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Pabouas nporpamma yueGHOro nmpeamMera
«Xumus. ba3oBblil ypoBeHb» A 00yyaromuxcs 8-9kaaccos

NOACHUTE/IbHAA3SANMUCKA

[Iporpamma 10 XMMHUU Ha YpPOBHE OCHOBHOIO o0OImIero oOpa3oBaHus
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yibTaTaM OCBOEHUS OCHOBHOMU
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHusl, MPEICTaBICHHBIX
BOI'OCOOO0,araxxeHaocHoBedenepanbHONPadoUeHTPOrpaMMBIBOCTIMTAHUST U C
y4€TOM  KOHIEMIIMM  TpernojaBaHus ydyeOHOTo mpenmera «XUMHUS» B
oOpazoBaTenbHbIX Opranuzanusax Poccutickoit deneparuu.

[Iporpamma 1o XxuMuM Ja€T TMPENCTABICHUE O IMENAX, OOIel cTpaTeruu
00y4eHU s, BOCTUTAHUAUPA3BUTUSIO0 yUAIOIIMXCACPEICTBAMUYYEOHOTOIIpEIMETa,
YCTaHABIMBAET 00s3aTEIBbHOEC NPEIMETHOE COJEp)KaHue, MpeaycMaTpuBaeT
pacrpeneneHue ero Mo KiaccaM M CTPYKTYpUPOBAaHME MO pas3fesaM M TeMam
nporpaMMbl 10 XHMHH, ONPEACNSCT KOJIMYECTBEHHbIE W  KA4eCTBEHHBIC
XapakTEPUCTUKU COACPKAHUS, PEKOMEHAYEMYIO MOCJIEA0BATEIbHOCTh U3YUYCHUS
XUMUUCYYETOMMEKIIPEIMETHBIXUBHY TPUTIPEIMETHBIXCBSI3EH,JIOTUKUY4€OHOTO
Ipolecca, BO3PACTHBIX OCOOCHHOCTEH 00YyYaroluXxcs, OMpeesieT BO3MOXHOCTH
npeaMera Ui pealu3alii TpeOoBaHWM K pe3ysibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHOUIPOrPaMMBIHAYPOBHEOCHOBHOT000IIEr000pa30BaHMs, aTaKKE
TpeOOBaHUNUKPE3yIbTaTAMOOYUECHUIXUMUHAYPOBHEIICIEHU3yUeHUATIpEIMETa U
OCHOBHBIX BHUJIOB Yy4€OHO-TIO3HABATEIBHOM JEATENbHOCTH OOY4Yaromerocss Io
OCBOCHHUIO YUYEOHOTO COJIEPIKAHMUS.

3HaHWE XUMHUHU CIYKUT OCHOBOM i (POPMUPOBAHUS MHPOBO33PECHHUS
oOy4aromierocsi, ero MpeACTaBICHU O MaTepUAIbHOM E€IUHCTBE MHPA, BAXKHYIO
poiib UTpalT (opMuUpyeMble XUMHEH MpPEACTaBICHUS O B3aUMOIPEBPALICHUIX
SHEPTrUU U 00 HBOJIOIMHM BEHICCTB B MPHUPOAE, O MyTAX PEIICHUS TIIOO0ATBHBIX
mpoOJieM yCTOWYMBOTO pa3BUTHS YEJIOBEYECTBA - CHIPHCBOH, JHEPreTHUYCCKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOJIEM 3PaBOOXPAHCHHUS.

N3yuyennexumun:

CIIOCOOCTBYET  peaju3alldd  BO3MOXKHOCTEM IS CaMOPa3BUTUS |
dbopMupoBaHUS KyIbTYphl TUIHOCTH, €€ 001Iel 1 GYHKIIMOHATHHOW TPAMOTHOCTH;

BHOCHUTBKJIJIB()OPMUPOBAHHUEMBIIICHUS U TBOPUECKIUXCITOCOOHOCTEHN
OoOydJalIuXCcsi, HABBIKOB HMX CaMOCTOSITCJIbBHONW  y4eOHOW  JIeATeIhbHOCTH,
AKCHEPUMEHTAIIbHBIX W HCCIENOBATEIbCKUX YMEHHM, HEOOXOAMMBIX KaK B
MOBCEIHEBHOKU3HU, TAKUBIPO(PECCUOHATBHON IEATEILHOCTH;

3HAKOMUT CO CHEUU(UKON HAyYHOTO MBIIJICHUS, 3aKJIaJIbIBAE€T OCHOBBI
LETIOCTHOTO B3IJIsi[]a HA €UHCTBO MPUPOABI U YETIOBEKA, SBJISIETCSI OTBETCTBEHHBIM
3TanoM B OPMHUPOBAHUM €CTECTBEHHO-HAYYHOU rPaMOTHOCTH 00YyYaroluXCs;



crocoOCTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAy4YHbIM 3HAaHUSAM, K IPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJaJ] B 3KOJOTMYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBlieHHs B OOyYE€HHUHM XMMHHM OO€CIEeUMBAIOTCS CHEeUU(PUKOM
colepKaHusl ~ y4yeOHOro  mpeaMera, KOTOPBIM  SIBISIETCS  MEeAaroruyecku
aJanTUPOBAHHBIM OTPa)KeHHEM 0a30BOI HAYKH XMMHUH Ha ONPEeIEHHOM JTare e
pa3BUTHUSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUs OPUEHTHPOBAH HA
OCBOCHHE OOYYalOUIMMUCS CUCTEMbl IMEPBOHAYAJIBHBIX MMOHSATUNW XUMHH, OCHOB
HEOPraHMYeCKOM XMMHUU M HEKOTOPBIX OTACJIBHBIX 3HAUYUMBIX TOHSTUN
OpraHNYeCcKOM XUMUU.

CtpykTypa coaep:kaHus NpOrpaMMmbl MO XUMUU CHOpPMHpPOBAHA HA OCHOBE
CUCTEMHOro mnozaxoaa k e€ mizydyenuto. ConepkaHHe CKIIAJbIBAETCS M3 CUCTEMbI
MNOHSTHM O XUMHUUYECKOM DJIEMEHTE U BEIIECTBE U CHCTEMbI MOHATUN O XUMUYECKOM
peakuuu. OO6e d3TU CUCTEMBl CTPYKTYpHO OpraHM30BaHbl MO MPUHIHUILY
MOCJIEIOBATENIbHOTO PAa3BUTHSA 3HAHWM HAa OCHOBE TEOPETHUECKUX MpPEICTaBICHUN
Pa3HOTO YPOBHS:

- aTOMHO-MOJIEKYJISIPHOTOYYEHHUSIKAKOCHOBBIBCETOECTECTBO3SHAHMS,

- Ilepuonnueckorozakona/l.Ml.MeHeneeBakakOCHOBHOT03aKOHAXUMUU;

- YYEHUAOCTPOEHUNATOMANXHUMHUYECKONCBS3H;

- TpEACTaBICHUNA 00 DIIEKTPOJIUTHUYECKOM JHMCCOLMAlMM  BEIIeCTB B
pacTBopax.

Teopernueckne 3HaHHMS PACCMATPUBAIOTCS HA OCHOBE AMIMPHYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEIOBATENIHLHO OT OJHOTO
YPOBHSKAPYTOMY,BBITOTHAAPYHKITUHOOBICHEHUSIUTIIPOTHO3UPOBAHUSICBOMCTB,
CTPOEHHMSI U BO3MOKHOCTEH MPAKTUYECKOT'0 MPUMEHEHUS U MOTYUYECHUS U3y4aeMbIX
BELIECTB.

OcBoeHue mTporpaMMmbl MO XHMHH  CIOCOOCTBYeT  (HOPMHPOBAHUIO
MPECTABICHUSIOXUMAYECKONCOCTABIISAIOIIC THAY YHOMKAPTUHBIMUPABIIOT UKEEE
CUCTEMHOW IPHUPOABI, [IEHHOCTHOTO OTHOIICHHS K HayYHOMY 3HAHUIO M METOJaM
[03HaHUsABHayKe.I3yueHneXUMUUIIPOUCXOIUTCIIPUBIICYEHUEM3HAHUN3paHee
M3YYEHHBIX YUeOHBIX mpeameToB: «Okpyxatomuii Mmupy», «buonorus. 5-7 xkmaccei»
n «Pusmuka. 7 Kimacey.

[Ipy w3ydYeHMM XUMUU TPOUCXOAWT (HOPMHUPOBAHUE 3HAHUU OCHOB
XUMHYECKOM HAyKH Kak 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHMSI, NMPAKTUYECKOU
NEeSATENbHOCTUYEIOBEKANKAKOTHOITOU3KOMITOHEHTOBMUPOBOMKYJIBTYpbl. 3a1a4a
y4eOHOro mpeAMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMbI XUMHUYECKUX 3HAHUN —
BOKHEUIINX (PAKTOB, MOHATUM, 3aKOHOB U TEOPETUUECKUX TMOJIOKEHHM, JOCTYIMHBIX
00001IEeHNIT MHUPOBO33PEHUYECKOI0 XapakTepa, SI3blka HayKd, B NPHUOOIIEHHH K
Hay4YHBIMMETOAaMIIO3HAHUSATIPUN3YUCHUNBEILIECTBUXUMUYECKUXPEAKIIUA, B



(bopMHUPOBAaHUUUPA3BUTUHUIIO3HABATEILHBIXYMEHUHUUX ~ TIPUMCHCHHUB  Y4eOHO-
MO3HABATENbHON U y4eOHO-UCCIEOBATEIBCKON EATEIbHOCTH, OCBOCHUU MPaBUI
0e30MmacHOro o0paIieHus ¢ BEIIeCTBAMH B TTOBCETHEBHOM JKU3HHU.

[Ipy M3yyeHuu XUMHUU Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs Ba)KHOE
3Ha4YeHHE MPUOOPETU TaKue eI, KaK:

- (QopmupoBaHME WHTEIUICKTYyadbHO pa3BUTOW JUYHOCTH, TOTOBOH K
caM000pa3oBaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIHPHOMY NPUHATHIO PEIICHHH,
CHIOCOOHO# aanTHPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM KH3HHU;

- HampaBJICHHOCTh  OOy4YeHUS HAa  CHUCTEMAaTHYECKOE  MPHOOIIECHHE
O0yJarommxcss K CaMOCTOSITEIPHON IT03HABATEIBHOW MACSITENbHOCTH, HAyYHBIM
METOoZlaM TO3HaHMsI, (GOPMUPYIOIIMM MOTHBAIMIO M PAa3BUTHE CIOCOOHOCTEH K
XHMHH,

- obecrnieyeHue yCIOBUM, CIIOCOOCTBYIONIUX MPUOOPETEHUIO O0YJAIOIUMHUCS
OIbITa Pa3HOOOPA3HOW EATEIBHOCTH, IMO3HAHWUS M CaMOIO3HAHWS, KIIFOUEBBIX
HABBIKOB (KJIFOYEBBIX KOMIICTCHIIUI), WMCIOIINX YHUBEPCAIBHOC 3HAYCHUE JIJIS
Pa3IUYHBIX BUOB JICATCILHOCTH,

- ¢QopmupoBanue o0meld (GYHKIIMOHATBHOW W  E€CTECTBEHHO-HAYyYHOU
I'PaMOTHOCTH,BTOMYHNCIICYMEHHHOOBSACHATHUOIICHUBAThSBICHUSOKPYKAIOIIETO
MUpa, UCIIONb3Ys 3HAHUS U OIBIT, MOJYYSHHBIC MTPU U3YYEHUU XUMHUU, IPUMEHATD
UX [P PEIICHUHU MTPOOJIeM B TOBCEAHEBHOM KU3HU U TPYAOBOM JESATEIBHOCTH;

- ¢opMmupoBaHue y OOY4YaIOIIMXCA TyMaHUCTHYECKUX  OTHOIICHHH,
NOHMMAHHUS IIEHHOCTH XUMHYECKHX 3HAHUM [JIs1 BBIPAOOTKH SKOJOTUYECKU
IeJIeCO00pa3HOro TMOBENEHUS B OBITY M TPYAOBOM JEATEIBHOCTH B IIEJSIX
COXPAaHEHHS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpeibl;

- pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIOCOOHOCTEH K CAaMOKOHTPOIIO M
CaMOBOCTIMTAHHUIOHAOCHOBEYCBOCHUSIOOIICYETOBEYECKUXIIEHHOCTEH,TOTOBHOCTH K
O0CO3HAHHOMY BBIOOPY TIPOG WIS U HAMPABJICHHOCTH JAJIbHEHIIIETO 00yUeHHUS.

OO61uieeuncaouacoB,0TBEIEHHBIXIIU3yYEHUAXUMUNHAYPOBHEOCHOBHOTO
obmero obpaszoBanwmsi, coctapnser 136 yacoB: B 8 kimacce - 68 yacoB (2 vaca B
HeJeno), B 9 kiacce - 68 yacoB (2 yaca B HEJZIEIO).



COAEPAHUEOBYYEHUA

8 KJUIACC

IlepBoHaYaIbLHBbIEXUMHYECKUETIOHATHSA

[Ipenmer xumuu. Ponb XMMHUHM B KU3HU 4YEJIOBEKAa. XUMHS B CHUCTEME HayK.
Tena n BemectBa. DuU3MYECKHE CBOMCTBA BEIIECTB. ATrpEraTHOE COCTOSHHE
BemiecTB. [loHATHE O MeToax Mo3HaHUS B XUMHUHU. UHCThIE BEIIECTBA U CMECH.
Cnoco0sI pa3eneHust CMecei.

ATOMBI W MOJEKYJIbl. XUMHUUYECKHE dJIeMEHThl. CHUMBOJBI XUMUYECKHUX
3neMeHTOB. [IpocThie U ClI0XKHbIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUECHUE.

Xumuueckas ¢popmysa. BameHTHOCTHATOMOB XUMHYECKUX AJIEMEHTOB.3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHOcUTENbHAsE aTroMHass macca. OTHOCUTENbHAs
MOJIEKYJIgpHasi Macca. MaccoBasi J0JIsl XUMUYECKOTO JIEMEHTA B COEUHECHUH.

