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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1Mo XMMHUU Ha YpOBHE OCHOBHOTO O0IIET0 0Opa30BaHMs COCTaBjieHa Ha
OCHOBE TpeOOBaHMU K pe3yibTaTaM OCBOEHHUS OCHOBHOM 0Opa3oBaTENbHON MPOrpaMMBbI
OCHOBHOTO 001Iero oopaszoBanus, npeacraBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE
denepanbHOil paboueid MporpaMMbl BOCIUTAHUS M C Y4ETOM KOHIICTIIIMU MPErogaBaHUs
ydeOHoro npeamera « XuMus» B o0pa3zoBaTenbHbIX opranusanusax Poccuiickoit denepanuu.

[Iporpamma mo xuMuu Aa€T MpencTaBleHUE O MeENsIX, oOuieil crpaTteruu oOydeHus,
BOCIIUTAHUSI U Pa3BUTHUSL OOYYAIOIMIUXCS CPEACTBAMU Y4€OHOIrO MpEeaMeTa, yCTaHABIMBAET
o0s3aTeNbHOE TIPEIMETHOE COJIEpKaHue, IpelycMaTpUBaeT pacipe/ielieHHe ero mo Kiaccam
U CTPYKTypUpPOBaHHME 1O pazjieliaM M TeMaM IMporpaMMbl [0 XUMHUHU, ONpEAeIseT
KOJIMYECTBEHHBIE W KAUECTBEHHBIE XAPAKTEPUCTUKU COAECPKAHUSA, PEKOMEHIYEMYIO
MOCJIEIOBATENILHOCTD U3YUYEHUS XMUMHUHU C YUYETOM MEXMPEIMETHBIX M BHYTPUIIPEAMETHBIX
CBsI3€H, JIOTHKHN y4eOHOTO Mpoliecca, BO3PACTHBIX 0OCOOCHHOCTEH 00yJaronxcs, ornpeaenser
BO3MOXXHOCTH TpeaMeTa JJisl peau3alnuy TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHONW MPOTpaMMbl Ha YPOBHE OCHOBHOTO 0O0IIEero oOpa3oBaHHs, a TaKkKe
TpeOoBaHUN K pe3yibTaTaM OOYy4YeHHS XMMHUU Ha YPOBHE IIeJell HM3y4eHHsS MpeaMeTa U
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBHON JESATEIBHOCTH OOYYAIOIIETOCS TIO0 OCBOCHHIO
y4eOHOTr0 COJIepKaHus.

3HaHME XUMUU CIIYKUT OCHOBOM 17151 (HOPMHUPOBAHUS MUPOBO33PEHHS 00yUaIOIIEerocs,
€ro MpeACTaBICHUN 0 MaTEpPUAIBHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (hOPMUPYEMbIE
XUMHEH TPEeJCTaBICHUS O B3aMMOIPEBPALIECHUSX SHEPTHH W 00 HBOJIOIHMH BEIIECTB B
MPUPO/JIE, O MYTIX PEHICHUS TI00ATBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA —
CBIPEBOM, DSHEPreTUYECKOM, TMHINEBOM M HOKOJOTHYECKOW 0e30macHoCTH, mpodieM
3/1paBOOXPAHEHUS.

N3yuenne xumuu:

CHOCOOCTBYET peaju3allii BO3MOXHOCTEW Ui CaMOpa3BUTUS M (POpMHUpPOBaHUs
KYJIbTYPBI THYHOCTH, €€ 0011Iel 1 PyHKIIMOHATLHOW IPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMUpPOBAHWE MBIIIJICHUS U TBOPYECKUX CHOCOOHOCTEH
oOydaromuxcs, HABBIKOB ux CaMOCTOSITEIbHOMN yueOHOM JEATEeNbHOCTH,
AKCIIEPUMEHTAIBHBIX U HCCJIECIOBATEIbCKUX YMEHHM, HEOOXOJUMBIX KaK B MOBCEIHEBHOM
YKU3HU, TaK U B TPO(HeCCUOHATBHON JACSTEIIbHOCTH;

3HAKOMHUT CO CHENU(PUKON HAYYHOTO MBIIUICHHS, 3aKJIabIBAET OCHOBBI IIEJIOCTHOTO
B3IJIA/Ia Ha €IUHCTBO MPUPOABI U UEJIOBEKA, SIBISETCS OTBETCTBEHHBIM JTaloOM B
(GhopMHUPOBAHUHU €CTECTBEHHO--HAYYHOU IPAMOTHOCTH 00 yUarOIINXCS;

CrocoOCTByeT (POPMUPOBAHHIO IIEHHOCTHOT'O OTHOIICHHUS K €CTECTBEHHO--HAYyYHBIM
3HaHUSM, K TPUPOJIe, K YeIOBEKY, BHOCUT CBOW BKJIaJl B JKOJIOIMYEeCKoe 0OpazoBaHHeE
00y4Jaromuxcs.

JlanHbIe HampaBIeHUS B O0YICHUU XUMHUH 00ECIIEYNBAIOTCS CIIelU(PUKON cosiepKaHus
y4eOHOr0 MpeaMeTa, KOTOPBIM SIBISETCS MENarornueckd adanTHPOBAHHBIM OTPaXKEHUEM
0a30BO HayKH XMMHMH Ha ONPEIEIEHHOM dTane €€ pa3BUTHS.

Kypc xumMuun Ha ypoBHE OCHOBHOT'O 00111er0 00pa30BaHUs OPUEHTHUPOBAH HA OCBOCHUE
00y4YarolMMHCS CUCTEMBI TEPBOHAYAIBHBIX TOHATHM XWMHUHM, OCHOB HEOPTraHUYECKOU
XUMHUHU U HEKOTOPBIX OT/AEJIbHBIX 3HAYMMBIX [OHITUI OPraHUYECKON XUMUHU.



CtpykTypa coaepKaHHs IPOrpaMMbl IO XUMHUH c(HOPMHUPOBAHA HA OCHOBE CUCTEMHOI'O
nojaxoja K e€ n3yuyenuro. Coziep>kaHue CKJIaAbIBA€TCs U3 CUCTEMbI TOHATHI 0 XMMHUYECKOM
AIIEMEHTE U BEIECTBE M CHCTEMbI MOHATHI O XMMU4eckoill peakiuu. O6e 3TH CHCTEMBI
CTPYKTYPHO OPTaHM30BaHBbI 110 MIPUHIMITY [10CIEA0BATEILHOTO PAa3BUTHS 3HAHUM HA OCHOBE
TEOPETUYECKUX IPEACTABICHUN PA3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOT'O YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /JI. 1. MeHieneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YU€HHsSI O CTPOCHUH aTOMa U XUMHUYECKOM CBA3U;

— IPECTaBICHUM 00 3JEKTPOJUTUUECKON TUCCOLMALIMY BEILIECTB B PaCTBOpax.

Teopernueckue 3HaHHWS PACCMATPHUBAIOTCS HA OCHOBE OMIMPHYECKU IOJYYECHHBIX U
OCMBICICHHBIX (PAaKTOB, PA3BUBAIOTCS TMOCIEIAOBATENFHO OT OJHOTO YPOBHS K JPYromy,
BBINOJHSASA QYHKIIMHM OOBSCHEHUSI U MPOTHO3MPOBAHUS CBOMCTB, CTPOCHUS M BO3MOXKHOCTEN
MPaKTUYECKOr0 IPUMEHEHHUS U MOJTYyYEHHUS U3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMbl 0 XUMHUHU CHOCOOCTBYET (POPMHUPOBAHUIO MPEICTABICHUS O
XUMHUYECKON COCTABJISIIONIECH HAYYHOM KapTHHBI MHpa B JIOTUKE €€ CUCTEMHOW MPUPOIBI,
LIEHHOCTHOTO OTHOUICHUS K HAyYHOMY 3HAaHUIO M METOJaM IIO3HaHWs B Hayke. M3ydenue
XUMHH TPOUCXOJUT C TMPUBICYCHHEM 3HAHUM U3 paHee M3yYeHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaronui mup», «buonorus. 5—7 knacce» n «Pu3nka. 7 KiIacey.

[Tpu u3yyeHun XUMHUH IPOUCXOAUT (HOPMHUPOBAHUE 3HAHUN OCHOB XUMHUYECKOM HAyKU
KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON JEATENIbHOCTH YEIOBEKa U KaK
OJIHOTO M3 KOMIIOHEHTOB MHPOBOW KyJNbTYpHL. 3ajada y4yeOHOro MpeIMeTa COCTOWT B
(GbOopMUPOBaHUH CUCTEMbI XUMUYECKUX 3HAHUN — BaXKHEHIINUX (aKTOB, HOHATU, 3aKOHOB U
TEOPETUUYECKUX TOJIOKEHUH, IOCTYMHBIX OOOOLIEHHH MHPOBO33PEHUYECKOIO Xapakrepa,
A3blKa HayKd, B MPUOOIIEHUU K HAyYHbIM METOAAaM IO3HAaHUS MpPU U3yYEHUU BEIIECTB U
XUMHYECKHX pPEaKIui, B (OPMUPOBAHMM W DPA3BUTUU TIO3HABATEIBHBIX YMEHUH M HX
NPUMEHEHUH B Y4eOHO-TI03HABATENbHON M y4yeOHO-MCCIIeI0BATEIbCKON J1eATEeIbHOCTH,
OCBOEHHH IpaBHJI 6€30MacHOro 00paIleHus C BEIECTBAMU B TOBCEIHEBHOM KU3HU.

[Tpy M3yyeHun XMMHUU Ha YPOBHE OCHOBHOIO 0OIIero o0pa3oBaHus Ba)KHOE 3HAUECHUE
NpUOOpENU TaKue 11, KaK:

—  (opMupoBaHHE  UHTEIUICKTYaJlbHO  Pa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUECTBY, CAMOCTOSITEIbHOMY IPUHATHUIO PEIICHUN, CIOCOOHON
aIalITUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM JKU3HH,

— HamnpaBJIEHHOCTh OOYYEHHUS Ha CHCTEMaTH4YecKoe MpUoOIleHHe oO0ydaroImxcs K
CaMOCTOSITEIbHOM  MO3HABAaTEJIbHOM  JIESITENBHOCTH, HAy4YHbIM METOJAaM IO3HaHUs,
(bopMHUPYIOMIMM MOTHBALIMIO U PA3BUTHE CIOCOOHOCTEN K XMMHUU;

— o0ecrieyeHrue ycloBUHM, CIIOCOOCTBYIOUIMX MPHOOPETEHUIO 00YYaIOUIMMUCS OIbITa
pa3HO00pa3HO AeATEIHLHOCTH, TO3HAHUS M CAMOIIO3HAHUS, KJIFOUEBBIX HABBIKOB (KITIOUEBBIX
KOMIETEHIMH ), UMEIOIINX YHUBEPCATbHOE 3HAUCHUE I Pa3IUYHbIX BUIOB JACSTEIbHOCTH;

— ¢opmupoBanue o0mel (yHKIIMOHAIBHON M €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B
TOM 4YHCJI€ YMEHHMHA OOBSCHATh M OLCHUBATh SBICHHUS OKPYXKAIOIIETO MHpA, HMCIOJb3Ys
3HAHUS U OIBIT, OJYYEHHBIE TIPU U3YYEHUU XUMUH, PUMEHSTh UX MPHU PEIICHUU MpodieM
B [IOBCEIHEBHOW JKU3HU U TPYIOBOM ACATEIBHOCTH;



— (QopmupoBanue y o0O0yyaromuxcss T'YMaHUCTUYECKUX OTHOUICHUH, MOHMMAaHMUS
[EHHOCTH XUMHYECKUX 3HAHUU JJIs1 BEIPAOOTKHU 3KOJIOTUIECKH 11eJIeCO00Pa3HOTO MOBEICHUS
B OBITY M TPYJIOBOM NIEATEIHLHOCTU B LIEJSX COXPAHEHHUSI CBOETO 3/I0POBbA U OKPYXKAIOIIEH
IIPUPOTHOM CPENBL;

— pa3BUTHE MOTHBAIlMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIIUTAHHUIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPO(dUIIA U HANPABICHHOCTU JalbHEHIIIEro 00yUeHuUs.

O61iee 4nucIo 4acoB, OTBEIEHHBIX JIJISl U3yYEHUsI XUMUU Ha YPOBHE OCHOBHOTO O0IIIET0
obOpasoBanusi, coctanisieT 136 yacos: B 8 kitacce — 68 yacoB (2 yaca B HeZlelNi0), B 9 kacce —
68 gacoB (2 yaca B HEJIETIIO).



COILEPKAHUE OBYUYEHUSA
8 KIIACC

IlepBoHavabHBbIE XUMHYECKHE TOHATHSA

[IpenmeT xumuu. Posib XMMHUM B KM3HHM 4YEIOBEKa. XMMHS B CUCTEME HayK. Tena u
BellecTBa. OU3NUYeCKUe CBOWCTBA BEHIECTB. ATperaTHoe COCTOsiHHE BemlecTB. [loHsaTue o
MeToJAax Mo3HaHusl B XuMuu. YucTeie BemecTBa U cMecu. CriocoObl pa3iesieHus] CMECceH.

ATOMBI U MOJEKYJIbl. XUMHUUYECKUE 3JIEMEHThl. CHUMBOJIBI XUMHYECKUX 3JIEMEHTOB.
[TpocThie U CH0XKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opMyna. BaleHTHOCTh aTOMOB XHMMHUYECKHX 3JEMEHTOB. 3aKOH
IOCTOSIHCTBAa cocTaBa BemecTB. OTHocuTenbHas aromMHas Macca. OTHocHUTenbHas
MOJIEKYJIsIpHast Macca. MaccoBas J10J1s1 XUMHUYECKOTO JIEMEHTA B COCIUHEHUN.

KomnuectBo BemectBa. Moiib. MonsipHast macca. B3anMocCBA3b KOJIMUECTBA, MACChl U
qrclia CTPYKTYPHBIX €IUHUIL BelecTBa. Pacuérel mo ¢hopMynaM XUMHUYECKUX COSIMHEHHI.

