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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHus
COCTaBJICHA Ha OCHOBE TpeOOBaHMU K pe3yJbTaTaM OCBOEHHS OCHOBHOM
o0Opa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 0011I€T0 00pa30BaHus, MPEACTABICHHbBIX
B ®I'OC OO0, a Takxe Ha OCHOBEe (QeaepalnbHOl pabdoueil mporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIICTIIIMU MPENogaBaHus y4eOHOro nmpeamMera « XuMushy
B 00pa3oBaTeNbHbIX opranuzanusax Poccuiickoit @enepanuu.

[Iporpamma 1mo XxumMuu JOa€T TPEACTaBICHUE O IMENAX, OOILIel CTpaTeruu
oOy4yeHUs, BOCHUTAHUA U Pa3BUTUS OOYYAIONIUXCS CPEACTBAMHU Y4YEOHOTO
npenMera, YCTaHABIINBAET o0s3aTenbHOe MIPEAMETHOE COJIepKaHue,
IpeayCMaTpUBAET PACHPEACIICHUE €ro IO KjaccaM M CTPYKTypUPOBaHHUE IIO
pazienaM M TeMaM MPOTPaMMbl IO XHMHUH, OINPEACNSICT KOJIUYECTBEHHBIC H
KaueCTBEHHbIE XapaKTEePUCTUKHU coziepKaHus, PEKOMEHyEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMHUM C  Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKA y4eOHOro mporecca, BO3PACTHBIX
ocoOeHHOCTEW O00ydwaroumxcsi, OmNpenensieT BO3MOXKHOCTH —TpeaMeTa s
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMN
mporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIIero 00pa3oBaHusl, a Takke TpeOOBaHUHN K
pesynbrataM oOy4YeHHs] XMMHUHU Ha YPOBHE IeJiel u3y4eHHs MpeMeTa U OCHOBHBIX
BUJIOB y4e€OHO-TIO3HABATEIBHON JEATEIHbHOCTH OOYYaromerocsi Mo OCBOEHHUIO
y4e0HOTO CoJIepKaHUsI.

3HaHME XHUMHUHU CIY>)KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
00y4Yaromierocsi, €ro MpeACTaBICHU O MaTePUATbHOM €IMHCTBE MHPA, BAKHYIO
poJib UrparoT (QopMUpYEMble XHMHUEH MPEACTaBICHUS O B3aUMOIPEBPAIIECHUIX
SHEPrud M 00 DBOJIONMHU BEIHIECTB B MPHUPOJE, O MYTAX pEHIeHUs TI00ambHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, MTPOOIIEM 3PaBOOXPAHECHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  peanu3alid  BO3MOXKHOCTEH NI CaMOpasBUTUS |
dbopMupoBaHUS KyIbTYphl IUYHOCTH, €€ 001Iel 1 QYHKIIMOHATHHOU TPAMOTHOCTH;

BHOCHUT BKJaJ B (hOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OOy4YaromMXCs, HABBIKOB HX CaMOCTOSITEIIBHOW Y4eOHOW JIEeSITeNbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOJUMBIX KaK B
MMOBCEIHEBHOM XKM3HU, TaK ¥ B TPO(DECCHOHATBLHOM eI TeTLHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJIA/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISETCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUH €CTECTBEHHO--HAYYHOM IPAMOTHOCTH O0YYaIOIIUXCS;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTI'O OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTHUUYECKOE
oOpa3zoBaHue 00YyUaIOIINXCS.

JlanHble HampaBieHUs B OOYUEHHU XUMHUU O0ECIEeuMBAIOTCS CHEUU(UKOM
COlepKaHMsl  y4eOHOTO  MpeaMeTa, KOTOPBIM  SBISETCS  INEeJaroruyecku
aJanTUPOBAHHBIM OTpakeHHeM 0a30BOM HAYKH XMMHH Ha ONPENEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro o0pa3oBaHUsl OPUEHTHUPOBAH HA
OCBOCHHE OOYYaIOUIMMUCS CHCTEMBbI TEPBOHAYATBHBIX TMOHATHI XUMHUH, OCHOB
HEOPraHMYeCKOM XUMHUM U HEKOTOPHIX OTACIBbHBIX 3HAYUMBIX TOHSATHIM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusi MPOTpaMMbl MO XUMHUH C(HOPMUpPOBAHA HA OCHOBE
CUCTEMHOro mojaxona Kk e€ uzydeHuto. CopepkaHue CKIIAJIbIBAETCS U3 CUCTEMBI
MOHSATUN 0 XMMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI MMOHATHI O XUMHUECKOMN
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYpPHO OpPraHHU30BaHbl MO MPHUHIUITY
MOCJIEIOBATEIILHOTO Pa3BUTHSI 3HAHWW HA OCHOBE TECOPETHUECKUX IPEJACTaBICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YUEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa /[. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHS O CTPOEHHUU aTOMa U XUMHYECKOU CBSI3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS Ha OCHOBE ASMIMUPHYECKU
MOJTyYEHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO
YPOBHS K JIpyromMy, BBITIOJNHAS (YHKIUH OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHUS U TOJIYYEHUS
U3Yy4YaeMbIX BEUIECTB.

OcBoeHHE TMPOrpaMMbl IO XUMHH  CIIOCOOCTBYET  (hOPMHUPOBAHUIO
MPEJICTABIEHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KApTUHBI MUpA B JIOTUKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. VM3yyeHue XMMHUU MPOUCXOJHUT C MPUBICUCHHEM
3HAHMM W3 paHee W3YYEHHBIX YUYEOHBIX mpeamMeToB: «OKpyXKaomuid MUpy,
«buonorus. 5—7 knacced» u «Pu3nka. 7 Kiacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWA OCHOB
XUMUYECKOW HAyKH Kak O0JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBON KYJbTYPBHI.
3amadya ydyeOHOro mpeAMeTa COCTOUT B (POPMHUPOBAHMM CHUCTEMBbI XUMHUYECKHX
3HAaHUN — BaKHEUITHX (PaKTOB, MOHATHH, 3aKOHOB M TEOPETHUYCCKUX TMOJOKCHUH,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapakTepa, fA3blKa HayKH, B



OpUOOIIEHUH K HAayYHBIM METOJaM T[IO3HAHUS TPH W3YYCHHWH BEIIECTB U
XUMHYECKUX peakuuid, B (GOPMHUPOBAHUN W PA3BUTHH MO3HABATEIBHBIX YMEHUH U
UX TPUMEHEHUH B Y4YEOHO-IIO3HABATENbHOW M Y4YEOHO-UCCIEN0BATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil O€30MacHOro oOpalieHus ¢ BEIIeCTBaMHU B
MOBCETHEBHOM KU3HM.

[Ipu u3yyeHUM XMMHUHM HAa YPOBHE OCHOBHOI'O OOHIEro 0Opa30BaHUs Ba)KHOE
3HaYEHUE MPUOOPENI TaKKUe LI, KaK:

— (opmMupoBaHHE MHTEIUIEKTyaJbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSATEIBHOMY MPHUHATUIO PELICHUH,
CIIOCOOHO# alanTHPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] Ha  CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOy4YaromMxcsd K CaMOCTOSTENbLHOW TO3HABATEIBHOM JAESTENbHOCTH, HAayYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBALMIO W Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— obecrnieyeHue yCIOBUi, CIOCOOCTBYIONIMX MPUOOPETEHUIO 00yYarOIIUMHUCS
OTbITAa Pa3HOOOPA3HOW NEATETLHOCTH, IMO3HAHHUS W CAMOIO3HAHUS, KIIOYEBBIX
HaBBIKOB (KITFOUEBBIX KOMIICTCHIIMI), MMCIOIIUX YHHUBEPCAIbHOE 3HAYCHUE IS
pa3IMYHBIX BUIOB JEATCILHOCTH;

— ((dopmupoBanue o0miel (YHKIMOHAIBHON U €CTeCTBEHHO-HAyYHOU
rPaMOTHOCTH, B TOM YHCJI€ YyMEHUH OOBSCHATH U OLEHUBATH SBIICHUS
OKPYXAaIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS U ONBIT, MOJYYEHHBIE MPU H3YYCHHUU
XUMHUH, TPUMEHATh HMX TMpPH PEUIEHUU Mpo0JeM B TOBCEAHEBHOM JKU3HU W
TPYJOBOM JIEATETLHOCTH;

— ¢opMmupoBaHWe y OOy4YalOIIUXCS T'YMAHHUCTHMYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUW JJIs BBIPAOOTKH DKOJIOTHUYECKH
1eJIeCO00pa3HOro TMOBEJACHUS B OBITY W TPYIOBOM JEATEIBHOCTH B LEJAX
COXpaHEHHs CBOETO 3/I0POBbS U OKPY>KAIOIIECH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIIMM K OOYYEHHWIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpPOGWMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0y4eHHUsI.

OOmiee uncaO YacoB, OTBEAEHHBIX IS HM3yUYEHUS XHMUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, coctaniseT 136 gacos: B 8 kinacce — 68 yacoB (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHaYabLHbIE XUMHUYECKHE TOHATHUS

[Ipenmer xumuun. Posb XMMuK B KU3HU YeJlOBEKAa. XMMUSA B CUCTEME HAYK.
Tena wm BemecTBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATPETATHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeToAax MO3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust cMecei.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKHE OdJeMeHThl. CHUMBOJIBI XHUMHUYECKHUX
3neMeHTOB. [IpocThie U ClloXKHbIE BElleCTBA. ATOMHO-MOJIEKYJIIPHOE YUECHUE.

Xumnueckas ¢opmysa. BaleHTHOCT, aTOMOB XHWMHUYECKUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA CcocTaBa BemllecTB. (OTHOCUTENbHAS AaTOMHAs Macca.
OtHOocHuTENbHAS MOJEKYJIsIpHAs Macca. MaccoBas J0Ji1 XMMHUUYECKOIO 3JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BemiectBa. Moisib. MonsipHast Macca. B3auMocCBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHMI] BelecTBa. Pacuérel mo dopmyiiam
XUMUYECKUX COCTUHCHUM.

dusnyecKkue U XUMHUUYECKHUE SBIICHHUS. XUMHUUECKass peakius U e€ MpU3HaKHU.
3aKOH COXpaHEHHS MacChl BEIIECTB. XUMHUUYeckue ypaBHeHus. Kiaccudukarus
XUMHUYECKUX PEaKINi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1ab0OpaTOpuu M
npuéMamMu oOpamieHus: ¢ J1abopaTOpHbIM 000PY/I0BaHUEM, U3YyUYEHUE U OINKCAHUE
bU3MYECKUX CBOMCTB O0Opa3llOB HEOPTaHMYECKUX BEIIECTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, PACTHUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJIEHCTBHE MeJIa C KUCIIOTOM) sSIBJICHUH, HaOII0/IeHUEe U
ONMCaHWE MNPU3HAKOB MPOTEKAHUS XMMHUECKUX peakluuil (pa3iokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPHUAOM Oapwsi, pa3loKeHHE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aUMOICCTBHE Keje3a ¢ pactBopoM conu menu (11),
M3y4eHHE CIOCOOOB pPAa3/CIICHUs CMECEil: ¢ MOMOIIbI0 MarHuTta, (puIbTpoBaHUE,
BbITIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MPOBEACHNE OYUCTKUA MMOBAPEHHOM
COJIM, HAOIIOJEHHE W  ONHCAHUE  PE3yJbTAaTOB  MPOBEJICHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHHE MOJIEIIE MOJIEKYII
(1rapocTepKHEBBIX ).

