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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHus
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe (enepanbHOM paboyell NpPOrpaMmbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus y4eOHOro mpeaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma 1mo Xxumuu 1a€T TpeACTaBICHUE O LENAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCIUTAHWUS M PA3BUTUS OOYyYAIONIUXCA CPEICTBAMU Y4EeOHOTO
npeaMera, YCTaHABJIUBAET o0s13aTenbHOe MIPEAMETHOE CoJIepKaHue,
NpeayCMaTpUBAET pACOpPECI€HUE €ro Mo KilaccaM M CTPYKTYPUPOBAHHUE I10
pazienaM M TeMaM MpOrpaMMbl IO XUMHH, OINPEAENSIET KOJWYECTBEHHBIE H
KaueCTBEHHbIE XapaKTePUCTUKHU COAEpkKaHUs, PEKOMEHIYEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHMsSI OCHOBHOW 00pa30oBaTelIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaroMIerocsi MO OCBOEHHUIO
y4eOHOTr0 coJiepKaHusl.

3HaHME XUMHUU CIY)KHUT OCHOBOH s (OPMHUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHUSI YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOMH,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJbTYPhl IUYHOCTH, €€ 0011 1 ()YHKIIMOHAIBHOW I'PaMOTHOCTH,

BHOCHUT BKJaJ B (hOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB HX CaMOCTOSTENIBHOW Y4eOHOW JIeSITENbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KU3HU, TaK U B TPO(HECCHOHATLHON IeITeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISETCS OTBETCTBEHHBIM
ATanoM B (JOPMUPOBAHUY €CTECTBEHHO--HAYYHOU IPAMOTHOCTH 00 yJarOIINXCS;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIICHUS K €CTEeCTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakKeHHEM 0a30BOM HAYKH XMMHH Ha ONpPEEIEHHOM JTarne eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONIUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUHU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbl IO TPHUHIIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

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

— Ilepnonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUYECKOU CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE ASMIMUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIONHAS (PYHKIIUU OOBSCHEHUS U MPOTHO3UPOBAHMUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHHE TMPOrpaMMbl IO XHMHH  CIIOCOOCTBYET  (POPMHPOBAHHIO
MPEJCTABIEHUS] O XUMUUYECKON COCTaBISAIOLIECH HAYYHOW KapTUHBI MUPA B JIOTUKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyxKaroumi MHpy,
«buonorus. 5—7 xknmacce» u «duznka. 7 Kmacey.

[Ipy wW3ydeHWHM XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWNA OCHOB
XUMHUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTH YEJIOBeKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — BaKHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TMOJOKECHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



OpuOOIIEHUH K HAayYHBIM METOJaM T[IO3HAaHUS TPH HW3YUYEHUU BEIIECTB U
XUMUYECKUX peakuuid, B GOPMHUPOBAHUU W PAa3BUTHH MO3HABATEIHHBIX YMEHHN U
UX TPUMEHEHUH B Y4YEOHO-IIO3HABATENbHOW M Y4YEOHO-UCCIEI0BATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil Oe30MacHOro oOpamieHus ¢ BEIIeCTBaMHU B
MOBCETHEBHOM KHU3HM.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENIN TaKHUe LeH, KaK:

— (¢dopMUpOBaHHWE WHTEIUICKTYyadbHO pA3BUTON JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEILHOMY TPUHSATHIO DPEIICHUH,
CHIOCOOHO# alanTHPOBATHCS K OBICTPO MEHSIOMIMMCS YCIIOBUSM KH3HHU;

—  HampaBJICHHOCTh OOyYeHHs Ha CHUCTEMaTHYeCKOe TMPHOOIICHUE
O0yJarolMxcss K CaMOCTOSITENIbHON MO3HABATENIBHON ACSITENbHOCTH, HAYYHBIM
METOJZlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBALMIO U PAa3BUTHE CIIOCOOHOCTEH K
XHMMWH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OTbITa PAa3HOOOpPA3HOU NEATETHHOCTH, IMO3HAHWS W CaMOIIO3HAHUS, KITFOUEBBIX
HaBBIKOB (KITFOUEBBIX KOMIICTCHIIMI), MMCEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS
pa3IMYHBIX BUIOB JCATCILHOCTH;

— (dopmupoBanue o00mel (YHKIMOHATBFHOM UM  €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATH M OIEHUBATH SIBICHUS
OKPYXAaIOIEr0 MHpA, UCIOJIb3ysS 3HAHUS U ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHATh HMX NPH PEUIeHUU Mpo0JeM B TOBCEAHEBHOM JKU3HU H
TPYIOBOM J1€ATETHbHOCTH;

— ¢opMmupoBaHHE Yy OOyYalOlMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKHMX 3HAHUW HJs BBIPAOOTKH DKOJIOTHUYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIOBOW JACSATEIBHOCTH B IEIIX
COXPAaHEHUS CBOETO 3/I0POBbsSI 1 OKPYKAIOIIEH MPUPOTHOMN CPEIbI;

— pa3BUTHE MOTHBAIIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4MCIO YacOB, OTBEAEHHBIX I HU3YyUYEHUS XUMUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayaibHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUK B KU3HU 4YEJIOBEKa. XUMHUS B CUCTEME HaYK.
Tena wm BemectBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATPETaTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HaHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUYeCKue HyeMeHThl. CHMBOJIBI XUMHUYECKUX
3neMeHTOB. [IpocThie U ClIOXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUECHUE.