Ou3NYECKUE U XUMUYECKUE ABJIECHUA. XUMHUUYECKas pEeaKUus U €€ MpPU3HAKH. 3aKOH
COXpaHEeHMs] MacChl BeEIIEeCTB. XUMHUYECKue ypaBHeHus. Kiaccudukanus XUMHUECKHX
peakiuii (COeIMHEHUs], Pa3JIOKEHNUS, 3aMEIICHHUsI, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO ¢ XMMHUYECKOW MOCY/I0M, paBUiIaMu paboThI B JIa0OpaTOpUX U IPUEMAMHU
oOpalieHus ¢ 1abopaTOpHBIM 000pYZIOBaHUEM, U3yUEHUE U OMHCaHNe (PU3MUECKUX CBONCTB
00pa3L0B HEOPTaHUUYECKHUX BEIIECTB, HAOI0ieHUE (PU3NUECKHX (TJIaBJIEHUE BOCKA, TasHUE
JbJ1a, paCTUpaHUE caxapa B CTYIKE, KUIIEHUE U KOHEHCAIHs BOJbI) U XUMHUYECKUX (TOpEeHHE
CBEUH, IPOKAIMBAHWE MEIHON MPOBOJIOKH, B3aUMOJEHCTBUE MeJa C KUCJIOTOM) SIBICHUH,
HaAOJIOJICHWE M OINUCaHUE TMPU3HAKOB MPOTEKAHUs XMMHUYECKHX pEaKIuil (pa3iokeHue
caxapa, B3aMMOJCWCTBUE CEPHOM KHCIOTHI C XJIOPUAOM Oapusi, paszjoKeHHe THAPOKCHA
menu (l1) mpu HarpeBaHuu, B3auMoIeCTBUE Keje3a ¢ pacTBopoM conu meau (I1), nzyuenue
crocoOOB pas3feNieHus] CMecel: C IOMOIIbI0 MAarHura, (puUiIbTpoBaHHE, BBbIAPUBAHMUE,
JUCTHILISIUS, XpoMaTorpadusi, MpoBeIeHNEe OYUCTKU MMOBAPEHHOW COJM, HaOIIoJeHue U
ONMCAHME PE3YyJbTATOB IPOBEAEHUS ONBITA, MIIIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAaCCHl,
co3ZaHue Moiesield MOJIEKYJI (IIapOCTEPIKHEBBIX ).

Ba:xHelilue npeacTaBuTe M HEOPraHNYECKUX BelleCTB

Bo3nyx — cMech razoB. CocTtaB Bo3ayxa. Kuciopoa — 3J€MEHT U MpOCTOE BEIIECTBO.
Haxoxnenue kucinoposa B mpupoae, (pu3nueckue U XUMHUYECKHE CBOMCTBa (peakuuu
roperus). Oxcuabl. [lpumenenune xkuciopona. CrnocoObl TONyYeHHsS KHUCIOpOJa B
nabopaTopuu u TpombinuieHHOCTH. KpyroBopor kucmopoga B mpupoge. O30H —
JJIOTPOIHASE MOJU(UKALIMS KUCIOPOIA.

TennoBo#t 3pheKT XMMHUYECKOW peakii, TEPMOXMMHUYECKHE YpaBHEHHS, JK30- U
AHIOTEPMHUUYECKHE peakiuu. TOIMBO: yrojib MU METaH. 3arps3HEHHe BO3/yXa, YCHUIICHUE
NapHUKOBOTO 3¢ (eKTa, pa3pyleHHe 030HOBOTO CIIOA.

Bogopon — snemeHT M mpocTtoe BemecTBO. Haxoknenue Bomopoja B HpHUPOJE,
¢u3nyeckre 1 XMMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOcOo0bI nmosrydenus. Kucnotsr u conu.

Mosnsipablii 00bEM ra3oB. PacuéThl Mo XMMHUECKUM YpaBHEHUSIM.

dusnueckue cporcTBa BoAbl. Boma kak pactBopurens. PactBopsl. Haceiennsie u
HEHACBHIIIEHHbIE PacTBOPBI. PacTBOPUMOCTH BellecTB B BoAe. MaccoBasi J0Jis BELIECTBA B
pacTtBope. XuMHYeCcKHe cBocTBa BOJbl. OcHOBaHUs. PoJib pacTBOPOB B IPUPOJIE U B KU3ZHU



yesoBeka. KpyroBopot Bozibl B Ipupojie. 3arpsi3HeHre NpUpoaHbIX BoA. OXpaHa U 0YMCTKa
MPUPOHBIX BOJI.

Knaccudukanus neopranmueckux coenuueHuid. Oxcuapl. Knaccudukamus okcuaos:
cosieoOpazyromue (OCHOBHBIE, KHCIIOTHBIE, aM(OTEpHbIE) M  HECOJeo0pa3yroIIHe.
Homenknarypa okcunoB. dusmyeckne M XUMUYECKHE CBOMCTBa OKcuIOB. Ilomyuenue
OKCH/JIOB.

OcuoBanus. Knaccudukanuss OoCHOBaHMIA: MIENOYM W HEPACTBOPUMBIE OCHOBAHUSI.
Homenkiarypa ocHoBaHui. PU3NYECKUE U XUMHAYECKHAE CBOMCTBA OCHOBaHMil. [loyuenne
OCHOBAaHUM.

Kucnorel. Knaccupukaumss xucnor. HomeHknatypa kucinor. @Pusznueckue Hu
XUMHUUYECKHE CBOWCTBAa KHUCIOT. Pan akrtuBHoct MeraiuioB H. H. bekeroma. Ilonyuenue
KHCJIOT.

Conu. Homenknarypa coneil. @usnyeckne 1 XuMHU4eckue cBoiicTBa coieid. [lonyuenune
COJIEH.

['eneTnueckas cBsI3b MEXAY KJIaCCAMH HEOPTaHUYECKUX COCAMHEHUMN.

Xumuueckuii IKCnepumeHm:

KAueCTBEHHOE OIPEACIICHHE COJAEpKAaHUsS KHUCIOpPOJa B BO3AYyXE, IMOJIy4YEHUe,
coOupaHue, paclio3HaBaHUE U U3yUYEHUE CBOICTB KUCIOPO/ia, HAOJ0IeHnEe B3aUMOIEHCTBUS
BEIIECTB C KHUCIOPOJOM M YCJIOBHUS BO3HHKHOBEHUS WM TPEKpalleHusi ropeHus (moxapa),
O3HAaKOMJIEHHE C oOpa3llaMHM OKCHJIOB M OIKMCAaHWE HUX CBOMCTB, IMOJy4Y€HHE, COOMpaHHUE,
pacrio3HaBaHUE W W3y4YEHHUE CBOMCTB BOJOpoOJa (rOpeHue), B3aUMOJECHCTBUE BOAOPOJA C
okcuaoM meau (11) (Bo3aMOXKHO MCTIONB30BaHKE BUIEOMATEPUANIOB), HaOMOAeHHEe 00pa3IioB
BELIECTB KOJMYECTBOM |1 MOIJb, HCClIeJOBaHUE OCOOEHHOCTEW pacTBOPEHMsI BELIECTB C
Pa3JIMYHON PACTBOPUMOCTBIO, IPUTOTOBIIEHUE PACTBOPOB C ONPEACIEHHON MACCOBOM 0JIEN
PacTBOPEHHOTO BEIIECTBA, B3aMMOJCHCTBUE BOJbI C MeTaulaMH (HATPUEM U KaJbIHEM)
(BO3MOKHO MCTOJB30BaHNUE BHUIEOMATEPUATIOB), UCCIEAOBAHNE 00Pa3I[0B HEOPTaHMUECKHUX
BELIECTB PA3IMUHBIX KJIACCOB, HAOIIOICHUE U3MEHEHUSI OKPACKU MHIUKATOPOB B pacTBOPAX
KUCJIOT W IIesnouei, uydeHue B3aummojenctBus okcuaa menu (1) ¢ pactBopom cepHoit
KHUCJIOTBI, KHCJIOT C METa/UlaMH, PEaKIHMil HEUTpalu3aliy, MOJYyYEHHE HEPACTBOPUMBIX
OCHOBAaHMM, BBITECHEHHME OJHOIO MeTajla JAPYrMM H3 pacTBOpa COJIM, PELICHHUE
AKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BakHelIne Ki1acchl HEOPraHUYECKUX COCITNHEHUI.

Ilepuoanueckuii 3axoH u Ilepuoguyeckasi cucrema xumMuyeckux djiementos /1. U.
MenpgeneeBa.  CrpoeHue  atomMoB. XuMu4yeckass  CBsi3b.  OKHCJIUTEJIBHO-
BOCCTAHOBHMTEJIbHbIE PeaAKIIMHU

[lepBble MOMBITKH KIacCU(PUKAIMK XUMHUUYECKHX 3yeMeHTOB. [loHsTHe o rpymmax
CXOJIHBIX 3JIEMEHTOB (ILIEIOYHbIC M IIEJIOYHO3EMENIbHbIE METaJUIbl, TaJIOT€Hbl, HHEPTHbHIC
raspl). JeMEeHTbI, KOTOpbIE 00pa3ytoT aM(pOoTEepHbIE OKCUABI U THIPOKCHUIBI.

Ilepnonnueckuii 3axoH. [lepuogmyeckas cucrema xumudeckux syemeHToB J[. M.
MenpeneeBa. Koporkonepuoanast u qjiuHHOnepuoaHas Gopmsel [lepuoandeckoid cucteMbl
xumuueckux anemeHToB [[. M. Menneneesa. Ilepuoast u rpynmnbl. @U3HYECKUN CMBICIT
MOPSIAKOBOTO HOMEPA, HOMEPOB MEpUOa U TPYIIIBI JIEMEHTA.

Crpoenne artomoB. CoctraB atomHbIX saep. M3oromsl. Onextponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB IMepBbIX 20 XUMHUYECKUX 3ieMeHTOB Ilepuomnueckoi



cuctemsl [[. 1. MenneneeBa. XapakTepuCTUKa XUMHYECKOIO 2JIEMEHTA IO €T0 MOJIOKEHHUIO
B [Iepnognueckon cucreme /I. 1. Menneneesa.

3aKOHOMEPHOCTH  H3MEHEHMs  pajuyca  arOMOB  XMMHMYECKMX  JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPYIIIaM U IIEpUOAaM.

3nauenue Ilepmommueckoro 3akoHa u Ilepuoaudeckoil CUCTEMBI XMMHUYECKHX
AJIIEMEHTOB JJIs pa3BUTHs HAYKU U NpakTuku. J[. 1. MeHnneneeB — yd€HbIl U IPaKIaHHH.

Xumunueckass — cBa3b.  KoBaneHTHass  (mosisipHasl UM HENOJSIpHAasi)  CBS3b.
DNEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. MIOHHAs CBS3b.

Crenenp oxucinenus. OKUCIMTEIBHO--BOCCTAaHOBUTENBbHbIE peakuuu. IIponeccs
OKHCJIEHHSI U BOCCTAaHOBJIEHUSI. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuit Ixcnepumenm:

U3y4YeHHE 00pa3lioB BEUIECTB METAJUIOB U HEMETAJIIOB, B3aUMOJIEHCTBUE THIPOKCH 1A
LIMHKA C paCTBOPaMU KHUCJIOT U IIEJI0YEH, IPOBEAECHHUE ONBITOB, MIUIFOCTPUPYIOIINX IPUMEPBI
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIX ~ peakluil  (ropeHue,  peakiuu  pasyIoKeHHUs,
COCTMHEHUA).

Mesxcnpedmemmnuie céasu

Peanuzanuss MeEXNpeOMETHBIX CBs3€d IpU  M3yYEHUHM XUMUH B 8§ Kiacce
OCYIIECTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOIINX €CTECTBEHHO--HAYYHBIX MOHATHH, TaK U
HOHSTHUM, SBISAIOIUXCS CUCTEMHBIMM JUISL OTAEIBHBIX NPEIMETOB €CTECTBEHHO--HAYYHOI'O
LUKJIA.

OO01mue ecTeCTBEHHO--HAYUHbIE MOHSATHUSA: HAy4YHbI (akT, rUnores3a, TEOpUs, 3aKOH,
aHamu3, CHUHTE3, KJIacCU(pUKAIUs, TMEePUOJUYHOCThb, HAOJIOJIEHHE, OSKCIIEPUMEHT,
MOJICJIINPOBAHNE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@usuka: marepus, aroM, JJIEKTPOH, IIPOTOH, HEUTPOH, HOH, HYKIHI, W3OTOIIbI,
PaANOaKTUBHOCTb, MOJIEKYJIA, 3JEKTPUUECKHI 3apsij, BEUIECTBO, TeJIO, 00BEM, arperaTHoe
COCTOSIHME BEUIECTBA, I'a3, (PU3NUECKUe BEIMUMHBI, €IUHUIBI U3MEPEHHSI, KOCMOC, TUIAHETHI,
3B&3161, ComHIIE.

buonorus: poTocuHTe3, ABIXaHUE, OHOCHEpa.

['eorpadus: atmocdepa, ruapocdepa, MHUHEpPadbl, TOPHbIE MOPOABI, IMOJIE3HbIE
HCKOIIaeMbl€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIIACC

BeurecTtBo M1 XUMHYECKas peaKIus

[Tepnognuecknuit 3akoH. Ilepuoamueckass cucrtemMa XUMHYECKUX diemeHToB 1. WM.
MenneneeBa. CTpoeHue aTomMoB. 3aKOHOMEPHOCTM B H3MEHEHHMHM CBOMCTB XMUMHYECKHX
AJIIEMEHTOB IEPBBIX TPEX MEPUOMOB, Kajus, KadblUsi U UX COCJUHEHUU B COOTBETCTBUM C
IIOJIOXKEHUEM DJIEMEHTOB B [leproanueckoi cuctemMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUABI XUMHUUYECKOW CBA3U. THIIBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCUMOCTb CBOMCTB BEILECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKU U BHJIA XUMHUYECKOU
CBSI3U.

