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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTABICHHBIX
B ®I'OC 00O, a Takxe Ha 0OcHOBE (efepaibHON pabouel NporpaMMbl BOCIIUTAHUS
U C Y4YeTOM KOHIEMIUMU TMPEnojaBaHusi Y4yeOHOTO TpeaMeTa «XHUMUs» B
oOpazoBaTebHbIX opranuzanusax Poccutickoit @eneparuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEACTBAMHU Y4EOHOTO
npeaMeTa, yCTaHaBIUBACT o0si3aTenbHOE IpeIMETHOE coziepKaHue,
npeaycCMaTpUBAET pPACHpPEICIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
pazienaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpEJEsieT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEMYHO
MOCJICIOBATENIBHOCTh ~ M3YYEHUS XHMHH C  y4€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYaroluxcsi, OMNpPEAeNIIeT BO3MOXHOCTH TIpeaMera  JJis
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIero oOpa3oBaHus, a Takke TpeOOBaHUM K
pesynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaroIIerocsi MO OCBOEHHUIO
y4eOHOTr0 coJiepKaHusl.

3HaHME XHMHUHU CIY>KUT OCHOBOM s (OPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (GopMUpYEMble XUMHUEH MPEJCTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIONUHU BEIIECTB B MPUPOJE, O MyTAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3ydyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopmMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUPOBAHHE MBIIUICHUS] U TBOPUYECKHX CIOCOOHOCTEM
OoOydJarommxcs, HABBIKOB WX CaMOCTOSITENIBHOW Y4eOHOW  JIeSITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOJUMBIX KaK B
MOBCEIHEBHOM XKM3HU, TaK ¥ B TPO(HECCHOHATLHOM eI TeTLHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LETTIOCTHOTO B3IJIs/1a HA €IMHCTBO MPUPOBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXCs;



crocoOCTBYyeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJOTHYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyUYEHHUUM XUMUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusl ~ ydyeOHOro  mpeameTa, KOTOpbIM  SBIAETCA  IEeAaroruyecku
aJanTUPOBAHHBIM OTpaXkeHHWeM 0a30BOM HAYKH XMMHH Ha OINpPEAeIEHHOM dTane eé
Pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oO0pa3oBaHUsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHMYeCKOM XUMHUM U HEKOTOPHIX OTACJBHBIX 3HAYMMBIX TTOHSATHIM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coiepkaHusi MPOrpaMMbl MO XUMHHU C(PopMHUpOBaHA HAa OCHOBE
CUCTEMHOro mojaxonaa Kk e€ uzyudeHuto. CojaeprkaHue CKIIJbIBAETCS U3 CUCTEMBI
MOHATUN O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMbI TOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl 1O MPHUHIUITY
MOCJIEIOBATENILHOTO PA3BUTHUS 3HAHUIM Ha OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

— Ilepuognueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YUYEHHS O CTPOEHUHU aTOMa U XMMHUYECKOU CBSI3H;

— TpEeACTaBICHUN 00 DIIEKTPOJMTHUYECKOW JTUCCOIMAIIMKM BEIIECTB B
pacTBopax.

Teopernueckue 3HaHUSA pacCMaTPUBAIOTCS HAa OCHOBE AMIMUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K IPYTOMY, BBIMOIHSS (YHKIUHU OOBSICHEHHS U IPOTHO3UPOBAHUS CBOICTB,
CTPOEHHMS U BO3MOKHOCTEN MPAKTUYECKOTO IPUMEHEHHUS U MOIYUYEHUS U3Y4aeMbIX
BEILECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJICTABIEHUS] O XUMUUYECKON COCTABISAIOLICH HAYYHOU KapTUHBI MUpA B JIOTUKE
€€ CUCTEMHOM NPHUPObL, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METO/1aM
MO3HAHUS B Hayke. M3yueHrne XMMHUU MPOUCXOAHUT C MPUBICYECHUEM 3HAHUU U3
paHee HU3y4YEHHBIX yuyeOHBbIX mpenmeToB: «Okpyxaromuid mupy», «buonorusa. 5-7
Kiacce» u «dusnka. 7 Knacey.

[Ipy w3ydeHWW XUMHHM TPOUCXOAWT (HOPMUPOBAHWE 3HAHUH OCHOB
XUMUYECKOW HAYKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATENbHOCTU YEJI0OBEKA U KaK OJTHOT0 U3 KOMIIOHEHTOB MUPOBOU KyJIbTYphIL. 3a/1aua
y4e0HOTO TpeaAMETa COCTOUT B (DOPMHUPOBAHUN CHCTEMBl XUMHUYECKUX 3HAHUA —
BOKHEUIINX (PAKTOB, MOHATHI, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUM, TOCTYIHBIX
00001IEHNI MUPOBO33PEHUECKOTO XapaKTepa, sS3blka HayKd, B MPUOOIICHUU K



HAyYHBIM METOJaM TIO3HAHUS MPH MU3YYCHHUH BEIICCTB M XMMHYCCKUX PEAKIIHi, B
(bopMHUpPOBaHUY U PA3BUTHH ITO3HABATECIIEHBIX YMEHUHN M UX PUMEHECHUHU B yU4eOHO-
MO3HABATEIBLHON U y4eOHO-UCCIEI0BATENbCKON EATEIbHOCTH, OCBOEHUHU MPABUJI
0e30MmacHOro o0panieHus ¢ BEIIeCTBAMH B TTOBCETHEBHOM JKU3HHU.

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

— (opMHUpOBaHHE WHTEIUICKTYAIBHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJAHHYECTBY, CAaMOCTOSTEIHLHOMY MPHUHATHIO PEIICHHM,
CIIOCOOHOM aTalTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSIM JKH3HU;

—  HalpaBJICHHOCTh OOyYeHHs Ha CHUCTEMaTHYeCKOe TMPHOOIICHUE
oOydJarmmxcs K CaMOCTOSTCIBHOW TO3HABATEIBHON JEATEIHbHOCTH, HAYYHBIM
METOJIaM TI03HAHMSI, (POPMHUPYIOIIMM MOTHBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHUMHWH;

— o0ecrieueHre YCIOBUM, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00yJarOIITUMUCS
OIbITAa Pa3HOOOPA3HOW JEATCIBLHOCTH, IMO3HAHUS W CaMOIIO3HAHUS, KITFOUYCBBIX
HABBIKOB (KITFOUEBBIX KOMIICTEHIINI), UMEIONIUX YHHUBEPCATLHOE 3HAYCHUE IS
Pa3IUYHBIX BUOB JICATCILHOCTH,

— (dopmupoBaHue O0OIICH (YHKIMOHATLHOM ¥ ECTECTBEHHO-HAYYHOU
IrPaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3ys 3HAHUS W ONBIT, MOJIyYCHHbIE MPH H3YYCHUU
XUMHH, IPUMEHATH UX MPU PEUICHUU MPOOJIeM B TOBCEIHEBHOM KU3HU U TPYOBOM
NEeSITEbHOCTH;

— ¢opMmHpoBaHUE Yy OOyYaloOlUMXCs T'YMaHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUWU HJs BBIPAOOTKH DKOJIOTHUYECKH
1eJIeCO00pa3HOro TMOBEJACHUSI B OBITY M TPYAOBOM JEATENBHOCTH B IENAX
COXPAaHEHHS CBOETO 3/I0POBbS U OKPYKAIOIIECH MPUPOTHOI Cpeibl;

— pa3BUTHE MOTHBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAaMOBOCTIMTAHHIO HA OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOQUIsS M HANPaBICHHOCTH IalbHEHIIETO
o0yJeHHUSI.

OO611ee unciio 4acoB, OTBEIEHHBIX /IS U3yUCHHSI XUMHUH HA YPOBHE OCHOBHOTO
obmero oOpaszoBanus, coctaBiser 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COIEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayanbHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YelIOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBONCTBA BEIIECTB. ATpPETaTHOE COCTOSHHE
BemlecTB. [loHsATHE O MeTOAaX MO3HAHUS B XUMHUU. YHCThIE BEIIECTBA U CMECH.
Crnioco0slI paszjeneHus cMecen.

ATOMBI M MOJIEKYJIbI. XUMHUYECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClIOXKHBIE BelleCTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumunueckas ¢popmysa. BareHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BellecTB. OTHOCUTENbHAA aToMHasi Macca. OTHOCUTENbHAS
MOJIEKyJIgpHasi Macca. MaccoBasi J0JIsl XUMUYECKOTO JIEMEHTA B COEUHECHUH.

KomuuecTBo BemectBa. Mosib. MonsipHas macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUWHMI] BelecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkrue U XUMHUUYECKHUE SBIICHHUS. XUMHUUECKash peakius U e€ MpPU3HaKHU.
3aK0H COXpaHEHMs MacChl BemecTB. XuMmuueckue ypaBHeHus. Knaccudukarms
XUMHYECKUX PEaKINil (COeAMHEHUS, Pa3JIOKEHUS, 3aMeIlIeHUs, OOMEHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCy0#, mpaBuiaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYJ0BaHUEM, U3YyUYEHUE U OINMCAHUE
¢uznuecknux CBOMCTB 00pa3llOB HEOPraHWYECKUX BEIIECTB, HaOIIOACHUE
¢usnueckux (TUIaBICHHE BOCKA, TasHUE JIbJla, pAacTHpaHUE caxapa B CTYIKeE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KUCJIOTOW) SIBJICHHM, HaOJIIOICHUE U
ONMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUAOM Oapusi, pa3ioKeHUE THAPOKCHIA
Meau (II) mpu HarpeBaHuM, B3auMoAeHCTBUE kese3a ¢ pactBopoM coiu meau (10),
M3y4eHHE CIOCOOOB pa3/elieHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BhIIApUBAHUE, NUCTHWUIAIUS, XpoMaTorpadus, MpoOBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHE W  ONHCAaHUE  PEe3yJIbTATOB  MPOBEICHHS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHMS MAaCChl, CO3JaHUE MOJENIeH MOJEKY
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cMech razoB. CoctaB Boznyxa. Kucimopon — 3JaeMEHT U MpOCTOe
BemiectBo. HaxokaeHnue kucimopojga B mpupoje, (GU3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. IIpumenenue kucnopoaa. CrocoObl
MOJIyYEHUs KUCIOpoJa B Ja0OpaTopud U MOpOMBIIUIEHHOCTH. Kpyrosopot
KHciopoa B mpupoje. O30H — alioTponHasi MOAU(PUKAIUS KUCIOPOaa.



TermnoBoit >P(GEeKT XUMUYECKON peakuu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOIO 3(hdekra, pazpylieHue 030HOBOTO CIIOS.

Bonopon — aneMeHT u npoctoe BemecTBo. Haxoxnenue Bonopoaa B NpUpoe,
dbu3YecKre U XUMHUYECKUE CBOMCTRA, MPUMEHEHHUE, CTIOCOOKI TToTydeHus. KUCIIOThI
U COJIH.

