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IHHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XuMuM Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTaBJICHA HA
OCHOBE TpeOOBaHMI K pe3ybTaTaM OCBOEHHUSI OCHOBHON 00pa30BaTeIbHOM MPOTrpaMMBbl
OCHOBHOTO 00111er0 06pazoBanus, npeacTaBieHHbIXx B DI'OC OO0, a Takxke Ha OCHOBE
denepanbHOl paboyeil mporpaMMbl BOCIIUTAHUS U C YUETOM KOHIICTIIIMM MPETOAaBaHus
yuebHOro mpenMera «XuMmus» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoit
denepanum.

[Tporpamma o xumMuu Ja€T MPEACTABICHUE O LIEJAX, O0IIeH cTpaTterun 00y4eHus,
BOCIIUTAHUSI W  Pa3BUTHUS  OOYYAIOIIMUXCSA CPEACTBAMH  Y4eOHOro  MpeaMmera,
yCTaHABJIMBAET  00s3aTeNbHOE  MPEAMETHOE  COJepKaHWe,  MpeaycMaTpuBaeT
pacrpesiesieHde €ero Mo KjaccaM M CTPYKTYpUpPOBaHHME MO pazjieliaM Hu TeMaM
porpaMmbl MO  XMMHH, ONpEACNsIeT  KOJWYECTBEHHbIE W KAYECTBEHHBIC
XapaKTEPUCTHKU COAEPKAHUSA, PEKOMEHAYEMYIO MTOCIEA0BATEIbHOCTh U3YYECHUSI XUMUH
C Y4€TOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKU y4eOHOTO mpoIiecca,
BO3PACTHBIX OCOOCHHOCTEH 00YyYaroluXcCsi, OMpeesieT BO3MOXKHOCTH MpeaMeTa JJis
peanuzanuu TpeOOBaHM K pe3yjbTaTaM OCBOEHHUS OCHOBHOW 0Opa3oBaTEIbHOMU
MporpaMMbl Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TaKXke TpPeOOBaHUU K
pe3ynbTaTaM OOydYeHUs XUMUW Ha YPOBHE IIeJIeM H3y4YeHUs MpeAMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHOMN JIEATEILHOCTH 00YYaIoEerocsi Mo OCBOCHUIO y4eOHOTO
COJICp>KaHMUS.

3HaHWE XUMHHM CIYXXUT OCHOBOM [Jii  (POpMHUpOBAHUS MHUPOBO33PEHUS
o0yyJarolierocs, ero mpeACcTaBiIeHU 0 MaTepUAIbHOM €IMHCTBE MHpPA, BAXKHYIO POJIb
UrparoT GopMHUpyeMbIe XUMUEH MPEACTaBICHUS O B3aUMOIPEBPAIICHUIX SHEPTHH U 00
HBOJIIOIIMU BEIIECTB B MPUPOJIC, O MYTIX PEIICHUS TJIO0AIBHBIX MPOOJIeM YCTOWYUBOTO
pPa3BUTHUSL YEJIOBEYECTBA — CBHIPHEBOM, IHEPrE€TUUECKOW, MUIIEBOM M 3KOJOTHYECKOU
0€30IacHOCTH, MPOOJIEM 3IPaBOOXPAHCHMUSI.

N3yuyenne xumunn:

CIIOCOOCTBYET peaM3aifiil BO3MOXKHOCTEH JIsl caMOpas3BUTHSL U (HOPMHUPOBAHUS
KYJbTYPBI TUYHOCTH, €€ 001IeH 1 GyHKIIMOHATILHOW TPaMOTHOCTH;

BHOCUT BKJIaJL B (OPMUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIIOCOOHOCTEH
oOyJarommuxcsi,  HABBIKOB WX  CaMOCTOSTEJIBHOM  y4yeOHOW  JeATENIbHOCTH,
OKCIIEPUMEHTAILHBIX M  HWCCIEAOBATENIbCKMX YMEHHM, HEOOXOJMMBIX Kak B
MMOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NESITEIBHOCTH;

3HAKOMHUT €O CHenu(PUKOW HAydHOTO MBIIUICHUS, 3aKJIaJIbIBA€T OCHOBBI
I[EJIOCTHOTO B3IJIsSIa Ha €IMHCTBO TPHUPOJBI M YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATaroM B (OPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH O0YyYarOIIUXCS,

CcrocoOCTBYeT (OPMUPOBAHUIO IICHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-
-HAy4YHbIM 3HAHUSAM, K IPUPOJIC, K YEOBEKY, BHOCUT CBOW BKJIaJl B 3KOJIOTHYECKOE
o0pa3oBaHUE 00YYAIOIITUXCSI.



JlanHbple HampaBiieHUssT B OOY4YEeHMHM XHUMHHM OOECHeuMBAIOTCA CeUU(PUKOi
coJiepKaHusl yueOHOTO IIPEeIMETa, KOTOPBIN SIBJISAETCS MEeIaroruniyecku alalTupOBaHHBIM
oTpakeHueM 0a30BOI HAYKH XUMHH HA ONPEIeTIEHHOM 3Tare €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHs OPHEHTHPOBAH Ha
OCBOCHHME OOYYAIOMIMMHUCS CHUCTEMbl NIE€PBOHAYAJIBHBIX IOHATUA XUMHH, OCHOB
HEOPraHMYECKOM XMMHHU U HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX MOHSATUN OPraHUYECKOU
XUMUHU.

CrtpykTypa coiepaHUsi TpOrpaMMbl MO XUMHH C(HOPMUPOBaHA Ha OCHOBE
CUCTEMHOT0 moaxoaa K e€ wuszydeHuro. CoaepkaHHe CKJIaJbIBAETCS M3 CHUCTEMBI
MOHATUH O XMMHUYECKOM 3JIEMEHTE M BEUIECTBE M CHCTEMBI MOHATUA O XUMUYECKON
peakuuu. O0e 3TH  CHCTEMbl CTPYKTypHO OpraHM30BaHbl [0  HPHUHLHUITY
[IOCJIEIOBATENBHOTO PA3BUTUS 3HAHWW HAa OCHOBE TEOPETHUECKUX IPEACTABICHUM
Pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHUS KaK OCHOBBI BCEIO €CTECTBO3HAHMS;

— [lepunonnueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMA U XUMHUYECKOMN CBSI3H;

— MPEACTABIICHUH 00 3JIEKTPOIUTHUECKOMN TUCCOLMALINU BELIECTB B pACTBOPAX.

Teopernyeckre 3HaHUS pacCMAaTPUBAKOTCS HA OCHOBE AMIIMPUYECKHU MOJYyYEHHBIX
U OCMBICIICHHBIX (DaKTOB, PAa3BUBAIOTCS IOCJIEAOBATEILHO OT OJHOIO YPOBHS K
JIPYroMy, BBITOJNHSS (PYHKIMH OOBSCHEHHUS M IPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U
BO3MOXHOCTEW IMPAKTHYECKOTO IIPUMEHEHHUS U MTOJyYEHUS U3Y4aeMbIX BELIECTB.

OcBoeHHe MpOorpaMMbl IO XUMHUH CIIOCOOCTBYET (DOPMHUPOBAHUIO IPECTABICHUS
O XMMHWYECKOW COCTABIISIONIEW HAy4YHOW KapTUHBI MHpAa B JIOTUKE €€ CHUCTEMHOU
MPUPOJBI, LIEHHOCTHOTO OTHOIIECHHS K HAYYHOMY 3HAaHHUIO M METOAaM IMO3HaHUSA B
Hayke. M3ydyeHre XUMUU MPOUCXOAUT C MPUBIICYEHUEM 3HAHUU M3 paHee M3YUYECHHBIX
y4eOHbIX TpenMeToB: «Okpyxaromuid Mupy, «buonorusi. 5—7 knacce» u «dusmka. 7
KJIACC».

[Ipy M3yyeHUM XUMHUH MPOUCXOAUT (POPMUPOBAHME 3HAHMI OCHOB XMMHUYECKOM
HayKd Kak OOJIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOW eSITeIbHOCTH
YelloBeKa M Kak OJHOr0 M3 KOMIIOHEHTOB MHPOBOM KyJbTYphl. 3agadya ydeOHOro
npeaMeTa COCTOMT B (DOPMHPOBAHMHM CUCTEMbl XMMHUECKHUX 3HAHUM — Ba)KHEHIINX
(dakToB, MOHATHN, 3aKOHOB W TEOPETHUYECKUX TOJOXKECHUM, TOCTYIHBIX O0000IIeHUN
MHUPOBO33PEHYECKOTO XapaKTepa, si3blka HAyKW, B MPHUOOIMICHUH K HAYYHBIM METOAam
NO3HAHUS TPU M3YYEHUU BEIIECTB W XUMHUYECKUX peakuuid, B (POPMHPOBAHUU U
pPa3BUTUU TO3HABATENIbHBIX YMEHUH U UX NMPUMEHEHUH B y4eOHO-ITO3HABATEIbHON U
y4eOHO-HCCIEeIOBATEIbCKON  JIEATEIbHOCTH,  OCBOEGHHUM  MpaBWJl  OE30MacHOro
oOpalieHus ¢ BellecTBaMU B TOBCEAHEBHOM KU3HU.

[Ipy u3yyeHMM XMMHHM Ha YpPOBHE OCHOBHOTO OOHIEro 0Opa3OBaHMs BaXKHOE
3Ha4Y€HHE MPUOOPENH TaKUE 1eJIH, KaK:



— (QopmMupoBaHHE HMHTEJUIEKTYalbHO pPAa3BUTOW JIMYHOCTH, TOTOBOM K
caMo00pa3oBaHUIO, COTPYAHUYECTBY, CaMOCTOSATEIBHOMY NPHUHATHUIO PELICHHH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

— HaIpaBJICHHOCTh O0yUYEHHUs Ha CUCTEMAaTUYECKOe MPHOOIIEHNE 00yJaronmxces K
CaMOCTOSITENIbHOM TMO3HABATEIbHON JIEATEIbHOCTH, HAyYHBIM METOJaM TO3HAHMUS,
(opMUPYIOLTUM MOTHBALIMIO U PAa3BUTHE CIIOCOOHOCTEN K XUMHUH;

— ofecrnieyeHre YCIOBHM, CIOCOOCTBYIOIIUX MPUOOPETECHUIO OOYUYaIOIUMUCS
OTIbITa Pa3HOOOPA3HOM AESITENFHOCTH, TO3HAHUS U CAMOTIO3HAHMS, KIIOUEBBIX HABBIKOB
(KJTIOYEBBIX KOMIETEHIMI), HMMEIONIMX YHUBEpPCAJIbHOE 3HAYCHHE I Pa3TUYHBIX
BUJIOB JCSTEIBHOCTH;

—  ¢opmupoBanue oOmed  (YHKIMOHAIBHOM M €CTeCTBEHHO-HAyYHOU
I'PaMOTHOCTH, B TOM YHUCJIE YMEHUN OOBACHATH U OLICHHWBATDH SIBJICHUS OKPY>KAIOIIETO
MUpa, UCTOJIb3Yys 3HAHUS U OIBIT, TIOJYYCHHbIC MPU U3YYCHUU XUMUHU, TPUMEHSITh UX
MIPH PEIICHUHU TIPOOJIeM B TIOBCEIHEBHOM KU3HU U TPYAOBOH EATEIHHOCTH;

— (popmupoBaHue y 00y4aromMXCs T'YMaHUCTUYECKUX OTHOILICHWH, MOHUMaHUS
[[EHHOCTH XUMHUYECKHX 3HAHWA JJs BBIPAOOTKH HKOJIOTUYECKH I1eJeco00pa3Horo
MOBE/ICHUS B OBITY U TPYJOBOU NEATEIHHOCTH B IIENIAX COXPAHEHUS CBOETO 3[I0OPOBBS U
OKpYXarouerl NpUpOTHON CPEbI;

— pa3BUTHE MOTHUBAIMU K OOYYEHMIO, CIIOCOOHOCTEHl K CaMOKOHTPOJIIO U
CaMOBOCITUTAHHIO Ha OCHOBE YCBOGHHS OOIIEUYETIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BbIOOpPY MpOGMIIS U HAIPABIEHHOCTU JAJIbHEHIIIETO 00YUECHMUS.