Knaccudukanus n HoMeHKIaTypa HEOPraHUYECKUX BEIIECTB. XUMUYECKHE CBOMCTBA
BEILIECTB, OTHOCSIIMNXCS K Pa3JIMYHBIM KJIACCAM HEOPTAHUYECKUX COEIMHEHUM, TeHETUYECKasI
CBSI3b HEOPTAaHMYECKUX BELIECTB.

Knaccudukanus XxuMHUYECKHMX peakUMi HO pa3iUyHbBIM IMpU3HAKaM (MO YUCIY U
COCTaBy YYaCTBYIOUIMX B PEAKIWU BEUIECTB, MO TEIUIOBOMY 3((eKTy, M0 H3MEHEHHUIO



CTEeNeHEe OKUCIIEHNUS XUMUYECKUX DIIEMEHTOB, 10 00PaTUMOCTH, TI0 YYACTHIO KaTanu3aTopa).
DK30- ¥ 3HJAOTEPMUUYECKHUE PEAKIIUU, TEPMOXUMHUYECKHUE YPABHEHUS.

[TonsiTre o ckopocTu XxuMuueckoi peakiuu. [lonstre 06 0OpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakiusax. [loHsTue 0 rOMOTeHHBIX U TeTEepPOreHHbIX peakiusax. [loHstue o
karanuse. [loHATHE O XMMHYECKOM paBHOBeCHHU. DaKTOPBI, BIUAIONIME HA CKOPOCTH
XUMHYECKOW PEAKIUH U TTOJIOKEHUE XUMHYECKOTO PABHOBECHS.

OKUCTUTENBHO-BOCCTAHOBUTENBHBIE PEAKIIUU, IJIEKTPOHHBIA OallaHC OKHCIUTEIbHO-
BOCCTaHOBUTEIILHOMN pEeaKuyrH. CocraBneHnue ypaBHEHUU OKHCIIUTEIBHO- -
BOCCTAaHOBUTEIBHBIX PEAKIUI C HUCTIONIB30BAHUEM METO/IA JIEKTPOHHOTO OajaHca.

Teopust >IEKTPOTUTUYECKON TUCCOIMUALUU. JIEKTPOJUTHI U  HEIJIEKTPOJIUTHI.
Katnonsl, aHnOHBI. MexaHu3M AMCCOLMAIMU BEIIECTB C Pa3INYHbIMU BUAAMU XUMUYECKOU
cBs3u. Crenens auccoruanuu. CUIIbHBIC U CIa0bIe SJIEKTPOJIUTHI.

Peakinu monHoro o6mMeHa. Y cioBUsI TPOTEKAHUS PEAKIIMi HOHHOTO 0OMEHa, TOJTHbIe
Y COKpAIEHHBIE NOHHBIE ypaBHEHN peakiuii. CBONCTBA KUCIOT, OCHOBAHUI U COJIEH B CBETE
MpeICTaBICHUI 00 AIIEKTPOIIUTUYECKON aucconuanuu. KadecTBeHHbIE peakiMu Ha WOHBI.
[ToHsTHE O THAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C MOJCIISIMU KPUCTAIUIMYECKUX PEMIETOK HEOPTaHWYECKUX BELIECTB —
METAJJIOB M HeMeTauioB (rpadura M anmasa), CIOKHBIX BEUIECTB (XJIOpHAA HATPHUS),
HCCJIEIOBAHUE 3aBUCHUMOCTH CKOPOCTHM XMMHUYECKON PEAKIHMHU OT BO3JACHCTBUS PA3TUUHBIX
(GakToOpoB, HCCIEAOBaHHE  AIIEKTPONPOBOAHOCTH  pAcTBOPOB  BEIIECTB, Ipolecca
JTUCCOLMALIMNA KUCTIOT, 1IeJI0UYei U coyieil (BO3MOXHO MCIIOJIb30BAHHE BUIEO MaTepUasoB),
MPOBEACHUE OIBITOB, WITIOCTPUPYIONINX MPU3HAKU MIPOTEKAHUS PEaKIUii HOHHOTO OOMEeHa
(oOpazoBaHme ocajika, BBIJICICHUE ra3a, 0Opa30BaHHUE BOJbI), OMBITOB, WILTIOCTPUPYIOIINX
MpUMEPhl OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUi (TOpEHUE, PEaKIMH Pa3JI0KEHUs,
COEIMHEHUs1), paclO3HaBAaHUE HEOPraHMYECKUX BEIIECTB C IMOMOIIbI0 Kaue€CTBEHHBIX
pEaKLHl HAa MOHBI, PEIIEHNE SKCITEPUMEHTAIBHBIX 3aa4.

HemeTaibl 1 MX coeIMHEHUSA

OO6mmas xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTepHbIE
creneHn okucieHusi. CTpoeHue U (U3NUECKHe CBOMCTBA MPOCTHIX BEIIECTB — TaJOreHOB.
XUMHYECKHE CBOMCTBA Ha MpHUMEpE Xjopa (B3aMMOAECHCTBHE C METAJUIAMH, HEMETaJUIaMH,
nienoyamMu). XjopoBogopord. ConsiHas KUCIOTa, XUMHUYECKUE CBOWCTBA, IMOJYy4YECHHE,
npuMeHeHue. JlelcTBue xjgopa W XJOPOBOAOPOAA HA OPraHM3M 4YeJoBeka. BaxHeunne
XJIOPUBI U UX HAXOXKJECHUE B MPUPOJIC.

O6mas xapaxtepuctuka 3aeMeHToB VIA-rpynmbel. OcOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKkTepHbIe cTeneHu okuciaeHus. CTpoeHne U PU3NYecKrue CBOMCTBA MPOCTHIX BEIIECTB —
KHUCJIOPO/1a U cepbl. AJITOTPOIHbIE MOAU(PUKALIMK KUCIOPO/Ia U cepbl. XMMUYECKHE CBOICTBA
cepbl. CepoBoIOpOI, CTPOCHHE, (PU3HUECKHE U XUMHUYECKUEe CBOMcTBA. OKCHIBI Cephbl Kak
MpEeACTaBUTEN KUCIOTHBIX OKCUIOB. CepHast KUCIo0Ta, GU3NIECKHE U XUMUYECKHE CBOMCTBA
(oOmme Kak MpeACTaBUTENA Kiacca KUCIOT M chenuduueckue). XUMHUYECKUe pPeakluu,
JeXalue B OCHOBE MPOMBIIUIEHHOTO CIloco0a MOJIy4eHHsI cepHOM KucaoTel. [IpuMenenue
cepHoit kucnothl. ColM CEpHOW KHUCIIOTHI, KA4eCTBEHHAs peakius Ha CyibpaT-uoH.
HaxoxzaeHue cepbl U €€ COeIMHEHUN B IpUpoJe. XUMUYECKOE 3arps3HEHUE OKPYKaroUIEH



Cpellbl COCOMHEHUSIMU Cepbl (KUCIOTHBIE MO, 3arpsA3HEHUE BO3AyXa M BOJOEMOB),
CIOCOOBI €ro Npe10TBPAILEHUS.

OO6mas xapaktepuctuka 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOECHHSI aTOMOB,
XapaKTepHbIE CTENEHU OKHCIEHUS. A30T, paclpoCTpaHEHUE B MPUpPOAE, (U3NYECKUE U
XUMHueckre cBoiicTBa. KpyroBopor azora B mpupojge. AMMHAK, €ro (U3HYECKHE U
XUMUYECKHE CBOMCTBa, MojiydueHHUE U mnpuMeHeHue. Coiau aMMoHMs, UX (U3HYECKUE U
XUMHUYECKHE CBOWCTBA, MpuMeHeHne. KauecTBeHHas peaklys Ha MOHbBI aMMOHHUS. A30THas
KHCJI0Ta, €€ MoylydeHHne, (U3NUecKre U XUMUYECKUE CBOMCTBA (00ILMe KaK IpeICTaBUTENS
KJ1acca KUCJoT U cnernuduyeckue). Mcnonp3oBaHue HUTPATOB U COJIeH aMMOHHMSI B KaYeCTBE
MUHEPAJIBHBIX yI100peHui. XUMHUUYECKOe 3arps3HEHNE OKPYXKAIOLIEH Cpebl COETMHEHUSIMU
a30Ta (KHUCJIOTHBIE JIOKIHM, 3arps3HeHHe BO3AyXa, MHOYBBl U BOAOEMOB). Docdop,
ajoTpornubie Mogudukanuu ¢ocdopa, GuUMUecCKHUe W XUMHUYECKHE cBoicTBa. OKcun
dochopa (V) u dochopHas kuciaoTa, GU3MUIECKUE U XUMHUUYECKHE CBOMCTBA, IMOJTy4YEHHUE.
Hcnonb3oBanue pochaTtoB B KauecTBE MUHEPAIBbHBIX YAOOPEHUM.

O6mas xapakrtepuctuka 31eMeHToB |V A-rpynmbel. OcOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHble  CTENEHH  OKHUCIEHUA.  YIUIepoH,  aUIOTPONHBIE  MOAU(UKALINH,
pacnpocTpaHeHHe B TpHpojae, (U3NUECKHe M XUMHYECKHe CBOWCTBA. AjcopOrms.
Kpyrosopot yriaepoga B mpupone. Okcuasl yriaepoaa, X (PU3MUECKHe U XUMUYECKUE
CBOICTBa, JCHCTBHE Ha XUBbIE OPraHU3MBI, MOJYyYEHUE U MPUMEHEHHUE. DKOJOTUYECKUE
npoOJeMbl, CBsi3aHHBIE ¢ OkcuaoMm yrieponaa (IV), rumore3a 1100anbHOTO MOTEIJICHUS
KJIMMaTa, TapHUKOBBINA 3PPEeKT. YToJapHas KUCIOTA U €€ CONH, X PU3UYECKUE U XUMUYECKHE
CBOICTBa, TONyueHHEe H TNpuMeHeHue. KadecTBeHHas peakiusi Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kKapOOHATOB B OBITY, MEIULIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO0351CTBE.

[TepBoHauanbHBIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSAMHEHUIX yriiepo/ia
(MeraH, 3TaH, JTWUJIEH, alleTWJIEH, ATAHOJ, IJIMLEPUH, YKCycHas kuciota). [Ipupoanbie
HCTOYHUKH YTIEBOJOPOJOB (Yroib, MPUPOIHBINA Ta3, HEPTH), TPOAYKTHl UX MEpPepadOTKU
(OeH3uH), UX poJib B OBITY U MPOMBINIIEHHOCTH. [loHSATHE O OMONTOTHYECKH BaKHBIX
BEIIECTBAX: XKUpaxX, Oelkax, YrieBoJaXx — U WX pPOJIM B KM3HU UYeJIOBeKa. MarepuaibHOe
€IMHCTBO OPTaHUYECKUX U HEOPTaHUUYECKUX COCTUHECHUI.

Kpemuuii, ero ¢usmueckne M XUMHYECKHE CBOWCTBA, IMOJYYCHHE M TPUMEHEHHUE.
Coenunenust kpemHusi B npupone. O6mme mnpencraieHuss o6 okcune kpemuus (1V) u
KpeMHUueBOl kucinore. CWIMKaThl, WX HCIOIb30BaHUE B OBITY, B MPOMBIIIJIEHHOCTH.
Baxkueiimme crpoutenbHble MaTepHallbl: KEpaMuKa, CTEKIIO, [IEMEHT, OETOH, KeJe300€TOH.
[TpoGnembl G€30macHOTO WCMOJIB30BAHUS CTPOWTEIBHBIX MAaTEPHANIOB B TIOBCEIHEBHOMN
KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHHe OOpa3ll0B HEOPraHWYECKHUX BEUIECTB, CBOWMCTB COJSHOM KHUCIIOTHI,
MPOBEJICHUE KAaueCTBEHHBIX PEAaKIMi Ha XJIOPHUJ-MOHBl W HAONIOJCHHE TPU3HAKOB HX
MPOTEKAHUs, OMBITHI, OTpAXKaromue PU3NUECKUe U XUMHYECKHE CBOMCTBA TaJIOTEHOB U MX
COeMHEHU (BO3MOXKHO HCIOJIb30BAaHKME BUICOMATEPUAIOB), O3HAKOMIIEHHE ¢ o0Opa3laMu
XJIOPHUJIOB (TAJIOT€HU]IOB), O3HAKOMIJIEHHE C 00pa3liaMU cepbl U €€ COeTUHEHUSIMU (BO3MOKHO
HCIIOJI30BAHNE BHUEOMATEPUAIOB), HAOMIOJEHUE TMporecca OOYTrIIMBaHUS caxapa IO
JNEHUCTBUEM KOHLIEHTPUPOBAHHOM CEpPHOW KHUCIOTHI, H3Y4YeHHE XHMHUYECKHX CBOWCTB
pa30aBIeHHON CepHOW KHCIOTHI, IPOBEACHNE KAYECTBEHHOW PEAKIHH Ha CyIb(aT-uoH H



HaOJI0/IeHre TpU3HaKa e€ MPOTEeKaHUsl, O3HAKOMJICHHE ¢ (PU3NYECKUMHU CBOICTBAMU a30Ta,
dochopa u ux coeawHEHW (BO3MOXHO HMCIOJIB30BAaHHUE BUIEOMATEPUAIOB), oOpa3laMu
a30THBIX U (OCPOPHBIX YIOOpEHHI, moydeHue, coOOMpaHue, paclio3HaBaHUE U U3yUEHUE
CBOMCTB aMMHaKa, MPOBEACHUE KAaUYECTBEHHBIX PEAKIMNA HA MOH aMMOHHUS U PocdaT-uoH u
W3y4Y€HUE NPU3HAKOB HMX INPOTEKaHUs, B3aUMOJEHCTBUE KOHUEHTPUPOBAHHON a30THOU
KHUCIIOTBI C MeIbI0 (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPHUATIOB), M3yYE€HHUE MOJCINEH
KPUCTAINTMYECKUX PEHIETOK alMasa, rpaduta, QyuiepeHa, 03HAKOMJICHHE C IMPOIECCOM
a7IcopOIIMU paCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTUBOTasa,
noJiyueHue, coonpanue, pacro3HaBaHUe U U3y4eHUe CBONCTB YIJIEKHCIIOTO ra3a, IpoBeIeHre
KAueCTBEHHBIX peakiui Ha KapOOHAT W CUJIMKAT-UOHBI M M3Y4YEHUE MPU3HAKOB HX
MIPOTEKAHUsA, O3HAKOMJICHHME C MPOAYKIMEH CUIMKATHOW IPOMBILIJIEHHOCTH, PpELICHUE
AKCIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BakHENIne HEMETAIIIBI U UX COEAUHECHUSD.

