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HHOACHUTEJIBHAA 3AIIUCKA

[IporpaMMa 1Mo XMMHH Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs COCTAaBJICHA Ha
OCHOBE TpeOOBaHWI K pe3ylbTaTaM OCBOCHHUS OCHOBHOH 0Opa3oBaTeNbHOW IMPOTPAMMBbI
OCHOBHOro ob6mero obpaszoBanms, mpeacraBieHHbIx B PI'OC OO0, a Takke Ha OCHOBE
denepanpHOl pabodeld MpPOrpaMMbl BOCIHUTAHUS W C YYETOM KOHIICTIIIUU IPETOIaBaHUs
y4aeOHOro npeameTa «XUMHsS» B 00pa3oBaTeIbHBIX opranu3amnusax Poccuiickoit denepanuu.

[IporpamMa 1no XuMuu JAa€T MpeJCTaBlIeHHE O LEeJsIX, oOmed crpareruu oOy4yeHHs,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH y4eOHOTO NpEAMETa, YCTaHABIHMBACT
o0s13aTesIbHOE MPEAMETHOE COJEpKaHKe, MpelycMaTpUBaeT paclpeesieHue ero mno Kiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IIporpamMmbl 110 XUMHH, OIIPEIEISIET KOJINYECTBEHHbIE
M KaueCTBEHHBIE XapaKTEPUCTUKH COIEP/KAaHUSA, PEKOMEHIYEMYIO IIOCIEI0BAaTEIBHOCTh
U3YYEHUS XUMHUU C y4ETOM MEXKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKU y4e€OHOIO
npoliecca, BO3pacTHbIX 0COOEHHOCTEH 00ydaromuxcs, onpeaeaseT BO3MOKHOCTH IpeaMeTa Ui
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTeNIbHOI MpOrpaMMbl Ha
YPOBHE OCHOBHOTO 0011ero 00pa3oBaHus, a TAKKE TPeOOBAHUM K pe3yibTaTaM 00ydeHHs] XUMHH
Ha YpOBHE Lie€Jeil Hu3ydyeHHs INpeaMeTa U OCHOBHBIX BHJOB yu€OHO-IIO3HABATEIbHOMN
JeSITeIbHOCTH 00yUaroIIerocs o0 OCBOCHUIO YYEOHOTO COIEPKaHMSL.

3HaHUE XUMUH CITY’)KUT OCHOBOH 17151 (HOPMUPOBAHMSI MUPOBO33PEHHSI 00YYaIOLIEerocs, ero
IPEICTaBICHUN O MAaTEPHATLHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMHUPYEMBIE XHMHUECH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
peuieHus TI00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
SHEPreTUYECKOM, MUIEBOI 1 SKOJIOTHYECKON 0€30MacHOCTH, TPOOIIEM 3IpaBOOXPAHECHHUSL.

I/I3yquI/Ie XUMUH:

CIOCOOCTBYET peajn3alii BO3MOXKHOCTEH JIJIsl caMOpa3BUTHUS U (POPMHUPOBAHUS KYJIbTYpPHI
JUYHOCTH, €€ 001el U (PyHKIIMOHATbHON IT'PaMOTHOCTH;

BHOCHT BKJIaJl B (JOPMUPOBAHUE MBIIIIICHUSI ¥ TBOPUECKUX CIIOCOOHOCTEH 00ydaromumxcs,
HAaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHOW  JIeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
WCCJIEIOBATENIbCKUX YMEHUM, HEOOXOJMMBIX KakK B TIOBCEJHEBHOMW JKM3HM, Tak U B
npodeccuoHaNbHOM NesTENbHOCTH;

3HAKOMUT CO CHCI_II/I(I)I/IKOI\/'I HAay4YHOI'0 MBINUJICHHA, 3aKJIaJAbIBACT OCHOBBI ICJIOCTHOI'O
B3Iiga Ha  CAWHCTBO  MPUPOJABI W YCJIOBCKA, ABIACTCA  OTBETCTBCHHBIM  OTAIIOM
B (I)OpMI/IpOBaHI/II/I CCTCCTBCHHO-HayT{HOI‘;I T'paMOTHOCTHU 06yqa10m1/1xc51;

CHOCOOCTBYET (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM
3HaHUSM, K MPHPOJC, K YeIOBEKY, BHOCHT CBOW BKJIaJ B DKOJOTHYECKOE OOpa3oBaHHE
o0yJaromuxcs.

JlanHple HampaBiieHHs B OOYYEHMH XMUMHU OOECIEUMBAIOTCS CHEIM(PUKON ConepKaHMs
y4eOHOTO TpeaMeTa, KOTOPBIM SBISETCS TNeJarornyecku aJanTHPOBAHHBIM OTpakeHHEM
0a30BOI HAyKN XMMHUHU Ha ONPEEIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOMIETr0 OOpa3oBaHHS OPHEHTUPOBAH HAa OCBOCHHE
06y‘-IaIOH_[I/IMI/ICSI CHUCTCMbI ICPBOHAYAJIbHBIX HOHATHUHU XHUMHH, OCHOB HeOpFaHH‘-IeCKOfI XUMHHU U
HEKOTOPBIX OTACTHHBIX 3HAYMMBIX TIOHSATHIA OPraHUIeCKON XUMHH.



CtpykTypa coaepxaHHsi IporpaMMbl 10 XUMUU c(HOpMHUpPOBaAHA Ha OCHOBE CHCTEMHOTO
nonxona k e€ mzydenuro. CopepaHue CKIQAbIBACTCS U3 CUCTEMbI MOHATHH O XMMHYECKOM
DJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATHH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl [0 MPUHIUIY IOCIEJOBATEILHOTO Pa3BUTHS 3HAHUNW HA OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOI0 YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHNS,
— Ilepuonnueckoro 3akona J[. . MenzeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;
— YUEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOU CBSI3H;

— MPEICTaBICHHUI 00 IEKTPOTUTUYECKON TUCCOIUAIIMN BEIIECTB B PaCTBOpax.

TeOpeTI/I‘IeCKI/IC 3HAHUSA PACCMATPUBANOTCA HA OCHOBE OMIIMPUYCCKU IIOJIYYCHHBIX U
OCMBICJICHHBIX q)aKTOB, Pa3sBUBAKOTCA IMOCJICAOBATCIIBHO OT OJHOI'O YpPOBHSA K [JApyromy,
BBIIIOJIHAA (bYHKI_[I/II/I OOBSCHEHHST U IMPOIrHO3UPOBAHUA CBOfICTB, CTPOCHUA U BO3MOXKHOCTEH
MPAKTUYCCKOI'o NPUMCHCHUA U IMOJTYYCHHA N3Yy4aCMbIX BCIICCTB.

OcBoeHHe MPOrpaMMBl TI0 XUMHH CHOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XUMHYECKON COCTAaBJAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOLLIEHUsI K HAYYHOMY 3HaHUIO U METOJIaM M03HaHus B Hayke. M3yueHue xumuun
OPOUCXOAUT C MpPHUBJICYEHHEM 3HAHUM W3 paHee M3YYCHHBIX Y4YEOHBIX IPEIMETOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 knacce» U «Pu3uka. 7 Kiaace.

[Tpy n3yuyeHur XUMHU MIPOUCXOAUT (GOPMHUPOBAHNE 3HAHUN OCHOB XMMHUYECKOM HayKH Kak
00JaCTH COBPEMEHHOT'0 €CTECTBO3HAHUS, MMPAKTUYECKON JESITENbHOCTH YeJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yueOHOTo MpeaMeTra COCTOMT B (OPMHPOBAHUU
CUCTEMBbl XUMHUYECKHX 3HAHUM — Ba)KHEHIIMX (DAKTOB, MOHATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHNH MHMPOBO33PEHUECKOT0 XapakTepa, s3blka HayKd, B
MPUOOIIEHNHN K HAyYHBIM METO/IaM MTO3HAHUS IPU N3YYEHHUH BEIECTB U XUMUYECKUX pEaKuil, B
(GopMHpOBaHMM W pPa3BUTHM [103HABATEIbHBIX YMEHMH M MX NPUMEHEHHU B Y4eOHO-
MO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOM 1eATEeIbHOCTH, OCBOEHUH MPaBUIl OE30MacCHOTO
oOpalleHus C BeL[eCTBAMU B MIOBCEIHEBHON KU3HH.

[Tpy u3y4eHHH XUMHMM HAa YpPOBHE OCHOBHOI'O O0IEro oOpa3oBaHUs BaKHOE 3HAYCHHE
MPUOOPETHN TaKKUe LIeTH, KaK:

—q)OpMI/IpOBaHI/IC HWHTCJUICKTYAJIbHO pa3BI/ITOI7I JJUYHOCTH, rOTOBOM K CaM006p330BaHI/IIO,
COTPYAHUYICCTBY, CaAMOCTOATCIIbBHOMY IIPHUHATHIO pemeHHﬁ, CIIOCOOHOM AnalTUpoOBaTLCA K
6BICTpO MCHAIOIINMCS YCIIOBHUAM KU3HU,

—HaIpaBJICHHOCTh OO0Y4YeHHMs] Ha CHCTEMaTHYecKoe NpHoOIIeHne oOydarolmuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAy4yHbIM  METOJaM  IIO3HaHUf,
(OopMHPYIOLTMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEHN K XUMUU;

—o0ecrnieyeHne YCIOBHM, CHOCOOCTBYIOIIMX TNPHOOPETEHHI0 OOYYaIOUMMHCSA OIbITa
pa3HOOOpa3HON /EATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KJIIOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIINH ), UMEIOIIMX YHUBEPCAILHOE 3HAUEHUE IS Pa3IMUHBIX BUIOB JESATEIbHOCTH;

— opmupoBanue oO0IIeH (YHKIIMOHATHHOW U €CTECTBEHHO-HAYYHOU T'PaMOTHOCTH, B TOM
YHClie YMEHHA OOBSICHATh M OLICHWBAThH SIBIICHUS OKPYXKAIOMIETO MHPA, WUCIOJB3Ys 3HAHHS U



OMBIT, TIOJYYEHHBIC MPH H3YYEHUH XHUMHH, TPUMEHATh MX IPH pPEUIeHUH MpodieM B
IIOBCEIHEBHOM JKU3HU U TPYAOBOH 1EATENBHOCTH;

—(opmupoBanue y 00y4Jarommxcs ryMaHUCTUYECKUX OTHOIIEHUI, MOHUMAaHUS [EHHOCTU
XUMHUYECKHX 3HAHWM Ui BBIPAOOTKU SKOJOTHYECKH Ie1eco00pa3HOro MoBeleHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEJSAX COXPAHEHHS CBOETO 30POBbS M OKPYXKAIOILIEH MPUPOIHON
Cpenbl;

— pa3BUTHE MOTHUBALUHU K O0YYEHHIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHs OOIEYEIOBEYECKUX LEHHOCTEH, 'OTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis ¥ HAIIPAaBICHHOCTU JAaJbHEUIIEro 00yYeHHs.

OO1miee 4ncio 4acoB, OTBEAEHHBIX JUISI U3YYCHHS XMMHUH Ha YPOBHE OCHOBHOTO OOIEro
oOpa3oBanwus, coctaisieT 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B Heseno), B 9 kinacce — 68
gyacoB (2 4yaca B HEJIETIIO).



COJAEPKAHUE OBYYEHUA
8 KVIACC
IlepBoHaya/IbHbIe XUMHYECKUE NIOHATHUA

IIpenmer xumuu. Ponb XMMHUM B KM3HHM 4Y€JIOBEKAa. XUMHS B CUCTEMe Hayk. Tema u
BelmiecTBa. PuU3MYECKHE CBOMCTBAa BEIIECTB. ArperatHoe cocTtositHue BemecTB. [lonstue o
METOJ[aX MMO3HaHUs B XUMUU. YucThIe BemecTBa U cMmecu. CiocoObl pa3ieieHust CMecei.

ATOMBI U MOJICKYIJIBI. Xumudeckue dieMeHThl. CHMBOJBI XUMHYCCKUX DJICMCHTOB.
HpOCTBIe " CJIOKHBIC BEIICCTBA. ATOMHO'MOJ’ICKYJ'IHPHOC YUCHHC.

XuMuueckas Q)opMlea. BanenTHOCTP aTOMOB XMMHYECKHX DJIEMEHTOB. 3aKOH
IOCTOAHCTBA COCTaBa BCIICCTB. OTtHocuTenbHas aToMHast macca. OTHOCHTEIIbHAS MOJICKYJIsIpHAA
Macca. MaccoBast J0J11 XUMHUYECKOTO 3JICMEHTA B COSIMHCHUM.

KommuectBo BemecrBa. Mosb. Mossipuas macca. B3anMocCBs3b KOJIMYECTBA, MacChl U
qrclia CTPYKTYPHBIX €IMHUIL BemiecTBa. Pacuérel mo hopMynaM XUMHUUYECKUX COSAMHEHUN.

Ou3nyecKkue M XUMUYECKHE SIBICHUSA. XUMHUYECKass peakuus U e€ MpHU3HAKu. 3aKOH
COXPaHCHHS MACChl BEIECTB. XUMHUYECKHe ypaBHeHHs. Kimaccudukamnmsi XUMUYIECKUX peaKuit
(coemuHeHUs, pa3I0oKEeHHsI, 3aMEIICHUS, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHYECKOH TOCYJIOH, MpaBWIaMU Pa0OTHI B JTAaOOpaTOpHH U MPUEMAMHU
oOpamieHus ¢ j1abopaTOpHbIM 00OpYIOBaHHWEM, HW3YUYE€HUE U ONHUCAHHE (PU3MUECKUX CBOWCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HaOM01eHne (Pr3nueckux (TUTaBICHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTyINKe, KUIIEHUE U KOHJIEHCAllUsl BOJbI) 1 XUMHUECKUX (TOpEeHUe CBEYH,
NPOKAIMBAaHUE MEIHOH MPOBOJIOKH, B3aMMOJICHCTBHE MeJla ¢ KUCIOTOMN) SIBJICHUH, HaOIIIOICHHIE
U ONHMCaHHWE TPU3HAKOB TPOTEKAHUS XHUMHUUYECKUX peakiuil (pasjokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHMCIIOTHI C XJIOpHUIOM Oapusi, pasioxkeHue ruapokcuaa meau (1) mpu
HarpeBaHuu, B3auMojeicTBue sxene3a ¢ pactBopoM coimu menu (II), m3yuenuwe crmoco6oB
pasfeneHuss cCMecel: C IMOMOIIbI0 MarHuTa, (WIBTPOBAaHUE, BBIAPUBAHUE, TUCTUIUISAINS,
xpomarorpadus, NpOBEeIEHHE OUYUCTKH TOBApPEHHOW COJM, HAOJIOJEHUE U ONHCAHHE
pe3yJIbTaTOB TPOBEACHUS OIbBITA, WUTIOCTPHPYIOMIETO 3aKOH COXPAaHEHHsI MAacChl, CO3JIaHHe
MoJiesielt MOJIEKYI (IIapOCTEP KHEBBIX ).