Ba:xHeiilue nmpeacTaBuTe/ M HEOPraHUYeCKMX BellecTB

Bo3agyx — cMech ra3oB. CoctaB Boznyxa. Kucimopoa — 3JI€MEHT U MpPOCTOe
BellecTBo. Haxokaenue kuciopojga B mpupoje, (U3MYECKHE U XUMUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl



MOJIyYeHUsT KHUCIOpoJa B Ja0OpaTopuu U MOPOMBIIUIEHHOCTH. Kpyrosopot
KHciopozaa B mpupoe. O30H — auIoTponHas MoAU(PUKALMS KUCIOPOIa.

TernoBoit 3PQGEeKT XUMUYECKON peaKkuu, TEPMOXMMHYECKHE YpaBHEHUS,
9K30- U DSHAOTEPMUYECKUE peaKUWH. TOIUIMBO: Yrojib M METaH. 3arpsi3HEHUE
BO3/lyXa, yCWICHHE apHUKOBOTro 3¢ (deKra, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — »memeHT M mpocrtoe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, Gu3MUeckue W XUMHUYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOObI
nonyuyeHus. Kucnotsl u conm.

Momnsipabiii 00BEM ra3oB. Pac4€Thl M0 XUMHUYECKUM YPaBHECHHUSIM.

Odusznyeckue CcBoMcTBAa BOAbl. Bojga kak pactBoputenb. PacTBOpBL.
HacpllieHHbIE M HEHACBIIIEHHBIE PAacTBOpPbl. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHUS.
Ponb pacTBOpOB B mpupoie U B KU3HU 4esnoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHUEe NPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranmueckux coenuHenunit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3sytonie  (OCHOBHBbIC, KHCJOTHbIE, aM@oTepHbie) W
HeconeoOpasyromue. Homenknatypa okcunoB. @Puznueckue U XHUMHYECKHE
cBOMcTBa OKCUIOB. [lonyueHne oKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WHIENOYM W HEPACTBOPUMbIE
ocHoBaHusA. HomeHkiatypa ocHoBaHuU. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxanus xkucnor. Homenknarypa kucinor. dusndeckue u
XUMHUUYECKHE CBOMCTBAa KHUCJIOT. Pan axtuBHocTn MetaiuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @uszndeckre U XMMUUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

I'eneTnyeckas CBA3b MEXK/y KJIaCCAMU HEOPraHMYECKUX COECTUHEHHM.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIICHNUE COJCPKAHUSA KUCIOPOJa B BO3AyXE, NOIYUYCHHE,
coOupaHue, pacro3HaBaHWE W W3YyYCHHE CBOWCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM H YCIOBUS BO3HHMKHOBEHUS U
MpeKpameHns ropeHust (mokapa), O3HAKOMJIEHHE C oOpasllaMH OKCHIIOB U
ONMMCAHWE WX CBOWMCTB, MOJYy4YEHHUE, COOMpaHHE, paClO3HABAHWE W H3yYCHHE
CBOMCTB Bojopojaa (ropeHue), B3aumojaeircTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIEIOBAaHUE OCOOCHHOCTEW pACTBOPEHHUSI BELIECTB C
Pa3IMYHON PACTBOPUMOCTBHIO, TNPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA, B3aMMOJICVCTBUE BOJBI C METAJLUIAMU
(HatpieM ®  KajblueM) (BO3MOXKHO  WCIIOJIb30BAHHWE BHJICOMATECPHAIIOB),



UCCJEeI0BaHUE O0pa3loB HEOPraHMYECKHUX BEIIECTB pa3MYHBIX KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIMKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeETaJUlaMHU, PEaKUUW HEUTpaau3aluu, IOJyYEeHHE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTMM M3 PacTBOpPA COJM, PEIICHUE
AKCIIEPUMEHTANbHBIX 3a/lad 1o TeMe «BakHellne KiIacChl HEOPraHMYEeCKHUX
COCIMHECHUIN.

IHepuonnuecknin 3axkoH u Ilepuoamyeckass cucremMa XHUMHYECKHUX
iemenToB JI. U. MenpgeneeBa. CtpoeHue aroMoB. XMMHYECKAsi CBSA3b.
OKHuCIUTETBLHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIacCCU(UKAUM XUMUYECKUX HJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJJIEMEHTOB (ILEJOYHBbIE U IIEJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3ytoT aM(POTEpHBIC OKCHUIbI
Y TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX IIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgnas W JUIMHHONEpUOIHAs  (QOpMBI
[Tepuonnueckoit cucrtembl XuMuyeckux 3neMeHToB 1. 1. Menneneesa. Ilepuonas
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpa, HOMEPOB INEepUoJa U
IPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otomnbl. Dnexkrponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J0YeK aTroMOB TepBbIX 20 XMMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl JI. WM. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosoxeHuro B [lepuoanueckont cucreme /1. . Meneneesa.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3IJIEMEHTOB,
METAUINYECKUX U HEMETAJNINYECKUX CBOMCTB 110 TPYyIIaM U MEPUOJaM.

3nauenue [lepuoanueckoro 3axkoHa u [leproanueckor CUCTEMbl XMMUYECKHUX
BJIEMEHTOB [UJI1 Pa3BUTUA Haykd W mnpaktuku. [[. . MennpeneeB — yd€HbIN H
rpaXk1aHUH.

Xumunueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucieHus.  OKHCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
IIporniecchl okucaeHus U BocCTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COeTUHEHUS ).

Mexcnpeomemmnnie ceéasu



Peanuzanus MeXnpeIMETHBIX CBS3€Ud MPU U3YUYEHUM XUMHUM B 8 Kiacce
OCYILIECTBIISIETCS 4YE€pe3 HCMOJIb30BAaHUE KaK OOIIUX €eCTeCTBEHHO--HAYYHBIX
MOHSATUN, TaK W MOHATHUM, SIBISIOMINXCS CUCTEMHBIMH JJISI OTJICJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO6mue ecTecTBEHHO--HAYUHbIE TIOHSTUS: HAy4YHBIH (PakT, TUIIOTE3a, TEOPHs,
3aKOH, aHallu3, CHUHTE3, KiacCu(UKalusi, NEePUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®dusnka: MaTepusi, aToM, DJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
M30TOMbI, PAAMOAKTUBHOCTh, MOJIEKYJA, AJIEKTPUUYECKHUI 3apsij, BEIIECTBO, TEJIO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COTHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHUHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAEMBbI€, TOIIUBO, BOAHBIE PECYPCHI.

9 KITIACC

BemecTBo U xXUMHUYecKasi peakuus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOWCTB
XUMUYECKUX D3JIEMEHTOB TMEPBBIX TPEX TMEPUONOB, KaJMs, KaJbLHUs U UX
COCIMHEHUI B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOECHUEM MX aTOMOB.

CrpoeHue BellecTBa: BUJBI XUMHYECKOM CBSI3U. THIIBI KPUCTANIUYECKHX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHUYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKIATypa HEOPTraHUYECKUX BEHIECTB. XUMHUYECKHE
CBOMCTBAa BEILECTB, OTHOCSILIMXCS K pAa3IM4YHbIM KJlaccaM HEOPraHUYECKHUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPIraHUYECKUX BEIIECTB.

Knaccudukaius XuMU4ecKUX peakiiuii Mo pa3IndHbIM MpU3HaKaM (TI0 YUCTy
M COCTaBy YYAaCTBYIOIIMX B PEaKIMH BEHIECTB, MO TEIUIOBOMY 3(PdeKTy, o
M3MEHEHUIO CTETICHEN OKWCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
Y4acTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[lorsitue o ckopocTH xumMudeckoil peakuuu. [loHstue 00 oOpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peaknusax. [[oHATHEe 0 TOMOTEHHBIX M Te€TEPOTCHHBIX
peakuusx. [lonstue o karanuse. [loHsaTHEe 0 XMMHYECKOM paBHOBeCHH. DaKTOPHI,
BIIMAIONIME HA CKOPOCTh XHMHYECKOM pEaKIMU U TMOJOKEHHUE XUMHUYECKOTO
PaBHOBECHSI.

OKHUCIUTENBbHO-BOCCTAHOBUTENIBHBIE  PEAKI[MU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHCJIUTENBbHO--BOCCTAHOBUTEIBHBIX ~ PEAKIUMA C HCHOJB30BAHHEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopust ANEKTPOIUTHYECKON AUCCOUUALNN. DIEKTPOIUTHI U HEITIEKTPOIIUTHI.
Katnonsl, annonsl. MexaHu3M AUCCOLMAIMUA BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuueckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U CIadble SJIEKTPOJIHUTHI.

Peakiiuu nonnoro ooMeHa. Y clioBusl MPOTEKAHUSI peaKIUii MOHHOTO OOMEHa,
IIOJIHBIE M COKpAall€HHbIE HWOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U coOJell B CBeTe MpEJCTaBICHUN 00 3IEKTPOIUTHUECKOU
nucconmanuu. KadecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPONU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMUA KPUCTAJUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB M HEeMeTaUioB (rpadura U anmasa), CIOXKHBIX BEIECTB
(xJopua HaTpus), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHUCTBUS Pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DIJICKTPOIPOBOIHOCTHU
pacTBOpOB BENIECTB, IMpollecca JUCCOIMALMM KHUCIOT, IIeJIoYed U coJiel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJIEO MaTE€pUaliOB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  PEAKIMA  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJCICHHE Ta3a, oOpa3oBaHUE BOJIbI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUi
(ropeHue, peakiMM pasioKEeHHs, COCIUHEHUs), pacllO3HaABaHNUE HEOPraHMYEeCKUX
BEIIECTB C TIOMOIIBKD KAYECTBEHHBIX PEAKIMil HAa HWOHBI, pEUICHUE
AKCHEPUMEHTAIBHBIX 3a/1a4.