MeTaiibl M UX COeIMHEHUS

OO0mias xapakTEepUCTUKA XUMHUYECKHX SJEMEHTOB — METaUIOB Ha OCHOBAaHMHM HX
nonoxeHus B llepronmyeckon cucreme xumudeckux siiemeHToB . M. MenpaeneeBa u
ctpoeHuss aroMoB. CrTpoeHne MeTauioB. MeTannuyeckas CBA3b M METAUIMYECKas
KpUCTAJUTMYECKas pelETKa. DIEKTPOXUMHUUECKUH Psii HANpsDKEeHUH MeTauioB. dusndeckue
U XUMHUYECKHE CBOWCTBa MeTaioB. OOmue crnocoOsl mojydeHus MetaiioB. [lonarue o
KOPpPO3UHU METAJUIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT Koppo3uu. CruiaBsl (CTajidb, YYT'yH,
TIOPAIOMUHUI, OpOH3a) U UX PUMEHEHUE B OBITY U MPOMBILUIEHHOCTH.

[[lenounble MeTAIUTBL: TTOJIOKEHUE B [leproanueckoil cucTeMe XUMUYECKUX AJIEMEHTOB
J. . MeHnneneeBa, CTpOGHHME HX AaTOMOB, HaxoxkJIeHHe B mpupone. dusnueckue u
XUMUYECKHE CBOMCTBA (Ha mpumepe HATpus U Kaius). OKCUIbI U THAPOKCHUIBI HATPUS U
kanud. [I[puMeHeHue menoYHbIX METAJIIOB U UX COCTMHEHUM.

[[lenoyHO3eMeNbHBIE METAUIBI MATHUM M KalblLMi: nonoxkeHue B Ilepuomnueckon
cucremMe XuMuueckux aeMeHToB J[. . MenaeneeBa, CTpo€HHE UX aTOMOB, HAX0XKICHHUE B
npupoge. Pusnyeckne U XMMHYECKHE CBOWMCTBA MAarHMs W Kajubuus. Baxkaeimme
COCIMHEHUsT KanblMs (OKCUA, TUAPOKCHI, conr). JKECTKOCTh BOIBI W CIOCOOBI €&
YCTpaHEHHS.

Amomunuii: nonoxenue B Ilepuoanueckoid cucreMe xumudeckux snemeHToB [1. U.
MenpeneeBa, CTpO€HUE aToMa, HAaXOXKJIEeHHE B mpupoae. DuU3NUECKHEe M XUMHYECKHUE
cBOICTBa amfOMUHUS. AM(OTEpHBIE CBOMCTBA OKCUA M TUAPOKCUIA AITFOMUHUS.

Kenezo: nonoxenue B llepmoamyeckoil cucreme Xxumuuyeckux snemeHtoB J[. U.
MenneneeBa, CTpOEHUE aTOMa, HAXOXKJIECHHE B mpupoae. DHU3NUECKHE U XUMHUYECKHUE
cBoiicTBa sxene3a. Okcuapl, ruapokcuabl u conm xkene3a (1) u xenesa (ll1), ux cocras,
CBOICTBA U MOJYYEHHUE.

Xumuueckuit sIkcnepumenm:

O3HAKOMJICHHE C OOpa3laMd METauIOB M CIUIABOB, WX (DU3UYECKUMU CBOWCTBAMH,
H3y4eHHe Pe3yIbTaTOB KOPPO3UU METAIIIIOB (BO3MOKHO HUCIIOJIB30BaHUE BUEOMATEPHAIIOB),
OCOOCHHOCTEH B3aMMOJICUCTBUSI OKCHJAA KalbliUsl M HATpusi C BOJAOH (BO3MOXHO
WCIIOIb30BaHNE BHJICOMATEpPUAIOB), HCCIEJOBAHWE CBOWCTB XECTKOW BOJBI, MpoIecca
TOpEHHUsl Keje3a B KUCIopojae (BO3ZMOXHO HCIOJIb30BaHUE BHUAEOMATEPUATIOB), MPU3HAKOB
MIPOTEKaHUs KAUECTBEHHBIX PEAKIIMIl HA MOHBI: MATHUS, KAJIBLIHS, AIFOMUHUS, IUHKA, JKeJe3a
(11 u xene3a (I1l), mequ (1), HaGnrOEHUE U ONMCAHKE MTPOLIECCOB OKPAIIMBAHUS TIAMEHH



MOHAMHU HATpHsl, Kalus M Kajublusl (BO3MOXKHO HCIIOJB30BAaHUE BMJIEOMATEPHUAJIOB),
uccliel0BaHue aM(OTEPHBIX CBOMCTB I'MIPOKCUAA AIIFOMUHMS U TMIPOKCUAA [IMHKA, PEILICHNE
DKCIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BakHelne MeTaibl U UX COEIUHEHU.

XuMHS U OKpYKAKOUIAs cpeaa

BemecTtBa © Marepuasbl B IIOBCEJHEBHOM JKM3HM 4YelloBeKa. besomacHoe
MCII0JIb30BAHNE BEUIECTB U XMMHUECKHUX peakluii B ObITy. IlepBast momMomib npu XUMHUUYECKUX
0KOTax M OTPABJICHHUSIX.

XYUMHYECKOE 3arpsA3HEHHE OKpyKaroued cpeasl (mpenenbHas — JOMyCcTUMAs
KOHIIEHTpauus Beulects, Aanee — [1JIK). Ponp xuMuu B perieHnn 3K0J0ru4eckux npooieM.

Xumuueckuii IKCnepumenm:

u3yuyeHue oOpas3loB MaTepHasioB (CTEKJIO, CIUIaBbl METAJUIOB, IOJUMEpPHBIE
MaTEpHAIIBI).

Mescnpeomemmnuie cea3u

Peanmusamuss MeXnpeaMETHBIX CBA3€H NP  HM3YYEHHMM XUMHM B 9 Kiacce
OCYILIECTBIISIETCS Yepe3 MCIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX MOHATUH, TaK U
HOHSTHM, SBJISIOIIUXCS CUCTEMHBIMH JUISI OTAEIBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOIO
LUKJIA.

OO01mue ecTecTBEHHO-HAy4YHbI€ MOHATHS: HAy4dHbIM (akT, TUnoTes3a, 3aKOH, TEOpHs,
aHamu3, CHUHTE3, KJIacCU(pUKAIUs, TMEePUOJUYHOCThb, HAOJIOJIEHHE, OSKCIIEPUMEHT,
MOJIETUPOBAHUE, W3MEPEHHE, MOJeNb, SBJICHUE, NApPHUKOBBIA 3(PQEKT, TEXHOJIOrHusi,
MaTepUaJbl.

®dusuka: MaTepus, aToM, 3JEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHJ, H30TOIBI,
PaANOaKTUBHOCTb, MOJIEKYNa, DJIEKTPUUYECKUN 3apsj]l, MPOBOJHUKH, MOJYNPOBOJHUKH,
JMRIIEKTPUKH, (POTORIIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHUE BEIECTBA, a3,
pacTBOp, PacTBOPUMOCTh, KpUCTAJIIMYECKass pelI€TKa, CIUIaBbl, (U3MUYECKHE BEIHYMHBI,
€IMHUILIBI U3MEPEHMS], KOCMMUYECKOE IIPOCTPAHCTBO, TUIAHETHI, 3BE3/1bI, COHIIE.

buonorus: gorocunres, apixanue, Ouocdepa, sKocucTeMa, MUHEpaJIbHbIE YI00peHus,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTBI, INTATEIbHbIE BEILIECTBA.

['eorpadus: atmocdepa, ruapocdhepa, MHUHEPATbl, TOPHbIE MOPOJbI, IOJE3HBIC
MCKOIIa€MBbI€, TOIIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA IIPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE  pe3yibTaTbl OCBOCHUS MPOTrpaMMbl  OCHOBHOIO  OOIIEro
oOpa3oBaHUsl JIOCTUTAIOTCS B XoJi¢ OOyYeHHs XUMHH B €IMHCTBE YYEOHOU U
BOCIIUTATEILHON JIEATEIbBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUUCKUMHU
COI[MOKYJIbTYPHBIMH ¥ JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMHU, TMPUHSITHIMU B
oOIiecTBe TMpaBWJIaMd M HOPMaMH TIOBEIEHUS M CIIOCOOCTBYIOT Ipolieccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AIINKI 00YUYaIOIIUXCS.

JInyHOCTHBIE pe3yabTaThl OTPAKAIOT TOTOBHOCTh oOyuaroumxcs
PYKOBOJICTBOBAThHCS CUCTEMOU MO3UTHUBHBIX IIEHHOCTHBIX OPUCHTAIIUN U PaCIIUPEHUE
OIbITA JACSITEIBHOCTU HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LHEHHOCTHOTO OTHOILIEHHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U
HAay4YHOMY HACIIEJIUI0, TOHMMAaHUA 3HAYEHUS XUMHUYECKOM HAyKH B KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JIOCTOBEPHOW HH(POpMALMEH O
MEPEIOBbIX JOCTHXKCHUSX U OTKPBITHUSX MHPOBOM U OTEUECTBEHHOW XHMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpasKAaHCKOT0 BOCITUTAHMS:

NPEACTABJICHUSI O COLHUAIBHBIX HOpPMax MW TMpaBWiIaX MEXKIUNYHOCTHBIX
OTHOIIICHUN B KOJIJIEKTUBE, KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, Y4eOHO-UCCIEA0BATEIbCKOM, TBOPUECKON M JIPYTUX BUJAX NEATEIbHOCTH,
TOTOBHOCTH K pa3HOOOpa3HON COBMECTHOM JCSITEIIbBHOCTH MPH BHIMIOJTHEHUN YICOHBIX,
MO3HABATENbHBIX 3a/7a4, BBIOJIHEHUM XHUMHYECKUX DSKCIEPUMEHTOB, CO3IaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHMMAHUIO U B3aMMOIIOMOIIIH B MPOLIECCEe
ATOM y4yeOHOU JesATeNbHOCTH, TOTOBHOCTH OLICHHBATh CBOE MOBEACHHE W MOCTYNKHU
CBOMX TOBApUILEN C MO3ULIUHA HPABCTBEHHBIX W MPABOBBIX HOPM C YUETOM OCO3HAHUS
MTOCJIEICTBUU ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHUPOBO33PEHUYECKUE MPEJCTABICHUS O BEUIECTBE M XHUMHYECKOW peakluu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABIISIOIINE OCHOBY
JUTSI TIOHUMAHUS CYITHOCTH HAay4YHOW KapTHUHBI MUpPA, MPEICTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI PUPO/IbI, B3AUMOCBSI34X YEJIOBEKA C MPUPOAHON CPEOi,
O POJIM XMMHUU B IO3HAHUU ATUX 3aKOHOMEPHOCTEH;

MO3HABaTEJbHBIC MOTHBBI, HANpaBJICHHbIE Ha IOJYYEHUE HOBBIX 3HAHUU 10
XUMHUH, HEOOXOJIUMBIC Il OOBSICHEHUS HAOII0JaeMbIX TMPOILIECCOB M SBJICHUMH,
MO3HABATENbHON, WH(GOPMAIIMOHHOW W YHUTATEIIbCKOM KYyJIbTYyphbl, B TOM YHCIIC
HaBBIKOB  CaMOCTOATENbHOM pabdoThl € y4eOHbIMU TEKCTaMH, CIIPABOYHOU



JUTEPATypoOH, JOCTYNHBIMH TEXHUYECKUMHU CpPEICTBAMU  HH(POPMALMOHHBIX
TEXHOJIOTUH;

uHTEpeC K OOyYEHHI0O M TO3HAHMIO, JIIOOO3HATENbHOCTh, TOTOBHOCTH M
CIOCOOHOCTH K caM000pa30BaHMIO, TPOSKTHOM U UCCIETOBATENBCKON e TEIbHOCTH,
K OCO3HAHHOMY BBIOOPY HAmNpaBIEHHOCTH M YPOBHS 00y4YE€HHUS B JaJIbHEUIIIEM;

4) ¢popMUpPOBaHUS KYJbTYPHI 3[10POBb:

OCO3HAHME LIEHHOCTH ’KM3HU, OTBETCTBEHHOI'O OTHOILIECHUSI K CBOEMY 3/10POBBIO,
YCTAaHOBKHA Ha 370pOBbI 00pa3 >KW3HU, OCO3HAHHWE IOCIEACTBUUA W HENPUATHE
BPEAHbIX  MpHUBBIUEK  (YMOTpeOJCHUS  aJKOTONs, HAPKOTHKOB,  KYypEHHS),
HEOOXOMMOCTH COOITIOICHUS TTPABIIT 0€30MaCHOCTH MTPH OOPAIIEHUH C XUMHUYECKUMU
BELIECTBAaMU B OBITY U pealbHOM JKU3HH;

5) TPy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAKTHUYECKOMY M3YYEHHIO Mpodeccuil U Tpyda paziIuyHOro poja,
YBaXKEHHE K TPYAY U Pe3yibTaTaM TPYIOBOU AEATEIBHOCTH, B TOM YHCIIE HA OCHOBE
IPUMEHEHUS PEIMETHBIX 3HAaHUN MO XMMUU, OCO3HAHHBIN BBIOOP MHIAMBUAYAIbHON
TPACKTOPUHM TPOAODKEHUS 00pa3oBaHUs € YYETOM JIMYHOCTHBIX HMHTEPECOB H
CHOCOOHOCTH K XHMHHM, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIENIHON
PO EeCCUOHANIBHON JEATEIbHOCTH U Pa3BUTUA HEOOXOIUMBIX YMEHUN, TOTOBHOCTb
aJanTHPOBATHCA B MPOPECCUOHAIBHOU CPEJIE;

