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MNOACHUTEJIBHASA 3AIINCKA

[TporpammMa o XMMHK Ha YpOBHE OCHOBHOT'O O0OIIET0 00pa30BaHUs COCTaBICHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOT'O
obmero obpazoBanus, npeacraBieHHbBIX B PI'OC OO0, a takxke Ha OCHOBE GenepalbHON
paboueli mporpaMmbl BOCIIUTAaHUS U ¢ YYETOM KOHLENIMH IPENoJaBaHus y4eOHOro Mpeamera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit enepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IeNAX, OoO0med cTpaterud oOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydYalOIIUXCS CpeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHABIMBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpPKAHUE, IPEIyCMATPUBAECT paclpeesieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMMbl 110 XUMHH, OIPEIEISIET KOJINYECTBEHHbIE
M KayeCTBEHHBIE XapaKTEPUCTUKH COACPKAHUS, PEKOMEHIYEMYIO IIOCJIEI0BATEIBHOCTh
M3YYEHUS XUMHUHU C y4ETOM MEKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH y4eOHOTO
nporiecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuxcs, onpeaeseT BO3SMOKHOCTH MpeaAMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa30oBaTeNIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIIET0 00pa30BaHus, a Tak)Ke TpeOOBaHUM K pe3ybTaTaM 00yYeHHs] XUMUU
HA YypOBHE 1eleil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHON
JESTEIIbHOCTH 00YYaroIIerocs o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (POpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
NPEICTaBICHUN O MAaTePHAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMHUECH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLMHU BEIIECTB B IPUPOJIE, O TYTAX
pelieHuss rI00albHBIX MPOOJIEM YCTOWYMBOTO pAa3BUTHS YEIIOBEYECTBA — CHIPHEBOIA,
HHEPTEeTUYECKOM, MUIIEBON U SKOJIOTUYECKON 0€30MacHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3ydenune xumun:

CIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH JJisi caMmMopa3BUTUS U (OPMHUPOBAHUS
KYJIBTYpBI INYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHOIN TPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHUS U TBOPUECKUX CHOCOOHOCTEN oOyuaromuxcs,
HaBBIKOB ~HMX  CaMOCTOSITENIbHOM  y4eOHOM  N1eATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEHEBHOM JKWU3HHU, TaK U B
npodeccuoHaIbHOMN J1eTeTbHOCTH;

3HAKOMHUT CO CHEIU(PHUKON HAYyYHOTO MBIIIJICHUS, 3aKJIaJbIBAa€T OCHOBBI LIEJIOCTHOTO
B3IJI511a HA €JUHCTBO MPUPO/BI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATarloM B (POPMUPOBAHUU
€CTEeCTBEHHO--HAayYHOH IPaMOTHOCTH 00yYaroIuXCs;

CHOCOOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHMSIM, K TPUPOJE, K UEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIOTMYECKOE 0Opa3oBaHuE
o0ydJaronuxcs.

JlanHble HampaBiieHUs B OOYUYEHHU XUMHUHU 00eCredyMBarOTCS CHEIU(PUKON colep:kaHus
yueOHOro TpeaMeTa, KOTOPBIA SIBISETCS TEJarorHuyeckd aJalnTUPOBAaHHBIM OTpakKeHHUEM
0a30BOM HAyKU XMMHUH Ha ONPEACIEHHOM dTarne € pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOIrO 00IIero o0pa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHUE
00y4JarOIMMHUCS CUCTEMBI MIEPBOHAYATBHBIX MOHSATHI XUMHUHU, OCHOB HEOPTaHHMYECKON XUMHUU U
HEKOTOPBIX OTJEIbHBIX 3HAUMMBIX MOHATUM OPTaHUYECKOU XUMUHU.

CrtpykTypa coaep:KaHHsl MPOTrpaMMbl MO XUMHH C(HOPMHpPOBAHA HA OCHOBE CHUCTEMHOIO
nonxona kK e€ mzydeHuro. CopepiaHue CKJIQJbIBAETCSI U3 CUCTEMbI MOHATHH O XMMHYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBl MOHATUH O XMMHUYECKOH peakiuu. O0e 3TH CHUCTEMbI



CTPYKTYpPHO OPraHW30BaHbl 10 NPUHLUIY IOCIENOBATEIBLHOTO Pa3BUTHsA 3HAHWNW Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHMsI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— Y4YEHHSI O CTPOCHHMH aTOMa U XMMUYECKOU CBSI3H;

— Mpe/CTaBIEHUI 00 MIEKTPOIUTHYECKOMN TUCCOLMALINY BEILIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIILHO OT OJHOTO YPOBHA K JIpyromy,
BBINOJIHASA (YHKIMU OOBACHEHHsS U IPOTHO3MPOBAHUSA CBOWMCTB, CTPOEHHS] U BO3MOXHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IPUPOJBI,
LIEHHOCTHOT'O OTHOILECHUS K HAYYHOMY 3HAHUIO U METOJIaM II03HaHUs B Hayke. M3ydyeHne xumuu
OPOMCXOOUT C TMPHUBJICYEHUEM 3HAHMM M3 paHee M3YYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buosnorus. 5—7 kinaccel» u «dusuka. 7 Kjace.

[Tpu n3ydeHnn XUMUN TPOUCXOIUT (POPMUPOBAHKE 3HAHUIH OCHOB XMMUYECKOI HAyKH KaK
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON AESITEIbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yuyeOHOro IpeaMeTra COCTOUT B (POPMHPOBAHUU
CUCTEMbl XUMHUYECKUX 3HAHUN — BaXXHEWIIMX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETHUECKUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOMIEHWH MHMPOBO33PEHUECKOT0 XapakTepa, s3blKka HAyKH, B
IPUOOIIEHNH K HAyYHbIM METO/1aM [TO3HAHUS IPU U3YYEHUH BELIECTB U XUMUYECKUX peaKluil, B
(GopMHpOBaHMM W pPa3BUTUM [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHH B Y4eOHO-
[IO3HABATEJILHOM U yueOHO-MCCIIEJ0BATENIbCKOM 1€ TeIbHOCTH, OCBOEHUH MpaBUJl GE€3011aCHOTIO
oOpallieHus ¢ BEIIeCTBaMHU B [TOBCEIHEBHOM JKU3HH.

[lpy W3ydyeHWM XMMHU HAa ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS Ba)XHOE 3HAUYCHUE
npuoOpenu Takue 1eu, Kak:

— (hopMUpOBaHHE MHTEIJIEKTYAIbHO Pa3BUTOM JMYHOCTH, TOTOBOMH K CaMOOOpa30BaHMIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY TPUHATHIO pEIIEHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKU3HU;

— HampaBJIEHHOCTh OOyYeHHUS Ha CHUCTEMaTHYeCKoe MpHOOIIeHHe o0yJaromuxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABaTEJIIbHOM  JIEATENbHOCTH, HAy4yHbIM  METOJaM  IO3HaHu,
(OopMHPYIOLIMM MOTHUBALIMIO M Pa3BUTHE CIOCOOHOCTEH K XUMUU;

— ofecrnieueHue YCJIOBHUM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOLIMMUCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUS M CaMOIIO3HAHHUSA, KJIIOYEBBIX HABBIKOB (KIIIOUEBBIX
KOMIIETEHIIHI ), UMEIOUINX YHUBEPCAIbHOE 3HAUCHUE JUIsl pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM
quciae YMEHMH OOBSCHATH U OLICHWBATh SIBIEHUS OKPYXKAIOIIErO0 MHUpA, UCHONb3YysS 3HAHUS U
OMbIT, TOJYYEHHbIE IPU H3YYEHUH XUMHUHU, MPUMEHATh HUX MpPH pelleHuu mpodiieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU 1€ATEIBHOCTH;

— (popMupoBanue y 00yJaromuxcs T'yMaHUCTHYECKUX OTHOUICHUH, MOHUMAaHMsI IEHHOCTH
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKM SKOJIOTUYECKH 1IE€JIeCOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LENAX COXPAHEHHSI CBOETO 3J0POBBS M OKPYKAIOIICH MPUPOIHON
Cpelibl;



— pa3BHTHE MOTHBAIIUU K O0YYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOITIO U CAMOBOCITUTAHHUIO
HA OCHOBE YCBOGHHUS OOINEYEIIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npodUiIs ¥ HANPABICHHOCTH JTATbHEHIIIEro 00yueHusI.