Baskneiiiue npeacTaBuTe I HEOPraHUYECKHUX BeleCTB

Bo3nyx — cmech rasos. CocrtaB Bo3nyxa. Kuciopon — 31eMEHT M NPOCTOE BELIECTBO.
Haxoxenue xucinoposa B mpupoje, GU3HIecKne 1 XUMUYECKUE CBOMCTBA (PEaKLUH TOPEHHS).
Oxkcunpl. Ilpumenenue xkucnopoga. CrnocoObl MoOJydeHUs KUCIOpoJa B Jlabopatopuu u
IpOMBIIIIEHHOCTH. KpyroBopot kuciopoga B mpupoae. O30H — ajutoTporHas MOJU(pHUKAINS
KHCIIOpO/a.

TennoBoit 3P¢deKT XUMHYECKOW pEaKIud, TEPMOXHMHUUYECKHE YypaBHEHHS, OK30- |
OHAOTEPMUUYECKUE peakUUH. TONmIMBO: yrosb M MeTaH. 3arpsi3HEHHE BO3AYyXd, YCHIIEHUE
napHUKOBOTO d(pdekTa, pazpyiieHne 030HOBOTO CIIOSI.



Bomopon — osmemMeHT W mpocToe BemecTBo. HaxokaeHwe BOJIOpoaa B IPHUPOJIE,
bu3HYECKHEe U XUMUYECKHE CBOMCTBA, IPUMEHEHHE, CITOCOOBI ToJydeHus. KucoTe! 1 comu.

Mosnsipablii 00BEM ra3oB. PacuéTel 0 XUMHUYECKUM YpaBHEHUSIM.

®dusnyeckue cBoWcTBa BOAbl. Boma kak pactBoputenb. PactBopbl. HackinieHHuble u
HEHACBIIICHHbIE pacTBOpbl. PacTBopuMOCTh BellecTB B Boje. MaccoBasi /10j1s1 BellecTBa B
pacTBope. XUMHUYECKHE CBOMCTBA BOAbl. OcHOBaHMs. Poiib pacTBOpOB B MpUPOJEC U B KU3HH
yenoBeka. KpyroBopot Bojbsl B mpupoje. 3arpsisHEHHE MPUPOIHBIX BoA. OXpaHa M OYHMCTKA
MPUPOTHBIX BOJI.

Knaccudukanuss HeopraHudeckux coeauHeHuit. Oxcunbl. Kiaccuduramnms OKCHIOB:
coJieoOpa3yrorire (OCHOBHBIE, KUCIOTHBIC, aM(OoTepHBIC) U HeconeoOpasyromue. Homenknarypa
okcu10B. OU3NYECKUEC U XMMHYSCKHE CBOMCTBA OKCHIOB. [losrydeHne oKCHIoB.

OcHoBanmsi. Kiaccudukanus OCHOBaHWH: IIEIOYM M HEPACTBOPHMBIE OCHOBAHHUS.
Homenknarypa ocHoBaHuil. Pu3znueckMe M XUMHUYECKHE CBOWCTBa ocHOBaHMM. [lomyuenue
OCHOBaHHUH.

Kucnotsl. Knaccugukamus kucinor. Homenkmarypa kucinor. @usnyeckre ¥ XUMHUYECKHE
cBoiicTBa kucior. Pan akrusnoctu metauioB H. H. bekerosa. Ilonyuenue kucior.

Comu. Homenknatypa coneil. dusnueckue u xumuyeckue cpoiictBa coiieid. [lonyuenue
COJIEH.

I'eHeTnyeckas CBSA3b MEXKAY KJIaCCAMH HEOPTraHUYECKUX COCIUHEHHM.
Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OMpE/IEIICHUEe COAEPKaHUs KUCIOpoa B BO3AyXe, MOJIy4yeHHE, coOMpaHue,
pacrmo3HaBaHHEe M HM3yY€HUE CBOWMCTB KHUCIOpOJa, HAOIIOJCHHE B3aWMOJCWUCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOZHMKHOBEHUS U TPEKpaIEHUs TOpeHus (Mmoxapa), 03HAaKOMJICHUE C
oOpa3lilaMu OKCHIOB M ONUCAaHHE HX CBOMCTB, TMOJy4YeHHE, COOMpaHUE, pacro3HaBaHUE U
M3y4eHUEe CBOMCTB BojOpoja (TOpeHHue), B3auMojeicTBue Bojgopona ¢ okcuaom Mmeau (I1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUANIOB), HAOTIOEHHE 00PA3I[0B BEIIECTB KOJIHMUYECTBOM
1 monb, uccaenoBaHue OCOOEHHOCTEH pPAacTBOPEHUS BELIECTB C Pa3IM4HON pacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPENEIEHHONM MAacCOBOM [J0JIEM pPacTBOPEHHOIO BELIECTBA,
B3aMMOJICICTBHE BOJBI C METaUIaMU (HAaTpUeM U KajbllieM) (BO3MOXKHO WCIIOIh30BaHUE
BUJICOMATEPHAJIOB), HCCIEIOBaHUE OOpPa3I[OB HEOPTAaHUYECKUX BEIIECTB PAa3THUYHBIX KJIACCOB,
HaOJIIO/IcHUE W3MEHEHMsI OKPAaCKH WHIMKATOPOB B PAcTBOpAaX KHUCIOT U IIEJIOYEH, M3ydeHUE
B3anmojeiictBus okcuga meau (II) ¢ pacTBopom cepHOM KHUCIOTBHI, KHUCIOT C METalIaMH,
peakuuii HEeUTpalM3alHH, TOJYy4eHUE HEPACTBOPUMBIX OCHOBAHWH, BBITECHEHHE OJIHOTO
MeTajuia IpyruM U3 pacTBOpa COJIU, PEIIEHUE SKCIIEPUMEHTAIBHBIX 33/]1a4 0 TeMe «BaxkHelue
KJIACChl HEOPTAaHUYECKUX COECTUHEHUI.

Ilepuoauyecknii 3axkoH u Ilepuoamyeckas cucrema xumMuyeckux iemenros JI. H.
MenpneseeBa. Ctpoenne aToMoB. XUMHYeCKasi CBSI3b. OKMCIUTEIbHO-BOCCTAHOBHUTEIbHbBIC
peakuun

[TepBble MOMBITKY KIACCU(PHUKALIMA XUMUYECKHUX 3J1eMEeHTOB. [ToHATHE O Ipynnax cXOAHbBIX
9JIEMEHTOB  (ILENOYHbIE M IIEIOYHO3EMENbHBIE METAJlIbl, TaJOI€Hbl, WHEPTHBIE TIas3bl).
DJIeMEeHTHI, KOTOpbIe 00pa3yIoT aM(oTepHbIE OKCUIIBI M THAPOKCU/IBI.



Ilepuonuueckuii  3akoH. Ilepuogmueckass cucTeMa XUMHUYECKHUX dAJIeMEHTOB  [I.
N. MenneneeBa. KopoTkonepuonnas u jymHHONIEpUoaHas (Gopmbl [leprogmdeckoil cucTemsl
xumuueckux anemeHTtoB . WM. MenneneeBa. Ilepumonpl u rpynmbl. DU3MYECKUH  CMBICIT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIBI JIEMEHTA.

Crtpoenne aromoB. CocraB atomMubix snuep. HW3orombl. OnekTpoHsl. CrTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMUYECKHX dIeMeHTOB [leproaudeckoll CUCTeMbI
. W.MenneneeBa. XapakTepUCTHKA XHUMHYECKOIO »JJEMEHTa [0 €ro IMOJOXXEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMepHOCTI/I HU3MCHCHUSA paanyca aTOMOB XUMUUYCCKHUX 3JICMCHTOB, MCTAJNIMUCCKUX U
HEMETAJNIMYSCKUX CBOMCTB IO I'pyniam v rnnepuoaam.

3nauenue llepuoamyeckoro 3akoHa u Ilepuoguyeckoil CUCTEMbl XMMUYECKUX AJIEMEHTOB
JUIsl pa3BUTHS HayKu U nipakTuku. J[. . MenneneeB — yu€Hblid U IpaKJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHast u HETOJIsIpHAs ) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMHYECKUX 3JIeMEeHTOB. MoHHas CBs3b.

Crenenb okucieHus. OKUCIUTCILHO-BOCCTAHOBUTCILHBIC pPCeaKkuunu. HpOIIGCCI)I OKHCJICHUA
1 BoccTaHOBJICHHS. OKUCIIUTEIIN U BOCCTAaHOBUTEIIH.

Xumuueckuit yIkcnepumenn:
u3ydeHue oOpas3lioB BEIIECTB METANIOB M HEMETAJUIOB, B3aMMOJICWCTBHE THIPOKCHIA

LMHKA C pacTBOpPaMU KHUCIOT W IIEJIOYEH, IIPOBEACHUE OIBITOB, WIIOCTPUPYIOLIUX IIPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (frOpeHue, peakiiuu pas3ioKeHNs, COETUHEHHUS).

Mescnpeomemnnie ceasu

Peanuzarust MeXIIpeAMETHBIX CBSI3€H MPU U3YyUYEHUU XUMHUU B 8 KJIACCEe OCYIIECTBIISETCS
4yepe3 HCMOJb30BaHME KaK OOIMX €CTECTBEHHO-HAYYHBIX TIOHATUW, TaK U TOHSATHH,
SABJISIFOLIIUXCSI CACTEMHBIMM JIJIs1 OT/AEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO01re ecTeCTBeHHO-HAYYHbIE TIOHATHS: HAyYHBIH (DaKT, TUMOTE3a, TEOPHS, 3aKOH, aHAIIH3,
CHUHTE3, Kiaccu(UKaius, TMNePUOJUIHOCTh, HAOIIO/IEHUE, DSKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEPEHHE, MOJIEIb, SIBICHUE.

®u3nka: marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHJ, HW30TOIBI,
PaIMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUYECKUN 3apsij, BEIIECTBO, TeI0, OO0BEM, arperatHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIAHETHI,
3BE31161, ComHITE.

buonorus: ¢porocunTes, npixanue, ouochepa.

['eorpadusa: armocdepa, ruapochepa, MHHEpasbl, TOpPHBIE IOPOJBI, IOJIE3HbIE
HCKOIIaeMble, TOIUTMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYecKasi peaKkuus



Ilepuonuueckuii  3akoH. Ilepuogmueckass cucTeMa XUMHUYECKHUX dAJIeMEHTOB  [I.
N. MenneneeBa. CtpoeHue aTtoMoB. 3aKOHOMEPHOCTHM B HM3MEHEHHUU CBOWCTB XMMHUYECKHX
AJIEMEHTOB TEPBBIX TPEX MEPUOJOB, KalHs, KalbLMs U HUX COCAMHEHUH B COOTBETCTBHH C
MOJIOXKEHUEM AJIEeMEHTOB B [lepronyeckoit cucteme U CTpOEHHEM UX aTOMOB.

CrpoeHne BemecTBa: BUABI XMMHMYECKOM CBSI3M. THIBI KPUCTAJUIMYECKMX PEIIETOK,
3aBUCUMOCTb CBOMCTB BEIECTBA OT THUIA KPUCTALIMYECKOM PEIIETKM M BUJA XUMUYECKOH
CBSI3H.

KJ'IaCCI/I(bI/IKaI_[I/IH N HOMCHKJIaTypa HCOPraHHM4YCCKUX BCIICCTB. XUMHUUYeCKrue CBOMCTBA
BCIICCTB, OTHOCAIIMXCA K Pa3IMYHBIM KJIaCCaM HCOPraHMYCCKUX COGI[I/IHGHI/II\/JI, I'CHCTUYCCKas
CBs3b HCOPraHUYCCKHUX BCIICCTB.

Knaccudukanus XuMUYECKHX peakluid M0 pa3IMyHbIM MpU3HAKaM (TI0 YUCITY U COCTaBy
YUaCTBYIOIIMX B PEAaKIUU BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHHS XUMUYECKUX 3JIEMEHTOB, 110 OOpaTUMOCTH, 10 YYaCTUIO KaTaiuzaropa). JK30- U
SHAOTEPMHUUYECKUE PEAKIINH, TEPMOXHUMHUECKHUE YPABHEHUSI.

[TonsiTe o ckopocTu Xxumuueckoil peakiuu. I[lonsartue 06 oOpaTUMBIX U HEOOPATHMBIX
XUMUYECKUX peakiusax. [loHsTHe O TOMOTeHHBIX M TETEPOTreHHBIX peaknusax. [lonstue o
karanu3e. llonsarue o XumuueckoM paBHOBecHU. DaKTOpbI, BIUAIOININE HAa CKOPOCTh
XUMUYECKON PEaKIIUU 1 TOJIOKEHUE XUMHUYECKOTO PAaBHOBECHS.

OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIC PEAKIIMH, DSJIEKTPOHHBIM OallaHC OKHUCIUTEIHHO-
BOCCTaHOBUTENBbHON peakiuu. CocCTaBlieHHE YpaBHEHUU OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOI'0 OajlaHca.

Teopust 3M€KTPOTUTHUECKON AMCCOLUAIMK. DJIEKTPOJIUTHI U HEAIEKTPOIuThl. KaTtnonsl,
aHUOHBI. MeXaHM3M JHCCOLMALMKM BEIIECTB C PAa3IMYHBIMHU BHJIAMH XWUMHUYECKOM CBS3H.
Crenenp qucconnanu. CUIbHbIE U CIIA0bIE SJEKTPOIUTHI.

Peakiun moHHoro oOMeHa. YClIOBUS NMPOTEKAHUs PeakUUid MOHHOrO OOMEeHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoiCTBa KUCIOT, OCHOBaHHWI M COJei B CBETE
npeACcTaBiIeHU 00 3JIeKTpOJUTHUYECKOW auccoruanuu. KadecTBEHHbIE peaklud Ha HOHBI
[TonsiTHE O THIPONH3E COTNEN.

Xumuueckuii IKCnepumenm

O3HAKOMJICHHE C MOJEISIMU KPHUCTALTUYECKUX PEMETOK HEOPraHMYECKUX BEIIECTB —
METAJJIOB M HeMeTa/uioB (rpagura M anmasza), CIOXKHBIX BEUIECTB (XJOpHAa HaTpHUs),
UCCIIEIOBAaHUE 3aBHUCHUMOCTH CKOPOCTH XUMHUECKOW peakIMH OT BO3ACUCTBUS PA3IMUYHBIX
(akTOpOB, UCCIIEIOBaHUE IEKTPOIPOBOJHOCTH PACTBOPOB BELIECTB, Mpolecca AUCCOLMALIUN
KHCJIOT, IIenodyeid M cosneld (BO3MOMKHO HCIIOJIb30BAaHHE BHAECO MaTepHalioB), IpPOBEACHUE
OTBITOB, WITIOCTPUPYIOIIMX IMPHU3HAKK MPOTEKaHMs peakiuii MOHHOro oOMeHa (oOpa3zoBaHHE
ocajika, BBICNCHHE Tra3a, O0pa3oBaHME BOJbI), OIBITOB, WIUIIOCTPUPYIOIUX MPUMEPHI
OKHMCITUTEITFHO-BOCCTAHOBUTEIFHBIX PEaKIUii (TOPeHHe, peaKky pa3oKEeHUs, COSAMHEHUS),
pacrio3HaBaHWE HEOPraHMYECKUX BEIIECTB C IOMOIIbIO KAaueCTBEHHBIX pEaKUuil Ha HOHBI,
pelIeHne YKCIIEPUMEHTAIBHBIX 3a/1a4.