Momnsipabiii 00BEM ra3oB. Pacy€Thl M0 XMMUYECKUM YpaBHEHUSIM.

duznueckue CBOMCTBA BOAbl. Boma kak pacTtBoputelb. PacTtBOpHIL.
HacpiieHHple 1 HEHACHIILIEHHBIE PacTBOpBl. PacTBOPHMMOCTH BEIIECTB B BOJE.
MaccoBast 10Jis1 BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJbl. OCHOBAHUS.
Ponp pacTBOpOB B IpUpOJie M B )KU3HU 4YenoBeKa. KpyroBopoT Bozbl B IpUPO/IE.
3arpsi3HeHrEe NPUPOIHBIX BOJI. OXpaHa U OYMCTKA MPUPOIHBIX BOJ.

Knaccudukanuss neopranuueckux coeauHeHui. Oxcuabl. Knaccudukanus
OKCHJOB:  coyieoOpa3yroniie  (OCHOBHBbIE, KHCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcuaoB. ®Pusznueckue U XUMHUYECKHE
cBOMCTBa OKCUIOB. [TonyyeHne okCuaoB.

OcHnoBanusi. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HomeHkiatypa ocHOBaHui. DPU3NUECKME M XWMHYECKHUE CBOMCTBA
ocHoBaHui. [losrydeHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus xkucnor. Homenknatypa kucnoT. dusznueckue u
XUMH4YECKHEe cBOMCTBa KHUCJIOT. Psn aktuBHoctn MetayuioB H. H. bekerosa.
[Tony4yeHue KucIor.

Comu. Homenknarypa comneil. @uszndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

I'eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCIUHEHUMU.

Xumuueckuit IKCnepumenm:

KA4ECTBEHHOE ONPEACIIEHUE COJIEPKAHUS KUCIOPOIa B BO31yXe, MOIy4YEHUE,
coOupaHue, pacro3HaBaHWE W W3YyUYCHHE CBOWCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpalieHus TopeHus (Toxkapa), 03HaKOMJIEHUE ¢ 00pa3IiaMu OKCUIO0B U OTICAHHE
UX CBOMCTB, MOJy4YeHHE, COOHMpaHHE, paclo3HABaHHE M U3YYEHUE CBOWCTB
BOJIOpoJa (ropeHue), B3auMoaencTBie Bojiopoaa ¢ okcuaom meau (1) (BozmoxHO
MCITIOJIb30BaHUE BUACOMATEPUAIIOB), HAOIIOICHIE 00PA3I[OB BEIIECTB KOJTUIECTBOM
1 ™Monb, uccinegoBaHue OCOOCHHOCTEM pACTBOPEHHUsI BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MACCOBOM JOJEH
PacTBOPEHHOIO BEILIECTBA, B3aUMOJCICTBHE BOJbI C MeETaJlaMH (HATpUEM U
KaJbliieM) (BO3MOXKHO MCIIOJIb30BAHME BUIEOMATEpPUAJIOB), HCCIEI0BaHUE
00pa3IoB HEOPTraHUUYECKUX BEIIECTB PA3IMUHbIX KJIACCOB, HAOIIOJIEHUE U3MEHEHUS
OKpAaCKy MHJIUKATOPOB B PACTBOPAX KUCJIOT U LIEJIOYEH, N3yUEHUE B3aUMOICCTBUS



okcuna meau (II) ¢ pactBopoMm cepHOM KUCTOTHI, KUCIOT C METAJJIAMU, PEAKIIHUMA
HEUTpaJIM3alluy, TMOJYYEeHUE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJHOTO
MeTaJllla PYTUM U3 PAcTBOPA COJIU, PEIICHUE IKCIEPUMEHTAIBHBIX 3a7a4 0 TEME
«BakHenIne Kiacchl HEOPraHMYECKUX COCIUHEHUIN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHuCIUTENBHO-BOCCTAHOBUTE/IbHBIE PeaKIUU

[lepBble MOMBITKU KIacCU(UKAIUM XUMUYECKUX HJieMeHTOB. l[loHsTue o
IPYIIax CXOJHBIX DJEMEHTOB (IETOYHBbIE U IIEJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
Y TUJPOKCH/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucremMa XMUMUYECKUX AJIEMEHTOB /l.
N. Menpneneesa. Kopotkonepuoanas u juiuHHONIeproiHast popmsl [lepuoanueckoit
cuctemMbl xumudeckux snemeHtoB [[. WM. Mennaeneesa. Ilepuonbl U TrpyImiibl.
DU3NYECKUN CMBICI OPSIAKOBOTO HOMEPA, HOMEPOB MEPHUOJIa U TPYIIIIHI JIEMEHTA.

Crpoenue atomoB. CocTtaB aToOMHBIX siaep. M3otomnbl. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX  00O0JIOYEK aTOMOB TEepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl JI. M. MeHnaeneeBa. XapakTepucTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHutro B [lepuonnueckoii cucreme /. . Meneneena.

3aKOHOMEPHOCTH H3MEHEHHsSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METALINYECKUX U HEMETAININYECKUX CBOMCTB 110 TPYIIIaM U MEPUOJaM.

3nauenue I[lepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB [UJI1 Pa3BUTHs Hayku W mnpaktuku. [[. M. MeHpeneeB — y4yé€Hbli U
rpaXkJIaHUH.

Xumuueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSPHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucneHusd.  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIHUU.
IIporuiecchl okucaeHus U BoccTaHOBIEHUA. OKUCIUTENU U BOCCTAHOBUTENH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEIIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBL  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropenue, peakiuu pa3ioKeHHs, COCTUHEHUS).

Mexcnpeomemmunie ceasu

Peanuzamus MexXnpeaMETHBIX CBSI3€M INMPH HM3YYEHHM XHUMUHA B 8 Kiacce
OCYLIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX ECTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATHUM, SBJISIIOIIUXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.



OO01muMe ecTecCTBEHHO-HAYYHbIE MOHATHUS: HAay4yHBIM (DakT, runoresa, Teopus,
3aKOH, AaHallu3, CHHTE3, KiIaccu(ukamus, NEePUOJUYHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJIETTUPOBAHKE, U3MEPEHUE, MOJIENb, IBJICHHUE.

®dusznka: Matepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUI, U30TOIIbI,
PaAMOaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUI 3apsj, BEIIEeCTBO, TEJNO, OOBEM,
arperaTHO€ COCTOSIHME BEIEeCTBa, Tra3, (U3MUYECKHE BEJIUYUHBI, E€IUHULIBI
U3MEpPEHHUs, KOCMOC, TUTaHeThl, 3BE3/b1, COMHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpPaJIbl, TOPHBIE MTOPOIbI, TOJE3HbIE
HCKONIaeMbl€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBo U XUMHYecKasi peaKIusi

[lepuonuueckuii 3akoH. [lepronuueckas cucteMa XUMHUUECKUX 3J€MEHTOB /1.
N. MenneneeBa. CtpoeHne aToOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHM CBOMCTB
XUMHUYECKHUX AJIEMEHTOB NIEPBLIX TPEX MEPUOJIOB, KaJUsl, KAJIbIHUI U UX COSTUHCHU
B COOTBETCTBUM C TIOJIO)KeHHEM »diemMeHToB B Ilepumonnueckoid cucreme
CTPOEHUEM UX aTOMOB.

CtpoeHue BelecTBa: BHUJIbI XUMUYECKOM CBSI3H. THIBI KPUCTATIMYECKHUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKUA U
BUJIa XUMUYECKOU CBS3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMUYecKUX peakiuii Mo pa3IudHbIM MPU3HAKaM (110 YUCTy
M COCTaBy YYAaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY d(ddekTy, 1o
U3MEHECHHIO CTETICHEW OKUCIICHHUS XMMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTHU, IO
YYacTHUIO KaTaiau3aropa). JK30- U SHAOTEPMUYECKUE PEAKLIUH, TEPMOXUMHYECKUE
YpaBHEHHS.

[Tonsitue o ckopocTh xumudeckoi peaknuu. [loHsTHe 00 0OpaTUMBIX H
HEOOPATUMBIX XMMUYECKUX peakiusix. [IoHsTHE 0 rOMOTeHHBIX M IeTepOTreHHBIX
peakuusx. llonstue o karamuse. [lonsTue o xumuueckoM paBHoBecuu. DaKTOPHI,
BIUAIOIIME HA CKOPOCTb XWMHYECKOW pEaKUHH W IOJIOKEHUE XHUMHYECKOrO
paBHOBECHS.

OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE ~ PEAKI[MU,  JJIEKTPOHHBIM  OanaHc
OKHUCJIUTEJIbHO-BOCCTAHOBUTEIBHON  pEaKIUH. CocraBnenue ypaBHEHHUI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIMil €  HUCIOJb30BAaHUEM  METOJa
3JIEKTPOHHOTO OasaHca.



Teopust JIEKTPOIUTHYECKON AUCCOUUALNN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
KaTtnonsl, annoHbl. MeXaHNW3M IOUCCOLMALMM BEIIECTB C PA3JIUYHBIMU BHJIAMH
XUMHYECKOU cBsi3u. Ctenens auccounanuu. CUIbHbBIE U Cl1a0ble 3JIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y ciioBusi MPOTEKAHUSI peaKIMidA HOHHOTO 0OMEHa,
IIOJIHBIE M COKpAall€HHbIE HWOHHBIE YpaBHEHMs peakuuii. CBoOWCTBa KHCIIOT,
OCHOBaHHUM U COJIEH B CBETE MPECTABIECHUN 00 ANEKTPOIUTHUECKON TUCCOLIMALIIH.
KauecTBeHHbIE peakiuu Ha MOHBL. [IoHATHE O THApPONHU3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJCISIMUA KPUCTAIMYECKUX PEHIETOK HEOPTaHMYECKHUX
BEUIECTB — METAJUIOB M HEMeTauioB (rpadura W anmasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOM peakiiuu OT
BO3JICHCTBUA  Pa3IUYHbIX  (PAKTOPOB, UCCIENOBAHUE AIIEKTPONPOBOJHOCTH
pPacTBOPOB BEIIECTB, MPOIIECcCa AUCCOLUALINU KUCTIOT, IIEJI0Uel U coliel (BO3MOXKHO
UCIIOJIb30BAHUE BHJIEO0 MATEPHUAJIOB), MPOBEAECHUE OIBITOB, WUIHOCTPUPYIOLIUX
NpU3HAKU TPOTEKAaHUs peakuuii HOHHOro obOmeHa (oOpa3oBaHuE oOcajika,
BbIJIEJICHUE Ta3a, O0Opa30BaHHME BObI), OMBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN (TOpEHUe, pEeaklUHMH pas3iioKEeHHUS,
COCIMHEHHUS), pACMO3HABAHHE  HEOPraHWYECKUX  BEIIECTB C  MOMOIIBIO
KAUYECTBEHHBIX PEAKIIMM HA UOHBI, PELIEHUE dKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemerajiibl 4 MX cOeAMHEHUS

OO6mast xapaktepucTuka TranoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne u (Qu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — raJJIoTeHOB. XMMUYECKHE CBOMCTBA HA IIPUMEPE XJI0pa (B3auMOICHCTBHE
C MeTaJUlaMH, HEMeTajUlaMH, Iuesnoyamu). XiiopoBojmopon. ConsiHasg KHCIIOTa,
XUMHYECKHE CBOMCTBA, IMIOJIyYCHWE, NpuMeHeHue. [JleilictBue xjopa |
XJIOPOBOJIOPOJA HAa OPTaHU3M 4YeJIOBEKA. BaxkHenme XJIopuabl U UX HaX0XKICHUE B
IPUPOJE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CrpoeHue u (u3NYeCKue CBOWCTBA
MPOCTBIX BEUIECTB — KHCIOPOa U CePbl. AJNIOTPOINHbIE MOAU(DUKAIIMM KUCIOPOa
U cepbl. XUMUYeckue cBoicTBa cepbl. CepoBOIOPOA, CTpOCHUE, (PU3HMUECKHE U
XUMH4YECKUe CBOMCTBA. OKCHIBI Cepbl KaK MPEACTABUTENN KHUCIOTHBIX OKCHJOB.
Cepnas xkucnora, Gpu3ndecKie U XUMHIECKUE CBOMCTBA (00IIHe KaK MPEeACTaBUTEINS
KJjlacca KHCJIOT M crenuduueckue). XUMHUYECKUE PEaKkiuu, JeKallie B OCHOBE
MPOMBIIIJIEHHOTO CIOC00a MOMy4YeHUs CEpHOM KHUCHOThl. [IprmeHeHue cepHoOM
kucaoTel. COJM CEepHOM KHCIOTHI, KadeCTBEHHas peakuus Ha CyJIb(paT-HOH.
Haxoxnenue cepbel m €€ COCOUHEHUM B MNPUPOJAEC. XHMHUUYECKOE 3arpsi3HCHUE
OKpYXaIoLEel Cpelbl COECOUHEHUSIMU Cepbl (KUCIOTHBIE JIOXKIH, 3arpsi3HEHHE
BO3/lyXa U BOJOEMOB), CIOCOOBI €ro MPEeI0TBPALLECHUS.