OO1ee 4nca0 4acoB, OTBEAEHHBIX JUISI U3YUYEHHUS] XMMUU HA YPOBHE OCHOBHOTO
oO1ero oobpaszoBanusi, cocrapisieT 136 yacos: B 8 kitacce — 68 yacoB (2 yaca B HEJIEII0),
B 9 Kkiacce — 68 4acoB (2 Jaca B HECIIO).



COIEPKXAHUE OBYYEHUA

8 KUIIACC

IlepBoHayajibHbIe XUMHYECKHE TOHATHS

[Ipeamet xumuu. Poiab XuMUU B JKU3HU yeloBeKa. XUMUS B CUCTeMe Hayk. Tena u
BenecTBa. Gu3nuecKkue CBOMCTBA BEIIECTB. ATrperaTHoe cocTosiHue BenlecTB. [loHsTre o
METO/IaX MOo3HaHus B XUMHU. YucThie BemecTBa 1 cMecu. CriocoObl pa3eneHus] CMECEH.

ATOMBI U MOJIEKYJIbI. XUMHUUYECKUE PJIEMEHThl. CUMBOJIBI XUMUYECKUX JIEMEHTOB.
[IpocThle U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuueckas Qopmyna. BaneHTHOCTH aTOMOB XWMHUYECKHX DSJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemnlecTB. OTHocUTenbHas aToMmHass wmacca. OTHoOcCHUTeNbHas
MOJIEKYJIIpHas Macca. MaccoBast 10J11 XUMUYECKOTO AJIEMEHTA B COEIUHEHUU.

KomunuectBo BemecTtBa. Monb. MonsipHas Macca. B3anMoCBs3b KOJIMYECTBA, MACChI
M YKClla CTPYKTYPHBIX €AMHHI] BemiecTBa. Pacuérel mo ¢dopmyinaM XHUMHUYECKUX
COCIMHCHUM.

Pu3NYEeCKUEe U XUMUYECKHUE SABJICHUS. XUMUUYECKasl peaklus U €€ MpU3HaKu. 3aKOH
COXpPaHEHHUS] MAacCChl BEIIECTB. XHUMHUYECKHE ypaBHeHus. Kinaccupuxanus XUMHUECKUX
peakiuii (CoeAMHEHUs, Pa3JIOKEHUsI, 3aMEILICHHs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHWMHYECKOW TMOCYJO0M, mMpaBujiaMu pabOThl B JlabopaTtopuu U
npuéMamMu oOpalieHusi ¢ Ja0opaTOpHBIM O00OpPYJOBAaHUEM, HU3YUYEHHE U OINHCAHUE
(u3nyeckux CBOMCTB OOpa3IlOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJICHHE (PU3MUECKUX
(n1aByieHHE BOCKA, TassHUE JIbJIa, pACTUPAHUE caxapa B CTYINKE, KUIIEHUE U KOHJICHCALIHS
BOJbI) M XUMHUYECKMX (TOpPEHHE CBEYH, TNPOKAIMBAHUE MEIHOM TMPOBOJIOKH,
B3aMMOJICUCTBUE MeJla C KHUCIOTOW) SIBICHHM, HAOJIOJCHHE U OINMMCAaHWE MPU3HAKOB
MPOTEKaHUSI XUMUYECKHUX peakluuil (pas3ioKeHHe caxapa, B3auMOJCHCTBUE CEpPHOU
KUCJIOTBl C XJIOpUAOM Oapus, pazioxkeHue rugapokcuga meau (ll) mpu HarpeBanuu,
B3aMMOJeiicTBHE Kene3a ¢ pacTBopoM conu Meau (1), n3ydenue crnocoOoB pasaeneHus
CMeced: C TOMOINbI0 MarHuta, GUIbTPOBAHUE, BbIMAPUBAHUE, JTUCTUILIALIMS,
xpoMarorpadusi, TpOBEICHUE OYUCTKMA IMOBAPEHHON COJM, HAOIIOJICHHE W OINMUCAHUE
pEe3yNbTaTOB TMPOBENICHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPaHEHUS MaccChl,
co37aHue MoJieell MoJIeKy (IIapOCTEPKHEBBIX).

BaxHelue npeacTaBuTe M HCOPraHUYECKUX BelIEeCTB

Bo3nyx — cmeck razoB. CocrtaB Bo3ayxa. Kucimopoa — 37I€MEHT M IPOCTOE
BelecTBo. Haxoxaenue kuciaopoaa B mpupoje, Gu3nuecKue M XMMUYECKHE CBOWCTBA
(peaxuuu ropenust). Oxcuasl. [Ipumenenue kucnopoja. CriocoObl OTyYeHUs KUCIOpoia
B JlabopaTopud U NPOMBINUIEHHOCTH. KpyroBopoT kuciopona B mpupojge. O30H —
aJUTOTpOITHAsS MOAUUKAIINS KACIOPOa.



TernoBoit 3 (heKT XUMUYECKON peakIui, TEPMOXUMHUUYECKUE YpaBHEHUS, 3K30- U
SHIOTEPMUYECKHUE peaKUuu. TOMINBO: Yyrojib U METaH. 3arpsi3HEHUE BO3yXa, YCUICHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHHe 030HOBOTO CJIOSI.

Bopopon — snemeHT M mpocrtoe BemecTBO. HaxoxeHue Bojgopoaa B MPUPOIE,
(bU3UYecCKue M XUMUYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOOb! moydeHus. Kucnorer u
COJIH.

MosipHbIil 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHHSIM.

®usnueckne cBOKWCTBa BOAbl. Bona kak pactBopurenb. PactBopbl. Hacklennsie u
HEHACBIIEHHBIE PACTBOPBI. PACTBOPMMOCTH BElIECTB B BOJIe. MaccoBas 1015l BEMIECTBA B
pacTtBope. XUMHYECKHE CBOicTBa BojAbl. OcHOBaHus. Poiib pacTBOpOB B MPUPOJIE U B
KU3HU 4desioBeka. KpyroBopoT BoAbl B MpUPOAE. 3arps3HEHNE MPUPOIHbIX BoA. OXpaHa
Y OYHMCTKA MPUPOAHBIX BOJI.

Knaccudukanuss Heopranmueckux coeguHeHuit. Oxcuapsl.  Krnaccudukanms
OKCH/JIOB: coJieo0pa3yroiue (OCHOBHBIE, KHUCJIOTHBIE, aMm@oTepHbIe) u
HecosieoOpasyromue. Homenknarypa oxcujoB. dusmdeckne U XUMHUYECKHUE CBOWCTBA
okcuaoB. [lonydueHne OKCUI0B.

OcuoBanus. Knaccudukarusi oCHOBaHUMN: MIENOYN U HEPACTBOPUMBIE OCHOBAHUA.
Homenknatypa ocHoBaHuil. @PU3NYECKME UM XHUMHUYECKHE CBOWCTBA OCHOBAHUM.
[TomyyeHne oCHOBaHUM.

Kucnorel. Knaccudukarmus xucinor. Homenkmarypa kucior. ®Pusznueckue u
XMMHUYECKUE CBOMCTBA KUCIOT. Psan aktuBHOCTM MeTtayuioB H. H. bekerosa. Ilonyuenue
KHUCJIOT.

Comu. Homenknarypa coneid. Du3N4YeCKME€ W XHUMHUYECKHUE CBOMCTBA COJIEH.
ITonyuenue coien.

I'eneTnueckas CBsI3b MEXKIY KJIacCaMU HEOPTAHUYECKUX COCAUHEHUM.

Xumuueckuii IKCnepumMenm:

Ka4eCTBEHHOE ONPEJCICHUE COACPKAHUA KHUCIOPOJa B BO3JYyXE, MOJYUYCHHE,
coOupaHue, pacrno3HaBaHWE M  U3YYEHHUE CBOMCTB  KHUCJIOpOAa, HaOJIOJeHUe
B3aMMO/JICHCTBUSL BEIIECTB C KUCIOPOJIOM U YCIOBUS BO3HHUKHOBEHHUS U MPEKpalleHUs
ropeHus (rmoxkapa), O3HaKOMJIEHHE C oOpa3llaMd OKCHIOB M OIIMCAaHHE WX CBOMCTB,
MoJIydeHue, coOMpaHue, paclio3HaBaHWE M HM3YyYEHHE CBOWMCTB BOjOpoJa (TopeHue),
B3auMoJielicTBue Bojopoaa ¢ okcuaoMm wmeau (1) (BO3MOXKHO —HCHOJIB30BaHME
BHUJICOMATEpHAIIOB), HaAOIIOJICHHE O00pa3lloB  BEIMIECTB  KOJUYECTBOM |  MOJIb,
HCCJICIOBAaHNE OCOOEHHOCTEW pPACTBOPEHHUS BEIIECTB C PA3TMYHON PACTBOPUMOCTHIO,
MIPUTOTOBJICHUE PACTBOPOB C OIMPEACIEHHON MaCCOBOU JOJIEN PaCTBOPEHHOTO BEILIECTBA,
B3aMMO/ICHCTBUE BOJIBI C METAJJIaMU (HATPUEM M KaJIbI[ueM) (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAJIOB), HCCIIEIOBaHKE OOpa3llOB HEOPTraHMYECKUX BEIIECTB PA3TUYHBIX
KJIACCOB, HAOJIOJICHUE HM3MEHEHUs OKPACKU HMHAMKATOPOB B pPacTBOpax KHUCIOT U
mesnoyeit, n3ydenne B3aumoiercteust okcuaa meau (l1) ¢ pacTBopom cepHOI KUCIIOTHI,



KHCJIOT C METAJUIAMH, PEaKIMK HEUTpAIN3al1H, [TOJYy4YEHHE HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OJHOTO METajula APYTUM U3 PACTBOPA COJIM, PEIICHUE SKCIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BakHelme Ki1acchl HEOPraHMYECKUX COCTMHEHUIN.

