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HHOACHUTEJIBHAA 3AIIUCKA

[IporpaMMma 1o XMMHUH Ha YPOBHE OCHOBHOT'O OOIIETr0 00Opa30BaHUs COCTABJIEHA HA OCHOBE
TpeOOBaHUN K pe3ylibTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeIbHOW MpOrpaMMbl OCHOBHOTO
obmero obpazoBanus, npeactaBieHHbBIX B @I'OC OO0, a Takke Ha ocHOBe (emepaabHOI
paboueil mporpaMMbl BOCIIUTAHUS U C Y4ETOM KOHIICTIIIMU MPENnoJiaBaHusl y4eOHOTo IpeamMera
«Xumusi» B 00pa3oBaTeIbHBIX Opranu3aiusax Poccuiickoit denepanun.

[IporpamMMa 1m0 XMMUU AaéT TPENCTABICHHE O IENAX, OOIIeH CcTpareruu OoOydeHwus,
BOCIIUTAHHSI W PA3BUTUS OOYYAIOMIMXCS CPEACTBAMHU Y4eOHOTO MpEAMeTa, yCTaHABIUBACT
00s13aTeNTbHOE TIPEIMETHOE COJEpIKAHUE, MPEIyCMATPUBACT pacHpeelieHne ero Mo Kiaccam U
CTPYKTYPUPOBAHHE IO pa3jiejiaM U TeMaM MPOTPaMMBbI 110 XUMHH, OTIPEIEISIET KOJTUYECTBEHHBIE
M KAueCTBEHHBIC XapaKTEPUCTUKU COJEPKAHUS, PEKOMEHAYEMYIO IMOCJIEI0BATEILHOCTh
W3YYCHHUS XUMUHU C YIETOM MEXKIPEAMETHBIX M BHYTPHUIIPEIMETHBIX CBS3CH, JIOTUKH YI€OHOTO
mpolecca, BO3PacTHBIX OCOOCHHOCTEH 00YyJaromuXcsl, OMpeesieT BO3MOKHOCTH MpeIMeTa JIIs
peanuzanuu TpeOOBaHUH K pe3ylbTaTaM OCBOEHHUS OCHOBHOI 00pa3oBaTelbHON MpOrpaMMbl Ha
YPOBHE OCHOBHOTO OOIIIer0 00pa3oBaHMsl, a Takke TpeOOBaHUM K pe3ylbTaTaM 00y4eHUs XUMUU
HAa YpOBHE Ileliel W3y4yeHUs TMpeAMeTa UM OCHOBHBIX BHJOB Yy4eOHO-IIO3HABAaTEIbHON
JEeSTeIbHOCTH 00YYarOIIerocs Mo OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHWE XUMHUU CITYXKUT OCHOBOM JiJIsi (POPMHPOBAHHS MUPOBO33PEHUS 00YJAFOIIETOCs, €ro
MIPEJICTABJICHUI O MaTepUaATbHOM SIMHCTBE MHPA, BAXKHYIO POJIb UTPAIOT (POPMUPYEMbIC XUMHUEH
MIPEACTABJICHUS O B3aUMOIIPEBPAIICHUSIX SHEPTUH U 00 BOJIOLUU BEIIECTB B MPUPOJEC, O MyTSIX
perieHus TI00ANbHBIX MPOOJEeM YCTOWYMBOTO DPa3BUTHS UEJIOBEYECTBA — CHIPHEBOM,
SHEPTEeTUYECKOMU, MUIIEBON U YKOJIOTHYECKON 0€30MacHOCTH, TPOOIIEM 3PABOOXPAHCHHUSI.

W3ydeHne XUMHUH: CIOCOOCTBYET peajan3allid  BO3MOXKHOCTEH UL CaMOpa3BUTHS
u GopMHUpOBaHUS KYJIBTYPbl JTUYHOCTH, €€ oOmiel U (pyHKIMOHAILHOW TPaMOTHOCTH;
BHOCUT BKJaJ B (OPMUPOBAHWE MBIIUICHUS M TBOPUECKHUX CIOCOOHOCTEW OO0ydarommxcs,
HAaBBIKOB HMX  CaMOCTOSITENIBHOM  y4eOHON  JEATeTbHOCTH, OKCHEPUMEHTANbHBIX U
HCCIIEIOBATENIbCKUX YMEHUHM, HEOOXOMUMBIX Kak B T[IOBCEAHEBHOW JKU3HH, TaKk H B
NpopEeCCUOHAIBHONW ~ ACATENIHHOCTH; 3HAKOMHUT CO CHENMU(UKON HAy4YHOTO MBIIICHHUS,
3aKJIaJbIBAET OCHOBBI IIEJIOCTHOTO B3TJIAJa HAa €IMHCTBO NPHUPOABI M UEIOBEKA, SIBISETCS
OTBETCTBEHHBIM 3TarioM B (POPMUPOBAHUHU €CTECTBEHHO--HAYYHOW TPaMOTHOCTH OOYyYaIOIINUXCS,
crocoOCTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUSI K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K
MPUPO/IE, K YEIOBEKY, BHOCUT CBOM BKJIAJl B SKOJIOTHYECKOE 00pa30BaHKE 00yUJaIOIINXCS.

JlaHHbIE HaIMpaBIeHUS B OOYYCHHHM XHMHH OOECHEYMBAIOTCS CHENUPUKON coaep kKaHus
y4eOHOro TpeaMeTa, KOTOPBIM SBJISETCS TMEAarorM4ecKd aJanTHPOBAHHBIM OTPAKEHUEM
0a30BO HAYKH XUMUU Ha ONPEICIEHHOM dTare e€ pa3BUTHUS.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOIIETO OOpa30BaHUS OPUEHTHPOBAH HA OCBOCHHUE
00yJaroNMMHUCs CUCTEMBl TIEPBOHAYAIBHBIX MOHATHH XWMHUHU, OCHOB HEOPTAaHWYECKOW XUMHUHU U
HEKOTOPBIX OTJIETBHBIX 3HAUUMBIX TTOHSITHI OPraHNYECKON XUMHUH.

CtpykTypa coaep:kaHHsl MPOTpamMMbl IO XUMHUHU CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona kK e€ umizydeHuto. CojepkaHue CKIIAIBIBACTCS M3 CUCTEMbl MOHSATUH O XMUMHYECKOM
JJIEMEHTE W BEIIECTBE M CHUCTEMBI MOHATHA O XUMHYeCKOoW peakiuu. O0e 3TH CHUCTEMBI
CTPYKTYPHO OPraHM30BaHbl MO NPHUHIMIY IOCIEA0BATEILHOIO PAa3BUTUSI 3HAHUM HA OCHOBE
TEOPETUUECKHUX MPEACTABICHUI pa3HOTO YPOBHSI:



- ATOMHO--MOJIEKYJIIPHOTO YUE€HHSI KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;
- [Tepuonuueckoro 3akona J[. 1. MenzaeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;
- YU€HHUSI O CTPOCHUH aTOMa U XMMHUYECKOU CBSI3H;

- IPEACTaBICHUI 00 MIEKTPOIUTUUECKON AUCCOIMAIINY BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHUS pacCMaTPUBAIOTCS HA OCHOBE AMIMPUUYECKU IOJIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pPa3BUBAIOTCS IOCIENOBATEIBHO OT OJHOTO YPOBHS K JPYromy,
BBIMONHAA (DYHKIMU OOBSICHEHUS M IMPOTHO3WPOBAHMS CBOMCTB, CTPOCHHS M BO3MOXKHOCTEH
IIPaKTUYECKOI0 IPUMEHEHHUS U TIOJTYyYEHUS U3yYaeMbIX BEIIECTB.

OcBoeHne mnporpaMMbl 0 XUMHM CHOCOOCTBYET (DOPMHUPOBAHHIO IPEJICTABICHUS O
XMMUYECKOM COCTABIISAIOLIEH HayyHOM KapTHHBI MHUpa B JIOTMKE €€ CHUCTEMHOW HpPHUPOJBI,
LIEHHOCTHOT'O OTHOILIEHMS K HAyYHOMY 3HAHHUIO M METOJlaM IO3HaHus B Hayke. V3ydueHue XuMuu
IPOUCXOIUT C TPUBJICYCHUEM 3HAHUH U3 paHee H3YYEHHBIX Y4YEOHBIX MPEIMETOB:
«Okpyxaromuid Mup», «buonorus. 5—7 knaccel» u «dusuka. 7 kiace.

[Tpu n3ydeHnr XUMHUH TPOUCXOAUT (POPMHUPOBAHNE 3HAHUI OCHOB XUMUYECKOW HAYKH KaK
00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, IMPAKTHUECKOHN JEATEIIbHOCTH YeI0BeKa U KaK OJHOTO
13 KOMIIOHEHTOB MHUPOBOM KyJIbTYpbl. 3ajaya y4yeOHOro mIpeaMeTa COCTOUT B (POPMUPOBAHUU
CHCTEMbl XUMHUYECKUX 3HAHUNH — BaKHEMIIUX (DAKTOB, NMOHATHI, 3aKOHOB U TEOPETUYECKHUX
MIOJIOKEHUH, JOCTYMHBIX OO0OOLIEHUH MHPOBO33PEHUYECKOIO XapakTepa, s3blka HayKd, B
IPUOOLIEHNN K HAYYHBIM METOJIaM ITO3HAHU NIPH U3YYEHUH BEILECTB U XMMUUYECKUX PEeaKlHii, B
(GOopMHpPOBaHMM M pa3BUTHUM TI03HABATENBHBIX yMEHUH U UX INPUMEHEHUHM B Y4eOHO-
M03HABATENbHOM M y4eOHO-UCCIIe10BaTeNbCKON NesTeIbHOCTH, OCBOEHUH MPaBUJI 0€30M1acHOI0
oOpallleHus C BEIECTBaMU B MIOBCEIHEBHON KHU3HU.

[Ipy m3ydyeHMH XMMHUH Ha ypOBHE OCHOBHOIO 00Iero oOpa3oBaHHUS Ba)kKHOE 3HAYEHHUE
MPUOOPETN TaKUE 11U, KaK:

- (l)OpMI/IpOBaHI/Ie HWHTCIJICKTYAJIbHO paSBHTOﬁ JIUYHOCTH, TOTOBOM K
caM006pa30BaHm0, COTPYAHUYICCTBY, CaAMOCTOATCIBHOMY IIPUHATHIO pemeHI/nTI, CIIOCOOHOM
aaalTUpPOBATHCA K 6I)ICTpO MCHAIOIHUMCA YCIIOBUSAM KU3HU,

- HaIMpaBIEHHOCTh OOyUEHHUsI HAa CHCTEMaTH4ecKoe MpUOOIeHre 00ydJaromuxcs K
CaMOCTOSITEJIBHOM  ITO3HABAaTEIBbHOW  JESATEIBHOCTH, HAyYHBIM  METOJAM  IIO3HaAHUs,
(hopMHUPYIOIIUM MOTHBAIIMIO ¥ Pa3BUTHE CITIOCOOHOCTEN K XUMUU;

- obOecrieueHre yCIOBUM, CIOCOOCTBYIOMIUX MPUOOPETCHUIO OOYyJarOIIMMUCS
OIlbITa p33H006pa3HOI>'I JACATCIIbHOCTH, IIO3HAHUA W CaMOIIO3HAHHs, KIIIOYCBBIX HABBIKOB
(KJ'IIO‘-IGBBIX KOMHeTeHHHﬁ), HUMCIOIUX YHHUBCPCAJIBbHOC 3HAYCHUC JJIA pa3jIddHbIX BHUIO0OB
NeSATEIILHOCTH,

- dhopmupoBanue o01mel HyHKIIMOHATFHON U €CTECTBEHHO-HAYYHOW TPAMOTHOCTH,
B TOM YHCJI€ YMEHHUHN OOBSICHATH U OLIEHUBATh SIBJICHUS OKPY’KAIOLEro MUpPa, UCIIOb3ys 3HAHUS
U ONBIT, MOJYYEHHbIE MPH H3YYEHUH XHUMHUHU, MPUMEHSATh HUX MNpPHU pPEUICHUH MpodieM B
ITOBCETHEBHOM KU3HH U TPYJIOBOH JESTEIBHOCTH;

- dbopMupoBaHue y OOYYAIOIIUXCS TYMAaHUCTHYECKUX OTHOIICHUN, MOHMMAHUS
[EHHOCTH XUMUYECKUX 3HAHUU i1 BBIPAOOTKU SKOJOTHYECKH IIEIeCOO00Pa3HOTr0 MOBEJACHUS B



OBITY M TpPYHOBOW MAEATENBHOCTH B IIENSAX COXPAaHEHHsS CBOETO 3JI0POBbS U OKpYXarolei
IIPUPOTHOM CPEJIbI;

- pa3BUTHE MOTHMBalMM K OOY4YEHHUIO, CIIOCOOHOCTEH K CaMOKOHTDOIIO |
CAMOBOCIIUTAHMIO Ha OCHOBE YCBOGHHS OOIICUEIOBEUYECKUX LEHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MPOQHIIS U HAPABICHHOCTU AAJbHEHUIIET0 00yUSHHS.

OOmiee 4nCIIO 4acoB, OTBEACHHBIX JUIS U3YyYCHHUS XUMHHM Ha YPOBHE OCHOBHOTIO OOIIETO
oOpasoBanusi, coctapisier 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Hezieno), B 9 kiacce — 68
4acoB (2 yaca B HEJIEIIO).

COJAEPKAHUE OBYYEHUA

8 KJIACC IlepBoHayajibHble XUMUYECKHE MOHATHSA

[Ipenmer xumuu. Pojb XUMHHM B JKM3HHM YeJIOBeKa. XUMHUS B CHCTEME Hayk. Teina u
BeniecTBa. Du3MuecKUe CBOWCTBA BEIIECTB. ATrperaTHOe COCTOSHHUE BellecTB. [loHATHE O
METOJIaX MO3HaHus B XUMUU. YucTeie BeliecTBa U cMecu. CriocoObl pa3ielieHusi cMecei.

ATOMBI M MOJCKYJbl. XUMHYECKHE 3JeMEHThl. CHMBOJBI XUMHUYECKUX JIJIEMEHTOB.
[IpocThle U ClIOKHBIC BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumudeckas Qopmyna. BaneHTHOCTh aTOMOB XUMHUYECKHX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTENbHAS aToMHasi Macca. OTHOCUTENbHAS MOJIEKYJIsIpHAs
Macca. MaccoBasi 10JIT XUMHUYECKOTO DJIEMEHTA B COCTMHCHUH.

KonuuectBo BemiectBa. Monb. MonsipHass macca. B3auMocCBsI3b KOJNIMYECTBA, MAacChl U
qHclia CTPYKTYPHBIX €IMHUIL BenlecTBa. Pacy€rel mo hopMynaM XMMHUYECKUX COCTUHEHHH.

dusznueckue M XUMHYECKHE SIBIEHUSA. XHUMHUUECKass peakuus U e€ MpU3HAKU. 3aKOH
COXPAaHEHHUS MAacCChl BEIIECTB. XUMUYECKUE ypaBHeHUs. Kimaccuukanus XMMHUECKUX PEeaKIIHii
(coennHEeHUs, Pa3IOKEHUS, 3aMEIIICHHS, OOMEHA).