KonnuecTBo BemecTtBa. Monb. MossipHast macca. B3anMoCBsI3b KOJIMYECTBA,
MacCchl M YHCIIa CTPYKTYPHBIX €IWHHUIl BemecTBa. Pacu€tel mo dopmynam
XUMHUYECKUX COCTMHCHUM.

dusnyecKkne U XUMUYECKUE SBIICHUS. XUMHUECKasl peakius u e€ MPU3HAKHU.
3aKOH COXpaHEHWsS MacChl BeIIeCTB. XMMHUYECKHe ypaBHeHus. Kiaccudukarus
XUMHYECKUX PEaKIi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuiiakcnepumenm:

3HAKOMCTBO C XMMHMYECKOW MOCYIO0M, MpaBuUiaMu pabOThl B JIaOOpaTopuu U
npuéMamMu oOpallleHus ¢ JIabopaTOpHBIM O00OPYIOBAaHUEM, M3YyUYEHHUE U OINHUCAHUE
GU3UYECKUX CBOWCTB 00pa3lloB HEOPraHMYECKUX  BEIIECTB, HAOIIOJECHUE
¢usznueckux (MJIaBJICHUE BOCKA, TasHUE JbJa, pacTHpaHUWE caxapa B CTYIKe,
KUIIEHUE W KOHJICHCAIUsl BOJABI) U XUMUUYECKUX (FOPEHHUE CBEYM, MPOKAIMBAHHE
MEJTHON TIPOBOJIOKH, B3aMMOJICCTBHE MeJIa ¢ KUCIOTON) SBICHUMN, HAOIIOICHUE H
ONMCaHUE NPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peaklUuil (passioKEeHHe caxapa,
B3aMMOJICUCTBHE CEPHOW KHCIOTBHI C XJOPUIOM Oapus, pa3loKeHHE THIPOKCHUIA
Menu (II) mpu HarpeBaHuu, B3auMoJIeicTBUE kene3a ¢ pactBopoM conu menu (11),
M3y4deHHE CIOCOOOB pa3/IeNieHHus CMECEd: C MOMOIIbI0 MarHuTa, (pUIbTpoBaHUE,
BBITIAPUBAHUE, TUCTUILIALNS, XpoMaTorpadusi, MpoBeeHHE OYUCTKH MMOBAPEHHOM
comy, HaOmIOJEHWE W  OMHCAaHWE  PEe3yNbTaTOB  MPOBEACHUS  OIbBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3JaHUE MOJEIEH MOJEKYJ
(IIapOCTEPIKHEBBIX).

BaxHellmuenpeacTaBuTeJMHEOPraHMYeCKUXBeeCTB

Bo3ayx - cmech razoB. CoctaB Bo3zayxa. Kucimopon - 31€MeHT U IpocToe
BelecTBO. Haxoknenwe Kuciopoma B Tpuponae, (pu3mdeckne W XUMHYECCKUE
cBoiictBa (peakuuu ropeHusi). Oxkcupabl. Ilpumenenune xkucimopona. CrocoObl
MoJIydyeHus Kucjopoga B JsabopaTopur U MNOPOMBIIUIEHHOCTU. Kpyrosopot
Kuciopoa B mpupoje. O30H - alIoTponHas MOAU(PUKAIUS KUCIOPOIa.



TeroBoit >(p(PexT XUMUYECKON peakuuu, TEPMOXMMUYECKHUE YpaBHEHUS,
DK30- M DOHIAOTEPMHUYECKHE DPEAKUMH. TOIUIMBO: Yrojlb M METaH. 3arps3HEHHE
BO3/lyXa, YCUJIEHHE MApHUKOBOTO 3 (PeKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bonopon- snementunpocroesemecTBo. HaxoxaeHne Boaopoaa BIPHUPOJE,
bU3UYECKUENXUMUYECKUECBONCTBA, IPUMEHEHHE,CTIOCOObIToNyYeHUs. Kucioter ¢
COJIN.

MonspHbIiio0BbEMIra3zoB. Pacu€ThinoXuMnye CKUMYypaBHEHUSIM.

duznueckue CBOMCTBA BOAbl. Boma kak pacrtBopurens. PacTBOpBI.
HaceblllieHHbIE U HEHACBHIIIEHHBIE PAaCTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBast 107151 BEIIECTBA B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBaHUS.
Ponb pacTBOpOB B Npupojie U B XKU3HU 4desnoBeka. KpyroBopoT BOAbI B MPUPO/IE.
3arpsi3HeHrEe NPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOJI.

Knaccuduxanus neopranmdyeckux coeaunenuil. Oxcunpl. Kiaccudukaius
OKCHJOB:  cojieoOpasywomue (OCHOBHBIE, KHUCJIOTHBIE, aM{QOTepHblE) U
HecoseoOpasyromue. Homenknatypa okcuaoB. @Puznyeckue U XUMUYECKHE
cBOMcTBa OKCUIOB. [lonyueHne OKCuaoB.

OcHoBanus. Kiaccudukaius OCHOBaHHMU: TIENOYM W HEPACTBOPUMBIC
ocHoBaHMsl. HomeHknaTtypa ocHoBaHui. Duznyeckre M XHUMUYECKHUE CBOWCTBA
ocHoBaHuil. [losryueHrne OCHOBaHUI.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucnor. dusznueckue u
XUMHUYECKHE CBOWMCTBAa KucinoT. Psn aktuBHoctu wmetaimoB H. H. bekerosa.
[Tony4yenue KucIor.

Conu.Homenknatypacoseit. Du3nuecKuenXx uMMHIeCKHUECBOMCTBACOICH.
[Tomyuenuecouiei.

I'eHeTnUeCKasACBA3BMEKAYKIACCAMUHEOPTaHUYECKUXCOCINHEHU .

XumuuecKuiaKcnepumenm:

KAUYECTBEHHOE OIIPEIEIICHUE COACPIKAHMS KUCIOPOAAa B BO3JAYXE, MOJIyUYEHUE,
coOupaHue, paclo3HAaBaHWE W U3Y4YCHHE CBOWMCTB KHUCIOPOJa, HAOIOICHNE
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOJOM M YCIOBUS BO3HUKHOBEHUS U
MPEeKpaIIeHUSTOpeHHsI(TI0kKapa ),03HAKOMIICHIECOOPA3IaMUOKCHIOBUOTIHICAHUE
MXCBOMCTB,IOJy4YeHUE,COOMPAHIE, PACTIO3HABAHUENN3YUEeHUECBONCTBBOAOPOAA
(ropenue), B3aumoneiictBue Bojgopona c¢ okcuaom wmeau (II)  (Bo3moxkHO
MCITIOJIb30BaHUEBUIEOMATEPHUATIOB),HAOII0IEHHEOOPA3I0B BEMIECTB KOJIMIESCTBOM
1 ™momb, wucciemoBaHne OCOOCHHOCTEH pACTBOPEHHUS BEIIECTB C Pa3IMYIHON
PacTBOPUMOCTBIO, IPUTOTOBJIECHHUE PACTBOPOB C OINPEACIEHHON MacCOBOM JOJIEU
PacTBOPEHHOIO BEIIECTBA, B3aMMOJIEUCTBUE BOJbI C MeTalulaMu (HAaTpUeM U
KaJbliieM) (BO3MOXHO HCIIOJb30BaHUWE BHJIEOMATEPUATIOB), HCCJIEIOBAHUE
00pa3IoB HEOPTraHUYECKUX BEIIECTBPA3IUYHBIX KJIACCOB, HAOIIOJEHUE U3MEHEHUS
OKPaCKUHUHANKATOPOBBPACTBOPAXKHUCIOTUIIEIOUEH, N3yUCHUEB3AUMOAEHCTBHUS
okcunamenu(Il)cpacTBOpOMCEPHOUKUCTOTHL, KUCIOTCMETAIIIAMH,PEAKIIHIA



HEUTpAIN3allui, TOJYYECHUE HEPACTBOPUMBIX OCHOBAHHUM, BBITECHEHHE OJHOTO
METaJUIAPYTUMU3PACTBOPACOIHU, PEIICHUEIKCIIEPUMEHTATIbHBIX3aJaUITOTEME
«BaXHENIIINEKIIaCCBIHEOPTaHUYECKUXCOECIUHEHU.

IHepuoanuecknit 3axkoH u Ilepuoaumyeckas cucreMa XHMHUYECKHX
jiemenToB JI. M. MengeneeBa. Crpoenne aTomMoB. XUMHYECKAsi CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PeaKIUU

[lepBble TONBITKH KIaCCU(UKAIUA XUMHUYECKUX dJieMeHTOB. l[loHsiTne o0
IPYIINax CXOAHBIX DJEMEHTOB (IIEJIOYHbIE U IIETOYHO3EMEIbHbIE METAILIbI,
rajioreHbl, MHEPTHBIETa3bl ). DTIEMEHTHI, KOTOPbIe0Opa3yroTaMGOTEPHBICOKCUTBIN
TUJPOKCHUIBI.

[Tepuonnueckuii 3akoH. [lepuoanyeckas cuicteMa XUMUUYECKUX A1€MEHTOB /.

N.Menneneea.Koporkonepuoanasummaaonepuoanasidopmeillepuoanueckoit
cucteMbixumuueckuxanemenToB/.M1.Menaeneesa.llepuoapurpynnel. Ou3ndecKui
CMBICJI IOPSAIKOBOIO HOMEPA, HOMEPOB NEPUOJIa U TPynIbl aeMenTa. CTpoeHue
atoMoB. CocTaB aTOMHBIX sAzep. M3oTonbl. DnekTpoHbl. CTpOEHUE 3JIEKTPOHHBIX
obonouek aromoB mepBbIx 20 XUMHUUYECKHX  DJIEMEHTOB
[Tepnonnueckoricucremsl/l.11.Menneneesa. XapakTepUCTUKAXUMUAYECKOTO
aneMmeHTtanoeromnoiaoxenutoBl lepuognueckoiicucremel. 1. Menaeneena.
3aKOHOMEPHOCTH M3MEHEHUs paguyca aTOMOB XHMHYECKHX JJIEMEHTOB,
METAUINYECKUX U HEMETAINYECKUX CBOMCTB 110 TPYIIIaM U MEPUOJaM.

3nauenue [lepuonnueckoro 3akoHa u lleprnonnueckoil cHCTEMbl XUMUYECKUX
3JIEMEHTOB JUIS pa3BUTHA Hayku U npaktuku. . V. MenpgeneeB - yd€Hbld U
rpakIaHUH.

Xumnueckascss3b. KoBaneHTHas (monsipHass MHENOIPHAs ) CBA3b.
DIEKTPOOTPULATETbHOCTEXUMUYECKUXIIEMEHTOB. IOHHAsCBS3b.

CTeneHbOKUCIICHHS. OKHCIIUTENBHO-BOCCTAHOBUTEIbHBIEPEAKIIUH.
[IponiecchlOKUCIEHUSIMBOCCTAHOBIEHH . OKUCIUTETMMBOCCTAHOBUTEH.

XumuueckuiakcnepumeHm:

U3y4eHHe OOpa3lloB BEIIECTB METAUIOB M HEMETAJJIOB, B3aMMOJCHCTBUE
TUAPOKCHAA IIMHKA C PACTBOPAaMM KHUCIOT M WIEJI0YEH, NPOBEACHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKIUU
(ropenue, peakiuu pa3ioKeHHs, COETUHEHNUS ).

Mexcnpeomemmnniecenazu

Peanuzanus mexnpenMeTHBIX CBs3€d NMPHU M3YYEHUM XUMHU B 8 Kiacce
OCYIIECTBISIETCSIYEPE3UCTIONB30BAHNEKAKOOIITNXECTECTBEHHO -HAY UHBIXTTOHSTHH,
TaK W TOHATUH, SBISAIOIIAXCS CHCTEMHBIMU JUIA OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0uue ecTecTBEHHO-HAyYHbIEC MOHATHS: HAY4YHBIM (akKT, TUIOTE3a, TEOpUs,
3aKOH, AaHajau3, CHHTe3, Kilaccupukanuus, TMEepUOJUIHOCTb, HAOJIOJCHUE,
SKCIIEPUMEHT, MOJICIIMPOBAHNE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.



®dusnka:MaTepus,aToOM,JIEKTPOH, IPOTOH, HEUTPOH, MOH, HY KITU T, U30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUU 3apsj]l, BELIECTBO, TEJIO, OO0BEM,
arperaTHO€ COCTOSIHME BEIEeCTBA, ra3, (U3WYECKHE BEIUYUHBI, €IUHUIIBI
HU3MEPEHUs, KOCMOC, TUIaHEThI, 3BE3/1bI, COMHIIE.

buonorus:porocunrtes,qpixanue,6mocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEPAIIbl, TOPHbIE TOPOJbI, MOJIE3HbIE
HCKOIaeMble, TOILIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBouxumMuueckasipeakmusi

[Tepuoauyeckuii 3akoH. [lepronuueckass cucreMa XUMUYECKUX AJ1eMEHTOB /JI.
N. Menneneea. CtpoeHue aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUYECKUXDIIEMEHTOBIEPBBIXTPEXIIEPUO OB, KATHS, KATBIIUSIUUXCOCTMHEHU I
BCOOTBETCTBUHUCIIONOKEHUEMAIEMEHTOBBI [eprnoAMuecKONCHCTEMEUCTPOCHUEM UX
aTOMOB.

Crpoenue BemiecTBa: BUIbI XMUMHUYECKOW CBSI3U. THIBI KPUCTATTMYECKHUX
PEemETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAUIMYECKON PEHIETKH U
BUJIa XUMHUUYECKOU CBSI3H.

Knaccuduxanys v HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XUMHYECKUE
CBOMCTBA BEUIECTB, OTHOCSALIMXCS K Pa3IU4YHbIM KJaccaM HEOPraHUYECKHUX
COEIMHEHUI, TEHETUYECKAs CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMuueckux peakifil Mo pa3iInyHbIM IpU3HaKaM (10 YUCITY
M COCTaBYy Y4YacTBYIOIIMX B pEAKIMU BEIIECTB, MO TEIIOBOMY 3(ddekrty, Mo
U3MEHEHHIO CTETICHEH OKHCIICHHUS XMMHYECKUX DJIEMEHTOB, IO OOpPaTHUMOCTH, IO
YYacTHIO KaTajln3aTopa). JK30- U SHAOTEPMUUYECKHE PEAKIIMH, TEPMOXUMUYECKUE
YpaBHEHUSI.

[TonsiTHe O CKOpOCTHM XHMMHYEeCKOW peakmuu. IloHsTue 00 oOpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusix. [IoHATHEe O TOMOTEHHBIX M T€TePOTrEeHHBIX
peakuusx. [lonarue o karanuse. [lonsTue o xumuueckoM paBHOBeCHH. DAKTOPBI,
BIIMAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIHU U TIOJIOKEHUE XUMHUYECKOTO
pPaBHOBECHS.

OKHUCITUTETPHO-BOCCTAHOBUTEILHBIE ~ PEAKIMU,  AJIEKTPOHHBIA  OajaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOMN peakiuu. CocraBneHue YpaBHEHHUI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ pEAKUUA C  HCIOJIB30BAaHUEM  METO/AA
3JIEKTPOHHOTO OajaHca.

Teopust 3AEKTPONUTUUECKON AUCCOIUALMU. DIECKTPOIUTHI U HEANEKTPOIUTHI.
KaTtnonsl, anHnonsl. MexaHuU3M AHMCCOLMAIMM BEUIECTB C PA3JIMYHBIMU BUJIAMU
xumuyeckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U C1a0ble SJIEKTPOJIUTHI.

Peakuun nonHoro ooMeHa. YclioBUsl IpOTEKaHUsI PEaKIIMii HOHHOTO 0OMEHa,
MOJHBIE M COKpallEHHbIE HWOHHBIE ypaBHEHUsA peakuuid. CBOWCTBAa KHCIOT,
OCHOBaHUM MCOJIEH BCBETENPECTABICHUI 00 3JIEKTPOIUTUIECKON JUCCOIUALINH.



KauecTBeHHbBIEpEaKIITMMHANOHBL. [ lOHATHEOTHIPOIU3ECOTIEN.