IMepuoanueckuii 3axkoH u Ilepuoanyeckas cucreMa XUMHYECKHX dJj1eMeHTOB /1.
N. MenpeseeBa. CrpoeHne aroMoB. XuMuH4eckas CBs3b. (OQKHCINTEILHO-
BOCCTAHOBHUTEJIbHbIC PeaAKIIUN

[lepBble MOMBITKUA KIAacCUPUKAMKA XUMHUYECKUX 37eMeHTOB. [loHsaTre o rpymmax
CXOJIHBIX 3JIEMEHTOB (ILEIOYHBIC U IIEJIOYHO3EMEIbHBIE METAJLIbI, TaJlOT€Hbl, UHEPTHHIE
rassl). JI€MEHTbI, KOTOpbIe 00pa3yioT aM(pOTEpHBIE OKCUABI U TUAPOKCUIBI.

Ilepnogmueckuit 3akoH. [lepnoguueckas cucrema xuMudeckux snemeHToB [l .
MenneneeBa. Kopotkomnepuonnas u JuiMHHONepuoaHass Qopmbl [lepuonnueckoi
cucteMbl xuMmudeckux 3iueMeHToB . Y. Menneneesa. [lepuoasl u rpynmsl. Ouznueckuit
CMBICII IOPSAIKOBOTO HOMEPA, HOMEPOB MEPUOJIAa U TPYIIIBI SJIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX saep. M3orombl. Onexktponbl. CTpoeHwue
AJIIEKTPOHHBIX 000JIOYEK aTOMOB MepBbIX 20 XUMUYECKUX 3eMeHToB llepuomnyeckoit
cucremMbl J[. W. MenneneeBa. XapakTe€pUCTUKAa XUMHUYECKOrO DJJEMEHTa IO €ro
nonoxeHuro B [lepuoguueckon cucreme /. . Menneneena.

3aKOHOMEPHOCTA M3MEHEHUS paauyca AaTOMOB XHMHUYECKHX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVMCTB MO IPYIIIAM U MIEPHUOJIAM.

3nauenue Ilepmogmueckoro 3akoHa u Ilepuonnueckoil CUCTEMBI XUMHUYECKHX
AJIEMEHTOB JIJIsl pa3BUTHUA HayKu U nipakTuku. 1. 1. MenaeneeB — yu€Hblil U rpakJIaHUH.

Xumudeckass  cBsi3zb. KoBaneHTHass  (mosisipHass W HEMOJIApHAsl))  CBS3b.
DIIEKTPOOTPULIATEIILHOCTh XUMUYECKUX 31EMEHTOB. IOHHAs CBS3b.

Crenenb okuciieHusi. OKUCIUTEIbHO--BOCCTAHOBUTENBHBIE peakiuu. lIpomeccsl
OKHCIICHHS] U1 BOCCTAHOBJICHUS. OKUCIIUTENIA U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

M3yuyeHHEe O0pa3lloB BEIIECTB METAJIOB W HEMETAJIOB, B3aUMOJCHCTBHE
TUIPOKCUAA IIMHKA C pPACTBOPAMM KHCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIONIUX TMPUMEPBl OKUCITUTEIHHO-BOCCTAHOBUTEIBHBIX peakiuii (TOpeHwue,
PEaKIMK PA3IIOKEHHS, COSTUHEHUS ).

Mesxcnpeomemmnuwie ceasu

Peanuzanuss MeXOpeaIMETHBIX CBSI3€M NpPU HM3YYEHHWM XHUMUUM B 8 Kjacce
OCYILIECTBIISIETCS 4Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO--HAYUYHBIX TOHSTHH,
TaK W TIOHSTUU, SBJISIOINIMXCA CUCTEMHBIMHU ISl OTAEIBHBIX NPEAMETOB €CTECTBEHHO--
Hay4YHOTO IIMKJIA.

OO01ue ecTeCTBEeHHO--HAyYHbIC TTOHSATHS: HAYYHBIN (DaKT, TUTIOTE3a, TEOPHUSI, 3aKOH,
aHajgu3, CHUHTE3, Kiaccuukamus, TEePUOAUYHOCTh, HAOMIOJACHUE, DKCIEPUMEHT,
MO/JICJINPOBaHUE, U3MEPEHUE, MO/IEIIb, SIBJICHUE.



®usuka: Marepus, aroM, 3JIEKTPOH, MNPOTOH, HEUTPOH, WOH, HYKIIHJ, HU30TOIbI,
PaAMOAaKTUBHOCTh, MOJEKYJa, DSJIEKTPUUECKH 3apsj, BEHIECTBO, TEJIO, O0bEM,
arperaTHO€ COCTOSIHME BEIleCTBa, a3, (PU3MUECKHE BEIUYUHBI, €IUHUIBI U3MEPEHMUS,
KOCMOC, TUIAaHETBI, 3BE€3/1b1, CONHIIE.

buonorus: gporocunTes, apixanue, ouocdepa.

['eorpadusi: armocdepa, rumpocdepa, MUHEpaybl, TOPHBIE MOPOJbI, MOJIE3HBIC
MCKOIA€MbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo M XUMHUYeCKas peakuus

Ilepnogmueckuit 3akoH. [lepnoguueckas cucrema xuMudeckux snemeHToB [l .
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB XUMHYECKHUX
3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, KalIusl, KaJbLUI U UX COCIUHEHUN B COOTBETCTBUHU C
ITOJIOKEHHUEM DJIEMEHTOB B lleprnoanueckoin cucTeMe U CTPOEHUEM X aTOMOB.

CrpoeHune BemecTBa: BUIBI XUMUYECKON CBS3U. THIIBI KPUCTAJUIMYECKUX PELIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKOM PEIIETKA MW BUJIA
XUMUYECKOU CBA3H.

Knaccudukanus u HOMEHKIATypa HEOPTraHWYECKUX BEHIECTB. XHUMHUYECKHUE
CBONMCTBA BEUIECTB, OTHOCSIIUXCS K PA3JIUYHBIM KJIaCCaM HEOPTaHUYECKUX COECIUHEHUN,
TE€HETUYECKas CBSI3b HEOPraHNYECKUX BELIECTB.

Knaccudukanus XUMHUYECKUX peakluid MO Pa3jIudHbIM MNpuU3HaKaMm (MO YHCIy U
COCTaBy YYacTBYIOIIMX B PEAaKIMU BELIECTB, MO TEIIOBOMY 3(Q(EKTY, MO U3MEHEHUIO
CTENEHEH OKHUCICHUS XUMHUYECKHUX BJEMEHTOB, IO OOpaTUMOCTH, MO YYacTHUIO
KaTtajau3aTopa). JK30- U S3HJIOTEPMUUECKUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUSI.

[lonsiTue o ckopoctu xXumuueckoil peakiuu. Ilonstue o006 oOpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peaknusx. [loHATHE O TOMOTEHHBIX M TeTePOreHHBIX
peakuusx. [lonstue o karaimsze. IloHATHE O XMMHYECKOM paBHOBeCHMU. DaKTOpBI,
BIIASIOIIME HA CKOPOCTh XUMHYECKON PEAKIIMU U TIOJIOKEHNE XUMHUECKOTO PABHOBECHSI.

OKHUCANTETBHO-BOCCTAHOBUTENBHBIE peakuuu, AIEKTPOHHBIN OastaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOM peakiuu. CocTaBlieHHE YPAaBHEHUN OKHCIUTEIbHO--
BOCCTAHOBUTEIBHBIX PEAKIIUI C UCTIOJIb30BAHUEM METO/I1a AIEKTPOHHOTO OasiaHca.

Teopust 3NEKTPOIUTHUECKON UCCOLNUALMU. OJIEKTPOJUTBI U HEIIEKTPOJIUTHI.
Katnonel, aHmoHbl. MexaHuW3M AUCCOIMALMM BELIECTB C Pa3JIMYHBIMH BHIAMH
xuMuueckon cBs3u. CreneHp auccornuanuu. CUabHbIE U CIa0bIe dJIEKTPOIUTHI.

Peakiuu noHHOTO OOMEHa. YCIOBUS TPOTEKAHHS PEaKIWid HWOHHOTO OOMEHa,
MOJIHBbIE U COKPAILEHHBbIE MOHHBIE YpaBHEHUA peakiuii. CBOMCTBA KUCIOT, OCHOBAaHUN U
COJIEM B CBETE MPEICTABICHUN 00 AIEKTPOJMTHYECKON auccoruanuu. KadecTBeHHbIE
peakuuu Ha noHkbl. [loHsATHE O THApPONIM3E CONEM.

Xumuueckuii IKCnepumMenm:



03HAKOMJICHUE C MOJICISIMU KPUCTATUIMYECKUX PEIIETOK HEOPraHUYECKUX BELIECTB
— METaJVIOB M HeMeTajuioB (rpaduTa W amMasa), CJI0KHBIX BEIIECTB (XJIOpUIa HATPH),
UCCJICIOBAHUE 3aBUCUMOCTH CKOPOCTHM XUMHYECKOM peakIud OT BO3JCHCTBUSA
pa3auyYHbIX (PAKTOPOB, HCCIEAOBAHUE AIIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB,
mpolecca JTUCCOIMALMU KUCIOT, MIEI0Ye U cojiel (BO3MOXHO HCIOJB30BaHUE BHUICO
MaTepHaJIOB), IPOBEJICHUE OMBITOB, UIUTIOCTPUPYIOLIUX MPU3HAKUA MPOTEKAHUS PEAKIIUM
MOHHOro oOMeHa (oOpa3oBaHHE OCajiKa, BbljelIeHHEe raza, 00pa3oBaHKUE BOJIbI), OMBITOB,
WUTIOCTPUPYIOMINX TPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (TOpeHwue,
peaKiuu paslioKEHHUs, COCAMHEHMs), paclo3HABAaHUE HEOPraHUYECKUX BEIIECTB C
MOMOIIHIO KAYECTBEHHBIX PEaKIMii Ha HOHBI, PEIICHHE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemeranbl 1 ux coeinHeHUA

OO01as xapakTepuCTHKa rajloreHoB. OCOOEHHOCTU CTPOEHUSI aTOMOB, XapaKTEpHBIE
crenieHn okucieHus. CTpoeHne u GU3NYECKrue CBOMCTBA MPOCTHIX BEIIECTB — raJOreHOB.
XVWMHYECKHE CBOWMCTBA Ha TMpuMepe XJopa (B3aMMOJACWCTBHE C MeTajiaMH,
HEeMeTaJulaMH, Ienoyamu). XiopoBojopod. ColisiHas KUCJIOTa, XUMUYECKHE CBOMCTBA,
noJiyueHue, npuMeHeHue. [leiicTBue xiopa U XJIOpOBOJOPOAA Ha OPraHM3M YEJIOBEKA.
Bakneiiive XJIOpUIbI U X HAXOXKJEHUE B IPUPO/IE.