HemeTansbl u UX coelMHEHUS

OO6mast xapakTepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (puandyeckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOTEHOB. XMMHWYECKHE CBOMCTBA Ha MNpPUMEpPE  Xjopa
(B3auMoOz€iCTBUE € METAJJIaMH, HEMETaUIaMH, IesiodaMu). XJIOPOBOJIOPO/I.
ConsHass KUCIIOTa, XMMHYECKHE CBOMCTBA, IMOJIydyeHHE, NpUMeHeHue. JlelcTBue
XJIOpa M XJIOPOBOJAOPOJA Ha OpPraHW3M YeJIOBEKa. BakHehmue XJIOpUAbl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mras xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC cTeneHu okucienusi. CTpoeHune u (pu3mvyecKkue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAUDUKAIINKI KHCIOPOaa
U cepbl. XuMUYecKue cBoucTBa cepbl. CepoBOOpOa, CTpoeHUE, (pu3ndeckue u
XUMU4Yeckre cBorcTBa. OKCHIBI CE€phbl KaK MPEICTaBUTENN KHUCIOTHBIX OKCHJIOB.
CepHas kwuciora, (uU3HUecCKHe © XHMHYCCKHE CBOWMCTBAa (00mME Kak
MPEACTaBUTENSI Kjacca KHCIOT U crenududeckue). XUMUYECKHE PpeaKilnw,
JeXalmnue B OCHOBE IMPOMBIIICHHOTO CHOc00a TMONYYeHHs] CEePHOM KHCIIOTHI.
[Iprumenenune cepHoil KUCI0Thl. COJM CEpHOUM KUCIIOThI, KAUECTBEHHAS PEAKIIUS Ha



cynbdar-uoH. Haxoxaenue cepsl U €€ COCOUHEHHM B TpUPOJe. XHUMHUECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILECHHUS.

OO6mas xapakrepuctuka 31aeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTETIEHH OKUCIEHHUS. A30T, paclpOCTpaHEHUE B MPHUPOJE,
¢uznueckre U XuMHueckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMUakK, €ro
(¢u3znueckre 1 XUMUYECKUE CBOMCTBA, MOJdyyeHue U npuMenenue. Cou aMMOHUS,
ux (pU3MYECKUE U XUMUYECKHUE CBOMCTBa, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBl aMMOHMS. A30THasl KHUCIIOTa, €€ NOoJydeHue, PU3MUEeCKHEe U XUMHYECKHE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonb3oBaHue HUTPATOB U COJEH AaMMOHMS B KayeCTBE MHUHEPAJIbHBIX
ynoopennii. XuMU4ecKoe 3arpsi3HeHHE OKPY>Karolllel cpejibl COeTMHEHUIMH a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/ayXa, MO4YBbl M Boao&éMOB). docdop,
aloTponHeie Moaudukauuu Gochopa, GuUMUECKUE M XUMHUYECKUE CBOMCTBA.
Oxkcun docdopa (V) u dochopHas kuciora, Gu3ndecKue U XUMUUECKUE CBOMCTRA,
nonydyenue. Mcnonb3zoBanue (pochaTtoB B KauecTBe MUHEPATBHBIX YA0OPEHHUIA.

O6mas xapaktepuctuka sneMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHble  CTENEHU  OKHUCJICHUS.  YTJIepoi,  aJuIOTPOIHBIE
Moau(UKALMK, PACIPOCTPAHEHHE B TMpuUpone, (HU3NUYECKUE U XUMHUYECKUE
cBoiicTBa. Ancop6Ouusi. Kpyrosopot yriepona B npupoge. OKcuibl yriaepojaa, ux
dusznueckre M XUMHUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJly4eHHe W TpUMEHEHHe. DKOJIOTHYEeCKHe MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoga (IV), rumoresa r1I00aJbHOTO TOTEIJICHUSI KIMMAaTa, MapHUKOBBIN
addekr. YronpHas KuUcaoTa U €€ coM, nX (PU3NUEeCKue U XUMHYECKHUE CBOMCTRBA,
nojlyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHaUanbHBIC TOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHEHUSX
yriepozaa (MeTaH, 3TaH, 3TUJICH, alleTUICH, 3TaHOJ, TJIUIEPUH, YKCYyCHasl KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOIYKTHI WX TepepaboTku (OCH3WH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONIOTUYECKH BAXKHBIX BEIIECTBAX: KUpPaX, OENKaX, YriIeBOJaX — U UX
polii B KHM3HM 4YeJloBeKa. MarepuaibHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHWYECKUX COECTUHEHUN.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOICTBA, MOJy4YeHUE U
npumeHenue. CoenuHeHHWs KpemHHS B mpupozae. OOmme mnpeactaBieHUs 00
okcune kpemuus (1V) n kpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITy, B TIPOMBIIIUICHHOCTH. BakHelIne CTpoUTeNbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [IpobineMbl 0€30MacHOTO HMCHOJb30BAHUS
CTPOUTENbHBIX MATEPUATIOB B MOBCEAHEBHOMN KU3HHU.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJSTHON KHCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHUsI, OMBITHI, OTpakaromue (U3NYECKUEe M XUMHUUYECKHE CBOWCTBA
rajjoreHoB M UX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAaKOMJICHHE ¢ oOpaslaMud XJOpuAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMmu  ceppl M €€  COeAUHEHUSIMHU  (BO3MOXKHO  MCIOJIb30BaHHE
BUJIeOMAaTepraoB), HaOOICHUE TIpollecca OOyIJIMBaHUS caxapa Moja JACUCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, H3YyUYCHHE XUMUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiuy Ha Ccyibdar-
WOH W HaOJIOJIeHHE TMpU3HaKa e€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBOMcTBamMHu azora, ¢ochopa U UX COCAUMHEHUU (BO3MOXHO UCIIOJIL30BaHUE
BUJIEOMATEepUasoB), oOpasiaMu a30THbIX U (HOCHOPHBIX YAOOpPEHUH, MoIydeHHeE,
coOupaHune, pacro3HaBaHWE ¥ U3YyUYCHHE CBOWCTB aMMHuaka, IMPOBEJICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U Pocdar-uoH U U3ydeHHE MPU3HAKOB
UX MPOTEKaHUs, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THON KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3Yy4YEHUE MoJeNen
KPUCTANTMYECKUX PEmETOK ainMasza, rpadura, ¢ylsiepeHa, O03HAKOMIIEHHE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM H
YCTPOICTBOM MPOTUBOTA3a, MOJydYeHUEe, cCOOMpaHue, paclo3HaBaHUE M H3yYEHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W W3YYEHHE TNPHU3HAKOB HUX MPOTEKAHUS, O3HAKOMIICHHE C
OPOJIYKIMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PELIEHUE SKCIEPUMEHTAIbHbBIX
3a71a4 o TeMe «BakHenInne HeMeTauIbl M UX COSTUHEHUSY .

MeTauiibl M X COeITMHEHUS

OO6mast XxapaKTepUCTHKAa XUMHUYECKHX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux isiemeHtoB J[. W.
MenneneeBa U cTpoeHHsi aToMOB. CTpoeHHe MeTalioB. MeTaiinueckas CBs3b U
METAJUIMYECKas]  KpUCTAIMYECKass  pem€rka.  ONEKTPOXUMHUYECKUM  psif
HarnpsHKeHu MeTtamnoB. dusnyeckne ' XUMUYECKHEe CBOMCTBAa MeTauioB. OO01ue
CIocOOBI TONy4YeHHUs] MeTaioB. [loHATHE O KOPpPO3WU METAIIOB, OCHOBHBIC
crocoObl 3alUThl UX OT Koppo3uu. CrniaBbl (CTajdb, YYryH, AIOPATIOMUHUMH,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ilesmounble MeTauibl: MoOJOKeHUE B [leprnoanyeckoil cucteMe XMMUYECKUX
snementoB JI. M. MenaeneeBa, CTpO€HUE MX AaTOMOB, HaXOXJIEHUE B MPUPOJE.
du3nyecKkue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpus U Kanusi). OKCUIbI U



TUAPOKCHABI HATpusi W Kanus. [IpumMeHeHue MIeNOYHBIX METaUIOB W HX
COCIMHECHUM.

IIlenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux siaemeHToB [I. 1. Meunneneesa, ctpoenue
MX aTOMOB, HaXO0XJI€HUE B IIpupoae. PU3NUECKUE U XUMUUYECKUE CBOMCTBA MarHus
u Kanblus. BaxkHelmume coequHeHHs] KalblMs (OKCUI, THUAPOKCHUI, COJIH).
XKéctkocTh BOABI U CLIOCOOBI €€ yCTpaHEHHUSI.

AJIIOMUHMH: TIOJIO)KEeHUE B [lepnoanueckoi cCUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenpneneeBa, CTpoeHUE aToMa, Haxo)KaeHue B mpupone. Pusuyeckue U
XUMUYECKHE CBOMCTBA altoMUHMsI. AM(OTEpHBIE CBOWCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX IJIEMEHTOB /.
N. MenneneeBa, CTpOEHHUE aToMa, HaXOoXJeHWE B npupoje. Ddusznueckue u
XUMHUYECKHE CBOMCTBA xene3a. OKCUIbI, TUIpOoKCU bl U conn xenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIYUYCHHE.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (PU3MUECKUMU
CBOMCTBaMH, M3y4YCHHUE  PE3yJbTaTOB  KOPPO3UU  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aUMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpUs C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUATIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BOBMOXKHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHANIOB), MPHU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHUS, KajblWs, aJFOMUHUS, LIMHKA, jKelie3a
(1) u xene3a (1), meau (1), HaOIIOACHKME U OMKCAHUE MPOLECCOB OKPAIMBAHHUS
IUITAMEHW WMOHAMM HATpusA, Kajausg ¢ Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIeoBaHNEe aM(OTEPHBIX CBONCTB THAPOKCHUIA ATIOMUHHUS
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 MO0 TeMe «BakHeilne
METaJUIbl U UX COEAUHEHUSD.

XuMHS U OKPY:KaWIIas cpeaa

BemectBa m Marepualibl B MOBCEIHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peakiuii B ObiTy. IlepBas momours mpu
XUMHYECKHX OKOTax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHHUE OKpYXKarollell cpeabl (MpefenbHas 0MyCcCTUMAas
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xumuun B pemieHun 3KOJIOTMYECKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4YeHHE O0pa3I0B MaTEpPUANOB (CTEKIJIO, CIUIABBI METAJIJIOB, TIOJUMEPHBIC
MaTepuarbl).



Mescnpeomemmunie cea3u

Peanmzamust MexmnpeaMETHBIX CBS3€H MpU HM3YYeHHMH XMMHHA B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 HCMOJIb30BaHUE KaK OOIHUX eCTECTBEHHO-HAYYHBIX
MOHATUHN, TaK U TOHATHUH, SBISIOIIUXCS CUCTEMHBIMH JIJISl OTJENBHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOTO IHKIIA.

OOmue ecTecTBEHHO-HAYUYHBIC TIOHATHS: HAYYHBIH (DakT, TWIIOTE3a, 3aKOH,
TEOpHs, aHajiu3, CHHTE3, KIacCUPUKAIUI, TEePUOJUIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJICJIMPOBAHNE, H3MEPEHHE, MOJEJb, SBJICHHUE, MaPHUKOBBIMI
3 PeKT, TEXHOJIOTUsI, MAaTEPUAIIbI.

Odwuszuka: MaTepus, aToOM, OJJIEKTPOH, MPOTOH, HEWTPOH, HWOH, HYKIH]I,
M30TONBI, PAJAMOAKTUBHOCTH, MOJEKYJa, JJICKTPUYECKHHA 3apsiji, MPOBOIHHKH,
MOJMYTIPOBOJIHUKH, JAUDJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAs
pemérka, CruiaBbl, (pU3MUYECKHe BEIMYWHBI, CIUHUIBI U3MEPEHHs, KOCMHUUYECKOEe
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dotocunTe3, npixanue, Ouocdepa, dKOCHUCTEMa, MHUHEpPATHHBIC
yIoOpeHNs, MUKPOAJIEMEHTBI, MaKPOAJIEMEHTBI, TUTATeIbHBIC BEIIECTBRA.

['eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
M0JIE3HBIE NCKONIAaeMbl€, TOILJIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INIPOI'PAMMBLI 110
XUMHUHA HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pE3yJbTaThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYEeHHMs] XUMUU B E€JIMHCTBE Y4eOHOW U
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlllecTBe TMpaBWJIaMM W HOPMAaMHU TOBEACHUS M CHOCOOCTBYIOT IMpoIleccam
CaMOTMO3HaHMs, CAMOPA3BUTHS U COLUATU3AIMH 00y arOIIUXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CHUCTEMOW TO3WUTHUBHBIX IIEHHOCTHBIX OpPHEHTAlUA U
paclIMpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJI€ B YaCTHU:

1) naTpHOTHYECKOTO BOCITUTAHUSI:

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJbTYPHOMY, HUCTOPUUECKOMY
U HaydyHOMY HACJEIWI0, TOHMMAaHUs 3HAYCHUS] XUMHUYECKOW HAYKH B IKU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUEi O
NEPEAOBBIX JOCTHXKCHUSX W OTKPBITHSIX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOT0 BOCIIUTAHUS:

NPEACTaBICHUS O COLMAIbHBIX HOpPMax U MpaBWiIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  Yy4eOHO-UCCIIEeIOBATEIbCKON, TBOPUYECKOW W JPYruX  BHJAAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITEIbHOCTH TpH
BBIMIOJTHEHUU y4eOHBIX, I103HABATENbHBIX 3a7a4, BBIMOTHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX TPOEKTOB, CTPEMIICHHS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOINM B TpOIECCe OITOM Y4eOHOW JEeSATEIBHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IIOCTYNKH CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TMO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XWMHUYECKOW PEAKLIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTUs HAYKH U COCTABIISIOIIUE
OCHOBY I TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Ppa3BUTHUSI MNPUPOJbI, B3aUMOCBA3AX YEJIOBEKa C
MNPUPOJTHOMN CPEIOi, O POJIM XUMHUH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO03HABATEIbHbIE MOTHBBI, HAIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMHUH, HEOOXOIUMEBIE I OOBSICHEHHS HaOI0IaeMbBIX TMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MH(GOPMALMOHHON M YUTATEIbCKOW KYJIBTYpHl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHBIMU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypPOr, JIOCTYIMHBIMH TEXHUYECKHUMH CpEACTBAMU HMH(POPMAITMOHHBIX
TEXHOJIOTHM;

WHTEpPEC K OOYYCHHMIO M TIO3HAHHIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH W
CIIOCOOHOCThP K  caMOOOpa30BaHMIO, TNPOSKTHOW H  HCCIICIOBATEIHCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHHUS B
JIATbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE TIICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIIECHUS K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 XU3HU, OCO3HAHHUE ITOCIICICTBUNA WU
HENPHSITHE BPEAHBIX MPUBBIUCK (YIIOTPEOIICHHSI aIKOTOJISI, HAPKOTHKOB, KYPEHUS),
HEOOXOUMOCTH  COOJIFOJICHUSI TpaBWJI  0€30MacHOCTH MpU  OOpAIICHUH C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) Tpy10BOro BOCIIUTAHMS :

MHTEPEC K MPAKTUUECKOMY M3YUYCHUIO Mpodeccuii U Tpyaa pa3IudHoro poja,
yBOXCHUEC K TPYAy W pe3yibTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMCHEHUS TPEAMETHBIX 3HAHWUW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHUS 00pa30BaHMS ¢ YUETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCHelmHoN nMpodecCuOHAIBHON NESITETbHOCTH U Pa3BUTUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCHOHAIBHOMN CPElIE;

6) 9KOJIOrMYeCKOro BOCIIUTAHMS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHE K MPHUPOJAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIeCTBOBAHMS, MTOHUMAaHNUE LIEHHOCTH 370POBOTO U
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nuecKkoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJCHUS
npaBMJI 0€30MIaCHOTO TOBEACHUS TP paboTe ¢ BEIIECTBAMH, & TAKXKE B CUTYyaIUsX,
YTPOKAIOIIUX 3I0OPOBBIO M KU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIy4aeMble MPU U3YYCHUH XUMHUHU, IS
pELICHUS 3a/1a4, CBSA3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPENOH, ISl MIOBBILICHUS
YPOBHS  DKOJOTUYECKOW KyJNbTYphl, OCO3HAHHUS TJIOOQIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM W IMyTeH UX pelIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIIICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOU U COIIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMETHBIX pPE3yNbTAaTOB BBIACISAIOT 3HAYUMBIE IS
dbopMupOBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHA,
MIPUHIINT, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JAPYTOE.), KOTOPHIE
WCITIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TPEIMETax W TMO3BOJSIIOT Ha
OCHOBE 3HAHWI W3 ITUX MPEAMETOB (OPMHPOBATH MPEICTABICHNUE O IICIIOCTHOM



Hay4YHOW KapTHUHE MUpa, U YHUBEPCAIbHbIC YueOHbIE NeCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYJSITUBHBIE), KOTOpPbIE 0OECHeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBbIE YUeOHbIE 1eHCTBUS

ba3oBble JJornyecKkue NefcTBUA:

YMEHHUS HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUU: paCKPBIBaTh CMBICI XUMHUYECKUX MOHITHUH (BBIACTATH MX XapaKTEepPHBIE
MPU3HAKU, yCTaHABIMBATh B3aMMOCBS3b C JAPYTMMU TMOHSATUSIMHU), MCIOJIb30BATh
MOHSTHUS JJ1s1 O0OBSICHEHUS OTAEIbHBIX (DAKTOB U SBJICHUMN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMM XUMHUUYECKUX BEIIECTB U XMMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJICTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3y4CHUS,
CTPOUTH JIOTUUECKUE PACCYXCHUS (MHIAYKTUBHbBIC, CNYKTUBHBIE, 10 aHAJIOTHUH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHHUE TPUMEHSAThH B TIpoIlleCCe€ TO3HAHMS TOHATHS (TIPEAMETHBIE W
MeTarnpeIMeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIb3yEMbIE B XUMHH,
npeoOpa3oBbIBaTh NIUPOKO MPUMEHSEMbIC B XUMUU MOJIEIbHBIC TIPEICTABICHUS —
XUMUYECKUI 3HAaK (CHMBOJI DSJIEMEHTA), XUMH4YecKas ¢GopMmysia U YpaBHECHHE
XUMHUYECKOW peakiuu — MpU pelIeHUH y4eOHO-IT03HaBATEeNbHBIX 3371a4, C YUYETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMBbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMUUYECKHUX PEaAKIIUil,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaxX U SIBJICHUSAX.

Ba3oBnble ucciaenoBarejabcKue AeiiCTBUA .

YMEHHE HCIOIb30BaTh IOCTABICHHBIE BOINPOCHI B Kaue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3bI IO
IPOBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOpETeHHE OMbITa MO IUJIAHUPOBAHHUIO, OpPraHW3allMd W TMPOBEIACHUIO
VUCHHUYECKHX OKCIIEPUMEHTOB, yMEHHE HaO0momaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €r0 Pe3ysbTaT, GOPMYIHPOBATH 00OOIIECHUS U
BBIBOJIBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISTh OTYET
0 MpojenaHHol padorte.

Pabora ¢ ungopmanmeii:

yMEHUE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POpM IpPEACTABICHUSA, MOTYYaEMYIO U3 Pa3HbIX UCTOUHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAHUS, CIPABOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO MH(OpMAIIHIO;



yMEHUE MPUMEHSTh Pa3IMYHbIE METOJbI M 3alpoChl MPU MOUCKE U OTOOpE
nHpOpMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX [JIsl BBIMOJHEHUS
y4eOHBIX U TO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHNUE OMbITA B
o0JlacTU  HMCHOJIb30BaHUSI MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJbTYPOU aKTUBHOTO MCIIOJIb30BAaHUS PA3IUYHBIX MIOUCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTUMANIbHYIO (POpMY MpeacTaBieHus WHpoOpMauu u
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JuarpaMmMamy,
Apyrumu popMamu rpaduku U UX KOMOUHAIUSMU;

YMEHUE UCIOJb30BaTh M aHAJIU3UPOBAThb B Ipouecce ydeOHOU U
UCCJIeI0BATEIBCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM IPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHuUKAaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS:

yMEHHUs 3aJlaBaTh BONpPOCHl (B XojAe Auanora U (Wiau) AUCKYCCHUM) IO
CylIeCTBY  OOCyXJaemMol  TeMbl, (QOpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MIPEJIOKEHHOM 3a/1a4H;

YyMEHUSI ~ TPEJACTABISITE  TOJYYEHHBIE  Pe3yJbTaThl  [MO3HABATEJILHOM
NEATeIbHOCTH B YCTHBIX M THUCHMEHHBIX TEKCTaxX; JeJlaTh MPE3eHTAIUI0
PE3YJIBTATOB BBIMOJHEHUS XMMUYECKOTO HKCIepuMeHTa (11abopaTopHOro OIbITA,
1ab0opaTOpHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHUS y4eOHOTO COTPYJAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M MCCIEOBATENIbCKOM  NEATENbHOCTH  MPU  PEIICHUH
BO3HUKAIONIMX MPOOJIeM HAa OCHOBE Y4€Ta OOIIMX HHTEPECOB M COIIACOBAHUS
no3unui (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBD», KOOPIAUHAIIUS
COBMECTHBIX JICMCTBHI, OmNpeneleHue KpPUTEpPUEB 1O OICHKE KauecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHBIE YHHBepcaJIbHbIE YUeOHbIe IeilicTBHUS:

YMEHUE CaMOCTOATEIbHO OINPENENsITh I[EeNH NEATeIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISIT, KOHTPOJIUPOBATh M TMPH HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
JIeSITENbHOCTD, BEIOMpATh Hanboee »(h(HEeKTUBHBIE CTIOCOOBI PEIICHUS YICOHBIX H
MO3HABATEIBHBIX 3a7a4, CaMOCTOSTEIBbHO COCTABIATh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JEUCTBUUA MPHU BBINOJHEHUN 33JaHUM C Y4ETOM
MOJIYYCHHSI HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIHUAX,
OLICHUBAaTh COOTBETCTBHE IMOJYYEHHOIO pe3yJjbTaTa 3asBJICHHON LEIU, YMEHHE
MCITIOJIB30BaTh M aHAIM3UPOBATH KOHTEKCTHI, IIPEAJIaraeMbI€ B YCIIOBUU 3aJIaHUN.