OO6mast xapakrepuctuka 31eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHUSA. A30T, pacIpOCTPAHEHUE B MPHUPOJE,
dbu3nueckue U XumMuieckue cBoictra. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nYecKue U XMMHUYECKUE CBOMCTBA, MofyueHue u npuMmeHenue. Coam aMMOHUS,
ux (pu3nyYecKre U XMMUYECKHUE CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoyiydeHue, (U3NYECKHe U XUMUUYECKHUE
cBoiicTBa (0OIIME€ KaK TMPENCTaBUTENSl Kjlacca KHUCIOT W crueruduueckue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHUSI B KAUECTBE MUHEPATbHBIX YA0OPEHUH.
XUMHYECKOE 3arps3HEeHHE OKPYXKAIOLEeH cpeibl COETUHEHUSIMU a30Ta (KUCIOTHBIE
JOKJM, 3arps3HEHuEe BO3Ayxa, MOYBBl U BOAOEMOB). docdop, amioTporHbie
moaudukanuu gocdopa, pusnvueckue u xumuueckue cBoiictBa. Okcua docdopa
(V) u dochopnas kucnora, ¢pu3nuecKMe U XUMHUYECKHE CBOMCTBa, MOJYYEHUE.
Hcnonb3oBanue ¢pochaToB B KauecTBE MUHEPATIbHBIX yI0OPEHU.

O6mas xapakrtepuctuka aneMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEePHbIE CTETICHU OKUCIICHUS. Y TIEPO/I, AJTIOTPOITHBIE MOIU(PUKAIIHIH,
pacnpocTpaHeHue B IpUpoje, pu3ndeckue U XMMUYECKHUEe CBOMCTBA. ANICOpOLIHS.
Kpyrosopor yrinepoga B mnpupone. OKcuabl yriaepoja, uX (QU3WyYecKue Hu
XUMUYECKUE CBOWCTBA, JEWCTBUE HA JKUBBIC OpPraHU3MBbI, I[IOJIyYE€HHE U
IpUMEHEHHE. DKOJIOTHYECKUEe MPOoOJIeMBbl, CBs3aHHBIE ¢ OKcuaoM yriepoaa (IV),
TUII0Te3a TJI00AIBHOTO TMOTEIJICHUS KIMMaTa, MapHUKOBBIM 3 dekt. YrompHas
KacinoTa U e€ conu, uX (U3HYECKHEe M XUMHUYECKHME CBOMCTBA, IMOJYYCHUE H
npuMmeHeHne. KadecTBeHHast peakuuss Ha KapOoHaT-uoHbl. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJICHHOCTU U CEIBCKOM XO3SIICTBE.

[lepBoHaUanbHbBIC TOHATUS 00 OPraHUYECKUX BEIECTBAX KAK O COSAUHEHUSIX
yriaepozaa (MeTaH, 3TaH, STUJICH, alleTUIICH, ITAHOJ, TIUIEPUH, YKCYCHAasl KUCIIOTA).
[IpupogHbie HMCTOYHUKK YTIEBOAOPOAOB (yrojib, NPUPOIHBIN Ta3, HEDTh),
IPOJIYKTBl WX TMepepadoTku (O€H3UWH), WX POJIb B OBITY W IPOMBIIIJICHHOCTH.
[lonsiTue 0 OMONIOTMYECKHN BAXKHBIX BEIIECTBAX: KUpPaX, OENKaX, yriaeBoJax — U UX
polii B KHM3HM 4YeloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHWYECKUX COCTUHEHHM.

KpemHunii, ero d¢usnueckne W XUMHYECKHE CBOWCTBA, MOJYYCHHE W
npumeHeHue. CoemMHEeHHs KpeMHHUs B mpupoe. O01Iue npeacTaBieHust 00 OKCHIe
kpemuus (IV) u kpemuueBoi kucnote. CUIUKATBI, UX MCIOJIB30BAaHUE B OBITY, B
MIPOMBIIIJIEHHOCTU. BakHeHIne CTpoUuTelibHbIE MaTepualibl: KepaMHKa, CTEKIIO,
IeMeHT, OeToH, kene300eToH. IIpobOimempl 06€30macHOrO  MCIOJIB30BAHHS
CTPOUTENbHBIX MAaTEPUATIOB B IOBCEAHEBHON KU3HHU.

Xumuueckuit IKCnepumenm:

M3yueHHE 00pa3l0B HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJISIHOM KUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIMI Ha XJIOPUA-UOHBI U HAOJIIOJCHUE MPU3HAKOB



WX TPOTEKaHHUsI, OMBITHI, OTpaKarouMe (PU3NUECKHEe M XHUMHUYECKHE CBOWCTBA
rajjoreHOB M WX COCAMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
03HAKOMJICHHE ¢ 00pa3iiaMu XJIOpHUI0B (TATIOTEHUIOB), 03HAKOMJIEHHE C 00pa3laMu
ceppl U €€ COeNMHEHUSIMH (BO3MOXKHO UCIIOJIb30BAHUE BUACOMATEPHUATIOB),
HaOJII0/IeHHEe TIpoliecca 0OYTIIMBaHUsl caxapa Moj JeHCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KHUCIIOTbI, U3YUEHHE XUMUYECKUX CBOMCTB pa30aBIeHHON CEpHOM KUCIOTHI,
MPOBEJICHNE KaueCTBEHHON peakIuy Ha CyJib(paT-uoH U HaOJII0/IeHHE MpU3HaKa eé
MPOTEKAHUs, O3HAKOMJIEHHE C (PU3MYECKUMHU CBOMCTBaMM a30Ta, gocdopa U ux
coeIMHEHUN (BO3MOXKHO HCIIOJIB30BaHUE BHICOMATEPHAIIOB), 00pa3iaMu a30THBIX
u (ocopHBIX yT0OpeHH, ToydeHue, COOMpaHue, pacro3HaBaHUE U H3YyUYCHHE
CBOWMCTB aMMHaKa, MPOBEIACHHE KAaYECTBEHHBIX pEAKIMN HAa HMOH aMMOHHUS U
dochar-uoH u U3yYeHUE TPU3HAKOB WX MPOTEKAHUS, B3aUMOJCHCTBUE
KOHIICHTPUPOBAHHOW a30THOM KHUCIOTHI C MeJbl0 (BO3MOXXHO HCIOJIb30BAHHE
BUJIEOMATEpPUAIOB), HW3yYEHHE MOJCNICH KPUCTAIMYECKUX PEeIIETOK anamasa,
rpaduta, (QymiepeHa, O3HAKOMJIEHHE C MPOIECCOM aJcopOlMK pacTBOPEHHBIX
BCILIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM NPOTUBOrasa, IOJy4YEHHUE,
cobupanue, paclio3HaBaHWE U M3YyUYCHHE CBOWMCTB YTJICKHCIIOTO Ta3a, MPOBEJICHHE
KaueCTBEHHBIX PEaKIMii Ha KapOOHAT U CUJIMKAT-UOHBI U U3yYEHUE MPU3HAKOB HUX
NpPOTEKAHUs, O3HAKOMJICHME C TNPOAYKIMEW CHIMKATHOW MPOMBIIIJICHHOCTH,
pellleHUE SKCIEPUMEHTANIbHBIX 3ajlad no TeMe «BakHellne HeMeTaulbl U UX
COCZIMHECHUS.

MeTta/ulbl M UX COETHMHEHMS

OO6mas xapakTepUCTHKa XUMHUYECKUX IJIEMEHTOB — METAJIOB Ha OCHOBAaHUH
ux mnonoxeHuss B Ilepumogumueckoit cucreme xumuyeckux nsiaemeHtoB [l H.
MenpeneeBa u crpoeHus atoMoB. CTpoeHue MeTaioB. MeTtauindeckasi CBSI3b U
METAUIMYECKasi ~ KPUCTANIMYECKass  pemeTka.  DJIEKTPOXMMHUYECKUH  psfl
HaIpsDKEHUH MeTauioB. dU3nyeckre U XMMHUYECKUe CBOKcTBa MeTauioB. Oo1ume
crocoObl ToyyeHus MeTauioB. [loHsTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoOBbl 3alIUTHI X OT Koppo3uu. CriiaBsel (CTajlb, YyTYH, JIOPATIOMUHUN, OpOH3a)
U UX OIPUMEHEHHE B OBITY U IPOMBILIJIEHHOCTH.

[[lenounble MeTambl: noJjioxkeHue B Ilepuoandeckor cucteMe XUMHYECKHX
snementoB JI. M. MennaeneeBa, CTpOCHHME MX aTOMOB, HaXxOXJICHUE B MPHUPOJE.
du3nyuecKkue U XMMUYECKUE CBOWMCTBA (Ha mpumepe HaTpusi U Kaiusi). OKCUIbl U
TUJAPOKCHABI HaTpus ©W Kanus. [IpuMeHeHue IMIEeOYHBIX METAUIOB W HUX
COEMHEHU.

[[lenroyHo3eMeNnbHBIE METAJUIBI MAarHMd ©  KaJIbIWM: TOJIOKEHUE B
[Tepunoanueckoil cucreme xumuueckux demMenToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJeHue B npupoje. Puznueckue 1 XUMUYECKHE CBOMCTBA MarHusi U



Kaubliusl. Baxueiie coefuHeHus Kaiblus (OKCU, TUIPOKCUI, cOu). ZKECTKOCTh
BOJIbI U CIIOCOOBI €€ YCTPaHEHHUS.