O6mas xapakrepuctuka 351eMeHTOB VIA-rpynmbsl. OcOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIe cTeneHn okuciaeHus. CTpoeHne u (pru3nuecKrue CBOMCTBA MPOCTHIX BEIIECTB
— KHCIIOpOJia M cepbl. AJINIOTPONHBIE MOIUMDUKAIIMN KUCIOpoAa U cepbl. XUMHUYECKUE
cBoiicTBa cepbl. CepoBOAOPOJI, CTpOCHHE, (PU3NUECKUE U XUMUYECKUE CBOMCTBA. OKCUIbI
Cepbl Kak TMpEACTaBUTENTN KHUCIOTHBIX OKCHAOB. CepHas Kuciora, (U3NYECKUE U
XUMHYECKHE CBOWCTBA (00IIME KaK MPEACTABUTENS KJIacCa KHUCIOT M CHElU(pUIECKHE).
XVWMUYECKHE peakluH, JeXkKallie B OCHOBE MPOMBIILIEHHOTO CIoco0a MONTy4YeHUS
cepHoil kuciotsl. [Ipumenenne cepHoit KucnoThl. Coau CEpHON KUCIIOThI, KAUECTBEHHAS
peakius Ha cyabdar-uoH. HaxoxaeHue cepsl U €€ COeTMHEHUI B TPUpOe. XUMUYECKOE
3arpsi3HEHUE  OKPY)KAIOIIeW CpeAbl COCNWHEHUSIMU  Ccepbl  (KUCIOTHBIE JIOXKIIH,
3arpsi3HEHUE BO3/yXa U BOJOEMOB), CIOCOOBI €T0 MPEA0TBPAIICHUS.

O6muras xapakrepuctuka snemMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIE CTENEHU OKUCIEHMs. A30T, paclpOCTpaHEHUE B MpHUpoOJe, PU3NUECKUe U
XUMHUYecKue cBoicTBa. KpyroBopor azora B mpupoje. AMMHaK, ero (u3nyeckue U
XUMHYECKHUE CBOWMCTBA, MOMy4YeHUEe U TpuMeHeHue. Comu aMMOHUS, WX (pusmdeckne u
XUMHYECKUE CBOWCTBA, MpuMeHeHWe. KadecTBeHHass peakiusi Ha HWOHBI aMMOHHU.
A3oTHas KuClOTa, €€ MoylyueHue, (pusnueckrue U XUMHUYECKHe CBOicTBa (0Omme Kak
MpeICTaBUTENsI Kjlacca KUCIOT U cnenuduueckue). Mcnonb3oBaHue HUTPATOB U COJEH
aMMOHHMA B KaueCTBE MHUHEPAIBHBIX yHOOpeHWd. XUMHYECKOe 3arps3HeHHue
OKpY>KaroIlel Cpeapl COCTUHEHUSIMHU a30Ta (KUCIOTHBIE MOXKIH, 3arpsi3HEHUE BO3IyXa,
nouBsl U BojoéMOB). Docdop, amnorponnHsie mogudukanuu docdopa, uanyeckue u
xumudeckue cBorictBa. Oxcupa docdopa (V) u docdopnas kucinora, duzndeckue u



XUMUYECKUE CBOMCTBa, nonydeHue. Kcnonb3oBanue ¢ochaToB B KauecTBe
MUHEPAIbHBIX YI0OpEHUH.

O6mas xapakrepuctuka 35eMeHToB |V A-rpynmnbl. OcOOEHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHbIE  CTENEHW  OKHUCICHHsS.  YTIEpoJ, aJIOTPONHbIE  MOAU(DUKAIHH,
pacrpocTpaHeHue B NpUpoje, (pu3nueckue U XUMHUYECKHUE CBOMCTBA. AjcopOius.
Kpyrosopot yriepona B npupoge. Okcunabl yriaepoaa, ux (GpU3NYecKue U XUMHUUYECKUE
CBOMCTBA, JICUCTBUE HA KUBBIE OPTaHU3MBI, MMOJTYYECHUE U MPUMEHEHUE. DKOJIOTHUECKUE
po0JIeMBbl, CBSI3aHHBIE ¢ OKcuaoMm yriepona (IV), rumoresa rio0aabHOTO MOTEIICHUS
KJIMMaTa, MapHUKOBBIN 3¢ (deKkT. YroibHas KuCIOoTa U €€ coid, WX (U3HYECKHE H
XUMHUYECKUE CBOMCTBA, MTOIyYeHUE U NpuMeHeHne. KauecTBeHHas peakuus Ha KapOoHaT-
nonbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIUIEHHOCTH U CEITHCKOM
XO35UCTBE.

[lepBoHavyasibHbIE TOHATHA OO0 OPraHMYECKHX BEIIECTBAX KaK O COEIMHEHMSIX
yraepoja (MeTaH, 3TaH, ATWJIEH, AlETWIEH, ATaHOJI, TJIMIEPHH, YKCYyCHas KHUCIOTa).
[IpupoHbie UCTOYHUKHU YTIEBOAOPOIOB (YroJib, IPUPOIHBIN ra3, HeMTh), MPOIYKTHI UX
nepepaboTKu (O€H3UH), UX POJIb B OBITY M MIPOMBIIIICHHOCTH. [loHSATHE 0 OMOIOTHYECKH
BKHBIX BEIECTBAX: >KHMpaxX, Oelikax, YIJIeBOJlaXx — M WX POJM B JKU3HU 4YEJIOBEKa.
MartepuanbHOE EAUHCTBO OPIraHMUYECKUX U HEOPTaHUYECKUX COCTMHEHUN.

Kpemnuuii, ero ¢usmyeckne u XUMHUYECKUE CBOMCTBA, MOJYyYEHHUE U MPUMEHEHHUE.
Coenunenust kpemHusi B npupojie. OOuue npeactaBieHuss 00 okcune kpemuus (1V) u
KpeMHHeBOU Kuciore. CHIIMKAaThl, UX HUCIOJIb30BaHUE B OBITY, B MPOMBIIIJICHHOCTH.
Baxneliime cTpouTeabHbIE MaTepualibl:  KepaMuKa, CTEKJIO, LIEMEHT, OCTOH,
xene300eToH. [IpobieMbl 0€30MacHOro MCHOJIb30BaHUSl CTPOMUTENBHBIX MAaTE€pUajoB B
MMOBCEHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3ydyeHrue oOpa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISHOM KHCIOTHI,
MPOBE/ICHHE KAUECTBEHHBIX PEAKIMM Ha XJIOPUA-MOHBI M HAOJIOJCHHE MPU3HAKOB UX
MPOTEKAHUS, OMBITHI, OTpakarouue (GU3NIECKUE U XUMUUYECKHE CBOMCTBA TaJlOTEHOB U
WX COEIUHEHUW (BO3MOXXHO WCIIOJIb30BAHUE BHUICOMATEPUATIOB), O3HAKOMJICHHE C
oOpasniaMu  XJOPUAOB (TAJOTCHHUIOB), O3HAKOMJICHHME C oOOpasmamMu cepbl u €€
COCIMHEHUSIMU (BO3MOYKHO HCIIOJIB30BaHUE BUICOMATEPUATIOB), HAOMIOACHHUE Tpoliecca
oOyrJMBaHMs caxapa Moj ACHCTBUEM KOHIIEHTPUPOBAHHOW CEpPHOM KHUCIIOTHI, U3yUYEHUE
XUMHUYECKUX CBOMCTB pa30aBICHHOW CEpHON KHUCIOTHI, MPOBEICHUE KaueCTBEHHOU
peakimu Ha cyiab(dar-uoH u HaOIIO/IEHUWE MpU3HAKA €€ MPOTEKAHMS, O3HAKOMJICHUE C
¢bu3mdeckuMu  cBoMcTBamMHM  a3ota, (ochopa w  ux coeguHeHUN  (BO3MOKHO
HCIIOJIb30BAaHUE BHUAEOMATEPUAIIOB), oOpa3uaMu a30THBIX U (HOChHOpPHBIX yAOOpEHMUI,
MOJIy4eHue, coOMpaHue, paclo3HaBaHUE U U3YYEHHE CBOMCTB aMMMaKa, MPOBEICHUE
Ka4eCTBEHHBIX pPEAKIMA HAa MOH aMMOHHS M (ocdaT-uOH U HU3y4YeHUE MPU3HAKOB HX
MPOTEKaHUs, B3aUMOJECHUCTBUE KOHIIEHTPUPOBAHHOMW a30THOW KHUCJIOTBI C MEIbIO



(BO3MOXKHO MCIOJIb30BAaHHE BHACOMATEPHAIOB), U3YYEHUE MOJCICH KPHUCTAUIMUECKUX
pemérok anMaza, rpaduta, QyiepeHa, O3HAKOMJICHHE C IMPOIECCOM aacopOIHu
pPAcCTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIVIEM M YCTPOWCTBOM IIPOTHMBOrasa,
MOJy4YeHHe, coOupaHue, pacrno3HABaHWE W U3YUYEHHUE CBOICTB YIJIEKUCIOTO Tasa,
MIPOBE/ICHAE KAYeCTBCHHBIX pEaKIMi HAa KapOOHAT W CHIMKAT-UOHBI W HW3Y4YCHUE
NPU3HAKOB  MX  IPOTEKaHMsS, O3HAKOMJICHHME C  TPOAYKUMEH  CUJIMKATHOM
MPOMBIIIJIEHHOCTH, PEIIEHHWE SKCIEPUMEHTANIBHBIX 337ad 1Mo Teme «Baxueimme
HEMETAJUIbl U UX COCTUHCHUS.

MeTaJJibl 4 UX COeTUHEHUSA

OOmrast XxapaKTEepPUCTUKA XUMHUYECKUX DJIEMEHTOB — METAIOB Ha OCHOBAHMHM HX
nojioxkeHusa B llepuognueckon cucteme XxuMudeckux anemeHtoB JI. M. MenneneeBa u
ctpoeHus aromoB. CTpoeHHe MeTauioB. MeTamuimyeckas CBSI3b M METaUIMYECKas
KPUCTAJUINYECKAsA PEMIETKA. OJIEKTPOXUMHUYECKUH Psi  HANpsHKEHUM  METaJUIOB.
du3znvecKre U XUMUYECKHUE CBOMCTBA MeTaJIoB. OO0IKe CIOCOObI MOJYYeHUSI METAJIOB.
[ToHsaTHE O KOPPO3UH METAJIJIOB, OCHOBHBIE CIIOCOOBI 3alTUTHI UX OT KOppo3uu. CIiiaBbl
(cTanmb, 4yTyH, TIOPATIOMUHMMN, OpOH3a) U UX IPUMEHEHHE B OBITY U ITPOMBIIIICHHOCTH.

[llemounble MeTawibl: MOJOXKEHHE B l[leproanyeckor CHUCTEME XHUMHUYECKUX
snemeHToB J[. M. MeHneneeBa, CTpOCHME HUX aTOMOB, HAXOXJICHUE B MPUPOJE.
duznyeckre M XUMHYECKHE CBOICTBa (Ha mpumepe Hartpusi W Kanusg). OKcuabl U
TUJIPOKCUIBI HATPUS U Kains. [ [puMeHeHnE MEeIOUYHBIX METAIVIOB U UX COEUHEHUM.

[IlemoyHO3EMENBHBIE METAJIJIBI MArHUM M KaJIbIIUM: MMOJIOKEHUE B lleprnoanueckoi
cucteMe XxuMuueckux 3emMeHToB [[. 1. MenneneeBa, CTpoeHME UX aTOMOB, HAXOXKJICHUE
B mnpupone. dusznyeckne M XMMHUYECKHME CBOWCTBA MarHus W Kaiblus. Baxueumme
COCMHEHUs Kalblus (OKCUM, THUAPOKCHUHA, coyik). KECTKOCTh BOJBI U CHOCOOBI €&
YCTpaHEHUS.