Xumunueckas ¢opmysa. BaleHTHOCT, aTOMOB XHMHUYECKHUX DJIEMEHTOB.
3akOH TIOCTOSIHCTBA cocTaBa BemllecTB. (OTHOCUTENbHAs AaTOMHAs Macca.
OtHocuTENbHAST MOJIEKYJIsSIpHas Macca. MaccoBas 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMocCBsi3b KOJIMUECTBA,
Macchl W YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMHUUYECKHUE SBIICHHUS. XUMHUUECKasl peakius U e€ MpU3HaKHU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMUYeckue ypaBHenus. Knaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1a00OpaTOpUu U
npuéMamu oOpamieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YUCHHE U OMHCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE Mejla ¢ KHCIIOTOMN) SBICHUM, HAOIIOACHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
menu (II) mpu HarpeBaHuu, B3auMOJEHCTBUE Keme3a ¢ pacTBopoM conn Menu (11),
U3y4eHHUE CIOCOOOB pa3/IelieHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBAHUE, AUCTHWUIAIUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MMOBAPEHHOM
COJIM, HAOJIOJEHUE W  ONHCAHUE  PE3yJbTATOB  MPOBEICHHS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJIEIIE MOJIEKY
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYeCKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpoCToe
BemiecTBo. Haxokaenue kucimopojga B mpupoje, (GU3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kuciopoaa. CrocoObl



MOJIyYeHHs] KUCJIopoAa B Ja0OpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopoT
KHciopoza B mpupoe. O30H — alIoTponHas MoAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE pEaKkUuu. TOIUIMBO: yroinb M METaH. 3arpsA3HCHHE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

Momnsipabiii 00BEM ra3oB. PacyéTsl Mo XUMHYECKUM YPaBHEHUSIM.

dusnueckue CcBoWcTBa BOAbl. Bojga kak pactBoputenb.  PacTBOpBLI
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpuUpoJie U B KU3HU 4eloBeKa. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcuaoB. Dusznueckue M XUMHYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxanus kucinor. Homenknarypa kucinor. dusndeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

I'eneTnyeckas CBA3b MEXKY KJIaCCAMU HEOPraHMYECKUX COCUHEHUM.

Xumuueckuii IKCnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpameHuss ropeHust (mokapa), O3HAKOMJIEHHME C oO0pa3laMd OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJY4YEHUE, COOMpPAHHME, pACMO3HABAaHWE W H3YyUYCHUE
CBOWCTB BOAOpOJia (ropeHue), B3aumMojacicTBUE Bojaoposa ¢ okcuaoM menu (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEH pACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



uccienoBaHue oOpa3lOB  HEOPraHMYECKUX BEIIECTB Pa3lIMYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga meau (II) ¢ pacTBOpoM cepHOW KHCIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJHOTO METajljla APYTMM M3 PacTBOpa COJH, PEIICHUE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHne aToMoB. XHMHUYECKAsl CBS3b.
OKHuCINTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. [lepuoanueckas cucremMa XUMUYECKUX IEMEHTOB [l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
IPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosoxxeHutro B [lepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB JJI1 pa3BUTHs Hayku W npaktuku. J[. M. MenneneeB — y4€HbIM U
rpaXkJ1aHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenb  okucieHus.  OKHUCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
IIporecchl okucaeHus U BocCTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropeHue, peakiuu pa3noKeHUs, COeTUHEHNUS ).

Mexcnpeomemmunle ceéa3u



Peanuzanus MeXNpeIMETHBIX CBA3€d MPU U3YYEHWH XUMUHU B 8 KJacce
OCYIIECTBIISIETCS. 4E€pe3 HCMOJIb30BAaHUE KakK OOIIUX EeCTECTBEHHO--HAYYHBIX
MOHSATUN, TaK W MOHATHUM, SBISIOMINXCS CUCTEMHBIMH JJISI OTJIENBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO61mue ecTecTBEHHO--HAYUYHbIE TIOHSTUSI: HAYYHBIM (akKT, TUIIOTE3a, TEOPHs,
3aKOH, aHallu3, CHUHTE3, KiacCuUKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®dusnka: maTepusi, aToM, OJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHU],
M30TOMbI, PAAMOAKTUBHOCTh, MOJIEKYJIA, AJIEKTPUUYECKHUI 3apsij, BEIIECTBO, TEJIO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rtumpocdepa, MHUHEpaNIbl, TOPHbIE MOPOJBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO U XxXUMHUYecKasi peaKkuus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B HU3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMs, KalblLHMs U UX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTAIIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAUIMYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukanys XuMUYeCKUX peakiuid Mo pa3IuvyHbIM MPU3HAKAM (IO YUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MEHEHUIO CTETICHEHW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMUYECKHE
YpaBHEHHS.

[Tonsitue o ckopocTH xumMudeckoil peakuuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BIIMAIONIME HA CKOPOCTh XHMHYECKOW pEaKUUH M TOJIOKEHUE XHUMHYECKOIO
PaBHOBECHSI.

OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKI[MU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHUCJIUTEbHO--BOCCTAHOBUTEIBHBIX ~PEAKIUMA C HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust HIEKTPOIUTHYECKON JUCCOUMALNH. DIEKTPOIUTHI U HEITIEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBusi MPOTEKAHUS PEAKIMA HOHHOTO 0OMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconmanun. KadecTBeHHbIe peakiiuyi Ha MOHBI. [IoHsATHE O THApPONU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJIIMU KPUCTAINIMYECKUX PEIIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpPOB BEILECTB, MpOLEcCa AUCCOLMALUMU KHUCIOT, IIEJIOYEed U CoJiel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IIPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKLUU
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BCIIECTB C IIOMOLIBK0 KAUYECTBEHHBIX PpEAKUMM Ha HWOHBI, pEILICHUE
JKCIIEpUMEHTAJIbHBIX 3a/a4.