Xumuueckuii IKcnepumenm: 3HAKOMCTBO C XMMUYECKOH NOCY0H, MpaBUIaMH paboThI B
nabopaTopuu U npuémMaMu oOpalieHus ¢ J1abopaTopHbIM 000PYAOBaHUEM, U3YUEHHE U ONMCaHHE
¢u3nyeckux CBOHCTB 0OOpa3lOB HEOPraHMYECKUX BELIECTB, HAOMIOACHUE (U3NYECKUX
(mnaBiieHUE BOCKA, TasHUE JIb/Ia, PACTHPAHKE caxapa B CTYIKE, KUIIEHUE W KOH/ICHCAIINS BOJIBI) U
XUMAYECKHX (TOpEHHE CBEYH, MPOKaJIMBAHWE MEIHOW IPOBOJIOKH, B3aUMOCHCTBHE Mella C
KHCIIOTOMN) sIBIEHUH, HAOJIOJEHHE U ONMCAHWE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX peaKiuil
(paznmokeHue caxapa, B3aUMOJCHCTBHE CEPHOW KHCIOTHI C XJIOPUIOM Oapus, pa3ioxKeHHe
rugpokcuaa meau (1) mpu HarpeBaHuu, B3aMMOJEHCTBHE XKele3a ¢ pactBopoM conu meau (11),
M3yUYeHHE CITIOCOOOB pa3NeNieHus] CMeceii: ¢ TIOMOIIbI0 MarHuTa, (PMIBTPOBAaHHUE, BHIIAPHBAHME,
TUCTWIUISALMS, XpoMmarorpadus, NpOBEJCHHE OYMUCTKU IOBAPEHHOH COJM, HaOIIOJeHHE U
OIHMCaHHE pE3yJIbTATOB IPOBEACHUS OIbITA, WIUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS Macchl,
CO3JlaHHe MoJIeNIel MOJIEKYI (IIapOCTEePKHEBBIX).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopon — 3J€MEHT U MPOCTOE BEMIECTBO.
Haxoxnenue kucnopona B mpupoje, puznueckre U XUMUYECKUE CBOMCTBA (PEaKIuU TOPEHUS).
Oxkcunpl. Ilpumenenue xucimopona. CrocoObl TONYYEHHS KHUCIOpoJa B JIaboOpaTopuu u



IpOMBIIIIEHHOCTH. KpyroBopoT kuciopona B mpupone. O30H — amaoTpornHas Moaudukanums
KHCII0pOJa.

TernoBoit 3¢ (et XWMUYECKOH peaknuu, TEPMOXMMUYECKHE YypaBHEHHS, O3K30- U
SHAOTEPMHUUYECKHE PEAKIUU. TOILUIMBO: Yrojib M METaH. 3arps3HEHUE BO3AYXd, YCHIIECHUE
HApPHUKOBOTO 3 eKTa, pa3pyLIeHHe 030HOBOI'O CIIOA.

Bomopon — »nsnemeHT u mpoctoe BewiecTBO. HaxoxkaeHue Boxopoga B IPHUPOJAE,
(bu3nyecKkre 1 XUMHUYEeCKHe CBOMCTBA, MPUMEHEHHE, CIIOCOObI ofyueHusi. Kuciorsl u comu.

MoutsipHblii 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM YpaBHEHUSIM.

®usnueckue cpolcTBa BOoAbl. Bojma kak pactBoputens. PactBopel. HacelieHHbIE U
HEHACBIICHHBIE PAacTBOPBI. PacTBOpUMOCTH BellecTB B BoAe. MaccoBas oyl BeElleCTBa B
pactBope. XuMHU4ecKkue cBOMCTBAa BOJbl. OcHOBaHUsA. Poib pacTBOPOB B MpUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOIbI B Ipupoje. 3arps3HeHue NpupoAHbIXx BoA. OXpaHa M OYHMCTKA
MIPUPOJIHBIX BOJ.

Knaccudukanus nHeopranmyeckux coenuHeHuil. Oxcuapl. Kimaccuduxarnuss oKcHIoOB:
coneoOpasymomire (OCHOBHBIE, KHCIOTHBIE, aMPOTEpHbIE) 1 HeconeoOpasyrone. Homenknatypa
okcu0B. du3nyecKkne U XUMUYECKHUE CBOMCTBA OKCUIOB. [lomydenre okCcuaoB.

OcHoBanus. Knaccudukanuss OCHOBaHMM: IIENOYM U HEPACTBOPHUMBIE OCHOBAHMS.
Homenkmarypa ocHoBaHuil. PU3MYECKHME W XUMHUYECKUE CBOWCTBA OCHOBaHuWil. [lomydyenue
OCHOBaHMH.

Kucnotel. Knaccudukanus xucnot. Homenknarypa kucinor. @usndeckiue U XMMHUYECKHE
cBoiicTBa KUCIOT. Psin aktuBHOcTH MeTtaiuioB H. H. bekerosa. [lonyyenue kucior.

Comu. Homenknatypa coseit. @uznueckre 1 XUMUYECKHE CBOMCTBA COJIEH.
ITonyyenue coien.
I'enernueckas cBsA3b MEXKy KJIaCCAMU HEOPTAHUYECKUX COCIMHEHUN.

Xumuueckuii Ixcnepumenm: KadeCTBEHHOE OIPEICICHUE COJEpKaHUs KHUCIOpoJaa B
BO3J/IyX€, MOJy4eHHEe, COOMpaHue, paclo3HaBaHNUE U U3yUYE€HHUE CBOMCTB KHCIIOPO/a, HAOMIOICHUE
B3aUMOJICHCTBUS BEIIECTB C KUCIOPOJOM U YCIIOBHUSI BOBHUKHOBEHUS U MPEKPALIECHUS TOPEHUS
(moxapa), oO3HaAKOMJICHHE ¢ oOpa3laMd OKCHUIOB U OIHUCAaHHE UX CBOWCTB, TMOJy4YEHHE,
coOupaHue, pacrmo3HaBaHWE M U3YyUYEHHUE CBOWCTB BojOpoAa (TOpeHue), B3anuMOJCHCTBHE
Bogopoaa ¢ okcunoMm meau (I) (Bo3MOkHO MCHONIB30BaHUE BUAEOMATEpUAIOB), HAOIIOIECHUE
00pas3IoB BEIIECTB KOJIUYECTBOM | MOIIb, HCCIIEIOBAHUE OCOOCHHOCTEH PaCTBOPEHHUS BEIIECTB C
pa3IMYHON PACTBOPUMOCTBHIO, MPUTOTOBJICHUE PACTBOPOB C OMPEACIEHHOW MAacCOBOM J0Jiei
pPacTBOPEHHOrO BEIIECTBA, B3aUMOJCIHCTBHE BOABI C MeTaljaMU (HaTpUeM U KaJlbLIUEM)
(BO3MOHO HCITOJIb30BaHUE BHUECOMATEPHUATIOB), HCCIEAOBaHUE OOpPa3I0B HEOPTaHUYECKUX
BEIIIECTB Pa3JIMYHBIX KJIACCOB, HAONIOJACHUE M3MEHEHHS OKPACKH HWHJIUKATOPOB B PacTBOpPAxX
KHCIIOT U LIEeJI0OUel, n3ydeHue B3aumoieiicTBus okcuaa Meau (1) ¢ pactBopom cepHOil KUCTOTHI,
KHCJIOT C MeTa/UlaMH, peakIuil HEeHTpalu3aliy, TOJYyYeHHE HEPACTBOPUMBIX OCHOBAHUU,
BBITECHEHHE OJHOTO METajlla IPyTUM U3 PacTBOPA COJH, PEIICHHUE dKCIIEPUMEHTATBHBIX 3a/1a4
1o TeMme «BaxkHeuIre KJ1acchl HEOPraHMYECKUX COSTUHEHUI.



Ilepuoanueckuit 3axkoH u Ilepuoanyeckass cucremMa xumudeckux sjiementos JI. M.
MenpeneeBa. Ctpoenne aToMOB. XMMH4YeCKas CBA3b. OKUCIUTEIBLHO-BOCCTAHOBUTEIbLHbIE
peakuuun

[TepBbie MOMBITKH KIACCU(PUKANNA XUMHUECKUX dJIeMEHTOB. [IoHITHE 0 TpyIIax CXOMHBIX
AJIEMEHTOB (IIEJIOYHBIE M IIEIOYHO3EMENbHBIE METAJIbl, TaJOr€Hbl, HHEPTHBIC Tas3bl).
DeMeHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIe OKCUIBI U THIIPOKCH/IBI.

Ilepuonnueckuii 3akoH. [lepuonnueckas cucrema XMMHUYECKUX 3J1EMEHTOB /1.
. Meneneesa. Koporkonepuoanas u JUIMHHOIIEPUOIHAS bopmbl
[Tepuonuueckoit cucrembl xumudeckux snemeHToB [[. M. MenaeneeBa. Ilepuoabl ¥ rpymnmbl.
@u3nyUeCcKuil CMbICI OPAIKOBOTO HOMEpa, HOMEPOB MIEPUO/IA U TPYIIIBI 3JIEMEHTA.

Ctpoenne aromoB. CoctaB aTomMHbIX sjaep. M3otombl. InekTpoHbl. CTpoeHHE
ANEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XMMHUYECKUX 3TeMEeHTOB [leproanueckoi cucTeMbl
J. W. MengeneeBa. XapakTepUCTHKAa XHUMHYECKOTO 3JIEMEHTAa II0 €ro IOJOXEHHIO B
IIepnonnueckoii cucreme /. . Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUsSI PaInyca aTOMOB XHUMHUUYECKHUX 3JIEMEHTOB, METAIITHYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO IPYIINaM U MEPUOIAM.

3nauenue [lepuoguueckoro 3akona u [lepuonnueckoil cucTeMbl XUMUYECKUX AJIEMEHTOB
JUIS pa3BUTHUs HaAyKu U npakTuku. J[. 1. MenzaeneeB — y4€Hblil U rpaK1aHNH.

Xumuueckas CBS3b. KoBasienTHas (monsipHas u HEMoJIsIpHast) CBS3b.
DNEeKTPOOTPULIATETLHOCTh XUMHUECKUX 3JIeMEHTOB. MoHHasI CBS3b.

Crenesn OKUCJICHHUS. OKHUCIIUTENHFHO--BOCCTAHOBUTEILHBIE pEeaKIIvH.
[Iporeccrl okucneHus u BoccTaHOBICHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm: W3ydeHUE OOpPA3IOB BEUIECTB METANIOB M HEMETAIJIOB,
B3aMMOJICHCTBIE THUAPOKCHAA IMHKA C PAacTBOPAMU KUCJIOT M IIEI0Yei, MPOBEIECHUE OIBITOB,
WUTIOCTPUPYIONINX TPUMEPBI OKHCIUTEIIEHO-BOCCTAHOBUTEILHBIX PEaKIUid (TOpEeHUe, PeaKiuu
pa3NoKEeHUSs, COSTMHEHHUS ).

Meostcnpeomemmnwie ceasu

Peanm3arust MeXMIpEMETHBIX CBSI3eH TIPH M3YUCHUH XUMHUHU B 8 KJlacce OCYIISCTBIISICTCS
4yepe3 HCMONb30BaHME KaK OOIIMX €CTECTBEHHO--HAYYHBIX TMOHSATUH, TaK U MOHSITHIA,
SIBJIFOIINXCS] CHCTEMHBIMH TSI OTAENBHBIX PEIMETOB €CTECTBEHHO--HAYYHOTO IIHKIIA.

OOmue ecTecTBEHHO--HAyYHBbIC TOHATHS: HAydHBIA (HaKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHaJIN3, CHHTE3, KJIACCH(UKAIUS, TICPUOTNIHOCTD, HAOTIOCHHE, SIKCIIEPUMEHT, MOJICITHPOBAHUE,
HU3MepeHHUe, MOJICITh, SIBJICHHUE.

@du3uka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHJ, H30TOIBI,
pPaMOaKTUBHOCTh, MOJIEKYINIa, SJEKTPUUECKUN 3apsiji, BEIIeCTBO, Tello, O00BEM, arperarHoe
COCTOSIHME BEIECTBA, ra3, (U3NYECKUE BEIWYMHBI, €IUHUIBI W3MEPEHHS, KOCMOC, TUIAHETHI,
3BE361, CoHIIE.

buonorust: porocuntes, npxanue, ouocdepa.

I'eorpadus: armocdepa, rtumpocdepa, MUHEpaIbl, TOPHBIE TOPOJBI, TOJE3HBIC
HCKOTIaeMblIe, TOTUTMBO, BOJIHBIE PECYPCHI.



9 KJIACC BewiecTBo M XMMH4YECKAs PeaKkuusi

[lepmonnueckuit 3akoH. llepuogmueckas cucrema xumuyeckux osseMeHtoB /. W
MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHMHM CBOWCTB XUMHYECKHUX
3JIEMEHTOB MEPBBIX TPEX MNEPUOAOB, Kalus, KaIbLUs MU UX COCIUHEHHH B COOTBETCTBUM C
MOJIOKEHUEM 3J1eMEHTOB B Ileproinueckoi cucteMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BBl XHMHUYECKOW CBsI3U. THIBI KPUCTAJUIMYECKUX PEHIETOK,
3aBUCUMOCTB CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOU PELIETKY U BUJIa XUMUYECKOH CBSI3H.

Krnaccupukanus u HOMEHKJIATypa HEOPraHUYECKHX BEIISCTB. XWUMHYECKHE CBOWCTBA
BEILIECTB, OTHOCAILMXCSA K Pa3jIMYHbIM KJAacCcaM HEOPraHWYECKHUX COCIUHEHUMN, T'€HETUYecKas
CBSA3b HEOPraHUYECKHUX BELIECTB.

Krnaccudukanys XuMu4ecKuX peakluii Mo pa3iudHbIM IpHU3HaKaM (10 YKCIY U COCTaBy
YYaCTBYIOIIMX B pEaKUUU BEUIeCTB, MO TeIIOBOMY 3(¢eKTy, MO H3MEHEHHUIO CTereHel
OKHUCJICHUS XUMHUYECKUX JJIEMEHTOB, MO0 OOPAaTUMOCTH, 1O YYacTHUIO Karajau3aropa). JK30- U
SHJOTEPMHUUYECKHUE PEAKIUU, TEPMOXUMUYECKAE YPABHEHUS.

[TonaTne o ckopocTH XMMHUYeCKOH peakuuu. [loHsTHE 00 00paTHMBIX M HEOOPATHMBIX
XUMHUECKUX peakiusax. [IoHATHE O TOMOreHHBIX U TeTepOreHHbIX peakuusax. llonsarue o
katanusze. [loHstne o0 XxumuueckoM paBHOBecuU. DakTopbl, BIUAOIIME HA CKOPOCTh
XUMHYECKOHN PEAKLIUU U TIOJIOKEHUE XMMUYECKOTO PABHOBECHS.