AmomuHuii: nonoxenue B [lepuoanueckoil cucteMe Xumuieckux 3neMenToB /1. U.
MenpeneeBa, CTpOCHUE aTOMa, HaXOXJIE€HUE B npupoje. PU3NUEeCKUe U XUMHUYECKHUE
CBOMCTBA aTtOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHIA U TUJIPOKCUJIA ATFOMUHUS.

Keneszo: nonoxenue B llepuoguueckon cucremMe xumuuyeckux snemeHtoB JI. .
MenpeneeBa, CTpOCHUE aToma, HAaXOXKJAEHHWE B mNpupojaec. PU3NUYECKUEe U XUMHUYECKUE
cBoiicTBa xene3a. Okcunbl, ruapokcuabl u conu xenesa (I1) u xenesza (111), ux cocras,
CBOMCTBA U MOJYyYEHHUE.

Xumuyeckuii IKCnRepuMeHm

03HAKOMJICHHE ¢ o0OpaslaMyd METaJUIOB M CILIABOB, MX (DM3WYSCKUMH CBOMCTBAMH,
M3YyYECHHE  pe3yJIbTaTOB  KOPPO3UM  METAUIOB  (BO3MOYKHO  HCIIOJIb30BaHUE
BHJICOMATEPHUAIOB), OCOOCHHOCTEN B3aUMOJCHCTBHS OKCHJA KaJbIMS M HATPUsS C BOJOU
(BO3MO’KHO HCIIOJIb30BAaHUE BUACOMATEPUAIOB), UCCIIEAOBAHUE CBOMCTB KECTKOM BOJBI,
IpoIiecca TOpeHus Keye3a B KUCIopoie (BO3MOXKHO MCIOJIb30BAHUE BUJIEOMATEPHUAIIOB),
MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIIMK HA MOHBI: MArHUS, KaJIbLUs, AJTIOMAHUA,



nuHka, xenesa (II) u xenesa (lll), menu (1), HaGnrOAEHME M ONMMCAHUE TPOIIECCOB
OKpallluBaHUs MJIAMEHU MOHAMM HaTpHUsl, Kajdusi U Kajdblus (BO3MOXKHO MCIIOJIb30BAHUE
BUJIEOMATEPUAIIOB), HCCIEOBaHNE aM(OTEPHBIX CBOWCTB THUIPOKCHAA ATIOMUHUS U
THAPOKCHIA IIMHKA, pPEIIeHUE OKCIEPUMEHTAIBHBIX 3amad 1Mo TeMme «BaxHeimme
METaJUTBl U X COCTUHCHUS.

XuMHA 4 OKpPYKawIas cpeaa

BemectBa u Marepualibl B TOBCEIHEBHOW JKM3HU UeloBeka. be3omacHoe
WCITOJIb30BAaHUE BEIIECTB M XHMHUYECKMX peaknuii B OwiTy. IlepBas momoms mpw
XUMUYECKUX 0YKOTaX M OTPABICHUSIX.

XUMHYECKOE 3arpsi3HCHHE OKpYKalomIel cpeabl (MpeAesibHas —IOIMyCTUMAas
KOHIIeHTparus BemecTB, aanee — I[IJIK). Ponb XxuMuuM B pemieHUU 3KOJIOTHYECKUX
mpo0Jem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3IloB MaTepHaloB (CTEKJO, CIUIaBBl METaUIOB, TOJIHMMEpPHBIC
MaTepuabl).

Mesxcnpeomemmnuwie ceasu

Peanuzanuss MeXnpeIMETHBIX CBsA3€H TpU U3YYeHUM XUMHUM B 9 Kiacce
OCYIIIECTBIISIETCS YepPe3 MCTOIB30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHSATHN, TaK
U TIOHATHH, SIBISIOMIMXCS CUCTEMHBIMH I OTACIBHBIX MPEAMETOB €CTECTBCHHO--
HAy4HOT'O IUKJIA.

OO0mre ecTecCTBEHHO-HAYUHbIE TIOHSTHS: HAYYHBIN (DaKT, rumoTe3a, 3aKOH, TEOpHs,
aHalIM3, CHUHTE3, KiIaccu(UKaIus, TEPUOIUIHOCTh, HAOMIOACHUE, OSKCIECPUMEHT,
MOJCIIUPOBAHUE, W3MEPCHHE, MOJIEb, SBJICHWE, IMApHUKOBBIA S(PQEKT, TEXHOJOTHSI,
MaTepHuabl.

duznka: Marepusi, aToMm, DJIEKTPOH, NMPOTOH, HEHUTPOH, WMOH, HYKIHUI, HU30TOIIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, SJCKTPUUYCCKUN 3apsij, MPOBOJHUKH, IMOITYIIPOBOIHUKH,
IVDIIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJO, 00BEM, arperaTHOe COCTOSIHHE BEIIeCTBA,
ra3, pacTBOp, pPacTBOPHMOCTb, KpHUCTa/UIMUECKas pemeETKa, CIUIaBbl, (U3UICCKUE
BEIIMYUHBI, EAUHUIBI W3MEPEHMs, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3MBI,
Comnnre.

buonorusa: ¢otocunrtes, gbixaHue, Ouocdepa, IKOCHUCTEMa, MHUHEPATbHBIC
yI0OPEHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTBI, MUTATEIHLHBIC BEIICCTBA.

I'eorpadus: armocdepa, ruapocdepa, MHUHEpaNIbI, TOPHBIE MMOPOJABI, IOJIE3HBIE
MCKOIIaeMble, TOIIJTUBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 110 XUMHNHU
HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yJIbTaThl OCBOCHHS MPOrpaMMbl OCHOBHOTO 0O0IEro oOpa3oBaHUS
JOCTUTAIOTCSI B XOJle OOydYeHMs XUMUU B €IMHCTBE Yy4eOHONM M BOCHUTATEIbHOU
NEATEITLHOCTH B COOTBETCTBUH C TPAJAUIIMOHHBIMU POCCUUCKHMH COIMOKYJIBTYPHBIMH U
JTyXOBHO-HPABCTBEHHBIMH TICHHOCTSMH, MPUHSATHIMU B OOIIECTBE MpaBUIaMU U HOPMaMU
MOBEJICHUS U CIIOCOOCTBYIOT MpOIlECCaM CaMOMO3HAHMSI, CAaMOPa3BUTHS M COLMATH3AIIH
00yJarommxcs.

JIMYHOCTHBIE PE3yJIbTAThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIINXCS PYKOBOJCTBOBATHCSA
CHUCTEMOU TTO3UTHUBHBIX IIEHHOCTHBIX OPUCHTAIMNA M PACIIMPEHUE OTBITA ICATCILHOCTH Ha
€€ OCHOBE, B TOM YMCJIC B YACTH:

1) maTpMoOTHYECKOTr0 BOCTIMTAHUS

[EHHOCTHOTO OTHOIIEHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY U
HAyYHOMY HACIIEJIUIO, TOHUMAaHUS 3HaYCHUSI XUMUYECKON HAyKH B KU3HU COBPEMEHHOTO
oOmiecTBa, CHOCOOHOCTH  BIAJETh JIOCTOBEpPHOW HMH(pOpMalMell o0 MepeaoBbIX
JTOCTIDKCHHUSIX ¥ OTKPBITUSX MHPOBOM M OTEYECTBEHHOM XWUMUH, 3aHHTEPECOBAHHOCTH B
HAyYHBIX 3HAHUSAX 00 YCTPOICTBE MUpa U 00IIECTBA;

2) rpasKAaHCKOT0 BOCITUTAHMS:

MIPEICTABIICHNUS O COIMAIBHBIX HOPMaX W MPaBUIaX MEXITMYHOCTHBIX OTHOIICHUH B
KOJUICKTUBE, KOMMYHHMKATHBHOW  KOMIIETEHTHOCTH B  OOIIECTBEHHO  IIOJIE3HOM,
y4e0OHO-UCCIEeIOBATENILCKON, TBOPUYECKON M IPYTHX BUAAX NEATEIHHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HON COBMECTHOM JEATEILHOCTH MPHU BBHIMOIHEHUHN YY€OHBIX, TO3HABATEIBHBIX
3a/1a4, BBIMOJHEHUH XHMHYECKHUX OKCIEPUMEHTOB, CO3JaHUU Y4YEOHBIX TIPOEKTOB,
CTpEeMJIEHHUS K B3aUMOINOHMMAHUIO W B3aMMOIIOMOIIM B TMpolecce IToM yueOHOU
JIeSITEIbHOCTH, TOTOBHOCTH OLIEHWBATh CBOE MOBEACHNUE M TOCTYNKH CBOUX TOBApHILEH C
MO3UIIMA HPABCTBEHHBIX M TMPABOBBIX HOPM C YYETOM OCO3HAHUS TOCIEICTBUN
MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHUPOBO33PEHUYECKUE TIPEICTABICHUS O BEIIECTBE M XHWMHUYECKOW pEeaKivy,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABIISIONINE OCHOBY IS
MOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, TPEACTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI MPUPOBI, B3AUMOCBSI3AX YEJIOBEKa C TMPHUPOTHON CpeloH, o
POJIM XMMUH B TTIO3HAHUH dTUX 3aKOHOMEPHOCTEH;

MO03HABATEJIbHBIE MOTHBBI, HAIIPaBJICHHBIC HA MOJTYYCHUE HOBBIX 3HAHHWM 1O XUMUH,
HEOOXOaMMBbIE ISl OOBSICHEHUSI HAOIOIaeMBIX MPOIIECCOB U SBIICHWH, MMO3HABATEILHOM,
UH()OPMAITMOHHONW M YUTATENIbCKOW KYJIbTYPhI, B TOM UYHCJI€ HABBIKOB CAMOCTOSITEIILHOU
paboThl ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOMN JTUTEPATYPOU, TOCTYIHBIMU TEXHUYECKUMU
cpencTBaMu MHGOPMAITMOHHBIX TEXHOJIOTHI;



WHTEpeC K 00YyUYEeHHIO U MO3HAHMIO, JIIO0O03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTD
K caM000pa3oBaHHUIO, MPOCKTHON U HCCIEI0BATEIILCKON JEATeIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAIPABJICHHOCTH M YPOBHSI O0Oy4EHUS B JIaJIbHEHUIIIEM;

4) opmMupoBaHUS KYJbTYPHI 310POBbSI:

OCO3HAHWE LEHHOCTU >XWU3HU, OTBETCTBEHHOIO OTHOWLIEHUS K CBOEMY 3J0pPOBBIO,
YCTAHOBKH Ha 3JI0POBBIN 00pa3 >KM3HHM, OCO3HAHUE TOCJICACTBUNA M HEMPHUSATHE BPETHBIX
npuBblYeK  (YMOTpeOJCHUs  aJKOTOJis, HApPKOTHUKOB, KypeHHs), HEOOXOAUMOCTH
co0JIroIeHU MpaBui 0€30MACHOCTHU MPU OOPAIICHUN C XMMUYECKUMU BEIIECTBAMHU B OBITY
Y PEAIbHOM )KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