Hemerasiibl 4 MX cOeAMHEHUS

OO6mast xapaktepucTuka TaloreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOT€HOB. XHMMHUYECKHE CBOMCTBA Ha MpPUMEpE  Xjopa
(B3auMoOzeiiCTBUE € METAJJIaMH, HEMETa/IaMH, IejioyamMu). XJIOpPOBOAOPOA.
ConsHass KMCIIOTa, XMMHYECKHE CBOMCTBA, MOJydyeHUE, NMpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMHu4eckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kwmciora, (u3nUeckue W XHMHYCCKHE CBOWCTBA (0Omue Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEpHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. Haxoxaenue cepsl U €€ COCIUHEHUN B MpUpoOAE. XUMHYECKOE
3arps3HEHUE OKPYXKAIOIIeH cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakTepucTuka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIC CTEIICHU OKHUCJIEHUs. A30T, paCIpOCTpAHECHHE B IPHUPOJIE,
dbuzndeckue U XuMu4eckue cBorcTra. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nYecKre U XMMHUYECKUEe CBOMCTBA, MojlyueHue u npuMmeHenue. Coam aMMOHMS,
ux (pu3nyYecKue U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoyiydyeHue, (U3NYECKHEe U XUMUUYECKHUE
cBoiicTBa (0OIIME€ KaK TMPENCTaBUTENsl Kjacca KHUCIOT W crheruduueckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopenuit. XuMUUeCcKoe 3arpsi3sHEHUE OKPYKaroIel cpelibl COSTMHEHUSIMU a30Ta
(KUCTIOTHBIE IO, 3arpsi3HEHUE BO3JAyxa, MOYBBl U BOJOEMOB). Docdop,
ajutoTponHbie Mogudukanmu pocdopa, puznueckue M XUMHUYECKHE CBOWCTBA.
Oxcun docdopa (V) u pochopHas kucinora, pusnuecKkue U XUMUUYECKHE CBONCTBA,
nosrydenue. Mcnons3oBanue pocdaToB B KauecTBE MUHEPATBHBIX YI00pESHUIA.

O6mas xapaktepucTtuka amemMeHTOB [VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHBIC  CTETNICHU  OKUCICHMs.  YTJIEpoJa,  aUIOTPOIHBIC
Moau(UKALMK, PACHpPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopor yriepoaa B npupoje. OKCUIbI yriiepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a rn00anbHOTO TMOTEIUICHHUS KIMMAaTa, MapHUKOBBIM
addekr. YronpHas KucaoTa U €€ coiu, X GU3NIeCKUe U XUMHUYECKUE CBOMCTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaUanbHBIC TOHIATHS 00 OPraHUYECKUX BEHIECTBAX KaK O COCAMHEHHIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUIICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONOTMYECKH BaXKHBIX BEIIECTBAX: )KUpPaX, O€IKaX, YriIeBoJaxX — U UX
poii B KHM3HM 4YeJloBeKa. MarepualbHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHHE U
npuMmeHerre. CoenuHeHHs KpeMHHs B mpupojge. OOmme mpeacTaBieHus o0
okcuse kpemuus (IV) m kpemuueBoi kuciore. CHUIMKAThl, UX UCIOJIb30BAHUE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [IpoOneMbl 0€30MacHOTO HCHOJIb30BAHUS
CTPOUTENbHBIX MAaTEPUAJIOB B MOBCEAHEBHOM KU3HMU.

Xumuueckuit IKCnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
rajloreHOB M WX COCAMHEHUM (BO3MOXKHO HKCIOJb30BAaHUE BHUJACOMATEPHAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMmu  ceppl M €€  COeAUHEHUSIMHU  (BO3MOXKHO  MCIOJIb30BAaHHE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM  KHUCJIOTHI, W3y4YCHHE XUMHUYECKHUX CBOMCTB
pa30aBICHHON CEPHOUM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiuy Ha Cyibdar-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUajoB), oOpa3lamMu a30THBIX U (HOCHOPHBIX YAOOPEHHI, MOIydYeHHeE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUii Ha MOH aMMOHUS U (Pocdar-uoH U U3ydeHHE MPU3HAKOB
UX MPOTEKaHUs, B3aUMO/ICHCTBUE KOHIICHTPUPOBAHHON a30THON KHUCIIOTHI C MEJIbIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4eHUE Mozenein
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKMCIIOrO Tra3a, MpOBEJEeHNE KauyeCTBEHHBIX peakiuid Ha kapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTansbl M UX COeIMHEHUS

OO6mast XxapakTepUCTUKAa XUMUUYECKHX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTallioB. MeTaminueckasi CBA3b U
METAJUIMYECKasi ~ KpUCTAIMYECKass  pemérka.  ODNEKTPOXUMHUYECKUH  psll
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
CIocOOBI TIONy4YeHHUs] MeTaioB. [loHATHE O KOPpPO3WU METAIIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY U TPOMBIITUICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
snemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXxOXJICHUE B IMPHUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u