XumuueckuiaKcnepumenm:

O3HAKOMJIEHHME C MOJEISIMU KPUCTANIMYECKHX PEMIETOK HEOPraHMYEeCKUX
BEILIECTB - METAUIOB M HeMeTauloB (rpadura u amMasa), CIOXKHBIX BEIIECTB
(xopuaaHaTpust ), uccaeJ0BaHNE3aBUCUMOCTUCKOPOCTUXUMUYECKOUPEAKITUHOT
BO3JICUCTBUSI  pa3aU4HbIX  (AKTOPOB, HCCIEAOBAHUE  IJIEKTPOIPOBOJHOCTH
PacTBOPOBBEILECTB,IPOLIECCAANCCOLUALUUKUCIIOT, IIeI0Yercoen(BO3MOKHO
HCIIOJIb30BaHUE BHUAEO MAaTE€pPHAOB), IPOBEJICHHUE OMNBITOB, HWILIIOCTPUPYIOIIHUX
NPU3HAKUIIPOTEKaHUAPEAKIIMITMOHHOTr00OMeHa(00pa3oBaHUE0Ca IKa, BbIIETICHUE
ra3za, oOpa3oBaHu€ BOJIbl), OMBITOB, WLIIOCTPUPYIOMIMX MPUMEPHI OKUCIUTENIBHO-
BOCCTAHOBHUTEJNIbHBIX pPEaKUui (FOpeHue, peakiuu pPas3IoXKEHUs, COEIUHEHUS),
pacno3HaBaHWE HEOPraHMYECKUX BEIIECTB C MOMOIIBIO KAUECTBEHHbBIX PEaKlUid Ha
MOHBI, PEIlIEHNE FKCTIEPUMEHTATbHBIX 3a]1a4.

HemeranabiunxcoeauHeHust

OO6mast xapakTepucTHKa TaJoreHoB. (COOEHHOCTH CTPOEHHUsI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB - raJIOreHOB. XMMUYECKHE CBOMCTBA Ha MPUMEpPE XJIopa (B3auMOICHCTBHE
C MeTajylaMH, HeMeTalllaMu, Inenodyamu). XiopoBoaopon. ConsiHas KUCTIOTa,
XUMUYECKHE  CBOWMCTBA, MOJy4YeHUE, TMpuMeHeHue. J[leiictBue Xxjopa U
XJIOPOBOJIOPOAaHAOPTaHU3MYENOBEKA. BaKHENIINEXTOPUABINNXHAX 0K ICHUEB
IpUPOZE.

O6mass xapaktepucThka 37eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CTpoeHne W (PU3NUYECKHE CBOWCTBA
IPOCTBIXBEILIECTB-KUCIOPOIauCEPHI. ANOTpONHBIEMOIU(PUKATMUKUCIOPOIan
ceppl. XuMHYeckue cBorcTtBa cepbl. CepoBofopon, CTpoeHue, (U3HUecKHe u
XUMUYecKre cBoicTBa. OKCHUIIBI CEpbl KaK MPEACTaBUTENN KHUCIOTHBIX OKCHUIOB.
CepnasikuciioTa,pu3ndecCKUeMXUMHIECKIECBONCTBA(00ITMEKAKITPEICTABUTENS
KJjlacca KHUCJIOT U crenuduyeckue). XUMHUUECKUE PEeakUH, JIEKAlUe B OCHOBE
MPOMBIIIJIEHHOTO CcHoco0a MOJIYy4YeHUs] CEpHOW KHUCIOThL. llpuMeHeHue cepHOU
KucnoTel. CoNM CEpHOW KHUCJIOTHI, KAdyeCTBEHHAs peakinus Ha Cylb}ar-uoH.
Haxoxnenne ceppl U €€ COCOIMHEHHH B MPHUPOJEC. XHUMHUUYECKOE 3arpsi3HEHHUE
OKpYXaIolel cpeapl COEIWHEHUSMM Cepbl (KUCIOTHBIE TOXIH, 3arpsA3HEHUE
BO3/lyXa U BOJOEMOB), CTOCOOBI €T0 MPEIOTBPAIICHHS.

OOmias xapakTepucThka 31eMeHTOB VA-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTENEHH OKHUCIECHHS. A30T, paclpOCTPAaHEHUE B IPHUPOJE,
dusznueckre U XUMUIEeCKre cBoricTBa. KpyroBopot a3ora B mpupoje. AMMUak, ero
¢u3nyeckne U XMUMUYECKHE CBOMCTBA, MOJIyueHUEe U mpuMeHenne. Comu aMMOHMS,
ux (pusznyueckue U XUMHYECKHUE CBOMCTBA, MpuMeHeHre. KauecTBeHHas peakius Ha
MOHBI aMMOHHUS. A30THas KHUCJIOTa, €€ MOoJydeHue, (PU3NYecKue U XUMHUYECKHE
cBOMCTBa(00IIMEKAKIIPEICTABUTENSAKIIACCAKUCIIOTU CTIEIIU(DUUECKHUE).



Hcnonb30BaHUEHUTPATOBUCOIEHAMMOHUBKAUECTBEMUHEPATIbHBIXYJOOPEHU .
XHUMHUYECKOE 3arpsi3HEHHUE OKPY’KaIOIEl Cpeibl COEIMHEHUAMHU a30Ta (KUCIOTHBIE
JOKIM, 3arpsi3HEHHE BO3AYyXa, MOYBBI U BOAOEMOB). Docdop, amIOTpOIHBIE
Moaudukauundocdopa,puznueckuenxummnieckuecsomcTra. Oxkcuagpocdopa

(V) u dochopnas kucnora, GuU3MUYECKUEC M XUMHUYECKHE CBOMCTBA, IMOIY4YEHHUE.
Hcnonb3oBanue ¢pochaTtoB B KauecTBE MUHEPATBHBIX yI0OPEHU.

OO6mast xapakTepucTHKa 3JeMeHTOB [YA-rpynmnbl. OcOOEHHOCTH CTPOCHHS
aTOMOB,XapaKTEPHBIECTENIEHUOKUCTIEHUS. Y TJIEPO1,AJITIOTPOIHBIEMOAN (D UKALIIH,
pacnpocTpaHeHue B npupoje, Gu3ruecKrue U XUMMUYECKHUe CBOMCTBa. AAcopOIus.
Kpyrosopor yraepoma B mpupoge. Okcuabl yriaepona, ux (Qusnueckue u
XUMUYECKUECBONCTBRA, ICHCTBUCHAKMBBICOPTaHU3MBbI, TTOJTYYEHUECUTIPUMEHEHHE.
DKoJjoruyeckue MpoOJemMbl, CBs3aHHble c okcujaoMm yriepoaa (IV), rumoresa
rJ1I00aJIbHOTO TOTETJIEHUsT KJIMMaTa, MapHUKOBBIN 3D PekT. YroibHast KUCIOTa U €€
coiu, UX (U3MYECKME M XUMHUYECKHE CBOMCTBA, MOJYy4YEHHE W TPUMEHEHHE.
KauectBennas peakius Ha kapOoHaT-uOHBI. Mcnonb3oBaHue KapOOHATOB B OBITY,
MEIUIMHE, TPOMBIIIJIEHHOCTH U CETLCKOM XO3SIHCTBE.

[lepBoHauanbHbIe MOHATHS 00 OPraHMYECKUX BEIIECTBAX KAK O COSAMHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHJIeH, dTaHOJ, TTUIEPHUH, YKCYCHasl KICIIOTA).

[TpupoaHBIEUCTOYHUKUYTIIEBOOPOAOB( YT OJIb, IPUPOAHBINTA3,HEDTH ), TPOTYKTHI
uxnepepadboTku(OeH3UH ), UXPOJIbBOBITYUIIPOMBITILIEHHOCTH. [ToHsATHEO

OMOJIOTNYECKUBAKHBIXBEIIECTBAX JKUPAX,0€IKax, yrieBoAaX -UUXPOTUBKUZHU

yenoBeka. MarepuanibHOEEe IMHCTBOOPTaH MU ECKUXUHEOPTaHNYECKUXCOEAUHEHH.

Kpemnuii, ero ¢usnueckue W XUMHYECKHE CBOWCTBA, IMOJIyYeHHE W

npumeHeHune. CoeTMHeHUsIKpeMHuUsBIpupoae. O0uenpeacTaBieHus1000KcH e

kpemuusi(IV)ukpemuueBoiikucnote. CUINKATH, MXUCTIOTb30BAHUEBOBITY,B

IPOMBILIIIEHHOCTU. BaxkHEHIIMecTpouTENbHBIEMaTEepUalbl: KEPaMHUKa,CTEKIIO,

1eMeHT, OeroH, kene300eroH. [IpoGmembr  6e30macHOr0  MCHOIB30BAHUS
CTPOUTEIbHBIXMATEPHUAIOBBIIOBCETHEBHON AKU3HMU.

Xumuueckuiiakcnepumenm:

U3ydeHue o0pa3loB HEOPTraHMUECKUX BEIECTB, CBOMCTB COJITHON KHUCIIOTHI,
MIPOBEICHUEKAYE€CTBEHHBIXPEAKIIMIMHAXIOPUI-MOHBIMHAOTIOACHUSTIPU3HAKOBHUX
MIPOTEKAHUS, OTIBITHL, OTPAKAIOIIHNEPUZNUECCKUEMNXUMUUECKIECBOMCTBATAIOTEHOB U
UX COEJUHEHUN (BO3MOKHOHUCIIOIB30BAHUE BHJIEOMATEPUAIIOB),03HAKOMIIEHUE C
oOpasniaMu XJIOpHUJIOB (TaJOTE€HUIOB), O3HAKOMJIEHHE C OOpasmamMu cepel U eé
COeIMHEHUAMM (BO3MOKHO HCIMOJIb30BAHHE BUJEOMATEpUaAOB), HaOJIOJICHHE
npoiiecca OOYIJIMBaHMS caxapa MOJ JIEUCTBUEM KOHIEHTPUPOBAHHOM CEpPHOMN
KHCIIOTBI, W3yYE€HWE XHWMHYECKHX CBOMCTB pa30aBICEHHON CEPHOW KHCIOTHI,
MPOBEJCHNE KAUeCTBEHHOW peaKIuu Ha CyJib(paT-uOH U HAOJIOJICHHE MpHU3HaKa e&
MPOTEKaHMsI, O3HAKOMJIEHHWE C (PU3MYECKMMH CBOWCTBaMHU a3oTa, ¢ochopa U ux
CcOoeIMHEHU(BO3MOKHOKUCTIOJIb30BAHUEBUIEOMATEPUAIOB),00pa3iaMUa30THBIXU



dbochopHBIX yI0OpeHUH, MOJIyuyeHHe, COOMpaHHUE, PaClO3HABAHUE U H3YyUYCHHE
CBOMCTBaMMHUAKa,TPOBEACHUEKAUECTBEHHBIXpEaKIIMitHanoHaMMOHUsInpocdaT-
MOHUHN3YUYCHUETPU3HAKOBUXITPOTEKAHUSI,B3aUMOACHCTBUEKOHIIEHTPUPOBAHHOM
AQ30THOM KHUCJIOTBI C MeEAbI0 (BO3MOKHO HCIIOJIb30BaHUE BHICOMATEPHUAIIOB),
M3yUeHHUE MOJeNell KpUCTALUIMYECKUX pPEemETOK anMasza, rpadurta, ¢yiuiepeHa,
03HAaKOMJICHUECITPOIIECCOMAICOPOLIMMPACTBOPEHHBIXBEIIECTBAKTUBUPOBAHHBIM
yraéM M YCTPOMCTBOM MPOTHMBOrasa, MOJydeHHE, COOMpaHHe, pacro3HaBaHUE U
M3y4YEHUE CBOMCTB YIVIEKHCJIOTO Tra3a, NPOBEACHHUE KAYECTBEHHBIX PEAKIUA Ha
KapOOHAT U CUJIMKAT-UOHBI U U3YYCHUE MPU3HAKOB MX MPOTEKAHUS, 03HAKOMJICHUE
C MOPOAYKIMEW CHIMKATHOW TMPOMBIIIJICHHOCTH, PEIIEHUE SKCIEPUMEHTATIbHBIX
3a7a4 1o teMe «BaxHeime HeMeTamIbl U UX COCAUHECHUS .
MeTa/uIBIMUXCOETUHECHUSA
OO6masxapakTepruCTUKAXUMUYECKUXIIEMEHTOB-METAJNIOBHAOCHOBAaHUUUX
nonoxeHusaBlleproanueckoiicucremexummndeckuxdinementosl.I.MenageneeBa u
cTpoeHus atoMoB. CTpoeHre MeTaioB. MeTajuimdeckasi CBsI3b M MeTajInyecKas
KpUCTAJUIMYECKasT PEMIETKA. DJIEKTPOXUMHUYECKUN psifi HANPSKEHUH METaJIOB.
dusnyeckne M XUMHYECKHME CBOMCTBa MeTayioB. OOIMe CrnocoObl TMOJYYEHUS
meTtauioB. [loHATHE O KOPPO3WHM METAJJIOB, OCHOBHBIE CIIOCOOBI 3aIIMTHI UX OT
koppo3uu. CruiaBbl (CTaidb, YyryH, AOPATIOMUHHKA, OpOH3a) U WX MPUMEHEHUE B
OBITY ¥ TIPOMBIIIJIEHHOCTH.
[IlenounbleMeTaIbI: TT0J0KEHUEBl [eproIMYECKOMCUCTEMEXUMUYECKHUX
sneMmeHToB/].M1.MeHieneeBa,cCTpPOCHUENXaTOMOB, HAX 0K ICHUEBITPUPO/JIE.
Pu3nUeCKNEenXUMUYECKNECBOIICTBA(HapuMepeHaTpusiukaius ). Okcuabiu
TUIpOKCUABIHATpUsAUKAIUS. [ [pUMEHEeHHEETOYHBIXMETATIIOBUMXCOCTUHECHUA.
[[lenoyHo3emenbHbIE  METAUIBI  MAarHui W KajblMW: TMOJIOKEHUE B
[TepunognueckoiicucremexummuuecknxaineMenToB/l. U.MenneneeBa,ctpoeHuenx
aTOMOB, HaXOXJI€HUE B pupoiec. PU3NYECKUE U XUMUYECKUE CBOMCTBA MarHus U
KabIus. BakHelmecoe TMHEHUKaIbIUsI(OKCH T, THAPOKCHU T, COH ). JKECTKOCTH
BOJILIMCIIOCOOBICEyCTPAHEHUS.
AJIOMHUHMI: TIONI0KEHUE B [leproanueckor cucteMe XUMUYECKUX 3JIEMEHTOB
J. 1. MenneneeBa, CTpoeHHME aToma, HaxXOXJIeHUE B mnpupone. Duznueckue u
XUMHYECKUE CBOMCTBA aIFOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHUIA U TUIPOKCHIA
ATFOMHHHSL.
Keneso: nonoxenue B [lepuoguueckoil CUCTEME XUMUUYECKUX 3JIEMEHTOB /I,
N. MeHnneneeBa, CTpoeHME aToMma, HaxoXAeHHWe B mnpupone. Dusmyueckue u
XUMHUYECKHE CBOMCTBA xkeje3a. OKcuibl, THAPOKCUIBI U comu kene3a (I1) u xxenesa
(IIT), ux cocraB, CBOICTBA U MOJTyYECHHUE.
Xumuueckuiiakcnepumenm:
O3HaKOMJICHHME ¢ oOpa3laMd METaUIOB M CIUIaBOB, UX (U3NUYECKUMU
CBOMCTBaMU,U3y4E€HUEPE3YIbTATOBKOPPO3IUUMETAILIIOB(BO3MOKHO



WCIIOJIb30BaHUE BHJICOMATEPHUANIOB), OCOOCHHOCTEW B3aMMOJICUCTBUS OKCHJA
KJIbLIUS U HATpUs C BOJAOW (BO3MOXKHO HCHOJb30BAHUE BHUEOMATEPUATIOB),
HCCJIEIOBAHUE CBOMCTB KECTKOW BOJBI, ITPOLIECCA TOPEHHUS JKEJIE3a B KUCIOPOIE
(BO3MOXKHO  HMCIIOJB30BaHUE  BHUJACOMATEPHAIOB), TMPU3HAKOB  IMPOTECKAHUS
KaueCTBEHHBIXPEAKIIMITHANOHBI:Mar HUS, KaIbIUsL, alfOoMUHUS, [IMHKa skene3a(ll)  u
xenesza (IIl), menu (II), HaOmroeHHWE W OMHUCAHUE TMPOIECCOB OKPAITUBAHUS
IJJAaMEHH HWOHAMM HATpus, Kaius ¢ Kaiablus (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPUAJIOB),MCClIeIoBaHNEaM(OTEPHBIXCBONCTBIUIPOKCHUTAATFOMUHUSIU
TUAPOKCHUIA ITMHKA, PEIICHHE SKCIEPUMEHTANIbHBIX 3a/lau Mo Teme «BaxHeilmme
METaJUTbl U UX COCTUHEHUS.