HHTEpeC K IMPaKTHYECKOMY M3Yy4YEeHHIO MpodeccHil W Tpyla pa3IM4yHOro poja,
YBAOXCHUE K TPYAy M pe3yjbTaTaM TPYJIOBOW JIEATEIBHOCTH, B TOM YHUCJIE HA OCHOBE
NPUMEHEHUSI TIPEAMETHBIX 3HAHUM 1O XUMHUH, OCO3HAHHBIA BHIOOP HMHAUBUIYAIHHOU
TPAGKTOPUU TMPOAOIKEHUS] O00pa3oBaHUsI C Y4YETOM JIMYHOCTHBIX HWHTEPECOB U
CIIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HWHTEPECOB M TOTPEOHOCTEH, YCICIIHON
poeCCUOHANIBHONW JICATEIBHOCTH M Pa3BUTHA HEOOXOIUMBIX YMEHHM, TOTOBHOCTH
aJanTHPOBATHCS B PO eCCUOHATILHON CpefIe;

6) IKOJIOrHYeCKOr0 BOCIIUTAHMS :

HKOJIOTMYECKHU 11€JIECO00pa3HOE OTHOIICHUE K MPUPOJEe KaK MCTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CYIEeCTBOBAHHWS, NMOHMMAHHUE IIEHHOCTH 3JI0POBOTO M OE30I1aCHOIO
oOpa3a KH3HHM, OTBETCTBEHHOEC OTHOIIEHHE K COOCTBEHHOMY (usnueckomy W
MICUXUYECKOMY 3/I0POBBIO, OCO3HAHUE IIEHHOCTU COOJIOJCHUS TPaBW OE30MaCHOrO
MOBEJICHUS MPU PabOTE C BEIIECTBAMHU, & TAKKE B CUTYyaIUsAX, YTPOKAIOUIUX 30POBbIO U
JKU3HHU JTIOACH;

CITOCOOHOCTH TIPUMEHSTH 3HAHUS, TTOJTy4aeMble TIPH U3YUYSHUH XUMUH, I PEIICHUS
3a7a4, CBS3aHHBIX C OKPYXKAIOLIEW NPUPOAHOM CpEOOM, IJs TIOBBILIEHUS YPOBHSA
9KOJIOTMYECKON KYJBTYPhI, OCO3HAHUS TJIOOAIBHOTO XapaKTepa dKOJIOTUUECKUX MpoliieM
Y IyTEW UX PEIIEHUs] TOCPEACTBOM METOJIOB XUMHUHU, SKOJIOTHUYECKOTO MBIIIJIEHUS, YMEHHUS
PYKOBOJICTBOBAThHCS UM B ITIO3HABATEIILHON, KOMMYHUKATUBHOW M COLIMAJIBHOM TTPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocTtaBe MeTanpeIMeTHBIX pe3yJIbTaTOB BBIJCISIOT 3HAUYMMBIC JJIs1 (POPMUPOBAHUS
MUPOBO33peHUs OOIlEHAYYHbIE TOHATHS (3aKOH, TEOpHs, MPUHIUI, TUIOTe3a, (aKT,
CHUCTEeMa, MPOLECC, IKCIEPUMEHT U JPYyroe.), KOTOpble HCIOIb3YIOTCS B €CTECTBEHHO-
HAyYHBIX YYEOHBIX TpEAMETaX W TO3BOJISAIOT HAa OCHOBE 3HAHWNA W3 ITHUX MPEIMETOB
dbopMHpOBaTh MPEACTABJICHUE O IEJIOCTHOW HAyYHOW KapTHHE MUPA, U YHHUBEPCAIbHBIE
y4ueOHbIC JEeUCTBUS (IMO3HABATE/IbHbIC, KOMMYHUKATHUBHBIC, PETYJIATHUBHBIE), KOTOpPbHIC
obecnieunBalOT (HOPMUPOBAHHE TOTOBHOCTH K CAMOCTOSITEIbHOMY TUIAHUPOBAHUIO U
OCYIIIECTBJICHUIO YU4eOHOM JAeATETLHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA



Bba3oBble JJornueckue a1eiicTBUA:

YMEHHUS MCIIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUH 3HAHMIA:
pacKphIBaTh CMBICI XHMHYECKUX TOHATHUN (BBIACHATH HUX XapaKTepHbIC IPU3HAKH,
YCTAaHABJIMBATh B3aUMOCBSI3b C JPYTUMH TOHATHSIMHU), HCIOJIB30BaTh TOHSTHUS JJIs
OOBSCHEHHSI OTACIBbHBIX (DAKTOB W SBJICHW, BHIOMpPATh OCHOBAHWS M KPUTEPUHU IS
KJIacCUpUKAIMY XUMHYECKUX BEIIECTB W XHMHUYECKHUX pPEakKlMii, YyCTaHaBIWBaTh
MPUYUHHO-CJICJACTBEHHBIC CBSI3M MEXJIy OOBEKTaMHU H3YyYCHHS, CTPOHUTH JIOTHYECKHE
paccyxaeHuss (MHIYKTUBHbBIC, JEAyKTUBHBIC, IO AaHAJIOTWMH), JeJaTh BBIBOJABI U
3aKJIFOUCHUS;

YyMEHHE TPUMEHSATH B  TpOIleCC€ TMO3HAHWS TMOHATUS  (IPEAMETHBIE U
METanpeIMETHbIC), CHUMBOJIMYECKHE (3HAKOBBIC) MOJCIH, HCIOJb3yeMble B XHMHUH,
peoOpa3oBbIBATh IMIMPOKO MPUMEHSIEMbIE B XHMHH MOJCIBHBIC MPEICTABICHUS —
XUMHUUYECKUN 3HAK (CMMBOJ JIEMEHTA), XuMudeckas (popMysa U ypaBHEHUE XUMHUYECKOU
peakiuyu — TMpU PEelICHUH y4eOHO-TIO3HABATENIbHBIX 3a]ady, ¢ YUYETOM ITHUX MOJIEIbHBIX
MPEJICTABJICHUIN BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU H3y4aeMbIX
00BEKTOB — XHMHYECKUX BEIIECTB M XUMHUYECKHX PpEaKIMi, BBIABISITH OOIIWe
3aKOHOMEPHOCTH, TPUUYMHHO-CJICICTBEHHBIE CBA3W W TMPOTUBOPEYMS B M3YyYaAEMbIX
MpoIleccax U SIBJICHUSIX.

Ba3oBrble ncciienoBarTe/ibCKue AeiicTBHA.

YMEHHE UCIO0JIb30BaTh MOCTABJICHHBIC BOIIPOCH B KAU€CTBE MHCTPYMEHTA MMO3HAHMS,
a TaKke B Ka4eCTBE OCHOBBI JJI1 ()OPMHUPOBAHUS THIOTE3bI IO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

NpUOOpPETEHUE OMbITa 10 I[JIAHUPOBAHMIO, OpraHU3alldd MW  MPOBEACHUIO
YYEHUYECKUX SKCIEPUMEHTOB, YMEHHUE HAOI0JaTh 3a XOJ0M IPOIecca, CAMOCTOSTEILHO
MIPOTHO3UPOBATH €r0 PE3ynbTaT, GOPMYJIUPOBATH OOOOIICHUS U BBIBOIBI 110 pe3yJIbTaTaM
MPOBEAEHHOTO OIBITA, UCCICAOBAHMS, COCTABIIATH OTUET O IIPOJICTaHHON padoTe.

Pabora ¢ unpopmaunmeii:

yMEHHE BbIOMpaTh, aHAIU3UPOBATh U UHTEPHPETUPOBATH UHPOPMAIUIO PA3TUYHBIX
BUJIOB U (OpPM TIPEACTABICHUS, IOJIy4aeMyl0 W3 pa3HBIX MCTOYHHKOB (HAyYHO-
MONyJIApHAs JUTEpaTypa XUMHUYECKOTO COJACP)KAHHS, CIPABOYHBIC TOCOOHUS, PECYypCHI
HNHTepHeTa), KpUTHYECKU OICHUBAThH MTPOTUBOPEUYMBYIO U HEJIOCTOBEPHYIO HH(MOPMAIIHIO;

YyMEHHUE TPUMEHSATHh pa3JIMYHbICE METOJbl M 3alpoChl MPH TOHUCKE U OTOOpE
WH(pOpMAIIMK U COOTBETCTBYIOIINX JTAHHBIX, HEOOXOIUMBIX JJISI BBITIOJIHEHUS! YUEOHBIX U
MO3HABATEIBHBIX 3a7a4 ONPEACIIEHHOrO THIA, IPHOOPETEHHE OIbITa B 00JacTH
UCITIOJI30BaHUS WH()DOPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHA, OBJIAJICHUE KYJIbTYpPOr
aAKTUBHOT'O MCIOJIb30BAHUS PA3TUYHBIX MOUCKOBBIX CHUCTEM, CaAMOCTOSITEIHLHO BBHIOMPATh
ONTUMaJIbHYI0 (OpMy TpeACTaBieHUs] WH(POpMAMK W WIUIIOCTPUPOBATH pEIIacMbIe
3a7la4l HECJOXKHBIMM CXEMaMHU, JIuarpaMMamu, ApyruMu ¢opmamMu rpadukd U HX
KOMOMHAIIMSIMHU;



YMEHUE UCTIOIb30BaTh U aHAIU3UPOBATh B Mpollecce YUeOHON U MCCIeI0BaTEIbCKON
NEATEIbHOCTH MH(POPMALMIO O BIMSHUU IPOMBIIUICHHOCTH, CEJIbCKOTO XO35HCTBAa U
TpaHCIOPTa HA COCTOSIHUE OKPY>KAIOIIEH MPUPOTHOMN CpeIbI.

KoMMyHMKATHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe e CTBUS:

YMEHHUS 3a/laBaTh BOINPOCHI (B Xxoj€ Auayiora W (Wiau) AUCKYCCHM) MO CYHIECTBY
o0cyxmaemMoil TeMbl, (OpPMYIHPOBATH CBOM MPEIJIOKEHUS] OTHOCUTENIBHO BBITIOJHEHUS
MPEJIOKEHHON 3a/1a4u;

YMEHUS MPEACTABIATh MOJYYEHHBIE PE3yJIbTaThl MO3HABATEIBHOW NIE€ATEIBHOCTH B
YCTHBIX M NHUCHBMEHHBIX TEKCTaxX; JejaThb IPE3CHTAIUI0 pPEe3yJbTaTOB BBINOJIHEHUS
XUMUYECKOTO DJKCIEepUMeHTa (J1a00opaTOPHOTO OMbBITa, JTA0OPATOPHOH pabOTHl TIO
UCCJIEIOBAHUIO CBOMCTB BEUIECTB, yUeOHOTO MPOEKTA);

YMEHMSI ~ y4yeOHOro  COTPYJHMYECTBA CO  CBEpCTHUKaMH B  COBMECTHOM
MO3HABATEJIbHOM M HCCIIEOBATEIbCKON JI€ATEIbHOCTH MPU PEIICHHH BO3HUKAIOIIMX
npo0eM Ha OCHOBE y4é€Ta OOLIMX MHTEPECOB U COIIACOBAHMS MO3ULUN (00CYXIeHHS,
OOMEH MHEHMSIMH, «MO3TOBBIE€ IITYPMbD», KOOpPJMHALIUS COBMECTHBIX JIEHCTBHUIA,
ompe/ereHue KPUTEPUEB MO OIIEHKE KaueCTBa BBHIMOJIHEHHOM paboThI U IpyTHe).