TUAPOKCHABI HATpusi W Kanus. [IpuMeHeHue WIENOYHBIX METAUIOB MU HUX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupoae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BakHelmue coequHeHHs KalblUs (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenpneneeBa, CTpoeHUE atoMa, HaxoxkaeHue B mnpupone. dusznyeckue u
XUMUYECKHE CBOMCTBA altOMUHMS. AM(OTEpHBIE CBOMCTBAa OKCHAA M TUIPOKCHU]IA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA kene3a. OKCUIbl, TUIpOKCU bl U conu xkenesa (1) u sxenesza
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJdpllusi W HaTpus C BOAOW (BO3MOXHO WCIIOJNB30BAHUE BUEOMATEPUATIOB),
UCCIIEIOBAHNE CBOMCTB KECTKOM BOJBI, IIPOLIECCA TOPEHUS XKeje3a B KUCIOPOJIe
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KAUECTBEHHBIX PEAKLMI HAa WOHBI: MarHus, KajblLus, AJIFIOMUHUS, LIUHKA, XKeje3a
(IT) u xene3a (I1I), meau (II), HabmroneHNE U ONMKMCaHUE MPOILIECCOB OKPAIIMBAHMUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA
Y TUIPOKCHUA LIMHKA, PEIICHNUE SKCIIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «BakHeunmue
METAJUIbI U UX COCAUHEHUS.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHHUE OKpYXKarllell cpeabl (MpeaenbHas OMycTHUMast
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xumMuu B pelieHUH 3K0JIOrMYECKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaOB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemunle ceéa3u



Peanuzammst MeXIpEeIMETHBIX CBS3€H NMPU HM3YUYCHWH XWMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOMUX ECTECTBEHHO-HAyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IIHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAy4YHBIM (DAKT, rUmores3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: wmaTtepwsi, aToM, DJJCKTPOH, IPOTOH, HEWTPOH, WOH, HYKIIH/I,
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JUAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAs
pemérka, CIUIaBbl, (PU3MYECKHE BEIWYUHBI, CIUHUIIBI M3MEPECHHS, KOCMHYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, npIxaHue, Ouocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapochepa, MUHEpaIbl, TOPHBIE TOPOJIHI,
NIOJIC3HBIC NCKOIIAeMbIC, TOTLJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJibTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIETro
o0pa3oBaHusl JOCTUTAIOTCA B XOJ€ OOy4YeHHs XMMUU B €IMHCTBE Y4YeOHOU H
BOCMUTATEIBHON NEATENIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIBTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBe MpaBWJIaMM W HOPMAaMHU TIIOBEICHUS M CHOCOOCTBYIOT IMpoIeccam
CaMOTO3HaHMs, CAaMOPA3BUTHUS U COLIMAIIM3AIUU O0YUaIOIINXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3UTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCIIUTAHUS .

IIEHHOCTHOTO OTHOIICHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUEi O
NEPEAOBBIX JOCTIXKCHUAX W OTKPBITHSAX MHPOBOM M OTEYECTBEHHOM XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIeIOBAaTeIbCKOM, TBOPYECKOM W JAPYrUX  BHIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOH MAESITEIbHOCTH TpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aMMOIIOMOIIM B Tpollecce ITOW Y4eOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOT0 TIO3HAHUS .

MHPOBO33PEHUYECKUE NPEACTABIECHUSI O BEIIECTBE U XMMHUUYECKOW PEaKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pPAa3BUTUS HAYKW W COCTABIISIOIINE
OCHOBY JIJII TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MPUPOJTHOMN CPEION, O POJIM XMMHUU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUHU MO
XAUMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOI0IaeMbBIX IMPOIECCOB W SIBICHHM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITEIbHOM pabOThl € Y4YEOHBIMH TEKCTAaMM, CIPABOYHOMU



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOYyYCHHS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 *KXW3HU, OCO3HAHUE TOCIEIACTBUH U
HENPHUSITHE BPEAHBIX MPUBBIUCK (YIOTPEOJIICHHSI aTKOTOJIsI, HAPKOTHKOB, KYpEHUSI),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBOXCHUEC K TPYAYy W PE3yJIbTaTaM TPYAOBOW JEATEILHOCTH, B TOM YHCIIC Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIleCTBOBaHUS, MOHUMaHUE IIEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YIPOKAIOIINX 3/I0POBBIO U KU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIydaeMble MPU U3YYCHUHU XUMUH, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM M IMyTeH X pEeIIeHUs MOCPEICTBOM METOJ0B XHUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOU U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUSI OOIIEHAYyYHbIE TOHSTHS (3aKOH, TEOpHs,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
WCITIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeIMeTax M TO3BOJSIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOW KapTHUHE MUpa, U YHUBEPCAIbHbIE YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHBIE YUeOHbIE 1eHCTBUSA

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
MIPU3HAKU, yCTaHABIMBATh B3aHMMOCBS3b C JAPYTMMHU TOHITHUSIMH), UCIIOIH30BATh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DAKTOB U SIBJICHUN, BEIOMPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOMTD JIOTHYCCKUE PACCYKJICHUS (MHIYKTHBHBIC, JCIyKTHBHBIC, [0 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUH MOJICJIbHBIC MPECTABICHUS —
XUMUYECKU 3HAK (CHUMBOJI 3JIEMEHTa), XUMHUYeckas (opMylia W ypaBHEHUE
XUMHYECKOW peakiy — MPU pElIeHUH y4eOHO-TT03HABATENbHBIX 3a1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUil,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEICTBEHHBIE CBS3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE HCIOJIb30BAaTh IMOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakXKe B KauecTBE OCHOBBI MJisi (DOPMUPOBAHUS THUIOTE3BI IO
POBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOpEeTeHHEe OMbITa MO IUJIAHUPOBAHHUIO, OpPraHW3allMd W TMPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISTh OTYET
0 MpojenaHHol padorte.