ANOMUHMI: IOJIO)KEeHUE B [lepnoanueckoi cUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aToMa, HaxoXKaeHue B Ipupoae. Pusuyeckue U
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHbIE CBOMCTBA OKCUJA U THAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa, CTpoeHHE aroma, HaxoxiaeHue B npupone. dusuueckue u
XUMUYECKHE CBOMCTBA Xkene3a. OKCUIbl, TUIAPOKCUIbI U conn xenesa (1) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJYYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOMCTBaMH, M3y4Y€HUE  PE3yJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTEW B3aMMOJEHCTBHUS OKCHA
KaJbliUsl M HATPUS C BOAOM (BO3MOXHO HCIIOJIb30BaHHE BHIEOMATEPUATIOB),
UCCIIEIOBAaHUE CBOMCTB KECTKOM BOJbI, MPOIIECCA TOPEHUS Keje3a B KUCIOPOJIe
(BO3MOXKHO  HCIMOJB30BAaHUE  BUJEOMATEpPUATIOB), IMPU3HAKOB  MPOTCKAHUS
KAUYEeCTBEHHBIX PEaKIIU Ha MOHBI: MATHUS, KaJIbLIUS, aTIOMUHUS, LIMHKA, skee3a (II)
u sxene3a (III), menu (II), HaGaromeHMEe W ONMMCAHHE TPOIIECCOB OKpPAIIMBAHMUS
IUIAMEHM HMOHAMHM HATpus, Kaiuus ¢ Kajablus (BO3MOXHO HCIOJIb30BaHHE
BUJICOMATEPHUAJIOB), UCCIIeI0BaHNE aM(OTEPHBIX CBONCTB THAPOKCUIA ATFOMUHHUS U
TUAPOKCHIA LIMHKA, PELICHUE JKCIEPUMEHTAIBHBIX 3a7a4d 10 Teme «BaxnHenmue
METAJUIbI U UX COCUHEHUS.

XuMHA U OKPYXKAKOIIAA Cpeaa

BemecTtBa m Marepuaiibl B NOBCEHEBHOM KW3HHU YEJIOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB M XMMHUYECKUX peakuuii B ObITy. IlepBas momoms mnpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (MpeaenbHas TOMycTHMast
KOHIIeHTpanus Bemiects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrM4eCKUX
pooIeMm.

Xumuueckuit IKCnepumenm:

U3y4eHHe 00pa3l0oB MaTepHANOB (CTEKJIO, CIIaBbl METAJIOB, TOJMMEPHBIC
MaTepuarbl).

Mexcnpeomemmunie ceasu

Peanuzanusa MexXnpeaMeTHBIX CBSI3€M INMPH HM3YYEHHM XHUMUHA B 9 Kiacce
OCYLIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATHM, SBJISIIOIIUXCS CUCTEMHBIMU ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KJIacCUPUKANUSI, TEePUOJANIHOCTh, HAOIIOIEHNE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPCHHE, MOJEb, SBICHUE, MAaPHUKOBBIN
3 PeKT, TEXHOIOTUS, MaTePHUAIIbI.

dwusnka: MaTepus, aTOM, MJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU, H30TOIIbI,
PalOaKTUBHOCTD, MOJICKYJIa, ANEKTPUICCKUI 3aps, IIPOBOIHUKH,
MOMYPOBOJHUKH, JUDIIEKTPUKH, (POTODIEMEHT, BEIIeCTBO, TeNIo, OO0BEM,
arperaTHoe COCTOSIHUE BEIIEeCTBa, ra3, pacTBOpP, PAaCTBOPUMOCTbD, KpUCTAIITMIECKAasI
pemérka, CIUiaBbl, (U3MYECKHE BEIMYUHBI, SAUHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3b1, CoIHIIE.

buonorus: dortocuHTe3, npixanue, Ouocdepa, PKOCUCTEMA, MHHEPATLHBIC
yI0OpEHUSI, MUKPOAJIEMEHTBI, MAKPOAJICMEHTHI, ITUTATEIbHBIC BEIICCTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TTOPOJIbI, MTOJIE3HBIC
HCKOIIaeMbIC, TOIUTMBO, BOJTHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATDI

JIn4HOCTHBIE PE3yIbTaThl OCBOSHHS MPOrPaMMbl OCHOBHOTO OOIIETo
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YEeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATENBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMH U HOPMaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIeccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX IEHHOCTHBIX OPHUEHTAIMHA U
paclIpeHue OMbITa JESITEILHOCTA Ha €€ OCHOBE, B TOM YKCJIE B YACTHU:

1) naTpMOTHYECKOr0 BOCIIUTAHMS :

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAYKHM B IKHU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CMOCOOHOCTH BJIAJETh JIOCTOBEPHON HHOpMAIUCH O
MEPEIOBbIX JOCTMXKEHUSAX U OTKPBITHUSIX MHUPOBOM M OTEYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMUIX 00 YCTPOWCTBE MHpa U 00IECTBa;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax M NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
0JIE3HOM, y4eOHOMCCIIeI0BATEILCKOM, TBOPUECKOM U IPYTUX BUAAX ACATEILHOCTH,
TOTOBHOCTH K pPa3HOOOpPa3HOM COBMECTHOM MAESTENBHOCTH TMPHU BBITTOJIHEHUH
y4eOHBIX, TMO3HABATEIbHBIX 3a/1a4, BBIMOJHEHUM XUMUYECKHUX HKCIIEPUMEHTOB,
CO3JJaHUH YYEOHBIX TPOECKTOB, CTPEMJICHHUSI K B3aUMOIIOHUMAaHHIO ¥ B3aUMOITOMOIIIH
B IpoIiecce ITON YueOHOU NeSITebHOCTH, TOTOBHOCTH OIICHUBATh CBOE MOBE/ICHUE
U MOCTYNKH CBOMX TOBAPHUILIEH C MO3UIMU HPABCTBEHHBIX U IPABOBBIX HOPM C
Y4ETOM OCO3HAHUSI IOCIEACTBUM ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOI' O NO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUSI O BEIIECTBE M XMUMHUUYECKOW PEaKLHUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIONINE
OCHOBY JIJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPAa3BUTHUS MPUPOABI, B3aUMOCBA3AX YEIIOBEKA C
MPUPOJTHOMN CPEION, O POJIM XMMHUU B IMTO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHbIE MOTHBBI, HAIPABJICHHbIC HA TMOJIyYEHUE HOBBIX 3HAHUHU MO
XAMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMBIX IMPOIECCOB W SIBICHHM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEIbHOW pabOThl C y4YEeOHBIMH TEKCTaMH, CIPABOYHOMU



JTUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JIF0OO3HATENbHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K caMOOOpa3OBaHUIO, MPOEKTHOM U HUCCIEIOBATEIBCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HANPABJICHHOCTH U YPOBHS OOYy4YeHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUA KYJIbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHE TMOCJEACTBUU U
HETPUSATHE BPEIHBIX MPUBBIYCK (YIOTPEOJICHUS aIKOTOJIsI, HAPKOTHUKOB, KypeHUs),
HEOOXOAUMOCTH COOJIFOJICHUST TpaBWJI 0€30MacHOCTH TMpU  OOpAIICHUU C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

S) TPyA0BOIr0 BOCIIUTAHUSI:

MHTEPEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuii u Tpyaa pa3IndyHOro poja,
yBaXEHUE K TPYAY U pe3yJibTaTaM TPYAOBOH JESITEIHHOCTH, B TOM YHCJIC HA OCHOBE
OPUMEHEHMs]  TPEJAMETHBIX 3HAaHUW 1O  XWMHUU, OCO3HAaHHBIA  BBIOOD
WHJMBUIYaJTbHON TPACKTOPUHU MPOJOJDKEHUST 00pa3oBaHUs ¢ yU4ETOM JIMUHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCHENTHOM MpodheCCUOHAIIBHOM JeATeIbHOCTA U Pa3BUTHUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOMN CPElIE;

6) ’3K0J10rMYEeCKOro BOCIIUTAHUS

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIICHUE K TPUPO/IE KAK HCTOYHHUKY KU3HU
Ha 3emMJie, OCHOBE €€ CyYILIECTBOBAaHMS, ITOHMMAaHHE LEHHOCTU 3IO0pOBOr0 M
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
du3nuecKoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJEHUS
npaBMII 0€30MIaCHOTO MOBEACHUS TP padoTe ¢ BEIIECTBAMHU, A TAKXKE B CUTYAIUsX,
YIPOKAIOLIKX 310POBBIO U KU3HHU JIIOAEH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIydaeMble MPU WU3YYCHUH XUMUU, IS
peLIeHUS 3a/1a4, CBS3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MOBBILICHUS
YPOBHSI  DKOJOTHMYECKOW  KYJIbTYpbl, OCO3HaHHsS TJIOOAIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJIEM WM IMyTEed UX PEIICHUS MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCA UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW M COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeTanmpeaMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupoBaHUS MUPOBO33pPEHUS 00IIIEHAYYHBIE TTOHATHS (3aKOH, TEOPHUS, TPUHITHII,
runore3a, (akr, cucrema, NPOILECC, HSKCIEPUMEHT U JPYroe.), KOTOphIE
UCIIOJB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax W MO3BOJSIOT Ha
OCHOBE 3HAHWU U3 3TUX MPEAMETOB (POPMHUPOBATH MPEJICTABICHUE O IEIOCTHOU



Hay4YHOW KapTHUHE MUpa, U YHUBEPCAIbHbIC YUyeOHbIE NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpbIE 00OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHUIO U OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIE 1eHCTBUSA

ba3zoBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOEHUU
3HAaHUMW: pacKPBIBaTh CMBICI XUMHYECKUX MOHITHUN (BBIACTSATH MUX XapaKTEepHBIE
MPU3HAKH, YCTAHABIWBATH B3aUMOCBSI3b C JIPYTUMH TMOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJIETBHBIX (DAKTOB U SIBJICHUMN, BEIOMPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHUUYECKUX BEIHIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYkJACHUSI (MHIYKTHUBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSTh B TIpollecCe€ TO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBaTh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUN 3HAaK (CHUMBOJI dJIEMEHTa), XUMHYeckas ¢Gopmylia U ypaBHEHUE
XUMHYECKOW peakiy — MpU pelIeHUH Y4eOHO-IT03HAaBATENbHBIX 33/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIHil,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIE/ICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBnble ucciienoBarejabCcKue JeHCTBUSA:

YMEHUE MCIOJIb30BaTh IOCTABJICHHBIE BOINPOCHI B Kauye€CTBE WMHCTPYMEHTA
MO3HAHUS, @ TAKXKE B KAYECTBE OCHOBBI /111 (POPMUPOBAHUS THUIIOTE3HI TIO IPOBEPKE
PaBUIILHOCTU BBICKA3bIBAEMBIX CYXKIECHUN;

NpUOOPETeHHE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
YUEHUYECKHX HKCIEPUMEHTOB, yMEHUE HaOmoaarh 3a XOJAOM Mpolecca,
CaMOCTOSATEILHO MPOTHO3UPOBAThH €ro Pe3yJbTaT, POopMYyIUpPOBaATH 00OOIIECHUS U
BBIBOJIbI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 mpojenaHHol padore.