HeMmeTa/j1bl U UX COeTMHEHUA



OOmast xapakTepucTuka rajoreHoB. OCOOCHHOCTH CTpPOEHHMsI aTOMOB, XapaKTEpHbIE
crernieHu okucineHus. CrtpoeHue M (PU3MYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOAEHCTBHE C MeETajulaMH, HEMETaJulaMu,
menoyamu).  Xuoposopopoa. ConsiHas — KHMCIOTa, XUMHMUYECKHE CBOMCTBA, IOJIyYeHHE,
npuMeHeHue. JlelcTBre XJI0pa U XJIOPOBOAOPO/a HA OPraHU3M 4eloBeKa. Baxknenime Xnopuubl
U MX HaXO0XJECHUE B IPUPOJIE.

OO6mas xapaktepuctuka dnemMeHToB VIA-rpynmel. OCOOCHHOCTH CTPOSHUST aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (PU3MYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCTIOpOJia M Cepbl. AJUIOTPONHBIE MOIU(MUKAIIMKA KUCIOPOJA U Cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOZOpOA, CTpoeHHue, (U3NYECKHe M XMMUYEeCKHe CBOHCTBA. OKCHIBI CEpbl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUIOB. CepHas KUCIOTa, (PU3NYECKUE M XUMHUYECKHE CBONCTBA
(oOme Kak MpeICTaBHTENS Kilacca KUCIOT M crenuduueckue). XUMHUYECKUE pPEeakluy,
JeKale B OCHOBE MPOMBIIUIEHHOTO croco0a MOoJdydeHUs cepHoW Kuciotrel. [Ipumenenue
cepHoll kucnotel. Conu cepHON KUCIOThI, KaueCTBEHHAs peaklus Ha cyiab(dar-uoH. Haxoxnenue
ceppl U e€ coelMHEHUH B TMpupoae. XHUMHUECKOE 3arps3HEHHE OKpYKalollel cpenbl
COECIMHEHUSIMU cepbl (KUCIOTHBIE O, 3arpsA3HEHHE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
PEeIOTBPALICHUS.

OO0mass xapakTepucTuka 3neMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B MpUpoie, (PHU3UYECKUE U
XuMH4Yeckne cBoiictBa. KpyroBopot azora B mpupojie. AMMUak, ero Gu3ndeckiue 1 XuMHIECKue
CBOWCTBA, MoJlydeHue u npuMenenne. Conu aMMOHUS, UX (PU3NYECKHE U XUMHUYECKUE CBOMCTBA,
npuMmeHeHue. KadecTBeHHas peakids Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ MOJIyueHue,
duznveckue W XHMMHYECKHE CBOMCTBa (OOIIME KaK TMPENCTAaBUTENs Kiacca KHUCIOT |
cneunpuyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
ynoOpeHuit. XuMHUYeCKOe 3arpsi3HEHHE OKPYKAroIIeH CpeIbl COeTMHEHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO3[yXa, MOYBBI U BOAOEMOB). Docdop, amaoTponHble MOIUPHUKAIMU
docdopa, puznueckne u xumuyeckue cpoiictBa. Oxcun docdopa (V) u gochopnas kuciora,
¢u3myeckue M XUMHUYECKHE CBOMcTBa, mosydeHue. Vcnosnb3oBaHue QochaToB B KauyecTBe
MUHEPATBHBIX YIOOPEHU.

OO6mass xapaktepuctuka s1aeMeHTOB [VA-rpynnbl. OcoO€HHOCTH CTPOEHHS aTOMOB,
XapaKTEepHbIE CTETNIEHU OKUCIIECHHUS. YTJIEepOo/, allIOTPOIIHbIE MOAU(UKAIINY, PACTIPOCTPAHEHHUE B
npupoze, pusnueckue 1 XuMH4ecKkue cBoicTBa. Ancopbuus. KpyroBopotT yrieposaa B mpupoe.
Oxkcupapl yriaeposaa, ux pU3NYECKUe U XMMHUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
HOJy4eHHE U NpUMEHEHHe. DKOJOTHUeCKUe MPoOeMbl, CBsi3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTE3a I100aIbHOTO TOTEIVIEHHs KJIMMaTa, MapHUKOBBIM 3pQeKT. YroibHas KHCIOTa U €€
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MOJydeHHWe M mpumeHeHue. KauecTBeHHas
peakiusi Ha  KapOoHar-uoHsl. lcmonb3oBanume  kapOoHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[lepBoHavanbHbIe MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHUSX YTiaepoiaa
(meTan, 3TaH, JTWIEH, aIleTWJICH, 53TaHOJ, TJWIEPUH, YKCycHas Kkuciora). IIpupoanbie
WUCTOYHUKU YTIEBOAOPOIOB (Yroib, MPUPOIHBIA Ta3, HEPTh), MPOAYKTHI HX TMepepadOTKU
(6eH3uH), UX POJIb B OBITY ¥ MPOMBIIITIEHHOCTH. [ToHSATHE 0 OMOJIOTMYECKH BaKHBIX BEIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KU3HU 4YeJNOBeKa. MarepualbHOE EIHHCTBO
OpTraHWYECKUX U HEOPTAaHUYECKUX COCTMHECHUM.

Kpemunii, ero ¢Qusnyeckue W XUMHYECKHE CBOMCTBA, TOJYYCHHE W TPUMEHEHUE.
CoenuHenuss kpemHusi B mpupone. OO6mme mnpenctaBieHuss o6 okcuae kpemaus (IV) u
KpeMHHUEBOH kucioTe. CUIIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeiimue



CTPOUTENIbHbIE MaTepHalibl: KepaMUKa, CTEKJIO, ILIEMEHT, OeToH, ene300eToH. I[Ipobiembl
0€301acHOTO UCITOJIB30BAHUS CTPOUTEIIBHBIX MAaTEPUATIOB B TTIOBCEHEBHOMN KU3HH.

Xumuueckuii IKCnepumenm

U3y4eHHue 00pa3ll0B HEOPTaHUYECKUX BEUIECTB, CBOMCTB COJSTHOM KHMCIIOTBI, IPOBEIACHHE
Ka4eCTBEHHBIX PEAKUUH Ha XJIOPUA-WOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMS, OIBITHI,
oTpaxaromue (pU3MUECKue U XUMUYECKHE CBOMCTBA TajlOT€HOB U MX COCIUHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BUACOMATEPUAIOB), O3HAKOMIICHHE C 0OpaslaMu XJIOPUAOB (TaJOTE€HUIOB),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIOJIb30BaHUE
BUZECOMATEpHAJOB), HaOdIOAeHUWE Tpomecca OOYyIJIMBaHUS — caxapa TOJ  JICHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOW KHUCJIOTHI, U3YUCHHUE XUMHUYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHCJIOTHI, TIPOBEJICHHE KAaYyeCTBEHHOW peakIMH Ha Cyiab(paT-uOH M HaOIIOJCHHWE NMpU3HaKa €&
MPOTEKaHus, O3HAKOMJIEHHE ¢ (PU3MYECKMMM CBOWCTBaAMHU a30Ta, gocdopa M MX COoeTuHEHUN
(BO3MO’KHO HCITOJIb30BaHKUE BUACOMATEPHAIIOB), 00pa3liaMy a30THBIX B (POCHOPHBIX yIOOpeHUH,
MoJlyueHue, coOupaHue, pacro3HaBaHHWE W U3YyUYEHHE CBOMCTB aMMHUaka, IPOBEICHHE
Ka4eCTBEHHBIX pEaKIMid Ha WOH aMMOHHMA M (ocdar-noOH M H3ydeHUE MPHU3HAKOB HX
MPOTEKaHUs, B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BAaHUE BUJECOMATEPHUATIOB), M3YUYEHHE MOJENIeNd KpUCTANIMYECKUX pEIIETOK aiamasa,
rpadura, ¢ymiepeHa, O3HaAKOMIEHHE C TPOIECCOM aAcopOLUU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIIIEM M yCTPOICTBOM MPOTHUBOTa3a, MOJyYeHHEe, COOMpaHue, paclo3HaBaHue
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, MPOBEICHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHIIMKAaT-MOHBl W W3y4YCHHWE NPU3HAKOB HUX MPOTEKaHHs, O3HAKOMJICHHWE C TPOIyKIHEH
CUJIMKAaTHOW MPOMBIIIJICHHOCTH, PELICHHE KCIePUMEHTANBHBIX 3adau Mo Teme «Baxueiimue
HEMETAJUIBl M UX COCTUHCHUSY.

MeTajliibl U UX COeAMHEHUS

OOmast XapakTepuCTUKa XMMHUYECKMX »JJIEMEHTOB — METaJJIOB HAa OCHOBAaHMU UX
nonoxxenus B [lepuonnueckon cucremMe xumuueckux sneMenToB [[. 1. Menaeneesa u crpoeHus
atoMoB. CTpoeHue MeTaioB. MeTamnuyeckass CBsI3b M METaJNIMYecKas KpHUCTaUIMYecKas
pemérka. DJIEeKTPOXMMHUYECKUM psAl HanpsokeHu MertamioB. dusnueckue U XUMHUYECKHE
cBoiicTBa MeTayuioB. OO1HMe crocoOb! moayyeHust MetamioB. [IoHsATHEe 0 KOPPO3MM METaJIOB,
OCHOBHBI€ CITOCOOBI 3aIIUTHI X OT KOppo3uu. CiiaBsl (CTaib, YyryH, JIOPATIOMUHNN, OpOH3a) U
UX IPUMEHEHHE B ObITY U IPOMBIIIJICHHOCTH.

[[{enounble MeTaIIbI: MOJ0KeHUE B [leproanyeckoil cucteMe XMMUYECKUX 3JIeMEHTOB /1.
N. MenpeneeBa, CTpO€HHE MX aTOMOB, HaXOXACHHE B mpupojae. Ousndeckue m XUMHUYECKHE
CBOIiCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpHsl U Kamus. [Ipumenenue
[IEJIOYHBIX METAIUIOB U UX COEIUHEHUI.

[IlenoyHo3eMeNbHBIE METAUIBI MAarHUM M KajdblLMil: mosiokeHue B Ilepuonnueckon
cucreme xumudeckux sneMmeHToB [[. WM. MenaeneeBa, CTpoeHHME HX aTOMOB, HaxXOXJACHUE B
npupozae. PU3nyecKue U XMMHUYECKUE CBOMCTBA MarHus M Kajblus. BaxkHeime coennHEeHUs
KaJbus (OKCUM, TUAPOKCUA, cosin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AmoMuHuit: monoxenue B Ilepuonnyeckoil cucTeMe XMMHYECKHUX 31eMeHTOB [l
W. MenneneeBa, cTpoeHHUE aToMa, HaxoxkJAeHHWe B mpupoge. Dusnueckne MU XUMHYECKHE
CBOMCTBA aTtOMUHUS. AMGDOTEpPHBIC CBOMCTBA OKCHJIA U THAPOKCH/IA aTFOMUHHS.

Kenezo: mnonoxenne B Ilepmogumueckoil cucremMe XHUMHYECKHX 3yemMeHToB /I
N. MenneneeBa, CTpO€HHE aToOMa, HAXOXKJIECHWE B Tmpupoae. Pu3MYeCKHe W XUMHUYECKHE



cBoicTBa xene3a. Oxcuasl, ruapokcuabl U conu xkenesa (II) u sxenesa (III), ux cocras, cBoiicTBa
U TIOJTyYEHHE.

Xumuueckuii IKCnepumenm

O3HaKOMJICHHE ¢ oOpa3laMu METaJIOB M CIUIaBOB, MX (DU3MYECKMMU CBONCTBaMH,
U3YYCHHUE PE3YJIbTAaTOB KOPPO3UU METALIOB (BO3MOXHO HCIIOJIB30BAHKME BHJICOMATEPHUATIOB),
0COOCHHOCTEH B3aMMOJCHCTBUS OKCHIA KaJbIUs U HATPUS C BOJIOM (BO3MOYKHO MCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), MCCIIEJOBAHUE CBOMCTB >KECTKOM BOJIbI, IpoIlecca TOPEHHUs xKeje3a B
Kuciaoposie  (BO3MOXKHO — KCIIOJNb30BaHHE  BUICOMATEpUAIOB), IMPU3HAKOB  IPOTEKAHUS
KaueCTBCHHBIX PEAKIIM Ha MOHBI: MarHUs, KaJbIlUs, alFOMUHUS, NWHKA, xkene3a (II) u xenesza
(IIT), menu (II), HabGmrOIeHWE W OMKMCAHKME TPOLIECCOB OKpAIIMBAHUS TUIAMEHH MOHAMH HATpPHS,
Kalusl U KaJIblus (BO3MOXHO HCIIOJIB30BAHKME BUACOMATEPUATIOB), UCCIIEIOBAHUE aM(pOTEPHBIX
CBOICTB THJIPOKCH/Ia alIFOMUHUS U TUIPOKCH/IA [IMHKA, PEIICHNUE SKCIIEPUMEHTANIBHBIX 3a/1a4 IO
Teme «BakHeume MeTalljibl U UX COCIMHEHUS.

XuMHus M OKpYyKaoLias cpeaa

BeH.IeCTBa U MaTcpualibl B HOBCGI[HCBHOI‘/‘I J)KU3HHU 4elloBeka. be3omacHoe HCIoJIb30BaHUE
BE€IICCTB M XHUMHUYCCKHUX peaKuHﬁ B 6I)ITy. HepBas[ noMoump HNpu XUMHUUYCCKHUX OXKOrax H
OTpaBJICHUAX.

XUMHUECKOE 3arpsi3HEHUE OKPY’KarolLlel cpezbl (MpelesibHas OMyCTUMas KOHLEHTpaLHsl
BeulecTs, gainee — [1/1K). Ponp XxuMuu B pelieHuu 3K0J0THYECKUX TPOOIIEM.

Xumuueckuii IKCnepumenm:
u3ydeHue o0pas3IoB MaTepralioB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHBIE MAaTEpUaJIbl).
Mescnpeomemnuie ceazu

Peanmaunﬂ MCKIIPCAMETHBIX CBs3EH IIpu U3Yy4YCHUU XUMHUU B 9 knacce OCYHICCTBIISICTCA
qepe3 HUCIIOJIb30BAHUEC KakK O6I_I_II/IX C€CTCCTBCHHO-HAYYHbIX HOHHTHﬁ, TaKk H HOH}ITHP'I,
SABJIAIOINUXCA CUCTEMHBIMU JIJISA OTACJIBHBIX ITPEAMCTOB CCTCCTBECHHO-HAYYHOI'O HUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MIOHATHS: HAyYHbIN (haKT, TUTIOTE3a, 3aKOH, TEOPHUs, aHATTU3,
CUHTE3, KIacCHU(pUKaIlusi, NEePUOAUYHOCTh, HAONIOJCHHUE, OKCIEPUMEHT, MOJAECIUPOBaHNE,
HU3MEPEHHE, MOJIEINb, SIBIICHHUE, TAPHUKOBBINA d(DPEKT, TEXHOTOTHS, MaTEPUATBI.