MNPEJMETHBIE PE3YJIBTATHBI

B cocrtaBe mnpenMeTHBIX pE3yJAbTAaTOB IO OCBOCHHUIO 005A3aTEIBHOIO
CoNlepKaHMsl, YCTAHOBJICHHOTO JaHHOW ¢enepalibHON pabodeil mporpamMMmoi,
BBIJICJISIFOT: OCBOCHHBIE OOYYalOIIMMUCA Hay4YHbIe 3HAHUS, YMEHHUS U CIIOCOOBI



NeUCTBUM, creuudpuyueckue s TOpeAMETHOM ob0mactu  «XUMHS», BHJIBI
NEATENBHOCTA 10  TMOJYYECHHIO HOBOTO 3HAHWS, €ro HWHTEPIPETAlUH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYalUSX.

K xoHiy o0yuenus B 8 kiacce npeMeTHbIE pe3yibTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCS] YMEHUM:

e PACKpBIBAaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHSATHI: aTOM, MOJIEKYJA,
XUMHYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh
(oHOpPOIHASE M HEOTHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJIIpHAsi Macca, KOJWYECTBO BEILECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIEHD
OKHCJICHUS, XUMHUYECKasi peakius, KiacCUuPuKamus peakiuil: peakiuu
COCIMHECHUSA, PEaKIMU PA3JIOKECHUS, pPEaKIUu 3aMEIICHUs, pPEaKiuu
o0OMeHa, HK30- ¥ SHJOTEPMUYECKUE PEaKLIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIOW aToma, aTOMHash OpOUTa b, Paguyc
aToMa, XMMHUYECKasi CBs3b, MOJISIPHAS W HEMOJApHAs KOBAJEHTHAs CBS3b,
WOHHAs CBS3b, MOH, KaTUOH, aHWOH, PACTBOP, MACCOBasl JOJIsl BEIIECTBA
(poI1eHTHAsI KOHIICHTPAIIHs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XHUMHUYECKUX TOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX MPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMy
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIHIA;

e ONpENENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIeHb  OKUCJCHHUS  DJJEMEHTOB B OWHApHBIX  COCAMHECHHSX,
NPUHAJIE)KHOCTh BELIECTB K ONPEACIEHHOMY KJIacCy COEIMHEHUMN 10
dopmynaMm, BHA XUMHUYECKOW CBs3U (KOBaJICHTHAsT W HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMmbIca llepunoamueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh ITOHMMAHHUE IEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHX JJIEMEHTOB OT MX IOJOXKEeHUs B llepmoamueckoi cucreme,
3aKOHOB COXPAHEHMS MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaapo;

e ONHUCHIBATH M XapakTepu3oBaTh TabmuuHyto Qopmy Ilepuogmdeckoit
CHCTEMBl XMMHMYECKMX DJJIEMEHTOB: pAa3JIN4aTh IIOHATUS «TJIABHAA
noarpymnmna (A-rpynmna)» u «mobouynas noarpynna (b-rpymnma)», Mansie u
OonbIIMEe TEPHOBI, COOTHOCHTh OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMuueckux odiemenroB [l W.
MenzaeneeBa» € YHCIOBBIMM XAPAKTEPUCTUKAMU CTPOCHHUS aTOMOB



XUMHUYECKUX AJIEMEHTOB (COCTaB M 3aps sfapa, 00Ilee YUCI0 JIEKTPOHOB
U pacrnpeereHle uX Mo 3JeKTPOHHBIM CII0SIM);

KJIaCCU(HUIIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHUYECKUE peaKuuu (MO YUCIYy M COCTABY YYACTBYIOIIMX B PEaKLUU
BELIECTB, MO TEIIOBOMY 3P (DEKTy);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3JIMYHBIX KJIACCOB, IMOATBEPIKAAs ONMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHU COOTBETCTBYIOIUX XUMUYECKUX PEAKLUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHUMHMUYECKUX IPEBpPALCHUA B
Pa3JINYHBIX YCIOBUSAX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIDHYIO M MOJIIDHYKO  MaccChbl
BEUIECTB, MAacCCOBYIO JOJIO XUMHYECKOro JjeMeHTa 1o Qopmyie
COEIMHEHNS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHHUIO XUMHUYECKOHN pEeaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JEATEIbHOCTH — aHaIU3
U CUHTE3, CpaBHEHHUE, 0000IIeHHEe, CHCTeMAaTHU3aluio, Kiaccudukaiuio,
BBISIBICHUE TMPUYUHHO--CJIEACTBEHHBIX CBS3€H — ISl U3YyYEHHS CBOICTB
BEIIECTB W XHWMHYECKUX pEaKUUW, €CTECTBEHHO-HAYyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHE, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh  NIpaBWjaM  MOJb30BaHUS ~ XMMHYECKOM  mOCcynoll |
nabopaTopHbiM 00OpYyJOBaHMEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
1a00paTOPHBIX XMMHUYECKHUX OIBITOB IO TMOJYYCHHI0O U COOUPAHUIO
ra3oo0pa3HbIX BemIeCTB (BOJOpPOAA M KHUCJIOPOJA), MPUTOTOBICHUIO
pPacTBOPOB C OMNPEAECIEHHON MAaCCOBOM J0OJI€ paCTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XUMHYECKHE  DKCIEPUMEHTHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT C IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U IpyTHeE).

K xoniy oOyuenus B 9 Kkiacce mpeIMeTHBIC PE3yIbTaThl HA 0230BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX MOHSITHI: XUMUYECKUU
AJIEMEHT, aTOM, MOJIEKyJla, HWOH, KaTUOH, aHHOH, IPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIlIECTBO, BaJE€HTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMUYECKasl PeaKIysi, XUMUIECKasi CBS3b, TEIUIOBON d(DdekT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BJIEKTPOJUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAs JUCCOLHUALNS, PEaKUUd HOHHOTO
oOMeHa, KaTalu3aTop, XHUMHYECKOE paBHOBecHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHUCJIUTENb,  BOCCTAHOBUTEIb,  OKHCIEHUE M  BOCCTAHOBJICHHE,
ajioTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJICHTHAsl, UOHHAs,
METAJUTMYECKasi), KpUCTAJUIMYECKass pemeTka, KOppo3usi METaJJIOB,
CIUIaBbI, CKOPOCTh XUMHUYECKOW peakiuu, MpeaeabHO JOMyCcTUMas
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUUH U
MPUMEHSATH 3T MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MPEBPAICHU;
UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJHUKY JUIsi cocTaBiieHUuss Gopmyl
BEIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA,

OTIPENICNIATh BAJICHTHOCTh U CTENIEHb OKUCJIEHUS XUMHYECKUX JIEMEHTOB B
COCIMHEHUSAX Pa3IMYHOrO0 COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIacCy COeAMHEHUN 1o (opMyram, BUJ XUMHYECKOUH
cBs3 (KOBaJICHTHAs, WOHHAs, MeETaJUIM4YecKas) B HEOPraHHUYEeCKUX
COCIMHEHUAX, 3apsA]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelabl B
BOJHBIX PACTBOpPaxX HEOPTaHUYECKUX COCIUHECHHUH, TUI KPUCTAJUITMUECKOMN
PEMETKN KOHKPETHOT'O BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona [[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHME: ONMUCHIBATh M XapaKTEepU30BaTh
Tabiuunyto ¢opmy Ileprmonnyeckoil CUCTEMBI XUMUYECKUX DIIEMEHTOB:
pasznuyarh TOHATUSL «rjaBHas noarpynna (A-Tpynma)» M «mobodyHas
noarpynmna (b-rpynma)», Maneie U OoJibIlIME TEPHOJBI, COOTHOCHUTH
0o003HaueHusl, KOTOpblE MMEIOTCS B NEPUOJUYECKON Talnuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUA  AaTOMOB  XHMMHYECKHX
ANIEMEHTOB (COCTaB U 3apsa  sjapa, oOIlee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX TI0 DJICKTPOHHBIM CJI0sIM), OOBSICHATH oOOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMICTB 3JIEMEHTOB M MX COCIUHEHUHN B
npeaenax MaJlbIX NEPUOJ0B U IVIABHBIX MOJATPYII C YYETOM CTPOCHHS UX
aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluuu (MO0 YUCITYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEH OKHCICHUS
XUMHYECKHUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEe XUMUYCCKUE
CBOMCTBa MPOCTBIX M CJOXHBIX BELIECTB, TMOJATBEP)KIas OIMNHCAHUE
npUMEpaMy MOJIEKYJIIPHBIX W HOHHBIX YPAaBHEHUH COOTBETCTBYIOLIUX
XAMUYECKHUX PEaKIU;

COCTaBJSITb YPaBHEHUS AJIEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA HOHHOTO



oOMeHa, YpaBHEHHMS pEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Y BEUIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIHid
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PeaKIuii;
NPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHHUS XHUMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYJISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JOJI0 XHMHUYECKOTO »JJeMeHTa 1o Qopmyie
COCIMHEHWsI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YpaBHEHUIO XUMHUYECKON peaKIInu;

coOnmoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyJAoH U
nabopaTopHBIM OOOpYyIOBaHMEM, a TakXkKe IMpaBWia OOpameHuss ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKUUSMU TIO BBITIOJTHEHHUIO
1a00paTOPHBIX XWMUYECKUX OTIBITOB IO TIOJYYCHHIO M COOMpaHUIO
ra3000pa3HbBIX BEUIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEPXKIAIONIME  KAa4eCTBEHHBIM  COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMH/I-,
uoaua-, kKapOoHat-, docdar-, cuwIMKaT-, Ccyiabdar-, THIPOKCHUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX PAaCTBOpaxX HEOPraHUYECKUX BEUIECTB;

NPUMEHSITh OCHOBHBIE OTEpAIlMi MBICIUTEIFHON AESTEIBHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBISIBIICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHUYECKUX PpEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHUS —
HaAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (pEeasbHbIN U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIACC
No 11/ HaumeHoBaHue pa3ie/ioB U TeM KoaunvecTso yacos JuexkTpoHHble (UG poBbIE) 00pa3oBaTeIbHbIE
° n/n
NPOrpaMMblI Bcero pecypcbl
Pa3nen 1. [lepBoHayanbHble XMMHYECKHE MOHATHS
Xumusi — BaykHast 00J1acTh
11 €CTECTBO3HAHUS U MTPAKTUYECKON 5) bubnuoreka L{OK https://m.edsoo.ru/7f41837¢
NeITETbHOCTH YeJI0BEKa
1.2 BemecTBa 1 XuMu4eckue peakuuu 15 bubmuoreka L{OK https://m.edsoo.ru/7f41837¢
Hroro mo pazneny 20

Pa3zpnen 2. BaxHeiimue npeacTaBuTe/ M HEOPraHMYECKUX BELeCTB

Boznyx. Kucnopon. Ilonstue 06

2.1 6 bu6moreka [{OK https://m.edsoo.ru/7f41837¢
OKCHJIax
B 1

2.2 OHOPOA.LIOHATHE © KHEIOTax 1 8 bu6moreka [IOK https://m.edsoo.ru/7f41837c
COJISIX
Bona. P B! 0

2.3 048, T'aCTBOPH. LIOHATHE O 5 bu6mmorexa LIOK https://m.edsoo.ru/7f41837c
OCHOBaHUSX
o