OKUCIINTENIbHO-BOCCTAHOBUTENIBHBIE PEAKLUM, HJIEKTPOHHBIM OallaHC OKHCIUTEIbHO-
BOCCTAaHOBUTENbHON peakuuu. CocTaBlie€HUE YpPaBHEHUH OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peaxkuuii ¢ UCTIOIb30BaHUEM METO/1a JIEKTPOHHOI0 OajaHca.

Teopust >neKTPOIUTHUECKON AMCCOLUAIMH. DJIEKTPOJIUTHl U HEIEKTPOIUTHI. KaTHOHBI,
aHUOHBI. MexaHu3M JAMCCOIMAallMM BELIECTB C pa3IWYHBIMU BHJAMH XHUMUYECKOW CBSI3H.
Crenens aucconuanuu. CHIIbHBIC U CTa0bIe JIEKTPOITUTHL.

Peakuuu moHHoro oomeHa. YcClIoBUSI MPOTEKaHUS peaklUUil MOHHOTO OOMEHa, MOJHbIE U
COKpalI€HHbIE MOHHBIE ypaBHEHUs peakuui. CBONCTBa KHUCJIOT, OCHOBAaHUN U COJIEH B CBETE
NPEJCTaBICHUNA 00 HIEKTPONUTHYECKON auccouuanuu. KauecTBeHHble peakIMM Ha HOHBI.
[ToHsTHE O THAPOIN3E COJIEH.

Xumuueckuii IKcnepumenm:. O3HAKOMIICHHE C MOJEISIMH KPUCTAJUIMYECKUX PEUIETOK
HEOPraHMYeCKUX BEIIECTB — METAJJIOB U HEMETAJUIOB (Tpadura M anMasa), CIOKHBIX BEIIECTB
(xmopuga HaTpHsl), HCCIENIOBaHHE 3aBUCHUMOCTH CKOPOCTH XHUMHMYECKOW peakIuu OT
BO3/ICUCTBUS Pa3IMYHBIX (AKTOPOB, UCCIEIOBAHUE AIIEKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB,
mporecca JAMCCOLMAIMM  KHCIIOT, Inenodyed M cosiell (BO3MOXKHO MCIIONIb30BaHHME BUIEO
MaTepHalioB), IPOBEJACHHUE OMNBITOB, HUIIOCTPUPYIOUIMX TNPU3HAKK MPOTEKAHHUsS pPeaKLuit
HOHHOTO oOMeHa (oOpazoBaHuE OcajJlka, BbIJEJIEHHWE ra3a, oOpa3oBaHHE BOJbI), OIBITOB,
WUTFOCTPUPYIOMIUX TPUMEPHI OKUCIUTEIFHO-BOCCTAHOBUTEIIBHBIX pEaKIMil (TOpeHHue, PEeaKkIuu
pa3NoKEeHUs, COCIWHEHMs), pPACIHO3HABAaHWE HEOPTaHMYECKHX BEHIECTB C  IOMOIIBIO
Ka4eCTBEHHBIX PEAKIMil Ha HOHBI, PEIICHHE SKCIICPUMEHTAIBHBIX 3a/1a4.



Hemerayuibl 1 MX cOeJHHEHHA

OOmast xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CtpoeHue u (pu3MyecKhe CBOMCTBAa MPOCTHIX BEIIECTB — TaJIOTCHOB.
XUMHUYECKHE CBOWCTBA Ha IpUMEpPE XJIopa (B3aMMOJEHCTBHE C METajllaMH, HEMETajlulaMu,
miesnoyamu).  Xnoposogopon. ConsHas  KHUCIOTa, XHMHUYECKHME CBOMCTBA, IOJIyYEHHUE,
npuMeHeHue. JleiicTBue Xjaopa U XJI0poBOJOPO/ia Ha OpraHU3M 4esloBeka. BaykHelme Xia0puabl
U UX HaXO0XJECHUE B IIPUPOJIE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OcoO€HHOCTH CTPOEHHs aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (u3MuecKkue CBOMCTBAa MPOCTHIX BELIECTB —
KHUCJIOPOAa U cepbl. AJJIOTPOIHbIE MOAU(DUKALMN KUCIOPOAA U cepbl. XUMHUECKUE CBOMCTBA
ceppl. CepoBOZOpOA, CTpoeHHE, (U3MYeCKHe M XUMUYeckue cBoMcTBa. OKCHIBI Cepbl Kak
IIPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHasl KHCIOTa, (pU3MUECKHe U XMMUYECKHE CBOWMCTBA
(oOmme kak MpeAcTaBUTENs Kiacca KHUCIOT U creuuduueckue). XUMHUECKUE pPEeakluu,
JeKallie B OCHOBE IPOMBILIUIEHHOIO CIoco0a MOJyYyeHUs CepHOW KucioTbl. IIpumeHeHue
cepHOil kucnoTel. Conu cepHON KMCIIOThI, KaUeCTBEHHAs peakiiys Ha cyibdar-uoH. Haxoxaenue
ceppl U €€ COeNMHEHUH B TMpupofe. XHUMUYECKOE 3arpsA3HEHHE OKpYXKarollel Cpelibl
COECIUHEHUSIMHU Ccepbl (KUCIOTHBIE JIOKIM, 3arpsi3HEHUE BO3JyXa M BOJOEMOB), CIOCOOBI €ro
IIPEIOTBPALLECHUS.

OOmast xapakrepucThka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble CTENEHH OKHUCIeHHs. A30T, paclpoCTpaHEHHEe B Hpupoae, QU3MUecKue u
XUMHYeckue cBoiicTBa. KpyroBopot a3ora B npupoje. AMMHUaK, ero Gpu3nyeckue 1 XuMHIECKue
CBOWCTBa, MoyiyueHue U npumeHenue. Coiau aMMOHHMS, UX PU3MUECKUE U XUMUYECKUE CBOUCTBA,
npuMeHeHue. KaduecTBeHHass peakuMsi Ha MOHbI aMMOHHSA. A30THas KHUCIIOTa, €€ MOJIy4eHUE,
¢dbu3mvyeckue W XUMHUYECKHME CBOMCTBa (00IME Kak TMpeACTaBUTENS Kiacca KHCIOT |
cnenuduueckue). lcnoab3oBaHue HUTPATOB M cOJIed aMMOHHMSI B KayeCTBE MMHEPAJIbHBIX
yaoOpeHuit. XuMHUUYECKOe 3arps3HEHUE OKPYXKAIOIIEH Cpebl COSTUHEHUSIMH a30Ta (KUCIOTHBIC
JOXKIH, 3arps3HEHHE BO3/yXa, MOYBbI U BOJOEMOB). Docdop, auIoTponHbIE MOAUPHUKALNU
dochopa, puznueckue u xummuueckue cporictsa. Oxcun pocdopa (V) u pochopnas kuciora,
¢u3znueckue M XMMHMYECKHE CBOICTBa, nonydeHue. Mcnomp3oBaHue ¢ocpaToB B KadecTBe
MUHEpAIbHBIX YA0OpEHUIA.

Obmass xapaktepuctuka 371eMeHTOB |VA-rpynmnbl. OcoO€HHOCTH CTPOEHHS AaTOMOB,
XapaKTepHbIe CTENIEHH OKUCIEHHs. YTJIEepo, alIOTPONHbIE MOAU(DUKALINY, pacIpOCTpaHEHHUE B
npupoje, pu3nuecKkue U XMMU4Ieckue cBoiictea. AncopOuusi. KpyroBopor yriepona B mpupoe.
Oxcuapl yriaepona, ux Gpu3M4ecKue 1 XUMHUECKUE CBOICTBA, AEHCTBHE Ha >KUBbIE OPraHU3MBI,
MOJyYeHHe U MpUMEHEHHEe. DKOJOTHYeCKrue poOsieMbl, CBs3aHHbIe ¢ okcuaoM yriepona (1V),
TUIOTE3a II100aJbHOrO MOTEINICHUs KJIMMaTa, MapHUKOBBIA >(PQeKT. YronbHas KUCIOTa U €€
COJM, UX (U3MUECKHE M XMMHUYECKHE CBOWCTBA, IMOJlydeHHE U NpuMeHeHHe. KadecTBeHHas
peakuuss Ha  KapOoHaT-uoHbBL. Mcmonb3oBaHume — KapOOHATOB B OBITY, MEAMIIMHE,
MIPOMBIIIJIEHHOCTH U CETbCKOM XO03HCTBE.

[lepBoHayanbHble MOHATUS 00 OPraHMYECKHUX BEIIECTBAX KaK O COEJUHEHHSX yriepoja
(MeTaH, STaH, OSTWIEH, alETHJIEH, 3TaHOJ], IJIMLUEpUH, YKCycHas Kkucinota). Ilpupoansie
HMCTOYHHUKHU YTJIEBOJOPOJIOB (Yrojb, MPUPOAHBIA Ta3, HE(PTh), MPOAYKTHI HX MepepadOTKH
(OeH3uH), UX poJib B OBITY M MPOMBIIUIEHHOCTH. [IOHATHE 0 GMOJTOTMYECKH BaXKHBIX BEIIECTBAX:
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KHUpax, Oelkax, YyrieBoJaXx — M HMX pOJIM B JKU3HU 4YeJoBeKa. MaTepualbHOE EIUHCTBO
OpPTaHUYECKUX U HEOPTaHMYECKUX COCAMHEHUI.

Kpemuuii, ero ¢Qusnueckue M XHMMHUYECKHE CBOICTBA, IOJydeHHE M HpPUMEHEHHUE.
Coenunenus kpemHusi B mpupojge. OOmme mnpencrtaBiaeHuss o6 okcuae kpemaus (V) u
KpeMHueBoi kucnote. CHIIMKAThI, X UCIOJIB30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiiue
CTpOMTENIbHbIE MaTepHalibl: KepaMuKa, CTEeKJIO, IeMEHT, OeToH, ene300eToH. IIpoGiemsr
0€3011acCHOT0 HCIOIb30BAHMS CTPOUTEIBHBIX MAaTEPHATIOB B IIOBCEHEBHOM KU3HU.

Xumuueckuii IKcnepumenm. u3ydeHue oOpa3l0OB HEOPraHMUYECKUX BELIECTB, CBOWCTB
COJITHOM KHUCJIOTBI, MPOBEICHUE KAaYeCTBEHHBIX PpEaKLUUi Ha XJIOPUI-MOHBI W HaAOIIOJIEHUE
MPU3HAKOB MX MPOTEKaHWUs, OMBITHI, OTpaXKaroue (QU3NYecKue MU XHUMHUYECKHE CBOMCTBa
raJIOTeHOB U UX COEIMHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BUICOMATEPHAIIOB), O3HAKOMIICHUE C
oOpa3iamMu XJOpUA0B (TaJOTCHHUIOB), O3HAKOMJICHHE C 00pa3laMu cepbl U €€ COCAMHCHHSIMH
(BO3MOHO HCIIOJIB30BAHUE BHJIEOMATEPHAIIOB), HAOJIOJCHHE Mpollecca OOYrIMBaHUSA caxapa
MOoJ JEHUCTBUEM KOHUEHTPUPOBAHHOM CEPHOM KHCIIOTHI, HM3YYEHHE XHUMHYECKHX CBOWCTB
pa30aBIeHHON CEpPHOM KHUCIIOTHI, IMPOBEACHHWE KAYECTBEHHOH peaknuu Ha Cylnb(paTHoH U
HaOJIfo/IeHUe TIpu3HaKa e€ MPOTEKAaHWs, O3HAKOMIJICHHE C (M3MUYECKHMH CBOWCTBAMHU a30Ta,
dochopa m ux coeauHeHWH (BO3MOXKHO HCHOJIB30BAHWE BHICOMATEPHAIIOB), OOpa3amMu
a30THBIX M (OCHOpHBIX yHOOpeHUil, MoilydyeHue, coOMpaHue, paclo3HaBaHWE U H3y4YCHHE
CBOMCTB aMMHaka, MPOBEJCHUE KaueCTBEHHBIX peaklHii Ha MOH aMMOHHS U (docdaT-HOH U
M3y4yeHUE MPU3HAKOB MX MPOTEKaHUs, B3aUMOJIEUCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIOTHI
C MeJpI0 (BO3MOKHO HCIIOJIb30BaHME BUICOMATEPHUAIIOB), U3YUYEHUE MOJIENIeld KPUCTAIUTMUECKUX
pemérok anmasa, rpadura, ¢pyiepeHa, 03HaKOMIICHHE C TIPOIECCOM aICOPOIIUU PACTBOPEHHBIX
BEIIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOHCTBOM MPOTHBOrasa, IOIy4YeHHUE, CcOOHpaHue,
pacro3HaBaHUE U U3YUYEHHUE CBOMCTB YIJIEKUCIIOTO ra3a, MIPOBEACHUE KaueCTBEHHBIX peaKIuil Ha
KapOOHaT W CUJIMKAT-UOHBI W HW3Yy4YeHUE TMPU3HAKOB HX TMPOTEKAHHUs, O3HAKOMJICHHE C
MPOAYKIIMEH CHJIMKATHOW TPOMBIIUICHHOCTH, PEIICHHE SKCIEPUMEHTANBHBIX 3a/lady M0 TeMe
«BaxuHelme HeMeTauTbl U UX COSAMHEHUS».

MeTa/uibl M UX COeTMHEHUS

OO6mrast xapakTEepUCTHKA XHWMHUYECKHX DJJIEMEHTOB — METaVIOB Ha OCHOBAaHUU HX
nonoxenus B [lepuoandeckoil cucteme xuMuyeckux 3neMeHToB . . MenaeneeBa u cTpoeHust
atomoB. CTpoeHue MeTauioB. Meraminueckass CBsI3b W MeETaJUIMuecKas KpUCTaIMuecKas
peméTKa. DIEKTPOXUMUYECKUN psAJl HANPSHKEHUM MeTaioB. DuU3MUEeCKMEe U XUMUYECKHE
cBoiicTBa MeTaiioB. Obmue crnocoObl moaydeHus: MeTawioB. [ToHITHE 0 KOPPO3UN METAIIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3un. CIuiaBhl (CTaib, YyTryH, JIOPATIOMUHUNA, OpOH3a) U
WX IPUMEHEHHE B OBITY M MPOMBITIIEHHOCTH.

[IlenounbIe MeTaUIbL: MTOJ0XKEHUE B [lepuoanyeckoil cucremMe XUMUYECKUX AJ1eMeHTOB /1.
N. MenneneeBa, CTpOGHHE MX aTOMOB, HaXOXXJeHHE B Tpupoje. Ou3nyeckue u XUMHYECCKUE
cBolicTBa (Ha mpumepe HaTpust U Kanus). OKCHIIBI U TUAPOKCUABI HATpUA U Kanus. [I[pumeneHune
MIEIOYHBIX METAJUIOB U UX COCTMHECHUM.