XUMHAHOKpY:KaKOLIascpeaa

BemectBa u martepuansl B TOBCEIHEBHOW >XM3HU 4YeJoBeka. be3zomacHoe
UCIIOJIb30BaHUE BEIIECTB M XMMUYECKHX peakiuii B ObiTy. [lepBas momoib mpu
XUMHUYECKUX 0KOTaX U OTPaBJICHUSIX.

XUMHUYECKOE 3arpsi3HCHUE OKpYXKaIleh cpenabl (mpeenbHas IOMyCTUMAas
KOHIIEHTpauus Beuiects, aainee - I1JIK). Ponp xumMun B pemieHUM 3KOJIOTUUECKUX
npooJieM.

Xumuueckuiiaykcnepumenm:

u3ydeHre oOpasIoB MaTepHaloB (CTEKJIO, CIUIaBbl METAJLIOB, MOJUMEpPHBIC
MaTepualbl).

Mesrcnpeomemmnwieceasu

Peanuzamus MeXNpeIMETHBIX CBSI3€Ml IMpU M3YYEHHMM XUMHUM B 9 Kiacce
OCYIIECTBIIICTCAYEPEIUCTIONB30BAHNECKAKOOIINXECTECTBEHHO -HAYYHBIXITOHSTHH,
TaK W TIOHATUH, SBIAIONIUXCS CHUCTEMHBIMU IS OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO6mue ecTecTBEHHO-HAyYHBIC IMOHATHS: HAay4dHBIM (hakT, THIOTE3a, 3aKOH,
TEOpHs, aHalIW3, CHHTE3, Kilaccu(uKamus, TEPUOJANMYHOCTh, HaAOIIOJEHUE,
AKCHEPUMEHT, MOAECIUPOBAHUE, H3MEPEHUE, MOJEIb, SBICHHUE, MAPHUKOBBIN
a3 peKT, TeXHOIOTHS, MaTCPHUAITBI.

®uznka:MaTepus,aToOM,JIEKTPOH, IPOTOH, HEUTPOH, NOH, HY KITU 1, 30 TOIIbI,
PaauOaKTUBHOCT, MOJIEKya, AIEKTPUUYECKUI 3apsn, MIPOBOJIHUKH,
MOJTYIIPOBOAHUKH,  JTUAJNCKTPUKH, (OTOSJIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHoe COCTOSIHUE BELIECTBa, ra3, pacTBOpP, PACTBOPUMOCTb, KpUCTAIITNYECKAs]
peméTka, CIUIaBbl, (PU3NYECKHUE BEIMYUHBI, CIUHUIBI HU3MEPEHUS, KOCMHUYECKOE
MIPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: ¢gorocunTes, npixanuwe, Ouocdepa, IKOCHUCTEMA, MHUHEPAITbHBIC
YIO0OpEHMsI, MUKPOIJIEMEHTBI, MAKPOAJIIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MuHepabl, TOPHbIE TOPOAbL, TTOJIE3HBIE
HCKOIaeMble, TOILIMBO, BOJIHBIE PECYPCHI.



NNAHUPYEMBbIE PE3Y/IbTATbHI OCBOEHMA NMPOrPAMMBI no
XUMUN HA YPOBHE OCHOBHOTI'O OBLLIETO O6PA3OBAHUA

JNIMMHOCTHBIEPE3Y/IbTATDI

JIMYHOCTHBIE pE3yJbTaThl OCBOCHHUS MPOrPaMMbl OCHOBHOT'O  OOIIETro
o0Opa3oBaHus JOCTUTalOTCs B XO0J€ OOy4YeHHs XMMHH B €JMHCTBE Yy4yeOHOW H
BOCMUTATEILHON JEATEIBHOCTA B COOTBETCTBUU C TPAAULMOHHBIMUA POCCUINCKUMHU
COITMOKYJITYPHBIMU W JTYyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSMH, TPUHSITBIMU B
oOlllecTBE MpaBUIaMU W HOPMaMHU TIOBEJEHHMS M CIOCOOCTBYIOT MpoIeccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIMATTU3AIIUN 00YUYaIOIINXCS.

JIN4HOCTHBIE  pe3yJdbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYaroOlIUXCS
PYKOBOJICTBOBATbCSI CUCTEMOW  MO3WTUBHBIX IIEHHOCTHBIX OpUEHTAlMA U
paciIipeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YMCJIE B YACTHU:

1) maTpuOTHYECKOTOBOCITATAHMSA '
IEHHOCTHOTOOTHOIICHUAKOTEYECTBEHHOMYKYJIbTYPHOMY,UCTOPUUECKOMYH
HAy4YHOMY HAcCJEIWUI0, TOHWMAaHWS 3HAYCHUS XUMUYECKOW HAyKu B KU3HU
COBPEMEHHOI'0 OO0IIEeCTBa, CIMOCOOHOCTH BIIAJIETh JTOCTOBEPHON HWH(opMaruein o
NEPEIOBBIX JIOCTHXKEHUSIX W OTKPBITHUSX MHPOBOM M OTEUECTBEHHOM XUMMH,

3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSIX 00 yCTPONCTBE MUpa U 0OIIECTBRa;

2) TPa’KIaHCKOTOBOCIIMTAHUS:

NPEJCTABICHUS O COLMAJIbHBIX HOPMax M MpaBUJIaX MEXKIUYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE, KOMMYHHKATHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
I0JIE3HOM, yueOHOMCCIIEIOBATEIIbCKOM, TBOPUECKONUIPYTUXBUIAX A TCIIBHOCTH,
TOTOBHOCTH K Pa3HOOOPa3HOHW COBMECTHOM JACSATEILHOCTH TMPH BBIOJHEHUH
y4eOHBIX, IMO3HABATEJIPHBIX 3aJ1au, BBIMOJHCHUH XUMHYECKUX JKCIICPUMEHTOB,
CO3JIaHUNY4YEOHBIXITPOEKTOR,CTPEMIICHUSKB3aUMOITIOHUMAHHIOUB3aUMOTIOMOIITN
BITPOIIECCEITONYyIeOHONIEITEIbHOCTH,TOTOBHOCTHOIIEHUBATHCBOEIIOBE ICHUEH
MOCTYNKUCBOUXTOBAPHUILECHCIIO3UIIUUHPABCTBEHHBIXUIIPABOBBIXHOPMCYUYETOM
OCO3HAHMUS MOCJIEACTBUNA MOCTYIIKOB;

3) HEeHHOCTHHAYYHOTONMO3HAHMS:

MHPOBO33PECHUYECKHE TIPEICTABICHUS O BEIIECTBE MU XUMHYECKOW PpEaKIWH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUA HAYKH W COCTABJISIONIAE
OCHOBY [IJI1 TIOHMMAaHHUS CYIIHOCTH HAy4YHOM KapTUHBI MHUpA, MPEACTaBICHUsS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Ppa3BUTHS MPHUPOJbI, B3aUMOCBS3SX YEIOBEKA C
MNPUPOTHOMN CPEION, O POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABaTEJIbHBIE MOTHUBBI, HANpPABJICHHbIC HAa MOJYYEHHE HOBBIX 3HAHUU IO
XUMHUHM, HEOOXOAWMBIC IJIs OOBSCHEHUS HAOIIOJAaeMbIX MPOIIECCOB U SBJICHUHU,
MO3HABATEIbHOM, MH()OPMALIMOHHOM M YUTATENbCKON KYJIbTYpbl, B TOM YHUCIE
HaBBIKOB CAMOCTOSITENIbHOM pabOThl C Yy4YEOHBIMM TEKCTaMH, CIPaBOYHOMU
JIUTEPATYPOM, TOCTYITHBIMUTEXHUUECKUMHUCPEICTBAMUUH(POPMAITMOHHBIX



TEXHOJIOTHH;

UHTEpEC K OOYYEHUI0O M TO3HAHUIO, JI0003HATEIBHOCTh, T'OTOBHOCTH H
CIIOCOOHOCTh K €caMOOOpa3OBaHWIO, TPOCKTHOM H  HCCIEI0BATEIbLCKOU
JESATEIBHOCTH, K OCO3HAHHOMY BBIOOPY HAMPAaBICHHOCTH W YPOBHS OOYYCHHUS B
JIATbHEHIIIEM;

4) ¢GopMHPOBAHUAKYJIbTYPHI3I0POBDSI:

OCO3HAHHWE IICHHOCTH JKM3HHU, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 370pPOBBIM 00pa3 J>KU3HU, OCO3HAHHE IOCICICTBUHA H
HENIPHUSITHE BPEIHBIX MPUBBIUCK (YIOTPEOICHUS aJKOTOJIsI, HAPKOTUKOB, KYPCHHS ),
HEOOXOAMMOCTH  COOJIOJICHUs] TpaBWJ OE€30MacHOCTH Mpu  OOpalleHun C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOM KU3HU;

5) TpyA0OBOTOBOCIUTAHMA:

UHTEPEC K MPAKTHICCKOMY U3YUYCHHUIO MPOo(decCcrii U Tpyaa pa3IudHOTO poja,
YBOXCHUCKTPYIYUPE3yJIbTaTaMTPYI0BOMICATEIIBHOCTH, BTOMYKCIICHA0CHOBE
NPUMCHCHUATIPEIMETHBIX3HAHUHTTOXMMHH,0CO3HAHHBIH BBIOOPUH AN BU Ty ATbHOM
TPACKTOPUU TMPOJODKCHHSI 00pa3oBaHUS C Y4YETOM JIMYHOCTHBIX WHTEPECOB M
CIIOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX WHTEPECOB W MOTPEOHOCTEH, YCIEITHOM
po(heCCHOHATBLHOMICITEILHOCTH W Pa3BUTHS HEOOXOIUMBIX YMEHHM,TOTOBHOCTH
aJanTHPOBATHCS B MPOPECCUOHAIBHON CpeJIe;

6) IKOIOrHYEeCKOTOBOCTIUTAHUS

HKOJIOTHYECKHUIIETECO00Pa3HOCOTHOIIECHUEKITPUPOACKAKUCTOUHUKYKU3HA Ha
3emiie, OCHOBE €€ CyIIECTBOBAHMS, MOHUMAaHUE IIEHHOCTH 3JI0POBOTO H
Oe3omacHoro o0Opa3a JKM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢uznueckoMy M TICUXUYECKOMY 3/0pPOBbIO, OCO3HAHHME ILIEHHOCTU COOJIIOICHUS
npaBm 0€30MaCHOTO MOBEICHUS TIPU padOTe C BEIIECTBAMU, a TAK)KE B CUTYaIMSIX,
YIPOKAIOIIUX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TPUMEHSITh 3HAHMS, TIOJydaeMble MPU WU3YUYECHUU XUMUU, IS
pelIeHus 3a7a4, CBSI3aHHBIX C OKPYXKAIOLIEH MPUPOAHON CPEOM, IS IMOBBIIICHHS
YPOBHS  JKOJIOTHYECKOW  KyJNbTYphl, OCO3HAHMS TJOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIeM M IMyTel MX PEHICHHs TOCPEICTBOM METOJOB XUMHH,
HKOJIOTUYECKOTO MBIIUICHHS, YMEHHUSI PYKOBOJCTBOBATHCA UM B TO3HABATEILHOM,
KOMMYHHUKAaTUBHOU U COLIMAJIbHON IIPAKTHKE.

METANPEAMETHbIEPE3Y/IbTATDI

B cocraBe MeTanpeaMETHBIX pPE3YyJIbTATOB BBIICISIOT 3HAYMMbIE IS
(bopMHUPOBAaHUSIMUPOBO33PEHUSIOOIICHAYIYHBICTIOHATHS (3aKOH, TEOPHS, MPUHIIUII,
runore3a, (akT, CUCTEeMa, IMPOLECC, OKCHEPUMEHT U JpYyroe.), KOTOpbIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTaX M MO3BOJISIIOT Ha
OCHOBE 3HaHUW M3 3TUX MNPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O IEJIOCTHOU
Hay4YHOMKapTUHEMUPA,NYHUBEPCATIbHbICyueOHbIeIeCTBUS (I03HABATEIbHBIE,



KOMMYHUKATHBHBIE, PETrYyJISTUBHBIE), KOTOpbIE OOecneunBaroT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IIJIJAHUPOBAHUIO M OCYLIECTBICHHUIO Y4eOHOMU
TS TEIbHOCTH.

Ilo3naBaTe/ibHBIEYHUBEPCATbHbIEyYeOHbIEIeICTBUSA

ba3zoBble JJornyecKkue NecTBUA:

YMEHHUS HCMOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TIPU OCBOCHUU
3HAHUMW: PACKPbIBATh CMBICI XUMHUYECKHX TMOHATHM (BBIICIATh UX XapaKTEPHBIC
MPU3HAKY, YCTAHABJIMBATh B3aMMOCBSA3b C JPYTMMHU MOHSTHUSIMH), UCIIOIH30BaTh
MOHSATHUS JIJIs OOBSICHEHUS OTJEIbHBIX (PAKTOB U SIBJICHUM, BEIOUPATh OCHOBAHUS U
KpUTEPUU Uil KiIacCU(DUKAIMK XUMUYECKHX BEIIECTB U XUMHYECKUX PEaKIIUH,
yCTaHABIMBATh MPUYMHHO-CJICJCTBEHHBIE CBSI3M MEXAY OOBEKTaMH H3YyUCHHUS,
CTPOUTH JIOTUYECKUE pacCyXAcHusl (MHIYyKTUBHBIC, IEIYKTUBHBIC, TI0O aHAJIOTHUN),
JienaTh BHIBOBI U 3aKIIFOUCHHUS;

yMEHHE TPUMEHATh B TPOIECCe TO3HAHUS TOHATHS (TIPEAMETHBIE U
MeTarpeMETHbIC), CHMBOJUYECKHE (3HAKOBBIE) MOJICNIN, UCIIOIb3YEeMbIC B XUMHUH,
npeoOpa3oBbIBaTh IIUPOKO MPUMEHSIEMbIE B XUMHH MOJICJIbHBIC TIPEACTABICHUS -
XUMUYECKUI 3HaK (CHMBOJI DJJIEMEHTAa), XuUMUueckas ¢dopMmylia U YypaBHCHHE
XUMHUYECKOW PEaKIMu - MPU PEIICHUH yueOHO-TIO3HABATEIbHBIX 3a7a4, ¢ y4ETOM
ATUX MOJENbHBIX MPEICTABICHUN BBISABIATH U XapaKTEPU30BATH CYIIECTBEHHBIC
NPU3HAKA M3y4aeMbIX OOBEKTOB - XUMHUUYECKUX BEIIECTB U XUMHUYECKUX PEaKIni,
BBISIBJIAT,  OOIIME  3aKOHOMEPHOCTH, MPUYHMHHO-CIEJICTBEHHBIE CBS3M U
IPOTUBOPEUHS B U3yUAEMbIX MPOIECCAX U SIBICHUSIX.