2.4 CHOBHBIC 101 ACCRI HEOPTatHHecKux 11 bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
COCTUHCHUI

Uroro no pazaeny 30

Paznen 3. Ilepuoanuecknii 3axkoH u [lepuoanyeckasi cucrema xumudeckux 3jeMmeHToB /. U. MenaesneeBa. CTpoenne aToMOB.
XumMnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUN

3.1

[Iepuoanueckuit 3aK0H U
[lepuonnueckas cucrema
XUMHYECKHUX 3eMeHToB /1. H.

bubnuoteka I{OK https://m.edsoo.ru/7f41837¢



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

Memnpene-eBa. CTpoeHue aroma

Xumudeckas cBa3b. OKHUCIUTEILHO-

3.2 8 bu6morexa IIOK https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTCJIbHBIC PCAKITNN
Wroro no pazneny 15 bubnuoreka L{OK https://m.edsoo.ru/7f41837¢
PesepBHOE BpeMms 3 bubmmoreka [{OK https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KUIIACC

KosauuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3jiejioB U TeM nudpoBbIie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchbl
Pasnea 1. BemecTBo M XUMH4YeCKHe peaKIMU
11 [ToBTOpEeHue u yrimyOiaeHue 3HaHUN 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3/IeJoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peaxiui https://m.edso0.ru/7f41a636
13 DIIEKTPOJIUTHYECKAS TUCCOIUAIINS. 8 1 1 bubnuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edso0.ru/7f41a636
Hroro no pazgeny 17
Pa3nen 2. Hemerasiibl M HX COeTUHEHU ST
51 OO6mrast XapaKTepuCTHKa XUMHYECKUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edso0.ru/7f41a636
OO01as xapakTepuCcTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [TOK
' PyHHEL. Lp https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01as XxapakTepuCcTUKa XUMUYECKUX
2.3 anemeHToB VA-rpynimsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' PYHHEL ’ P https://m.edso0.ru/7f41a636
COCTMHEHHS
OO01as XxapakTepuCTUKa XUMUYECKUX
24 anemeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmmorexa [JOK
' . PYHTIBL. PO https://m.edso0.ru/7f41a636
KPEMHUH U UX COCAMHECHHUS
Hroro no pazneny 25



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

Pa3gea 3. Mera/ibl 1 UX COeIMHEHUSA

. bubmmoreka [{OK
3.1 Obumpe cBOHCTEA METAILIOR 4 https://m.edso00.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTaJUIbI 1 UX COETUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro mo pazneny 20
Pa3znen 4. Xumus u okpyskawuias cpeaa
41 B Bexa 3 bubmmoreka [{OK
' CILIECTBA M MATCPHAIIBL B AKHSHI HE10 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
p 06 BheMs 3 bu6moreka [IOK
C3EPBHOC BD https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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




INOYPOUHOE IIVIAHUPOBAHMUME
8 «a», 8 «0» KjIacc

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Tema ypoka [ara nugposbie
n/n Bcero H3y4YeHUst o0pa3oBaTejibHbIE
pecypcsl
[Ipeamer xumun. Posib Xumuu B KU3HH bubnuorexa [JOK

1 1 4.09.202
yenoBeka. Tena u BelecTna 04.09.2023 https://m.edsoo.ru/ff0d210c

bu6moreka [IOK

2 MeToipl TO3HAHNS B XUMUHU 1 06.09.2023 https://m.edsoo.ru/f0d61c6
[IpakTuueckas padota Ne 1 «IIpaBuna paboTsl

3 B J1abopaTopuu U IPUEMBI 00paIIeHUS ¢ 1 11.09.2023 bubmorera [JOK

paTop P pat T https://m.edsoo.ru/ff0d23dc
Ja00paTOPHBIM 000PYTIOBAHUEM)

4 YucTele BemecTBa j/I cmecH. CriocoObl 1 13.09.2023 bubnuorexa [JOK
pa3aeiieHus: cMecei https://m.edsoo.ru/ff0d26ca
[Ipaktrueckast padora Ne 2 «Paznenenue

5 cMmecell (Ha mpuMepe OYMCTKY TOBAPEHHOM 1 18.09.2023 bubmmorexa [TOK

PHMED P T https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoreka [JOK

0 ATOMBI H MOJICKYJIb! L 20.09.2023 https://m.edsoo.ru/ff0d2a6c

7 XHUMHUYECKHUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) 1 95.09.2023 bubnuoreka [JOK
XUMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

bubmuoreka [JOK

8 [IpocThie U CI0KHBIE BEIECTBA 1 27.09.2023 httos://m.edsoo.ru/fod2a6e

bu6mmoreka [JOK

9 ATOMHO-MOJIEKYJIIPHOE YUECHUE 1 02.10.2023 https://m.edsoo.ru/Ffod2d50

10 3aK0H IIOCTOSHCTBA COCTaBa BEIICCTB. 1 04.10.2023 bu6mmoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d61c6
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

Xumnueckas popmyna. BaneHTHOCTh aTOMOB
XUMHUYECKHUX IEMEHTOB

https://m.edsoo.ru/ff0d2eae

OTHOcHTENbHAS aTOMHAs Macca. bu6mmoreka [IOK
11 09.10.2023
OTHOCHUTENBHAs MOJIEKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
MaccoBasi 10151 XUMAYECKOr0 3JIeMEHTa B bu6mmoreka [{OK
12 11.10.202
COECIMHEHUU 0.2023 https://m.edso0.ru/ff0d350c
KommnuectBo BemecrBa. Monb. Mossipaast bubnuoteka [JOK
13 Mmacca 16.10.2023 https://m.edso0.ru/ff0d5230
14 KonTponbnas pabora Nel no teme 18.10.2023 bubnuorexa [JOK
«BellecTBa 1 XUMUYECKHE PEAKITHI https://m.edsoo.ru/ff0d4290
15 dOu3nvecKrue U XUMUYECKHE SBJICHUSL. 93.10.2023 bu6moreka [IOK
XuMU4ecKasi peakius https://m.edsoo.ru/ff0d37fa
16 [Ipn3Haku n ycnomzmv MIPOTEKAHUSA 95 10.2023 bubnuoreka [JOK
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
17 3aKOH COXpaHEHHUsI MacChl BEILIECTB. 08.11.2023 bubnuoreka [IOK
XUMUYECKUE ypaBHEHUS https://m.edsoo.ru/ff0d3b88
18 Brruncnenus koandecTBa, MacChl BCHECCTBa 13.11.2023 bubnuoreka [JOK
M0 YPaBHEHUSIM XUMHUYECKUX PEaKIU https://m.edsoo.ru/ff0d5708
K e e i
19 (czaecle(Egim;;TfKE;: Pf;ﬁe“:fni 15.11.2023 Bubmmorexa LIOK
A P ’ - ’ o https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBII- Bu6 110K
nonMroTeka
20 SHIIUKJIONEIUCT. O606Hf€HI/IC u 20.11.2023 https://m.edsoo. ru/Ff0d40cA
CUCTEMaTH3aIus 3HAHUH
Bo3ayx — cMmech razos. Cocra Bo3ayxa.
21 Knci}(]) 0J1 — 3JIEMEHT U IIPOCTOE BeﬂyeCTBO 22.11.2023 bubmorexa HOK
oA P - ' o https://m.edsoo.ru/ff0d448e
O30H
22 dOu3nyecKkue U XUMUYECKHIE CBOMCTBA 27.11.2023 bu6mmoreka [JOK



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d4290
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/ff0d448e

KHCJIOPOAa (peaKul OKUCIIEHUS, TOPEHHUE).

TTonsaTue 00 oxcumax

https://m.edsoo.ru/ff0d4614

Cnoco0b! mosryyeHus: KUCI0poaa B

bu6mmoreka [IOK
23 n1a0opaTOpUH ¥ MPOMBIIUICHHOCTH. 29.11.2023 httos://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TemtoBoit 3¢ (hekT XUMUIECKON pPeaKIvH,
24 TIOHSATHE O TEPMOXUMHUYECKOM ypaBHEHUH 04.12.2023 bubmorexa HOK
P P ’ o https://m.edsoo.ru/ffod4790
9K30- M SHJOTEPMHUYCCKHAX PEaAKITHIX
Tonnuso (HedTh, Yroiab U METaH).
25 3arpsi3HeHHEe BO3/IyXa, CIIOCOOBI €ro 06.12.2023 bubmmorexa [TOK
p yxa, o https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIECHUS
[IpakTnueckas padota Ne 3 o Teme Bu6 110K
HOJIMOTEeKA
26 «[lomyuenue n co(jnpaHHe KHCIIOpO/Ia, 11.12.2023 htts://m.edsoo.ru/ff0d4ae?
W3Y4YEeHHE €ro CBOMCTBY
97 Bonopoa — anemMeHT u mpocToe BEMIECTBO. 13.12.2023 bu6moreka [IOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 dOusnvecKkrue U XUMHYECKHE CBOMCTBA 18.12.2023 bubnuorexa [JOK
Bosiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 KontposbHas padota Ne2 mo teme 20.12.2023 bubnuoreka [JOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
bubnuoreka [JOK
30 [ToHsATHE O KHCITOTaX U COJISIX 25.12.2023 https://m.edsoo.ru/Ffod50d2
31 Crioco0bl mosty4eHus BOAOpoa B 97122023 bubnunoreka [JOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
IIpaktuyeckas padora Ne 4 o reme Bu6 1IOK
noIMoTeKa
32 «Ilonyuenue u CO?I/IpaHI/Ie BOZOpPOJA, 10.01.2024 https://m.edsoo.ru/FfOdAfA2
W3Y4YEeHHE €ro CBONCTBY
33 MossipHblii 00bEM ra3oB. 3akoH ABOTaJpO 15.01.2024 bubnuorexa [IOK



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
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

https://m.edsoo.ru/ff0d542e

Brrunciienus 00bEMa, KOJIMYECTBa BEIECTBA

bu6mmoreka [{OK

34 rasa 1o ero I/ISBGCTi{OMy KOJINYECTBY 17.01.2024 httos://m.edsoo.ru/f0d55a0
BEIIECTBA WK 00BEMY
Beruncnenus 006EMOB ra3oB 10 ypaBHEHUIO Eub 110K

, UOJIMOTEeKA

35 peaxiuu Héj OCHOBE 3aKOHA 00BEMHBIX 22.01.2024 https://m.edsoo.ru/Ff0d5708

OTHOIICHHI Ta30B
. bubmmoreka [{OK

36 dusznueckrue U XUMHUUIECKHE CBOMCTBA BOIbI 24.01.2024 https://m.edsoo.ru/ff0d587a

37 CocraB ocHoBanuil. [Tonsitue 06 99.01.2024 bubnuorexa [JOK
WHIMKATOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pactBoputens. HacblleHnsie u

38 HEHACKIILIEHHBIE PACTBOPLL. MaccoBas qois 31.01.2024 bubmorexa HOK

p pbL. o https://m.edsoo.ru/ff0d5b40
BEIIECTBA B PaCTBOPE
[IpakTuueckast pabora Ne 5 o Teme i 1OK
. nonmoTexa