Pabora ¢ ungopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
pPa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYy4YaeMyl0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COAEpP)KaHUS, CIPaBOYHBIC
mocoOusi, pecypcel WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHUBYIO W
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHbIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uHPOpMAIIMU U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX JJISi BBITIOTHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHNUE ONbITA B
00JaCTH  MCHOJB30BAHHUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATh ONTUMANbHYIO (pOpMyY IpeacTaBlieHus HHOpMALUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJayd HECJIOKHBIMU CXEMaMH, JharpaMmamu,
IpYrUMH popMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAIM3UPOBATh B Mpolecce ydyeOHOU W
UCCJIeI0BATEIbCKON JIESTENIbHOCTH MH(OPMAIUIO O BIUSHUU MPOMBIIICHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHON
Cpellbl.

KomMyHnKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIe AelcTBHS:

YMEHHUS 3a]aBaTh BOMPOCHI (B X0/€ uajora u (WiK) JUCKYCCUH) MO CYIIECTBY
oOcyxnaeMol Tembl, (OPMYIUPOBATH CBOM MPEJIOKEHUS OTHOCUTEIHHO
BBITIOJTHEHUS TTPEJIOKEHHOMN 3a/1a4u;

YMEHHUS  TMPEJCTaBIATh  MOJYyYEHHbIE  pe3yJibTaThl  IO3HABATEIHHOM
ACSITENIPHOCTA B YCTHBIX M THUCHBMEHHBIX TEKCTaX; JelaTh MPE3CHTAIIHUIO
PE3YJITATOB BBHIMOJHEHUS XMMUYECKOTO JIKCIEepUMeHTa (J1abopaTopHOro OIbITa,
71a00paTOpHOM pabOThI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUeOHOTO MPOCKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M MCCIEOBATENbCKOM  NIEATENbHOCTH  MPU  PEIICHUH
BO3HUKAIONIMX MPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COTJIACOBAHUSA
no3uiui (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIUHAIIMS
COBMECTHBIX JICMCTBHI, ONpeneleHue KPUTEPUEB 1O OICHKE KauecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PerynsiTuBHbIe yHHBepcalbHbIe YUueOHbIe eiicTBUS:

YMEHHE CaMOCTOSITENIbHO OIpPENeNsATh LENU AESITeIbHOCTH, IUIAHUPOBATD,
OCYILECTBIATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JIeSITENBHOCTD, BEIOMpATh Hanboee 2 (HEeKTUBHBIE CIIOCOOBI PEIICHUs] YICOHBIX U
MO3HABAaTENbHBIX 3aJ]a4, CaMOCTOSTENILHO COCTAaBJIATh WM KOPPEKTHPOBATH
MPEIJIOKEHHBIA QITOPUTM  JEUCTBUUA MPHU BBINOJHEHUHW 33aJaHUA C Y4ETOM
MOJTyYEHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEaAKIMSIX,
OLIEHWBAaTh COOTBETCTBUE TMOJYUYEHHOTO pe3yjbTaTa 3asBICHHOW LEIH, YMEHHE
MCIIOJIb30BaTh M aHAJM3UPOBATh KOHTEKCTHI, IPe/jIaraéMble B YCIOBUH 3a/1aHUH.

MNPEAMETHBIE PE3YJIBTATbDI

B cocraBe mnpeAMETHBIX pE3YJbTATOB IO OCBOCHHUI 00s3aTEIbHOTO
COJIep>KaHMsl, YCTAaHOBJICHHOTO JaHHOM (eaepanbHOM paboueil mnporpammon,
BBIJICTISIIOT: OCBOEHHBIE OOYYalOIMIMMHCA HAYYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI



NeucTBUM, creuuduyueckue s NOpeaMeTHor obnactu  «XuMus», BUIbI
NEATENbHOCTA MO  TMOJYYEHUIO HOBOTO  3HAHWS, €ro HHTEPHNpPETaluu,
npeoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOydenus B 8 ki1acce npeMeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpBIBaTh CMBICI OCHOBHBIX XMMHWYECKHUX MOHATHI: aTOM, MOJIEKYJa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh
(oHOpPOIHASE M HEOJIHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsl U
MOJIEKYJIIpHAasi Macca, KOJMWYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO JIEMEHTA B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIEHD
OKHCJICHUS, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCIMHECHUS, PpEaKIMU PA3JIOKECHUS, pEaAKUUH 3aMEUICHUS, PEeaKIUu
oOMeHa, HK30- ¥ SHJIOTEPMUUYECKHUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakinu,
SIIPO aToMa, JICKTPOHHBIN CJIOM aTOMa, aTOMHAasi OpOUTalb, PaJNyC aToMa,
XUMUYECKAs CBSI3b, MOJAPHAS U HEMOJSPHAS KOBAJEHTHAsl CBA3b, HOHHAA
CBSI3b, MOH, KAaTHMOH, AaHWUOH, pacTBOpP, MaccoBas [JOJs BEIIECTBA
(IpoIeHTHAsI KOHIIEHTPAIIKsI) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XHUMHUYECKUX TMOHATHH H
NPUMEHATH 3TH HOHITUS MIPY ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBIIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENATh BAJIEHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTeNeHb  OKUCJCHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBsi3M (KOBajJeHTHass W HOHHAasA) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbichn llepuonnueckoro 3akona J[. W. Menneneesa:
JEMOHCTPUPOBATh ITOHMMAHHUE IEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX JIEMEHTOB OT MX IOJOXKEeHUs B llepmoamueckoi cucreme,
3aKOHOB COXPAaHEHHUs MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YY€HHUsI, 3aKOHa ABOTapo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CHCTEMBl XMMHYECKUX DJJIEMEHTOB: pAa3JIN4arTh IIOHATUS «TJIABHAA
noarpymnmna (A-rpynmna)» u «mobouynas noarpynma (b-rpymnma)y, Mansie u
OoJbIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOpPHIE HMEIOTCS B
tabmune «llepuoguyeckas cumcrema XuMmudeckux diementoB [l U.
MenzaeneeBa» ¢ YUCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB



XUMHYECKUX EMEHTOB (COCTAB U 3aps AApa, 0OILIEe YUCIO AIEKTPOHOB U
pacnpesiesIeHUue UX MO 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(HUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEILECTBA,
XUMHYECKUE pEeaKUuu (MO YHUCIY M COCTaBY Y4YaCTBYIOIIMX B pEaKUUU
BEULIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3JIMYHBIX KJIACCOB, IMOATBEPIKIAAs OMUCAHNE IPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOINX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBpPALCHUN B
Pa3JINYHBIX YCIOBUAX;

BBIYHCIISITE OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MACChI BEIIECTB,
MAacCOBYIO JIOJIF0 XMMHUYECKOTO »JJIieMeHTa Mo (opMmysie COeIMHEHHS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, MPOBOJANUTH PACUETHI IO YPABHEHUIO
XUMUYECKOW peaKuu;

IPUMEHATh OCHOBHBIE ONEPALlMH MBICIUTEIBHOMN AEATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUE, O0000IIeHHe, CHCTeMaTU3alnio, KiacCcupUKaIuio,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — NI M3Yy4YEHUS CBOWCTB
BEIIECTB W XHWMHYECKUX pEaKUUW, ECTECTBEHHO-HAy4YHbIE METO/bI
NO3HAHUSI — HAONIOIEHHE, W3MEpPEHHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0BAaTh MpaBUJIaM MOJIb30BAHUS XUMHUUECKOU MOCYA0U 1 1a00paTOPHBIM
o0opyaoBaHMEM, a TakXKe IMpaBWiIaM oOOpalleHHus C BEIleCTBaMU B
COOTBETCTBHM C MHCTPYKUMSIMH TIO BBINOJTHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTBITOB IO MOTYUYEHUIO U COOMPAHMIO Ta3000pa3HBIX BEIIECTB
(BolOpoZla M KHCIIOPOJA), MPUTOTOBICHUIO PACTBOPOB C OMNPEACIEHHOM
MacCOBOW J0JIEM pPacTBOPEHHOTO BEILECTBA, IUIAHHUPOBATH U IMPOBOJHTH
XUMHUYECKUE DKCIIEPUMEHTHI II0 PACIIO3HABAHUIO PACTBOPOB ILEJIOYEH U
KUCJIOT ¢ MOMOIIbIO MHJIUKATOPOB (JaKMYC, (peHon(Tanent, METHIOPaHK

U IpYyrue).

K koHily 00ydenus B 9 kiacce npeMEeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaThb CMBICI OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasl PEaKIusi, XUMUIECKasi CBs3b, TEIIOBOM ekt
peakiuu, MOJib, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAs JUCCOLMALMS, PEaKIUW HOHHOTO
oOMeHa, KaTaJlu3aTop, XWMHYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHCJIMUTENb, BOCCTAHOBUTEIIb, OKUCIIEHUE U BOCCTAHOBIICHUE, aJUIOTPOIHS,
aM(OoTepHOCTD, XUMUYECKas CBSI3b (koBaJIEHTHAS, VMOHHAas,
METAJTUYECKasl ), KpUCTAJUTMYECKAs PEIIETKA, KOPPO3HsI METAILIIOB, CILJIABHI,
CKOPOCTh XMMHUYECKON PEaKIUH, NPEACTbHO JONMYyCTHUMas KOHLECHTpaUus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TIOHSATHU W
MPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYID CHUMBOJHUKY JUISI COCTaBJICHUS (POpMys
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

ONpPEAEATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIacCy COCIMHEHUN 1o (opMynam, BUJ XUMHUYECKOUH
cBs3u (KOBAJICHTHAs, WOHHAs, METaJUIMYEeCKasi) B HEOPraHMYeCKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (popMyre, xapakTep Cpelabl B
BOJIHBIX PAaCTBOpPAaX HEOPraHUYECKUX COCIAMHEHUM, TUIT KPUCTALTMYECKOU
peILIETKM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEpPU30BaTh
Tabinunyto ¢opmy Ileproanyeckoit CUCTEMBI XUMHUYECKUX DJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoAarpymnna (A-rpynma)» U «mnobodHas
noarpynmna (b-rpynma)», Mameie U OoJibIIME TEPHOIBI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOIMUECKON TaOIHIIE, C YUCTOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB U
3apsAn  sapa, oOmIee YUCIO DJIEKTPOHOB M paclpelesieHue HX IO
AJIIEKTPOHHBIM CII0sIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COEIMHEHUH B Mpeaeiax MajblX NEPUOJIOB U
[JIaBHBIX MTOArPYII C YYETOM CTPOEHHS UX aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DIIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMHUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YaCTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PPeKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMHUYECKHUX IJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOmMUEe W CrenuUUecKue XUMUYECKHE
CBOWMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, IOJATBEPKAAs OIKMCAHUE
MpUMepaMHi MOJICKYJISIPHBIX M MOHHBIX YPAaBHEHUN COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIH;

COCTaBJISITh  YPABHEHHS DBJEKTPOJIUTHYECKOM JHUCCOLMALMMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMeHa, YpaBHEHHS pEaKIil, TMOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKOU CBS3M MEXK/y BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIHi
MOCPEACTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHca 3TUX PeaKIui;
NPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXHOCTH TIPOTEKAHHMS XUMHUYCCKUX TMPEBPAIICHUH B Pa3THMYHBIX
YCTIOBHSIX;

BBIYUCIIATh OTHOCUTENIBHYIO MOJIEKYJIIPHYIO 1 MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJIF0 XHUMHYECKOTO JJIeMEeHTa Mo (opMylie COSIUHCHHS,
MaCCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI IO YPABHEHHIO
XUMHUYECKOUN peaKinu;