Pabora ¢ undgopmanmeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4yHO-TIOMYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHUS, CIPABOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAUMBIX HJisi BBINOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTHUMAabHYIO OpMY MpeACTaBICHUsS UH(DOpMALUU U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

YMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce y4yeOHOU W
UCCJIeI0BATEIbCKON JIESITENIbHOCTH MH(OPMALUIO O BIMSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CyLIECTBY  OOCyXJaeMod  TeMbl, (OpMyIHpOBaTH CBOM  MPEIJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
nabopaTopHOM pabOTHI O UCCIEOBAHUIO CBOWCTB BEIIECTB, Y4€OHOTO MTPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3unui (00CyXJIeHUs, 0OMEH MHEHHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIUHAIIMS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHUE CAMOCTOSITENIHO OIPENENATh LENN ACSTEIbHOCTH, IJIAHUPOBAThH,
OCYILECTBIISATh, KOHTPOJIUPOBATh U NMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JCUCTBUM MPU BBINOJHEHUM 3aJaHUNA C Y4ETOM
MOJTyYEHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIMsX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mnpeaMETHBIX PE3YJNbTATOB IO OCBOEHUIO 00s3aTEIbHOIO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATENBHOCTA 1O  TOJYYEHUIO HOBOTO  3HAaHWS, €ro HHTEPHpPETALUH,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K xoHiy o0yueHus B 8 kiacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:
pPacKpbhIBaTh CMBICII OCHOBHBIX XHWMHWYECKUX IIOHATHH: aTOM, MOJIEKYIa,
XUMHUYECKHI  3JEMEHT, MPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMECh
(oHOpOJIHAasT W HEOJHOPOJIHAs), BAJCHTHOCTh, OTHOCUTEIbHAs AaTOMHas W
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJSIpHAsT Macca, MaccoBas
JI0JISI XUMHYECKOTO JIEMEHTa B COCIMHEHUU, MOJISIPHBIM 00BEM, OKCHUJ, KHCIIOTA,
OCHOBAaHME, COJb, AJIEKTPOOTPULIATEIILHOCTh, CTENEHb OKHUCICHHS, XUMHUYECKAs
peakiusi, KiaccupuKaIus peakiuii: peakiiui COCIUHEHUS, PEaKIUU Pa3IoKeHUs,
peakiuu 3aMeleHus, peakuuu oOMeHa, 9K30- M IHIAOTEPMHUYECKHUE pPEaKIIUH,
TEIIOBOM A(eKT peakuuu, SAPO aToMa, ICKTPOHHBIM CJIOW aTOMa, aTOMHAas
opOuTanb, paguyc aromMa, XUMUUYECKas CBsA3b, TMOJSpHAs M  HEMOJISIpHAS
KOBaJICHTHAs CBSI3b, MOHHAS CBSI3b, MOH, KATUOH, AHUOH, PACTBOP, MaccoBas J10Js
BelecTBa (MPOIEHTHAS KOHIICGHTPAIIHsI) B PACTBOPE;
WUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MTOHITUNA U IPUMEHSTH 3TH
HNOHSTUS MPU ONMCAHUM BEUIECTB U UX MPEBPALLCHUN;
UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJHUKY JUJISi COCTaBieHHS (OPMYJ BEIIECTB H
YPaBHEHUN XUMHUUYECKUX PEAKIIUH;
OTIpEJIENSITh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTETICHb
OKHUCJICHHS DJIIEMEHTOB B OMHApPHBIX COEIWHEHUSX, MPUHAAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCy COEIMHEHMH MO (QopMyliaM, BHJ XUMHYECKOWU CBS3H
(KOBaJICHTHAsI ¥ MOHHAs) B HEOPTraHUYECKUX COCTMHEHUSX;
packpbiBaTh ~ cMmbicin  [lepmommueckoro  3akona J[. WM.  Mennaeneesa:
JEMOHCTPUPOBaTh  NOHUMAHHE  MEPHUOJMYECKON  3aBUCUMOCTH  CBOWCTB
XUMHUYECKUX AJIIEMEHTOB OT UX MOJIoKeHus B llepuoandeckoil cucteme, 3aKOHOB
COXPAaHEHHsSI MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, ATOMHO--MOJICKYJISIPHOTO
y4eHUs1, 3aKoHa ABOTaJipo;
OMMCHIBATh U XapaKTepu3oBaTh TabmuuHyro ¢opmy [lepuomnyeckoit CUCTEMBI
XUMUYECKUX 3JIEMEHTOB: Pa3IN4aTh MOHATHUS «TJIaBHas noarpynna (A-rpymnmna)» u
«iobounas moxarpymma (b-rpymmna)», Maneie U OONbIINE TEPUOABI, COOTHOCHUTH
o003HaueHus, KOTOpble wMeroTcs B Tabmume «llepuoamueckass cucrema
xumuudecknx aneMeHToB . M. MenzaeneeBa» ¢ 4YMCIOBBIMHM XapaKTEPUCTHKAMU
CTPOEHUSI aTOMOB XMMHYECKHX DJIEMEHTOB (COCTaB W 3apsj sapa, oOIiee 4mcio
AJIEKTPOHOB U PACIPEACIICHUE UX M0 AIEKTPOHHBIM CIIOSIM);