Ba3zoBbleuccienoBate/ibCKue1eCTBUSA .

YMEHHE HCIOIb30BaTh IMOCTABICHHBIE BOMPOCHI B KayeCTBE HMHCTPYMEHTa
MO3HAHUS, A TAK)KE BKAYECTBEOCHOBBI JJisi (POPMUPOBAHUS THUIIOTE3BINO MPOBEPKE
NIPAaBIJIBHOCTHU BBICKA3bIBAEMBIX CYKICHUM;

NpUOOPETeHHE OMbITa MO TUIAHUPOBAHUIO, OpPraHU3alMi M TPOBEICHUIO
VYCHHUYECKHX OKCIEPUMEHTOB, YyMEHHWE HaOIofaTh 3a XOJO0M IIpoliecca,
CaMOCTOSATEIIFHO MPOTHO3UPOBATH €ro Pe3yibTaT, PopMyIupoBaTh 000OIICHUS H
BBIBOJIBITIOPE3YJILTATAMIIPOBEAEHHOTOOIIBITA, UCCIIEIOBAHUS,COCTABISATHOTYETO
MpoJieIaHHoN padore.

PaGoracundgopmaumneii:

yMEHHE BHIOWpATh, aHATW3UPOBATH W HMHTEPIPETHPOBATH HHPOPMAIIHIO
pPa3IUYHBIX BUJIOB U (OPM MPEIACTABICHUS, MOTYYAEMYIO W3 Pa3HBIX UCTOUYHUKOB
(HayyHO-TIOMYJISIpHAST ~ JIMTEpaTypa XHMHUYECKOrO0 COJEpKaHUsA, CIPABOYHBIC
nmocoOusi, pecypcbl HHTepHETa), KPUTHYECKHA OIEHWBATh NPOTUBOPEUUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;

yMEHUE MNPUMEHATH Pa3IU4YHbIe METOJbl W 3alpOChl MPHU MOUCKE U OTOOpE
MH()OPMALIMMUCOOTBETCTBYIOIINX IAHHBIX, HEOOXOJUMBI X 1JISI BHITTOJTHEHUS



yueOHBIX M TMO3HABATEIbHBIX 3a7au OMPEACeNEHHOrO TUIA, TPHUOOPETEHUE OMBITA B
o0nacTd  MCTHONB30BaHUS  HWH(OOPMAIMOHHO-KOMMYHHKATUBHBIX  TEXHOJOTHUH,
OBJIJICHUE KYJIbTYpOil aKTUBHOTO HCITOJIb30BAHUS PA3TUYHBIX TOUCKOBBIX CHCTEM,
CaMOCTOSATEILHO BBIOUpATh ONTUMAIbHYIO (HOpPMY MpEACTaBICHUS UHPOPMALIMU U
WLTIOCTPUPOBATh pEIIaeMble 33/Jayd  HECIOXKHBIMH CXEMaMH, JIHUarpaMMaMu,
ApyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

YMEHHE WCIONb30BaTh W aHAJM3UpOBaTh B IMpollecce y4eOHOH U
MCCIIEIOBATENILCKOM ACSITENbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIIIJICHHOCTH,
CEJIbCKOTOX03SICTBANTPAHCTIOPTAHACOCTOSTHUEOKPYKAIOIICUTTPUPOTHOMCPEIBI.

KomMyHnKkaTHBHbIEYyHHBepCAJIbHbIeyUeOHbIe1eiiCTBHS:

YMEHU32/1aBaThBOIPOCHI(BXOIeIUATOT au( MITH ) IUCKYCCHUH )TOCYIIIECTBY
oO0cykaaemMol TeMbl, (OPMYIHPOBATH CBOM TPEUIOKCHHUS OTHOCHTEIHHO
BBITIOJTHEHUS MTPEITIOKECHHON 3a1a9H;

YMEHUS  TPEICTaBIATh  IOJYYCHHBIE  pPE3yNbTaThl  I[MO3HABATEIHHOU
JeSITebHOCTUBYCTHBI XHITHCHbMEHHBIXTEKCTAX;IeTIaThIIPE3CHTAIIUIOPE3YIETATOB
BBITIOJIHCHUSI XUMHUYECKOTO JKCIIEPUMEHTA (J1ab0paTOPHOTO OIbITa, JAa00paTOPHOM
paboTHI IO UCCIIETIOBAaHUIO CBOWMCTB BEUIECTB, YIEOHOTO MPOCKTA);

yMEHUsI Y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHHKAMH B COBMECTHOM
N03HABATEILHOMMHCCIIEIOBATEIBCKONAEATEILHOCTUIIPUPEILIEHUMBO3HUKATOIIINX
npoOsieM Ha OCHOBe Y4é€Ta OONIMX HWHTEPECOB M COTVIACOBAHUA IO3UIIMMA
(o6cyxIeHrs,00MEHMHEHUSIMU, <MO3TOBBICIII TYPMBI», KOOPIMHAIMSICOBMECTHBIX
JIEHUCTBUH, ONpe/eieHre KPUTEPUEB MO OIIEHKE KauyecTBa BBHIMOJHEHHON padoThl U
apyrue).

PerynsiTuBHbIeyHHBepcalbHbleyUeOHbIe1eiiCTBHA:

YMEHHE CaMOCTOSITEIbHO OIpPEAeNATh NN JeATEIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISITh, KOHTPOJIUPOBATh M TPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO
NeATEeIIbHOCTh, BBIOMpATh Hanbosiee A(hPEeKTUBHBIC CIIOCOOBI PEIICHUs yUYeOHBIX U
MO3HABATENbHBIX 3a/1a4, CaMOCTOSITEIbHO COCTaBIATh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA  AJITOPUTM JCHUCTBUM NPU  BBIIOJIHEHUM 3aJaHUM C YYETOM
MOJTy4YEHUs] HOBBIX 3HAHUH 00 M3y4yaeMbIX OOBEKTaX - BEIIECTBAX M PEaAKIMX,
OLICHUBAaTh COOTBETCTBHE IOJYUYEHHOTO pe3ysibTaTa 3asBICHHOM IENu, YMEHHE
HCIIOJIb30BaTh U aHAJIU3UPOBATh KOHTEKCTHI, IPEjIaraéMble B YCIOBUH 3a/1aHUH.

NMPEAMETHbIEPE3Y/IbTATbI

B cocrtaBe nmnpenMeTHBIX pe3yJbTaTOB IO OCBOCHUIO 00s3aTEIBHOTO
CoNlepKaHMs, YCTAaHOBICGHHOTO JaHHOW deaepanbHoil paboueit mporpammoi,
BBIJICJISIIOT: OCBOCHHBIC OOYYaIOIIMMHCS HAy4HBIC 3HAHUSA, YMEHHUS M CIOCOOBI
TEeUCTBUM, crenudpuyeckde Uil TpeaMeTHONW oOnactu  «XUMHS», BHUJbBI
NESITEIbHOCTA MO  TOJYYEHHIO HOBOIO  3HAaHWS, €ro  HMHTEpIpETalNH,
MpeoOpa3oBaHUIO U MPUMEHECHHUIO B PA3IMYHBIX YUYEOHBIX U HOBBIX CUTYAITUsX.



K koH1y 0o0yuyenus B 8 kijiacce npeamMeTHbIe pe3yabTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacKphIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHSATHI: aTOM, MOJIEKYJa,
XUMHUYECKUM DJIEMEHT, IIPOCTOE BEIIECTBO, CIIOKHOE BELIECTBO, CMECH
(oHOpOHASE U HEOJHOPOJIHASI), BaJIEHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHasi Macca, KOJMYECTBO BELIECTBA, MOJb, MOJSpPHAas Macca,
MaccoBasi 10J1s1 XUMUYECKOT0 3JIEMEHTa B COSIMHEHUH, MOJISIPHBIN 00BEM,
OKCHUJ, KHCJIOTa, OCHOBAHHE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEICHb
OKHCJICHUSI, XUMUYECKasi peakius, KiaccupuKaIus peakiuil: peakiuu
COCIMHEHUS,PEeaKIIUUPA3II0KEHUS, PeaKIINN3aMEeIIICHHS, peaKIINMOOMEHa,
9K30- M DHIOTEPMHUYECKHE PEaKIMH, TEIIoBOW »(hdekT peakuuu, sSapo
aToma, JJICKTPOHHBIA CJIOM aToma, aTOMHasi OpOUTallb, paguyc aToMma,
XUMUYECKAsT CBA3b, MOJSPHAs] U HEMOJISIpHAS KOBAJEHTHAs! CBSI3b, MOHHAs
CBSI3b, HWOH, KaTHMOH, aHHMOH, pPAacTBOpP, MaccoBas JIOJs BEIIECTBA
(poI1ieHTHAsI KOHIICHTPAIIMs) B PACTBOPE;

WUTIOCTPUPOBATh B3aMMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHITHA U
MPUMEHSITh 3TU OHSATHS MIPU ONKUCAHUU BEILIECTB U UX MPEBPAICHUI;
UCITIOJIH30BaThXUMHUYECKYOCUMBOJIUKY IJIICOCTABICHUA(DOPMYIIBEIIECTB U
YPaBHEHUN XUMUUYECKUX PEAKIIUM;

OTIpEIENISITh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTeNeHb  OKHUCIIEHHS  JJIEMEHTOB B  OWMHApHBIX  COCJUHEHUSX,
NPUHAJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIAcCy COEIMHEHUH IO
dbopmynam, BHA XMMHUYECKOW CBs3W (KOBaJeHTHas W HWOHHAas) B
HEOPraHMYECKUX COCTMHEHUSX;

packpbiBaTh cMbIica Ilepmogmueckoro 3akona JI. M. Mengeneesa:
JEMOHCTPUPOBATh IMOHMMAHUE MEPUOAUYECKONM 3aBUCHUMOCTH CBOMCTB
XUMHYECKHX DBJIEMEHTOB OT uX moJjiokeHus B llepuonnueckoin cucreme,
3aKOHOB COXPAaHEHMS MAcCChl BEIIECTB, ITOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpO;

ONMKCHIBATh W XapakTepu3oBaTh TaOamuHyto Gopmy Ilepuogmyeckoit
CUCTEMbl XMMHUYECKMX DJJIEMEHTOB: pa3inyaTh MOHATHUS  «TJIaBHas
noarpymnmna (A-rpymnma)» u «mmobouynas noarpynna (b-rpymma)», mansie u
OompIIMie TEPUONBI, COOTHOCHUTH OOO3HAUYEHHUS, KOTOPHIE HMEIOTCS B
tabmune «llepuonnueckass cucrema XuMHYeCKUX diemeHToB I .
MengeneeBa» C YHCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMUYECKUXAIIEMEHTOB(COCTaBU3aPSIASAPA,00EEUUCI0ICKTPOHOBU
pacrpeielIeHue UX MO JIEKTPOHHBIM CIIOSIM);
KJIacCU(ULIUPOBATHXUMUYECKUEDIIEMEHThI, HEOPTraHUYECKUEBEILIECTBRA,



XUMHYECKUE peakuuu (10 YHCIy M COCTaBy YYAacTBYIOUIMX B peakUuu
BELIECTB, MO TEIIIOBOMY 3 (DexTy);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XWMHUYECKHUE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOATBEPK/as OMUCAHUE MPUMEPAMH MOJIEKYISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOrHO3UPOBATH CBOMCTBA BEILECTB B 3aBUCHUMOCTU OT UX KaYECTBEHHOI'O
COCTaBa, BO3MOXHOCTH NPOTEKaHUS XUMHUYECKUX TMpEeBpalleHUuil B
Pa3IUYHBIX YCIOBUSX;

BBIUUCISITh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB,
MAacCOBYIO JIOJII0O XMMHYECKOrO JJIEMEHTa MO (opMylie COEIUHEHHS,
MacCOBYIO/I0JTIOBEILIECTBABPACTBOPE, TPOBOIUTHPACUETHIIOYPABHEHU IO
XUMHUYECKOUN peaKilnu;

IPUMEHSITH OCHOBHBIE OINEPAlMU MBICIUTEIBHON IEATETbHOCTH - aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IIeHHe, CHUCTEMAaTU3alMI0, KiIacCU(PUKALHUIO,
BBISIBJICHUE MPUYUHHO-CIICJICTBEHHBIX CBSI3€d - MJIi U3YYCHHS] CBOWCTB
BEIIECTBUXUMUYECKUXPEAKIUH,ECTECTBEHHO-HAYYHBIEMETOIBITTO3HAHUS

- HaOJI0JIeHue, U3MEpEeHne, MOJCIIMPOBAHUE, SKCIEPUMEHT (pealbHbIA U
MBICJIEHHBIN );

CJIeI0BaThIIPaBUIAMIIONb30BaHUS XUMUYECKONTIOCY10M1IIa00paTOPHBIM
o0opyaoBaHMEM, a TaKXe IMpaBuUjaM oOOpalleHuss C BelIECTBAMU B
COOTBETCTBUM C HMHCTPYKUHUSAMH II0 BBINOJHEHHUIO JIaOOpaTOPHBIX
XUMHUYECKUXOTBITOBIONOIYYEHUIOMCOONPAHUIOTa3000Pa3HBIXBEIIECTB
(BolopoZla M KHCIOPOJa), MPUTOTOBICHUIO PACTBOPOB C OMNPEAEIEHHOU
MacCOBOW [10JI€il PacTBOPEHHOTO BEIIECTBA, IJIAHUPOBATh U IMPOBOAUTH
XUMHUYECKHE HKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB MLIEIOYEH H
KHACIIOTCTIOMOIIBIOUHIUKATOPOB(JIaKMYC, peHoNDTaTenH, METUIOPaAHKH

JpyTHeE).