6) 3K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKHU 11€71ecO00pa3HOe OTHOLICHHE K MPUPOJIe KaK UCTOYHMKY YKU3HU
Ha 3emyle, OCHOBE €€ CyIIECTBOBAHMs, IIOHHMMAaHUE LEHHOCTU 3I0POBOTO H
Oe3zomacHOro o0pas3a JKU3HU, OTBETCTBEHHOE OTHOLIEHHWE K COOCTBEHHOMY
(bU3MYECKOMY U TICUXHMYECKOMY 3710POBbIO, OCO3HAHHME LIEHHOCTH COOJIIOICHUS MTPABUI
0e30MacHOro MOBEJNEHUs MpH paboTe C BeEUIeCTBAMHM, a TaKKe€ B CHUTYyalUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TMPHUMEHATh 3HAHUA, MOJydaeMble MPU U3YYEHUH XUMUH, IS
peleHns 3a1ad, CBA3AHHBIX C OKPYKAIOUIEH MPUPOJHOW CPENOM, I MOBBILICHUS
YPOBHSL ~ DKOJIOTUYECKOM  KYJbTYpbl, OCO3HAaHUS  IJ00ANbHOIO  XapakTepa
HKOJIOTUYECKUX TMPOOJeM M MyTel HX peUIeHHs] MOCPEICTBOM METOAOB XHUMHH,
HKOJIOTMYECKOTO MBIIUIEHUSI, YMEHUS PYKOBOJACTBOBATbCS MM B I103HABaTEIbHOM,
KOMMYHHMKAaTUBHOU U COLMAIBHOMN IIPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MerampeaMETHBIX pPE3YJbTATOB  BBIACISIIOT 3HAYMMBIE IS
(dbopMUpOBaHHS MUPOBO33pEHUS OOIIEHAYyYHbIE TOHATHSA (3aKOH, TEOPUS, MPHUHIIMII,
runoresa, (pakT, cucTeMa, MpoLecc, SKCIEPUMEHT U IPYTOe. ), KOTOPbIE UCIIONb3YIOTCS
B €CTECTBEHHO-HAY4YHbIX YU€OHBIX MMPEeIMETaX U MO3BOJISIOT HA OCHOBE 3HAHUN U3 ATUX
npeaMeToB (hopMUPOBATH MPEACTABICHUE O IIEJIOCTHOM HAy4YHOW KapTUHE MUpa, U
YHUBEpCaAlbHblE Yy4YeOHbIE JEHCTBHUA  (IIO3HABATEIbHbIE, KOMMYHHKATHUBHBIE,



peryJSTUBHBIE), KOTOpble obOecreyuBalOT  (OPMUPOBAHHME TOTOBHOCTH K
CaMOCTOSITeJIbHOMY TUIAHUPOBAHUIO U OCYIIIECTBICHUIO YUYEOHOM AEATEILHOCTH.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3oBble JJoruyeckue a1eMcTBHA:

YMEHHUSI KCTI0JI30BATh MPUEMBI JIOTUYECKOTO MBIIIJICHUS IPY OCBOEHUU 3HAHUM:
PacKpBIBaTh CMBIC XMMHUYECKUX TMOHATUN (BBIACIATH UX XapaKTEpHBIC IMPHU3HAKU,
yCTaHaBJIMBATh B3aMMOCBSI3b C JAPYTUMH TOHSATHSIMH), UCIIOIb30BaTh MOHATHS IS
OOBSICHEHUS OTIEIBHBIX (DAKTOB W SIBIICHWM, BEIOMPATh OCHOBAHUS W KPUTCPUH JIJIS
KJacCU(PUKAIMA XUMHUYECKUX BEIIECTB W XUMHUYECKHX PEaKIWi, YCTaHABIWBATH
MPUYUHHO-CJICJICTBEHHBIC CBSI3U MEXKY OOBEKTAMH M3YUYEHHUSI, CTPOUTH JIOTUUECKUE
paccyxaeHus (MHIYKTUBHBIC, JCAYKTHUBHBIC, 110 aHAJOTHH), JACIAaTh BBIBOABI U
3aKJII0UCHUS;

YMEHHUE TIPUMEHSTh B TIpPOIlECCE€ TMO3HAHUS TOHATUA (TpEeAMETHBIE U
METanpeIMETHbIC), CUMBOJUYECKUE (3HAKOBBIC) MOJIEIHU, WCIOIb3YyEMbI€ B XHUMUH,
peoOpa3oBbIBATh IIUPOKO MPHUMEHSEMbIE B XUMHH MOJICIIbHBIC TPEACTaBICHUS —
XUMHUYECKUH 3HAaK (CHMBOJ DJJIeMEHTa), XuMHueckas GopMmylla U ypaBHEHHE
XUMHUYECKOM peaKIuu — IIPH PEIICHUH YueOHO-TT03HaBaTEIbHBIX 3a/1a4, C YIETOM ITUX
MOJICIBHBIX MPEACTABICHUN BBISBIISITE U XapaKTEPU30BaTh CYIIECTBEHHbIC TPU3HAKU
M3y4yaeMbIX OOBEKTOB — XMMHMUYECKHX BEILIECTB U XUMUUYECKUX DPEAKIIHUM, BBHISBIATH
o0Imuye 3aKOHOMEPHOCTH, IPUUYMHHO-CJICACTBCHHBIC CBS3W M IIPOTHUBOPCYHS B
M3y4aeMbIX IIPoOIeccaxX U SIBJICHUSX.

ba3oBble ucciiegoBarTe/IbCKHe JeiicTBUS.

YMEHHUE UCIOJIb30BaTh IOCTABJICHHBIE BOMPOCHI B KaueCTBE WHCTPYMEHTA
MO3HAHUS, a TAK)KE B KAU€CTBE OCHOBBI JJIsI (POPMUPOBAHUS THUIIOTE3bI MO MPOBEPKE
MPAaBUILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOPETEHUE OIbITa 110 IUIAHUPOBAHWIO, OpPTraHM3allMk W IPOBEICHUIO
VYCHUYECKUX OKCIEPUMEHTOB, YMEHUE HaOMojaTh 3a XOJIOM  IMpollecca,
CaMOCTOSITEJIbHO TMPOTHO3UPOBATh €ro pe3ysbTaT, (HOpMyIUpoBaTh OOOOIICHUS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEIEHHOTO OIbITA, UCCIEAOBAHUS, COCTABISATh OTUET O
poJieIaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpaTh, AaHAJW3UPOBATh W HHTEPNPETUPOBATH HH(POpPMAIIUIO
Pa3IMYHBIX BUAOB U (OPM MPEICTABICHUS, MOJy4aeMyl0 U3 Pa3HbIX MCTOYHUKOB
(Hay4HO-TIOMYJIIPHAS JINTEpaTypa XUMUUYECKOTO COJIEP KaHMsl, CITPABOYHBIE MTOCOOUS,
pecypcbl IHTEepHETa), KPUTUYECKH OIIEHUBATh MPOTUBOPEYMBYIO U HEIOCTOBEPHYIO
uH(pOpMaIHIO;

YMEHHUE TPUMEHSTh pa3IMuHbIe METOABl M 3alpoChl MPU TOUCKE U OTOOpE
nHpOpMaIIMM U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAUMBIX ISl BBINOJHEHUS
y4eOHBIX W TO3HABATEIBHBIX 3a/1ad OMPEACIEHHOTO THIIA, MPUOOPETEHUE OTMbITA B



0o0JaCTH  MCMOJB30BAHMS ~ MHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAaHUS PA3IMYHBIX MOMCKOBBIX CHUCTEM,
CaMOCTOATENLHO BBIOUPATh ONTUMANBbHYIO (DOpMY TpelacTaBiieHUs WHOOpPMAIUU U
WUTIOCTPUPOBATH pElIaEMBbI€ 33/1a4l HECJIOKHBIMU CXEMaMH, THarpaMMaMu, IpyTUMU
dbopmamu rpadKu U UX KOMOUHAITUSIMU;

YyMEHUE HCHOJB30BaTh W aHAJIM3UpOBaTh B IMpolecce y4eOHOH W
MCCJIEIOBATENLCKONW JIEATENIbHOCTH WHMOPMAIMI0O O BIMSHUM MPOMBIILIEHHOCTH,
CEJIbCKOTO X0351ICTBA ¥ TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOIIEH TPUPOIHOU CPEBI.

KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe I1eCTBHS:

YMEHHUS 3aJ1aBaTh BOMPOCHI (B XOJI¢ auanora u (Wim) IUCKYCCUU) MO CYIIECTBY
oOcykmaemMoll  Tembl, (OPMYJIHPOBaTb CBOM  HPEJIOKEHHS  OTHOCHUTEIBHO
BBITIOJTHEHUS MPEITIOKEHHOM 3a/1a4u;

YMEHUS IPEJICTABIIATH TOJYYEHHBIE PE3YJIBTATHI IO3HABATEIBHOUN JEATEIbHOCTH
B YCTHBIX M MUCBMEHHBIX TEKCTaX; JEJIaTh MPE3EHTALNI0 PE3YIbTATOB BHINOJIHEHUS
XMMHUYECKOTO S3KCIepuMeHTa (Ja0b0paTOpHOTO ONBITA, JIa0OpaTOpHOW pPadOTHI MO
UCCJIEJOBAaHUIO CBOWCTB BEUIECTB, YU€OHOTO MPOEKTA);

YMEHHSI y4€OHOro COTPYJHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MIO3HABATEJILHOM U UCCIIEI0BATEIbCKON JEATENBHOCTH MPU PEIICHUH BO3HUKAIOUIUX
po0JIeM Ha OCHOBE yu€Ta OOIIMX UHTEPECOB U COTIACOBAHMS TO3ULIUI (00CYKIEHNUS,
OOMEH MHEHMSIMHM, «MO3TOBBIE LITYPMbD», KOOPAMHAIMS COBMECTHBIX JEWCTBUH,
OIpe/ieNIeHNe KPUTEPHEB 10 OLIEHKE KaueCTBa BHIMOJIHEHHON padOThl U JpyTHeE).

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

YMEHUE CAMOCTOSITENIbHO OMNPEAENATh LENH JACSITENbHOCTH, IJIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJHUPOBATH M NPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NesATEeIbHOCTh, BBIOMpaTh Hambosee d(PPeKTUBHBIC CMOCOOBI PEIICHUsS YUYEOHBIX U
IIO3HABATEJIbHBIX  3aJa4, CaMOCTOSATEIBHO COCTAaBJISATh WM KOPPEKTUPOBAThH
MIPEIOKEHHBINA aJITOPUTM JECUCTBUIM IIPU BBIIIOJIHEHUY 33/IaHUM C YYETOM NOJIYyYEHUS
HOBBIX 3HAaHMA 00 H3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKUHUSAX, OLEHUBATH
COOTBETCTBHE MOJYUYEHHOI'O PE3YJIbTATA 3asBJICHHOM LIEIH, YMEHHUE HCIIONb30BaTh U
aHaJM3UPOBATh KOHTEKCTHI, PE/IJIaraeMbI€ B YCIOBUU 3a/1aHUM.

HPEAMETHBIE PE3YJIBTATBI

B cocTaBe npeaMeTHBIX pe3yabTaTOB 10 OCBOECHUIO 00513aTEILHOTO COACPKAHNUS,
YCTaHOBJICHHOTO JaHHOU (peepanbHON padodelt MporpaMMoit, BBIACISIIOT: OCBOSHHBIE
OOyYarOIIMMUCS HAYYHBIC 3HAHUS, YMEHHUSI U CTIOCOOBI IEUCTBHM, CICTTU(UIECKUE IS
peIMEeTHONU 00J1aCTH « XUMUS», BUJIbI IEATEIBHOCTH 110 TOJYyYEHUIO0 HOBOTO 3HAHMS,
€ro MHTEpIpeTalry, NpeoOpa3oBaHUI0O U MPUMEHEHUIO B PA3IMYHBIX yUE€OHBIX U
HOBBIX CUTYaIUsX.