®dusnka: Marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHJ, W30TOIIBI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DJIEKTPUUECKUN 3apsj, TMPOBOAHUKH, MOJYIPOBOJHUKH,
TUAJICKTPUKH, (OTOIJIEMEHT, BEIIECTBO, TENO, 00BEM, arperarHoe COCTOSHHUE BEIIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUTMUECKas pEMmETKa, CIUIaBbl, (U3UUYECKHE BEIHYUHBI,
€IMHUIIBI I3MEPEHUS, KOCMUYECKOE TIPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COTHIIE.

buonorust: ¢orocunres, apixanue, Ouocdepa, 3KocucTeMa, MUHEpaJbHbIE YI0OpEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIE BEIIECTBA.

['eorpadus: armocdepa, rtumpochepa, MHHEpPaIbl, TOPHBIE TOPOABI, IOJIC3HBIC
HCKOTIaeMble, TOIUTHBO, BOIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JImgyHOCTHBIE pe3yiibTaTbl OCBOCHUA IIPOTpaMMbl OCHOBHOI'O O6H.[€FO 06pa3OBaHI/I${
JOCTUTI'arOTCA B XOI€ OGy‘-IGHI/ISI XHUMHUHU B €IUHCTBC yqe6H0171 1 BOCIIMTATCIbHOM JACATCIIbHOCTHU B
COOTBCTCTBUH C TpaAuIIMOHHBIMHA pOCCHfICKHMPI COLNUOKYJIbTYPHBIMUA n AYXOBHO-
HPAaBCTBCHHLIMU LCHHOCTSAMU, IMPUHATBIMU B O6H.[CCTB€ InpaBuJiaMl U HOPpMaMM NOBCIACHHUA U
CHOCO6CTBYIOT npoueccam CaMOIIO3HAHHA, CAMOPA3BUTHUA U COLUAIIN3 AN 06yqa}om1/1xc;l.

JImgyHOCTHBIE pPE3YJIbTAThl OTPAXKAKOT TI'OTOBHOCTH o6yqafoumxc;1 PYKOBOACTBOBATLCA
CHCTEMOM ITO3UTHBHBIX INCHHOCTHBIX OpI/ICHTaHI/Iﬁ U paCHIMPECHUC OIlbITa ACATCIBHOCTU Ha eé
OCHOBE, B TOM 4YHMCJIC B 4aCTHU:

1) naTPHOTHYECKOT0 BOCTUTAHUS:

LIEHHOCTHOTO OTHOLLIECHUA K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIC/INI0, TIOHMMAHUsI 3HAYCHUS XMMHUYECKOW HayKd B JKU3HH COBPEMEHHOTO OOIIECTBA,
CIIOCOOHOCTH BJIAJCTh JIOCTOBEPHOW MH(OpMALUEH O MEePEeIOBbIX TOCTHKEHHUIX U OTKPBITHSIX
MHPOBOM M OTCYECTBEHHOH XUMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMAX 00 yCTpOHCTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMS:

IPEACTABICHUS O COLMAIBHBIX HOpMax M IPAaBUIAX MEKIUYHOCTHBIX OTHOLICHUH B
KOJUICKTUBE, KOMMYHUKATHUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO TOJIE3HOU, Yy4eOHO-
UCCIIEI0BATEIbCKON, TBOPUYECKON U APYrUX BHJIAX JEATEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOM
COBMECTHOM JACATCIBHOCTH IIPU BBIITOJHCHHUN y‘Ie6HBIX, IIO3HABAaTCJIbHBIX 3a/Ja4, BBIIIOJIHCHUU
XUMHUYECKHX SKCIIEPUMEHTOB, CO3/1aHUM y4EOHBIX MMPOEKTOB, CTPEMIICHHUS K B3aUMOIIOHUMAaHHIO
¥ B3aMMOINOMOILIM B Ipoliecce 3TOM ydueOHOM JesITeNbHOCTH, TOTOBHOCTH OIICHMBATh CBOE
MOBEJCHUE U IOCTYIIKM CBOMX TOBAapUIIEH C MO3ULUU HPABCTBEHHBIX U IPABOBBIX HOPM C
y4E€TOM OCO3HAHUS ITOCJIEICTBUI IIOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHYECKHE  MPEJICTaBICHUs] O  BEIIeCTBE M  XUMHYECKOM  peakiuw,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHUsSI HAyKM M COCTaBISIOIINE OCHOBY JUIS
NOHMMAaHMUS  CYIIHOCTM HAayyHOW KapTHHBI MHpa, NPEACTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJbI, B3aUMOCBA3SIX YeJOBEKa ¢ MPUPOJHOM Cpeoi, 0 posn
XUMHH B [IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

[I03HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUW IO XUMUH,
HeoOXoauMble ISl OOBSCHEHUS HaOJI0/IaeMBbIX TIPOLIECCOB U SIBICHUMN, IO3HABATENIbHOM,
WH(OPMAIIMOHHON U YUTATEIBCKON KYJIbTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIHHON PaboThI
C Y4eOHBIMH TEKCTaMH, CIIPABOYHON JUTEPATypOH, JOCTYIMHBIMH TEXHUYECKUMH CPEICTBAMU
UH(OPMAIIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOYYEHHUIO U IO3HAHMIO, JII0OOO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHUIO, MMPOCKTHOW M HCCIIENOBATEIbCKONW AEATEIbHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH U YPOBHS 00y4YeHUs B AajbHEHIIEM;



4) ¢popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHHWE LIEHHOCTU JKU3HU, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY 3/10pPOBBIO,
YCTAHOBKM Ha 3[0pOBbIM 00pa3 JKU3HU, OCO3HAHME IOCJIEACTBUNH M HENPUATUE BPEIHBIX
NpUBbIUEK (YMOTPEOJICHUsS] aJKOTroJsl, HApPKOTHKOB, KYpPEHHs), HEOOXOAWMOCTH COOJIOACHUS
npaBuil 0€30IaCHOCTU HpU OOpallleHMM ¢ XMMHUYECKHMMM BELIeCTBaMH B OBITY U peajbHOMN
KHU3HH,

5) TPy10BOT0 BOCTIMTAHUS:

MHTEpEC K MPAKTHYECKOMY M3YyYEHHIO TPOGECCHid U Tpyaa pa3iudHOrO Poja, YBaKEHUE K
TPpyLy M pe3ylbTaTaM TPYAOBOHW JEATEIBHOCTH, B TOM YHUCJIE HAa OCHOBE IPUMECHEHUS
OPEIMETHBIX 3HAaHUM 10 XHWMHHM, OCO3HAaHHBIA BBIOOP HMHIMBUAYAJIBHOW TPAaeKTOPUU
IPOJIOIDKEHHUS 00pa3oBaHUS C YYETOM JIMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEeH, ycnelmHoi npodecCHOHAIbHON AEATENbHOCTH U
pa3BUTHS HEOOXOAMMBIX YMEHHI, TOTOBHOCTh aIalTHPOBATHCS B MPO(ECCHOHANBHOM Cpee;

6) 9K0JIOrH4eCKOT0 BOCTUTAHUS

HKOJIOTMYECKU L€JIECO00Pa3HOE OTHOLIEHUE K MPUPOJAE KaK MCTOYHHUKY JKHU3HHU Ha 3emile,
OCHOBE €€ CYIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 30POBOro0 U Oe30macHoro obpasza KHU3HHU,
OTBETCTBEHHOE OTHOUICHWE K COOCTBEHHOMY (DH3MUYECKOMY H TICHXHYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIOICHUS MPaBU OE30MaCHOTO MOBEACHUS IPU paboTe ¢ BEIIECTBAMU,
a TaK)KE B CUTYaLUAX, YTPOXKAIOIIUX 370POBbIO U KU3HU JIIOIEH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUA, TOJIy4aeMble TPH HU3YyYEHUU XUMHUH, IS peIeHUus
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH MPUPOTHON CPEIOH, ISl IOBBIICHHS YPOBHS SKOJIOTHYECKON
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapaKkTepa dKOJOTHYECKUX MPOOJIeM U MyTed MX pelieHus
MOCPEACTBOM METOJ0B XUMHH, IKOJOTHUYECKOTO MBIIIJICHHS, YMEHUSI PYKOBOJACTBOBATHCA UM B
[03HABATEJIbHON, KOMMYHHUKATUBHON U COLMAJILHOW IPAKTHUKE.

METAIIPEJMETHBIE PE3YJIbTATBI

B cocrtaBe MmerampeaMETHBIX pE3yNbTAaTOB BBIICISIOT 3HAYUMbIE IS (OPMHUPOBAHUS
MHPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, TUTIOTE3a, (aKT, CUCTEMA,
MPOIIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
peaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUI M3 ATHX MPeIMeTOB (OPMUPOBATH MPEACTABIEHUE O
[EJOCTHOW HAy4YyHOW KapTHMHE MHUpa, U YHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (IO3HABaTEIbHBIE,
KOMMYHUKATHUBHBIE, PETYJISITUBHBIE), KOTOphIE 00€CTeunBarOT (POpMUpPOBAHWE TOTOBHOCTHU K
CaMOCTOSITENILHOMY TUTAHUPOBAHUIO M OCYIIIECTBICHUIO YI€OHOM e TEIHOCTH.

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS
Ba3zoBble joruyeckue geiicTBud:

YMEHHUS UCIOJIB30BaTh TPHUEMBI JIOTHYECKOTO MBINIJICHUS TP OCBOCHWUW 3HAHMWIA:
pacKpbhIBaTh CMBICII XUMHUYECKUX TIOHATHH  (BBIACNIATH MX XapaKTepHBIE TMPU3HAKH,
YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH TMOHATHUSMHU), UCTIOIH30BaTh MOHSATHUS I OOBSICHEHUS
OTIIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU I KIacCHUPHUKAIUU
XUMHUYECKHX BEIIECTB M XMMHUECKUX PEaKIUi, YCTAHABIUBATH MPUIHMHHO-CIICJICTBEHHBIC CBSI3U
MeX1y 00BEKTaMHU U3YyUEHHUs, CTPOUTH JIOTUYECKUE PacCyKIeHUs (MHIYKTUBHbBIC, 1eTyKTUBHBIEC,
0 aHAJIOTHH ), eNIaTh BBIBOJBI U 3aKIIOUCHUS;



yYMEHHE NMPUMEHATh B MPOIECCEe MO3HAHUS MOHATHS (MPEAMETHbIE U MEeTallpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, MCIONb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
MPUMEHSIEMbIE B XUMHUHM MOJICJIbHBIC MPEICTABICHUS] — XUMUUYECKHUIM 3HAK (CMMBOJI DJIEMEHTA),
xumuueckass ¢GopMylia M ypaBHEHHE XUMHUYECKONM peakuu — TMpU pelIeHud YydyeOHOo-
MO3HABATENIbHBIX 3a/lay, C Y4ETOM OTUX MOJEIbHBIX MPEJICTABICHUN BBISBISATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YYaE€MBIX OOBEKTOB — XMMHUYECKHX BEILECTB U
XUMHUYECKHX PEAKIIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICACTBCHHBIE CBSI3U U
MIPOTUBOPEYHS B M3y4aeMBbIX IIPOIECCaX U SIBJICHUSIX.

Ba3oBrble ucciaenoBareLCcKue AeiiCTBHSA.

YMCHHE HCIIOJB30BAaTh ITOCTABJICHHBIC BOIIPOCHI B KAaUCCTBC HMHCTPYMCHTA IIO3HAHMSA, a
TaKXKC B Kady€CTBC OCHOBBI JJIA q)OpMI/IpOBaHI/IH THUIIOTE3blI II0 MPOBCPKE IPaBUIILHOCTU
BBICKA3bIBACMBIX CY)K,Z[GHHP'I;

MPUOOpPETEHUE OMbITa MO IUIAHUPOBAHMIO, OPTaHU3AIMHU M TMPOBEICHUIO YUYEHUYECKUX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJI0M MpoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €TI0
pe3ynbrar, GopMmynupoBaTh O0OOMIEHUS W BBIBOJABI IO pPe3y/IbTaTaM IPOBEIEHHOTO OIIBITA,
UCCJICIOBAHMSI, COCTABIISATh OTUET O MPOeNaHHOM padoTe.

PaGora ¢ undopmanmeii:

yMeHHue BbIOMpPAaTh, aHAIM3UPOBATh U MHTEPIPETUPOBATH UH(OPMAIMIO PA3IUUYHBIX BUJIOB
1 GOpM MPEICTABICHHS, IOTYyIAEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYIISIpHAsT TUTEpaTypa
XMMHUYECKOTO COZEp)KaHUs, CIpaBOYHble I[ocoOus, pecypchl IHTepHeTa), KpPUTHYECKU
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHIO;

YMEHHUE MPUMEHATh PAa3IMIHbIE METOIBI U 3allPOCHI P TIOUCKE U 0TOOpe WH(POPMAITUN U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS YUEOHBIX M MMO3HABATEIHHBIX 33124
OMpeNIeNIEHHOr0 TUMA, MPHOOpPETeHHEe OIblTa B 00JACTH MCIOJIB30BaHUS HH(POPMAILMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPOH aKTUBHOT'O MCITOJIB30BAHMS PA3TUIHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpATh ONTUMAIbHYIO (OpPMYy IpencTaBIECHUS
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIaeMble 3a/1aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
apyrumu popmamu rpaduky U ©X KOMOUHALIUSAMUY;

yYMEHHUE HCMOJb30BaTh M AHAIM3MPOBATH B Ipoliecce y4yeOHOM M HCCIe10BaTeNIbCKOM
JEeSTeIbHOCTH MH(MOPMAIIUIO O BIUSHUU POMBIIUIEHHOCTH, CETLCKOTO X0341CTBa U TPAHCIIOpTa
Ha COCTOSIHME OKPYXKaroLlel PUPOAHON CPEBI.

KoMMmyHuKaTHBHBIC yHHBepcaabHbIe yueOHbIe JeHCTBHUSA:

YMEHHs 3aJlaBaTh BOMPOCHI (B XOjA€ Auanora u (WIu) ITUCKYCCHU) IO CYIIECTBY
oOcyxmaemMoii Tembl, (HOpPMYITHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIHHO BBIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMCHUA NPECACTABIIATE MMOJTYYCHHBIC PE3YJIBTAThI IIO3HaBaTEIbHOU JACATCIIBHOCTU B YCTHBIX
U THCHbMEHHBIX TEKCTax; JeNaTh IPE3CHTAIMI0 Pe3yAbTaTOB BBIMOIHEHUS XHUMHUYECKOTO
IKCTIEpUMEHTa (J1a00paTOPHOTO OMBITA, JAOOPATOPHON PAOOTHI MO WMCCIIEIOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOT O MMPOEKTA);

YMEHUSI Y4eOHOrO COTPYAHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOW MO3HABATEIBHOU U
UCCIIEIOBATEIbCKON JICATENIBHOCTUH TPH PEIICHHHM BO3HHUKAIOIIMX MpoOJeM Ha OCHOBE yuéra



0o0IIMX WHTEPECOB W COTJIACOBaHMS MO3UIUH (0OCYXIeHHs, 0OOMEH MHEHHSIMH, «MO3TOBHIE
HITYPMBI», KOOPJIUHAIMS COBMECTHBIX JICHCTBHIA, ONPEICIICHHE KPUTEPUEB 110 OI[CHKE KayecTBa
BBITIOJTHEHHOW PaOOTHI U IPYTHE).