K koniy obyuenust B 9 ki1acce npeamMeTHbIe pe3yabTaThl HA 0a30BOM ypOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

PacKphIBaTh CMBICI OCHOBHBIX XWUMHMYECKUX IIOHSITHUH: XUMHUYECKUU
3JIEMEHT, aTOM, MOJICKYyJId, WOH, KAaTHOH, aHHOH, MPOCTOE BELIECTBO,
CJI0KHOE BEIIECTBO, BAJICHTHOCTb, 3JEKTPOOTPULIATENBHOCTh, CTENEHb
OKHUCJICHHSI, XUMUYECKasi PEaKIHsi, XUMUYECKasi CBsI3b, TETUIOBON 3(deKT
PEaKINU,MOJIb,MOJIIPHBIHO0BEM, PACTBOP,EKTPOJIUTHI, HEIJIEKTPOJIUTHI,
ANEKTPONUTHYECKAsT  JWCCOLMANMSA,  PEaKIMd  HOHHOTO  OOMEHa,
KaTaJIu3aToOp, XUMHUYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTUMBbIE
PEaKLINH,0KUCIIUTENbHO-BOCCTAHOBUTEIbHBIEPEAKIINU,OKHUCITUTEN b,



BOCCTAHOBUTEJIb,  OKUCJIEHME U  BOCCTAaHOBJICHUE,  aAJUIOTPOIINS,
aM(OTEPHOCTH, XUMHYECKast CBSI3b (KOBaJICHTHas, VOHHa,
MeTaNInYeCcKast ), KpUCTaUIMYeCKas peli€TKa, KOppO3nusIMETaIOB, CILIABHI,
CKOPOCTh XUMMYECKOW PEaKLUH, MPENeSIbHO IOIyCTUMasi KOHLICHTpaLMs
ITJIK BemiecTBa;

WUIIOCTPUPOBATh  B3aUMOCBS3b OCHOBHBIX XMMUYECKHUX IOHATUHA U
IIPUMEHSATH 3TU NIOHATUA IIPU ONMCAHUU BEILECTB U UX IIPEBPALLCHUN;
UCIOJIb30BaThbXUMHUYECKYIOCUMBOJIMKY AJISICOCTAaBICHUA()OPMYIIBEIIECTB U
YPaBHEHUN XMUMUYECKUX PEAKLUN;

ONPEAEISATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX 3JIEMEHTOB B
COCMHEHUSAX PA3IMYHOTO COCTaBa, MPUHAIJIEHKHOCTh BEIIECTB K
OTIPeNICIEHHOMY KJIAaCCy COCIMHEHHH 1o (opMysiaMm, BUJ XUMHUYECKOU
CBs3U (KOBaJ€HTHAsl, WOHHAs, METAIIMYECKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3apsA)l UOHA M0 XMUMHUYECKOW (popMmyre, XxapakTep cpeibl B
BOJIHBIX PAcCTBOpax HEOPraHWYECKUX COCAUHEHUH, THUI KPUCTAJIMYECKOU
pELIETKM KOHKPETHOTO BENIECTBA;

packpbiBaTh cMbIica Ilepmogmueckoro 3akoHa JI. WM. MenaeneeBa wu
JEMOHCTPUPOBATh €r0 TOHUMAaHUE: OIUCHIBATH M XapaKTepHU30BaTh
Tabnuunyo ¢Gopmy Illepronnueckoil CUCTEMBI XUMHUYECKHX JJIEMEHTOB:
pasnmuuath TOHATHS «rJIaBHas mnoxarpynmna (A-Tpymma)» U «moOodHast
noarpynna (b-rpynma)», Mamble W OoJIbIIME TIEPUOABI, COOTHOCHUTH
0003HaYCHUS,KOTOPBICUMEIOTCSABIIEPUOINY €CKONTAOIHIIC, CAMCIIOBBIMHU
XapaKTEPUCTUKAMHM CTPOEHUSI aTOMOB XMMHUUYECKHX 3JIEMEHTOB (COCTaB U
3apsii sAApa, oOOIee YHCI0 DJIGKTPOHOB M pacmlpeiesieHue UuX 110
AJICKTPOHHBIM CJIOSIM), OOBSCHITH OOIIHME 3aKOHOMEPHOCTH B HM3MEHCHHH
CBOMCTB 3JIEMEHTOB M HMX COCJAMHCHHMHI B Ipejesiax MallbIX MEPUOAOB M
IJIaBHBIX MOATPYI C YYETOM CTPOSHUS UX aTOMOB;

KJIAaCCH(UITUPOBATh XUMHUYCCKHE IJIEMEHTHI, HEOPraHMYECKHE BEIECTBA,
XUMHUYECKHE peakiuu (M0 YUCIY M COCTaBY YYacCTBYIOIIMX B pEaKIUu
BEIIIECTB, IO TEIUIOBOMY 3(P(heKTy, MO0 M3MEHEHUIO CTCIICHEH OKHCIICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMHCHIBATH) OOIIME W CHEIUPUISCKHE XUMHUUYECKHE
CBOMCTBAa TIPOCTBIX U CJOXXHBIX BEIIECTB, IIOATBEPKJIasi OIMHCAHUE
MpUMEpaMy MOJICKYJISIPHBIX M HOHHBIX YpaBHEHHH COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIU;

COCTaBJISITh  YPaBHEHUS  DJICKTPOJUTHUYECKONW JUCCOLMAIIMA  KHUCIIOT,

LIEJIOYEHN U COJIEH, TOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKIIUIA HOHHOTO



oOMeHa, YypaBHEHHS peakuii, MOATBEPKIAIONINX CYIIECTBOBAaHUE
TeHETUYECKON CBSA3U MEXKY BEUIECTBAMH PA3IUYHBIX KJIACCOB;
pPacKpbIBaTh  CYIIHOCTh  OKHCIHTEIBbHO-BOCCTAHOBHUTEIBHBIX  PEAKIUi
MIOCPEICTBOM COCTaBJICHHS JIEKTPOHHOTO OaaHca dTHX PeaKInii;
IPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBHUCHMOCTH OT WX CTPOCHUS,
BO3MOXXHOCTH TPOTCKaHUS XHUMHYECKUX TMPEBpAICHUN B pPa3IMYHBIX
YCITIOBHSIX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJNIIO XHMHYECKOTO »dJeMeHTa Mo (opMylie COSAMHCHHUS,
MaCCOBYIOJIOTIOBEIIIECTBABPACTBOPE, IPOBOTUTHPACUETHITIOYPABHEHHUTO
XUMHAYECKOUN peaKinu;

COOJIO/IaTh MpaBUIIa MOJIB30BAHUS XUMUYECKOW TOCYI0N 1 T1ab0paTOpHBIM
o0opymoBaHMEM, a TaKXke TpaBHja OOpamleHUus] C BEHIECTBAMH B
COOTBETCTBHHM C HWHCTPYKIUSMH TI0 BBITIOJHEHHUIO JaOOPAaTOPHBIX
XUMHUYECKUXOTBITOBIIOTIONYYSCHUIONCOONPAHUIOTa3000pa3HBIXBEIICCTB
(aMMMaKa M yriaeKucsoro rasa);

IPOBOAUTH PEAKIIMH,IOATBEPXKIAIONINE KauyeCTBEHHBINCOCTABPA3IUIHBIX
BEIIECTB: PACMO3HABATH OMBITHBIM MyTEM XJIOpHUI-, OpOMHI-, HOIUA-,
kapOoHat-, Qocdar-, cwiMkKat-, Cyiabdar-, THUIPOKCHUI-UOHBI, KATHOHBI
aMMOHHUSI M HOHBI U3YYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

IPUMEHSITH OCHOBHBIE OTIEPAIlUU MBICIUTEIBHON EATEIbHOCTH - aHAU3 U
CUHTE3,CpaBHEHNUE,000011I€HNEe,CUCTEMATHU3aITNIO, BEISIBIICHUETTPUYMHHO-
CJIEICTBEHHBIX CBSI3€M - 11 M3YYECHHsI CBOMCTB BEIIECTB U XHUMHYECKUX
peakiuii, eCTeCTBEHHO-Hay4YHble METOJbl TO3HAHUA - HaOIIOACHUE,
U3MEepeHne, MOICIIMPOBAHNE, SKCIIEPUMEHT (PEabHBIA U MBICIICHHBIH ).



TEMATUYECKOEN/TAHUPOBAHUE 8 K/ZIACC

KoaunuecTBO 9acoB

Ne HaumeHoBaHuepas3ae/i0BU B KonrpoJubHbie IIpakTuyeckue yekTpoHHbIe(HU(POBHIE)
cero
n/m TeM MPOrpaMmbl padoThl padoThI o0pa3oBaTe/ibHbIEPeCypPChI
Pazgeal.llepBoHavyaibHbIeXUMHYECKHETIOHSATHSA
XuMHuI—BaXHas100J1aCcThb
11 €CTECTBO3HAHUS U 5 5 bubnuotexal [OK
’ HpaKTI/ILICCKOI\/JII[eﬂTCHBHOCTI/I Uitp8://1."800.11/71'41837 ¢
qeJIoBeKa
19 BemecTBanxumnueckue 15 1 Bu6nuorexal [OK
peakunu Uiip8://1.e"800.11/7T'41837¢
Hroro mopazaeny 20
Pa3znen2.BaxHeimuenpeacTaBUTeJ I MHEOPraHMYEeCKUXBEIECTB
21 Bosayx.Kucnopona.Ilorsitue 06 5 Bu6morexal [OK
OKCHJIax Uiip8://1.€"800.11/71'41837¢
29 Bopopoa.Ilonarueokucnorax 8 1 Bu6nuorekal [OK
M COJISIX Wiip8://1."800.11/71'41837¢
23 Bopna.PactBopsr.IlonsTreo6 5 1 1 Bu6uorexal [OK
OCHOBaAHMIX Uiip8://1."800.11/71'41837¢
24 OCHOBHBIEKJIACCEI 1 1 1 Bubnuorekal [OK
HEOPraHWYECKUXCOCTUHEHUI Wiip8://1.e"800.m/71'41837¢
Hroro nopasneny 30

Pazpnen3.llepuoanueckuiizakonullepuoanyeckascucremaxumudecknxdiemMenTol.M.MengesneeBa.CtpoeHnearoMoB. XumMu4ecKasi

c¢BA3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbBIE peakuuun



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

[IepuoanueckuinzakoHu
31 [lepuoanueckascucrema v bubnunorexal |[OK
' XUMHUYECKuXxd1eMenToB/]. 1. Wiip8:/1.¢"800.1/7T'41837¢
MenneneeBa.Ctpoenuearoma
3.9 XUMHYECKASICBSA3b. 8 Bu6morexal [OK
' OKHCITHTENBHO Uiip8://1.e"800.1/7T'41837¢
BOCCTaHOBUTEJbHBIEPEAKIINN
HWroro nopasueny 15 bu6mmorexal[OK
Wiip8://1.e"800.1/7T'41837¢
PesepBHOEBpEMsT 3 bu6mmorexal[OK
Uiip8://1.e"800.11/7T'41837¢
OBILIEEKOJIMYECTBOYACOBIIO 68

I[TPOTPAMME



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

9K/NACC

Kosn4yecTBo yacoB JJIeKTPOHHbIE
(uudgposbie)
HaumeHoBaHuepa3aeJ 0BUTEM
Neni/m Kontposabnbie | Ipakruueckue | 00pa3oBaTesbHbIE
nmporpaMmmasl Bceero
padoThI padoThI pecypcel
Paszpenl.BemecTBoMXuMHYECKHE PeaKIMU
11 [ToBTOpeHue u yriuyoneHue 3HaHUH 5 1 BubmuoTeka [IOK
OCHOBHBIXpa3/eloBKypca8kiacca Kitp8://1.e"800.1/ 71412636
19 OCHOBI—{BIGSaKOHOMepHOCTI/IXI/IMI/IquKI/IX 4 Bu6miorexal [OK
peaxkunit Wiip8://1."800.11/7T'412636
13 DIEKTPOTUTHICCKASTUCCOITHAIIIS. 8 1 1 Bu6miorexal [OK
XMMHUYECKUEPEAKLIMUBPACTBOPAX Wiip8://1."800.11/71'41a636
Hroro nmopazaeny 17
Pa3nen2.Hemera/uibINMX COEIMHEHUS
21 OO01asxapakTepuCTUKAXUMUYECKUX 4 1 Bu6morexal [OK
aneMeHToB VIIA-rpynmel. ["asiorenst HUiip8.//1.e"800.11/7T'412636
OO01asxapakTepuCTUKAXUMHUYECKUX
2.2 sneMeHToB VIA-rpynmsl. Cepa u eé 6 EnbmorexallOK
' PYHIRL 2-€p Wifp8:/1.¢"800.11/ 71412636
COCJIMHEHUS
OO01asxapakTepuCTUKAXUMUYECKIX
2.3 aneMeHTOBV A-Tpymibl. A30T,pochopunx 7 1 EubmorexallOK
: PYHIIBL A3OT, p Wiip8://1.e"800.11/71'41a636
COCJIMHEHUS
OO0masxapakTepruCTUKAXUMHUYECKIX
2.4 sreMeHTOBl Y A-rpymmnbl. YTiiepoau KpeMHUI 8 1 2 bubmiorexallOK
' PYTUTRL. STIICPOH Xp Wiip8://7.¢"800.10/ 7412636
Y UX COEIMHEHUS
Hroro nopasneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3gen 3.MeTasiibl HUX COCAMHEHU A

3.1 OO01recBOCTBAMETAIIIOB 4 BfImHOTeKaHOK
Kitp8://1.€800.111/71'41a636
3.2 BaxxaelmmeMeTaruibli UX COSIMHEHUS 16 bubnmnorexkal[OK
Wiip8.//1.e"800.11/71'41a636
Wroro nmopazueny 20
Pasznend. Xumusinokpy:kawinascpena
4.1 BelecrBanmareprabiBKU3HHA YETOBEKA 3 bubmmorexkal[OK
Uitp8://1."800.11/71'41a636
Wroro nopazueny 3
PesepBHOEBpEMSI 3 Bubmmorexal [OK
Wiip8://1."800.11/71'412636
OBHIEEKOJIMYECTBOYACOBIIO ITPOTPAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

NOYPOYHOENNAHUPOBAHMUE 8

K/IACC
KosmnuecTBo yacoB DJIeKTPOHHBbIE
uu(ppoBbIe
'N;') Temaypoxka Hata o0pa3oBare/ibHbIE
n Koutpoabnbie | Mpaktuueckue | MBYTCHIL | 000 )
Bceero
padoThI padoTbl
[Ipenmer xumuu. Poss xumuu B 1 Bu6morexal [OK
JKU3HUYENOBEKa. T eanBeniecTra blday/r.e aoo.ruKINk-
[TonsaTHEOMETOJAXTTIO3HAHUSIB XUMHUH 1 Bu6miorexal [OK
1xb8://1.e"800.ru/?"?" (11127
[TpaktuueckaspadoralNel «I[IpaBuna
paboTHI B TaOOPATOPUH U TIPUEMBI 1 bubnnorexal [OK
06paH_[eHI/I5[C Ha60paT0pHBIM HﬁDSZ//T.eAgoo.M/F??M23AC
000pyIOBaHUEM»
YucteieBeniectBancMmecu. CriocoOsl 1 Bu6uorexal [OK
pasaeneHus cMecen Wiip8://1."800.ru/??0"26ca
IIpakTnyeckaspadboTaNe2 Bu6muorexal [OK
«Paznenenunecmeceii(Hamnpumepe 1 Uiip8://1.e"800.r1/??0"28¢
OYHCTKU MOBAPEHHOU COJIH)»
ATOMBIN MOJIEKYJTBI 1 bu6miorexallOK
Uiip&://1.e"800.ru/??70"2a6¢
XUMHUYECKUEIIEMEHTBI. 3HAKU 1 BH6HH0T€K3HOK7
iip8://T.e" 2799
(CMMBOJIBI)XMMHUYECKUX 3JIEMEHTOB Wiip8://1.¢"800.m/? ??M2be
bu6mmorexal [OK
HpOCTLIGI/ICHO)KHLICBeHleCTBa 1 bI/Ip8://T.eA8oo.m/????0/\2a6
bu6nmmorexal [OK
ATOMHO-MOJIEKYJISIPHOCYUYECHHE 1