K xonny oOydenus B 8 kjiacce mpeaMeTHbIE Pe3ysbTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:



e PACKPBIBATh CMBICI OCHOBHBIX XMMUYECKHUX MMOHATHI: aTOM, MOJIEKYJIa, XUMUYECKHI
AJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMeCh (OIHOpOJHAs W
HEOJIHOPOJIHAs), BAJICHTHOCTb, OTHOCUTEIbHAS aTOMHasi M MOJIEKYJsipHash Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIAPHAs Macca, MaccoBas JOJSI XHUMHUYECKOIO
AJIEMEHTA B COCIMHEHUH, MOJIAPHBIA OOBEM, OKCHJ, KUCIO0Ta, OCHOBAHHUE, COJb,
ANEKTPOOTPULIATENBHOCTh,  CTENEHb  OKHUCJIEHUS,  XUMUYECKas  peakius,
KJaccuuKanus peakivil: peakiud COCIUHEHHUS, PEaKIMHU Pa3lI0KEHUs, PEaKIUu
3aMEIIEHHUs], peaklMy OOMEHa, 3K30- M HSHIOTEPMUYECKHE PEaKIMU, TEIUIOBOU
ahdexT peakmuu, SAPO aTOMa, DJISKTPOHHBIM CJIOW aToMa, aTOMHAs OpOWUTaIb,
paguyc aroMa, XMMHUYECKasl CBs3b, MOJISIPHAS W HEMOJISIpHAs KOBAJEHTHAs CBSI3b,
MOHHAs CBSI3b, MOH, KATHOH, aHUOH, PACTBOP, MaccoBasi JI0Jisl BellecTBa (IIPOoLeHTHAS
KOHIIEHTpAIs) B pacTBOPE;

e WUUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX MOHSATUNA U MPUMEHSATH 3TH
TIOHATHS TIPU ONKMCAHUU BEIIECTB U UX MPEBPAIICHUN;

¢ ICTIOJIb30BATh XMMUYECKYI0O CHMBOJIMKY JIJIi COCTaBJeHUS (OpPMyJ BELIECTB U
YPaBHEHUNM XUMUUYECKUX PEAKLINM;

e OTIPE/ICNIATh BAJIEGHTHOCTh aTOMOB JJIEMEHTOB B OMHApPHBIX COCAMHEHUSX, CTEIEHb
OKHCJICHHUSI DJIEMEHTOB B OMHApHBIX COEAWHEHUSIX, MPUHAIJICHKHOCTh BEIIECTB K
onpenen€éHHOMY KJIAcCy COEIMHEHUWA 1o (opmyaaM, BUJ XHUMHYECKOW CBA3HU
(KOBaJICHTHAsl U MOHHAs) B HEOPTraHUYECKUX COCITUHEHUSX;

e packpbiBaTh cMbIC [leprnoanueckoro 3akona Jl. . MenaeneeBa: 1eMOHCTPUPOBATH
MMOHMMAaHUE MEePUOTUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHUX DJIEMEHTOB OT HX
nonoxeHnus: B [lepuoamyeckoil cucTteme, 3aKOHOB COXPAaHEHHUSI MacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHHUS, 3aKOHA ABOrajipo;

¢ ONIMCHIBATh W XapakTepuszoBaTh TaOMuMuHyt0 (opmy Ilepuoguueckoit cuctembl
XUMHUYECKUX DJIEMEHTOB: Pa3iMyuaTh MOHATUS «TJIaBHAs moArpyrmmna (A-rpymnmna)» u
«noboyHass noarpynna (b-rpymnma)», manabie U OOJIBIIME MEPUOIbI, COOTHOCHUTH
0003HaYeHUs1, KOTOpbIE UMEIOTCs B Tabyuile «Ilepuoauyeckas cucteMa XUMUUECKUX
aneMmeHToB /. 1. Menneneesa» ¢ 4MCI0BBIMU XapaKTEPUCTUKAMU CTPOEHHUS] AaTOMOB
XUMUYECKUX JJIEMEHTOB (COCTaB W 3apsii sApa, OOIIee YHCIO JJICKTPOHOB H
pacrpeeneHre Ux Mo 3JIEKTPOHHBIM CJIOSM);

e KJTaCCUPUIIUPOBATh  XUMHYECKHE  JJIEMEHTHI, HEOPraHMYECKHUE  BEIIECTBa,
XUMUYECKHE peakinu (10 YUCIy U COCTaBY YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, MO
TeroBoMy 3G HexTy);

 XapaKTEePU30BaTh (OMUCHIBAThH) OOIINE XMMHYECKUE CBOMCTBA BEIIECTB Pa3IMUHBIX
KJIaCCOB, TOATBEpXkKAasi ONHUCAaHUE MPUMEPAMHU  MOJICKYJISIPHBIX YpaBHEHUI
COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIIHA;

e IPOTHO3MPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTU OT UX KaUYE€CTBEHHOTO COCTABa,
BO3MOKHOCTH IPOTEKAHUSI XUMUYECKUX MPEBPAILCHUN B PA3TUYHBIX YCIOBUSAX;



e BBIUUCIISITh OTHOCUTEIBHYIO MOJIEKYJIDHYIO M MOJSIPHYKO MAacChl BELIECTB,
MacCCOBYIO JIOJIK0 XUMHAYECKOIO 3JIEMEHTA 10 (hopMyJie COeTUHEHH S, MaCCOBYIO JIOJIIO
BEILIECTBA B PACTBOPE, IPOBOJUTH PACUETHI [0 YPABHEHUIO XUMUYECKOU PEAKIUU;

e IPUMEHSTh OCHOBHBIE OIEPALlN MBICIUTEIBHON AESITENBHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, 000011IeHUE, CHCTEMATU3AIINIO, KITacCU(DUKAIIHNIO, BBISIBICHUE TPUIUHHO-
-CJICICTBEHHBIX CBSI3€H — JUISl U3yUEHUSI CBOMCTB BEUIECTB U XUMUYECKUX PEAKIIUH,
€CTECTBEHHO-HAYYHblE  METOJbl  IO3HAHMS —  HaONIOACHUE, U3MEpEHHUE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (peabHbIN U MBICIICHHBIN ),

e CJIEOBATh IMpaBUJIAM I[IOJb30BAHMS XUMHUYECKOM TMOCYI0M U J1a0OpaTOpHBIM
000pyI0OBaHUEM, a TAK)KE MpPaBHJIAM OOpAILEHUS C BEUIECTBAMU B COOTBETCTBHH C
MHCTPYKIUSMU 1O BBIIIOJIHEHUIO JITAOOPATOPHBIX XUMHUYECKHUX OMNBITOB IO
NOJyYEHUI0 M COOMpaHHIO Tra3000pa3HbIX BEIIECTB (BOAOPOAAa M KHUCIOPOAA),
IIPUTOTOBJIEHUIO PACTBOPOB C OMNPENEIEHHOW MAaCcCOBOW JOJEH PACTBOPEHHOTO
BEILIECTBA, IUIAHUPOBATh M  MPOBOJAUTh XUMHUYECKUE DKCIEPUMEHTHI 110
pacrno3HaBaHHUIO PACTBOPOB ILEJIOYEH U KUCIOT C NOMOUIbIO HHINKATOPOB (JIAKMYC,
denondTanien, METUIOPAHXK U IpyTHE).

K xoH1y 00yueHus B 9 kiacce rnpeiMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTh C(HOPMHUPOBAHHOCTh y 00YYAIOIIUXCS YMEHUI:

e PaCKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATUNA: XUMUYECKUN DJIEMEHT, aTOM,
MOJIEKYJIa, HOH, KAaTHOH, AaHHMOH, IIPOCTO€ BEIIECTBO, CIIOKHOE BEIIECTBO,
BaJIEHTHOCTb, MJIEKTPOOTPHULIATENILHOCTD, CTEIIEHb OKUCIEHUS, XUMHUYECKAs pEaKIMs,
XUMHYECKasi CBsI3b, TEIUIOBOM A(h(PEKT peakiuu, MoJib, MOJISIPHBINH 00BEM, PacTBOP,
ANEKTPOJUTHI, HEIJEKTPOJIUTHI, DBIEKTPOJIUTUYECKAS] JAMCCOLMALHUS, PEaAKIHUH
MOHHOTO OOMEHa, KaTaJu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE H
HEoOpaTHMble PeaKkH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE PEAKIIUU, OKUCIUTED,
BOCCTAHOBUTENb, OKHUCJICHHE W BOCCTAaHOBJICHHE, aJUIOTPONUs, aM(OTEpHOCTD,
XUMUYECKasl CBSA3b (KOBAJEHTHAsl, MOHHAs, METaJIMYyecKas), KpUcTajuiMdecKas
peméTKa, Koppo3us METAIIOB, CIJIABbI, CKOPOCTh XUMHUUYECKOW peaKlMH, MPEAEIIbHO
nonyctumas konnentpanus [1/IK BemecTsa;

* WJUTIOCTPUPOBATH B3aHUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATHA U MPUMEHATH 3TU
MTOHATUS IIPU ONMCAHNUHU BEIIECTB U UX MPEBPALLECHUN;

¢ ICMIOJIB30BATh XMMUYECKYIO CHMBOJIMKY JJisi COCTaBjieHUs (OpMyJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLINM;

¢ ONIPEACIIATh BAJICHTHOCTb M CTENEHb OKUCIEHUS XUMUYECKHX OJJIEMEHTOB B
COEIMHEHHSIX PA3JIMYHOrO0 COCTaBa, NMPUHAMJIEKHOCTh BELIECTB K OINPENEIEHHOMY
KJIAcCy COeMHEHUI 1o (hopmysiaM, BUJ XUMUYECKOUN CBsI3U (KOBaJeHTHAas, MOHHAS,
METa/NInYecKasi) B HEOPraHWYECKUX COCAMHEHUSX, 3apsij MOHA MO XUMHUYECKOU
dopmyIe, XxapakTep cpelibl B BOJHBIX PACTBOPAX HEOPTraHUYECKUX COETUHEHUM, THII
KPUCTAJUIMYECKOW PEIIETKN KOHKPETHOTO BEIECTBA;



e packpbiBath cmbich [lepuoanueckoro 3akona JI. 1. MeneneeBa u 1IeMOHCTPUPOBATH
€ro MOHKWMAaHME: ONKCHIBATH U XapaKTEePU30BaTh Ta0IMuHyt0 hopmy Ilepuognueckoit
CUCTEMbl XMMHUYECKUX 3JIEMEHTOB: pa3jinyaTh MOHATUSA «IJIaBHas noarpymma (A-
rpynmna)» u «mnobounas noxarpymnmna (b-rpynma)», manbie u OosblIue MEPUOMDI,
COOTHOCUTh O00O3HAYEHUS, KOTOpPhIE HMMEIOTCSI B IEPUOJMYECKON Taliuie, C
YHUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB
U 3apsa sapa, o0IIee YUCiIo SJEKTPOHOB M paCIpesielieHHe UX MO DJIEKTPOHHBIM
CJ0sIM), OOBSICHSITH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB U UX
COEIMHEHHI B Mpeeiax MaJbIX IEPUOI0B U TJIABHBIX MOATPYII C Y4ETOM CTPOCHHUS
UX aTOMOB;

e KJIacCCU(UUMPOBATh ~ XMMHMUYECKHE  DIIEMEHTBhl, HEOPraHWYECKHUE  BEIIECTBA,
XUMHUYECKHE peaklMu (M0 YUCIY U COCTABY YUYaCTBYIOIIMX B PEAKIUHU BELIECTB, IO
TEII0BOMY 3D PEKTY, M0 UBMEHEHUIO CTEIICHEW OKUCICHUSI XUMUYECKUX DJIEMEHTOB);

e XapaKTEepU30BaTh (OMMUCHIBaTh) OOIIME MU CIEHUPUUYECKUE XHUMHYECKUE CBOMCTBA
IPOCTBIX U CIOKHBIX BEIIECTB, TOATBEPKAAsI OIIMCAaHUE IPUMEPAMU MOJIEKYJIIPHBIX
Y MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMHUYECKUX PEaKIINIA;

* COCTaBISAITh YPAaBHEHUs DJIEKTPOJUTHUYECKON IUCCOLMALMU KHCIIOT, IIEJIOYeld WU
COJIEH, TIOJIHBIE U COKpAIIEHHbIC YPABHEHHS PEAKIIM HOHHOTO OOMEHa, YpaBHEHUS
peakuuii, TMOATBEPKAAOIMIMX CYIIECTBOBAHUE T'€HETUYECKOM CBS3HM  MEXKIY
BELIECTBAMHU PA3JIMYHBIX KIJIACCOB;

* PaCKpbIBaTh CYLIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUI MTOCPEICTBOM
COCTAaBJICHMSI JIEKTPOHHOTO OajaHca 3THX PeaKLuid;

e IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX CTPOEHUS, BO3MOKHOCTH
MPOTEKaHUSI XUMUYECKUX MPEBPALICHUI B PA3JIMYHbBIX YCIOBUSIX;

 BBIUUCJIATE OTHOCHUTEIBHYK) MOJIEKYJSIPHYIO U MOJISIPHYRO MAacChl BEILECTB,
MacCOBYIO JIOJII0 XUMHUYECKOI0 3JIeMeHTa 10 (opMyJie COEJMHEHHSI, MACCOBYIO JIOJIIO
BELIECTBA B PACTBOPE, MPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKOM pEaKInu;

e COONMIOAATh MpPaBWJIA TMOJb30BAHUSA XUMHUYECKOM TMOCYJI0M M J1abopaTOpHBIM
o0opy/oBaHUEM, a TAaK)Ke MpaBWiia OOpallleHUsl C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSIMUA TI0 BBIMOJTHEHUIO JIA0OPATOPHBIX XMMHYECKUX OIBITOB TIO
MOJIyYEHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHaKa U YIJIEKHCIIOTO rasa);

e IPOBOIUTH PEAKIIMH, TOATBEPKIAIOIINE KAUECTBEHHBIN COCTAB PA3IMYHbBIX BELIECTB:
pacrio3HaBaTh OINBITHBIM MYTEM XJIOpHIA-, OpOMUI-, HOIU]I-, KapOoHaT-, (ocdar-,
CWJIHMKAT-, Cylb(aT-, TUAPOKCUA-UOHBI, KATUOHBI aMMOHHUSI M HWOHBI HM3yUEHHBIX
METaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;

e IPUMEHSTh OCHOBHBIE OIEpPAllMH MBICIUTEIBHOU AEATEILHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHUE, 0000IleHNe, CUCTEMATU3AIINIO, BBISIBICHUE MPUYMHHO-CIIEICTBEHHBIX
CBSI3€U — JUJI1 U3YUYEHUsI CBOWCTB BEIIECTB U XMMHYECKHUX PEAKIIMNA, €CTECTBEHHO-



Hay4yHbIE METOJbl T[O3HAHMS — HAONIOJICHHE, HW3MEPEHHE, MOJEIMPOBaHUE,
AKCIIEPUMEHT (peaJIbHbIN U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoandecTBo yacoB
Ne HaumenoBaHue pa3jiesioB U K 0 JaekTpoHHbIe (HU(pPOBHIE)
n/m TeM NpPorpamMMbl Bcero OHTPOJIBLHBIE paKTHiecKkne o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoTshI
Paznea 1. IlepBoHayajibHbIe XMMUYECKHE TOHATHS
X — §)

1.1 GCI/:;I(IJ/T[};O?;HziI)II/(II?—IIan 1? ;zflizecxoﬁ 5 2 bubmiorexa HOK

' p https://m.edsoo.ru/7f41837¢

JEATENLHOCTH YEJIOBEKA

12 BeliectBa 1 XuMHueCcKue 15 1 bu6mmoreka [IOK

' peaxknuu https://m.edso00.ru/7f41837c
Wroro mo pazneny 20
Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYeCKUX BellleCTB
21 Boznyx. Kucnopogn. [Tonsitue 06 6 bu6mmoreka [IOK

' OKCcHAax https://m.edsoo.ru/7f41837¢c
29 Bonopon.Ilonstue o kucnorax u 5 1 bubnuoreka [IOK

' COJIIX https://m.edsoo.ru/7f41837¢c
23 Bona. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBaHHUSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCHI 11 1 1 bu6nmoreka [IOK

HEOPraHMYECKUX COCTUHEHUIN
Hroro no paszneny 30

https://m.edsoo0.ru/7f41837¢c

Paznen 3. Ilepuoanuecknii 3axoH u Ilepuognueckas cucrema xummuueckux 3jemMeHToB /I. U. MenneneeBa. CTpoenne aToMoOB.

Xumunueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU
Ilepronnueckuii 3aKOH U
Ilepnonnueckas cucrema
XUMHYECKHX 31eMeHToB /1. H.
Mennene-eBa. CTpoeHue atoma

3.1

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c

XUMHYECKASA CBI3b.
3.2 OKHUCIIUTENBHO- 8 1
BOCCTAHOBHUTEIIbHBIE PEAKIIHN

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c



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

15 bubmuorexa [JOK

Hroro no paszzueny https://m.edsoo.ru/7f41837c

bubmuorexa [JOK

PeszepBHoe Bpemst 3 https://m.edso0.ru/7f41837¢

OBIIEE KOJIMYECTBO YACOB I10

[TPOT'PAMME o8 4 °



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

9 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Jl'j;-)ﬂ HaumeHoBaHue pa3/iejioB U TeM NPOTrPaAMMBbI Beero Konrponsubie  TpakTuueckie f:g:,g)fo(fal}lgmme
padoThI padoTshI pecype
Pa3zneu 1. BeniecTBO M XUMHYeCKHE PeaKIIUun
11 [ToBTOpeHue U yriayOiieHne 3HaHUH OCHOBHBIX Pa3/ieioB 5 1 Bu6moteka [JOK
Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2  OcHoOBHBIEC 3aKOHOMEPHOCTH XUMHUYECKHUX PEAKIIHii 4 BH6J_IHOTeKa HOK
https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHUECKAs JUCCOUAIsl. XUMHUUECKUE PEaKIuu 8 1 1 Bbu6moteka [JOK
B PacTBOpPaxX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTa/ibl M X cOeIMHEHHS
21 OOGmras xapakTepucTuka XuMuaeckux smemMeHToB VIIA- 4 1 bubmuoreka [IOK
rpynmnsl. ['anorensl https://m.edsoo.ru/7f41a636
29 OO0m1as xapakTepucTuKa XUMHUECKUX deMeHToB VIA- 6 bubnnorexa [JOK
rpynnsl. Cepa 1 €€ coequHEHMs https://m.edsoo.ru/7f41a636
23 OO11ast XapakTepUCTHKA XUMUUYECKUX AJIEMEHTOB VA- 7 1 bubmmnoreka HOK
rpynnsl. A30T, hochop U UX COeTUHEHUS https://m.edso0o.ru/7f41a636
24 OOGm1as xapakTepucTuKa XHMHYECKHX JIEMEHTOB IVA- 8 1 5 BI/I6J"II/IOTeKa HOK
TPYIIIBL. YTIEPOJA U KPEMHUN U UX COCAUHEHUs https://m.edsoo.ru/7f41a636
Hroro no pasneny 25
Pa3nes 3. MeTa/liibl U HX COCANHEHUS
3.1  OOmue cBOHCTBA METAIIOB 4 Eg&?ﬁ;ﬁ;ﬁ)gﬁ/}éf 412636
3.2  Baxdeiimmne MeTauIbl U UX COEIUHEHNS 16 1 2 Eg&?ﬁ;ﬁ;{;gﬁ}éf 112636
Hroro no pasneny 20

Paznen 4. Xumus 4 OKpy:Kamomas cpeaa



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

bubnunoreka LIOK

4.1 BemectBa 1 MaTepualbl B )KM3HU YEIOBEKa 3 https://m.edso0.ru/7f41a636

Hroro mo paszneny 3

PesepBHOE Bpems 3 BH@HOTeKa HOK
https://m.edso0.ru/7f41a636

OBILIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68
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https://m.edsoo.ru/7f41a636

IHOYPOYHOE IIVTAHUPOBAHUE
8 KUIACC

KoanuecTBo 4acoB

DJIeKTPOHHBbIE HU(POBHIE

n/n Tema ypoka Bcero Kontpoapueie  Ipaxrueckue o0pa3oBaTejibHbIE PeCypPChI
padoTshI padoThI
1 [Ipenmer xumuu. Poiap XuMUM B KU3HU bubnunorexa LIOK
yenoBeka. Tena u BeliecTa https://m.edsoo.ru/ff0d210c
2 IToHsTHE O METOAAX MO3HAHUS B XUMHUH Bubmorexa LOK
https://m.edsoo.ru/ff0d227e
IIpakTuueckas padora Ne 1 «IIpaBuiia paboTsl B
3 naﬁiopaTopI/m HpanéMm 06pan£)eHm[ cp 1 Bubmorexa LOK
https://m.edsoo.ru/ff0d23dc
71a00pPaTOPHBIM 000PYTOBAHUEM
4 YucTele BemecTBa U cMecH. CriocoObl bubnuorexa [IOK
pas3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
S covetcr (vn mavencpe oo messpomnoi ;  BuGmorerallOK
paMEp p https://m.edsoo.ru/ff0d28c8
COJIN)»
6 ATOMBI U MOJIEKYJIBI bubmiorexa LJOK
https://m.edsoo.ru/ff0d2a6c
7 XHUMHUYECKHUE DJIEMEHTBI. 3HaKH (CUMBOJIBI) bubmmoteka IIOK
XUMHYSCKHX 3JICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTsie U CIIOKHBIE BEIIECTBA bubmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYIISIPHOE YIEHUE Bubmorexa LIOK
yIAp ya https://m.edsoo.ru/ff0d2d50
10 ?{fﬁﬁqgiﬁﬂ;ﬁf i??:ﬁéﬁggiamm bubmaorexa LIOK
PMYJIa. https://m.edsoo.ru/ff0d2eae
XUMHUYECKHX AJIEMECHTOB
11 OTHOCHTENbHAS aTOMHAs Macca. bubmuoreka [{OK
OTtHocuTenbHAsE MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas [0JIs1 XUMHYECKOIr0o JIeMEHTa B bubanoreka LJOK

COECTUHEHNH

https://m.edsoo.ru/ff0d350c



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/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c

bubnunorexa LIOK

13 KonuyectBo BemectBa. Monbs. MomnsipHas Macca https://m.eds00.ru/ff0d5230
14 ®@U3NYECKUE U XUMHUYECKUE SIBJICHUS. bubmuorexa [IOK
XuMuUecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipr3Haku U yCclIOBUS IPOTEKAHUA XUMHYECKUX bubnmnoreka HOK
peaxiuii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEIECTB. bubmmoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 BerunciieHus KoaM4ecTBa, MacChl BEIIECTBA MO bubmuorexa [IOK
YPaBHEHUSM XUMUYECKHUX PeaKLui https://m.edsoo.ru/ff0d5708
Kot .
s | Kot e pent B LOK
8 P » SAMCIICHHA, https://m.eds00.ru/ff0d3f34
oOMeHa)
19 M. B. JIoMOHOCOB — y4€HBII-IHUIUKIIONEIUCT. Bbu6moteka [JOK
O00011IeHNEe U CHCTeMAaTU3alUs 3HAHUN https://m.edsoo.ru/ff0d40c4
20 KonTtponpHast padora Nel mo reme «BemectBa u Bu6mmoteka [JOK
XUMHYECKUE PEAKITUMY https://m.edsoo.ru/ff0d4290
B — .C .
| o, Coome o B 10K
pos p HICCTRO. https://m.edsoo.ru/ff0d448e
O3oH
22 eropora (peasin oxncnemun, ropesie) Bufmiorerca LIOK
poa {peaxil > TOPEHHC)- https://m.eds00.ru/ff0d4614
ITonsiTre 06 okcHuagax
C 0
23 mig)ocoa;g 1;01/111 Zlqrf Hg;gi‘j;‘;ﬁ:’(iii bubmorexa LOK
patop P ) https://m.edsoo.ru/ff0d497a
[IpumeHeHue Kucaopoa
24 nowse o repwaximCCKOw ypasReHIH, 50 buGaorea LIOK
P yp ’ https://m.edsoo.ru/ff0d4790
U HJIOTEPMUYCCKUX PEAKITUIX
TonnuBo (He(dTh, yroiab U MeTaH). 3arpsisHeHNe bu6muoreka [JOK
25 .
BO3JlyXa, CIIOCOOBI €0 MPEA0TBPAICHHUS https://m.edsoo.ru/ff0d4c4a
[TpakTrueckast padota Ne 3 o teme Buborexa IOK
26 «[lony4yenue u coOupaHue KHCIOPOa,

M3y4EHHUE €r0 CBOMCTB»

https://m.edsoo.ru/ff0d4ae2



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
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/ff0d4ae2

27 Boxopon — 351eMeHT U IPOCTOE BELECTBO. bu6nuorexa [IOK
Haxoxenue B npupoje https://m.edsoo.ru/ff0d4ddo
28 Du3nyYecKre 1 XMMUYECKUE CBOMCTBA bubnuorexa [IOK
BoJopoia. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 IToHsTHE O KHCITOTaX U COJISX Bubmorexa LOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sbI MosTydeHus BOAOPOa B TaOOpaTopuu bubmmorexa LIOK
https://m.edsoo.ru/ff0d4ddo
IT 6orta Ne 4 eMe
31 «HpiJIiTH:i;I;afl Ié?)621§21HI/IG Br(I)(;L;plc\)dna M3y4YeHue bubmnorexa LIOK
I » 13YH https://m.edsoo.ru/ff0d4f42
€ro CBOMCTBY
. N bubnunoreka LIOK
32 MounspHslii 006EM Ta30B. 3aKOH ABOTaIpoO https://m.edsoo.ru/ff0d542e
Boruncienus 00b€Ma, KOJIUYECTBA BEIICCTBA
33 ras3a 1o ero u3BeCTHOMY KOJIMYECTBY BEIECTBA buGnuorexa LIOK
i https://m.edsoo.ru/ff0d55a0
Wi 00bEMY
Brruucnenus 00bEMOB ra30B 110 ypaBHCHHIO
34 | peakiuu Ha OCHOBE 3aKOHA 061)6341;{5171 buGnuorexa LIOK
. https://m.edsoo.ru/ff0d5708
OTHOIIICHUH Ta30B
35 dusnyeckue U XUMUYECKHUE CBOUCTBA BOJIEI Bubmnorexa HOK
https://m.edsoo.ru/ff0d587a
. bubmmoteka IIOK
36 CocraB ocHoBanwuii. [TonsTre 06 HHIUKAaTOpaX https://m.edsoo.ru/f0d59e2
Bona kak pactBoputenb. Hackiie e
37 HelfaCI;IHIieI)HH:IE; gchTlfcpr I\Et:lfzoflls}allzlﬂglnﬂ bubmoreka HOK
’ https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PaCTBOPE
IT 6ota Ne 5
38 «Hpallf;ﬁ;lz(l;ﬁzigg (;I:E”II‘B(: 012I 2 ZTIMZ eJIEHHOU bubnmorexa LIOK
p N N P p pea https://m.edsoo.ru/ff0d5eba
MacCOBOH J0JIeil paCTBOPEHHOTO BEIIECTBAY
39 KonTtponsHast padora Ne2 no reme «Kucnopo. bu6muoreka [JOK
Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KiIaccuUKaIus, bubnmnorexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[TonyuyeHne u XMMUYECKHE CBOMCTBA bu6nuorexa [IOK
41 .
KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX OKCHIOB https://m.edsoo.ru/ff0d664e
OcHoBaHus: cOCTaB, Kinaccupuxarms, bubmmoreka [JOK
42 .
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonydyenue u XuMHUUYECKHE CBOMCTBA OCHOBaHUI buGnuorexa LIOK
yi https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, kiiaccudukanms, bu6nunoreka LIOK
44 .
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Toryuenue 1 XuMU4YECKHE CBOMCTBA KUCIOT bubmorexa LIOK
yi https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATypa, COCOObI bubmmoreka [JOK
46 . :
MOJTYyYEHHS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas pabora Ne 6. Pemenue
47 9KCIIEPUMEHTANBHBIX 3aa4 10 TeEME bubmmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPraHMYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI))
['eHeTnyeckas cBSI3b MEXY KlaccaMu bubmmorexa [JOK
48 . :
HEOPraHWYECKUX COCIUHEHUI https://m.edsoo.ru/00ad9a50
N bu6mmoteka IIOK
49 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN https://m.eds00.ru/00ad9ch?
50 Konrtponsnas padora Ne3 o teme "OcHOBHBIE bubmmoreka HOK
KJIACCHI HEOPTAaHUYECKUX COCTMHEHUM" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKYN KJIACCU(DUKAITUU XUMHUIECKUX
51 3J'IepMeHTOB [lonsitue or (bnnag CXOJHBIX bubmmorexa LHOK
’ Py 8 https://m.edsoo.ru/00ad9ffa
AJIEMEHTOB
[Tepuonnueckuii 3akoH u [lepronnueckas
52 CI/I(}:?FGMJIa XUMHUYECKHUX BHeMegTO]iI i | bubnmorexa LIOK
T https://m.edsoo.ru/00ada52c
Menpeneena
53 [Tepuonpl, rpymmbl, TOATPYIIIHI Bubmorexa LOK
PHOLBL, TPYIIIBL, TOATPYT https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP. bubnuotexa [JOK

M30TOomEI

https://m.edso0.ru/00ada342
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CTpoeHue IEKTPOHHBIX 000T0YEK aTOMOB