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiiCTBHSA:

YMEHHE CaMOCTOSTEIBHO ONPEACISTh LENIU ACATSIbHOCTH, TNIAHUPOBATh, OCYILICCTRIISTS,
KOHTPOJIUPOBATh M IPU HEOOXOIMMOCTH KOPPEKTHPOBATH CBOIO JCSTEIBLHOCTh, BBHIOMpATh
HanOonee dS(QeKTuBHbIE CIMOCOOBI peUmIeHHs Y4eOHBIX M IO3HABaTEJIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTaBJISITh MM KOPPEKTHPOBATh IMPEIJIOKCHHBIA alIrOpUTM JCUCTBUIl TpH
BBINIOJITHCHUH 3aJlaHMi C y4ETOM IIOJYYCHUS HOBBIX 3HAHUH 00 W3y4aeMbIX OOBEKTaX —
BEII[ECTBAX U PEAKLUsIX, OLCHUBATh COOTBETCTBHE IOJIyYCHHOTO Pe3yJibTaTa 3asBJICHHOMN eI,
YMEHHE UCIIOJIb30BATh U aHAIM3UPOBATh KOHTEKCTHI, TIPE/IaraeMble B YCJIOBUH 3aIaHUN.

HNPEIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMETHBIX pe3yJlbTaTOB [0 OCBOCHHUIO O053aTE€IBHOIO COJEpKaHUS,
YCTAHOBJICHHOTO JaHHOW (exepanbHOW pabodell MporpamMMoi, BBIIENSAIOT: OCBOCHHBIC
oOydJarlomMMuUCs Hay4YHble 3HAHUS, YMEHHS M CHOCOObI JeWCTBUH, creuuduyeckue s
npeAMETHOM 00sacTh «XUMUS», BUIBI JIEATEIBHOCTH TO TOJYYCHHIO HOBOTO 3HAHUs, €ro
MHTEPIIPETALNU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYAIIUSX.

K koHiy oOydeHus B 8 kjacce npeiMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxarb chOPMHUPOBAHHOCTD y 00YHAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBIC OCHOBHBIX XMMHMUYECKHUX TMOHSATHUH: aTOM, MOJIEKyJa, XMMHYECKUN
AJIEMEHT, NPOCTOE BEUIECTBO, CJIOXHOE BELIECTBO, CMECh (OJHOpPOJHAs W HEOIHOPOJHAsA),
BaJICHTHOCTb, OTHOCUTEJIbHAs aTOMHAs M MOJIEKYJIIpHas Macca, KOJWYECTBO BEIIECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBas JI0Jii XMMUYECKOTo 3JIeMEHTa B COEIMHEHUU, MOJISPHBIH O0OBEM,
OKCHJI, KACJI0Ta, OCHOBAHUE, COJIb, DJIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKast
peakuus, KiaccU(UKaIMs peakUui: peaklMH COECIUHEHUS, pPeaKlUu pasjoKEHUs, peakluu
3aMeIIeHus], peakiuu oOMeHa, 3K30- M SHI0TEPMUYECKHE peaKIiH, TeII0Boi 3P deKT peakuuu,
A7IpO aTOMa, PJIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOUTalb, paAlyC aToMa, XUMUYecKas CBS3b,
NOJIIpHAasl U HEMOJSPHAs KOBAJCHTHAs CBs3b, MOHHAs CBA3b, WOH, KaTHOH, aHWOH, PacTBOp,
MaccoBast 10Jisl BellecTBa (IIPOLEHTHAs! KOHIIEHTpAIHs) B pacTBOPE;

WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMUMHYECKMX IOHATHMM M TNPUMEHATH ITH
MOHSITHS IIPU OMTUCAHUH BEILECTB U UX MPEBPAIICHU;

UCIOJIb30BaTh XWMHUYECKYI0 CHMBOJIUKY JJIsi COCTaBleHHS (OpMyNT BeEUIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

OTpeNeNATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COCIMHEHMSX, CTEMEHb
OKHCJICHHUS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, IPUHA/ITIC)KHOCTh BEIIECTB K ONpPeAeIEHHOMY
KJlaccy COeAMHEHUH 1o QopMynam, BUJ XUMHUECKOW CBS3M (KOBaJeHTHAss M HOHHas) B
HEOPraHMYECKUX COEANHEHUSX;

packpbiBaTh cMmbIca Ilepuonnueckoro 3akona /[[. WM. MenneneeBa: neMOHCTpUpPOBATh
MOHMMAaHUE MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB OT UX MOJIOKEHUS B
ITeproanueckoii cucTeMe, 3aKOHOB COXPAHEHUSI MAcChl BELIECTB, IOCTOSIHCTBA COCTAaBa, AaTOMHO-
MOJIEKYJISIPHOTO YUEHHUs, 3aKOHAa ABOTaJipo;

ONMHUCBHIBATh W XapakTepuszoBaTh TaOnmuuHyto Qopmy Ilepuonuueckoit cucremsl
XMMHUYECKHX JJIEMEHTOB: pa3jvyaTh MOHATHS «IJlaBHas noArpynna (A-rpymnmna)» U «oOoyHast
noarpynna (b-rpynma)y», manbie u OoJbIIME NEPUOIBI, COOTHOCHTH 0003HAUYEHUs, KOTOpHIE
nMeroTcs B Tabnuie «lleprognyeckas cucrema xumudeckux snemeHToB J[. . MenneneeBay ¢



YUCJIOBBIMU XapaKTEPUCTHKAMU CTPOCHHMSI aTOMOB XUMHUYECKHUX JJIEMEHTOB (COCTaB U 3apsjl
a1pa, o0lee YUCIIo JEKTPOHOB U PACIPEICTICHUE UX 10 JIEKTPOHHBIM CIIOSM);

KJIacCu(UIUPOBaTh XMMUYECKHE DIIEMEHTBHI, HEOPTaHUYECKUE BEIIECTBA, XMMUYECKHE
peaxuu (1o YUCIy U COCTaBY YYacTBYIOUIMX B PEAKIIMU BEIIECTB, M0 TEIULIOBOMY 3P dEKTY);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XHWMHYECKHME CBOICTBAa BEIECTB pa3IMYHBIX
KJIACCOB, MOATBEPK/asi ONMUCAHUE NPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHHUU COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIUM;

IIPOTHO3UPOBATh CBOMICTBA BEIIECTB B 3aBUCHMOCTHM OT HMX KAaue€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IIPOTEKAHUS XUMHUYECKUX MPEBPALIEHUN B PA3IMYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCHUTEIBHYI0 MOJIEKYJSIPHYIO M MOJIIPHYKO MAcChl BEIIECTB, MAacCCOBYIO
JIOJTF0 XUMHUYECKOTO 3JIEMEHTa 1Mo (popMysie COeAMHEHHS, MACCOBYIO JIOJIFO BEIIECTBA B paCTBOPE,
MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUECKOU pEaKIH;

IPUMEHSATh OCHOBHBIE OIEPALMU MBICIUTEIbHON JEATEIbHOCTH — AHAJIW3 U CUHTE3,
CpaBHeHHME, OO0OOIIeHHe, CUCTeMaTHU3alfio, KIacCU(UKAIMIO, BBISBICHHE MPUYUHHO--
CJIEICTBEHHBIX CBA3EH — JUIsl U3yUYEHUsI CBOMCTB BELIECTB M XMMHUECKUX PEAKIIMM, €CTEeCTBEHHO-
Hay4yHble METOJbl TMO3HAHMUS — HAONIOJIEHUE, U3MEpPEHHE, MOJCIUPOBAHHUE, AKCIEPUMEHT
(peabHBII U MBICTICHHBIN);

cleoBaTh MpaBUiaM  TIOJNB30BAaHUS XUMHUYECKONM Tocyaod u  1ab0paTOpHBIM
o0opysoBaHUEM, a TakKe IpaBuiIaM oOOpallleHuss C BEIIeCTBAMU B COOTBETCTBUU C
MHCTPYKIUSMU IO BBIMOJHEHUIO J1a00paTOPHBIX XHUMHUYECKHUX OIBITOB IO TMOJYyYEHUI0 U
coOupaHMIO ra3000pa3HbIX BEIIECTB (BOAOPOJA M KHUCIOPOAA), MPUTOTOBICHUIO PacTBOPOB C
ONpENICIEHHOM MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh W MPOBOJUTH
XUMHUUYECKHE SKCIEPHUMEHTHI 10 pPAcHO3HaBaHUIO PAcTBOPOB IIEJIOYEH M KHUCIOT C MOMOIIBIO
UHAUKATOPOB (Jakmyc, dheHondraaent, METUIOPAHK U IPYTHE).

K koHiy oOydeHus B 9 kJjacce npeiMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxarb cHOPMUPOBAHHOCTH Yy OOYUAIOLIUXCSI YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHSATHI: XUMHUYECKHI 3JEMEHT, aToM,
MOJIEKYJIa, WOH, KAaTHOH, aHWOH, IIPOCTOE BEUIECTBO, CJOXKHOE BEIIECTBO, BaJIECHTHOCTD,
AIIEKTPOOTPUILIATEIILHOCTh, CTENEHb OKHUCIIEHUS, XWMHUYECKash pEeaKlMs, XUMHYEcKas CBS3b,
TETUIOBON PPEKT peakiyu, MOJb, MOJISIPHBIM 00BEM, PacTBOP, IIAEKTPOIUTHI, HEINEKTPOIMTHI,
AIIEKTPOJINTUYECKAs] JAMCCOLMAIMS, PEAKIMM HOHHOrO OOMEHa, KaTajau3arop, XUMHYECKoe
paBHOBecHE, OOpaTHUMble W HEOOpaTHMblE pPEaKLHU, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC
peaKkIuy, OKHCIHTEIb, BOCCTAHOBUTENb, OKHUCIECHHE W BOCCTAHOBIICHHE, aJUIOTPOIIHS,
aM(pOTEepHOCTh, XUMHUYECKasi CBA3b (KOBaJECHTHAs, MOHHAs, METAJUINYECKas), KpUCTANINYecKas
peméTKa, KOppO3Usl METauIOB, CIUIABBl, CKOPOCTh XHWMHYECKOW pEaKkIHH, MNPEIeIbHO
nonycrumas koHueHnTpanus I1/1K Bemectsa;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMUMHYECKMX IOHATHM M NPUMEHATH ITH
MOHSTHS IIPH OMTUCAHUM BELLIECTB U UX MPEBPAICHHI;

UCMOJIb30BaTh XWMHUYECKYI0 CHMBOJIUKY JJIsI COCTaBle€HHS (OpMYyNT BEUIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

OIPEAEIATh BAJIECHTHOCTh U CTENEHb OKUCIEHUSI XUMUYECKUX DJIEMEHTOB B COCIMHEHUSX
pPa3IMYHOr0 COCTaBa, MPHUHAIIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COEIMHEHUH IO
dbopmynaM, BUJ XUMUYECKON CBSA3M (KOBaJEHTHAasl, HOHHAs, METAIJIMUECKas) B HEOPTaHUUECKUX
COEIMHEHUSX, 3aps]l MOHA MO XUMHYECKOM (opmyie, XxapakTep cpellbl B BOAHBIX PacTBOpPax
HEOPraHUYECKUX COEAVNHEHUN, TUIl KPUCTAININYECKON PEIIETKN KOHKPETHOTO BELIECTBA;

packpsiBaTh cMbIci [leproanueckoro 3akona JI. 1. MenaeneeBa u J1eMOHCTPUPOBATH €TI0
[OHMMAaHME: OIMCHIBaTh W XapaKTepu3oBaTh TabmuuHyio (opmy Ilepuoanyeckoit cucTembl
XMMHUYECKHX JJIEMEHTOB: pa3jvyaTh MOHATHS «IJlaBHas noArpynna (A-rpymnmna)» U «o0ouHast
noarpynna (b-rpynma)», manble u OonblIMe MEpUOIbI, COOTHOCHTH 0003HAUYEHUS, KOTOpHIC
UMEIOTCA B IMEPUOAMUYECKON TaONMIE, C YHUCIOBBIMH XapaKTEpPUCTHKAMU CTPOEHUS aTOMOB



XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsi Aapa, oOlee YUCIo 3JIEKTPOHOB M pacipeaesieHue ux
I10 JIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB
U UX COCTUHEHUH B MpeaesiaX MajbIX MMEePHOAOB U TIABHBIX MOATPYII ¢ YYETOM CTPOCHHS HUX
aTOMOB;

KJIacCu(UIUPOBaTh XMMUYECKHE DIIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XMMUYECKHE
peakuuu (1o YMCiIy M COCTaBy y4acTBYIOIIMX B PEAKIMU BEILECTB, IO TemaoBoMy 3¢ddekry, mo
U3MEHEHUIO CTETICHEH OKUCIICHUS! XUMHUECKUX AJIEMEHTOB);

XapakTepu3oBaTh (ONHUCHIBaTh) OOIME U CHEHU(pHUUECKUe XMMHUYECKHE CBOMCTBA
IPOCTHIX M CIOXHBIX BEIIECTB, MOATBEPHK/Iasi OMUCAHNE MMPUMEPAMH MOJIEKYJISPHBIX 1 MOHHBIX
YPaBHEHMH COOTBETCTBYIOILUX XUMUUYECKUX PEaKuii;

COCTaBJIAITh YPABHEHUS IEKTPOJIUTUYECKONW TUCCOLMALMU KUCJIOT, IIEJ0Yell U Cojeil,
IOJHBIE M COKpAlEHHbIE YPaBHEHUS peakuuil HOHHOro OOMEHa, YypaBHEHMs pEaKIUid,
NOJTBEPKIAIONIMX CYIIECTBOBAHUE T'€HETHYECKOH CBSI3M MEXIy BEUIECTBAMHU DPA3IUYHBIX
KJIaCCOB;

pPacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEJIBHBIX pEaKkUuil MOCPEACTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajlaHCa ITHX PEeaKLuii;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT WX CTPOEHUS, BO3MOKHOCTH
IPOTEKaHUS XUMUYECKUX MPEBPAIIECHUI B pa3IMYHbIX YCIOBUSAX;

BBIUMCIISTH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacchl BEILECTB, MacCOBYIO
JIOJIF0 XUMHUYECKOT0 JIEMEHTa 110 (popMyJlie COeAMHEHHs], MACCOBYIO JIOJIFO BEIIECTBAa B pacTBOPE,
IPOBOJUTH PACUYETHI 110 YPABHEHUIO XUMUYECKON PEaKIINH;

coOuoiaTh  IpaBWiIa  IOJb30BAaHUS  XMMHUYECKOM mocynoil u  1abopaTOpHBIM
00opy/i0BaHUEM, a TaKXKe IIPpaBHia 00pallleHUs C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLUSIMU
[0 BBINOJHEHUIO JAa0OpaTOPHBIX XHWMHYECKHUX OINBITOB IO TOJYYEHUIO M COOUpPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHUAKa U YTIIEKUCIIOrO ra3a);

IPOBOJUTH PEAKIMM, MOJATBEP:KJIAIOIIME KadyeCTBEHHBIH COCTaB Pa3IMYHBIX BEIECTB:
pacro3HaBaTh OIBITHBIM MYTEM XJIOpHUA-, OpoMHI-, MOAUA-, KapOoHaT-, ¢ocdar-, cuIuKar-,
cyibdar-, THAPOKCUI-UOHBI, KAaTHOHBI aMMOHHS ¥  MOHBl M3YYEHHBIX  METaJJIOB,
NPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX BEIECTB;

INPUMEHSATh OCHOBHBIE ONEpald MbICIUTEIbHON ESITEeNbHOCTH — aHallu3 U CUHTE3,
CpaBHEHHE, 0000IIEHNE, CUCTEMATH3AIUIO, BbISIBICHUE TPUYUHHO-CIIEICTBEHHBIX CBSA3EH — 1Jis
U3y4YEHHs CBOMCTB BEIECTB U XMMUYECKUX PEAKIMH, €CTeCTBEHHO-HAYUYHbIE METO/IbI TO3HAHUS
— HaOJI0IeHNE, N3MEpPEHUE, MOAECIUPOBAHNE, SKCIIEPUMEHT (pealbHbIN 1 MBICIIEHHBIH).