OO01miee Ynciio 4acoB, OTBEACHHBIX Ui M3YYEHUS XMMUU HA YPOBHE OCHOBHOTO OOIIETro
obpasoBanusi, coctaBisieT 136 gacoB: B 8 kimacce — 68 yacos (2 yaca B Hezelnt), B 9 kimacce — 68
4acoB (2 4aca B HEJIENIO).

COJAEPKAHUE OBYYEHUSA
8 KUIACC

IlepBoHaYabHbIe XUMHYECKUE NOHATHS

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YeJlOBEKa. XMMHS B CUCTEME HayK. lTema u
BenlecTBa. dus3nueckue CBOWCTBAa BeELIECTB. ArperatHoe cocrosiHue BemlecTB. [loHsTue 0
MeTOJIaX MMOo3HaHus B XUMHUU. YucTeie BeniecTBa U cmecu. CiocoObl pa3ienieHus cMeceil.

ATOMBI U MOJEKYJbl. XHMHUYECKHE 3JIeMEHThl. CHUMBOJIBI XMMHUYECKUX 3IJIEMEHTOB.
[TpocTeie U clloKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yYEHUE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XHMHUYECKHMX DJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemlecTB. OTHOCUTENbHAs aTOMHAas Macca. OTHOCUTENbHAS MOJICKYJISIpHAS
Macca. MaccoBast 1011 XUMHUYECKOI'0 2JIEMEHTA B COEMHEHUH.

KommuectBo BemecrBa. Monbs. MonsipHas macca. B3anmocBsA3b KOJIMYECTBA, MAcChl U
Yrclia CTPYKTYPHBIX €IMHUIL BemiecTBa. Pacuérel mo hopMynaM XUMHUUYECKUX COSAMHEHUN.

Ousnyeckue M XUMHUYECKHE SBJICHHS. XHUMUYECKas peakuus U e€ MpPU3HAKU. 3aKOH
COXpaHEHUsI MacChl BEIIECTB. XuMUueckue ypaBHeHUs. Kiaccudukanus XuMUYECKUX peakuuil
(coeTMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHYECKOW IMOCYJO0W, IMpaBuiIaMu paboThl B J1a0opaTopuu U MpHUEMaMU
oOpareHusi ¢ J1aboOpaTOpHBIM O0OpPYJAOBaHUEM, M3YYEHHE U ONMUCAaHUE (DU3UYECKUX CBOMCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HaOMt01eHne (Pr3nueckux (TUTaBJICHHE BOCKA, TAsTHUE JIbJIA,
pacTHpaHue caxapa B CTyIKe, KUIIEHUE U KOHJIEHCAIUs BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IPOKaJIMBaHUE MEAHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCIIOTO) sIBIeHUH, HabIoaeHne
U ONKCaHHWE TPU3HAKOB TPOTEKAHUS XHUMHUUYECKUX peakuuil (paszjoxkeHue caxapa,
B3aMMOJICIICTBHE CEPHOW KHMCIIOTHI C XJIOpHUIOM Oapusi, pasioxkeHnue rugpokcuaa meau (1) npu
HarpeBaHWU, B3aUMOJCHCTBUE Kele3a ¢ pactBopoM coiu Mmenu (ll), msydenwe crocoOoB
pas3jieleHuss CMeced: C MOMOILBI0 MarHuTa, (GWIbTPOBAaHHE, BBIAPUBAHHUE, AUCTHILIALMNA,
xpomarorpadus, NpOBEeIECHHE OUYUCTKH TOBapeHHONW CoOiM, HaONIOJeHHe U  OINHUCaHHe
pPe3yJbTaTOB TPOBENEHHUS OIbITa, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUs MaccChl, CO3JaHHe
Moiesiel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiiimue npeacTaBuTe I HEOPraHUYECKHUX BeleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopong — a1eMeHT M IPOCTOE BELIECTBO.
HaxoxneHnue kuciopoja B mpupoje, PU3NYecKkue U XUMUYECKUE CBOMCTBA (peaklMu TOPEHHUS).
Oxcunpl. Ilpumenenue xkucnopoga. CnocoObl MONydeHHUs KuciIopoja B Jjaboparopuu u
npoMbIIIIeHHOCTH. KpyroBopot kuciopona B mpupoae. O30H — ajutoTporiHas MOJU(pHUKAINS
KHCIIOpO/a.

TemoBoil 3(dexT XuMHUECKONW peakIUH, TEePMOXMMHMUYECKHE YypaBHEHUS, 3K30- H
SHAOTEpPMUYECKHE peakuuu. TOoIIMBO: yroib W MeTaH. 3arpsi3HEHUE BO3/AyXa, YCUJICHHE
HNapHUKOBOTO AP QeKTa, pa3pylIeHne 030HOBOT'O CIIOS.



Bomopon — »snemeHT W mpocToe BemiecTBO. HaxoxaeHuwe Bogopola B HPHUPOJE,
buznyecKre 1 XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI oydeHus. KucioTer u comnu.

Monsipublii 00bEM ra30B. Pacu€Thl Mo XUMHUYECKUM YpaBHEHUSIM.

®dusznueckue cBoMcTBa BOAbL. Boja kak pactBoputenb. PactBopbl. HacklmeHHble u
HEHACBIILIEHHBIE PacTBOpPbl. PacTBOpUMOCTH BelIeCTB B Bojie. MaccoBas 10l BElIECTBa B
pacTBope. XUMHUECKHE CBOMCTBa BOjAbl. OcHOBaHMs. Poib pacTBOpOB B MPHUPOJIE U B KU3HU
yenoBeka. KpyroBopor Bojabsl B mpupoje. 3arpsisHEHHE MPUPOAHBIX BoA. OXpaHa M OYHMCTKA
MPUPOAHBIX BO/I.

Knaccudukanust Heopranmyeckux coenuHeHuid. Oxcuapl. Krnaccudukamus OKCHIOB:
coneoOpa3yromue (OCHOBHBIC, KHCIOTHBIE, aM(pOTepHEIE) U HeconeoOpasywmue. HomeHnkatypa
OKCUJI0B. DU3NUYECKHe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHue okcuaoB.

OcHoBanus. Kiaccudukanust ocHoBaHWW: WIENOYM M HEPACTBOPUMBIC OCHOBAHMS.
Homenknarypa ocHoBanuil. dusznueckue M XUMHUYECKHE CBOMCTBa ocHOBaHuM. Ilomyuenue
OCHOBaHMHI.

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucinor. @u3nueckue ¥ XUMHUYECKUE
cBoiicTBa kucnoT. Psan akrusHoctu metauioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenknatypa coisieid. @Pu3znueckue U XUMHUUYECKHE cBoicTBa cojel. [lomydyenue
COJIeHi.

['eneTndeckast CBA3b MEXKIY KJIACCAMH HEOPTAHMYECKUX COCTUHEHUM.

