUMUYECKUH Psii HANPSHKEHUSIMETAIITIOB
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