39 <<HpI/IFOTf)BJ'IeHIiI’e paCTBOP.OB C OTpeaeIEHHON 05.02.2024 httos://m.edsoo. ru/Ffod5eba
MacCOBOM JI0JIeH pacTBOPEHHOTO BEIIECTBA»

40 OKkcuapl: cocTaB, Kiaccudukaus, 07.02.2024 bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XUMHYECKHE CBOMCTBA EuG 1OK

nOIMOTEKA

41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX 12.02.2024 httos://m.edsoo.ru/f0d664e
OKCHJIOB

42 OcHoBaHus: cOCTaB, Ki1accudukams, 14.02.2024 bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 HonyquI/Ive U XMMHUYECKUE CBOICTBA 10.02.2024 bubnuoreka [IOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: cocraB, knaccuduxarus, 91.02.2024 bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2
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bubmuoreka [IOK

45 [TosnydyeHne u XMMHUYECKUE CBOMCTBA KUCIIOT 26.02.2024 https://m.edsoo. ru/ffodfee?
46 Conu (cpenuue): HOMGHKJIaT}:pa, CIIOCOOBI 98.02.2024 bubnuorexa [JOK
MOJyYECHUsI, XAMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ad9474
[Ipaktuyeckas padora Ne 6. Pemmenue
JKCIIEpUMEHTAJIBHBIX 33/]1a4 110 TEME bubnuorexa [JOK
47 4.32.2024
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHHIN
48 I'eneTnueckas CBA3b MEXKIY If'naccaMI/I 06.03.2024 bubnuotexa [JOK
HEOPraHWYECKUX COCTMHEHU https://m.edsoo.ru/00ad9a50
. bubnuorexa [JOK
49 OO0001IIeHIE U cUCTEMATH3ALINS 3HAHUN 11.03.2024 https://m.edsoo.ru/00ad9ch?
KonTponbHas pabota Ne3 no teme Bu6 110K
n NOJIMOTCKA
50 OCHOBHBIev fnaccm HEOPraHWYECKUX 13.03.2024 httos://m.edsoo.ru/00adge1a
COCTMHECHHI
[TepBbie MOMBITKH KIacCUpUKAITIH
51 XUMUYECKHX AIeMeHTOB. [loHsTHE O Tpymnmax 18.03.2024 bubmorexa [TOK
' Py A https://m.edsoo.ru/00ad9ffa
CXOJTHBIX 2JICMEHTOB
[Tepuonnueckuit 3akoH u [lepuoanueckas EuG OK
52 cHucTeMa XUMMHYECKUX anemeHnToB /. U. 20.03.2024 nosmotexa I
https://m.edso0.ru/00ada52c
Meunpeneena
bubmuoreka [JOK
53 [Tepuonpl, TpymIbl, MOATPYIIIIBI 03.04.2024 httos://m.edsoo.ru/00adas2c
Crtpoenune atomoB. CocTaB aTOMHBIX SITIED. bubnuoreka [JOK
54 08.04.2024
N3otonbt https://m.edsoo.ru/00ada342
CrtpoeHue 31MeKTPOHHBIX 000JI0YeK aTOMOB Bufs OK
55 anemeHToB lleprnonnueckoit cucremsr /1. 1. 10.04.2024 ubsmorera L

Menneneesa

https://m.edsoo.ru/00ada6bc
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XapaKTepI/ICTI/IKa XHMHUYCCKOI'O 3JICMCHTA 110

bubnnoreka [IOK

56 ero nonoxenuto B [lepuoauueckoit cucreme 15.04.2024 https://m.edsoo.ru/00adag24
. 1. MenneneeBa
3navenue [leproauyeckoro 3akoHa ass
pa3BuTHUSA Hayku U npaktukuy. /1. 1. bubnuorexa [JOK
57 17.04.2024
MenneneeB — y4€HbIN, MTEIAror U https://m.edsoo.ru/00ada96e
IpaXKIaHUH
58 DNEeKTPOOTPHUIIATETLHOCTH ATOMOB 99 04.2024 bubnuoteka [JOK
XUMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6moreka [IOK
59 HNonnas xuMuyeckas CBsI3b 24.04.2024 httos://m.edsoo. ru/00adac34
bu6moreka [IOK
60 KoBanentHast nonsipHasi XuMH4YECKasi CBA3b 06.05.2024 httos://m.edsoo.ru/00adaab8
bu6moreka [IOK
61 KoBasieHTHast HEnmoIApHAass XUMUYECKast CBSI3b 8.05.2024 httns://m.edsoo.ru/00adaab9
bu6moreka [IOK
62 (TeIIeHE OKHCIICHHS 13.05.2024 https://m.edsoo.ru/00adae28
63 Kontponbnas padora Ne4 o reme «CtpoeHue 15.05.2024 bubnuoreka [JOK
aToMa. XMMHUYECKasi CBSI3b» https://m.edsoo.ru/00adb486
bu6mmoreka [JOK
64 OKHCIIUTETbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH 20.05.2024 https://m.edsoo.ru/00adb076
bubnuoreka [JOK
65 OKucauTenu U BOCCTAHOBUTEIU 22.05.2024 httos://m.edsoo.ru/00adb076
Pezeps 3u.
66 [TonsiTHE O METOAAX TO3HAHMS B XUMUU bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
67 PezepBHblit ypok. O0001IeHne 1 bubnuorexa [IOK

CHCTEeMaTHu3alus 3HaHUuH

https://m.edsoo.ru/00adb33c
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68 PezepBHblii ypok. O0o0mmenue u 1 bubmuorexa [IOK
cHCTeMaTHu3alus 3HaHuH https://m.edsoo.ru/00ad9ch2
OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



https://m.edsoo.ru/00ad9cb2

9 «a», 9 «0» KJIacc

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne i/ Tema ypoka Aara i ppossIe
Bcero HU3y4YeHus oOpa3oBaTtejibHbIE
pecypcsl
[Iepnonnuecknii 3akoH. [lepnonnueckas Bu6 110K
nonmmorexa
1 .. 1 4.09.202
CUCTEMa XUMUYCCKUX DJIEMEHTOB /] 04.09.2023 httos://m.edsoo.ru/00adb59e
MenpeneeBa
3aKOHOMEPHOCTH B U3MEHEHUHN CBOMCTB Bu6 110K
nonmmoTexa
2 & 1 .09.202
XAMHYECKHX 3JIEMEHTOB MTEPBBIX TPEX 06.09.2023 htts://m.edsoo.ru/00adb6b6
TIEPUOJIOB
3 Knaccudukarus 1 HOMEHKIaTypa 1 11.09.2023 bubnuorexa [JOK
HEOpPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
B o
4 UIbl XUMAYECKOU CBSI.I‘%I/I U TUIEI 1 13.09.2023 bu6moreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edso0.ru/00adbac6
Bxonnast koHTposbHAS paboTa 1Mo Teme
5 «IToBTOpeHue u yriyoiaeHne 3HaHUHA 1 18.09.2023
OCHOBHBIX Pa3/IeJIoB Kypca 8 kiaccay
6 Knaccudukanys XuMHUIeCKHX PEaKIui 1Mo 1 90.09.2023 bubnuorexa [JOK
Pa3IMYHBIM TPU3HAKAM https://m.edso0.ru/00adbch0
[ToHsiTHE O CKOPOCTH XMMHUYECKOMN B OK
7 peakuuu. [IoHsITHE O TOMOT'€HHBIX U 1 25.09.2023 htprsJ?/Ijr(l)::(I;si)gru 100adbeda
TeTepOTreHHBIX PEeaAKIIHIX
[ToHsITHE O XUMHUYECKOM PAaBHOBECHH.
3 @DakTOpHI, BIUSIOIIIE HA CKOPOCTh 1 97.09.2023 bubnuoreka [IOK

XHUMHYECKOU pPCaKIun U IMOJIOKCHUC
XUMHYCCKOTI'0 paBHOBCCHUS

https://m.edsoo.ru/00adc28c
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OKHCIIMTEIFHO-BOCCTAHOBUTEILHBIC

bubmuoreka [IOK

9 02.10.2023
peakuuu https://m.edsoo.ru/00adcade
10 Teopus 2MEKTPOIUTHYECKON JUCCOLMALNY. 04.10.2023 bubnuorexa [JOK
CunbHBIC U CITA0BIC AIEKTPOIIUTHI https://m.edsoo.ru/00adcd68
. bubnuoteka [JOK
11 HonHbIe ypaBHEHHS peaKIuii 09.10.2023 httos://m.edsoo.ru/00addA48
XUMHUYECKUE CBOMCTBA KUCIOT U Bu6 10K
N . HOJIMOTEeKA
12 OCHOBaHUH B CBCTCUHpe}ICTaBJ'IeHI/II/I 00 11.10.2023 https://m.edsoo.ru/00add5d8
ANMEKTPOIUTHICCKON JTUCCOITUAITTT
XHWMHUYECKUE CBOMCTBA COJIEU B CBETE Bu6 110K
_ . HOJIMOTEeKA
13 MIpe/ICTaBICHUMN 00 IEKTPOIUTUYECKOM 16.10.2023 httos://m.edsoo.ru/00addgh?
JTCCOITUAITTHT
KonTponbnas pabora Nel no teme Bu6 110K
HOJIMOTEeKa
14 «INEKTPOIUTUYECKAS TUCCOIUAITHS. 18.10.2023 httos://m.edsoo.ru/00addeco
XUMUYECKUE PEaKIIUU B PaCTBOPaxX»
. bu6moreka [IOK
15 [TonsaTne o ruaponuse conei 23.10.2023 https://m.edsoo.ru/00add9d4
. bu6mmoreka [JOK
16 O0001IeHNE U cUCTEMAaTU3ALNs 3HAHUN 25.10.2023 httos://m.edsoo.ru/00addd12
17 [Ipaktnueckas padora Ne 1. «Pemenne 08.11.2023 bubnuorexa [JOK
SKCIIEPUMEHTAIBHBIX 337124 https://m.edsoo.ru/00addbfa
18 Ob6mas XapaKTeprCTHKa raJOreHOB. 13.11.2023 bubnuoreka [JOK
XHUMHUUYECKHE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopon. ConsiHas KHCIIOTA,
19 XI/IMII/)IquIi[HS CiOﬁCTBa MOJIyYeHHE 15.11.2023 bubmmorexa [JOK
> THOIY ’ o https://m.edsoo.ru/00ade104
MIPUMEHEHHE
20 IIpakTtuyeckas padora Ne 2 o reme 20.11.2023 bubnuorexa [IOK

«HonyquI/Ie COJISTHOM KHCJIOTBI, U3YUCHUC

https://m.edsoo.ru/00ade348
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€€ CBOICTB»