Xumuueckuit IKcnepumenn:

KauyeCTBEHHOE OIMpeeNieHUue COJEp)KaHUsI KUCIOpOoJa B BO3AyXe, MOJIyYeHHE, COOMpaHue,
pacrio3HaBaHUE W HM3YUYECHHE CBOMCTB KHCJIOPOJa, HAOIIOJEHHWE B3aWMOJICHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCIIOBUSI BOZHMKHOBEHHUS M IMPEKpaIIeHUsi TOpeHus (Moxapa), 03HAKOMIJICHHE C
o0Opa3liaMud OKCHIOB M ONUCAaHHE HX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HABaHUE U
U3ydeHHe CBOMCTB BOjopona (TopeHue), B3amMmojeicTBre Bogopoma ¢ okcuaom wmemu (1)
(BO3MOYKHO HCITOJIb30BAHKE BHJICOMATCPUAIIOB), HAOIIOICHIE 00pa3IOB BEUIECTB KOJMYSCTBOM
1 Momnb, uccaeaoBaHUE OCOOEHHOCTEW pPAacTBOPEHHUS BEIIECTB C PA3IMYHONW PACTBOPHUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEAEIEHHOM MaccoBOM J0Jiell pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHCTBHE BOABI C MeTallaMH (HaTpueM M KalbliueM) (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEPHAIIOB), MCCIIEIOBaHWE OOpa3llOB HEOPTaHWYECKUX BEIIECTB PA3JIMUHBIX KIJIACCOB,
HaOJIOJICHUE M3MEHEHUsI OKPACKM WHIUKATOPOB B PAcTBOpAaX KUCIOT U IIEJIOYEH, M3ydeHUE
B3anmojeiicTBus okcuga menu (ll) ¢ pacTBopom cepHOM KHCIOTHI, KHCIOT C METaJUlaMu,
peakuuii HeWTpaiau3alud, NOJyYEHHE HEpPACTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTajuia IpyruM U3 pacTBOpa COJIH, PEIICHUE IKCTIEPUMEHTANIBHBIX 3aJ1a4 10 TeMe «Baxxuenme
KJIACChl HEOPTaHUYECKUX COETUHEHUIN.

Ilepuoauyecknii 3axoH u Ilepuoanyeckas cucremMa xumudeckux djiaementos . H.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKasA CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peaxkiun

[lepBble TOMBITKM KJIAacCH(PHUKAIUA XUMHUUYECKHX dJeMeHTOB. [loHsaTHe o Tpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHbIE U HIEIOYHO3EMEIbHbBIE METAILIbI, TaJOTE€HbI, HHEPTHBIE T'a3bl).
DNEeMEHTHI, KOTOpbIE 00pa3yroT aM()OTEpHbIE OKCUIBI U THIPOKCH/IBI.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMuU4ecKux »saemeHTtoB J[. .
MenneneeBa. Koporkonepuognas u juHHONepuoaHas (opmbl Ilepuoanueckoit cucteMbl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmbsl. DU3MUECKHd CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.



Ctpoenne aromoB. CoctaB aroMHbIX saep. MW3otombl. Onektponbl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMUYECKHX d1eMeHTOB [leproaudeckoil CHCTeMbI
. W. MeHnneneeBa. XapakTepUCTUKa XHMHUYECKOTO 3JIEMEHTA IO €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme J[. 1. Mengeneena.

3aKOHOMEPHOCTU U3MEHEHHUS pauyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIaM.

3nauenue [lepuognueckoro 3akoHa u lleproguyeckoil CUCTEMBbI XUMUUYECKUX 3JIEMEHTOB
JUIs1 pa3BUTUS HAyKW U npakTuku. Jl. 1. MenaeneeB — y4€HbI U IpakIaHKH.

Xumuueckas CBS3b. KoBanentnas (monsipHas u HEMoJIsIpHast) CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenb  okucieHusi. OKHUCIUTEIbHO--BOCCTAHOBUTENbHBIE  peakiuu. lIporecchl
OKHCJICHUS U BOCCTAHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

W3YyYCeHHE OO0pa3loB BEIIECTB METANIOB U HEMETaIOB, B3aMMOJCHCTBHE THIPOKCH]IA
[IMHKA C pacTBOpPaMH KUCIOT W IIEJIOYEeH, MPOBEACHUE OIBITOB, WILTIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUil (TOPEHUE, PEAKIIUU PA3JI0KEHUS, COSTUHEHHS ).

Mescnpeomemmnuie céasu

Peanuzanusi MeXIIpeAMETHBIX CBSI3€M MPU M3YYCHHH XUMHH B 8 KJIaCCE€ OCYIIECTBIISICTCS
4yepe3 WCIOIb30BAaHUE KaK OOIIUX €CTeCTBEHHO--HAYYHBIX TMOHATHA, TaK W IOHSATHH,
SABJISIFOUIUXCSI CACTEMHBIMU JIJIs1 OT/I€IIbHBIX IPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIC TOHATUSA: HAYYHBIH (DaKkT, TUIOTE3a, TEOPHUS, 3aKOH,
aHaM3,  CHUHTE3,  KIacCH(UKAIUsA,  MEePUOJUYHOCTh,  HAOMIOJCHHE,  JIKCICPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®u3nka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIUJ, H30TOIIbI,
pPaZlOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUN 3apsl, BEIIECTBO, TelI0, O0bEM, arperaTHoOe
COCTOSTHUE BEIECTBA, a3, (PU3WYCCKUEC BEIUYHMHBI, SAMHHIIBI H3MEPEHHs, KOCMOC, IUIAHETHI,
383151, ComHIIe.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdhepa, MHHEpAIbl, TOpPHBIE TMOPOJIbI, IOJE3HBIC
HCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHYeCKas peaKkuust

Ilepuoanueckuii 3akoH. llepuoamyeckas cucrema xumudeckux odnemeHros [, .
MengeneeBa. CrpoeHHe aToMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOMCTB XUMHYECKHX
AJIEMEHTOB TEPBBIX TPEX TMEPUOJOB, KalHs, KaTblUs U WX COCAMHEHUH B COOTBETCTBHH C
MOJIOKEHUEM AJIEMEHTOB B lleproanyeckoit cucteMe U CTpOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHUAbl XUMHUYECKON CBA3M. THNBI KPUCTAUIMUYECKUX PEUIETOK,
3aBUCUMOCTh CBOWMCTB BEIIECTBA OT THMA KPUCTAUTMYECKOW PEMIETKH W BUIA XUMHUYECKOH
CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHWYECKUX BEIIeCTB. XHMHUYECKHE CBONCTBA
BEILECTB, OTHOCAILIUXCS K Pa3IMYHBIM KJIacCaM HEOPraHMYECKHX COEIMHEHMM, TeHeTHYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanuss XUMHYECKUX PEaKIui MO pa3IuIHbIM MpHU3HAKaM (TI0 YKUCTy M COCTaBYy
YUaCTBYIOIIMX B PEAaKIUU BEIIECTB, MO TeMIoBOMYy 3(QexTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYACTHIO KaTalu3aTropa). JK30- U
SHIOTEPMUUYECKHE PEAKIINH, TEPMOXUMHUICCKHE YPaBHEHHUSI.



[TonsiTie 0 ckopocTH XUMHUYECKOW peakiuu. [ToHsTHE 00 OOpaTHMMBIX W HEOOPATHUMBIX
XUMHUYECKUX peakuusax. [loHATHE O TOMOIeHHBIX M TETEpPOreHHbIX peakuusax. [lonsTue o
karanuze. llonarne o XxumuueckoM paBHOBecuU. DPakTOpbl, BIHAIOIIME HA CKOPOCTh
XUMHUYECKON peaKIMU U MOJI0KEHNE XUMUYECKOTO PAaBHOBECHS.

OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, DSJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENIBHON peakuuu. COoCTaBlI€HHE YPABHEHHUI OKUCIHUTEIbHO--BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLUALNU. DIEKTPOIUTHI U HEIJIEKTPOIUThl. KaTnoHsI,
AQHUOHBI. MexaHH3M JAMCCOIMAIlMM BELIECTB C Pa3jIMYHbBIMU BHJAAMU XHUMHYECKOH CBS3U.
Crenenp qucconnanuil. CUIbHBIE U CIIA0BIE 3JEKTPOIUTHI.

Peakuuu noHHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEaKIMii HOHHOTO OOMEHa, TOJHbBIE U
COKpall¢HHblE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHUW U COJIEH B CBETE
MpEJCTaBICHU 00 AIEKTPONUTUYECKON aucconuanuu. KadecTBeHHbIE pEakIMU Ha HOHBL.
[TonsTHE O TUIPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMmeTauioB (rpadura W anmasa), CJIOKHBIX BEIIECTB (XJIOpHAA HATpHUs),
UCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUYECKOM peakluu OT BO3JACHCTBUS pa3iIMYHbIX
(GakToOpoB, UCCIIEJOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcCa JUCCOLUALNU
KHUCTIOT, IIeJo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKU MPOTEKAHHs peakiuii MOHHOro obmeHa (oOpa3oBaHue
ocajZika, BBIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakluu pPas3IoKEeHUs, COCJAUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAa4eCTBEHHBIX pPEaKIUil Ha HOHBI,
pelleHre YKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmiass xapakTepucThuka rajoreHoB. OCOOEHHOCTHM CTPOEHUSI aTOMOB, XapaKTEepHbIE
crerieHu okucineHus. CrtpoeHue M (U3MYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHUECKUE CBOMCTBa Ha MpuMepe xyopa (B3aUMOJIEHCTBHE C MeTaUlaMH, HeMeTalslaMH,
nienoyamu).  XuopoBogopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyu€HHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPO/ia Ha OPraHu3M uesnoBeka. BakHelme Xiaopuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 37aeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUsS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (QU3MYEecKHe CBONCTBA MPOCTHIX BELIECTB —
KHCIIOpOJia U cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOJIOpPOA, CTpoeHHUE, (U3NYeCKHe M XMMUYeckHe cBoicTBa. OKCHABI Cephbl Kak
NpPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (U3NYECKHe M XMMHUYECKHE CBOMCTBA
(obmue Kak MpeACTaBUTENS Kjacca KHCIOT M chenuduueckue). XHUMHUYECKUE peakiuH,
JeXalle B OCHOBE MPOMBILIUIEHHOTO croco0a MoJdy4yeHUs cepHol KucioTel. I[IpumeHnenue
cepHoi KucinoThl. CoJM CepHOM KHCIOTHI, KaUeCTBEHHAs peaklys Ha cynbgaT-uoH. Haxoxenue
ceppl M €€ COEIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH Ccpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPEIOTBPALLIECHUS.

OOmast xapaktepucTuka 3yeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHA. A30T, pacHpoCTpaHeHHWe B Npupoie, (QHU3UYECKue u
XuMH4eckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XuMHUYecKre



CBOWCTBA, NMoJlyueHue U npumeHenue. Coiau aMMOHHUS, UX (pU3NUECKHE U XUMUUYECKHE CBOMCTBA,
npuMeHeHrne. KauecTBeHHast peakuus Ha MOHBI aMMOHUS. A30THas KHUCIOTa, €€ MOJy4YeHHE,
¢u3nueckue M XUMHUYECKHME CBOiicTBa (0OmIMEe Kak TpeACTaBUTENs Kiacca KUCIOT |
cneunduyeckue). Mcnonap3oBaHue HUTPATOB M COJICH aMMOHHS B KadyeCTBE MHUHEpaIbHbIX
ynoOpeHnil. XUMHUYecKoe 3arpsi3HEHUE OKpY’Karolleld Cpeibl COeINHEHUSIMU a30Ta (KUCIOTHBIE
JOX/IM, 3arpsi3HEHHE BO37AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHbie MOIUPHUKAINN
docthopa, puznyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u dochopHas kucnora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 351eMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENICHH OKUCIEHHS. YTIEPOJ], aJUIOTPOIHbIE MOIU(BUKALIUH, PACIPOCTPAHEHUE B
npupoze, pusnueckue U XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yriaepona, UX pU3MYECKue U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
MOJyYCHHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTe3a TII00aJBHOTO TOTEIUICHHS KIIMMarta, MapHUKOBBIH 3ddekt. YrompHas kucimora U eé
COJM, UX (PU3MUECKHEe M XUMHMYECKHE CBOICTBa, IojydeHue M mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcmonb3oBaHue  KapOOHAaToB B ObITY, MeEAULUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKMX BEUIECTBAX KaK O COEAMHEHMSIX YIJiepoja
(MeTaH, 3TaH, ATWUJIEH, AalETUJIeH, ATAHOJ, IJMLEPHH, YKCycHas Kkuciora). IIpuponHsie
UCTOYHUKU YTJIEBOJAOPOAOB (yrojb, NPUPOAHBIA ra3, He(QTb), HPOAYKTHl HUX NepepaboTKH
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE 0 OMOJIOTMYECKN BKHBIX BEIECTBAX:
KUpax, OelKkax, yrjaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJIYYEHUE U IPUMEHEHHE.
CoenuaeHns kpemMHuss B mpupone. OOmme mnpencrasicHust o0 okcunae kpemuus (V) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeliue
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xene300eToH. IIpobiemsl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaTEpPHAIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEILECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOJCHUE NMPHU3HAKOB MX NMPOTEKAHUs, OIbITHI,
oTpakaromue (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXHO
HCIIOJIb30BaHUE BUAECOMATEpUAIOB), O3HAKOMJIEHHME C 0OpasliaMu XJIOpUAOB (TajJOreHUA0B),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepuasoB), HaOdIoJeHHEe Tpolecca OOYIJMBaHMS — caxapa IOx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUYECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJleHue NpHu3HakKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYECKMMH CBOWMCTBaMHU a30Ta, ¢ocdopa U UX COCAMHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX yIOOpEeHHUH,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUS U Qocdar-uOH U HU3Y4YeHHE NPHU3HAKOB MX
MIPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3Y4YE€HHE MOJeNell KPUCTAIUIMYECKUX PEIIETOK anMasa,
rpaduta, (¢yuiepeHa, O3HAKOMIIEHHE C NPOIECCOM aACOpOIMH PAcTBOPEHHBIX BEILIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, paclio3HaBaHHE



W W3y4YeHUE CBOMCTB YTJICKHCIIOTO Tra3a, MPOBEJCHHWE KAa4YeCTBEHHBIX pPEaKlMid Ha KapOoHAT U
CUJIMKAT-UOHBl M W3Yy4YEHUE IMPU3HAKOB HX TMPOTEKAHUS, O3HAKOMJICHHE C MPOAYKIUEH
CUJIMKAaTHOM TMPOMBIIIJIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX 3ajau 1Mo Teme «Baxuenue
HEMETAJIJIBI M UX COCIUHCHUS.

MeTajiibl M MX COeIHMHEHHS

OOmas xapakTEepUCTHKAa XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HUX
nonoxkeHus B [lepuonnueckoit cucreme xumudeckux 3yemeHToB . 1. MenneneeBa u crpoeHust
aroMoB. CTpoeHHE MeTaIOB. MeTtamnuyeckas CBsi3b M METaUIMYECKas KpUCTaUIMYecKas
peméTka. DJIEKTPOXUMHUYECKUN PAll HAOpsOKEHUM MeTauioB. PU3MYECKME U XUMHUYECKHUE
cBoiicTBa MeTayioB. OOmmMe crocoObl MONMy4YeHHsT MeTa/UIOB. [[OHATHE O KOPPO3UU METaIIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIILJICHHOCTH.