Wiip8://1.e"800.ru/??0"2N5



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOHIIOCTOSIHCTBACOCTABABEIIICCTB.

bubmuorexal [OK

1 .
0 Xumnueckasidpopmyna.Banentnocts bldaY/r.c a00.m/[Hillcae
ATOMOB XMMHYECKUX JICMCHTOB
11 OTtHocuTenbHAst aTOMHasl Macca. bubnnorexal [OK
OTHOCHUTENBHAIMOJICKYIIpHAsIMAacca Uiip8://1.e"800.u/it 111323¢
12 MaccoBasg10aIXuMHUYECKOTO Bu6nuorexal [OK
3JIEMEHTA B COCTMHECHUU Uitp3V/1.e"300.11/#111330¢
13 KommuecrBoBemecTBa.MoJib. Bu6mmotexal [OK
MounsipHas macca Uiip8://1.e"800.11/i1'0"5230
14 OU3NICCKUESUXUMIYCCKUCTBIICHHUS. BH6HHOTGAKa HOK
Xyirgeckas peaxiis bUp8://1.¢*800.ru/1TO"371
15 [Tpu3HaKUUYCITOBUSTIPOTEKAHUS Bu6miorexal [OK
XUMHUUYECKUX PEaKIni Wiip8://1.e"800.u1/i10"3al 6
16 3aKOHCOXPaHEHUSIMACCHIBEIIECTB. Bu6morexal [OK
XUMHUYECKUE YPaBHECHHUSI Uiip8://r.e"800.u1/ir 0" 3b88
BrruncnenuskonnuecTBa,Macchl
17 BEIllECTBA 110 YPAaBHCHUSIM bubmnorerallOK
B YpaBHen Uiip8:/r.¢800.11/i1 0"5708
XUMHUYECKUX peaKlnui
KnaccudukanusxumMuaecKuxpeakiui
18 (coenuHEHMS, PA3JIOKEHUS bubmmorexallOK
s > P : bitp8:/1.e1800.rm/i013134
3aMeIIeHus1,00MeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIIoNeaucT.O000eHnen bubmorexallOK
1 A ’ Hlv Wiip8://1.e"800.ru/110"40c4
cUCTeMaTH3aIlus 3HAaHUH
20 KontponsHaspabotaNelmoteme BuGnnorexal [OK

«BellecTBanXuMu4eCcKue peakunun»

Wiip8://1.e”800.ru/110"4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

Bo3ayx—cmMmecbrazos. Cocras

21 Bo3ayxa.Kucnopog—onemeHTu bubmorexallOK
Ayxa. poa Uiip8://1.e"800. /i 111448¢
npocroe BeuecTBo. O30H
DOU3NYECKUEUXUMHUYECKUECBONCTRA
22 KHCJIOpoJia (peaKuy OKUCICHUS bubmmorerallOK
poJia {peakdl ’ Wifp8://r.¢"800.ru/ii0"4614
ropenue).[lonsiTneod okcumax
Crioco0OblI MOTy4eHHsT KUCTIOPOia B
23 1abopato I/II/IIZ;II OMBIIHJ'ICHP?OCI;I/I buonmorexa LOK
PaTOpUHHIIP ' bJIp8://1.e4800.111/!T04497a
[Ipumenennexkncnopoa
TemnoBoirpdexTxumuyeckoit
24 peaKuuu, MOHSITHE O bu6mmorexal [OK
TEPMOXUMHUYECKOMYPAaBHEHNH,3K30- Wiip8://1.e"800.1u/it0"4790
MIHJO0TEPMHUYCCKUXPEAKIIHIX
Tonnueo (HedTh, yrojb U METaH). Bu6inorexkal [OK
25 3arps3HEeHUEBO3yXa,CIIOCOOBIETO 1718://1.e4800.ru/51°0<14c4
MPeAOTBPAIICHUS &
[IpakTnueckaspadoraNe3moreme
26 «[TomyuennencoOnpaHueKUCIOpoIa bubmoreral [OK
yi P poas, biip8://1.¢800.r1/2~20"4ac2
H3y4YEHHUE €ro CBOMCTBY
7 Bonopoag—-anemenTu npocroe bubmorexal lOK
BellecTBo. HaxosxieHnes npupoie 0 bitp8://1.¢"800. /2~ 20"
28 DU3NYECKUENXUMUYECKUECBONCTBA bubanorexal lOK
voQ. A _OONANA
Bosopoa. [IpHMeHeH e BOopoa 0 biip8://1.e"800.ru/?~?0"4
bu6mmorexal [OK
29 [ToHATHEOKUCIOTAXUCOTIAX biip8://1.¢"800.r1/2~20"50"
30 CrHocoO6bITONYdeHHSABOI0POIAB bubmorexallOK

nabopatopuu

biip8&://1.e"800.ru/?~20"4"M



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

[IpaktuyeckaspadotaNednoreme

bubanoreka HOK

31 «[lomyuennencoOupanueBo10poa, bUp8://1.e*800.ru/1T0"41"4
U3y4YEHHE €0 CBOMCTBY 2

30 MonsipHbIi00BEMTa30B.3aK0H Bu6morexal [OK
ABorajipo Uiip8://1.e"800.u1/i1 0"542¢
Brruncnenuso6bpéma,kosimyecTBa Bu6muorexkal [OK

33 BEIIIECTBAra3arnoeron3BeCTHOMY bI}8://1.e4800.111/5°0<455
KOJIMYECTBYBEIIECTBANIIN 00BEMY
Brruncnenuso0bEMOBra3oBmo

34 ABHEHUIO PEAKIIMHN Ha OCHOBE bubmroreral lOK
yp > P 0 bldh3V/1.e"300.rKIIYOU
3aKOHA00BbEMHBIXOTHOIIICHUHTA30B

35 OU3NIECKUENXUMHUIECKUECBONCTBA Bu6muorexal [OK
BOJIbI bld3Y/r.e’300.r/THIINYa

36 CocraBocnoBanuii.Ilonarueo0 Bu6nnorexal [OK
WHMKATOpax Wiip8://1.¢"800.m1/i1'0"59e2
BopakakpacTBopHTelb.

37 Hacp1iieHHpIeMHEHACHIIIIEHHBIE bubnuorexal [OK
pactBOpbl. MaccoBasiI0JIsBEIIECTBAB Uiip8://1.e"800.ru/€:0"5b40
pacTBope
[IpakTnueckaspaboraNeSmoteme

38 «IIpuroToBneHnepacTBOPOBC bubnnorexal [OK
omnpeeIéHHOMMAaCCOBOMI0ICH biip8://1.en800.ru/i0aSeba
PacTBOPEHHOTO BEIIECTBAY

39 KonTtponsHaspabotaNe2noreme BuGnnorexal [OK
«Kucnopon.Bonopoa. Boga» Uiip8://1.e"800.1u1/i1 06342

40 Oxcupl:cocTaB, KIaccupuKaIus, BuGnnorexal [OK

HOMCHKJIaTypa

Wiip8://1.e800.11/it 0" 664e



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e

[TosrydeHMEN XMMUYECKUECBOMCTBA

bubmuorexal [OK

41 :
KHCIIOTHBIX,0CHOBHBIXHaM(OTEPHBIX Viin8://r.¢ 800, /it TTT664¢
OKCHJIOB
42 OcHoBaHWMsI:COCTaB,KIIaCCH(PHUKAITHS, Bu6nuorexal [OK
HOMEHKJIATypa Uitp3V/1.e"300.1/#11I6Y ca
43 [Tony4yeHnEenXMMHUYECKUECBOMCTRA Bubmiorexal [OK
OCHOBAaHUU Uitp3V/1.e"300.1/#11I6Y ca
m Kucnoter:coctas,knaccuduxanusi, Bubmiorexal [OK
HOMCHKIIATypa bAp8://1.e"800.ru/1T0JIce2
45 [TonyyeHnEenXMMHUYECKUECBOMCTRA Bu6miorexal [OK
KHCIIOT bp8://1.e"800.ru/1T0JIce2
Comnu(cpenHue): HOMEHKIATYpPA,
46 CIOCOOBITIONYYEHHS, XUMUYECKHE bubmoreral lOK
¢ YHCHHA, Wiip8://1.¢"800.1/00a9474
CBOIiCTBa
[IpakTuueckaspadoraNe6.Permenne
47 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubnnorexal [OK
«OCHOBHBIEKJIACCHIHEOPTaHUYECKUX Hiip8://1.¢"800.1/00a"9b7¢
COCTMHEHUI
48 I'eHeTHYCCKASCBA3ZBMEIK accamu bubmmorerallOK
ALY Wiip8://1.¢800.11/00a"9a50
HEOPraHMYECKUX COCTMHEHHIA
49 O6o0061mennencucTeMaTH3aIys 3HaHUN Bu6mioTexal [OK
Uiip&://1.e800.111/00a”9cbh2
KonTponeHas padota Ne3 o treme
" bubmunorexal [OK
50 OCHOBHBIEKJIACCHIHEOPraHUYECKUX

coequHeHun"

Wiip8://1.¢"800.111/00a"9%¢la



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a

[TepBBICTONBITKUKIIACCUDHKAITH

51 XUMHUYECKUXdJIeMeHTOB. I loHsTreo Bubmorexal|OK
: Uitp8://1."800.r1/00a"9I T"a
rpynmnax CXOJHBIX JIEMEHTOB
59 [lepuoanueckuii 3aKOH y bubnunorexal [OK
[TeproanueckasCUCTEMaXUMHYECKHAX Uiip8://1.e"800.m1/00a"a52¢c
anemenToB J[. 1. Meneneera
53 [Tepwo b1, IPYIIITBL, IO ITPYIITBI Bubmmorexa HOK
’ ’ 1 1b87/1.€"800.ru/00a"a52c
54 CrpoenneatoMoB.COCTaBATOMHBIX bubnuoreka LHOK
snep. M30Tomnsl 1 1b8://1.~800.ru/00a”a34
CTpoeHHne dIeKTPo o0oJtoue
55 TPOCHHE SIICKTP III{HHX 1o If bubnmmoreka [HOK
aTomoBasieMeHToBl lepro muueckoit K8 /1.6 800.1/00a a6 he
cuctemsl /1. 1. MenaeneeBa
XapakTepucTuka XUMHUYECKOTO
56 JJIeMEHTa TO €ro IOJIOKCHUIO B bubnnorexal [OK
[Tepuoanueckoricucreme/l. . biip8://1.e"800.11/00a"a824
MeunneneeBa
3nauenue [leproanyeckoro 3akoHa
JUISIpa3BUTHSIHAYKUHTIPAKTHKA. /. Bu6mnorexal [OK
57 P (33 T A A
W.MenneneeB— yu€Hblii, 1e1aroru biip8://1."800.11/00a"a96¢
rpayKIaHUH
58 DIIEKTPOOTPHUIIATEILHOCTHATOMOB Bu6mioTexal [OK
XUMHUYECKUX SIIEMEHTOB biip8://1.e*800.111/00a”aab8
59 HNoHHagXUMHYECKasACBA3b Bu6muorexallOK
biip&://1.e"800.111/00a"ac34
60 KoBanenTHasnmonspHasxuMuaeckas BuGnnorexal [OK

CBA3b

biip8://1.e"800.111/00a”aab¥



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8

61 KoBanenrnasiuenomnsipaas 1 Bu6norexkal [OK
XUMHYECKas CBA3b Uiip8://1."800.111/00a"aab9
62 CTerneHbOKUCIICHUS 1 Bubmorexal [OK
Uitp8://1."800.111/00a"ae2 8
63 OKHUCIINTEILHO-BOCCTAHOBUTEILHBIE 1 Bu6morexal [OK
peakunu Uiip8://1."800.11/002"b076
64 OKHUCITUTEIINN BOCCTAHOBUTEIH 1 bubmorexallOK
Uitp8://1."800.11/00a" b0 76
KonTtponsnaspadoraNednoteme Eu K
65 «CtpoeHnearoma. XUMUYECKas CBSI3b) 1 1 aorerallO
Uitp8://1."800.111/00a"b486
66 PeaepBHHfIypOK.O6o6HieHI/IeI/I 1 Bu6morexal [OK
CHUCTEeMAaTHU3alMs 3HaHUM Wiip8.//1.€"800.11/00a"b33¢
67 PesepBHHI?IypOK.O6o6HieHHeH 1 Bu6morexal [OK
CHUCTEMAaTH3aIMs 3HAaHUMN Wiip8://1.€"800.111/00a"9ch2
68 PesepBHHI?IypOK.O6o61PeHHeH 1 Bu6uorexal [OK
CHUCTEeMaTHU3alMsI3HaHU! Uitp&://1.¢"800.ru/90"61c6
OBIIEEKOJIMYECTBOYACOBIIO 68