KJacCU(UIMPOBATh  XUMHUUYECKHE  DBJEMEHThl, HEOPTraHWYEeCKHe BELIECTBa,
XUMHYECKUE Peakuuu (10 YUCIY U COCTaBYy YYACTBYIOIIMX B PEAKI[MU BELIECTB, O
TerI0BoMY 3P (DEKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIHME XUMUUECKUE CBOMCTBA BEILIECTB PA3IMUHbBIX
KJIACCOB, TMOATBEpXAasi ONUCAaHUE NPUMEPAMH MOJIEKYJSIPHBIX ypaBHEHMI
COOTBETCTBYIOIINX XUMUUECKUX PEAKIINIA;

MIPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOT'O COCTABa,
BO3MOKHOCTH MPOTEKAHUSI XUMUUYECKUX MPEBPAICHUIN B PA3JIMUHBIX YCIOBUSIX;
BBIUHCIISATh OTHOCHUTEJIbHYIO MOJEKYSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0O XMMHUYECKOro 3jeMeHTa Mmo (GopMmyse COeAUHEHHUS, MacCOBYIO
JIOJIF0 BEILECTBA B PACTBOPE, MPOBOAMTH PACUETHI MO YPABHEHUIO XMMHYECKOU
peakuuu;

NPUMEHATh OCHOBHBIC ONEpAIlUd MBICIUTEILHON NIESITEIBHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IICHNE, CUCTEeMAaTH3aINI0, KIaCCU(PUKAIINIO, BHISBICHUE
NPUYMHHO--CIICJICTBEHHBIX CBSI3€H — IS  M3Y4YCHUS CBOWMCTB BEIIECTB U

XUMHYECKUX PEaKIUi, €CTCCTBCHHO-HAYYHbBIC METObI MO3HAHUS — HAOIOACHUE,
U3MEepeHre, MOJICIIMPOBAHKE, SKCIICPUMEHT (PCaIbHBIN U MBICIICHHBIH );
CJIeIOBaTh MpaBHWJIaM IIOJb30BAaHUS XUMHYECKOH IOCYJ0H | J1aOOpaTOPHBIM
00opyIoBaHUEM, a TaK)Ke MpaBUIaM OOpaIlIeHUs C BEIIECTBAMHA B COOTBETCTBUU C
WHCTPYKIIUSIMU TIO BBITIOJIHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OMBITOB IIO
TIOJYYSHUIO M COOMPAHUIO0 Ta3000pa3HBIX BEIIECTB (BOJAOPOAA M KHCIOpO.a),
NPUTOTOBJICHUIO PAaCcTBOPOB C OMNpPENEIEHHOH MacCOBOHM J0Jei pacTBOPEHHOTO
BEIIECTBA, IUIAHUPOBATH M TPOBOJUTH XUMHUYECKHE OKCIIEPHUMEHTHI 10
pacro3HaBaHUIO PACTBOPOB MIEIIOYEH W KHUCJIOT C ITOMOIIBI0 HHIWKATOPOB
(;makmyc, dheHondTanenH, METHIIOPAHXK U APYTHE).

K koHIy oOyueHus B 9 Kjacce peMETHBIE Pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y OOYUAIOMMUXCS YMCHUM:
pPacKphIBATh CMBICII OCHOBHBIX XHMHUYECKHUX TMOHSITHWA: XUMHUYCCKUN DIICMEHT,
aToOM, MOJIEKYJa, MOH, KaTHOH, aHHOH, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO,
BaJICHTHOCTh, JJEKTPOOTPUIATEIHHOCTh, CTETNECHh OKHUCICHHS, XUMHUYECKas
peakius, XUMUYecKas CBsI3b, TETUIOBOM 3 (PEKT peakiuu, MOoJb, MOJIIPHBIN 00BEM,
pacTBOp, DJIEKTPOJIUTHI, HEIIEKTPOIUTHI, AJICKTPOIUTHUECKAs HUCCOIUAINS,
peakiuu MOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOe paBHOBECHE, 0OpaTUMBIE U
HeoOpaTUMBbIe peaxiuu, OKHUCJTUTEIIbHO-BOCCTAHOBUTEIIHHBIC peakiuu,
OKHUCJIMTENIb, BOCCTAHOBUTENb, OKHCICHHEC W BOCCTAHOBJICHHE, AaJIJIOTPOTIHS,
aM(OTEepPHOCTh, XWMHUYECKasi CBsI3b (KOBAJICHTHAs, WOHHAs, METaJUTMYecKas),
KPUCTAIUTMYECKAsT PEIIETKA, KOPPO3UsI METAIJIOB, CIUIABBI, CKOPOCTh XHMHYECKOM
peaknuu, peaenbHo gomyctumas konerntparus [1JIK BemecTsa;



WJUTIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XUMUYECKUX MTOHITUIA U IPUMEHSATH 3TU
MOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAILCHUM;

HCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJUKY IJIsl COCTaBi€HHUS (OpPMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONpENENATh BAJICHTHOCTh M CTENEHb OKHCICHHS XUMHYECKHUX DSJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY
KJIacCy coeluHeHuM mo ¢opmylaMm, BHJA XUMHUYECKOM CBsI3U (KOBaJIGHTHas,
MOHHAs, METaJUIMuecKas) B HEOPraHMYECKUX COEJAMHEHMSX, 3aps] HOHa IO
XUMHYECKOH (hopMyJsie, XapaKTep Cpellbl B BOJHBIX PacTBOpax HEOPraHUYECKUX
COEIMHEHUH, TUIT KPUCTAININYECKON PEIIETKN KOHKPETHOTO BEILIECTBA;
packpbiBaTh cMmbicn  Ilepuomnueckoro 3akona JI. WM. MengeneeBa wu
JEMOHCTPUPOBATh €r0 MOHMMAaHHE: OMUCHIBATH M XapaKTEPU30BATh TAOIMUYHYIO
dopmy Ilepruoanueckoil CUCTEMbl XMMHUYECKUX 3JIEMEHTOB: paziuyaTh MOHSATHUSA
«rnaBHas noArpymnmna (A-rpyrmmna)» u «rmodouynas noarpynmna (b-rpynmna)y», mansie u
OOJbIIME  TEpPUOJIbl, COOTHOCUTh OO0OO3HAYEHMs, KOTOpbIE HMEIOTCS B
NEPUOJUYECKON TabyMIle, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHYECKUX JJIEMEHTOB (COCTaB M 3apsij sjpa, OO0IIee YHUCIO JJIEKTPOHOB H
pacnpeniesieHue UX IO JIEKTPOHHBIM CJI0SIM), OOBSICHATH OOIIUE 3aKOHOMEPHOCTH
B U3MEHEHUU CBOMCTB AJIEMEHTOB M UX COCIMHEHUH B Mpelesax MaJIbIX EPUOIOB
Y TJIABHBIX MOATPYIII C YYETOM CTPOEHHS UX aTOMOB;

KJaccu(UIUPOBATh  XMMUYECKHE  DJIEMEHTBhl, HEOpraHWYEeCKHUE  BEIIECTBA,
XUMUYECKHE peaklnu (TI0 YUCIy U COCTABY YYACTBYIOIIMX B PEAKIIMU BEIIECTB, 11O
TEIUIOBOMY 3G (deKTy, M0 U3MEHEHHIO CTeMeHeW OKUCICHUS XUMHUYECKUX
3JIEMEHTOB);

XapaKTepu30oBaTh (OMUCHIBATh) oOIMEe W crenuduueckrne XMMHUYECKHEe CBOMCTBA
OPOCTBIX W CIIOXKHBIX  BEIIECTB, IMOATBEPKAAas ONUCAHHE IpUMEpaMHU
MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUIN COOTBETCTBYIOIINX XUMHUUECKUX PEAKIINIA;
COCTaBJISITh YPAaBHEHUS SJIEKTPOJIUTUUYECKON IUCCOUMALUU KUCIOT, LIEIOYEH H
COJICH, MTOJIHBIE U COKPAIIEHHBIC YPABHEHHS PEaKIIMii HIOHHOTO OOMEHA, YpaBHEHHUSI
peaKkiui, MOATBEPKAAIOINX CYLIECTBOBAHUE TI'E€HETUYECKOW CBA3M MEXKIY
BEILIECTBAMU PA3JIMYHBIX KJIACCOB;

PACKpBIBaTh CYIIIHOCTb OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN OCPEACTBOM
COCTAaBIICHHUS AJIEKTPOHHOTO OajlaHCa ATHX PEaKInid;

IIPOTHO3UPOBATh CBOMCTBAa BELIECTB B 3aBUCUMOCTH OT MX CTPOCHMS,
BO3MOXHOCTH IPOTEKAHUS XUMUYECKUX MTPEBPALIECHUN B Pa3JINYHBIX YCIOBUSIX;
BBIUUCIIATh OTHOCUTEIBHYK) MOJICKYJISIPHYIO U MOJISIDHYIO MAacChl BEILIECTB,
MacCOBYIO JIOJI0 XMMHUYECKOT0 3J€MEHTa MO (OpMYyJie COECIWHEHUS, MACCOBYIO
JOJIF0 BELIECTBA B PAacTBOpE, IPOBOAMTH PACUETHI 110 YPABHEHHIO XMMHUYECKOMN
peakiuu;



coOMroaTh TpaBWia TOJIB30BAHUS XUMHUYECKOW TMOCYI0M H 1ab0paTOpHBIM
000opya0OBaHUEM, a TAaKXKe MpaBuiia OOpalleHus] C BEIECTBAMU B COOTBETCTBHUH C
WHCTPYKIIUSIMH TIO BBIIMOJHEHUIO JIA0OPATOPHBIX XHMHUYECKHUX OIBITOB IO
MOJIYYEHHIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (AMMHAKA U YIJIEKUCIIOrO rasa);
MPOBOJUTH PEAKIUH, TOATBEPKAAIOIINE KAuyeCTBEHHBIH COCTAaB Pa3IMUHBIX
BEIIECTB: PacClO3HaBaTh OIMBITHBIM MyTEM XJIOPHI-, OpOMHI-, HOAUA-, KapOOHAT-,
docdar-, cunmkar-, cymbdar-, THAPOKCHI-UOHBI, KATHOHBI aMMOHHUS M HOHBI
M3YYCHHBIX METAIJIOB, MPUCYTCTBYIOIINE B BOIAHBIX PACTBOpPAX HEOPTaHHMYECKHX
BEIIIECTB;