[[lenoyHo3eMenpHbIE METAJUIBI MarHMMd W KainblLMi: mnosiokeHue B Ilepuonnueckon
cucremMe xumuueckux anemeHToB [[. M. MenzaeneeBa, cTpoeHHE MX aTOMOB, HAaXOXKJICHHUE B
npupoae. Ouznyeckue U XUMUYECKUE CBOMCTBA MAarHus M KajblMs. BakHeWlune cOeIUHEHUS
KanbIus (OKCHII, TUIPOKCHU], coyin). JKECTKOCTH BOJBI M CIIOCOOBI €€ YCTPAHECHHUS.



AmoMuHuii: nonoxxeHue B Ilepuoanueckoil cucremMe XumMHYeckux siemeHToB [ .

MeneneeBa, CTpOCHHE aTOMa, HaXOXACHUE B npupojie. Pu3nueckue U XMMUYECKHUE CBOMCTBA
amoMuHMS. AM(OTEpHBIE CBOWCTBA OKCH/IA U TUIPOKCH A ATFOMHHHSL.
Kenezo: nonoxenue B [lepuoanueckoit cucreMe xumuueckux snemeHToB J[. Y. Menneneena,
CTpOCHHE aToMa, HaxoXAeHue B mpupojae. Dusmyeckue M XUMHUECKHE CBOICTBa >Keiesa.
Oxkcuapl, ruapokcuasl 1 com xene3a (1) u xeneza (I1l), ux cocras, cBOHCTBa M MOJTyUYEHUE.
Xumuueckuii IKcnepumenm:.  O3HAaKOMJIEHME C o0OpasllaMd METalIOB U CIUIaBOB, HX
(GU3MYECKUMH  CBOWMCTBAMH, H3yYEHHE PE3YJIbTaTOB KOPPO3UHU METAJUIOB  (BO3MOXKHO
HCIOJIb30BaHUE BUIEOMATEPUAIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS OKCHIA KaJbIUsl U HATPUS
C BOJIOM (BO3MOXKHO MCIOJIB30BaHUE BUIEOMATEPHUAIIOB), UCCIIEIOBAHUE CBOMCTB KECTKOWU BOJIBI,
mpolecca TOpPEHMsI jKelle3a B KUCIOpoJe (BO3MOXKHO HCIIOJIb30BAHHUE BHJIEOMATEPUAIIOB),
MIPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAaKIMi HAa MOHBI: MarHus, KaJbIHs, ATIOMAHUS, [ITHKA,
xemeza (II) u xeneza (I1l), megu (Il), HaOmroneHWe W OMMCAHHWE IMPOILECCOB OKPANTMBAHUS
IJJAaMEHW MOHAMH HATpUsl, Kalus W KaJblUs (BO3MOXHO HCIOJIH30BAHUE BUICOMATEPHAIIOB),
uccienoBanre aM(pOTEPHBIX CBOWCTB THIPOKCHIA ATIOMHHHS M THUAPOKCUAA IUHKA, PEIICHUE
AKCIIEPUMEHTATIBbHBIX 3a7a4 10 TeMe «BakHelre MeTamibl U UX COSTUHEHUSY.

Mesicnpeomemmuuwle céa3u

Peanuzamnust MexXnpeaMEeTHBIX CBsI3€l MPU U3YYEHHH XUMUU B 9 Kjacce OCYIIECTBIISETCS
4yepes UCIOJIb30BaHKE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHITHIA, TaK U MOHATUH, SIBISIFOIIIUXCS
CUCTEMHBIMU JJIS OTACJIBHBIX MIPEIMETOB €CTECTBEHHO--HAYUYHOTO IIUKJIA.

OOmue ecTecCTBCHHO-HAyYHBbIC TOHATHS: HAy4dHBIA (DaKT, TUMOTE3a, 3aKOH, TEOPHS,
aHaJIN3, CUHTE3, KIacCU(UKAIIHS, TEPUOJUIHOCTD, HAOIIOICHUE, IKCIIEPUMEHT, MOJICTUPOBAHUE,
HU3MepeHue, MOJIETb, SIBJICHHE, TAPHUKOBBIN 2PPEKT, TEXHOIOTHS, MaTepUAIIHI.

®dusnka: Marepus, aroM, O3JIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIUJ, H30TOIIbI,
PaaNOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUYECKUM 3apsl, MPOBOJHUKH, MOJYNPOBOAHUKH,
TUDIIEKTPUKHU, (POTOITEMEHT, BEIIEeCTBO, TellO, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, ras,
pacTBOp, pacTBOPUMOCTh, KPUCTAUIMYECKAss pEIETKA, CIUIaBbl, (U3UYECKHE BEITUUHHBI,
€AMHUIBI U3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COMHIIE.

buonorus: ¢orocunres, npixanuwe, Ouocdepa, dKocUCTEMa, MUHEpAJIbHbIE YIOOpEHMS,
MHUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIbHBIE BEIIECTRA.

l'eorpadusa: armocdepa, ruapocdepa, MuHEpalbl, TOPHBIE TOPOIBI, TOJE3HBIC
HCKOIIaeMbl€e, TOTIUBO, BOJHBIE PECYPCHI.

IlepBOoHOYA/IbHBIE NIPEICTABJIEHNSI 00 OPraHNYEeCKUX BelecTBaXx.

[Ipeagmer opranmyeckoi xuMuu. HeopraHmueckrne U OpTraHUYECKHUE COEIUHEHMU.
Yriepon — ocHoBa Ku3HU Ha 3emuie. OCOOEHHOCTH CTPOEHHs aToMa YIJIEpojia B
OpPTaHUYECKUX COCIVHEHUAX.

Yrnesopopoasl. IlpenenbHble yriieBoAopoibl. MeraH, 3TaH, npomnaH. CTpyKTypHbIE
dopmysibl  yryIeBOOPOOB. 'OMOJIOTMUECKMU Psi/i TPEAETIbHBIX YIJIEBOJOPOAOB.
Fomosiorn. ®usnyeckre ¥W XUMHYECKHE CBOWCTBA IIPENETbHBIX YTJIEBOAOPO/IOB.
Peaknuu ropenue u 3amenenusa. Haxoxzaenue B npupoze. Ilpumenenue.
HenpenienbHble yTriieBOAOPOABbI. OTWUJIEHOBBIM PpsJi HeNpeAesbHbIX YTIJIEBOJOPOJIOB.
AtuneH. Pusmyeckre W XUMUUYECKHE CBOMCTBA STHJIEHA. Peakiusa MpucoequHEHUs.
KauectBenHble peakiuu. Peaknua nonumepusanuu. Ilonmustunen. Ilpumenenue
STUJIEHA.
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AneTryIeHOBBIN s/l HellpeZleJIbHBIX yTJIeBO0OpoAoB. AnleTusieH. CBOMCTBA aleTUIeHa.
[Ipumenenue.

[IpousBoaHble yriieBo/IOpoAOB. KpaTtkuii 0030p OpraHUYECKUX COEIMHEHUM:
OJIHOATOMHBIE CHUPTHI, MHOTrOaTOMHBIE CIHUPTHI, KapOOHOBBIE KHUCIOTHI, CIIOKHBIE
3(UpBbL, :KUPBHI, YIJIEBOAbI, AMUHOKHUCJIOTHI, Oesiku. PoJib 6eJIKOB B OpraHusMe.

IlonAaTHEe O BBICOKOMOJIEKYJIAPHBIX BelecTBax. CTpyKTypa IIOJIUMEPOB: MOHOMED,
IIOJIUMEp,  CTPYKTypHOe  3BeHO, CreleHb  InoauMepuszauuu.  [losumstues,
MIOJIUIIPOTIIJIEH, TOJTUBUHUIXJIOPU,.

IINTAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA INPOI'PAMMBLI 110 XMMHHU HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pE3yNIbTaThl OCBOCHHS IPOrPAaMMbl OCHOBHOTO 00IIero o0pa3oBaHUs
JOCTUT'aOTCA B XO1€ O6y‘-IeHI/I$I XUMHUHU B CIUHCTBEC y‘-Ie6HOI>i U BOCIIUTATEIbHOU JCATCIIBHOCTU B
COOTBETCTBUHN C TPpaaAUIIUOHHBIMHA pOCCI/H\/JICKI/IMI/I COLMOKYJIbTYPHBIMU n AYXOBHO-
HPaBCTBCHHBIMU LCHHOCTSAMM, IIPHUHATBIMHU B O6IlIeCTBe IpaBujiaMM WU HOpMaMHM MOBCACHUA U
CIIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHMS, CAMOPA3BUTHSI U COLIMAIN3AIIMN 00Y4aIOIINXCS.

JIMYHOCTHBIE PE3YNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAKOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMOW TIO3WTUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PaCIIMPEHHUE OINbITa NEATEIbHOCTH Ha e
OCHOBE, B TOM YHCJIC B YaCTH:

1) maTpPMOTHYECKOr0 BOCHHUTAHWUS. [CHHOCTHOIO OTHOUICHHS K OTCYSCTBEHHOMY
KyJIbTYPHOMY, HCTOPHMYECKOMY U Hay4dHOMY HAacleAHi0, MOHMUMAaHMs 3HAYEHHUs] XMUMHUYECKOM
HayK{ B )KM3HU COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BIAJETh JOCTOBEPHOM HMH(pOpPMAIIHEH O
MEpPEeIOBbIX  JIOCTWKEHUSX U OTKPBITUAX  MHPOBOM M OTEUECTBEHHOW  XHMHUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE MUpPA U OOIIECTBA; 2) TPAKIAHCKOTO
BOCIIUTAHUSA:

IIPECTABICHUS] O COLMAJIbHBIX HOpPMax M NPAaBWIAX MEKIMYHOCTHBIX OTHOILICHWM B
KOJUIEKTHBE, KOMMYHHUKaTHUBHON KOMIIETEHTHOCTH B OOILIECTBEHHO IOJIE3HOM,
y4eOHO-UCCIIEI0BATENIbCKOM, TBOPUECKOW M JAPYrMX BHMJAX JAEATEIbHOCTH, TOTOBHOCTH K
pa3Ho0Opa3HOi COBMECTHOM JEATENbHOCTH MPU BHITIOJTHEHUH YUeOHBIX, T0O3HABATEIbHBIX 3a/1a4,
BBIMOJIHEHUN XHUMHYECKHX OSKCIIEPHUMEHTOB, CO3JaHMM Y4YeOHBIX IPOEKTOB, CTPEMIIEHUS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B MpoIlecce 3TOM y4eOHOHM JAeATeNbHOCTH, TOTOBHOCTU
OLICHMBAaTh CBOE IOBEIEHHWE U TIOCTYNKH CBOMX TOBApUIIEH C TMO3ULIKUKM HPABCTBEHHBIX H
MPaBOBBIX HOPM C YYETOM OCO3HAHHS IMOCIEJCTBUI IMOCTYNKOB, 3) HEHHOCTH HAYYHOIO
NMO3HAHMS. MHPOBO33PEHUYECKHE TMPEJCTABICHUS O BEIIECTBE M XHMHYECKOM peakuuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAyKH W COCTaBIIAIOLIME OCHOBY JUIS
MOHUMAaHMUS  CYIIHOCTH HAyYHOM  KAapTUHBI MHUpA, TNpPEACTaBI€HHS 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS IPHUPOABI, B3AMMOCBI3X YEJIOBEKA ¢ NPUPOAHOU CPENo, O POIU
XUMHUHM B IO3HAHUM 3TUX 3aKOHOMEPHOCTEW; II03HABATEJIbHbIE MOTHUBBI, HAIPaBICHHBIE Ha
MOJTyYeHHE HOBBIX 3HAHUH 110 XUMHH, HEOOXOAUMBIE /IJIs1 00bACHEHHS HA0II0JaeMbIX IIPOIIECCOB
U SBICHHH, MO3HABaTEIbHOM, MH(POPMALMOHHOM M YHTATENLCKOM KYyIbTYpHl, B TOM YHCIE
HaBBIKOB CaMOCTOSITENIbHOW pabOThl ¢ y4eOHBIMM TEKCTaMM, CIPABOYHOM JHTEpaTypoid,
JTOCTYITHBIMU TEXHUYECKUMHU CPEACTBaMU MH(POPMALIMOHHBIX TEXHOJIOTHI; HHTEpPEC K O0YUECHUIO
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U TIO3HAHMIO, JII0003HATENBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K CaMOOOPa30BaHUIO, TPOSKTHOM
U HCCIEOBATENbCKON JIEATENIbHOCTH, K OCO3HAaHHOMY BBIOOpY HAmpaBICHHOCTH W YPOBHS
oOyueHus B JallbHEHIIIEM;

4) ¢popMupoBaHHS KYJIbTYPHI 310POBbSI: OCO3HAHKME IEHHOCTH JKU3HH, OTBETCTBEHHOI'O
OTHOIICHHUS K CBOEMY 3I0pPOBbIO, YCTAaHOBKM Ha 370pPOBBIH 00pa3 JKHU3HH, OCO3HAHHE
MOCIEACTBUM M HENpUATHE BPEAHBIX MPHUBBIYEK (YHOTPEOIEHUSI alIKoroisi, HApKOTHKOB,
KypeHHus), HEOOXOIMMOCTH COONIOJCHUS TPaBWJI OE30IAaCHOCTH TMPH OOpalleHHH C
XMMHUYECKMMH BEIIECTBAMH B OBITY U PEATbHON KH3HH; 5) TPYAOBOr0 BOCIMTAHUS: UHTEPEC K
MPAKTUYECKOMY H3y4eHUIO0 Mpodeccuil W Tpylda pa3iIuyHOrO poJia, YBaAKEHUE K TPYyAy H
pe3ysibTaTaM TPYIOBOW JAEATEIBHOCTH, B TOM 4YHCIE Ha OCHOBE INPUMEHEHMS IPEIMETHBIX
3HaHUH 10 XWUMHUH, OCO3HAHHBIA BBHIOOP WHIMBUAYAJIBHOW TPACKTOPUU TPOJOIDKEHUS
o0pa3oBaHMsl C y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX
MHTEPECOB W TOTPEOHOCTEH, YCIENIHON NPO(PECCHOHANBHON MAEATENbHOCTH W Pa3BUTHUSA
HEOOXOJUMBIX yMEHHUH, TOTOBHOCTh aJalNTHPOBaThCs B MpodeccHoHalbHOUW cpene; 6)
IKO0JIOTHYECKOT0 BOCIHUTAHHUSA: SKOJIOTMYECKH LEIecO00pa3HOe OTHOIIEHHE K IMPHPOJIE Kak
HMCTOYHHUKY JKU3HU Ha 3eMJjie, OCHOBE €€ CYIECTBOBAHMS, MOHUMAHHUE LIEHHOCTU 30POBOI0 U
Oe3omacHOro oOpasa KHM3HH, OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (PH3UYECKOMY U
MICUXHYECKOMY 3/I0POBbIO, OCO3HAHUE IIEHHOCTH COOJIIO/ICHUS MpaBuil 0€30MacHOTO MOBEICHUS
mpu paboTe ¢ BEIIeCTBAMH, a TaKXKE B CUTYAIUSAX, YTPOKAIOIMIMX 30POBBIO M KH3HU JIOJECH;
CIIOCOOHOCTH TMPUMEHSTH 3HAHMS, MOJNydaeMble MPH W3YYCHUHM XHMHH, AJIS PEUIeHHs 3a/aad,
CBA3AHHBIX C OKpYXarolled NPUPOJHOM CpPEAOW, Il MOBBIIICHUS YPOBHS 3KOJIOTMYECKOMN
KYJIBTYpbl, OCO3HaHMSI IN100AJIBHOIO XapaKkTepa 3KOJOIMUYECKUX MPoOJeM M MyTel X pelieHus
MOCPEACTBOM METOJ/IOB XMMHH, 3KOJOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBATHCS UM B
IT03HABATEJIbHOW, KOMMYHHUKAaTUBHON M COLMAJIBHON IIPAKTUKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe MmeranpenMETHBIX pPE3yJAbTaTOB BBIACNIAIOT 3HAUMMbIE s (OPMHUPOBAHUSA
MHUPOBO33pEHUs OOLIeHAY4YHbIE TOHATHS (3aKOH, TEOpHsl, MPUHIIMI, THIOTe3a, (akT, cUCTEMA,
MIPOLIECC, IKCIEPUMEHT U JPYroe.), KOTOPbIE MCIOIb3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4€OHBIX
IpeIMeTax U MO3BOJSIOT HA OCHOBE 3HAHUUN U3 3TUX NMPEAMETOB (POPMHUPOBATH MPECTABICHUE O
LIEJIOCTHOM Hay4HOM KapTHHE MHUpA, U YHHUBEpCaJbHbIE ydeOHbIe AEUCTBUS (IIO3HABATENbHBIEC,
KOMMYHHUKATHBHBIE, PEryJsTUBHBIE), KOTOpble 00ecneunBaloT (HOPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENTbHOMY IIJIAHUPOBAHUIO U OCYILECTBICHUIO YU€OHOH €A TeIbHOCTH.