Breraucnenus no YPAaBHCHUAM XUMHUYCCKUX

. bubnuotexa [JOK
21 peaKIuii, €clii OJIMH U3 PEareHTOB JaH B 22.11.2023 https://m.edsoo.ru/00ade4s8
M30BITKE
29 OO6mas xapakrepuctuka 31eMeHToB VIA- 97 11.2023 bubnuoteka [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
ANIOTpOTHBIE MOU(DUKAITUU CEPBI.
23 Haxo>1<p eHUE ce I)II[ I/I(beé c:e I/IHCI:II/II\/'I B 29.11.2023 Bubnmorexa [IOK
A P 51 o https://m.edsoo.ru/00ade64a
npupojie. XMMUYECKUE CBOMCTBA CePhI
24 CepoBoniopo, CTPoeHI/Ie, buzndecKue u 04.12.2023 bubnuorexa [JOK
XUMHYECKHE CBOWCTBA https://m.edso00.ru/00ade802
Oxcunpl cepbl. CepHast KUCIIOTa, Eu 110K
nonmmoTexa
2 i 12.202
5 ¢bu3nvecKrne 1 XUMHUIECKIE CBOICTBA, 06 023 htts://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKHE peaKklnu, JIeXKaIIHe B OCHOBE
MIPOMBIIIIJIEHHOTO CITOCO0a MOTyYEeHHUSI Eu 10K
. nbnmoTexa
26 CEPHOU KHUCIIOTHI. XI/IMI/I‘ICfKOG 11.12.2023 httos://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYIKaIoLIeH Cpeibl
COEIMHEHUSIMHU CEpBI
97 Brruncnenne maccoBoii 10 BBEIXO/a 13.12.2023 bubnuorexa [JOK
MPOJYKTa peaKIuu https://m.edsoo.ru/00adec8a
OO01as xapakTepucTrUKa 3J1eMeHTOB VA-
08 rpymnmsl. A30T, paclipOCTPaHEHUE B 18.12.2023 bubnuoreka [JOK
npupoje, Gu3nuecKrue u XUMUYECKUe https://m.edsoo.ru/00adeeab
CBOMCTBA
KontpomnbHas padora Ne2 o teme Bu6 OK
29 «BaxHelmme HeMeTaIbl U UX 20.12.2023 nommoreka L

COCINHCHU A

https://m.edsoo.ru/00ae0el8
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AmMuaK, ero GU3NYecKue 1 XUMUYECKHE

bubmuoreka [IOK

30 25.12.2023
CBOMCTBA, ITOJIy4YEHUE U IIPUMECHEHUE https://m.edso00.ru/00adf004
[Ipaktuyeckas padora Ne 3 o reme Eub OK
31 «HovnyquHe aMMuaKa, U3yueHue ero 27.12.2023 ht?p;?;&f:iigru 100adf180
CBOMCTB»
A3oTHas kuciora, e€¢ pusndeckue u bubnuotexa [JOK
2 10.01.2024
3 XUMHYECKHE CBOMCTBA 0.01.20 https://m.eds00.ru/00adf306
Hcnons3oBaHre HUTPATOB U COJIEH
33 aMMOHUSA 13 Ka4ueCTBE MUHEPAIbHBIX 15.01.2024 bubnuotexa [JOK
yanoOpeHui. XuMHUUIECKOe 3arpsi3HeHNE https://m.edsoo.ru/00adf518
OKPY KaIOIIEeH Cpe/ibl COSMHEHUSIMH a30Ta
®dochop. Oke ochopa (V
34 (bocg))o pHaﬂKK:II(l:IH((i))Ta (b(bpll)gn(qeifne u 17.01.2024 bubnmorera LHOK
P . o https://m.eds00.ru/00adf68a
XMMHUYECKHE CBOMCTBA, MOIyYCHHE
Hcnons3zoBanue ¢pocdaToB B Ka4yeCTBE Eu 10K
. nbnmoTexa
35 MI/IHepaJ'II)IjI)IX yaoOpeHui. 3arps3HeHNe 22.01.2024 httns://m.edsoo.ru/00adfc20
MPUPOIHOM cpenbl hochaTamu
36 VYraepon, pacipocTpaHEeHHE B HPI/IpO,I[e, 24.01.2024 bubnuorexa [JOK
(br3UYecKre U XMMHUYECKUE CBOHCTBA https://m.edsoo.ru/00adfd9c
Oxkcuppl yraepoaa, ux pusudeckue u
37 XHMHYECKHUE CBOMCTBA. DKOJOTHICCKHUE 29 01.2024 bubnuoreka [JOK
poOJIeMBbI, CB3aHHBIC C OKCHUIOM https://m.edsoo.ru/00adfebe
yriepoaa (1V)
N bubmuoreka [JOK
38 31.01.2024
YTOMBHA KUCTOTA 1 €€ cOMn https://m.edso00.ru/00ae006¢
IIpakTtuyeckas padora Ne 4 o reme Bu6 OK
39 "[losry4yeHne yriaekucoro rasa. 05.02.2024 nomorexa L

KavecTBeHHas peakius Ha KapOOHAT-HOH"

https://m.edsoo.ru/00ae027e
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[TepBoHauabHBIE TOHATHUS 00

bubmuoreka [IOK
40 OpPraHWYECKUX BEIECTBAX KaK O 07.02.2024 https://m.edsoo. ru/00ae054e
COCIMHEHUSX yTIIepoa
bu6mmoreka [{OK
41 K i 12.02.2024
PEMITHIH 1 €T COCIHHEHA 02.20 https://m.edso00.ru/00ae080a
[Ipaktuyeckas padora Ne 5. Pemenue

42 3Kcnepmuv[eHTaanmx 3a7a4 10 TEME 14.02.2024 bubmmoreka [{OK
«Baxueitie HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHCHHS
OO0mmas XxapakTeprucTHKa XUMUYISCKUX

43 3JIEMEHTOB — METaJIOB. MeTainueckas 10.02.2024 bubnuoreka [JOK
CBSI3b U METAJUIMYECKask KPUCTAIUINYECKAS https://m.edso00.ru/00ae103e
pemrérka. Gu3nyecKue CBOMCTBA METAJIOB
XUMHYECKHE CBOMCTBA METAJIJIOB. BuG 1OK

N . nonmoTeka

44 DNEKTPOXUMHUYECCKUHN Pl HAPSHKCHUMA 21.02.2024 https://m.edsoo.ru/00ae 1156
METaJIJIOB
OO6mue cnocoOb! MOTyYEHUST METAJLIOB.

45 Cruiassl. BBI‘II/ICJ'ICHI{}I 10 ypaBHEHUSIM 26.02.2024 bubnuorexa [JOK
XUMHYECKUX PEAKIUi, €CIIM OJUH U3 https://m.edsoo.ru/00ae1156
peareHTOB COJICPKUT MPUMECH

bu6mmoreka [JOK

46 [ToHsATHE O KOPPO3UU METAJLIOB 28.02.2024 httos://m.edsoo.ru/00ae1278

bubmuoreka [JOK

47 [Henoqmere MeTans: 04.03.2024 https://m.edso00.ru/00ae14b2

bubmuoreka [JOK

48 OKcHbl ¥ THAPOKCUIBI HATPUSA U KU 06.03.2024 https://m.edsoo.ru/00ae14b2

49 [IlenoyHo3eMeNbHBIE METAITBI — KaJIbIIHI 11.03.2024 bubmuoreka [JOK

U Mar"uu

https://m.edsoo.ru/00ael15e8
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bubmuoreka [IOK

50 Baxneiime coequHEHUS KaJIbIUI 13.03.2024 https://m.edsoo.ru/00ae 1568
51 KOHTponULHas[ pabota Ne3 o Teme 18.03.2024
«BaxHeimue MeTaJuIbl U UX COEAUHEHU
52 O0o0011IeHE U cCUCTEMATH3AINs 3HAHAN 20.03.2024
53 JKEcTroCcTh BOABI M CTTIOCOOBI €€ 03.04.2024 bubmmoreka [{OK
yCTpaHEHUs https://m.eds00.ru/00ae1886
[IpaxTnueckas padota Ne 6 o Teme Bu6 LIOK
noImoTeKa
4 "MK & .04.2024
S eCTKOCTL"BOHH 1 METOJIBE ee 08.04.20 https://m.edsoo.ru/00aelae8
yCTpaHEHUs
. bubnuorexa [JOK
o5 AuiomuHni 10.04.2024 https://m.edso00.ru/00aelc64
56 AMpoTepHbIe cBOWCTBA OKCHIA U 15.04.2024 bubnuoreka [IOK
TUJIPOKCHIA https://m.edsoo.ru/00aelc64
bu6moreka [IOK
S7 Keneso 17.04.2024 https://m.eds00.ru/00ae1d86
58 Oxkcunpl, THAPOKCUIBI 1 conn xkene3a (1) u 99 04.2024 bubnuorexa [JOK
xenesa (1) https://m.edso00.ru/00ae35e6
59 O0001IeHE U cUCTEMAaTU3aLNs 3HAHUN 24.04.2024
[Ipaktuueckas padora Ne 7. Pemenue
60 DKCIEPUMEHTANILHBIX 3a7a4 10 TEME 06.05.2024 bubmorexa LHOK
p . a T https://m.edso00.ru/00ae3de8
«Baxueine MeTaiIbl U UX COSOUHEHUS
BbrunciieHus 1o ypaBHEHUSIM XUMHYECKUX
€aKI[Mi, eCJIM OJUH U3 PEareHToB JaH B
61 i36LIHTKe WU CO, He )KI/ITI:I)'I HMECH ! 08.05.2024 bubmorexa LOK
s1ep . p ' T https://m.eds00.ru/00ae1750
Brrancienus MaccoBOM JOJIM BBIX0O/1a
MPOIYKTa PEaKIHH
62 O00011IeHIE U CUCTEMATH3ALUS 3HAHUN 13.05.2024



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

KonTponbHas padora Ned o kypcy
HEOPraHWYECKON XUMUU

BeniecTBa u marepualbl B TOBCEAHEBHOM

bu6mmoreka [IOK

63 JKU3HH YeaoBeka OpraHudeckas XuMus 1 15.05.2024
Mpenensisie YB HI; npexenbibie VB https://m.edsoo.ru/00ae3f50
XUMHYECKOE 3arps3HEHUE OKPY KAIOIIEH
64 cpensl [Tomumepst [TponsBoaubie YB. 1 20.05.2024 bubnuotexa [JOK
Cruptel Kap6oHoBbie kucnoTsl. CiioskHbIE https://m.edsoo.ru/00ae4270
3¢upsl. XKupsl
Posb XuMUH B pEIICHHH YKOJIOTHIECKUX Bu6morexa [OK
65 EEEEEeM VYrneBoasl AMUHOKHUCIIOTEL. 1 22.05.2024 httos://m.edsoo.ru/00ae4270
66 PesepsHblit ypok. O60011eHue u 1 bubnuoreka [IOK
cUCTeMAaTU3aIys 3SHaHUH https://m.edsoo.ru/00ae0dOa
67 Peseprubrit ypok. O6001meHuE 1 1 bubnuoreka [JOK
cUCcTeMAaTU3alys 3HaHUH https://m.edsoo.ru/00adb33c
68 Peseprubrit ypok. O6001meHue 1 1 bubnuoreka [IOK
cUCcTeMaTU3aIys 3SHaHUH https://m.edsoo.ru/00ad9ch?2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH

HUHTEPHET
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