JeATeIbHOCTD YYUTEJIA ¢ Y4€TOM NPOrpaMMbl BOCIIUTAHHUSA

- YCTAHOBJICHUE JIOBEPUTEIIbHBIX OTHOIIECHUN MEXKY YUUTEIEM U €ro Y4eHUKaMH,
CIOCOOCTBYIOLIUX MMO3UTUBHOMY BOCIIPUSATHIO yYalIUMKCS TpeOOBaHUM U MPOCHO yuuTeNs,
MPUBJICYCHUIO MX BHUMaHUS K 00CyKaeMOi Ha ypoke HH(pOopMaluy, akTUBU3ALINN UX
MMO3HABATEIILHOM JICSITETbHOCTH;
- MO0y /IeHUE IIIKOJIbHUKOB COOJII0AATh Ha YpOKe OOLIePUHSATHIE HOPMBI TIOBEJICHHUS, IIPaBUIIa
OO0IIEeHUs CO CTapIIUMHK (YUUTEISIMH) M CBEPCTHUKAMU (IIIKOJIbHUKAMM), IPUHLUIIBI y4eOHOM
JUCLHUIIIMHBI U CAMOOPTraHU3alUu;
- IPUBJICYEHUE BHUMAHMS IIKOJBHUKOB K IECHHOCTHOMY aCIIEKTYy M3y4aeMBbIX Ha ypOKax
SBJIEHUH, OpraHu3alus ux paboThl ¢ OJy4yaeMol Ha YPOKe COIIMaIbHO 3HAaUUMOM HHpOopMaIireit
— MHUIIMMPOBaHHE ee 00CYKIEHHs, BHICKa3bIBaHUS YUalMMKICS CBOETO MHEHHUS IO €€ OBOY,
BBIPa0OTKH CBOETO K HEH OTHOIICHUS;
- UCTOJIb30BAHNE BOCIIUTATENIBHBIX BO3MOXKHOCTEN COAEp KaHUs y4eOHOI0 IIpeaAMETa uepes
JEMOHCTPALMIO JETAM IIPUMEPOB OTBETCTBEHHOI'0, IPAKIaHCKOI'O MIOBEICHMS, IIPOSIBIICHUS



YEJIOBEKOIIOOMS ¥ TOOPOCEPACUHOCTH, Yepe3 MO00P COOTBETCTBYIOIIMX TEKCTOB JIJIsl YTCHHUS,
3a/1a4 JUIsl penieHusl, MPOOJIEMHBIX CUTYyallui It 00CYKIeHUs B KJlacce;

- IPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (POPM pabOThI yyaIuXcs: HHTEIUIEKTYaIbHBIX UTP,
CTI/IMy.HI/IpyIOH_[I/IX HO3HaBaT€JIBHy10 MOTHUBALMIO ITIKOJBHUKOB, JUJAKTHUYCCKOI'O TCana, rac
HOJ'Iy‘IeHHbIe Ha ypOKe 3HAHUA O6BII‘pBIBaIOTCSI B TeanaJIBHbIX IIOCTaHOBKaAXx, HHCKYCCHﬁ,
KOTOpPBIC JAIOT YYaIIUMCsI BO3MOKHOCTh IIPHOOPECTH ONBIT BEJCHHUS KOHCTPYKTHBHOIO JHAJIOTa;
IPYIIOBOM pabOTHI MJIM Pa0OTHI B Mapax, KOTOPhIC y4aT MIKOJbHUKOB KOMaHIHOW paboTe u
B3aMMOJICHCTBHIO C IPYTHUMH JICTHMHU;

- BKJIFOYECHHE B YPOK MIPOBBIX MPOLIEAYP, KOTOPHIC IIOMOTAIOT MOIICP)KaTh MOTUBALIUIO JIETCH K
Honyqumo 3HaHI/II71, HaJIA> KUBAHHUIO ITO3UTHUBHBIX MCKJINYHOCTHBIX OTHOIHCHI/Iﬁ B KJIaCCE,
MOMOTAIOT YCTAaHOBIICHUIO JOOPOKENATEIbHON aTMOC(EPHI BO BpEMS YPOKa;

- opraHmauHs{ HIe(l)CTBa MOTI/IBI/IPOBaHHI)IX n BPYZ[I/IpOBaHHI)IX yqaumxc;{ Hagd UX
HeycneBaIOHII/IMI/I OAHOKJIaCCHUKaMHU, JAar0IeTro NMIKOJbHUKAM COLIMAaJIBHO 3Ha‘~II/IMl)H>'I OIIBIT
COTPYZHUYECTBA ¥ B3aMMHOM ITOMOIIIH;

- HHUIIMUPOBAHKE U MOIEPIKKa UCCIICI0BATEIbCKOM JEATCIBHOCTH MIKOJIBHUKOB B paMKax
peanu3ai UMM WHIMBHYaTbHBIX U TPYIIIOBBIX HCCIIEIOBATEIBCKUX MPOCKTOB, YTO IACT
IIKOJIbHUKAM BO3MOXHOCTh IIPUOOPECTH HABBIK CAMOCTOSTEIIBHOIO PEIICHHUS TEOPETUYCCKOM
HpO6JI€MBI, HABBIK I‘eHepI/IpOBaHI/Iﬂ nu O(i)OpMJ'ICHI/I?I CO6CTBGHHI)IX Hﬂeﬁ, HaBBIK YBa)KI/ITeJII)HOFO
OTHOIIICHUA K TYXXUM naesam, O(l)OpMJIeHHI)IM B pa60Tax I[pyrnx I/ICCJIG[[OBaTe.Hef/'I, HaBBIK
yOJIMYHOTO BBICTYIUIEHUS NIEPE]] ayAUTOPUEH, apryMEHTUPOBAHUSI_U OTCTAaUBAHUS CBOEU TOUKU
3peHUHL.



TEMATHYECKOE IINIAHUPOBAHUE

8 KIIACC

HanmenoBanne pasaciioB u
TEM

Bcero
JacoB

KonTpon
bHBIC

[IpakTuu
€CKue

DJIEKTPOHHBIE
00pa3oBaTesbHBIE PECYPCHI

Pa3zpmea 1.
IlepBoHauaibHbIE
XMMHYeCKHEe MOHATHS

11

Xumus — BakHas 00J1aCTh
€CTECTBO3HAHUS U
MPAKTUYECKOU
JIeITEIIbHOCTH YCIOBEKA

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

1.2

BemiectBa u XuMHUYeCKHE
peaxiuu

15

bubmuorexa [JOK
https://m.edsoo0.ru/7f41837c

Hroro no pasacity

20

Pa3gen 2. Baxkueiiue
npeacTABHTEIH
HEOPraHWYeCKUX BelleCTB

2.1

Boznyx. Kucnopon.
[Tonsatue 00 okcrmgax

bubmuoreka [JOK
https://m.edsoo0.ru/7f41837c

2.2

Bopopoa. ITonsarue o
KHCJIOTaX U COJISIX

bubmuorexa [JOK
https://m.edso0.ru/7f41837c

2.3

KonnyecTBeHHBIE
OTHOLICHUA B XUMHUU

bubmuoreka [JOK
https://m.edso0.ru/7f41837c

2.4

Bona. Pacteopsl. Ilonstue
00 OCHOBaHUSX

bu6mmoreka [JOK
https://m.edso0.ru/7f41837c

2.5

OCHOBHBIE KJIaCCHI
HEOPTaHUYECKUX
COeTMHEHNN

11

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

Hroro no paszueny

33

Paznean 3. [lepunoanueckuii
3akoH u Ilepuoanyeckas
cHCTeMa XUMHYECKUX
sjaemenTos . U.
MenpeneeBa. CTpoenue
aToMOB. XHMHYeCKast
cBsI3b. OKUCIUTEIbHO-
BOCCTAHOBHMTE/IbHbIC
peakuum

3.1

[lepronnueckuii 3aKOH U
Ilepnonnueckas cucrema
XAMHYECKUX IJIEMEHTOB /[[.
N. Menneneesa. CtpoeHne
aToma

bu6nmoreka [JOK
https://m.edsoo0.ru/7f41837c

3.2

XUMHYIecKas CBS3b.
OKHUCIMTENIBLHO-
BOCCTAaHOBUTEIbHEIE
peakuuu

bu6mmorekxa [IOK
https://m.edsoo.ru/7f41837c

Uroro no pazgeny

15

1

HNTOI'O

68

4

9 KJIACC
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No | HaumenoBanue paznenoB u | Becero | Kontpon | [Ipaktuu | DnekTpoHHBIE
TEM YacoOB | bHbBIC €CKHe 00pa3oBaTeNIbHbIC PECYPChI
Pa3gen 1. BemiecTtBo n
XMMHYECKHe peakiun
1.1 | IToBTrOpenwue u yrayonenue | 6 1 bubnroreka [JOK
3HaHHUI OCHOBHBIX Pa3/IeIIOB https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
1.2 | OcHOBHbBIC 3aKOHOMEPHOCTH | 4 bubmuoreka [IOK
XUMHYECKHUX PEaKIuii https://m.edsoo.ru/7f41a636
1.3 | DrnekrpoauTUyecKas 8 1 1 bubmuorexa [IOK
IHUCccoranusl. XUMUUECKHUE https://m.edsoo.ru/7f41a636
peaKIMy B pacTBOpax
HWroro 1o pasueny 18 2 1
Pa3zgen 2. HemeTaauanl u
HX COeTHHEHUSI
2.1 | O61mas xapaKTepUCTHKA 4 1 bubnnoreka [JOK
XUMHYCCKHX 3JIEMCHTOB https://m.edsoo.ru/7f41a636
VIIA-rpynnel. ["asnorensl
2.2 | OO1mas xapakTeprCTHKa 6 bubnunorexa LIOK
XUMHUYECKHX DJIEMECHTOB https://m.edsoo.ru/7f41a636
VIA-rpynmnel. Cepa u eé
COC/IMHCHUS
2.3 | OO1mas xapaKkTepruCcTHKa 7 1 bubnunorexa LIOK
XUMHUYECKHX DJIEMECHTOB https://m.edsoo.ru/7f41a636
VA-rpynmsl. A30T, pocdop
U WX COCIMHEHHUSI
2.4 | OOmast xapaKTepUCTHKA 8 1 2 bubmorexa [IOK
XUMHYECKHX DJIEMEHTOB https://m.edsoo.ru/7f41a636
IVA-rpynnel. Yrnepoa u
KPEMHHU ¥ UX COCTMHCHHUS
HWroro mo pazneny 25 1 4
Pa3znen 3. Mera/uibl M UX
coeIMHEeHH
3.1 | O6mue cBoiicTBa MeTa/LIOB | 4 bubmorexa [IOK
https://m.edsoo.ru/7f41a636
3.2 | BaxHeiimue MeTauiel M ux | 17 1 2 bubmuoreka [JOK
COEIUHEHUS https://m.edsoo.ru/7f41a636
HWroro o pasueny 21 1 2
Paznen 4. Xumus u bubmuoreka [JOK
OKpY:KaloIas cpeia https://m.edso0.ru/7f41a636
4.1 | BemecTBa U Matepuabl B 3 bu6nmoreka [JOK
JKH3HH YeJTOBEKa https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
[ToBTOpenue u 0000menue | 1
3HAHUI
NTOI'O 68 4 7
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KaﬂennapHO-TeMaaneCKoe IJIAHUPOBAHUEC

8 kuacc
Ne Ne Tema ypoka Jara Jara
n/m | o/o o o
B miany | ¢akrty
TeMe
Pa3nea 1. IlepBonauyanbHble
xuMudeckre nousitus ( 20 yacon)
1.1 Xumus - sasxcuetiwas obracmo
eCmecmeo3HanUs U NPAKMU4ecKoll
desimenvHOCMU YellogeKa (5 uacos)
1 1 BBoanbiii nacrpykrax no Th npu Bbu6mmoteka [JOK
pabote B kabuneTe xumuu. [Ipeamer https://m.edsoo.ru/7f
XUMUHU. POJIb XUMHH B J)KU3HHU YEJIOBEKA. 41837c
Tena u BemiecTBa
2 2 Ilonsarue o MeTonax MO3HAHHS B bubnunoreka LIOK
XHUMHH. https://m.edsoo.ru/ff
0d227e
3 3 [TpakTrueckas padota Nel. [IpaBuna bubnnorexa [JOK
paboThI B 1a0OPATOPHH U IIPUEMBI https://m.edsoo.ru/ff
obparieHus ¢ 1a00paTOPHBIM 0d23dc
obopynoBanueM. Uucrpykrax mo Th.