Ilo3naBaTenbHBIC  yHHBepcajbHble y4deOHble jgeiictBusi  basoBble

JIOTHYECKHUe NeHCTBHA:

YMEHHSI HCIOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS] IPU OCBOEHUM 3HAHMM:
pacKkpblBaTh CMBICT XUMHYECKHX TOHATUN (BBLAENATH MX XapaKTepHble IPHU3HAKH,
YCTaHABIIMBATh B3aUMOCBSI3b C JAPYTUMHU MOHSATHSIMH), UCIOJIb30BATh MOHATHS AJs1 00BSACHEHUS
OTIENbHBIX (DAKTOB W SBJIEHMH, BbIOMpATh OCHOBAHHMS U KpPUTEPUU NS KiacCUPHUKAIUU
XUMHUYECKHUX BEIIECTB M XUMHUECKHUX PEaKlUi, YCTaHABIUBATh MPUUMHHO-CIIEJICTBEHHBIE CBSI3U
MeX1y 00BEKTaMU U3Y4YEeHHsI, CTPOUTD JIOTUYECKHE PACCyKIEHUS (MHIYKTUBHBIE, 1eYKTUBHBIE,
[0 AHAJIOTHMM), JEeNIaTh BBIBOABI U 3AKIIOYEHHS; YMEHHME NPUMEHSATh B IPOLIECCe MO3HAHUS
NoHATUA  (MpeAMETHbIE U METalpeIMETHbIE), CHMBOJMYECKHE (3HAKOBBIE) MOJEIH,
UCTOJb3yeMble B XUMHH, IPEoOpa3oBBIBATh IIUPOKO MPUMEHSIEMbIE B XHUMHUH MOJCIbHBIC
MPEJCTAaBICHUS — XMMUYECKUN 3HAK (CUMBOJ JJIEMEHTA), XUMHUecKass (GopMyna U ypaBHEHHE
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XUMHAYECKOM pEaKUMHd — MpPU pPEUIeHUH Yy4eOHO-TIO3HABATEIbHBIX 3a4ad, C Y4ETOM ITHX
MOJEJIBHBIX IIPEICTABICHUN BBIABIIATL U XapaKTEpU30BaTh CYLIECTBEHHbIC IIPU3HAKU U3Y4aeMbIX
00BEKTOB — XUMHUECKUX BEIIECTB U XUMHUECKUX PEAKLUH, BBISIBIATH OOIIMEe 3aKOHOMEPHOCTH,
IIPUYMHHO-CIIEACTBEHHBIE CBSA3U U IPOTUBOPEUNS B U3y4aEeMbIX IIPOLECCAX U SIBICHUSAX.

Ba3oBble uccienoBarejabcKue ecTBUA .

YMEHHE HCIOJIb30BaTh IOCTABJICHHBIE BOIPOCHI B KAayeCTBE MHCTPYMEHTA I103HAHUS, a
TaK)Ke€ B KadecTBE OCHOBBI sl (OPMHUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABHIBHOCTU
BBICKa3bIBAEMBIX CYXKJEHUH; NpPUOOpETEHHE OmbITa MO IUJIAHWPOBAHHIO, OpraHU3allMd U
MIPOBE/ICHUIO YYEHHUYECKUMX OSKCIIEPUMEHTOB, yMEHHEe HaOmonaTh 3a XOJOM Ipolecca,
CaMOCTOSITENILHO MPOTHO3UPOBATh €r0 Pe3yibTaT, (POPMYIUPOBAaTH O0OOIIEHHUS M BBIBOJBI IO
pe3ylbTaTtaM MPOBEAEHHOTO OIbITa, UCCIEA0BAaHUs, COCTABIATh OTUYET O MPOJEIaHHON padoTe.
PabGora ¢ undgopmanmeii:

yMEHHE BHIOMpATh, AHATTU3UPOBATh U UHTEPIIPETUPOBATHh UH(DOPMALIHIO
pa3IMYHBIX BUIOB M (QOpPM MpEACTaBICHUS, MOTYy4aeMyl0 M3 Pa3HbIX HCTOUYHUKOB (HAY4YHO-
MOMYJsIpHAsl  JIMTEparypa XUMHYECKOrO COJEp)KaHUs, CIPaBOYHBIE MOCOOMS, pPeCypChl
NuTepHera), KpUTUYECKHU OLIEHUBATH IPOTUBOPEUHBYIO U HEAOCTOBEPHYIO HHPOPMAITHUIO;

YMEHHE MPUMEHSATh Pa3TUYHbIE METO/IbI U 3aMPOCHI MPU MOUCKE U 0TOOpEe MH(MOPMALIUU U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOIMUMBIX JIJIsl BBIMOTHEHUS YI€OHBIX U MMO3HABATENBHBIX 3a/1a4
ONpeAeNIEHHOr0 THIA, MPUOOPETEHHWE ONbITa B OO0JACTH HCIIONB30BaHUS WH(POPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIa/IEHUE KYJIbTYpOil aKTUBHOTO MCIOJIb30BAHUS PA3IUYHBIX
IIOMCKOBBIX CHUCTEM, CaMOCTOSITEJIbHO BbIOMpaTh ONTUMAJIbHYIO (HOpPMY IpENCTaBICHUS
nH(pOpMallMM ¥ WJUTIOCTPUPOBATh pELIaeMble 3a7aud HECIOKHBIMH CXeMaMH, Juarpammami,
OpyrumMu Gopmamu rpaduku U UX KOMOMHALMSAMU; YMEHHUE HCIOJb30BaTh U aHAIU3UPOBATh B
mpouecce y4yeOHOM M MCCIENOBAaTENIbCKOW  JIEATENbHOCTH HWHGOPMAIMI0 O  BIUSHUHU
IIPOMBIIIJIEHHOCTH, CEIILCKOTO X035CTBA U TPAHCIIOPTa Ha COCTOSIHUE OKPY>KAIOIIEH TPUPOIHON
CpEIBl.

KoMmyHukaTnBHbBIEe yHHBepcaibHble yueOHbIe 1elCTBUSA:

YMEHHUS 3aJaBaTh BOINpPOCHl (B XoJe Auaigora M (MJIM) JIUCKYCCHH) IO CYLIECTBY
oOcyxnaemMoil TeMmbl, (OpMyTUpOBaTb CBOM MPEIJIOKEHHUS OTHOCHTEIBHO BBIMOJIHEHUS
MIPEIOKEHHON 3a/layd; YMEHHUS NPEICTaBISATh IOJIYYEHHbIE pE3YyJbTaTbl IO3HABATEIBHON
JEATEIBHOCTH B YCTHBIX M IHCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALMIO pe3yJbTaToOB
BBITOJIHEHUS] XUMHUYECKOI0 HKCIEpUMEHTa (J1abOpaTOPHOIo OIbITa, JabopaTOpHO paboTHI 1O
WCCTIEIOBAHUIO CBOMCTB BEIIECTB, YUYCOHOTO MPOEKTA); YMEHHS y4eOHOTO COTPYIHHYECTBA CO
CBEPCTHHKAMM B COBMECTHOM IO3HABaTEIbHOM M MCCIEIOBATEIbCKON AEATEIbHOCTH IpH
pelIeHNH BO3HUKAIOIIUX MPoOieM Ha OCHOBE Y4€Ta 0OIIMX HHTEPECOB U COTIACOBAaHUS MO3ULIUI
(obcyxaeHusi, 0OMEH MHEHHUSIMH, «MO3TOBbIE IITYPMbI», KOOPJIUHAIINS COBMECTHBIX JIEHCTBUMH,
ompe/ielieHue KPUTEPHUEB IO OIEHKE KaYeCTBA BBITIOJIHEHHON PabOThI U IpyTHe).

PeryasiTuBHble yHUBEpPCAJIbHbIC YUeOHbIE 1eHiCTBUSA:

YMEHHE CaMOCTOSTEIbHO ONPEAEIATH 1IeJIN AeSITEIbHOCTH, TUIaHUPOBATh,
OCYILIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO JIEATEIBHOCTD,
BbIOMpaTh HambOosee >PQPeKTUBHbIE CHOCOObI pelIeHUs y4eOHBIX U IMO3HABaTEJIbHBIX 3ajad,
CaMOCTOSITENIFHO COCTABJIATh WM KOPPEKTHPOBATh MPEAJIOKEHHBIM aaroputM AEMCTBUHA MpH
BBITIOJTHEHUM 3aJlaHuil ¢ Y4ETOM TOJy4YeHHUS HOBBIX 3HAHUNH 00 H3y4aeMbIX OOBEKTax —
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BCIICCTBAX U PCAKNUAX, ONCHUBATHL COOTBCTCTBUC IMOJTYYCHHOI'O pC3yJibTaTa 3asiBJICHHOI neiu,

YMEHHE UCIO0JIb30BATh U AHAJIM3UPOBATh KOHTEKCTHI, IIPEAIAracMbl€ B YCIIOBUU 3aJaHUM.
INPEAMETHBIE PE3YJIBTATbBI
B coctaBe mnpeaMETHBIX pE3yIbTaTOB IO OCBOCHUIO OOS3aTENBHOIO COICPIKAHMS,

YCTaHOBJICHHOTO JAaHHOW QenepalibHON pabodeil mporpaMMol, BBIJCISIOT: OCBOCHHBIE

0o0yJaroIMMHUCS HAy4YHBIC 3HAHUS, YMEHUS M CHOCOOBI JEHCTBHI, crenupuyeckue s
IpeaIMETHOM o0nacT «XHUMUS», BHUJIBl JEATEIBHOCTU I10 IMOJYYEHHIO HOBOTO 3HAHUA, €ro
MHTEpIpeTaluy, IPpeoOdpa3oBaHHUIO U IPUMEHEHUIO B PA3JIMUHBIX YY€OHBIX U HOBBIX CUTYaLlUsX.

K konmy obyuenust B 8 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM ypPOBHE JOJDKHBI

OTpaXkaTb C(HOPMUPOBAHHOCTD y O0YUAIOIIUXCSI YMEHUI:
* pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHX IOHSATHH: aTOM, MOJIEKYJa, XUMHYCCKHHA

AJIEMEHT, TMPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO, CMech (OIHOpOJIHAS |
HEOJIHOPOJHAsI), BAJICHTHOCTb, OTHOCUTEJIbHAas aTOMHas M MOJEKyJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas JOJS XHUMHYECKOTO
JJIEMEHTa B COCIMHCHHHM, MOJIAPHBIH OO0BEM, OKCHI, KHCJIOTa, OCHOBaHHUE, COJIb,
ANEKTPOOTPHUIATEILHOCTD, CTCTICHh OKUCIICHHS, XUMUYECKasi peaKInsl, KIaCCH(PUKAIIUS
peaKkiuii: peakiy COSAMHEHUS, PEaKIIMK PA3JI0KEHHUS, PEaKIIUU 3aMEIICHUs, PEaKIIHI
oOMeHa, 3K30- U IHAOTEPMHUYECKUE PEAKIIUH, TETUIOBON d3PPEKT peakinu, apo aToMa,
AJICKTPOHHBIA CJIOM aTroMa, aTOMHas OpOuTalb, paguyC aroMa, XUMHUYECKas CBS3b,
MOJISIpPHAsl M HETOJISIpHAsi KOBAJIGHTHAs CBs3b, MOHHAsA CBS3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBast 10151 BeulecTBa (IIPOLIEHTHASI KOHIIEHTPAIIHs) B PaCTBOPE;

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATUN H MNPUMCHSATH 3TH

MOHATHA ITPU OIIMCAHUH BCHICCTB U UX npeBpameHI/nTI;

HCIIOJIB30BATh XHUMHYECKYIO CHUMBOJIMKY JId COCTaBJICHUSA (1)0pMyJ1 BCIICCTB H

YPaBHEHUN XUMUYECKUX PEAKIINN;

ONpeaAcCIATb BAJCHTHOCTH AaTOMOB DJJICMCHTOB B 6I/IHapHI)IX COCINMHCHUAX, CTCIICHDb

OKHCJICHHA JJICMCHTOB B 6I/IHapHI>IX COCIMHCHUAX, MNPUHAIC)KHOCTh BCHICCTB K
OHpe,[[eHéHHOMy KJIacCcy CO@,I[PIHGHPII’I Io (bopMynaM, BUJ XUMHYECKOH CBS3HU
(KOBaJ'IeHTHaSI n I/IOHHSJI) B HCOPIraHUYCCKUX COCANHCHUSAX

PaCKpbIBATb CMBICII Hepnonnqecxoro 3aKOHa I[ . Menneneena: ACMOHCTPUPOBATH

ITIOHUMAHHC nepnonnqecxoﬁ 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HX
IIOJIOXKCHHUA B Hepnogmqecxoﬁ CUCTEMEC, 3aKOHOB COXpaHCHHA MAaCChl BECIICCTB,
IMOCTOAHCTBA COCTaBa, aTOMHO-MOJICKYJIAPHOTO YYCHUA, 3aKOHA ABoranpo;