[llenounbie MeTawibl: ooxkeHue B [lepuoanueckoit cucteMe XUMUYECKUX AJ1eMeHTOB /1.
N. MenpaeneeBa, CTpOEHHE UX aTOMOB, HAXOXIEHHUE B Ipupoac. PU3HYECKUE U XUMHUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kayusi). OKCUIBI M THAPOKCUIIBI HATpHs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIOB M UX COCTUHCHHI.

[IlenoyHo3emMenbHbICE METAUIbl MarHuii M Kajublui: mosiokeHue B Ilepuoanueckoit
cucreme xumuueckux anemeHToB [[. M. MeHueneeBa, CTpOEHHME HMX aTOMOB, HAXOXICHHE B
npupozae. PU3NYECKUEe U XMMHYECKUE CBOMCTBA MarHus W Kajblus. BaxkHeimme coennHeHus
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AntoMunuii: nonoxxenue B Ilepuoamdeckoir cucteMe XumMu4eckux sjemeHToB JI. .
MenpeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Npupojae. OPU3nvecKue 1 XMMUYECKUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckod cuctemMe XumMudeckux isnemeHtoB J[. U.
MenneneeBa, CTpoeHHE aToMa, Hax0XJAeHUE B mpupojae. Pu3nueckue 1 XuMUYECKHUE CBOMCTBA
skene3a. Oxkcunbl, rugpokcuasl u conu xenesa (1) m xemeza (lll), ux cocras, cBoiicTBa u
MOJTyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3laMu MeTalIOB M CIJIaBOB, UX (U3UYECKUMHU CBOMCTBAMU,
U3y4eHUE Pe3yIbTaTOB KOPPO3UU METAUIOB (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
0COOEHHOCTEH B3aMMOJEHCTBUS OKCUIA KaJbIUs U HATPHUS C BOJOHM (BO3MOYKHO UCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, MpoIlecca TOPEHHUs Kee3a B
Kucinoposie  (BO3MOXKHO  HCIIOJNB30BaHHE  BUJCOMATEpPHANiOB), TMPU3HAKOB  MPOTEKAHUs
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajblvs, alFOMUHUS, ITUHKa, xene3a (I1) u xenesa
(1), meau (11), HaOnrOIEHME U ONKMCAHKE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblidg (BO3MOXKHO HCIIOJIb30BAaHHME BUAEOMATEPUAJIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA ATFOMUHUS U THIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
TeMe «BakHelIe MeTaIIbl U X COCTUHCHUS.

XuMHus M OKpyKaoLias cpeaa

BemectBa u MaTepuainsl B OBCEIHEBHOM KU3HU 4YeJIOBEKA. be3omacHoe MCIOJIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTax |
OTpaBJICHUSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOMIeH cpepl (MpeaenbHas J0MyCcTHMas KOHIIEHTPAIHs
Beriects, nanee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii Ixcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUTABbI METAJIJIOB, IIOJTUMEPHBIC MaTEPUAIBI).



Meosricnpeomemmnie ceasu

Peanmu3zanus MeXMIpeMETHBIX CBsI3€ MPU U3YYCHUU XMMHH B 9 KJacce OCYIIECTBIISCTCS
yepe3 HCMIOJIb30BaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX T[OHSATHUH, TaK ¥ TOHSATHH,
SIBIISTIOIIMXCSI CHCTEMHBIMH JIJIS1 OTACIBHBIX MIPEIMETOB €CTECTBEHHO--HAYYHOT'O ITHKJIA.

OOme ecTecTBEHHO-HAYYHbIC IIOHSTHS: HAYYHbIH (akT, TUIOTe3a, 3aKOH, TEopus,
aHaIM3,  CHUHTE3,  KIacCH(UKaIUs,  MEePUOJUYHOCTh,  HAOMIOJEHHWE,  JIKCIEPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBIN Y3PPEKT, TEXHOJIOTHSI, MATCPUAITEI.

®wusuka: Martepusi, aToM, OJJCKTPOH, IPOTOH, HEWTPOH, HWOH, HYKJIHJ, HW30TOIIHI,
pPalMOaKTUBHOCTh, MOJICKYJa, OSJICKTPUYCCKHHA 3apsl, MPOBOJHHUKH, ITOJYIPOBOIHUKH,
JVBJICKTPUKHU, (POTOPIIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSHHME BEIIECTBA, Tas,
pacTBOp, pPacTBOPUMOCTh, KPHUCTAJUIMYECKAs PEMIETKA, CIJIaBbl, (U3UUECKUE BEIMYUHBI,
€IMHUIIBI U3MEPEHUS], KOCMHYECKOE TIPOCTPAHCTBO, TUIaHETHI, 3BE31b1, COHIIE.

buomnorusi: ¢orocunTe3, npixaHue, Ouocdepa, dKocHUcTeMa, MHHEpaJIbHBIC yIO0OpEHUs,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEILHBIC BEIIECTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IOPOJIBI, IOJC3HBIC
UCKOIIaeMbI€, TOTUTUBO, BOJIHBIC PECYPCHI.

IINIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA INTPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

JIMYHOCTHBIE pe3yNbTaThl OCBOEHUS NPOTrpaMMbl OCHOBHOIO 0OwIiero o0Opa3oBaHus
JOCTHUI'alOTCA B XOJ€ 06yqu1/191 XUMHHU B €JUHCTBEC y‘-IC6HOI\/JI 7 BOCHIIUTATEIHHOMN JACATCIIBHOCTH B
COOTBETCTBUU C TpaagulIMOHHBIMHA pOCCHﬁCKHMH COINMOKYJIbTYPHBIMHA n AYXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMM, MPUHATHIMU B OOILECTBE MpPaBUIAMU U HOpPMaMH HOBEICHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLIMATM3ALNN 00YYarOIUXCS.

JImuaOCTHBIC PE3YyIbTaTbl OTpaXXar0T T'OTOBHOCTH 06yqa}01u1/1xca PYKOBOJACTBOBATLCHA
CUCTEMOM TIO3UTHBHBIX IIEHHOCTHBIX OpI/ICHTaIII/Iﬁ U paClIupPCHUE OIbITa ACATCIBHOCTH Ha eé
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMSIL:

LIEHHOCTHOT'O OTHOIIEHUSA K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUUECKOMY U HAYYHOMY
HacJI€AU, IIOHHMMAaHHA 3HAUYCHUA XUMHYECKOHN HAayKH B JXW3HU COBPECMCHHOI'O O6III€CTBa,
CHOCOOHOCTH BIIaJIETh JOCTOBEpHON HH(OpMaIueil o mepeaoBbIX JTOCTHKEHUSAX U OTKPBITHIX
MHUPOBOW M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpoHcCTBe
Mupa 1 oOlIeCTBa;

2) rpaKIaHCKOr0 BOCIIMTAHMS:

IIPEJICTABICHUS. O COLMAJBHBIX HOPMax M IPaBWJIAX MEXJIMYHOCTHBIX OTHOLICHHH B
KOJUIEKTUBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILECTBEHHO  IOJIE3HOM,
y4eOHO-UCCIIEIOBATeNIbCKOM, TBOPUECKONM W JPYruX BUAAX JAEATEIbHOCTH, T'OTOBHOCTH K
pa3zHo00pa3HON COBMECTHOM JESTEIbHOCTH MPH BBINOJHEHUN YU4eOHBIX, TO3HABATEIbHBIX 3a/1a4,
BBINOJIHEHUH XMMHUYECKUX OSKCIEPUMEHTOB, CO3JaHUU YUEOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHUIO ¥ B3aMMOIIOMOILM B Ipoliecce 3TON y4eOHOW IesITeIbHOCTH, TOTOBHOCTH
OLICHUBATH CBOE MOBCACHUEC W IIOCTYIIKH CBOUX TOBapHHIeﬁ C TIO3WIMK HPABCTBCHHBIX U
IIPaBOBBIX HOPM C YYETOM OCO3HAHMSI MOCIEACTBUI MTOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MHUPOBO33PEHUYECKUE  NPEIACTABICHHUS O  BELIECTBE M  XMMHMUYECKOM  pEaKIMH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTUSA HAYKH W COCTABJIAIOIME OCHOBY IS



IIOHUMaHMs  CYIIHOCTM HayyHOW KapTHUHBI MHUpa, MpPEJCTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHUS IPUPOABI, B3AUMOCBS34X 4YEJIOBEKA C IPUPOJHOM CpPENoil, O PO
XUMUH B II03HAHUM ITUX 3aKOHOMEPHOCTEM;

IIO3HABATEJIHBIC MOTHUBBI, HAIIPABJICHHBIE HA IIOJIyYEHHUE HOBBIX 3HAaHUM 10 XHMHH,
HeoOXoauMble Uil OOBSCHEHHs HAOJIOJAeMbIX IPOLECCOB U SBJICHUN, II03HABATEIIbHOM,
UH(POPMALIMOHHON M YUTATENbCKON KYJIbTYpHI, B TOM YHCJIE HABBIKOB CaMOCTOSTEIILHOM paboThI
C y4e€OHBIMHU TEKCTaMHM, CIIPAaBOYHOH JMTEpPaTypOd, NOCTYHMHBIMU TEXHHUYECKMMH CPEICTBaAMH
UH(POPMALIMOHHBIX TEXHOIOTUH;

UHTEepeC K OOYyYEHMIO M IO3HaHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MIPOCKTHON M MCCIENOBATEIbCKON JEATEILHOCTH, K OCO3HAHHOMY BBIOODPY
HaNpaBJICHHOCTH M YPOBHs 00yUeHUs B JaJIbHEHIIEM;

4) ¢popMupoBaHHUsI KYJIbTYPHI 310POBbI:

OCO3HAaHHE LEHHOCTU JKU3HHM, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3JI0pOBBIO,
YCTAaHOBKM Ha 370pPOBbI 00pa3 JKU3HU, OCO3HAHME IIOCIECACTBUI W HEMPUSTHE BPEIHBIX
NpUBBIUEK (YMOTPEOJICHHsS] ANKOTOJsl, HApPKOTHKOB, KYPEHHs), HEOOXOAMMOCTH COOIIOCHUS
npaBuil 0€30IacHOCTU HpU OOpallleHMM ¢ XMMHUYECKHMMM BELIeCTBaMU B OBITY U peajbHOMN
JKU3HU,

5) Tpy10BOT0 BOCIIUTAHUS

MHTEpEC K MPAKTUIECKOMY M3YUYECHHUIO MPO(ECCHii U Tpya pa3IndHOro poJia, YBaKEHHUE K
TpyAy W pe3yibTaraM TpPYIOBOW JEATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE IPUMEHEHUS
OPEIMETHBIX 3HAaHUM 10 XHWMHHM, OCO3HAaHHBIH BBIOOP MHIMBUAYAJIBHOW TPAaeKTOPUHU
NPOJIOIDKEHUS 00pa30BaHUSl C YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMHH,
OOIIECCTBCHHBIX MHTEPECOB M TMOTPEOHOCTEH, YCHEIHON MPO(eCCUOHATBHOU NIEATEIBHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHLCS B IPO(ECCUOHAIBHON Cpesie;

6) IKOJIOTHYEeCKOT0 BOCTIUTAHMS:

HKOJIOTMYECKHU 1I€JIECO00pa3HOE OTHOIIEHUE K MPUPOJE KaK UCTOYHHUKY KU3HU Ha 3eMIle,
OCHOBE €€ CYILECTBOBaHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro obpasza *KHU3HH,
OTBETCTBEHHOE OTHOULIEHHE K COOCTBEHHOMY (DHU3MUYECKOMY M TICUXMYECKOMY 310POBBIO,
OCO3HAHME LIEHHOCTH COOJIIO/IEHHs TPaBUI 0€30MacHOrO MOBEACHUS NP paboTe C BEIECTBAMH,
a TaK)K€ B CUTYyalUAX, YIPOXKAIOIINX 310POBbIO U )KU3HU JIOJEH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, IMOJIydaeMble NPU H3YyYEHUM XUMHH, IS pelleHus
3a/1a4, CBA3aHHBIX C OKPYXKAIOLIEH IPUPOIHON CPENOH, JUIs MOBBIILIEHNUS YPOBHS DKOJIOTMUECKOU
KYJIBTYpBl, OCO3HaHUS INIOOATBHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM U MyTel UX pelieHus
IIOCPEJICTBOM METOJOB XUMUH, DKOJIOTHYECKOTO MBIIUICHHS, YMEHHsI PYKOBOJCTBOBAaTbCS UM B
ITO3HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIbHOM MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocrtaBe MeranpenMeTHBIX pPE3Yy/IbTAaTOB BBIIENAIOT 3HAYMMBbIE A (OPMHUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpUSs, MPUHIUIN, rUNoTe3a, (akT, CUCTEMA,
MIPOLIECC, SKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATUX MPEAMETOB (hOpMUPOBATH NMPEICTaBICHUE O
[IEJIOCTHOM Hay4YHOH KapTHHE MHpa, U YHUBEpCalbHble yuyeOHbIe JEHCTBUS (IIO3HABATENbHBIE,
KOMMYHHMKAaTHBHbIE, PETYJIATUBHBIE), KOTOpble oOecnednBaroT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3osrble Jornyeckue 1eHCTBHUA:



YMEHMs HCIOJIb30BaTh IPHUEMBI JIOTHYECKOIO MBIIUICHUS IIPM OCBOCHUU 3HAHUMU:
pacKpbIBaTh CMBICI XMMHMUYECKHUX MOHATHM (BBIAEJNATH UX XapaKTE€pHbIE IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBSA3b C APYTUMH MOHSTUSMH), UCTIONB30BATh MOHATHS U OOBSCHEHUS
OTIENbHBIX (DAaKTOB W SBJICHHWH, BBIOMpAaTb OCHOBAHHUSA M KPUTEPUM Ul KiaccuUKaLUU
XUMHUYECKHX BEILECTB U XMMHUYECKUX PEaKLUM, yCTaHABIUBATh IPUYMHHO-CICICTBEHHBIC CBSI3U
MEXy 00BEKTaMHU U3YUEHUsI, CTPOUTH JIOTUUECKUE PACCYKIEHUS (MHAYKTUBHBIE, 1€AYKTUBHBIE,
10 aHAJIOTHH), AEJIaTh BBIBOJbI U 3aKIIIOUCHUS;

yMEHUE NPUMEHATh B MpOLEeCCe MO3HAHUSA MOHATHS (IPeAMETHbIE M MEeTalpeIMEeTHbIC),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIM, HCIOJIb3yeMble B XUMMH, IpeoOpa3oBbIBATH IIMPOKO
IPUMEHSIEMbIE B XMMHUM MOJIEJIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHU4Yeckass (GopMylna M ypaBHEHHE XHMHYECKOM peakuud — TpU pPELlICHHH Y4eOHO-
[IO3HABATEJIBHBIX  3alad, C Y4E€TOM OJTHUX MOJEJIbHBIX IPEICTABICHUN BBIABIATH U
XapaKTepu30BaTh CYILECTBEHHbIC MPU3HAKU H3Yy4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U
XUMHUYECKHX DPEaKUUi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICACTBEHHBIC CBS3U U
IIPOTUBOPEYMS B U3y4aEMBbIX IIPOLECCAaX U SIBJICHUSIX.