COOJTIOIaTh TIPaBHJIIA TIOJIH30BAHM XUMUYECKOU MOCYAON U IaOOpaTOPHBIM
o0opyloBaHMEM, a TakXKe TpaBuUia OOpamieHUs C BEIIeCTBAMHU B
COOTBETCTBHHM C HWHCTPYKIMSMH TIO BBITIOJHEHHUIO J1a00paTOPHBIX
XUMHUYECKUX OTIBITOB IO TIOTYYSHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIIECTB
(aMMMaKa M yriaeKucsoro rasa);

MPOBOJIUTH PEAKIINH, TIOATBEPKTAIONINE KAYSCTBEHHBIN COCTAaB Pa3IMUHBIX
BEIIECTB: PACIO3HABATH ONBITHBIM MYTEM XIOPUA-, OPOMHUI-, WOIUMI-,
kapOoHat-, docdar-, cunmkar-, cynbhar-, THIAPOKCHUI-UOHBI, KATHOHBI
aMMOHHUSI MU HMOHBI M3YYEHHBIX METAJIOB, NMPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

IPUMEHSTH OCHOBHBIE OTEpPaIlUi MBICTUTEIBHON JAEATENHHOCTU — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IIEHUE, CUCTEMATHU3AIINIO, BRISIBICHIE IPUUUHHO-
CJICICTBEHHBIX CBA3€H — JJII M3yYEeHUs] CBOWCTB BEIIECTB U XMMHUYECKHUX
peakiuii, eCTeCTBEHHO-Hay4YHbI€ METOJIbl TO3HAHHS — HaOI0aeHuE,
U3MEepeHne, MOICIMPOBAHKE, SKCTIEPUMEHT (PEaJIbHbIN U MBICTICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L (POBbIE)
n/n TeM NPOrpaMmbl Bceero Konrpoaeuwie Tpakruyeckue o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMHYECKHE TOHATHS
Xumust — BakHas 00J1aCTh
L1 €CTEeCTBO3HAHUS U 5 ) bu6mmoreka [IOK
MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837¢
gejoBeKa
12 BemectBa 1 xuMu4deckue 15 1 bu6moreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
71 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
00 oxcuaax https://m.edsoo.ru/7f41837¢
29 Bopopoa.Ilonsarue o kucinorax 2 1 bu6mmoreka [IOK
M COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsr. [Tonsitue 06 5 | 1 bu6mmoreka [JOK
OCHOBAaHUIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCcChl 1 | 1 bubmuoreka [JOK
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/7f41837c¢
Uroro no pazgeny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
XumMnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUN




[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [JOK
XUMHUYECKUX AemeHToB /. U. https://m.edsoo.ru/7f41837¢
MemnneneeBa. CtpoeHue atoma

12| Oumemmenmo, : BiuGmiorexa LOK

https://m.edsoo.ru/7f41837¢
BOCCTAHOBHUTEJIbHBIE PEAKIINHT
Hroro no pazgeny 15 bubmmorexa [TOK
https://m.edsoo.ru/7f41837¢
Pe3epBHOE Bpemst 3 Bubamorera [IOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabnbie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pa3nes 1. BemecTBo U XUuMH4YeCKHe peaKUMu
11 [ToBTOpEHue u yriyoieHne 3HaHUN 5 | bubnuorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJUTUYECKAS] JUCCOIUALIHSL. 2 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTa/JILI M UX COeAMHEHHUS
)1 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmnbl. ['anorensl https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
R bu6mmoreka [JOK
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHIX
bubmuoreka [JOK
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 7 1
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01ast XapakTepUCTUKA XUMUYECKHIX
2.4 anemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmmorexa [TOK
' . PYHTIBL. post https://m.edsoo.ru/7f41a636
KPEMHHI ¥ UX COCAMHEHUS
Hroro no paszneny 25




Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme cBoiCTBa MCTAIUIOB 4 https://m.edsoo.ru/7f41a636
N bubnuoreka [JOK
3.2 Baxneliime MeTajuibl 1 UX COeIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Paznen 4. Xumus u okpy»kaiomnias cpeaa
4.1 BemectBa 1 MaTepuaibl B >KU3HU YEJIOBEKA 3 bubmorexa HOK
' B p hitps:/m.eds0o.ru/7f41a636
Hroro no pazneny 3
Pe3epBHOE BpeMs 3 bubmmorexa [OK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68







IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uupposbie
n/n Tema ypoka Bcero Kontpobubie | Ipaxrireckie HU3yUyeHus o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl

| [Ipenmer xumuu. Poss xumuu B | bubmmorekxa [{OK
YKU3HU YesoBeka. Tera u BemecTra 03.09.2024 | https://m.edsoo.ru/ff0d210c

) IlousTtue o MeTomax MO3HAHUS B 1 bu6moreka [IOK
XUMUU 05.09.2024 | https://m.edsoo.ru/ff0d227¢
[IpakTnueckas padora Ne 1

3 «IIpaBwmiia paboTHl B 1abOpaTOpUu 1 | | bubmuorexa [JOK
puéMBbI 0OpalleHus ¢ 10.09.2024 | https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYIOBAHUEM)

4 YucTele BElecTBa U CMECH. | bubmuorexa [JOK
Crioco0nI pazneneHus cMmecen 12.09.2024 | https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2

5 «Pa3nenenne cmeceit (Ha mpumepe 1 1 bubmorexa HOK

. 17.09.2024 | https://m.edsoo.ru/ff0d28c8
OYHMCTKH TIOBAPCHHOU COJIH)»
bubmuoreka [JOK

6 ATOMBI M MOJICKYIIb! I 19.09.2024 | https://m.edsoo.ru/ff0d2a6¢

7 XUMHUYECKHUE AIEMEHTbI. 3HAKH | bubmuoreka [JOK
(CMMBOJIBI) XUMHYECKUX IIEMEHTOB 24.09.2024 | https://m.edsoo.ru/ff0d2be8

8 [IpocTble U croKHBIE BElleCTBA 1 bubmmorexa [IOK

26.09.2024 | https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 Bubmmorexa LIOK

01.10.2024 | https://m.edsoo.ru/ff0d2d50




3aKOH MMOCTOSIHCTBA COCTaBa
BeIecTB. XuMmuueckas hopmyia.

bubmuoreka [JOK

10
BaneHTHOCTh aTOMOB XMMHYECKHX 03.10.2024 | https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OTHOcHUTENbHAS aTOMHAs Macca.
11 OTHOCHUTENbHAS MOJICKYJIIpHAS bubmorexa HOK
Yp 08.10.2024 | https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas J10J1s1 XUMHAYECKOTO bubmmoreka [{OK
3JIEMEHTa B COCTUHCHUH 10.10.2024 | https://m.edsoo.ru/ff0d350¢
KoaunuectBo Bemecrra. MoJib. bu6moreka [IOK
13
Momnsipras macca 15.10.2024 | https://m.edsoo.ru/ff0d5230
14 dOu3nvecKrue U XUMUYECKHE SBIICHHUS. bu6mmoreka [IOK
XHUMHUYECcKash peaKus 17.10.2024 | https://m.edsoo.ru/ff0d37fa
1 KontponbHas padorta Nel o teme bubnuoreka [IOK
«BellecTBa 1 XUMHUYECKHUE PEAKITHI 22.10.2024 | https://m.edsoo.ru/ff0d4290
16 [Ipu3Haku 1 ycioBUs MPOTEKaHUS bubnuoreka [IOK
XUMHUUYECKUX PEaKIni 24.10.2024 | https://m.edsoo.ru/ff0d3al6
17 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPAaBHEHUS 05.11.2024 | https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
18 BEIIECTBA IO YPaBHCHUSAM bubmorera [JOK
B yp . 07.11.2024 | https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKIU
Knaccudukanus XuMuaeckux
19 eaKui (COeAMHEHUS, PA3I0KECHHUS bubmorexa HOK
peaxtt A P ’ 12.11.2024 | https://m.edsoo.ru/ff0d3{34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBI-
20 sHIMKIoneauct. O600IIeHIE 1 bubmorexa HOK
H AT B 14.11.2024 | https://m.edsoo.ru/ff0d40c4

CHCTeMaTHu3allus 3HaHUH




Bo3ayx — cmech razos. Cocras

21 Bo3ayxa. Kuciopons — snemMeHnT u bubmotexa [OK
Ayxa. poA 19.11.2024 |  https:/m.edsoo.ru/ff0d448e
npocToe BemecTBo. O30H
dusnueckue 1 XUMHUYECKHE
2 CBOMCTBA KUCJIOPOJia (peaKkiuu bubnuorexa [JOK
oxucnenus, ropenue). [lonstie 06 21.11.2024 | https://m.edsoo.ru/ff0d4614
OKCHIIaX
CriocoOpl MostyueHust KUCIopo/ia B
23 J1a00PaATOPHU U IIPOMBIIIIEHHOCTH bubmmorexa LOK
patop P ’ 26.11.2024 | https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TenoBoit 3¢ ekt xumMuueckon
24 peaKkuuu, MOHITHE O bu6moreka [IOK
TEPMOXHUMHUYECKOM YPaBHEHUH, IK30- 28.11.2024 | https://m.edsoo.ru/ff0d4790
Y SHIOTEPMUUYECKHUX PEAKITUIX
Tommmso (HedThb, Yroiab U METAH).
25 3ar HSHGI-EI/qu];OS ¢ a, CII0COOBI zzro bubmmorexa [OK
p yxa, 03.12.2024 | https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTruueckas pabota Ne 3 o Teme
26 «[Tonyuenue u cobupanue bubnmorexa [IOK
e P 5 05.12.2024 | https://m.edsoo.ru/ff0d4ac2
KHCJIOPO/JIa, U3YYCHHE €TO CBOHUCTBY
7 Bonopon — snemeHT u nmpoctoe bubnuoreka [IOK
BemecTBo. HaxoxaeHue B nmpupo/ie 10.12.2024 | https://m.edsoo.ru/ff0d4dd0
dusznueckue U XUMHUYECKUE
28 cBoiicTBa Bojgopoaa. IlpuMmeHeHne bubmnorexa [IOK
Aoposa. Hp 12.12.2024 | https://m.edsoo.ru/ff0d4dd0
BOJIOpOJA
29 IlonsiTHE 0 KMCIOTaX U COJIIX bubmnorexa [IOK
17.12.2024 | https://m.edsoo.ru/ff0d50d2