I[TIPOTPAMME



https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9K/NACC

KosnnuecTBo yacos JJIeKTPOHHbIE
uu(ppoBbIe
Ne Jara
Temaypoxka Konrpoasubie | IIpakTnueckue o0pa3soBaTe/bHbIe
n/n Bcero H3Yy4YeHH S
padoTbI padoThI pecypceel
[TepnoanuecKnin3aKkoH.
[lepuoauueckas cucrema 1 bubnuoteka [HOK
XumMudecknxiemeHTos/l. 1. Hiip8://1.¢"800.11/00a"b59%¢
MenneneeBa
3aKOHOMEPHOCTUBU3MEHEHUH
N P 1 bubnmorexa [HOK
CBOMCTBXUMUYECKUXDIIEMEHTOB .
; kiip8:/1.¢*800.1/00a"b6 b6
MIEPBBIX TPEX MEPUOJOB
KnaccudukanusnHomeHKIaTypa 1 Bu6nuorexal [OK
HEOPraHNIECKUX BEIIECTB Uiip8://1."800.m1/00a"b7e2
BuabixuMmn4eckoNCBA3UNUTHUITBI 1 Bu6morexal [OK
KPUCTAITTMYECKUX PEIIETOK Uiip8://1."800.11/00a" bacbd
KontponbaaspadoraNelmoreme 1 1
«[ToBTOpEeHue u yrnyOneHue 3HaHUA
OCHOBHBIXPa3/I€I0BKypca8Kiacca»
KnaccudukanusxumMuieckux 1 Bu6miorexal [OK
peaKkuMInopa3IuYHbIMIIPU3HAKAM Uiip8://r.e"800.11/002" beh0
[TOHATHEOCKOPOCTH XUMUYECKOU
eaknu.l [oHATHEOrOMOT €HHBIXH 1 bubmroreral lOK
p ) Uiip8://1.e"800.1m/00a"beYa
TeTEPOre€HHBIX PEaAKIIHIX
ITorsaTneoxuMudIecKoM 1 Bubmuoteka I_IOK

paBHOBeCI/II/I.q)aKTOpLI,BJ'II/IHIOIJ_[I/Ie

Uiip8://1.e"800.11/00a"c28¢



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

HaCKOPOCTbXMUMHUYECKOMPEAKIUUN
IIOJIOKEHHUE XUMUYECKOTO

paBHOBeCHS
9 OKuCIUTEIBHO bu6mmorexal [OK
BOCCTaHOBUTEJIbHBIEPEAKLIUU HiipaV/t.e"a00.1/0O0a"ca’e
Teopust SIEKTPOTUTHYECKON
10 nccoruanuu. CuiibHbIenCIa0bIe bubmaorexallOK
g HHaru. kip8:/1.*800.11/00a"c"68
AIEKTPOJIUTHI
11 HoHHBIEypaBHEHUSIPEAKINI bubnmorexa HOK
Wiip8.//1."800.111/00a"448
XUMHYIEeCKHECBONCTBAKHUCIIOTH
12 OCHOBAHUIBCBETENPEICTABICHUI bubnnorexal [OK
00 3JIEKTPOJIUTUUECKOU Uiip8://1.¢"800.1m1/00a"5"8
JIHACCOLHAIINHI
XUMHUYECKIECBOMCTBACOJICHB CBETE
13 MpeacTaBIeHUH 00 bubmmorexallOK
e . Hiip8://1.e"800.11/00a"8b2
ANEKTPOJUTUYECKOU TUCCOITUAITIN
14 [ToHsITHEOTHAPOIH3E COJICH Bubnmnorexkal[OK
Uiip8://1.€"800.111/00a"9"4
15 060611“1eHI/IeI/ICI/ICTeMaTI/I3auI/I;1 Bu6miorexal [OK
3HaHUU bUp8://1.e4800.ru/00a44J12
[IpakTueckaspadboralNel.
16 «PerennesKcriepuMeHTaIbLHBIX BrbmiorexalJOK
p bUp8:/1.e4800.r1u/00a44bla
3a1au»
17 KontponsHaspaboTaNe2noteme bubnuorexal [OK
«ONEeKTPOIUTUYECKASI TUCCOLIUALIMSL. Wiip8.//1.e"800.111/00a"ecO

XI/IMI/I‘{eCKI/IepeaKL[I/II/IBpaCTBOan»



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

OO01asxapakTepUCTUKAT aJIOTSHOB.

bu6mmorexal [OK

18 X K i
MMUYECKUECBOCTBAHATIPUMEDE b JIp8//1.¢800.111/00a T2
xJjiopa
XnopoBo1opoa.CosiHAsIKUCIIOTA,
19 XHUMHYECKUECBONCTBA, IOyYCHHE bubmmoreral lOK
MOy ’ Uiip8://1.e"800.11/00a"e1 04
MIPUMEHEHHE
[TpakTuueckaspadoraNe2moreme

20 l?l p . bubnuoreka HOK
« OHWGHH'?COH{HOHKHCHOTH’ Hiip8://1.¢"800.11/00a"e348
n3y4yeHue e€ CBONUCTB»

Berarcnenus o ypaBHEHUAM
21 XUMHYCCKHAX eaKYI:/IP'I CCITNOANHH3 buomiorexa HOK
PCAKIIH, CCTHON Uiip8://1.e"800.111/00a"e488
peareHTOBIaHBU30BITKE

29 OO01asixapakTepruCcCTUKa’IEMEHTOB Bu6morexal [OK
VIA-rpynibl kiip8:/1."800.11/00a" e64a
AnnoTpornHbie MOIU(UKALIUN CEPBI.

23 Haxosxnenueceprsineécoe TMHEHNH B bu6mmorexal [OK
npupoje. XMMHUYECKHUE CBOMCTBA Wiip8://1.e"800.1m/00a"e64a
cepbl

24 CepoBOIOpOd, CTPOCHUE bubimorexallOK

P poJL, ¢Tp » Wiip8://1.¢"800.1/00a 802
(bu3MYECKNENXUMUYECKUECBOICTBA
Oxkcunpicepsl. CepHASKUCIOTA,
25 (hbM3UYECKUEe U XUMHUYECKUE bubmorexal [OK
. Uiip8://1."800.1/00a"ea28
CBOICTBa, MPUMEHEHHE
XUMUYECKUEPEaAKIINU,JISKALTUCB
26 OCHOBE MPOMBIIIIEHHOTO criocoba bubnunorexal [OK

MOJIYYCHHA CCpHOﬁ KHUCJIOTHI.
XHMH“ICCKOCS&FPSBHCHHC

Uiip8://1.e”800.11/00a" ec8a



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

OKpYKaroLEeNCpe AbICOCIMHEHUSIMU
cepbl

BriuncinernemaccoBo 10N

27 bubnnorexal [OK
BBIXOJIa TPOAYKTA PEAKIINU Uiip8://1.e"800.m/00a"ec8a
OO6mrasixapakTepruCcTUKAdIEMEHTOB

28 VA-rpynmel. Azot bubmmorexallOK

PYTIBL. i Wiip8://1.¢"800.11/00a" ecab
pacrpoCTpaHeHUEBIPUPO/IE,
(hbMBUYECKUENXUMUYECKUECBONCTRA
AmMMuak, ero pusndueckue u

29 ’ ¢ . bubanoreka LHOK
XUMUYECKHECBOMCTBA,TOTyICHUEH KiiD8://7.¢*800.1/00al11'004
MIPUMEHEHHE
ITpaxTryeckaspadboraNe 3moreme

30 l?lo e eap aKa,M3y4eHHneero bubmorexa HOK
« Vnyq HACAMMIARA, H3YACHHECT Kip8://1.¢/800.1m/00al 11’180
CBOWCTB»

31 A3OoTHasIKHUCI0Ta,eEPU3NIECKUEH Bu6morexal [OK
XUMHUYECKHE CBOMCTBA Uitp8://1.¢"800.run/00a"?306
Hcnonb30BaHuEe HUTPATOB U COJIEH
aMMOHUSBKaY€CTBEMHHEPATbHBIX

32 00peHnii. XuMuuyeckoe bubmiorexallOK
YAODPEHIH. ) Kiip8://1.¢800.1/00al11’518
3arpsi3HEHUE OKPYKaIoIIe cpeibl
COEIMHEHUAMAA30TA
Docdhop. Oxcun bocdopa (V) u

33 $op 2 bocdopa (V) bubnanoreka HOK
(I)OC(I)OpHaHKI/ICJIf)Ta,(bI/IBI/I‘IeCKI/IeI/I Kiip8//1.¢800.1/00al 11’684
XUMHUYECKHECBOMCTBA,IOTyYEHUE
Hcnons3oBannedochaToBs Bu6morexal[OK )

34 bUp8://1.4800.r1/00a42°c2

KaueCTBC MUHCPAJIbHBIX



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20

ynoopenuii. 3arps3HeHne
npupoaHoicpensipochaTamu

Yraepoa,pacnpocTpaHEHUER

bu6mmorexal [OK

35 npupoe, GU3nIeCKue 1
pupoze, ¢ . bUpa:/1.¢"800.ru/00aJ19¢
XUMHUYCCKHECBOKCTBA
Oxcuaplyriaepoaa, uXPu3nIeCKUeH
36 XUMHUYECKHE CBOWCTBA. bubmorexallOK
bUpa:/1.e"800.ru/00a"?cbe
DKOJIOTUYECKHETPOOIEMBI,
cBsizanHbIecokcuomyriepoaa(lV)
37 VTOoNBHASKUCIOTAanEECOIH Bubmmorexal [OK
kiip8://1.€"800.111/00ac006¢
[TpakTuueckaspadoraNedmoreme
38 "[TomyueHune yriaekucioro rasa. bubnnorexal [OK
KauectBeHnHasipeakuusaa Uitp&://1."800.111/00ae027¢
KapOoHaT-HoH"
[TepBoHauaIbHBICTIOHATHS 00
39 OpraHUYECKUXBEIIECTBAXKAKO EnbmorexallOK
P Witp8://7.¢"800.10/00ae054¢
COCIMHCHUSX YTIIepo/ia
40 Kpemuuiinerocoe tuHeHUsS bubamnorexkal[OK
Wiip8://1.e"800.1m/00ae080a
[IpakTueckaspaboTalNed.
41 PemienneskcnepuMeHTanbHbIX331a4 bubnnorexal [OK
no teMe «BakHeHIne HeMeTaIbl U Uiip8://1.e"800.ru/00ae0b?2
HUXCOCTUHEHUS
KonTtponsHaspaboTaNe3noteme
N bubmunorexal [OK
42 «BaxxHenmeHeMeTaIbINuX

COCOIUHCHU

Uiip8://1.e"800.11/00ae0el 8



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18

OOmast xapakTepuCTUKA
XAMHAYECKUX DJIEMEHTOB —
MeTaIoB.MeTrammdeckascBsI3bU

bu6mmorexal [OK

43 .
METAJUIMYECKasl KPUCTAJUINYECKAst Hiip8://1.¢"800.11/00ae103e
pemérka. @u3nyecKre CBOMCTBA
METAJIJIOB
XUMHYIeCKHECBONCTBAMETAIIIIOB. Bu6 OK
44 DNEeKTPOXUMHUECKUUPSA " HHOTfKaH
5 Kiip8://1.e"800.111/00ael 156
HaIPsDKCHUH METAIIIOB
O61ue crnocoOb! NOTy4EeHUS
mertauioB.Crinasel. Beruncinenns no . oK
45 YPaBHEHUSAM XUMUYECKUX 1 nuorexal]
. Wiip8.//1.e"800.1/00ael 156
peaKIvii,eCIIMOJMHU3 PEareHTOB
COJICPKUTIPUMECH
46 TTOHATHEOKOPPO3HHU METAIIIOB bubnmnorexkal[OK
Wiip8://1.€"800.111/00aec1278
47 [1lemouHbIe METAJLIBI bubmmorexal lOK
Uiip8://1."800.111/00ac14b2
48 OKCHIBIUTUAPOKCHIBIHATPHUSH Bu6norexallOK
KaJins Wiip8://1."800.111/00ae14b2
49 U_[eJ'IO‘II:IOSGMGJ‘ILI{HGMGT&J‘IJ‘IBI- Bu6muorexallOK
KaJIbIIMA 1 Maroinn Wiip8://1.¢"800.11/00ael 5¢8
50 Baxsenmmecoe TMHEHU KA bubnnorexal IOK
Uiip&://1.e800.1m1/00ael 58
51 O0001IenHen cucTeMaTH3aIs
3HAHUM
59 JKECTKOCTHBOIBINCIIOCOOBIEE Bu6norexallOK

yCTpaHEHHUs

Wiip8://1.e"800.111/00ac1 886



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886

[IpaktuyeckaspadboTaNebmoTeme

53 "YKECTKOCTHBOABIMMETOIbICE bubmorexallOK
& A WUiip8://1.e"800.11/00aclae8
ycTpaHeHus"

54 ATFOMMEN bubmmorexal [lOK

Wiip8://1.e"800.111/00ael c64

55 AmpoTepHbIeCBONWCTBAOKCH AN Bu6morexal [OK
TUIPOKCHUAA Wiip8://1.e"800.1m1/00ael c64

56 Keneso bubmmorexal [IOK

WUiip8://1.e"800.ru/00ael 186

57 OKCU B, THAPOKCUIBIMCOIIH JKelle3a Bu6morexal [OK
(IT) m xenesa (1) WUiip8://1.e"800.111/00ae35¢6

58 O06o0mennencucTeMaTH3aIus
3HaAHUU
[IpakTuueckaspadoraNe7.

59 PemenneskcnepuMeHTaNbHBIX3a1a4 bubnnorexal [OK
noreme«BaxHelIeMeTaIbInuX Uiip8://1.e"800.11/00ae3"e8
COCTMHEHUS
Breruncienus mo ypaBHEHUSIM
XUMUYCCKUXPEAKITUI,eCITNO0TMHI3

50 pEeareHToB JaH B U30BITKE UITU bubnnorexal [OK
COJIEpKUTIIpUMECH. Beraucienust Uiip8://1.¢"800.11/00ael 750
MacCOBOM/IOJIMBBIXOAANPOTYKTA
peakuuu

61 O06001eHnencucTeMaTH3aIHs
3HAHUU
KonTtponsHaspaboraNednoteme

62 «BaxxHenmueMeTamuIbInuX

COCOIUHCHU



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

63 BeniectBanmarepuaiibis 1 Bubnmorexal [OK
MMOBCEAHEBHOM>KU3HUYEIIOBEKA Uiip8://1."800.11/00ae31"50
64 XUMHYECKOE3arpsA3SHEHUE 1 Bub6morexal [OK
OKpYKaroLIEn CpeJibl Uiip8://1.e"800.11/00ae4270
65 Ponp xumuu B perieHuu 1 Bu6mmorexkal [OK
AKOJIOTUYECKHUXITPOOIIEM Uiip8://1.e"800.11/00ae4270
66 PesepBHbIitypok.O000mEHEN 1 Bu6rorexkal [OK
CHUCTEeMaTH3alns 3HAHUI Uiip8://1."800.11/00ae0"0a
67 PesepBHbIitypok.O000mEHHEN 1 Bu6norexkal [OK
CHUCTeMaTH3allusl 3HAHUI Uiip8://1."800.11/00a"b33¢c
68 PesepBHbIitypok.O000ImLEHHEN 1 Bu6norexkal [OK
CHUCTeMaTH3allusl 3HAHUI Uiip8://1.¢"800.m1/002"9ch2
OBHIEEKOJIMYECTBOYACOBIIO 68

I[TPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOAUYECKOEOBECNEYEHUE OBPA3SOBATE/IbHOIO NMPOLECCA
OBA3ATE/IbHbIEYMEBHBIEMATEPUANBIANAYYEHUKA

* Xumus,8knacc/I"adpuensnO.C.,OctpoymoBl.I'.,CnankoBC.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue
»  Xumus,9xnacc/I'abpuensnO.C.,OctpoymoBU.I".,CnaakosC.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue
» Xwumus,8kmnacc/T"abpuensnO.C.,OctpoymoBU.I".,CnankoBC.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienuey
* Xwumus,9knacc/I"adpuensnO.C.,OctpoymoBl.I'.,CnankoBC.A.,

AKIII/IOHepHOG O6III€CTBO ((HB}I&TCJ'IBCTBO «HpOCBGIII@HI/Ie»

METOAUYECKUEMATEPUANDBIONAYYUTENA

COopnuk 3a1a4 U ynpaxxHeHuil. Xumus 8-9 kimaccer; [IpoBepounsie u
KOHTPOJIbHBIE pa00Thl. XuMUs 8-9 Kacchl; YPOKH XUMUHU B 8 Kitacce.

Mertoaudeckoernocooue; ypokuxuMunB9xkiacce. MeToiuueckoenocooue.

LNDPPOBbLIEOBPA3OBATE/IbHBIEPECYPCbIMPECYPCbLICETU UHTEPHET

POIII
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