NPUMEHSATh OCHOBHBIC ONEpPAllMd MBICIUTEIILHON JEATeIbHOCTH — aHallu3 H
CHUHTE3, CpaBHEHHWE, OO0OOIIEeHHEe, CHUCTEeMAaTH3allhi0, BBISIBICHUE MPHUUYUHHO-
CJICJICTBEHHBIX CBSI3€H — IS M3yYCHHsI CBOIMCTB BEIIECTB M XMMHYECKHUX PEaKIUi,
€CTeCTBEHHO-HAyYHbIE  METOJIbI  TMO3HaHUS — HaOJIOACHHWE, W3MEpPEHHE,
MO/ICITHPOBAHHE, YKCIIEPUMEHT (peabHBIN M MBICIICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KJIACC
KoanyecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbIE)
n/n NMPOrpaMmblI Bcero KoutpoapHbie IpaxTadeckne o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoThI
Pazjea 1. IllepBonayanbHble XUMHYECKHE OHATHS
X — BakHas obJac

1.1 eclf\e/[fTiozleHX;II; 1/51[ np;IKT;zeCKoﬁ 5 0 2 bubumorexa LIOK

) https://m.edsoo.ru/7f41837c¢

JESITENILHOCTH YEJIOBEKA

12 BemecTBa 1 xuMu4yeckue 15 1 0 bu6moreka [IOK

' peakiumn https://m.edsoo.ru/7f41837c

Hroro mo paszueny 20

Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHN4eCKUX BellecTB
21 Bosnyx. Kucnopon. [Tonsrue 06 6 0 0 bubnuoreka [JOK

' OKCHIIaX https://m.edsoo.ru/7f41837c
29 Bopopoa.Ilonsarue o kucnorax u 8 0 1 bu6mmoreka [IOK

' COJIAX https://m.edso00.ru/7f41837¢c
23 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBaHHUIX https://m.edso0.ru/7f41837¢c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnunoreka [JOK

) HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c

Hroro mo pasueiny 30

Pasnen 3. Ilepuoanueckuii 3akoH u Ilepuoauyeckasi cucrema xumuueckux 3j1eMeHToB JI. . MennesneeBa. CTpoeHne aTOMOB.
Xumnueckas cBsi3b. OKHCINTEILHO-BO

CCTAHOBHUTECJIbHDLIC PCAKIIUU

[Iepronnueckuii 3aKOH U

31 [lepuoanueckas cucrtema 7 0 0 bu6mmoreka [JOK
' XUMUYECKUX dneMeHToB J[. 1. https://m.edsoo.ru/7f41837c
Mennene-eBa. CtpoeHue aroma
39 XuMH4ecKas CBs3b. 8 1 0 bubmuoreka [JOK

OKUCIIUTEILHO-

https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
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BOCCTAHOBUTCJIbHBIC PCAKIINN

bu6mmoreka [IOK
15
Wroro mo pasnery https://m.eds00.ru/7f41837¢
bu6mmoreka [IOK
3
Pe3epBHOE Bpemst https://m.edsoo.ru/7f41837c
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9 KUVIACC

KounuecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM K n (uudgpossbie)
n/n NMPOrpaMmblI Bcero 0; TPOJIBLHEIE 1P ;KTquCKHe o0pa3oBaTe/bHbIE
padoTsI padoThbI pecypebi
Pa3nes 1. BemecTBo U XuMHuyeckme peakuuu
11 [ToBTOpEHUE U yriyOiieHne 3HaHuN OCHOBHBIX 5 1 0 bubnuorexa [JOK
' paszenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubnuotexa [JOK
) peakimit https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIMSL. 8 1 1 bubnuorexa [JOK
' XHMMHUYECKUE PEAKIIMU B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro 1o pasueny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
21 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 0 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
o | o s ; ; o | BiSmowa ok
' PYHIEL- 2-€p https://m.edsoo.ru/7f41a636
COeJIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
bubmuoreka [JOK
- 7 0 1
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux https://m.edsoo.ru/7f412636
COeJIMHEHUS
0
24| Snevenros Wapymm. Sracpon n el 8 1 2 | Bubmiorera LIOK
' PYHTBL. PO K https://m.edsoo.ru/7f41a636
U UX COEJIMHEHHUS
Hroro no paszneny 25
Pa3pnen 3. Merasibl M MX COeIMHEHHUS
. bu6mmoreka [JOK
4 0 0
3.1 Obmme cBoHCTBa METAIIOB https://m.edso0.ru/7f41a636
3.2 Ba)kHelIue MeTaIbl ¥ UX COeIMHEHUS 16 1 2 bubaunoreka IIOK
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https://m.edsoo.ru/7f41a636

Htoro 1o pasneny 20
Paznen 4. Xumus u okpy»aionias cpeaa
4.1 BemniectBa u MmaTepualbl B )KU3HU YEJIOBEKA 3 bubmmorexa [JOK
: e p https://m.eds00.ru/7f41a636
Wtoro 1o pasjeny 3
P 3 bubmmoreka [{OK
C3CPBHOC BPEM3 https://m.edsoo.ru/7f41a636
68
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA
* Xumus, 8 kiacc/ I'abpuensia O.C., Octpoymon WN.T'., Cnankos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue

» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.,

AKL[I/IOHepHoe O6I_HCCTBO «H3naTensCcTBO «Hpoc:BemeHHe»

METOANYECKHUE MATEPHUAJIBI JI1 YUUTEJIA
Xumus (6a30BbIil ypoBeHb). Peanuzaius 00pa3oBaHus: METOUYECKOE MTOCOOHE
st yaurens / Kasepuna A. A., [luuyruna ['.B.; nox pea.I'. B. Iluuyrunoi. M. :

OI'BHY «MHcTuTYT cTpateruu pa3putus oopazoBanus PAOy», 2022 81 c.:ui.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://edsoo.ru/rabochie-programmy/