ONMHCHIBATH U XapakTepu3oBaTb TabmuuHylo ¢opmy Ileproguueckoil cucTeMbl

XUMHYECKHX DJIEMEHTOB: pPa3linyaTh IMOHATHUS «IJIaBHAs moarpymnmna (A-Tpymma)» u
«mmobounass moarpymnma (b-rpymma)», Mameie W OOdbINHE TEPHOMBI, COOTHOCHUTH
0003HaYeHHsI, KOTOpbIe UMeroTcs B Tabnuie «llepuogndeckas cucteMa XUMHUYECKUX
anemeHToB J[. M. MenneneeBay ¢ YUCIOBBIMH XapaKTEPUCTHUKAMU CTPOCHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsal sApa, o0Illee YHUCIO DIIEKTPOHOB U
pacmpesenieHre UX Mo dJIEKTPOHHBIM CIIOSIM);

® KJ'IaCCI/I(l)I/IHI/IpOBaTB XUMHYCCKUEC DJJICMCHTBI, HCOPraHUYCCKHUE BCHICCTBA, XUMHUYCCKUC

peakuuu (110 YUCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, IO TEIUIOBOMY

sddekry);
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XapakTepu3oBaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB pPa3IMYHBIX

KJIACCOB,  IIOATBEP)KJIas  ONHUCAHME IPUMEpaMU  MOJEKYJSIPHBIX  YPaBHEHMM
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUM;

IIPpOrHO3UPOBATh CBOMCTBaA B€IICCTB B 3aBUCHMMOCTH OT HX Ka4YC€CTBCHHOI'O COCTaBa,

BO3MOXXHOCTH IIPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ B Pa3JIMYHBIX YCIIOBHUAX,

BBIYUCIIATE OTHOCHUTCIBHYIO MOJICKYIAPHYIO U MOJIIPHYIO MAacCChl BCIIECTB, MAaCCOBYIO

JIOJII0 XUMUYECKOTO 3JIeMeHTa Mo (hopMyIie COeUHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUETHI 0 YPABHEHUIO XUMHUECKOHN peakinu;

MNPUMCHATH OCHOBHBIC OIICpaluu MBICIUTEIbHOMN JACATCIIBHOCTH — aHaJIu3 U CHHTC3,

CpaBHEHHE, 0000IIECHNE, CUCTEMATH3AIUIO, KIACCH(DUKAINIO, BBISIBJICHUE MPUYUHHO-
-CJICICTBEHHBIX CBSI3€H — I M3Y4YEHUs CBOMCTB BEIIECTB U XMMUYECKUX PEAKIIUH,
€CTECTBEHHO-HAyUHbIE METOJIBI TMO3HAHMS —  HaOmrodeHHe, U3MepeHue,
MOJICIIMPOBAHUE, IKCIIEPUMEHT (PeaJIbHBI U MBICIICHHBIN );

CJICaoBaTb  IIpaBHJIaM  I1OJIb3OBAHUA XUMHYECKOM HOCYHOﬁ nu Ha60paTOprIM

o0Opy/noBaHUEM, a TaKKe MpaBHJIaM OOpaleHHUs C BEIIECTBAMU B COOTBETCTBHH C
HHCTPYKIUAMHU IO BBIITOJHCHHUIO J'Ia60paTOpHI>IX XUMHYCCKUX OIIBITOB IO ITOJIYYCHHUIO
U coOupaHui0 Tra3000pa3HBIX BEHIECTB (BOAOpPOAA M KHCIOPOJA), MPUTOTOBICHUIO
pacTBOpPOB € ONPEAECIEHHON MacCOBOM JT0JIEN paCTBOPEHHOIO BEIIECTBA, IJIAHUPOBATH
Y TIPOBOJMTH XUMUYCCKUE IKCIICPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IICIOUCH U
KHCIIOT C IOMOIIbIO HHIUKATOPOB (JIakMyC, (peHoIdTalenH, METUIIOPAHK U APyrue).

K koHuy oOydeHus B 9 kJjacce mpeaMeTHbIE pe3ysibTaTbl Ha 0a30BOM YpPOBHE JOJIKHBI
OTpaXkaTb C()OPMUPOBAHHOCTDH y O0YUAIOIIUXCSI YMEHUI:
* PacCKpbIBaTh CMBICI OCHOBHBIX XMUMHMYECKHX IOHATHHA: XHMHYECKUH 3JEMEHT, aToM,

MOJIEKYJIa, HOH, KATUOH, aHHOH, IIPOCTOE BEIIECTBO, CII0KHOE BELECTBO, BAICHTHOCTb,
ANEKTPOOTPHULATEILHOCTh, CTENEHb OKUCIICHUS, XUMHUYECKas pPEaKIus, XUMHUYecKas
CBSI3b, TEIUIOBOM 3P EKT peakluu, MOJIb, MOJSPHBII 00BEM, PacTBOp, AJIEKTPOJIUTHL,
HEAJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAsT JUCCOLMAIMS, pEeaKkUUd HOHHOro OOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE PpEaKIIMH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKUUH,  OKUCINUTENb,  BOCCTAHOBUTEIb,
OKHCJICHME M BOCCTaHOBJIEHUE, aAJUIOTPONHs, aM()OTEepHOCTb, XHMHYECKas CBS3b
(KoBaJIeHTHAsi, WOHHAs, METAJUIMYecKas), KpUCTAJUIMYecKas pemeérka, Koppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOW pe€akUuu, MPEeAeIbHO J0IyCcTUMAas
koHueHTpauus [1/IK BemecTsa;

* WIKIOCTPHUPOBATH B3aUMOCBA3bL OCHOBHBIX XHUMHNYCCKUX MOHATUN H MNPUMCHSATH 3TH

MTOHSATHUS ITPU ONKMCAHUY BEIIECTB U UX NPEBPALCHUN;

* UCIIOJIB30BATh XHMMHUUYCCKYIO CHMBOJIUKY [JIsI COCTAaBJICHHA CbOpMy.TI BCIIECCTB H

YPaBHEHNN XUMHUYECKHUX PEAKIINN;

* OIMPEACIIATh BAJICHTHOCTD U CTCIICHb OKUCIICHUA XUMHUYCCKUX JJICMCHTOB B COCIUHCHUAX

pa3IMYHOrO  COCTaBa, MPUHAJICKHOCTh BELIECTB K ONPEAEIIEHHOMY  KIIACCy
CoeUHEHN 1o QopmynaMm, BHUI XHUMHUYECKON CBs3M (KOBaJleHTHas, WOHHAsi,
METaJUIMYecKasi) B HEOPraHMYECKUX COCIMHEHMSX, 3apsij HOHA MO0 XUMHYECKOH
dbopMyIie, XxapakTep Cpelbl B BOJHBIX PACTBOpPAX HEOPTaHWYECKUX COCTUHEHUH, TUII
KPUCTAJUIMYECKON pEeMETKH KOHKPETHOTO BEIIECTBA;
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packpbiBaTh cMbIca [lepuoaudeckoro 3akona J[. 1. MenneneeBa u J€EMOHCTPUPOBATH €r0
MOHMMAaHME: OMHUCHIBATh M XapaKTepu3oBaTh Tabmuunyio ¢opmy Ilepuoanueckoit
CUCTEMbl XMMMUYECKHUX 3JIEMEHTOB: pa3jiuyarh IOHATUS «IJIaBHas mnoarpymmna (A-
rpynmna)» u «mnobouynas mnoxarpymmna (b-rpynma)», manbie W OonblIMe MEPHOBI,
COOTHOCUTH O00O3HAu€HMsI, KOTOpbIE MMEIOTCI B HNEPUOAMYECKOH Tabnmue, ¢
YHUCIOBBIMU XapaKTEPUCTHKAMH CTPOEHHSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsiz siipa, o0lee YNUCIIOo MIEKTPOHOB M PACHPEEICHUE UX 10 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OLIMEe 3aKOHOMEPHOCTH B M3MEHEHUM CBOWCTB JJIEMEHTOB M HX
COCIUHEHUI B IPEleNax MaJbIX IEPUOIOB U INIABHBIX MOATPYII C YYETOM CTPOCHHUS
UX aTOMOB;

KJaccu(UIUpPOBaTh XMMHUYECKHE SJIEMEHTHI, HEOPraHWYECKHUE BEIIEeCTBA, XMMHUYECKHE
peakuuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, IO TEIUIOBOMY
s eKTy, M0 H3MEHEHHUIO CTETICHEeH OKUCIICHHSI XUMUYECKUX 3JIEMEHTOB);

XapakTepu3oBaTh (ONMCHIBaTh) OOIME U CHEHU(PHUECKUE XMMHUYECKHE CBONCTBA
IIPOCTBIX U CJIOKHBIX BEIECTB, NOATBEPAKAAs ONIMCAHUE IPUMEPAMU MOJIEKYJISPHBIX U
VOHHBIX YPaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUM;

COCTaBJIATh YPAaBHEHUS DIIEKTPOJUTUYECKONW JUCCOLMALUU KUCIOT, IIEJI0YEH U COJel,
IIOJIHbIE U COKpPAILLEHHBIE YPABHEHUS PEAKIMI MOHHOrO OOMEHA, ypaBHEHUS PEaKLUid,
MOATBEPKJAIOIINX  CYIIECTBOBAHME TI'€HETUYECKOM CBA3M MEXAY BEIIECTBAMHU
Pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYHIHOCTh OKHCIHMTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIHUH TOCPEICTBOM
COCTaBJIEHUS 3JIEKTPOHHOT0 OajlaHCca ITHX PeaKLui;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX CTPOEHHS, BO3MOXKHOCTH
MPOTEKaHUs XMMUYECKUX MPEBPAIICHUI B pa3IMYHbIX YCIOBUSX;

BBIUUCIISATE OTHOCHUTEIIFHYIO MOJIEKYIISIPHYIO M MOJISIPHYIO MAacchl BEIIECTB, MAacCOBYIO
J0JII0 XUMHUYECKOTO 3JIeMEeHTa 1o (hopMyrie COeTUHEHNUS, MACCOBYIO JIOJIO BEIIECTBA B
pacTBope, MPOBOANUTH PACUETHI IO YPABHEHHIO XUMHUYECKON pEaKIny;

coOMoaTh TpaBWIIa  TOJB30BAaHUS  XMMHUYECKOH TOCYyIOW ¥ J1abopaToOpHBIM
o0OpyJ0BaHUEM, a Tak)Ke MpaBHUia OOpAIlEHUs C BEIIECTBAMH B COOTBETCTBUHU C
MHCTPYKIUSMU 1O BBITOJHEHUIO J1a00pAaTOPHBIX XUMHUYECKUX OMBITOB MO MOJIYYECHUIO
1 cOOMpaHMIO ra3000pa3HbIX BEHIECTB (aMMHUaKa M YIJIEKHCIIOro rasa);

MPOBOJIUTH PEAKIMM, MOATBEPKIAIONINE KadeCTBEHHBIH COCTaB PA3IMYHBIX BEIECTB:
pacrno3HaBaTh ONBITHBIM MYTEM XJIOpHIA-, OpoMHI-, HOAMI-, KapOoHatr-, Qocdar-,
CHJIMKAT-, Cyab(ar-, THIPOKCUA-UOHBI, KATHOHBI AMMOHHS W HWOHBI HM3yYEHHBIX
METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUIECKUX BEIIECTB;

NPUMEHSATh OCHOBHBIE ONEPAIUU MBICIUTEILHON NESITEIbHOCTH — AaHAJIN3 U CHHTE3,
CpaBHEHHE, O000O0IIEHNEe, CHUCTEMAaTHU3aIMI0, BBISIBJICHUE TMPUUYNHHO-CIICICTBEHHBIX
CBSI3€M — ISl M3Yy4YEHHS] CBOWCTB BEHIECTB M XMUMHUYECKHX pPEaKIHNi, €CTECTBEHHO-
Hay4YHbIE METOABl TO3HAHWS — HAONIOJCHHWE, W3MEpPEHUE, MOJICTUPOBAHHE,
AKCIIEPUMEHT (peabHbI U MBICIEHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE 8 KJIACC

KoaudecTBO 4acoB

Ne HaumenoBanue pa3aeios u DJIeKTpOHHbIe (LM (POBbIe)
n/n TeM IPOrpaMMbl Bceero KoHTpoamuse TipaxTaaeckue o0pa3oBaTe/bHbIC PecypChl
padoThI padoTshI
Pasnean 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
XuMus — BaxkHas 00JacTh
11 €CTECTBO3HAHHUS " Bu6mmorexa [IOK
' NPAKTUYECKOH  JeATeILHOCTH > 0 2 https://m.edsoo.ru/7f41837c
YeJioBeKa
BemntecTBa 1 xummdeckue bu6nunorexa LIOK
12 peakuu 15 1 0 https://m.edsoo.ru/7f41837c
Hroro o pazneny 20
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
Bo3nyx. Kucnopon. Ilonsitue bubmuoreka [IOK
2.1 00 oxcuaax 6 0 0 https://m.edsoo.ru/7f41837c
Bonopoa.llonsitue o kucnorax bubmuoreka [IOK
2.2 U COJIAX 8 0 1 https://m.edsoo.ru/7f41837c
Bona. PactBopsr. [lonsitue 06 bubmuoreka [IOK
2.3 OCHOBaHUAX 5 1 1 https://m.edsoo.ru/7f41837c
OcHOBHBIE KJIaCChI bubnuotexa [JOK
2.4 HEOPraHWYECKUX COCIUHEHUN 11 1 1 https://m.edso0.ru/7f41837c
Hroro 1o pasneny 30
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https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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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
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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

Pa3nen 3. [lepunoanueckuii 3axkon u [lepuogudeckas cucrema xumudeckux 31eMeHToB /. U. MenaeneeBa. CTpoeHue aToMoB.