PeryasiTuBHbIE YHHBeEpPCAJbHbIE YUeOHbIE NeiCTBUS:

YMEHUE CaMOCTOATENbHO  ONpEAENATh LEeNd JEATEIbHOCTH, IUIAHUPOBATh,
OCYLIECTBJISATh, KOHTPOJMPOBaTh W TMPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOKO
NEesATEIbHOCTh, BBIOMpAaTh HauOosiee A EKTUBHBIE CMOCOOBI pEIIeHUs YYEeOHBIX U
MO3HABATENIbHBIX  3a/la4, CaMOCTOATENBHO  COCTaBIIATh  WJIU  KOPPEKTHUPOBATH
MPEUIOKEHHBIA AJITOPUTM JEWCTBUM NPU BBINOJHEHUM 33JaHUA C Y4ETOM IOJTYyYECHUS
HOBBIX 3HaHUM 00 H3ydyaeMblXx OOBEKTaX — BELIECTBAX M pEaKUUsIX, OLEHUBATH
COOTBETCTBUE IMOJIYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIU, YMEHHE HCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, MPEJJIaraéMble B yCIOBUHU 3a/IaHU.

MNPEAMETHBIE PE3YJIBTATDBI

B coctaBe mpenMeTHBIX pe3ylbTaTOB IO OCBOCHHMIO O0S3aTEIBHOIO COJAEpKaHUS,
YCTAHOBJIGHHOTO JaHHOUW ¢enepaibHON paboueil mporpaMMoM, BBIAEISIOT: OCBOEHHBIE
0o0y4JaronMMucs Hay4YHbI€ 3HAHWSA, YMEHHUS M CIOCOOBI JEUCTBUH, crienupuyecKkue s
peaMEeTHON 001acTi «XUMUs», BUIIBI JEATEIbHOCTH 0 MOJIYYEeHUI0 HOBOTO 3HAHMS, €r0
UHTEpIpEeTalud, TPeoOpa3oBaHUIO U TMPUMEHEHHUIO B Pa3JIMYHBIX YYE€OHBIX W HOBBIX
CUTYaIUsIX.

K koHuy oOyuenus B 8 Kiacce mpeaMeTHbIE pe3ysibTaTbl Ha 0a30BOM YpPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMECHHUIA:

e pacKphIBaTh CMBICT OCHOBHBIX XUMHUYECKUX TMOHSATHUH: aToM, MOJIEKya,
XUMUYECKUNA DJEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEUIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOJHAsI), BAJICHTHOCTb, OTHOCHUTENIbHAsI aTOMHas M
MOJIEKYJIIpHAasi Macca, KOJIMYEeCTBO BEIIECTBAa, MOJIb, MOJISIpHAsl Macca, MaccoBas
JIOJISI XUMUYECKOTO JIEMEHTa B COCIMHEHUU, MOJIIPHBIN 00bEM, OKCHI, KUCIIOTA,



OCHOBAHHUE, COJIb, AJIEKTPOOTPULIATENBHOCTh, CTENEHb OKUCICHHS, XUMUYECKAs
peakius, Kiaccuukanus peakui: peakiuu COeMHEHUs, PEaKIMK Pa3IoKeHUs,
peakiuu 3aMelIeHHs, peakiMu OOMEHa, 2K30- M SHJIOTEPMHUUYECKHE PEaKIIUH,
TerIoBo 3((}eKT peakiuu, sSaApo aroma, dJICKTPOHHBIA CIOW aToMma, aTOMHas
opbutanb, paadyc aToMa, XUMHYECKas CBsA3b, NOJSPHAT M HEMOJspHAs
KOBAJICHTHAsI CBA3b, MOHHAS CBA3b, MOH, KATUOH, aHUOH, PACTBOP, MaccoOBasi 10
BellecTBa (IIPOLIEHTHAS KOHIIEHTPAIUsI) B PaCTBOPE;

WJUTFOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHUYECKUX TMOHSATUM U IPUMEHSTH
AT MOHATHS IPU ONUCAHUU BEUIECTB U UX NIPEBPAILCHUN;

UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJHKY I COCTaBJIEHUS (POPMYIN BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIIUN;

OIIPENEIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COECANHEHUSX, CTEIICHb
OKHUCJIEHUS] 3JIEMEHTOB B OMHAPHBIX COEAMHEHMSIX, TPUHAJIECHKHOCTh BEIIECTB K
ONMpeAeNEHHOMY KJIacCy COEAMHEHW Mo ¢opMmyiaMm, BUJ XUMUYECKOH CBS3HU
(KOBaJICHTHAs! M MIOHHASA) B HEOPTaHUYECKUX COCTUHECHUSIX;

packpbiBath  cMmblcn  I[lepuommueckoro  3akoHa J[. M. Menneneesa:
JEMOHCTPUPOBATh  IIOHMMaHUE  IIEPUOJUYECKOW  3aBUCUMOCTH  CBOWCTB
XMMHYECKUX DJIEMEHTOB OT HUX IOJOKEHUA B llepmonndeckon cucreme, 3aKOHOB
COXPAaHEHHMSI MAacChl BEIIECTB, ITOCTOSHCTBA COCTAaBa, ATOMHO--MOJIEKYJISPHOTO
Y4E€HUs, 3aKOHAa ABOTAIpO;

OMKCHIBATh M XapakTepu3oBaTh TabnuuHyo ¢opmy l[lepuoandeckoil CUCTEMBI
XUMUYECKUX 3JIEMEHTOB: pa3inyaTh MOHATHS «TJIaBHas noarpymnmna (A-rpynmna)» u
«moboyHas noarpynna (b-rpymnmna)», maneie U OOJbIIME MEPUOJBI, COOTHOCUTH
o0o3HaueHusi, KoTopele wumerorca B Tabmuue «lleproguyeckas cucrema
xuMudeckux asneMeHToB [[. M. MeHneneeBa» ¢ 4MCIOBBIMU XAPAKTEPUCTUKAMHU
CTPOEHMSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij siApa, oOlee YUcIio
AJIEKTPOHOB U PACTIPEEICHUE X N0 JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PHUIMPOBATh  XUMHUYECKHE DJIEMEHTbl, HEOpPraHUYEeCKUEe BEUIECTBA,
XUMHUYECKHE peaKkuu (110 YMCIy U COCTAaBY YYAaCTBYIOIIMX B PEAKIMH BEILECTB,
1o TerioBomy 3 PexTy);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XUMHYECKHE CBOWCTBAa  BEILECTB
pa3IMYHBIX KJIACCOB, IOJATBEP)KIAs ONUCAHHE MPUMEpPAMH MOJEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKLINN;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX KayeCTBEHHOI'O
COCTaBa, BO3MOYXHOCTH MNPOTEKAHUS XMUMHUYECKHX NPEBpAlICHUN B Pa3IUYHBIX
YCIIOBUSIX;

BBIYUCIISATD OTHOCUTENBHYK) MOJIEKYJIISIPHYKO M MOJIIDHYKO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XMMHUYECKOTO 3JeMEeHTa Mo (opMysie COEIUHEHHS, MacCCOBYIO



JIOJIF0 BEUIECTBA B PAacTBOPE, MPOBOJAUTH PACUYETHI MO YPABHEHHIO XWMHYECKOH
peakuuu;

IIPUMEHSTh OCHOBHBIE OIEPALMM MBICIUTEIBHON JAESATEIbHOCTH — aHalu3 |
CHUHTE3, CpaBHEHHUE, 0000IIeHNe, CUCTEMATH3aINI0, KI1aCCU(UKAITUIO, BEISIBIICHUE
MPUYUHHO--CJICICTBEHHBIX CBSI3€M — IS HW3Y4YEHHsS CBOWCTB BEILIECTB U
XUMHUYECKUX PEAKIUi, €eCTECTBEHHO-HAYYHbIE METO/Ibl MO3HAHUSI — HAOJIO/ICHHE,
U3MEpEeHUe, MOICIMPOBAHUE, SKCIIEPUMEHT (peaibHbI U MBICIICHHBIN);
ClIeIOBaTh TMpaBWJIaM TOJIb30BAHUS XHUMHUYECKOW TOCYAOH H JabopaToOpHBIM
000pyIOBaHUEM, a TaK)Ke MpaBUiIaM OOPAIEHUS C BEUIECTBAMH B COOTBETCTBUH C
WHCTPYKIIUSIMHA IO BBITIOJTHCHHUIO JTA0OPATOPHBIX XHMHYECKHUX OIBITOB IIO
MOJIYYCHUI0O W COOUpAHUIO Ta3000pa3HbIX BEHIECTB (BOJOpPOAA M KHUCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C ONPEACIEHHOW MAaCCOBOM JOJIEM PacTBOPEHHOTO
BEIIIECTBA, IUIAHUPOBATh UM TMPOBOJUTH XUMHYECKHE HKCIEPUMEHTHI IO
pacno3HaBaHHUIO PACTBOPOB IIEJIOYEH M KHCIOT € IMOMOIIbIO HHAUKATOPOB
(;makmyc, henondTanent, METUIOPAHXK U APYTHE).

K koHiy oOyueHus B 9 KJjacce mpeaMeTHBIE pe3ysibTaThl Ha 0a30BOM YypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUM:

PACKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKHX IOHATHM: XUMWUYECKHUH DJIEMEHT,
aToOM, MOJIEKYJIa, NOH, KATHOH, aHWOH, IPOCTOE BELIECTBO, CJIO0KHOE BELIECTBO,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIEHb OKUCIEHHUs, XUMHYECKas
peakuusi, XUMHUYECKasl CBs3b, TEIJIOBOW 3(PQEeKT peakuuu, MOJb, MOJSAPHBINA
00BEM,  pacTBOp,  DJEKTPOJUTHI,  HEDJIEKTPOJUTHI,  BIEKTPOJIUTHYECKAS
U CCOLMAIIMS, PEAKLIMU HOHHOTO 0OMeHa, KaTajau3aTop, XMMUYECKOe PaBHOBECHE,
oOpaTUMble W HEOOpaTHUMbIE PEAKUUHU, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
pEaKkIuy, OKHUCIUTEIb, BOCCTAHOBUTENb, OKHWCIEHHUE W BOCCTaHOBJICHUE,
alyoTponus, aM(OTepHOCTb, XUMHUYECKas CBs3b (KOBAJICHTHAsl, MOHHas,
MeTaJuInyecKas), KpHUCTAIUIMYECKass pEmETKa, KOpPpO3Us METAJJIOB, CILIABBHI,
CKOPOCTh XMMHYECKOM PpEaKLIHH, NMpeaenapHo aomyctumas KoHueHtpauus [IJIK
BEILIECTBA;

WJUIFOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XUMHMUYECKUX IOHATUHA U IIPUMEHSTH
9TU NOHATHUS IIPU ONMCAHUM BEILLECTB U UX NPEBPALLECHUM;

UCIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JJIsl COCTaBlIeHUS (POpMyJN BELIECTB U
YPaBHEHUM XUMUYECKUX PEAKLINM;