9 bubnuorexa [JOK
55 anemeHToB Ileproanueckoit cucremsr /1. U. 1 https://m.edsoo.ru/00adashe
Mennencena
X
56 ero monowenio s Tepuomreckoli cncrente 1 1 Buuorexa LIOK
PHOA ’ https://m.edsoo.ru/00ada824
. MenneneeBa
I1
57 3::1;{1::;: Haepillolf I;quI;(I)/IFI?HS?I(OII/{Ia II\[/iIeHH clecB 1 Bubmorexa LOK
p . YK P v a https://m.edsoo.ru/00ada96e
— y4E€HBIH, earor U rpakIaHuH
58 DIIEKTPOOTPULIATETLHOCTh ATOMOB XUMHYECKHUX 1 bubnnoreka [JOK
3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuoreka [IOK
59 Monnas xumuieckas caish 1 https://m.edsoo.ru/00adac34
60 KoBasieHTHast mosipHast XMMHUYECKasi CBS3b 1 Bubmmorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBasieHTHAs HENOJIApHAs XUMUYECKasA CBSI3b 1 bubmiorexa LIOK
https://m.edsoo.ru/00adaab9
bu6mmoteka IIOK
62 CreneHs oxucneHns 1 https://m.edsoo.ru/00adae28
63  OKHCIAUTEIHHO-BOCCTAHOBHUTEIBHBIE PEAKIIHN 1 bubmmorexa LHOK
https://m.edso0.ru/00adb076
bubnunorexa LIOK
64 OKHCIUTENN U BOCCTAHOBUTEIN 1 https://m.edso0.ru/00adb076
65 KonTponbHnas pabora Ne4 o teme «CtpoeHue 1 bubmuoteka [IOK
aToma. XuUMHUYECKasl CBI3b) https://m.edsoo0.ru/00adb486
66 PesepBublit ypok. O6o0mIeHNE U 1 bubmuoreka [IOK
cUCTeMaTH3alus 3HaHuH https://m.edsoo.ru/00adb33c
67 PesepBuslit ypok. O60011eHNE U 1 bubmuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9ch2
68 PesepBublit ypok. O0001IeHNE U 1 bubmuorexa [IOK
cUCTeMaTH3alus 3HaHuH https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68
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9 KJIACC

Ne Tema ypoka KoJunyecTBO 4acoB Hara JIeKTPOHHBbIE U(PPOBHIE
n/m Bcero Konrtpoabnbie Ilpakruyeckune H3YUCHHH o0pa3soBaTe/bHEbIe
padoThI padoThI pecypceel
[Tepuonuueckuii 3akoH. [lepuoanueckas
1 CI/I(?FGMI; XUMHYECKAX :—)HeMEHT(I)[B piI | 1 bubmorexa LIOK
T https://m.edsoo.ru/00adb59e
Meunneneena
3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB
2 XI/IMI/I‘-IGCKEIX 3JIEMEHTOB MEPBBIX TPEX 1 bubmorexa HOK
p P https://m.edsoo.ru/00adb6b6
MIePUOJIOB
Krnaccudukanus 1 HOMEHKIIATypa bubnuotexa [JOK

3 1 .

HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunan XuMuueckoil CBA3U U THIEI 1 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbact
KonTponbnas padora Nel no teme

5 «[loBTOpeHue u yrmyOiaeHue 3HaHHA 1 1
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca
Knaccudukanmsi XuMUuecKux peakiuii bubnuotexa [JOK

6 1 .

10 Pa3IMYHBIM [TPU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsiTHE O CKOPOCTH XUMHYECKOU

7 €aKIuu HOHSII”)FI/IC O TOMOTEHHBIX U 1 bubmorexa [TOK
DEAIHH. https://m.edsoo.ru/00adbe9a
TETEePOre€HHBIX PEAKLIMIX
[TonsiTHE 0 XUMHYECKOM PAaBHOBECHH.

8 @DaxTOopsI, BIUAIOIINE HA CKOPOCTh 1 bubnuoreka [IOK
XMMHUYECKON PEaKIiu U TIOJI0KEHHE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS
OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC bubmuoreka [JOK

9 1 i
peakiuu https://m.edsoo.ru/00adcade
Teopust FIEKTPOTUTUYECKON

10 I/ICEO na I/II/IpCI/IJ'ILHBIe U ciabbie 1 bubmorexa LHOK
8 HHALIH. https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI

N bubnuotexa [JOK

11 HonHble ypaBHEHUS peakLUi 1 1l

https://m.edsoo.ru/00add448
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XUMHUYECKUE CBOUCTBA KUCIIOT U

12 OCHOBAaHUI B CBETE IPeACTaBICHUI 00 bubmiorexa LJOK
Jpel https://m.edso0.ru/00add5d8
ANEKTPOJIUTUIECKOM TUCCOIIUAITUU
13 | npooumncmt of anaepommmooRoi BuGmorexa LIOK
pel ™ https://m.edso0.ru/00add8b2
JIUCCOLTHALIANA
14 [TonsaTre o ruApoOIU3€E COJIEN Enbmorexa OK
P https://m.edsoo.ru/00add9d4
. bu6mmoreka [IOK
15 O000111eHE U CUCTEMATH3aIUs 3HAHUI https://m.eds0o.ru/00addd12
16 [IpakTuueckas pabora Ne 1. «Pemienue bubnnoreka [JOK
IKCIIEPUMEHTAIBHBIX 33134 https://m.edsoo.ru/00addbfa
17 | O oo BuGorexa LOK
P A QLA https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIIHH B PACTBOPAX)»
18 | Ko oo o oo BuGmorexa LIOK
pHUMEp https://m.edso0.ru/00addfe2
XJIopa
10 | Ko exoormn, woma BuGmorexa LIOK
» HOTYHeHHUC, https://m.edso0.ru/00ade104
MIPUMCHCHHE
2 | oo st trom BuGmorexa LIOK
YHCHHC o ’ https://m.edso0.ru/00ade348
W3Yy4YCHHE € CBOMCTBY
2 | xearectem pomet, sormt O 3 BuGmorexa LIOK
peaxmm, A https://m.edso0.ru/00ade488
peareHToB J1aH B U30BITKE
29 O6mas xapakrepucTuka 31emMeHToB VIA- bubnmnoreka [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
2 | Homomte oot g coommemi BuGmorexa LIOK
A p A https://m.edsoo0.ru/00ade64a
pHUpoJie. XUMUIECKHE CBOHCTBA CEPBI
24 CepoBoaopon, cTpoeHue, hu3ndecKue u bubnuorexa [JOK

XUMHYECKUE CBOUCTBA

https://m.edso0.ru/00ade802
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Oxcuppl cepbl. CepHas KHCIIOTA,

bubmuorexa [JOK

25 (bU3MYeCcCKre U XMMUYECKHUE CBONCTBA, https://m.eds0o.ru/00adea28
MIPUMEHEHHE
XUMHUYECKUE PEAKLIUH, JICKAILNE B

o | mone spstmenor ot B LOK

' . https://m.edsoo.ru/00adec8a
XUMUYECKOe 3arpsi3HEHUE OKpY Karolei
Cpelibl COCIMHEHUSIMU CEPbI

27 Beruucnenue MaccoBoi J0JIM BBIXO/1a bubmuorexa [JOK
MIPOAYKTA PEaKIHK https://m.edsoo.ru/00adec8a
OO01mmas xapakTepucTuka 31eMeHToB VA-

28 rpynibl. A30T, pacClipOCTPAaHEHHUE B bubnnoreka [JOK
npupoie, GU3nIecKue U XUMHICCKUE https://m.edsoo.ru/00adeea6
CBOMCTBA

29 AMMHaK, ero (GU3NIECKUe U XUMUICCKHE bubnnoreka [JOK
CBOMCTBA, MOJYYCHUE U PUMEHCHUE https://m.edsoo.ru/00adf004
IIpakTuyeckas Ta Ne 3 1o Tem

30 «Tli?)nyqef{(;deaah}[);fl(zixz J\I{B?/qecl)mee e?"o bubmorexa [TOK

N ’ https://m.edso0.ru/00adf180
CBOMCTB»

31 A30THas KuCoTa, €€ (pru3ndeckue u bubnnorexka [JOK
XHUMUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN

32 yaobpemit. Xiniccroe arpsascine BuGmiorera 1K

. https://m.edso0.ru/00adf518
OKpY>KaroIen cpeibl COeTMHEHUSIMU
a3zoTa
3 fochopan rucnors frometkie bubmnorexa IOK
o https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOMCTBA, MOTyYEHUE
Hcnons3oBanu TOB B KauecTB
34 M;Hgga;EHiIX ;nq())%;%fm?ﬁ 33;};3{61;6 bubmorexa HOK
N ’ https://m.edsoo.ru/00adfc20
MIPUPOAHON cpefibl hocdhaTamu
35 VYrnepoa, pacnpocTpaHEHHE B IPUPOJIE, bubnnorexa [JOK

(pI/ISI/ILIeCKI/Ie 1 XUMHYECKHE CBOMCTRBA

https://m.edsoo.ru/00adfd9c
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Oxcunsl yriaepona, ux pusnveckue u
XUMHUYECKHUE CBOUCTBA. DKOJIOTHYECKHE

bu6mmoreka [IOK

36 npo0JIeMBbl, CBS3aHHBIC C OKCHIOM https://m.edsoo.ru/00adfebe
yriaepoaa (1V)
37 VYronbHast KUCI0Ta U €€ CoNu bubmorexa [IOK
https://m.edso0.ru/00ae006¢
[TpakTuyeckas padora Ne 4 o Teme
38 "[lonyyeHue yriieKucioro rasa. bubnuorexa [JOK
KauecTBeHHast peakiusi Ha KapOoHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBOoHaYaIIbHBIE IOHATHUS
39 operpaHOI/It?ecaIiIHX Beem;:TBax K(;.i 0 Bronmozexa LIOK
https://m.edsoo.ru/00ae054e
COCJIMHEHHSIX YTIIepo/ia
40 Kpemnunii u ero coenqunenus bubmmorexa LJOK
https://m.edsoo.ru/00ae080a
[IpakTuueckas pabora Ne 5. Pemenue
a1 AKCIIEPUMEHTAIIbHBIX 33724 110 TEME bubnuorexa [JOK
«BaxkHeiinmne HeMEeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCJIUHECHHU S
o
2 i neveraimn ubmiorera LIOK
https://m.edso0.ru/00ae0el8
COCJIUHECHHU S
OO6m1ast XxapakTepruCTUKa XUMUUECKHUX
| wernon, Meraniero B LOK
. https://m.edsoo.ru/00ae103e
KpUCTaJTn4eckast pemeérka. Guzndeckue
CBOICTBA METAJLJIOB
https://m.edso00.ru/00ae1156
METaJJIOB
OOu1re crnocoObl MOTYyYeHHUS METAILIOB.
45 CnuiaBel. Beruucienus no ypaBHEHUSIM bubnuorexa [JOK

XUMHUYECKHUX PEaKLUH, ECIIN OJIUH U3
peareHToB COAEPKUT MPUMECH

https://m.edsoo.ru/00ael1156
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bubmuoreka [JOK

46 Honstrie o kopposuu MeTasLIos https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47 Ilenounpie MeTaL bl https://m.edscL)E).ru/Oan14b2
48 OKcubl ¥ THAPOKCUIBI HATPUS U KU BH6H_H0TeKa 0K
https://m.edsoo.ru/00ae14b2
49 IllenoynO3eMeNbHBIC METAJIbI — KAJIbITUH bu6mmoreka [IOK
Y MarHui https://m.edsoo.ru/00ae15e8
50 Baxueiinme coeqMHEHNS KaJIbLIU bubmoreka LJOK
https://m.edsoo.ru/00ae15e8
51 O06o0011IeHre U CUCTEMAaTU3allisl 3HAHHMA
59 JKEcTKOCTh BOIBI U CIIOCOOEI €€ bu6mmoreka [IOK
YCTpaHCHUS https://m.edso0.ru/00ae1886
o | bor a6 1o B LOK
yerpanenus” https://m.edso0.ru/00aelae8
N bubmnoreka [JOK
>4 AJiOMUHHT https://m.edsgj.ru/Oanch
55 AMpoTepHbIe CBOMCTBA OKCHIA U bubnnorexka [JOK
THIPOKCUA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
56 Kereso https://m.edsg).ru/Oanld86
57 Oxcuipl, THIAPOKCH B 1 cosu xene3a (1) bubnuotexa [JOK
u xenesa (1) https://m.edsoo.ru/00ae35e6
58 O06o001IeHre U CUCTEMAaTH3allisl 3HAHHUMA
[IpakTnueckas padbora Ne 7. Pemenue
59 AKCIIEPUMEHTANBHBIX 33724 10 TeMe bubmuorexa [JOK
«Baxxueinme MeTauIbl ¥ UX https://m.edso00.ru/00ae3de8
COCTMHCHHM S
Brruncnenus mo ypaBHEHUSIM
XUMHYECKHUX PEaKIIHid, €CJIN OJIUH U3 Bubmorexa [IOK
60 peareHToB J1aH B U30BITKE WU COACPKHUT

npuMecH. BeraucineHnust MaccoBOU 10U
BBIX0J1a IPOAYKTa peaKknu

https://m.edso0.ru/00ae1750
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61 O0o001IeHNEe U CHCTEeMAaTHU3alMs] 3HAHUI 1
KontponbHas padota Ne4 o teme
62 «BakHel1111e MeTaIabl U UX 1
COEIMHEHUS
63 BeniecTBa 1 maTepuaibl B TOBCEIHEBHOM 1 bu6mmoreka [IOK
JKU3HU YeI0BEKa https://m.edso00.ru/00ae3f50
64 XHUMHYECKOE 3arpsA3HEHNE OKPYKaAIOIIEeH 1 bubmmoreka [IOK
cpebl https://m.edsoo.ru/00ae4270
65 Ponb xuMHUM B perieHnH SKOJIOTHYECKUX 1 bu6mumorexa [IOK
podIeM https://m.edsoo.ru/00ae4270
66 PesepBHrlit ypok. O6001eHNE 1 1 bu6mmoreka [IOK
CHUCTEMATH3AIMS 3HAHWMA https://m.edso0.ru/00ae0d0a
67 PezepBHblit ypok. O6001eHne u 1 bubnnorexa [HOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00adb33c
68 PesepBHrlit ypok. O60011eHNE U 1 bu6mmoreka [IOK
CHUCTEMATH3AIUS 3HAHWUM https://m.edso0.ru/00ad9cb?2
OBULIEE KOJIMYECTBO YACOB I10 68
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