4 4 Yucteie BemecTBa U cMecH. CIocoObl bubnmorexa LIOK

paseneHust cMeceil. https://m.edsoo.ru/ff
0d26ca

5 5 [Tpaktrueckas padota Ne 2. bubmuoreka [IOK

Paznenenue cmeceii Ha mpumepe https://m.edsoo.ru/ff
OYHCTKH TTOBAPEHHOM COJIA. MHCTPYKTakK 0d28c8
no Th.
1.2 Bewjecmsa u xumuueckue peaxyuu
(15 uacos)

6 1 ATOMBI U MOJIEKYJIBL. bubmuoteka [IOK
https://m.edsoo.ru/ff
0d2a6c

7 2 XuMHUYeCKue 3JIEMEHTHI. 3HAKH XHM. but6mmorexa [IOK

DIIEMEHTOB. https://m.edsoo.ru/ff
0d2be8

8 3 [IpocTeie 1 cnoXxHBIE BELIECTBA. bubmuotexa [IOK
https://m.edsoo.ru/ff
0d2a6c

9 4 ATOMHO-MOJIEKYJISIPHOE YUCHUE. bubnuotexa [JOK
https://m.edsoo.ru/ff
0d2d50

10 5 3aK0H OCTOSHCTBA COCTaBa BEIECTBA. but6mmoreka [IOK

Xumudeckas popmysa. BalreHTHOCTb. https://m.edsoo.ru/ff
0d2eae

11 6 OTHOCHUTEIbHEIC aTOMHAS U bubnunoreka LIOK

MOJIEKYJISIpHAsI MacCCHl.

https://m.edsoo.ru/ff
0d323c
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12 7 MaccoBast 10J11 XUMAYECKOTO DJIEMEHTA but6mmoreka [IOK
B COCITUHCHUH. https://m.edsoo.ru/ff

0d350c

13 8 KonnuecTBo BemecTBa. Moib. bubnunorexa LIOK
MossipHas Macca. https://m.edsoo.ru/ff

0d5230

14 9 du3nyeckue U XUMUYCCKUE SBICHUS. but6mmoreka [IOK
XUMHUYECKUE PEAKIIUU. https://m.edsoo.ru/ff

0d37fa

15 10 [Ipu3Haku U yciaoBUsI IPOTEKAHUS Bu6muotexa [JOK
XUMHYECKUX PEaKIHiA. https://m.edsoo.ru/ff

0d3al6

16 11 3aK0H COXpaHEHHUsI MacChl BEIIECTB. but6mmoreka [IOK
XUMHUYECKUE YPAaBHCHUSL. https://m.edsoo.ru/ff

0d3b88

17 12 BrruuciieHus KojaudecTBa, MacChl bubnunoreka LIOK
BEILIECTBA 110 YPABHEHUSAM XHMUYECKUX https://m.edsoo.ru/ff
peaKIHii. 0d5708

18 13 Knaccudukanuss XaMHUUECKHX PEaKIIHid. bu6nmorexa LIOK

https://m.edsoo.ru/ff
0d3f34

19 14 M.B. JIoMOHOCOB — y4eHBIN- bubnuoreka [IOK
sHimKIoneauct. O6o0IIeHHE U https://m.edsoo.ru/ff
cucTeMarTu3alus 3HaHuil. 0d40c4

20 15 KonTpoabHnas padora Nel. nmo teme bubmuoreka [JOK
«BelecTBa 1 XUMUYECKUE PEAKITUI. https://m.edsoo.ru/ff

0d4290
Pasznen 2. Ba:xxkneiimme
NMpeACTABUTEIN HEOPraHUIECKUX
BemecTB. KosinuecTBeHHbIE
OTHOIIeHUs B xumum (32 yaca).
2.1 Bozoyx. Kucnopoo. Ilousmue 06
okcuoax (6 uacos)

21 1 Bozayx — cmeck ra3os. Cocrtas bubmuoteka [IOK
BO31yxa. Kucimopoma — anemMeHT u https://m.edsoo.ru/ff
npoctoe BemectBo. O30H. 0d448e

22 2 du3nyeckne 1 XUMAYECKHEe CBOMCTBA but6mmoreka [IOK
KHUCTIOpo/ia (peakiuy OKUCIICHUS, https://m.edsoo.ru/ff
ropenus). [Toustue 06 okcumax. 0d4614

23 3 Crioco6bI mostyueHus KUCI0poa B bubmuoteka [IOK
7a00paTOPHUH U MPOMBIIILIEHHOCTH. https://m.edsoo.ru/ff
[Ipumenenue kucaopoa. 0d497a

24 4 TennoBoii a3 ekt XxuMudeckux bubmuoteka [IOK
peaKIInii. https://m.edsoo.ru/ff

0d4790

25 5 TorumBo (HedTh, yroiab, MeTaH). bubnuotexa [JOK

https://m.edsoo.ru/ff
Od4c4a
26 6 [Ipaktudeckas padora Ne 3. [Tonydenue bubnmoreka [JOK

U coOMpaHue KUCIIOPO/1a, H3YIEHUE €r0
cBoMcTB. MHcTpykTax mo Th.

https://m.edsoo.ru/ff
0d4ae?

2.2 Booopoo. Ilousmue o kucromax u



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2

cosix (5 uacos)

27 Bopmopon — snemeHT u npocroe Bu6muotexa [JOK
BeliecTBo. HaxokaeHue B mpupo/Ie. https://m.edsoo.ru/ff
0d4dd0
28 duznyecknue 1 XUMAYECKHE CBOMCTBA but6mmoreka [IOK
BojIopoaa. [IpumeHenue Boopoa. https://m.edsoo.ru/ff
0d4dd0
29 IlonsaTHe 0 KMCIOTAaX U COJISIX. bubnunorexa LIOK
https://m.edsoo.ru/ff
0d50d2
30 Crnioco0sI 1oTydeHust BOAOPO/Ia B but6mmoreka [IOK
J1a00paTOpHH. https://m.edsoo.ru/ff
0d4dd0
31 [IpakTuyeckas padora Ne 4. [Tomyuenue Bbu6mmoteka [JOK
U coOupaHue BOJ0PO/Ia, H3YYCHUE €ro https://m.edsoo.ru/ff
CBOMCTB. MHcTpykTax mo TH. 0d4f42
2.3 Konuuecmeenmvie omuouwieHus 8
xumuu (4 uaca)
32 MonsipHblii 00beM Ta30B. 3aKOH Bu6moteka [JOK
ABorajpo. https://m.edsoo.ru/ff
0d542e
33 Brruncienrne oo0bemMa, KOJIMYECTBA bubmuoreka [{OK
BEILIECTBA ra3a 10 U3BECTHOMY https://m.edsoo.ru/ff
KOJIMUECTBY BEIIECTBA WK 00BEMY. 0d55a0
34 Brrancierne 066eM0OB Ta30B 110 but6mmoreka [IOK
YPaBHEHUIO XMMUYECKUX PeaKInii Ha https://m.edsoo.ru/ff
OCHOBE 3aKOHa 00BEMHBIX OTHOIIICHUI 0d5708
ra3oB.
35 Pemenue 3amay ¢ UCIIOIBL30BaHUEM bu6anoreka LIOK
MTOHATHI: KOJMYECTBO BEIECTBA, https://m.edsoo.ru/ff
MOJISIpHBIE Macca U 00bEM, YHCIIO0 0d587a
ABoragpo.
2.4 Booa. Pacmesopwi. [lonamue 06
ocHosanusix (7 4acos)
36 duznyueckne 1 XUMUYECKHEe CBOMCTBA bubmmoreka [IOK
BOJIBI. https://m.edsoo.ru/ff
0d587a
37 CocraB ocHoBanuii. [Tousarue 00 bubnunorexa LIOK
UHIUKATOpaX. https://m.edsoo.ru/ff
0d59e2
38 Bopna kxak pactBopurens. MaccoBas bubmuorexa [IOK
JIOJISl PACTBOPEHHOTO BEIIECTRA. https://m.edsoo.ru/ff
0d5b40
39 [TpakTudeckas padorta Ne 5. bubmmoreka [JOK
[IpuroroBnenue pacTBOpoOB coeit ¢ https://m.edsoo.ru/ff
OTIpeIeIEHHOM MacCOBOM J0Iei 0d5eba
pacTBOpEHHOTO BelecTBa. MHCTpyKTax
o Th.
40 KonTtponpHas padora Ne2 o teme bubnmoreka [JOK

«Kucnopoa. Bogopon. Boga».

https://m.edsoo.ru/ff
0d6342

2.5 Ocnosnble Knaccol HeopecaHUu4eCKux
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coedunenutl (11 uacos)

41 1 OKcubl, X COCTaB, KIIACCU(PUKALINS, bubnunoreka LIOK
HOMEHKJIATypa. https://m.edsoo.ru/ff
0d664e
42 2 [Tomy4yeHue U XUMHYECKUE CBOMCTBA bubnuotexa [JOK
KUCIIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX https://m.edsoo.ru/ff
OKCHJIOB. 0d664e
43 3 OcHoBaHus, UX COCTaB, bubnunorexa LIOK
Kiaaccu(uKaIys, HOMEHKIATypa. https://m.edsoo.ru/ff
0d67ca
44 4 [Tomy4yeHue U XUMHYECKUE CBOMCTBA bubnuotexa [JOK
OCHOBaHHHU. https://m.edsoo.ru/ff
0d67ca
45 5 Kucnotsl, ux cocras, kiaccudukausi, bubmnoreka IIOK
HOMEHKJIaTypa. https://m.edsoo.ru/ff
Odfee2
46 6 [Tonyuenue n XuMUYECKHUE CBOMCTBA bubmuorexa [IOK
KHCJIOT. https://m.edsoo.ru/ff
Odfee2
47 6 Conu (cpenHue), uX COCTaB, bubnmnoreka [HOK
HOMEHKJIATypa, CIIOCOOBI MOJyYCHUS U https://m.edsoo0.ru/00
XUMHYECKHE CBONCTBA. ad9474
48 7 [TpakTudeckas padora Ne 6. Pemenue bubnuoreka [IOK
9KCIIEPUMECHTAJILHBIX 3a7aY. https://m.edsoo.ru/00
Wucrpykrax no Th. ad9b7c
49 8 ['eHeTnyeckas CBs3b MEXAY KlaccaMu bu6muoreka [JOK
HEOPraHUYECKUX COCTUHCHUIA. https://m.edsoo0.ru/00
ad9a50
50 9 I'eneTnueckas CBA3b MEKIY KIIaCCaMH bubmmoreka [JOK
HEOPraHMYECKUX COSAMHEHUH. https://m.edsoo.ru/00
ad9a50
51 10 O00011IeHNE U CUCTEMATU3ALHs 3HAHUN bu6nuorexa [IOK
o TeMe «OCHOBHBIE KJIACCHI https://m.edsoo.ru/00
HEOPraHMYECKUX COCTUHEHUI. ad9ch2
52 11 KonTponsHnas padora Ne3 no teme bubmuoreka [IOK
«OCHOBHBI€ KJIaCChl HEOPTraHUYECKHX https://m.edsoo0.ru/00
COCIMHCHU Y. ad9ela
Pasnen 3. [lepnoanyeckuii 3aKoH u
Ilepuoanyeckasi cucrema
XHMHUYECKHX dJIeMeHToB . U.
MenneneeBa. CTpoeHue aTOMOB.
Xumuyeckas cBsi3b. OKUCINTEIBHO-
BOCCTAaHOBHTEJIbHbIE peakuuu (15
4aCOB)
3.1 Ilepuoouueckuil 3aKOH u
Ilepuoduueckas cucmema XumMudeckux
onemenmos 0. H.  Menoeneesa.
Cmpoenue amomos (7 wacos)
53 1 [lepBble MOMBITKU KJIACCU(PHUKAIIN bubmuotexa [JOK

XUMHYECKHX 31eMeHTOB. [loHsTHE O

https://m.edso0.ru/00



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa

rpynnax CXOJHbIX 3JICMCHTOB.

ad9offa

o4 [Tepuoanueckuii 3akon u [1ICXD J.1. bubmmoreka [JOK
Menenecna. https://m.edso0.ru/00
ada52c

55 [Tepuonpl, TpynIbl, TOATPYIIIHI. bubmuorexa [IOK
https://m.edsoo0.ru/00
ada52c

56 Crpoenue atomoB. COCTaB aTOMHBIX bubnmoreka [JOK

saep. M30Torsl. https://m.edso0.ru/00
ada342

57 CtpoeHue IeKTPOHHBIX 000JI0UeK bubnuorexa [IOK

aTomoB 3eMenToB [ICXD. https://m.edsoo.ru/00
ada6bc
58 XapakTepucTuka XUMHYECKOTO bubmmoreka [JOK
9JIEMEHTA Ha OCHOBAHHH €r0 https://m.edso0.ru/00
TIOJIOXKEHHSI B TICPHOINYECKON CHCTEME. ada824

59 3nauenue [lepuoanyeckoro 3akoHa u bubmmoreka [JOK
[EPUOIUIECKON CHCTEMBI XUMHYECKUX https://m.edso0.ru/00
snemenToB JI.11. Menaeneena. ada96e
3.2 Xumuueckasn cesazv. OxuciumenvHo-
soccmanosumenvHvle peakyuu (8
4acoe)

60 DIEKTPOOTPUIIATEIIEHOCTD. bubnmoreka [JOK
https://m.edsoo0.ru/00
adaab8

61 HMonnas xuMu4deckas CBA3b. bu6nmorexa LIOK
https://m.edsoo0.ru/00
adac34

62 KoBanenTHast nonsipHast XumMuyeckas bubnmnoreka HOK

CBSI3b. https://m.edsoo0.ru/00
adaab8

63 KoBaseHTHas HenmoysspHas XUMUYeCcKas bubmuoteka [IOK

CBSI3b. https://m.edsoo.ru/00
adaab9

64 CTeneHb OKUCIICHHUS. bubmmoteka IIOK
https://m.edsoo0.ru/00
adae28

65 OKHCIUTEIBFHO-BOCCTAaHOBUTEILHBIC bubnunorexa LIOK

PEaKITIH. https://m.edsoo.ru/00
adb076

66 OKHCIUTEIN U BOCCTAHOBUTEIIH. bubnunoreka LIOK
https://m.edsoo0.ru/00
adb076

67 Kontponbnast pabota Ne 4 mo Temam: bubnuoteka [JOK

«[lepuonnyeckuit 3aK0H U https://m.edsoo.ru/00
[eproanveckas cucTeMa XUMUIECKUX adb486
anemenToB .M. MenneneeBa u
cTpoeHue aromay, «CTpoeHue
Bemectsa. OBPy.
68 O0001IeHre U cUCcTEMAaTU3ALNS 3HAHUI but6mmoreka [IOK

10 XMMUM 32 Kypc 8 KJacca.

https://m.edso0.ru/00
adb33c
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9 KIIACC

Ne Nes TEMA YPOKA Harta Hata | D7eKTpOHHBII
mn | Teme o 1o 00pa3zoBaTebHbIN pecype
mwia"y | akty
Pa3gen 1. BemecTtBo u
xumMmnueckue peakuum (18
4acoB)
1.1 Ilosmopenue u yenyonenue
3HAHULL OCHOBHBIX PA30€N08 Kypcd
8 knacca (6 wacos)

1 1 Ilepnoauyeckuii 3aK0H U bubmumorexa [IOK
[Tepuomuueckas cucrema JI. 1. https://m.edsoo.ru/00adb59e
MeHieneeBa B CBeTE YUCHHUS O
CTPOCHHUU aTOMa.

2 2 3aKOHOMEPHOCTH B U3MEHEHUH bubnuorexa [JOK
CBOMCTB XUMHUYECKHX 3JIEMEHTOB https://m.edsoo.ru/00adb6b6
U MX COCIMHEHHIA B COOTBETCTBHH
C MOJIOKEHUEM B MIEPUOINICCKOMN
CHCTEME U CTPOCHHUEM HX aTOMOB.