ONPENENATh BAJCHTHOCTb M CTENEHb OKHUCJICHUS XHWMHWYECKHUX DJJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTABA, PUHAIIEKHOCTD BEILECTB K ONPEACIEHHOMY
KJIacCy COeIMHEHH 1o ¢dopmysiaM, BHUJ XUMHUYECKOW CBs3U (KOBaJCHTHas,
MOHHAs, METa/UVIMYecKas) B HEOPraHMYECKUX COEIWHEHHUAX, 3aps] HOHA 10
XUMUYECKON (opMyIie, XxapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPTraHUYECKUX
COEIMHEHUH, TUIT KPUCTAJUINYECKON PEIIETKN KOHKPETHOTO BEILIECTBA;



packpeiBath cMmbICcH llepumoamueckoro 3akona J[. WM. MeHnneneeBa wu
JEMOHCTPUPOBATh €r0 NMOHHMMAaHUE: ONMMCHIBATh U XapaKTEpU30BaTh TaOIUUHYIO
¢dopmy Ilepuonnyeckoil cuCTEMBbl XMMHYECKHX 3JIEMEHTOB: pa3inyaTh MOHSITHS
«rnaBHas noarpymnmna (A-rpynna)» u «nobounas noarpynna (b-rpynna)», mansie
u Oonbplliie TEPUOAbI, COOTHOCHUTH OOO3HAUEHUS, KOTOpbIE HMEIOTCS B
NEPUOANYECKON TabnuIle, C YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XMMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsin sijpa, OOIIEe YUCIO DJIEKTPOHOB U
pacmpezieieHue uX 10 3JIEKTPOHHBIM CIIOSIM), OOBSICHATD 00IIHe 3aKOHOMEPHOCTH
B U3MEHEHUHU CBOMCTB 3JIEMEHTOB U UX COCIMHEHHUN B IIpe/iesaX MaJlbIX MEPHUOO0B
Y TJIABHBIX MOATPYIN C YYETOM CTPOECHHS UX aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKHE JJIEMEHTHl, HEOPraHWYECKUE  BEILECTBA,
XMMHYECKHE peakuuu (10 YMCIYy U COCTaBy YYacTBYIOIIMX B pEaKLUU BEIIECTB,
no TemioBoMy 3((eKTy, MO0 M3MEHEHHIO CTEIEHEW OKHUCIEHHS XUMHUYECKUX
AJIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME U CHEIU(PUUECKHE XUMUYECKUE CBOMCTBA
IPOCTBIX W  CIOXKHBIX  BEIIECTB, IOATBEP)KJAAs OINHCAHHE IPUMEPAMHU
MOJIEKYJIIPHBIX Y HMOHHBIX YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLIUN;
COCTABJISITh YPABHEHUS JJIEKTPOJIMTHYECKOW AMCCOLMALMM KHCIIOT, LIEI0oYed U
COJIEH, TIOJIHBIE W COKpalI€HHbIE YpaBHEHUs pEAKIHMil HOHHOIO OOMEHa,
YPaBHEHUS pEaKUUM, MOATBEPKIAIOIIMX CYLIECTBOBAHHE TI'€HETUYECKOW CBSI3U
MEXy BEIECTBAMH Pa3JINUHBIX KJIACCOB;

pacKphIBaTh CYILIHOCTh OKHUCJIHUTEIbHO-BOCCTAHOBUTEIbHBIX peakiuii
MOCPEJICTBOM COCTABJICHHMSI SJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMA;
MPOTHO3UPOBAaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOEHUS,
BO3MOKHOCTH MPOTEKAHNSI XUMUYECKHUX NIPEBPALLECHUN B PA3JINYHBIX YCIOBHUSX;
BBIYMCIIATh OTHOCHUTEIBHYIO MOJEKYJSIPHYIO M MOJISIDHYKO MAacChl BELIECTB,
MacCOBYIO JIOJII0 XMMHUYECKOTO 3jeMeHTa Mo (opMyse COEIUHEHHs, MAaCCOBYIO
JIOJIF0 BEILIECTBAa B PAcTBOPE, MPOBOJUTH PACUETHI MO YPABHEHHIO XUMUYECKON
peakuuy;

coOMoaTh MpaBujia MOJb30BAHUS XUMHUYECKOW MOCYN0oM U 1ab0paTOpHBIM
0o0Opyl0BaHUEM, a TAaK)K€ IpaBHia OOpalllEHUs! C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMUA IO BBIMOJTHEHUIO J1a0OpPaTOPHBIX XHUMHYECKUX OIBITOB IO
MOJIYYEHUI0 M COOMpPAaHHUIO Ta3000pa3HbIX BEIIECTB (aMMHMAKa MU YTIIEKUCIOTO
rasa);

IPOBOJUTH PEAKIMH, NOATBEPKIAAIOIIME KAueCTBEHHBI COCTAB Pa3IUYHBIX
BEILECTB: PACMO3HABATh OMbBITHBIM IYTEM XJIOpU[-, OpOMU-, HOIUI-, KapOOHAT-,
dbocdar-, cunukar-, cynbdar-, TUIPOKCHA-UOHBI, KATUOHbI aMMOHHUS W HOHBI
M3YYEHHBIX METAJJIOB, TPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEILECTB;



IPUMEHATh OCHOBHBIE OIEpalMM MBICIUTENIBHON JESITEIbHOCTH — aHalIu3 U
CUHTE3, CpaBHEHHE, O0O0O0OIIEHUE, CUCTEMATH3aLUIO, BBISBICHUE NPUYUHHO-
CJIEICTBEHHBIX CBSI3€U — JJI1 M3YUYEHHSI CBOMCTB BEILIECTB M XUMUYECKUX PEAKLIUH,
€CTECTBCHHO-HAYYHbIE  METOJbl TMO3HAHUS — HaONIOJEHUE, H3MEpPEHUE,
MOJICJIMPOBAHUE, SKCIEPUMEHT (PEaibHbIA U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne HaumenoBanue pasgesioB u | KosmuecrBo yacos JyekTpoHHbIe (HU(PPOBBIE)
n/n TeM MPOrpaMMbl Bcero KoHnTpoJibHbIE IIpakTn4yeckue o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Pasznea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUS
11 Xumus — BakHas 00J1acTh 5 2 bubmuorexa [JOK
€CTECTBO3HAHUS U https://m.edsoo.ru/7f41837c
MPAKTUYECKOU NEeATEIbHOCTH
YeJIOBEKa
12 BemecTBa 1 xuMu4eckue 15 1 bubmuorexa [JOK
peakuuu https://m.edsoo.ru/7f41837c
Htoro no pazneny 20
Pa3nen 2. BaxkHeiime npeacraBuTe/ M HEOPraHMYeCKUX BellleCTB
2.1 Boznyx. Kucnopoa. Ilonstue 6 bub6nuorexa [IOK
00 OKCHIax https://m.edso0.ru/7f41837¢
2.2 Bognopon.Ilonsarue o 8 1 bu6nuorexa [IOK
KHUCJIOTaX U COJISIX https://m.edso00.ru/7f41837c
2.3 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoreka [JOK
OCHOBaHHMSIX https://m.edso00.ru/7f41837c
2.4 OCHOBHBIE KJIACChI 11 1 1 bu6mmoreka [IOK
HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c
Hroro o pasneny 30

Paspnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /I. U. MenneneeBa. CTpoeHne aToMoB.
XI/IMI/I‘ICCKaH CBA3b. OKI/ICJIl/lTe.]ILHO-BOCCTaHOBI/ITeJIbHI)Ie pealcm/m

3.1 [lepuonnueckuii 3aKoH 1 7 bu6mmoreka [JOK
[Tepuonuueckas cucrema https://m.edsoo.ru/7f41837c
XUMHYECKHUX deMeHTOB /JI. .

MenneneeBa. CtpoeHne
aToma
3.2 XuMu4eckas CBSI3b. 8 1 bu6mmorekxa [JOK

OKUCIIUTEBHO-

https://m.edsoo.ru/7f41837¢c
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‘ BOCCTAHOBUTEJIbHBIE PEAKIIUU

Wroro no pazueny 15 bubmuoreka [JOK
https://m.edso00.ru/7f41837c
PezepBHOE Bpems 3 bubmuoreka [JOK
https://m.edso00.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

Nen/m | HaumeHoBaHue pa3jiesioB H TeM KosanyecTBo yacoB DJIEKTPOHHbIE
NporpamMmbl Bcero KonTpoabubie | Ilpaktuueckue | (umudposbie)
padoTbI padoThbI o0pa3oBaTte/ibHbIE
pecypchbl
Pa3nes 1. BemecTBO 1 XMMHYECKHE PeaKIIUH
1.1 [ToBTOpEeHue U yriayonenue 3HaHUN 5 1 bu6nuoreka [JOK
OCHOBHBIX Pa3/IeJIoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnmnoreka [HOK
peakuuin https://m.edsoo.ru/7f41a636
1.3 DJIEKTPOJIUTHYECKAS] TUCCOIUAIIHS. 8 1 1 bu6nuorexa [IOK
XMMHUYECKUE PEAaKLIUU B PACTBOPAX https://m.edso00.ru/7f41a636
Wroro no pazgeny 17
Pa3zgen 2. HeMeTaJJILI M X CO€IHHEHUSA
2.1 OOmast XapaKTepUCTHKA XUMHYECKHIX 4 1 bubnmnorexka HOK
sneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
2.2 OO01as xapakTepUCTUKA XUMUYECKUX 6 bubmuoreka [JOK
anemeHToB VIA-rpynnsl. Cepa u eé https://m.edsoo.ru/7f41a636
COCMHEHUS
2.3 OO11ast xapaKTepUCTHKA XUMUYECKHX 7 1 bu6muoreka [JOK
anemeHToB VA-rpynnsl. A30T, pocdop u ux https://m.edsoo.ru/7f41a636
COEMHEHUs
2.4 OO01mas xapakTeprUCTHKa XUMUYECKUX 8 1 2 bubmuoreka [JOK
aneMeHToB |V A-rpynnsl. Yriepoa u https://m.edsoo.ru/7f41a636
KPEMHHU M X COCTMHEHUS
Hroro no paszneny 25
Pa3nes 3. MeTasibl M HX COCIMHEHUS
3.1 OO61Ke CBOMCTBA METAJIIOB 4 bubnuoreka [JOK
https://m.edsoo.ru/7f41a636
3.2 Baxueiimme MeTauTbl U KX COSTUHCHUS 16 1 2 but6mmoreka [IOK
https://m.edsoo.ru/7f41a636
HToro no pazneny 20

Pa3pea 4.

XUMHUS U OKPYKAKIIAS cpea
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4.1 BemectBa 1 Matepuansl B ;KM3HU YEJIOBEKA 3 bubnunorexa LIOK
https://m.edso0.ru/7f41a636
Hroro no pazneny 3
PezepBHOE Bpems 3 bubnuotexa [JOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumus, 8 kiacc/ I'abpuensu O.C., Octpoymon U.I'., Cnankos C.A.,
AxknronepHoe obmectBo «M3aaTensctBo «IIpocBemienne»
» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.,

AxmmonepHoe oouiectBo «M3narensctBo «lIpocBemenne»

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
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