[Ipaktuyeckas padora Ne 4 o reme

30 «[Tony4enue u cobupanue BOAOPO/Ia, Bubmmorexa LIOK
. 19.12.2024 | https://m.edsoo.ru/ff0d4f42
M3y4YEHUE €ro CBOMCTBY
a1 KonTtposnsHas padota Ne2 mo treme bubmoreka [IOK
«Kucnopoa. Bonopona. Boma» 24.12.2024 | https://m.edsoo.ru/ff0d6342
1 CriocoOsI MmoJTydeHust BOJAOPOIa B bubnuoreka [JOK
nabopaTtopuu 26.12.2024 | https://m.edsoo.ru/ff0d4dd0
1 MouisipHblii 00BEM razoB. 3aKOH bubnuorexa [JOK
ABoranpo 09.01.2025 | https://m.edsoo.ru/ff0d542e
Brrunciaenust 00n€Ma, KOJIM4ecTBa
34 BEIIECTBA ra3a o €ro U3BECTHOMY Bubnmorexa [IOK
. 14.01.2025 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
Brruncnenust 00EMOB ra3oB 1Mo
35 YpaBHEHHUIO PEaKIIMK Ha OCHOBE bubmorexa OK
. i 16.01.2025 | https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIICHHUI ra30B
dOu3nvecKrue U XUMUYECKHE bubmuorexa [JOK
36 .
CBOMCTBA BOJIBI 21.01.2025 | https://m.edsoo.ru/ff0d587a
37 CoctaB ocHoBaHui. [loHsrre 00 bubnmuoreka [JOK
WHIUKATOPAX 23.01.2025 | https://m.edsoo.ru/ff0d59¢2
Bopa xak pacTBOpuUTEb.
33 Hacrlmennrle 1 HeHachIIEHHbBIE bu6mmoreka [JOK
pacTtBopbl. MaccoBasi JI0J1s BEMIECTBA 28.01.2025 | https://m.edsoo.ru/ff0d5b40
B pacTBOpeE
[IpakTuueckas paborta Ne 5 mo Teme
39 «I[Ipurorosnenne pacTBOpoB ¢ bu6nuoreka [IOK
OIpeNENEHHON MacCOBOM 10JIen 30.01.2025 | https://m.edsoo.ru/ff0dSeba

paCTBOpéHHOFO BCIICCTBaA»




Oxcunpl: cocTaB, KilacCu(pUKaIms,

bubmuoreka [JOK

40
HOMEHKJIaTypa 04.02.2025 | https://m.edsoo.ru/ff0d664e
[Tosydyenne u XMMHUYECKUE CBOMCTBA
bu6mmorexa [IOK
41 KHUCJIOTHBIX, OCHOBHBIX B
06.02.2025 | https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
4 OcHoBaHusI: COCTaB, KIaccuUKaIms, bubnuoreka [JOK
HOMEHKJIaTypa 11.02.2025 | https://m.edsoo.ru/ff0d67ca
[Tony4yeHne u XUMHUYECKUE CBOMCTBA bubnuorexa [JOK
43 .
OCHOBAHMI 13.02.2025 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bu6moreka [IOK
HOMEHKJIaTypa 18.02.2025 | https://m.edsoo.ru/ff0dfee2
[TonyyeHne u XUMHUYECKUE CBOKCTBA bubnuoreka [JOK
45
KHCIIOT 20.02.2025 | https://m.edsoo.ru/ff0dfee2
Comu (cpenHue): HOMEHKIIATypa,
46 CHOCOéI)II) HI:)J'I )CHI/IH XI/IMI/I‘IZ(ID)KI/IG Bubmmorexa [IOK
Ny YHACHI, 25.02.2025 | https//m.edsoo.ru/00ad9474
CBOICTBa
[Ipaktrueckas padota Ne 6. Permenue
47 SKCIEPUMEHTAIBHBIX 33714 10 TEME bubnuoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTraHUYECKHUX 27.02.2025 | https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
I'enetnueckas CBs3b MEKIY
48 KJIacCaMU HEOPraHUYECKUX bubmmorexa [TOK
N P 04.03.2025 | https://m.edsoo.ru/00ad9a50
COEIMHEHUIT
49 O06001eHne u cucTeMaTu3anus bubnnoreka [JOK
3HaHUH 06.03.2025 | https://m.edsoo.ru/00ad9cb2
KonTponpeHas padota Ne3 o teme
50 "OCHOBHBIE KJIACCHI HEOPraHUYECKUX bubmmorexa [IOK
p 11.03.2025 | https://m.edsoo.ru/00ad9ela

coequHeHun"




[TepBbIe MOTBITKU KIIACCH(PUKAITUU

bubmuoreka [JOK
51 XUMHUYECKHX dieMeHTOB. IlonsaTue o
13.03.2025 | https://m.edsoo.ru/00ad9ffa
rpynnax cXOJHBIX JIEMEHTOB
[Tepuonnueckuii 3aKOH U
50 [lepuoauueckas cucrema bubnuorexa [JOK
XUMUYECKUX 3ieMeHToB Jl. . 18.03.2025 | https://m.edsoo.ru/00adaS2¢c
MenneneeBa
53 Ilepuoasl, rPyIIIbEL, TOATPYIIIIEI bubmaorexa [IOK
PHOJIBL, TPYIHIBL, TOATPYI 20.03.2025 | https://m.edsoo.ru/00ada52¢c
Crpoenue atoMoB. CocTaB aTOMHBIX bubnuoreka [JOK
54
anep. M3oTonsl 01.04.2025 | https://m.edsoo.ru/00ada342
CtpoeHnue IeKTPOHHBIX 000JI0UYEeK
. bubmuorexa [JOK
55 aTOMOB 35ieMeHTOoB [lepnonnyeckoit
03.04.2025 | https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MenaeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA TI0 ero MOJ0KEHUIO B bubmuorexa [JOK
[Tepuonnueckoii cucreme 1. W. 08.04.2025 | https://m.edsoo.ru/00ada824
Meunpeneena
3nauenue [leproanyeckoro 3akoHa
57 JUISl pa3BUTHS HAYKU U MPAKTUKH. [l bubnuorexa [JOK
N. MenpaeneeB — y4€Hbli, eaaror 1 10.04.2025 | https://m.edsoo.ru/00ada96e
rpaKJIaHUH
DIEKTPOOTPHUIIATEIILHOCTh ATOMOB
bubnuoreka [JOK
58 XUMHAYECKUX DJIEMEHTOB/
N 15.04.2025 | https://m.edsoo.ru/00adaab8
Bcepoccuiickast mpoBepouHas pabota
59 Honnas xumuueckas CBsI3b bubmnorexa [IOK
17.04.2025 | https://m.edsoo.ru/00adac34




60 KoBanenTHas nosnsipHas XuMHu4ecKas | bubmuoreka [IOK
CBSI3b 22.04.2025 | https://m.edsoo.ru/00adaab8
61 KoBaneHntnas HenomsipHast | bubnuorexa [JOK
XUMHYECKas CBI3b 24.04.2025 | https://m.edsoo.ru/00adaab9
bubmmorexa [IOK
62 Crenery okHCICHuA ! 29.04.2025 https://m.edsocl)_.[ru/OOadanS
63 OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIC | bubnuoreka [JOK
peakiuu 06.05.2025 | https://m.edsoo.ru/00adb076
bubmmoreka [{OK
o4 ORHCIHTENI H BOCCTAOBHTEIIH ! 08.05.2025 https://m.edSO(])_.[ru/OOadbO76
KonTponbnas pabora Ne4 no teme
65 «Ctpoenne atoMa. XuUMHUECKast 1 bubmorexa OK
13.05.2025 | https://m.edsoo.ru/00adb486
CBSI3b»
66 Peseprubiit ypok. O6001eHNE 1 | bubnuoreka [IOK
cHUCTEMAaTU3aIys 3HaHUI 15.05.2025 | https://m.edsoo.ru/00adb33c
67 Peseprubrit ypok. O6001eHNE 1 | bubnuoreka [IOK
CHCTEMAaTH3aINA 3HAHUHI 20.05.2025 | https://m.edsoo.ru/00ad9cb2
68 PesepBubiit ypok. O6001eHNE 1 1 bubnuorexa [JOK
cUCcTeMAaTU3aIys 3HaHUH 22.05.2025 | https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoanuyecTBO 4acoB DJIeKTPOHHBbIE
Ne Mara uupposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero H3Y4YeHH s o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl

[Iepnoanueckuil 3aK0H.

| [Iepnoanueckas cucrema | bubnnorexa [JOK
XUMUYECKUX dieMeHToB /1. U. 03.09.2024 |  https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOMCTB XMMUUECKHUX DJICMCHTOB 1 bubmorexa HOK

. 05.09.2024 | https://m.edsoo.ru/00adb6b6

MEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa | bubnuoreka [IOK
HEOPraHWYECKHUX BENIECTB 10.09.2024 | https://m.edsoo.ru/00adb7e2

4 Bunpl xXuMuueckoil CBSI3U U THIIEI | bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK 12.09.2024 | https://m.edsoo.ru/00adbac6
KontponbHas padota Nel o teme
«IToBTOpeHue u yriayoiaeHue

5 . 1 1
3HAaHHUU OCHOBHBIX Pa3/IeiIOB Kypca 17.09.2024
8 kmacca»
Knaccudukanus XuMuaeckux

6 €aKIMi 10 pa3InYHbIM 1 bubmorera [JOK
peat p 19.09.2024 | https://m.edsoo.ru/00adbcb0
MpU3HaKaM
[ToHsTHE O CKOPOCTH XUMUYECKOMN

7 eakuu. IIoHATHE 0 TOMOTEHHBIX 1 bubmorera [JOK
PCAKIUH. 24.09.2024 | https://m.edsoo.ru/00adbe9a

U ICTCPOTCHHBIX PCAKIIUAX




TloHAaTHE O XUMHUYECKOM
paBHOBecHU. DAKTOPBI, BIUSIOLINE

bu6mmorexa [{OK

8 Ha CROPOCTD XHMITICCKOM peaKtiH 26.09.2024 | https://m.edsoo.ru/00adc28¢
1 TIOJIOKECHNE XUMHYECKOTO
paBHOBECHs
9 OKuCIUTEIbHO- bu6mmorexa [IOK
BOCCTaHOBUTEJIbHBIE PEAKIINU 01.10.2024 | https://m.edsoo.ru/00adcade
Teopust SNEKTPONUTHYECKON
10 nucconuanuu. CUiabHBIE U cIa0ble bubmorera [OK
03.10.2024 | https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HoHHbIE ypaBHEHHUSI peaKIUil Bubnmorexa [IOK
08.10.2024 | https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHMU B CBETE MPEACTABICHUI bubnuoreka [IOK
00 2JIEKTPOJIUTUYECKOU 10.10.2024 | https://m.edsoo.ru/00add5d8
JIUCCOLMAITAN
XUMHUYECKUE CBOMCTBA COJIEH B
13 CBETE MPEACTABICHUI 00 bubnnorexa [IOK
N 15.10.2024 | https://m.edsoo.ru/00add8b2
ANEKTPOJUTUUECKON JUCCOIHAITIT
14 [TonsiTue o ruapoIM3e coieit bubnmorexa [IOK
17.10.2024 | https://m.edsoo.ru/00add9d4
KontponbHas padota Ne2 o teme
15 «ONEeKTPOIUTUYECKAS bubnnoreka [JOK
IUCCOLMAIINI. XUMUYECKUE 22.10.2024 | https://m.edsoo.ru/00addecO
peakIu B pacTBOPAX»
16 OO6o01IeHre 1 cucTeMaTHU3aIus bubmuoreka [JOK
3HAHUH 24.10.2024 | https://m.edsoo.ru/00addd12