Xumunueckas cBsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE pPe€aknuu

[Tepuoauueckuit 3aKOH u
[Teproaudeckas crcreMa Bub6suoreka [IOK
31 XuUMHYECKUX daeMentos J[. H. ! 0 0 https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XumMuyeckas CBA3b.
bubmuoreka [{OK
3.2 OxpcrmTensHo 8 1 0 https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIILHBIC peaKHI/II/I
1 0 bu6nmorexa LIOK
Wroro no pasneny 15 https://m.edsoo.ru/7f41837c
bubnunoreka LIOK
Peseparoe Bpems 3 0 0 https://m.eds00.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME 68 4 5
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KVIACC

Kosau4yecTBo yacoB DJIeKTPOHHbBIE
Non/ HaumeHoBaHHe pa31e/ioB H TeM (undpposrie)
¢ m NporpamMMbl Beero Koutpoabubie | IlpakTuyeckue odpasoBaTe/IbHBIE
padoThI padoTsbI pecypcesl
Pa3znea 1. BemecTBO M XUMHYeCKHEe peaKun
[ToBTOpEeHUe U yriay6ieHue 3HaHUH OCHOBHBIX Bu6moteka [JOK
11 paszuenoB Kypca 8 kiacca 3 0 0 https://m.edsoo.ru/7f41a636
Kiaccupukanuss XMMHUYIECKUX peaKIIHid bubmmoreka [JOK
1.2 5 0 1 https://m.edso0.ru/7f41a636
XHMMHMYECKHUE PEAKIMU B BOJHBIX PACTBOPAX Bbu6moreka [JOK
1.3 8 1 1 https://m.edso0.ru/7f41a636
1 2
Hroro o pasneny 16
Pasznen 2. HemeTas1bl M HX cOeIMHEHHS
OO0mas XxapakTepuCTUKa XUMHUUECKUX bubmuoreka [IOK
2.1 aneMeHToB VIIA-rpymnmsl. ["anorenst 4 0 1 https://m.edso0.ru/7f41a636
OO0mas XapakTEepPUCTHKA XUMHUYECKHUX
29 snemenToB VIA-rpymmbl. Cepa. u €€ 6 0 0 bubmmorexa [IOK

coequHenus. Kucnopon.

https://m.edsoo.ru/7f41a636
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Oo6mas XapaKTepUCTHUKA  XUMHUYECKHUX

bub6nuoreka [IOK

23 aneMeHToB VA-Tpynnbl. A30T, hocdop u ux 7 .
COCTHHEHHS https://m.edso0.ru/7f41a636
OO0masi xapakTepUCTHKAa XHUMHYECKUX
2.4 snementoB |VA-rpymmel. Yriepon u 8 ]5;16H3/0Tef;a HOI§7f41 635
KPEMHUU U UX COCUHECHUS Ltps://m.eds00.ru a
Hroro no pazueny 25
Pa3nen 3. MeTauibl U UX COeIMHEHUS
. bubnuoreka [IOK
3.1 Obwue cBoiicTBa MeTaILIOB 4 https://m.edsoo.ru/7f41a636
. bubnuoreka [IOK
3.2 Baxueiiimme MeTanibl U UX COCTUHEHUS 16 hitps://m.eds00.ru/741a636
Hroro mo pazueny 20
Pa3nean 4.
41 [lepBoHayabHBIC MPEICTaBICHHS 00 3 bubmuoreka [{OK
' OpraHUYEeCKHUX BEIIECTBAX https://m.edsoo.ru/7f41a636
Hroro mo pazueny 8
bubnunorexa LIOK
Pesepsroe Bpems 3 https://m.edso00.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IIVTAHUPOBAHHUE 8 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
No I[aTa N3Yy4YCHUA Hn(l)pOBL]e
w/n Tema ypoxka Beero Koutpoabnbie | [IpakTHuecKHe oOpa3oBaTe/ibHbIE
padoThbI padoTbI pecypcebl
IJIaH daxr

[Ipeamer xumuu. Ponp xumuu B bubnunoreka LIOK

1 ’KM3HM 4esoBeKa. Tea u BeliecTna 1 0 0 04.09 https://m.edsoo.ru/ff0d210c
IlonsaTne o MeTomax 1mo3HaHUS B bu6nmorexa LIOK

2 XUMHUH 1 0 0 09.09 https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1
«ITpaBuna paboTs! B 1abopaTopuu 11.09 Bub6suoreka IIOK

3 H IPUEMBI 00pallleHNs C 1 0 1 https://m.edsoo.ru/ff0d23dc
1abopaTOpPHBIM 000PYIOBAHUEM
YucTele BemeCTBa U CMECH. bu6nmorexa LIOK

4 CrniocoObl1 pa3aeneHus cmecei 1 0 0 16.09 https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2 18.09

5 «Paznenenne cMmecell (Ha mpuMepe 1 0 1 BH@HOTeKa LHOK
OUHCTKH MOBAPEHHOM COMH)» https://m.edsoo.ru/ff0d28c8

but6mmorekxa [IOK
6 ATOMBI 1 MOJICKYJIBI 1 0 0 23,09 https://m.edsoo.ru/ff0d2a6c
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XUMHYSCKUE DJIEMEHTBI. 3HAKH

bubnunoreka LIOK

! (CMMBOJIBI) XUMHUYECKHX JIEMCHTOB 25.09 https://m.edsoo.ru/ff0d2be8
bub6nmoreka [IOK
8 IIpocTble 1 CIIOKHBIE BELIECTBA 30.09 https://m.edsoo.ru/ff0d2a6c
bubnmmoreka LIOK

9 ATOMHO-MOJIEKYJIAPHOE yueHHE 02.10 https://m.edso0.ru/ff0d2d50
3aKkoH MOCTOSIHCTBA cocraBa 07.10

10 BellecTB. XumHuueckas (Gopmya. bubnnoreka [JOK
BaneHTHOCT aTOMOB XHWMHYECKHX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OtHocuTeNbHAs aTOMHAs Macca. bubmuorexa [JOK

11 OTHOCHTENBHAS MOJIEKYIISIPHAS Macca 09.10 https://m.edsoo.ru/ff0d323c
MaccoBas 1019 XUMHYECKOTO bu6mmoreka [IOK

12 3JIEMEHTA B COEIUHEHUHU 14.10 https://m.edsoo.ru/ff0d350c
KommaectBo BemecTBa. Moub. 16.10 bubmuorexa [JOK

13 MousipHas macca https://m.edsoo.ru/ff0d5230
DOuU3nYeCKre U XUMUYECKUE SIBIICHUS. bubmuorexa [JOK

14 XuMHueckas peaxkius 21.10 https://m.edsoo.ru/ff0d37fa
[Ipu3Haku u yCcloBUS IPOTEKAHUSA bubnuoteka [JOK

15 XUMHUYECKUX PEAKIUN 2310 https://m.edsoo.ru/ff0d3al6
3aKOH COXPaHEHHS MacChl BEIIECTB. bubnuorexa [JOK

16 06.11

XUMUYECKHEe YpaBHEHUS

https://m.edsoo.ru/ff0d3b88
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BrrunciaeHus KOIu4ecTB a, MacChbl

17 BELIECTBA [10 YPABHEHUSAM XUMHUYECKUX bubaunorexa LIOK
peakimii 11.11 https://m.edso0.ru/ff0d5708
Knaccudukanuss XaMUYECKHX peakiiuii

18 (coenuHeHus, paszioxeHus, 13.11 bubmmoreka [IOK
3aMelLeHus, 0OMeHa) https://m.edsoo.ru/ff0d3f34
M. B. JIoMOHOCOB — Yy4YEHBI

19 sHuuKiIoneaucT. O000IeHEe | bubimoreka IIOK
CHCTeMaTH3alus 3HAHMI 18.11 https://m.edsoo.ru/ff0d40c4
Kontponbnas padota Nel o reme bubnuorexa [JOK

20 «BelllecTBa 1 XUMHYECKUE PEAKIIUNY 20.11 https://m.edsoo.ru/ff0d4290
Bo3nyx — cmecsk razos. Cocras bu6mmoreka [IOK

21 Bo3ayxa. Kucnopon. 25 11 https://m.edsoo.ru/ff0d448e
dusnvecKkue U XMMUYECKHE CBOMCTRA

22 KHCIopona  (PeaKIuH  OKHCICHHS, bubnmorexa LHOK
ropenne). [TonsTie 06 okcHaax 27.11 https://m.edsoo.ru/ff0d4614
CriocoOpl MostydeHus: KUCIopo/ia B

23 n1abopaTopuy U MPOMBIILIEHHOCTH. brbnmorexa LHOK
TIpHMeHeHH e KUCIOPOaa 02.12 https://m.edsoo.ru/ff0d497a
TennoBoit 3¢ ekt xumMuueckoit

Y peaKkIuu, IMOHATHE O 04.12 Bub6suorexa IIOK

TEPMOXMMHUYECKOM YPAaBHEHHH, 3K30- U
SHIOTEPMUYECKHUX PEAKIUAX

https://m.edsoo.ru/ff0d4790
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TorumBo (HedTh, Yroib M MeETaH).

bu6nmoreka [IOK

25 3arpsi3HeHue BO3/1yXa, CIIOCOOBI €ro
MIPEIOTBPALICHUS 09.12 https://m.edsoo.ru/ff0d4c4a
[TpakTuueckas padora Ne 3 mo Teme 11.12

26 «IToryyeHnue U coOMpaHKe KUCIOPO/A, But6mmoreka [IOK
W3YYeHHE Ero CBOHCTEY https://m.edsoo.ru/ff0d4ae2
Bonopoa — anemeHT u npocroe bubnmoreka [IOK

2T BeliecTBO. HaxoxkaeHnue B npupoie 16.12 https://m.edsoo.ru/ff0d4dd0
du3nuyeckue M XMUMHUYECKUE CBOMCTBA bubnuoreka [{OK

28 Bojiopoa. [Ipumenenue Bogopoaa 18.12 https://m.edsoo.ru/ff0d4dd0

bubnuoreka [{OK

29 | IlonsHe 0 KHCIOTAX H COMLAX 9312 https://m.eds00.ru/ff0d5002
Crioco0bl moTy4eHust BOAOPO/Ia B 25.12 bubmmoreka [JOK

30 nabopaTtopuu https://m.edsoo.ru/ffod4ddo
[IpakTuueckas padbora Ne 4 o Teme

31 «ITonmyueHue u cobupanue BOIOPOA, Bu6moreka [IOK
WM3YYeHHE €ro CBOHCTEY 08.01 https://m.edsoo.ru/ff0d4f42
MonspHsliii 00bEM ra3oB. 3aKoH bubmuorexa [IOK

32 ABoraznpo 13.01 https://m.edsoo.ru/ff0d542e
Boruncnenuss o0b€ma, KonuyecTBa

33 BEIIECTBA Ta3a IO €ro M3BECTHOMY BH6H_HOTeKa HOK
KOJIMYECTBY BELECTBA HIH 0ObEMY 15.01 https://m.edsoo.ru/ff0d55a0
Brruncnenus 006EMOB ra3oB 1Mo

34 YPAaBHEHHMIO PEAKIIMHM Ha OCHOBE 3aKOHA 20.01 bubmiorexa OK

00BEMHBIX OTHOILLIEHUN Ta30B

https://m.edsoo.ru/ff0d5708
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duznueckre 1 XUMUYECKHE CBOMCTBA

bubnunoreka LIOK

35 BO/IbI 22 01 https://m.edsoo.ru/ff0d587a
CocraB ocHoBaHui. [Tonsitue 00 bubnuorexa [{OK

36 | ymmmkaropax 2701 https://m.eds00.ru/ff0d59e2
Bona kak pactBoputens. HaceimmeHHbIe .

bubnuoreka IIOK

U HEHACBIICHHBIC PACTBOPHI. 29.01

37 P P https://m.edsoo.ru/ff0d5b40
MaccoBas 10J1 BEIIecTBa B pacTBOpE
[TpakTiueckast pabota Ne 5 o Teme

38 «[IpuroToBiieHHE PACTBOPOB C Bu6uorexa [IIOK
onpezenEHHON MacCOBOM HoIei 03.02 https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIIECTBAY
KonTponpHas padora Ne2 1o Teme bubnnorexa [JOK

39 «Kucnopoa. Bogopoxn. Boga» 05.02 https://m.edsoo.ru/ff0d6342
OKcHbl: cOCTaB, KiIacCU(PUKAIINS, bubnunoreka LIOK

40 HOMEHKJIATypa 10.02 https://m.edsoo.ru/ff0d664e
[TomydyeHue 1 XUMHYECKHE CBOMCTBA

41 KUCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX Bubmmorexa [IOK
OKCHJIOB 12.02 https://m.edsoo.ru/ff0d664e
OcHoBaHUs: COCTaB, KJIacCU(PUKAIIHS, bubmuoreka [IOK

42 HOMEHKJIaTypa 17.02 https://m.edsoo.ru/ff0d67ca
[TonyyeHnue u XMUMHUYECKHE CBOMCTBA 19.02 bubmuoreka [IOK

43 OCHOBaHHI https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukaus, bubnunorexa LIOK

44 .
HOMEHKJIaTypa 24.02 https://m.edsoo.ru/ff0dfee2
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[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

bubnunoreka LIOK

45 KHCJIOT 26.02 https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIIATYpA,

46 CII0COOBI HOJIy4EHUS, 03.03 Butmorexa [HOK
XIMUUYECKIe CBOHCTRA https://m.edso0.ru/00ad9474
[IpakTrueckas padota Ne 6. Permenue
AKCIICPUMEHTAIIbHBIX 33724 110 TEME 05.03 Bu6miotexa [[OK

47 «OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX https://m.eds00.ru/00ad9b7c
COCITMHEHHI
I'eneTnyeckas CBS3b MEXKIY 10.03 bu6nunorexa LIOK

48 KJ1laccaMu HEOPTaHUYECKUX https://m.edsoo.ru/00ad9a50
COCTUHEHUN
O00011IeHIE U CUCTEMATU3AIUS 12.03 bu6nunorexa LIOK

49 3HaHUUI https://m.edsoo.ru/00ad9ch?2
KonTponbnas padorta Ne3 no teme

50 "OCHOBHEIE KJIACCHI HEOPTaHUIECKHX 17.03 Bu6mmorexa [IOK
COeTHHEHHIT" https://m.edsoo.ru/00ad9ela
[lepBsbie MOTIBITKU 24.03

51 KJIacCU(UKaLUU XUMHUYECKHX bubmuoteka [IOK
aneMeHToB. [loHsTHE O Trpymmax https://m.edsoo.ru/00ad9ffa
CXOJIHBIX DJIEMEHTOB
Ileproanueckuii 3aKoH 1 02.04

59 [lepuoanueckas CUCTEMA bu6nmorexa LIOK
XAMUYECKUX 3nemeHToB J[. . https://m.edsoo.ru/00ada52c
MeHnaeneeBa

bubnunorexa LIOK
53 TlepuonpL, TPy, MOATPYMIILI 07.04 https://m.edso0.ru/00ada52c
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Crpoenue aromoB. CocTaB aTOMHBIX 09.04 bubmuorexa [JOK
54 saep. M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 00009eK 14.04
55 aToMoB 3J1eMeHTOB [lepuouueckoii brbmorexa LIOK
cucremst JI. V. Menneneesa https://m.edsoo.ru/00ada6hc
XapakTepucTuKa XUMHYECKOTO 16.04
- 3JIEMEHTA TIO €T0 MOJIOKEHHUIO B Butmoreka [IOK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Meneneena
3nauenue [lepuoauyeckoro 3akoHa 21.04
JUTSL Pa3BUTHS HAYKH U TIPAKTUKU. J]. Bu6morexa IIOK
> Y. Mennenees — y4€HBIH, IIe1aror u https://m.eds00.ru/00ada96e
Ipa)xKTaHuH
DNeKTPOOTPUIIATETEHOCTh aTOMOB 23.04 bubnuoteka [JOK
58 XUMHYECKHX AJIEMEHTOB https://m.edsoo.ru/00adaab8
28.04 bu6mmoreka [IOK
59 MonHas XxuMuiecKas CBs3b https://m.edsoo.ru/00adac34
KoBaneHnTHas nonsipHast XUMHYECKas 30.04 bub6nuoreka [IOK
60 CBSI3b https://m.edsoo.ru/00adaab8
KoBaneHTHas HenoysspHas XUMU4ecKas bubnuoreka [IOK
61 CBSI3b 05.05 https://m.edsoo.ru/00adaab9
bu6mmorexa [IOK
62 CreneHb OKUCICHUS 07.05

https://m.edsoo.ru/00adae28
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OKHCIUTEIIEHO-BOCCTAHOBUTEILHBIC

12.05

bubmuorexa [JOK

63 | peaxum 1 https://m.eds00.ru/00adb076
bubmuorexa [JOK

64 OxkucIUTENU U BOCCTAHOBUTEIH 1 14.05 https://m.eds00.ru/00adb076

65 Kontponbnas padota Ne4 o teme 1 19.05 bubmuorexa [JOK
«CTtpoenue aroMa. XuMuueckast https://m.edsoo.ru/00adb486
CBSI3b»
PezepBHblit ypok. O6001eHue u bubnnorexa [HOK

66 CHCTEMaTH3allUs 3HAHUM 1 21.05 https://m.edsoo.ru/00adb33c
PezepHblit ypok. O6001eHne 1 bubnnorexa [JOK

67 CUCTEMaTU3alus 3HAHUU 1 21.05 https://m.edsoo.ru/00ad9ch2
PesepBHrliit ypok. O60011eHNE U 26.05 bu6mmoreka [IOK

68 cucTeMaTu3alus 3HaHU! 1 https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KUIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne JarTa uzydyenus 1 ppoBbIe
/i Tema ypoxa Beero Kourpoabnbie IlpakTnueck o0pa3oBaTe/bHEbIe
padoTbI ue padoThbl pecypchl
Ilnan daxr
[Tepuognueckuit 3aKOH.