3 3 Knaccudukanus u HOMeHKIaTypa bu6mmoreka [JOK
HEOPraHUYECKUX BEIICCTB. https://m.edsoo.ru/00adb7e2

4 4 XUMHUYECKUE CBOMCTBA KIIACCOB
HEOPraHMYECKUX BEIICCTB.

5 5 Buapl xuMuueckoil CBA3U U TUIIBI bu6mmoreka [JOK
KPHUCTAJUTMYECKUX PEIICTOK. https://m.edsoo.ru/00adbac6

6 6 Konrtponbnas pabora Ne 1 o
teme «[loBTOpeHne u yriayoieHue
3HaHWI OCHOBHBIX Pa3esioB
Kypca 8 Kiaccay.

1.2 Ocnognvie sakonomeprnocmu
Xumuyeckux peaxyui (4 waca)

7 1 Knaccudukanus XuMHIecKux bu6nmoreka [JOK
peaKIyii Mo Pa3InIHBIM https://m.edsoo.ru/00adbch0
MpU3HAKaM.

8 2 [TonsiTue o ckopoctn bub6nuorexa [IOK
XMUMHYECKON peaKilvu. https://m.edsoo.ru/00adbe9a

9 3 OO6patumble U HeOOpaTUMBbIE bubnuorexa [IOK
XMUMHYECKHE PEAKIIHH. https://m.edsoo.ru/00adc28c
XUMHUYECKOE PABHOBECHE.

10 |4 OKHUCIUTENHEHO- bubmuorexa [JOK
BOCCTAHOBUTEJIHHBIC PEAKIIHH. https://m.edsoo.ru/00adcade
1.3 Dnexmporumuueckas
ouccoyuayus. Xumuueckue
peakyuu 6 pacmeopax (8 uacos)

11 |1 Teopus 31eKTPOIUTHUECKON bubnuorexa [IOK
nuccornuanui. CHIbHBIC U https://m.edsoo.ru/00adcd68
cJ1a0bIe SJEKTPOIUTHI.

12 |2 HNonHubIie ypaBHEHUS PEaKIIHiA. bubnuorexa [JOK

https://m.edsoo.ru/00add448

13 |3 XUMHUYECKHEe CBOMCTBA KUCIOT U bu6mmoreka [JOK
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ocHoBaHwmii B cBete TO/I.

https://m.edsoo.ru/00add5d8

14 XuMH4yecKue CBOMCTBA COJICH B bubmuoreka [JOK
ceere TO/I. https://m.edsoo.ru/00add8b2

15 [TonsiTue 0 ruspoIU3e Comeil. bubnmoreka [JOK

https://m.edsoo.ru/00add9d4

16 O06001IeHNEe U CHCTeMAaTH3aIINS bubnmoreka [JOK
3HaHUIi 10 TEME. https://m.edsoo.ru/00addd12

17 [TpakTuyeckas padora Ne 1. bubmmoreka [IOK
Perrenue sKcrepuMeHTaIbHBIX https://m.edsoo.ru/00addbfa
3aznayd no teme D/IC. MHcTpyKTax
no Th.

18 KonTponbras padota Ne 2 o bubnmoreka [JOK
TeMaM «DIIEKTPOIMTHYECKAs https://m.edsoo.ru/00addecO
aucconranus. XUMUYECKUe
pEaKIMK B paCTBOPAx».

Pa3gen 2. HemeTauibl M UX
coequHeHus (25 1)

2.1 Obwasn xapakmepucmuxa
xumuyeckux snemenmos VI1A-
epynnwl. I anocenwvt (4 uaca)

19 OO0mrast xapakTepuCTHKA bubmmorexa [IOK
rajJloreHoB. XMMHUYCCKUE https://m.edsoo.ru/00addfe2
CBOICTBA Ha MPUMEPE XJIOpa.

20 Xnopoogopoa. ComnsiHas bu6mmoreka [JOK
KHMCJIOTa, XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/00ade104
NOJIy4eHHUE, TPUMEHEHHE.

21 [TpaxTrueckast padborta Ne 2. bubnuorexa [JOK
[Tony4yeHue consiHOM KMCIOTHI, https://m.edsoo.ru/00ade348
M3y4YEHHE €€ CBOMCTB.

WNHuctpykrax no Th.

22 Borunicnenus o ypaBHeHUAM bubnuorexa [JOK
XUMHUYECKHUX PEaKIIHid, €CIIA OJIUH https://m.edsoo.ru/00ade488
W3 pEareHTOB JIaH B U30BITKE.

2.2 Obwas xapakmepucmuka
xumuyeckux snemernmos V1A-
epynnol. Cepa u eé coeounenus (6
4acoe)

23 OO01mas xapakTepuCTHKa bubnuorexa [IOK
XUMHYECKHX 3J1eMeHTOB VIA- https://m.edsoo.ru/00ade64a
rpynnsl. Kucnopoa.

24 ANnoTpOnHBIE MOAU(PHUKALIUN bubnuorexa [IOK
cepsl. HaxosxeHne cepsl U ee https://m.edsoo.ru/00ade64a
COEZMHEHUH B IPUPO/IE.

XUMHUYECKUE CBOMCTBA CEPHI.

25 CepoBo0po/1, CTPOCHHE, bubnmoreka [JOK
bu3ryecKre 1 XUMUYECKHE https://m.edsoo.ru/00ade802
CBOMCTBA.

26 Oxkcuppl cepbl. CepHast KHCIIOTA, bubnnoreka [JOK
¢du3nueckrue 1 XUMHUYECKHE https://m.edsoo.ru/00adea28
CBOICTBA, TPUMEHEHUE.

27 XUMHYECKUE PEAKIUH, JIeKATUE Bbub6mmoreka [JOK

B OCHOBC IMPOMBIINIJICHHOT'O

https://m.edsoo.ru/00adec8a
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croco0a MoJIy4eHHs] CEPHOU
KHCJIOTBI, XUMHYECCKOC
3arpsi3HEHUE OKPYXKAIOIICH CpeIbl
COCJTMHEHUSIMU CEPHI.

28 Brrauciienre MaccoBoii 10 bu6mmoreka [JOK
BBIXOJ1a TIPOJIYKTa PEAKIIUH. https://m.edsoo.ru/00adec8a
2.3 Obwasn xapaxmepucmuxa
Xumuyeckux snemenmos VA-
epynnwi. A3om, gpocghop u ux
coeounenus (7 uacos)

29 OO0m1as XxapakTepucTUKa bubmuorexka [JOK
XUMHYECKHX 3JIeMEeHTOB VA- https://m.edsoo.ru/00adeea6
rpynnbl. A30T U €ro CBOMCTBA.

30 AMMMaK 1 ero CBOMCTBA. bubnuorexa [JOK
[TonydyeHue v prMeHEHHE. https://m.edsoo.ru/00adf004

31 [IpakTuueckas padora Ne 3. bubnuorexa [JOK
[Tony4yeHne aMmMuaKka U U3y4eHUE https://m.edsoo.ru/00adf180
ero ceorictB. MHCTpyKTax no Th.

32 A3oTHas KucioTa, ee pusndeckue bubnunoreka [JOK
U XUMHYECKHE CBOMCTBA. https://m.edsoo.ru/00adf306

33 Hcnonb30BaHre HUTPATOB H bubnmoreka [JOK
coJicli aMMOHHUS B KaYECTBE https://m.edsoo.ru/00adf518
MUHEPAIBHBIX YIOOPEHU.
3arpsi3HEeHUE OKpYXKarolen
Cpebl COETMHEHMSIMH a30Ta.

34 ®docdop, okcua dpochopa (V) u bu6nuorexa [IOK
dochopHas kucimora, pU3HUECKUE https://m.edsoo.ru/00adf68a
U XUMHUYECKUE CBOMCTBA,

NIOJTyYeHHE.

35 Hcnonb3oBanue Gocdatos B bub6nuorexa [IOK
Ka4eCTBE MHUHEPATbHBIX https://m.edsoo.ru/00adfc20
ynoopeHuit. 3arps3HeHue
OKpYy>Karoten cpenl pocharamu.

2.4 Obwas xapakmepucmuka
xumuyeckux snemernmos |V A-
epynnul. Yenepoo, kpemHuil u ux
coedunenus (8 uacos)

36 OO01mas xapakTepuCTHKa bubnuorexa [IOK
XUMHYECKHX 3JIeMeHTOB IV A- https://m.edsoo.ru/00adfd9c
TPYIIBL. YTIEPOL,
pacrpocTpaHeHne B PUPO/IE,
¢du3nueckrue 1 XUMHUYECKHE
CBOMCTBA.

37 Oxcuppl yraepoaa, ux bubnuorexa [IOK
bu3ryecKre 1 XUMUYECKHE https://m.edsoo.ru/00adfebe
CBOMCTBA. DKOJOrMYECKHE
poOJIEMBI, CBSI3aHHBIE C OKCHUIIOM
yraepoaa (IV).

38 VYronpHas KACIIOTa U €€ COJIH. bu6mmoreka [JOK

https://m.edso0.ru/00ae006¢

39 [IpakTudeckas padbora Ne 4. bubnmoreka [JOK

[Tonydyenune yriaekucsiaoro rasa.

https://m.edsoo.ru/00ae027e
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KauecTBeHHas peakius Ha
KapOoHaT-uoH. MHCTpyKTaX 10
Th.

40 [TepBoHauanbHBIE MOHATHS 00 bubnmoreka [JOK
OpPraHUYeCKHX BEIICCTBAX KaK O https://m.edsoo.ru/00ae054e
COCJIMHEHUSIX YTIepo/a.

41 KpemHunii u ero coetuHeHus. bu6mmoreka [JOK

https://m.edsoo.ru/00ae080a

42 ITpakTuueckas padota Ne 5. bubmuoreka [JOK
Perienne skcriepuMeHTaIBHBIX https://m.edsoo.ru/00ae0Obf2
3a7ad4 1o treMe: «Baxxuennine
HEMETAIUIBl U KX COCTUHEHUS.

Nuctpykrax no Th.

43 KonTponpHas padora Ne3 o Teme bubnmoreka [JOK
«Bakueiinmne HeMeTaIbl U UX https://m.edsoo.ru/00ae0e18
COCITUHEHUS.

Pa3zgen 3. MeTa/iibl M UX
coenHenns (21 yaca)

3.1 Obwue ceoticmea memannos
(4 uaca)

44 OO0m1as xapakTepucTuKa bubnuorexa [JOK
meTauioB. [lomoskeHue https://m.edsoo.ru/00ae103e
9JIEMEHTOB METAJUIOB B
[Tepuoanueckoii cucreme JI.1.

MeHnneneeBa u 0COOEHHOCTH
CTPOEHHS X aTOMOB.
Dur3nYeCKne CBOKMCTBA METAIIJIOB.

45 OO0111Me XUMUYECKHE CBOIICTBA bu6nmoreka [JOK
METAJIOB. DICKTPOXMUMHUYUCCKHIA https://m.edsoo.ru/00ae1156
pSA HANIPSHKEHUN METAIJIOB.

46 OO0mue cnocoOb! MOTyYeHUs bubnuoteka [JOK
metasuioB. CIIIaBbl. https://m.edso00.ru/00ae1156

47 [TonsiTHE O KOPPO3UHU METAIIIOB. bubnnorexa [JOK

https://m.edso0.ru/00ae1278
3.2 Baoicuetiuiue memanvl u ux
coedurnenust (17 wacos)

48 OO01mas XxapakTepUCTHKA bubmmorexa [JOK
XUMHYECKHX dJIeMeHTOB |A- https://m.edsoo.ru/00ae14b2
rpynnsl. [I{enoynsie MeTasl.

49 OKcuabl ¥ THAPOKCUJIBI HATPUS U bu6nmoreka [JOK
KaJIvsl. https://m.edsoo.ru/00ae14b?2

50 OO01mas XxapakTepUCTHKA bubmmorexa [JOK
XUMHUYECKHX dJieMeHTOoB |IA- https://m.edsoo.ru/00ae15e8
rpynmsl  [Ilenoyno3emensHbIE
MeTaJUIbl — KaJIbIIUHM 1 MarHuii.

51 Baxueiiue coequHeHNs bu6mmorexa [IOK
KaJbIHUS. https://m.edsoo.ru/00ae15e8

52 O0001IEHNE U CUCTEMATU3AIUS
3HAHUM.

53 JKecTKOCTh BOIBI U CIIOCOOEI €€ bu6mmoreka [JOK
yCTpaHCHHUSI. https://m.edso0.ru/00ae1886

54 ITpaxtrueckas padota No 6. bubnuorexa [JOK
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JKecTkocTh BOIBI M METOJIBI €€
yctpanenus. Mactpykrax o Th.

https://m.edsoo.ru/00aelae8

55 |8 AJIFOMUHHT. bubmuoreka [JOK
https://m.edsoo.ru/00aelc64
56 |9 AmMdoTepHbIE CBOMCTBA OKCHIA U bubnuoreka [JOK
THJPOKCH/IA. https://m.edsoo.ru/00aelc64
57 |10 Keneso. bubmuotexka [JOK
https://m.edsoo.ru/00ae1d86
58 11 OKcuIbl, THAPOKCUIBI U COJIA bu6mmoreka [JOK
xenesa(ll) u sxenesa (111). https://m.edso0.ru/00ae35e6
59 |12 O00011IEHNE U CUCTEMATU3ALUS
3HaHUI.
60 |13 [IpakTudeckas padora Ne 7. bubmmoreka [JOK
Perrenue sKcrepuMeHTaIbHBIX https://m.edsoo.ru/00ae3de8
3a71a4 MO TEME «BaXKHEUILINE
METAJUIbI U UX COCAMHCHHUS.
WNucrpykrax no Th.
61 14 Pemenue 3amay Ha HaXOXKOCHUE bu6mmoreka [JOK
MaccoOBOW U 0OBEMHOM J0JIH https://m.edso0.ru/00ae1750
BBIXOJIa MPOJIYKTA PEAKIIUH.
62 |15 Beraucienus 1mo XuMu4ecKuM bu6mmoreka [IOK
yYpaBHEHUSIM PEAKIHiA, €CITH OJTHH https://m.edso0.ru/00ae1750
U3 PEarcHTOB JIaH B U30BITKE WIIH
COJICPKHUT IPUMECH.
63 | 16 O060011IeHrE 3HAHUHN 10 TEME
«BaxHenmme MeTaibl U UX
COCITUHEHUS.
64 |17 Konrtponbnas pabora Ne 4 o
TeMme «BakHeume MeTamibl U UX
COCTTUHEHUS.
Pasznen 4. Xumus u
oKpy:xkaromas cpena (3 yaca)
65 |1 BemecTBa 1 Marepuaisl B bubmmoreka [JOK
[MOBCEIHEBHOM KU3HU YEJIOBEKA. https://m.edsoo.ru/00ae3f50
66 |2 OxpaHa OKpy’Karolen cpeasl OT bu6nuorexa [IOK
XMMHYECKOTO 3arps3HEHHS. https://m.edsoo.ru/00ae4270
67 |3 Ponp xumun B penieHnu bubnuorexa [IOK
9KOJIOTHYECKUX MPOOIeM https://m.edso0.ru/00ae4270
68 |1 [ToBTOpeHue 3a Kypc 9 kiacca.
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