OOmast xapakTepuCTUKA

. bubmmoreka [JOK
17 rajJjoreHoB. XMMHUYECKHUE CBOMCTBA
05.11.2024 | https://m.edsoo.ru/00addfe2
Ha MpuMepe Xjaopa
[Ipaktuyeckas padora Ne 1.
18 «Penrenne nkcriepuMeHTaIILHBIX bubnmorera [TOK
P 07.11.2024 | https://m.edsoo.ru/00addbfa
3a1a4uy
XnopoBojopoa. CoJisiHast KHCIIOTA,
19 XUMHUYECKHE CBOMCTBA, IIOJIYUCHHE bubnmorera [TOK
’ ya ’ 12.11.2024 | https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[IpakTnueckas padota Ne 2 o Teme
20 «ITomydenne COISTHOM KUCITOTHI bubmorexa LOK
e . . ’ 14.11.2024 | https://m.edsoo.ru/00ade348
n3ydeHue e€ CBONCTB»
Brruucienus mo ypaBHEHUSIM
21 XUMHYECKUX PEaKINH, eCIT OOUH bubmmorexa [OK
peaiit, g 19.11.2024 | https://m.edsoo.ru/00ade488
W3 pEeareHTOB JaH B H30BITKE
” OO6mras XxapaKTepUCTUKA SJIEMEHTOB bubnuoreka [IOK
VIA-rpynmst 21.11.2024 | https://m.edsoo.ru/00ade64a
AmtotponHbie MOIUGUKAITTH
3 cepnl. Haxoxaenue cepol 1 e€ bubnuoreka [JOK
COCJIMHEHUH B MIPUPOJE. 26.11.2024 | https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI
CepoBo0po/I, CTPOCHHE,
24 Q)Hls)nqefmfei XHf/II/IquKI/Ie bubmorexa HOK
. 28.11.2024 | https://m.edsoo.ru/00ade802
CBOMCTBa
Oxkcunpl cepbl. CepHas KUCIOTA,
25 ¢bu3nyeckrue 1 XUMHUYECKUE Bubmmorexa LIOK
03.12.2024 | https://m.edsoo.ru/00adea28

CBOﬁCTBa, MMPUMCHCHUC




XHWMHUYECKUE PEAKLUH, JIEKALLNE B
OCHOBE IIPOMBILIIEHHOTO CII0Co0a
IIOJTy4EHUS] CEPHOU KUCIIOTHI.

bubmmorexa [IOK

26
XUMHYECKOE 3arpsi3HEHNE 05.12.2024 | https://m.edsoo.ru/00adec8a
OKpY’Karollen cpeibl
COCIMHEHUSIMU CEPBI

7 Beruncnenue MaccoBoi 01 bubmmoreka [{OK
BBIXOJIa MPOJIyKTa peaKuu 10.12.2024 | https://m.edsoo.ru/00adec8a
OO6mrast xapaKTepUCTUKA PJIEMEHTOB
VA-rpynmsl. A30T,

28 acI Iz)ycHT aAHEHHE B IPUPOJIE Bubamorexa [IOK
pactipocTp PHpoAe, 12.12.2024 | https://m.edsoo.ru/00adeea6
(u3HYeCKre U XUMUICCKHE
CBOICTBa
AMMuak, ero pusudeckue u

29 XUMUYECKHE CBOWCTBA, MOTYyYEHUE Bubnmorexa [IOK

’ i 17.12.2024 | https://m.edsoo.ru/00adf004
Y IPUMEHEHUE
[IpakTrueckast pabota Ne 3 o Teme
30 «ITonyyenue aMmmuaka, u3y4yeHue bubmorexa HOK
v s 19.12.2024 | httpsy/m.edsoo.ru/00adf180
€ro CBOMCTBY
A3zoTHas KucioTa, eé pusndeckue bubnuoreka [JOK

31 .

U XMMHYECKHUE CBOMCTBA 24.12.2024 | https://m.edsoo.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJICH
aMMOHHUS B KAY€CTBE MUHEPAIBbHBIX

32 00peHunii. XMMUYECKOE bubmorexa HOK
yAoOP ' . 26.12.2024 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIoIIel cpebl
COEIMHEHUSIMU a30Ta

13 ®dochop. Oxeun bocdopa (V) u bubnunoreka [JOK
tdbocdopHas kucnora, GuzndecKue 09.01.2025 | https://m.edsoo.ru/00adf68a




M XUMHYECKHE CBOMCTBA,
MOJTy4eHHUE

Hcnons3oBanue pochaTos B
KauCCTBC MUHCPAJIbHBIX

bubmmorexa [{OK

34
ynoOpeHuii. 3arps3HeHne 14.01.2025 | https://m.edsoo.ru/00adfc20
MIPUPOTHOM cpenpl hochaTamu
VYraepon, pacipocTpaHeHNEe B
35 npu Ic:ﬂe g)mnrt)leclee u bubmorexa HOK
PHPOE, . 16.01.2025 | https://m.edsoo.ru/00adfd9c
XHUMHUYECKHE CBOMCTBA
Oxkcunpl yriaepoja, ux pusndeckue
W XUMHYECKIE CBOMCTBA.
36 DKOIOTHYECKHE POOIEMBI bubmmorexa [OK
P ’ 21.01.2025 | https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM YTJIepo/ia
(IV)
37 VronapHas KHCI0Ta U €€ COn bubmorexa HOK
23.01.2025 | https://m.edsoo.ru/00ae006¢
[Ipaktrueckast padota Ne 4 o Teme
"[lostydeHue yriieKucioro rasa. bubnuorexa [JOK
38
KauecTBenHas peaknusa Ha 28.01.2025 | https://m.edsoo.ru/00ae027e
KapOoHaT-uOH"
[TepBoHauanbHBIC MOHATHS 00
39 OpraHn4ecKHX BellecTBax KakK o bubmorexa LOK
P Hl 30.01.2025 | https://m.edsoo.ru/00ae054¢
COEIMHEHUSX yIiiepoa
40 Kpemunii u ero coequHeHus bubmnorexa [IOK
p a 04.02.2025 | https://m.edsoo.ru/00ac080a
A1 [Ipaktuyeckas pabora Ne 5. bu6nuoreka [IOK
Pemenue skcnepuMeHTanbHbIX 06.02.2025 |  https://m.edsoo.ru/00ae0bf2




3a71a4 110 TeMe «Bakuenmiue
HEMETAIILI U UX COSIUHEHUS

KonTtposnsHas padota Ne3 mo treme

42 «BaxHeie HeMeTauIbl U UX bubmmorexa [TOK
11.02.2025 | https://m.edsoo.ru/00aelel8
COCTUHCHUS
OO01as XxapakTepucTUKa
XUMHYECKHX DJIEMEHTOB —

43 METaJIJIOB. MeTalnueckas CBsI3b U bubmmoreka [{OK
MeTajin4yecKasi Kpucrauindeckas 13.02.2025 | https://m.edsoo.ru/00ael103e
pemérka. Gu3nyecKre CBOMCTBA
METaJJIOB
XuMHYECKHEe CBOMCTBA METAJIJIOB.

44 DIEKTPOXUMHUYECKUIN AL Bubnmorexa [IOK

. 18.02.2025 | https://m.edsoo.ru/00ael 156
HaIpsDKEHUN METaJIIOB
OO6mme crnocoObI MOTyICHUS
MetaiuioB. CriiaBbl. Berancienus
45 110 YpaBHEHUSIM XUMHYECKHUX buomorexa OK
= 20.02.2025 | https://m.edsoo.ru/00ael 156
peaKIuii, €ClIi OJIMH U3 PEareHTOB
COJICPXKHUT IPUMECH
46 [TonsiTue 0 KOPPO3UU METAIIOB bubmorexa HOK
25.02.2025 | https://m.edsoo.ru/00ael1278
bubnuoreka [JOK

41 [Henotnre MeTaiis! 27.02.2025 | https://m.edsoo.ru/00ae14b2

43 OKcubl ¥ TUAPOKCUIBI HATPUSA U bubnunorexa [JOK
KaJus 04.03.2025 | https://m.edsoo.ru/00ae14b2

49 [IlenoyHo3eMeTbHBIE METAILIIBI — bubmuoreka [JOK
KaJBbIUHA U MarHui 06.03.2025 | https://m.edsoo.ru/00ael5e8




bubmuoreka [JOK

30 BaXHCHIIE COCMHCHNA KalL LK 11.03.2025 | https://m.edsoo.ru/00ael5ed
51 JKEcTKoCTh BOBI M CIIOCOOBI €& bubmmorexa [{OK
yCTpaHEHUs 13.03.2025 | https://m.edsoo.ru/00ae1886
[IpakTtuyeckas padora Ne 6 o reme
52 "YKEcTKOCTL BOABI 1 METOIBI €6 bubnmorexa LOK
" 18.03.2025 | https://m.edsoo.ru/00aelae8
YCTpaHEHHS
53 O06o01enre U cucTeMaTu3arus
3HAHUHN 20.03.2025
54 ASTIOMUH bu6moreka [IOK
01.04.2025 | https://m.edsoo.ru/00aelc64
AmpoTepHbIe cBOWCTBA OKCHIA U bubnuoreka [JOK
55
TUAPOKCHIA 03.04.2025 | https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
3 Keseso 08.04.2025 | https://m.edsoo.ru/00ael1d86
57 OKcuabl, THAPOKCUABI U COTTU bubnuoreka [IOK
xenesa (II) u sxenesza (I1I) 10.04.2025 | https://m.edsoo.ru/00ae35e6
58 O06o01eHre U cucTeMaTru3amus
3HAHUM 15.04.2025
[IpakTruueckas padota Ne 7.
59 Pemienne skcriepuMeHTaIbHBIX bubnnoreka [JOK
3a7a4 1o teme «Bakuelimniue 17.04.2025 | https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COCTUHCHUS
Boruncnenus o ypaBHEHUSIM
60 XUMUYECKUX PEAKIUHI, €CIIU OJIUH bu6mmoreka [JOK
W3 PEareHToB J1aH B U30BITKE UITU 22.04.2025 | https://m.edsoo.ru/00ael750

COACPKUT NPUMCCH. Brruncienus




MAacCOBOM JIOJIM BBIXOJA IIPOLYKTA

peaxiuu
61 O06o01IeHre U CHCTeMAaTH3aINS !
3HaAHUHN 24.04.2025
KonTtposnsHas padota Ne4 mo Teme
62 «BaxHenme MeTaJlIbl U UX 1 29.04.2005
COCITMHEHUSD)
63 BemectBa u maTepuansl B | bubnuoreka [JOK
TTOBCEHEBHOM JKM3HU YEJIOBEKA 06.05.2025 | https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNE 1 bubmuorexa [JOK
OKpYKarollen cpeibl 08.05.2025 | https://m.edsoo.ru/00ae4270
65 Ponp xumuu B permreHnn 1 bubnuoreka [JOK
9KOJIOTMYECKUX MPoOIeM 13.05.2025 | https://m.edsoo.ru/00ae4270
66 Peseprubrit ypok. O60011eHIE 1 | bubnuoreka [IOK
cHUCTEMAaTU3aIys 3HaHUI 15.05.2025 | https://m.edsoo.ru/00ae0dOa
67 PeseprubIit ypok. O6001eHNE 1 | bubnuoreka [IOK
CHCTEMAaTH3aINA 3HAHUHI 20.05.2025 | https://m.edsoo.ru/00adb33c
68 PesepBHbIit ypok. O600mEeHre n 1 bubnuorexa [JOK
cUcTeMAaTU3aLys 3SHaHUH 22.05.2025 | https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68
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