. [Tepuoaudeckas cucreMa 1 0 0 03.09 bubnuorexa LIOK
XUMHUYECKUX 3jieMeHToB J[. 1. https://m.edsoo.ru/00adb59e
Menjeneena . CTpoeHue aToma.

Knaccupukanus ©  HOMEHKIATYPA bubmmoreka [JOK

2 HEOPraHUYECKUX BELIECTB 1 0 0 05.09 https://m.edsoo.ru/00adb7e2
Bunel xumMu4yeckol CBSI3M M THIIBI bubnunoreka LIOK

3 KPUCTAJUIMYECKUX PEIIETOK. 1 0 0 10.09 https://m.edsoo.ru/00adbac6
OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIC bubmuorexka [JOK

4 peakuuu 1 0 0 12.09 https://m.edsoo.ru/00adbch0
TennoBsie 3 (HEKTH XUMUYECKUX 17.09

5 peaKunii. 1 0 0

CKOpOCTh XMMUYECKOM peaKIuu.
6 1 0 0 bubmmoteka IIOK
19.09 https://m.edsoo.ru/00adbe9a
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[IpakTuueckas padora Ne 1:
N3ydenue BIUsIHUA YCIOBUM

7 MIPOBEJICHUS] XUMUYECKOU PEAKIIUU bubanorexa LHOK
Ha &8 CKOpOCTb 24.09 https://m.edsoo.ru/00adc28c
O6parumsbie peakuuu. [lonsTre o bubmuorexa [IOK
8 XUMHUYECKOM PaBHOBECUU 26.09 https://m.edsoo.ru/00adcade
CymiHocTh mporiecca
9 3JIEKTPOJIUTUYECKON AUCCOIUALINH. bubnmnorexa [IOK
01.10 https://m.edsoo0.ru/00adcd68
10 Juccouuanus KUCIOT, OCHOBAaHUM U bu6nmorexa LIOK
couen. 03.10 https://m.edsoo.ru/00add448
Crnalble U CHUIIBHBIC JICKTPOJIHTEHIL.
1 CreneHp IUCCOLUALINN. bubnmnorexa LIOK
08.10 https://m.edso0.ru/00add8b2
Peaknyn noHHOrO OOMEHa.
bubmmoteka IIOK
10.10
12 https://m.edsoo.ru/00add448
13 [onsTue o ruaponuse conen 15.10 bu6mmoteka [IOK
[TpakTryeckast pabora No 2.
«Pemienne 3KCepuMEHTaIbHBIX
14 3aga4 o teme: CBOMCTBA KHUCIIOT, BH6H_HOTCKa HOK
17.10 https://m.edsoo.ru/00addbfa

OCHOBAHUI U COJIed KaK
AIIEKTPOJIUTOBY
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KonrtponsHas padora Ne2 o reme
«ONEKTPOIUTHYECKAS AUCCOLHALIUS.

bu6mmoreka [IOK

15
XUMHUYECKUE PEAKIIUN B BOJAHBIX 22.10 https://m.edsoo.ru/00addecO
pacTBopax»
AHanu3 KOHTPOJIBHON pabOTHI.
16 Pemenue pacueTHbIx 3a1a4. 24.10
OO6m1ast XxapaKTepruCTHKa rajJoreHOB.
17 05.11 bubmuorexa [JOK
' https://m.edsoo.ru/00addfe2
XUMHYECKHE U PUBHUCCKUE
18 cBoiicTBa xjopa. IlpumeHeHue. 07.11 bubmorexa [IOK
https://m.edso0.ru/00ae3de8
XnopoBogopoa. ColsiHas KHCIIOTa,
19 XMMHYECKHUE CBOMCTBA, MOJYYEHUE, Brbmorexa LIOK
12.11 https://m.edsoo.ru/00ade104
MIPUMEHEHHE
ITpakTryeckas pabora Ne 3 1o Teme
20 «ITonyueHue COIIHON KUCIIOTHI, Brbmorexa [IOK
.. o 14.11 https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONCTB»
Beruucnenuss 1mo  ypaBHEHUsIM
21 XUMHUYECKHX PEaKIHH, eClIM OJMH bubmorexa [OK
W3 PeareHToB JIaH B H30BITKE 19.11 https://m.edsoo.ru/00ade488
OO6m1ast XxapakTepuCcTHKa SJIEMEHTOB bubnuoteka [JOK
22 )
VIA-rpymibL. 21.11 https://m.edsoo.ru/00ade64a
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AJNIOTPOITHBIE MOJM(PHUKAIINN CEPBI.
Haxoxnenue cepbl 1 €€ coeqMHEHU I

bu6mmoreka [IOK

23 B NpUPO/Ie. XUMHYECKHE CBOHCTBA 26.11 https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoiopo/1, CTpOEHHUE, 28.11 bubnuorexa [JOK
(bU3UYECKHEe U XUMHUYECKUE https://m.edso0o.ru/00ade802
coricTBa. Cynbdupl.
Oxcunsl cepol (V). Cepuucras
o5 KACIOTA. 03.12 bu6mmoreka [IOK
https://m.edsoo.ru/00adea28
26 Oxcuz cepsl (V1)/ cepras kucioTa. bub6nnorexa IIOK
05.12 https://m.edsoo.ru/00adec8a
[TpakTnueckast pabora Ne 4 mo Teme: bubnnoreka [JOK
27 Pemienne skcnepuMeHTaNbHBIX 3aaay 10.12 https://m.edsoo.ru/00adec8a
no teme: Kucnopon u cepa.
KonTponbnas pabota Ne 2 o teme: 12.12
28 I"anorenst, Kucnopon u cepa.
OO1as xapakTepuCcTUKa SJIEMEHTOB
29 V A-rpynmsbl. A30T, paclipocTpaHEeHHE bubnuorexa [JOK
B IIpupojie, GU3NYECKUe 1 17.12 https://m.edsoo.ru/00adeea6
XHMHYECKHUE CBOMCTBA
AMmmuak, ero  (Qusnueckue U
30 XUMHYECKHE CBOWCTBA, MOIyICHHE 19.12 Brbmorexa [IOK

npumeHeHne. Com aMMOHUS.

https://m.edsoo.ru/00adf004
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[IpakTuueckas padora Ne 5 o reme

bubmuoreka [JOK

«[TomyueHne aMmMHaKka, U3y4eHUE €ro .
31 CBOICTBY. 24.12 https://m.edsoo.ru/00adf180
A30THas KuclioTa 1 €€ CoJu, bubmuorexa [JOK
32 duznYeCKre 1 XUMUIECKHIE CBOHCTBA 26.12 https://m.edso0.ru/00adf306
®ochop. ero  Pusmyeckue U
33 XUMHUYECKHE CBOICTBA, NOIy4CHUE Bubmoreka [IOK
¥ [IPUMCHCHIE. 09.01 https://m.edsoo.ru/00adf68a
Oxcun pochopa (V) u hocdhopuas
a4 KI/ICJ;IOTa, bu3nvecKkre 1 XUMHUYECKUE BuGmorexa LIOK
CBOMCTBA, ITOJTyCHHUC. 14.01 https://m.edsoo.ru/00adfc20
XapakTepHucTUKa yriepojaa u
35 KPEMHHS. 16.01 bubnuorexa LIOK
Annorponus yriaepona ' https://m.edso0.ru/00adfd9c
XUMHYECKUE CBOMCTBA YIJIEpOIa.
36 Ancopbuust bubmmnoreka HOK
21.01 https://m.edsoo.ru/00adfd9c
Oxcuipl yraepoa, ux Gu3udecKue u
37 XUMHYECKHUE CBOMCTBA. Bu6miotexa [JOK
23.01 https://m.edsoo.ru/00adfebe
) bubnunorexa LIOK
38 YromLHAs KHCIIOTa 1 €€ coMu 28.01 https://m.eds00.ru/00ae006¢
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[IpakTrueckast padbota Ne 6 1o Teme:
[Monyuenue okcuna yriaepoaa (1V) u

bubnunorexa LIOK

3 W3yYEHHE €TI0 CBOWCTB. 30.01 https://m.edsoo.ru/00ae027e
PacnioznaBanue kapOboHaTOB.
. bu6nmoreka [IOK
40 Kpemnnii u ero coenuneHus 04.02 https://m.edso0.ru/00ae080a
KpemueBas kucimoTa u €€ cou.
41 bub6numoreka [IOK
06.02 https://m.edsoo.ru/00ae0e18
OO0m1as XxapakTepuCcTUKa
42 XHUMUYECKHX DJIEMEHTOB — bubnunoreka LIOK
MeTaiioB. HaxoxaeHue B mpupo/ie 11.02 https://m.edsoo.ru/00ael103e
o01rye crnocoObl UX MOTYYESHHUS.
CruiaBbl.
XuMHYecKrue CBOMCTBA METAJIOB.
43 DIEKTPOXUMUYECKUI pan BI/I6J'I'I/IOTeKa HOK
HaNPSUKEHHUi METAIITOB 13.02 https://m.edsoo.ru/00ae1156
bubnmorexa LIOK
44 [lenouHbIe METAILITbI 18.02 https://m.edso0.ru/00ae14b2
Marnutii. [llenounozemenbHbIe bubmuoreka [IOK
45 METaJlIBL. 20.02 https://m.edsoo.ru/00ael15e8
Baxkueiiire coeTUHEHNS KAJIbIIHA. 25.02 but6mmoreka [IOK
46 https://m.edso00.ru/00ael15e8
JK&cTKoCTh BOJIBI M CIIOCOOBI €€ bubmuoreka [JOK
ar YCTpaHEHHU 27.02 https://m.eds00.ru/00ae1886
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Ammromuanii. Baxueiimue

bubnunorexa LIOK

19 Kenezo. CoequHeHUS Kene3a 06.03 Bu6imnorexa LIOK
https://m.edsoo.ru/00ae3de8
[TpakTrueckas pabora No7 mo teme: 11.03 bubmuorexa [{OK
50 Pemenue sxcriepuMeHTAIBHBIX 337024 https://m.edsoo.ru/00ae3de8
1o Teme «MeTauIsl»
BbrancieHus mo ypaBHEHUSAM
o | e ek oo
p 8 13.03 https://m.edso0.ru/00ae1750
COJICP)KUT IpUMecH. Beixos
IPOJIYKTA.
O000I11IeHNE U CUCTEMATU3AIUS 18.03
52 3HAHUU
KonTponbnas paborta Ne4 o teme 20.03
53 «MeTajby.
AHann3 KOHTPOJIbHOM paboThI. 01.04
54 Pemenne pacueTHbIX 3a1a4.
- OpraHHHecKkas XHMHIA. 03.04 https://lesson.edu.ru/04/10
08.04 ec23-473c-b3d7-ed82fcaddd02
56 ITpenenbHbIE YIIIEBOAOPOIBI.
57 HenpenenbHble YIIeBOA0POIBL. 10.04 iéggiﬁ?ﬁ;@?s
15.04
58 Tommepst https://lesson.edu.ru/04/10
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[IpownsBoHbIE YTIE€BOIOPOAOB.

59 CrpTSL 1 17.04 https://lesson.edu.ru/04/10
KapGonoBeie  kuciotel.  CIOXHBIC
60 Supst. JKuper 1 22.04 https://lesson.edu.ru/04/10
24.04
61 Yriesoabl 1 https://lesson.edu.ru/04/10
62 AMHHOKHCJIOTEL. besku 1 29.04 https://lesson.edu.ru/04/10
O06006111eH1E 1o TEME 06.05
63 [lepBoHavasibHBIC TPEACTABICHHUS 00 1
OpPraHMYECKUX BEIIECTBaX.
O060011eHre U TOBTOPEHUE Kypca bubnnorexa [JOK
64 XUMHHM 9 Kiacca 1 08.05 https://m.edsoo.ru/00ae0d0a
Wrorosas arrecramus mo Kypcy bubmuoreka [JOK
65 XUMHH 9 Knacca 1 13.05 https://m.edsoo.ru/00adh33c
O00011eHNEe U CUCTEMATU3ALIS bu6mmoteka IIOK
66 3HAHUU 1 15.05 https://m.edsoo.ru/00ad9ch2
PesepBHelit ypok. O60011IeHNE 1 20.05
67 CUCTEeMaTH3aIusl 3HAaHUH 1
PesepBHelit ypok. O60011IeHNE 1 22.05
68 CUCTEeMaTH3aIvsl 3HAaHUH 1
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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YYEBHO-METOAMNYECKOE OBECITEHEHUE OBPASOBATEJIBHOT'O
ITPOIIECCA OBA3ATEJIBHBIE YUHEBHBIE MATEPWAJIBI 114 YHEHUKA
Xumus, 8 kinacc.Pyasutuc I'.E. ®enpaman @.I" . Mockaa.

«M3marenbcTBO «IIpocBemenue» 2019 r

Xumus, 9 kiaace. Pyasutuc I'.E. @enpaman ©.I' MockBa. «131aTe1bCTBO
«IIpocBerenre» TabOIUIIBI:

[lepuonnueckas cucreMa XUMUAYECKUX 3JieMeHTOB [[. 1.

MeHeneeBa, TabJIHMIla pACTBOPUMOCTHU, 3JIEKTPOXUMHYECKUH PAJT HATPSKEHUS
METaJLJIOB

METOANYECKUE MATEPUAJIBI IJId YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbI-ypPOBEHD. -
Peanmuzanusa-tpe6oBanuit--OI'OC-0cHOBHOT0-0011[er0-00pa30BaHUs. -
Metoamueckoe-mocobue-asa-yauresis.pdf

IINP®POBBIE OBPA3OBATEJ/IBHBIE PECYPCbI 1 PECYPCbBI CETU
NHTEPHET

https://educont.ru/?utm source=elju

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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