ba3zoBble nccienoBarebCKue 1eHCTBHUSA:

YMEHME HCIOJIb30BaTh IOCTABJIICHHBIE BOIPOCHI B KaueCTBE MHCTPYMEHTa IIO3HAHUSA, a
TaKK€ B KayeCTBE OCHOBbI i1 (OPMUPOBAHUS THUIIOTE3bl IO IPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYXJICHUI;

npuoOpeTeHre OmbiTa MO IUIAHUPOBAHMIO, OpraHM3allid U MPOBEJICHHIO YYEHHYECKHX
9KCHEPUMEHTOB, yMEHHE HA0II01aTh 32 X00M IPOIIecca, CaMOCTOSTEIbHO IPOrHO3UPOBATh €T0
pe3yabTar, (HOpMyIHpOBaTh OOOOLICHHS W BBIBOJBI IO pPE3yJbTaTaM IPOBEAEHHOTO OIBITA,
UCCJIEIOBAHMSI, COCTABIIATh OTUET O IPOJEIaHHON padoTe.

Pabora ¢ undopmanmeii:

yMeHue BbIOUpaTh, aHATU3UPOBATh U HHTEPIPETUPOBATh MH(POPMALIUIO PA3IMYHBIX BUOB
1 GOpM MIPEACTABICHHS, IOTYIaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIONYIISIpHAs! TUTEpaTypa
XUMHYECKOTO COJIEp)KaHUs, CIpaBOYHbIe TMOcOOMs, pecypchl WHTepHeTa), KpUTHUYECKU
OLIEHUBATh MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POPMAIIHIO;

yYMEHHUE IPUMEHSTh pa3IMuHble METObl U 3aMPOCHI MPH MOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOILIMX JIaHHBIX, HEOOXOANMBIX ISl BBIITOJIHEHUS YUYE€OHBIX U TO3HABATEIbHBIX 33/1a4
ONpeAeNéHHOr0 THIMA, MPUOOPETEHHE OMbITa B 00JACTH HCIOJIB30BaHUS HH(OPMAIMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTUH, OBJIAJIEHUE KYJIbTYpOH aKTUBHOTO MCIIOJIB30BAHMS Pa3IMYHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSATENbHO BBIOMpPATh ONTUMANbHYIO (OpPMY IperCTaBICHUS
uH(pOpMallMl ¥ WJUIIOCTPUPOBATh pEIIaeMble 3a/aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
apyrumu popmamu rpaduku U UX KOMOWHALUSAMU;

yYMEHHUE HCMONb30BaTh M aHAIU3UPOBaTh B Ipolecce y4yeOHOM M Hcciael0BaTenbCcKOn
NeSITeIbHOCTH HH(POPMAIIHIO O BIHUSHUM MPOMBIIIUIEHHOCTH, CEIbCKOI0 X035HCTBA U TPaHCIOPTa
Ha COCTOSIHME OKPYKarolEeH IPUPOJHON Cpebl.

KoMmMyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

yMEHHUsl 3agaBaTh BOINPOCH (B Xoje auanora W (WIM) JAUCKYCCHH) TIO CYLIECTBY
oOcyxnaemMoll Tembl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHS] OTHOCUTENIBHO BBIIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUsI IPEACTABIATH MOJyYE€HHBIE Pe3yJbTaThl TO3HABATEIBHOMN 1€ATEIbHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTaxX; JejJaTh IPE3CHTALUI0 PE3YJbTAaTOB BBIIOJHEHUS XHUMHUYECKOTO
JKCIepUMeHTa (Ja0opaTOpPHOTO OMbITa, J1a0OPaTOPHOW pPabOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MPOEKTA);



YMEHHsI y4eOHOTO COTPYIHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM MO3HABaTENIbHON U
HCCIIEIOBATEIbCKON JIEATENbHOCTH TPU PEIICHHH BO3HHUKAIOMIMX MpoOJeM Ha OCHOBE ydéra
OOIIMX WHTEPECOB U COTJACOBaHMs NO3MLUK (00CYXIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JACHCTBUIA, ONpe/ieJieHHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJIHCHHOW pabOThI U IpyTue).

PeryasiTUBHbIE yHHBepcaabHble yueOHbIe AeiicTBUA:

YMEHHUE CAMOCTOSITENILHO OMPEACIATh eI AeSITeIbHOCTH, IIIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBaTh W MPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JIEATEIbHOCTh, BBIOMpATh
HanOosiee 3(p(EKTUBHBIE CIOCOOBI  pemieHWs] Y4eOHBIX M TO3HABATEJbHBIX  3ajady,
CaMOCTOSATENIBHO COCTABIIATh WIM KOPPEKTUPOBATh IPEIIOKECHHBIA AITOPUTM IEWCTBUM IpU
BBIIIOJIHEHUH 33JaHUN C y4€TOM TMOJy4YeHHs] HOBBIX 3HAHMH 00 H3y4aeMbIX OOBEKTax —
BEIIECTBAX U PEAKIIUSIX, OLICHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3ysbTara 3asBIICHHON 1LIeNu,
YMEHHE KCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/AJIaraeéMble B YCIOBUU 3a/ITaHUM.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mpeaMETHBIX pE3yJIbTAaTOB IO OCBOCHHUIO 00S3aTEIBHOTO COJNEPIKAHMS,
YCTaHOBJICHHOTO JaHHON (enepanbHOil pabodeid mTporpaMMoil, BBIIEISIOT: OCBOCHHBIC
oOydJalmMMUCs Hay4yHble 3HAHUS, YMEHHS M CIOCOOBI JAeicTBUM, crneuuduueckue amns
OpeIMETHOW 00acTH «XUMUSI», BUIBl JIEITEILHOCTH MO TOJXYYEHHIO HOBOTO 3HAHUS, €ro
MHTEPIpETALNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYaIUSX.

K konmny oOydenus B 8 kiacce mpeaMeTHbIE pe3yibTaThl HA 0A30BOM YpPOBHE JOJIKHBI
OoTpaxkaTb CHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHIA:

® PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHITHI: aTOM, MOJEKYJIa, XUMUYECKHI
9JIEeMEHT, TMPOCTOE BEIIECTBO, CJIOXKHOE BEIIeCTBO, CMech (OZHOpPOAHAS U
HEOJHOPO/HAs1), BaJCHTHOCTh, OTHOCHUTEIbHAs aTOMHAas M MOJEKYyJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSIpHAs Macca, MaccoBas JOJISl XHMHUYECKOTO
JJIEMEHTa B COEIMHEHMH, MOJIPHBIA 00BEM, OKCHA, KHCIOTa, OCHOBAaHHE, COJb,
AJIEKTPOOTPHULIATENILHOCTh, CTENICHb OKUCIICHUS, XUMHUYeCKasl peakius, Kiaccupukamnus
PEaKIHii: peakIui COSAMHEHUS, PEaKIIUH Pa3NIOKECHHS, PEaKIMH 3aMEICHHS, PEaKIN
o0OMeHa, 9K30- ¥ PHJIOTEPMUYECKHE PEAKIHH, TEIUIOBOK A (EKT peakiuu, sApo aToMa,
AJIEKTPOHHBIN CJION aTroma, aToMHas opOWTanb, paguyC aToMa, XUMHYECKas CBS3b,
HOJISIpHAst M HEMNOJsIpHas KOBaJEHTHas CBA3b, MOHHAS CBs3b, MOH, KAaTHOH, aHHUOH,
pacTBop, MaccoBasi 10JIs BemlecTBa (IPOIEHTHAsI KOHIICHTPAIINs) B paCTBOPE;

® UIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMMYECKHX MOHSATHH U NPHUMEHSATh 3TH
TIOHSATHS TIPH OTIMCAaHUH BEUIECTB U MX TPEBPAIICHUN;

® UCMOJb30BATh XMUMHUYECKYIO CHUMBOJHUKY JJIi COCTaBleHHs (OpMyS BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

e OmpeneNnsTh BAJEHTHOCTb aTOMOB JJIEMEHTOB B OHMHAPHBIX COEIWHEHHSAX, CTEIECHb
OKHCIICHHSI DJIEMEHTOB B OWHApHBIX COCAMHEHUSX, NPHHAUICKHOCTh BEIIECTB K
OTpeNieIEHHOMY KJIacCy COeIMHEHMH 1o ¢opMynaM, BHJI XHUMHYECKOM CBS3U
(KOBaJIeHTHas! U MOHHAs) B HEOPTAaHUYECKUX COCTUHEHUSX;

e packpeiBath cMbicn Ilepuonuueckoro 3akona J[. M. MenneneeBa: 1eMOHCTPUPOBATh
NOHUMaHHE TMEPUOJUYECKON 3aBUCHMOCTH CBOMCTB XMMHUYECKHMX 3JIEMEHTOB OT HX
nojoxenns B Ilepmommdeckoil cucreme, 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHUSs, 3aKOHA ABOTapo;

e ONHCHIBaTh M XapakTepu3oBaTh TabmuuHyo Gopmy Ilepmomnmdeckoil cucTembl
XUMHUYECKHX JJIEMEHTOB: pa3lnyaTh IMOHATUS «TJIaBHas moArpymmna (A-rpymma)» u



«mmobounass moxarpynma (b-rpymma)», Manaeie W OodbIIME TEPHOMBI, COOTHOCHUTH
o0o3HaueHus1, KOTopble UMetoTcst B Tabiuue «llepuonnyeckas cucremMa XUMHUYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHMS aTOMOB
XUMHYECKHX JJIEMEHTOB (COocTaB M 3apsia sapa, oO0Illee 4YHUCIO 3JIEKTPOHOB H
pacrpeziefieHue UX MO JICKTPOHHBIM CIIO0SIM);

KJIaCCU(UIIUPOBATh XUMUYECKUE AJIEMEHTHI, HEOPraHMUECKHUE BEIIECTBA, XUMUYECKUE
peakuuu (110 YMCIy M COCTaBy YYacTBYIOIIMX B PEAKIMH BELIECTB, IO TEIUIOBOMY
sbdexry);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHUE CBOMCTBA BEIIECTB Pa3IUUYHBIX
KJIaCCOB,  IIOJATBEP)KJas  ONHCAHUE IPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MOXXHOCTH IMPOTEKAHUSI XUMUYECKHUX MPEBPALICHUI B PA3IUYHBIX YCIOBUSX;
BBIUNCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILLIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOTO 3JIeMEHTa 1Mo (opMylie COeAMHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEaKlty;

MPUMEHSTh OCHOBHBIC ONEpAIlMU MBICTUTEILHON NeATEIbHOCTH — aHAllU3 U CHUHTE3,
CpaBHEHHE, 0000IIEeHUE, CUCTEMAaTH3AIHI0, KIAacCU(UKALUIO, BBISBJICHUE MPUYUHHO-
-CJICICTBEHHBIX CBSI3€M — JUJII M3Y4YEHUs CBOMCTB BEILECTB U XMMUYECKUX PEAKIIHM,
€CTeCTBEHHO-Hay4YHbIE  METOJbl  TO3HaHUs  —  HaAOmIOJAeHWe,  H3MEpeHHue,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEaTbHBI U MBICTICHHBIN);

CleoBaTh MpaBWJIaM TOJb30BAHUS XUMHYECKOW TMOCYyIoM U  1abopaToOpHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWIaM OOpAaIlEHUS C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKLUSMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB 10 MOJIYYEHUIO
U COOMpaHUIO Ta3000pa3HBIX BEMIECTB (BOAOPOJNA M KHCIOPOJA), MPHUTOTOBICHHUIO
PacTBOPOB C OINPEAECIEHHON MAacCOBOM 10JIEW PaCTBOPEHHOIO BEILECTBA, IJIAHUPOBATh
Y IIPOBOAMTH XUMHUYECKHE 3KCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILEIOUYEN U
KHCJIOT C TIOMOIIBI0 HHIMKATOPOB (JIakmyc, PpeHodTanernt, METUIIOpaHK U IPyTUe).

K konny oOyueHus B 9 kiacce IpeaMETHbIE pe3ylbTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCSl YMEHHUI:

PacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX MOHATHUN: XUMUYECKUH SJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, ITPOCTOE BEILIECTBO, CJI0KHOE BEILIECTBO, BAJIEHTHOCTb,
IIEKTPOOTPULIATEIBHOCTD, CTENEHb OKHUCIICHUS, XMMHUYECKAs pPEaKlHs, XUMUYecKas
CBSI3b, TEIIOBOM 3P PEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOp, BJIEKTPOJUTHL,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKas JUCCOLMAIUsS, peaklUd HOHHOrO OOMeHa,
KaTaJln3aTop, XHWMHYECKOEe paBHOBECHE, OOpaTUMble U HEOOpaTUMbIE pEaKluHy,
OKHCJINTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCINTENb,  BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aMPOTEpHOCTh, XUMHUUYECKAs CBA3b
(koBaJleHTHasi, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMYecKas pemeéTka, KOppo3us
METAJIJIOB, CIUIABbl, CKOPOCTb XMMHMUYECKOM pPEaKIUH, NpPEIeNbHO IOIyCTHUMas
xoHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHI U NPUMEHATH 3TH
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX IPEBPAILCHUN;

UCIOJIb30BaTh XUMHUECKYIO CHMBOJHMKY JJISI COCTaBlIeHHMS (OpMya BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;



ONpeNeNiATh BAJIGHTHOCTh W CTENEHb OKUCJIECHUS XUMHUYECKUX JIIEMEHTOB B
COCIMHEHUSAX PA3IUYHOIO COCTaBa, MPHUHAAJIEKHOCTh BEIIECTB K ONpeAeIEHHOMY
KJIACCy COEeNMHEHUH 1o Qopmynam, BUJ XUMHUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAs,
METAJIJIMYECKAs)) B HEOPraHWYECKUX COEIMHEHUSX, 3aps] HOHA IO XUMHYECKOH
dbopmyrie, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPraHWYECKUX COCIUHEHHH, TUI
KPUCTAIIIMYECKON PEeIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmbich [lepuoanueckoro 3akona JI. . MenneneeBa u 1IeMOHCTPUPOBATH
€ro MOHMMAaHME: OIMUCHIBATH U XapaKTepu3oBaTh TabnuuHyo ¢opmy llepuoanueckoit
CHCTEMBl XMMHYECKHX OJJIEMEHTOB: pa3iHuaTh IMOHATHA «IJ1aBHas mnoArpymma (A-
rpymnmna)y u «mnobouynas mnoxarpymmna (b-rpynma)», maneie W OonblIve MEPHOBI,
COOTHOCUTh O0O3HAuUEHUS, KOTOphIE MMEIOTCI B MEPUOAMYECKON Tabiuuue, ¢
YHUCIIOBBIMHU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U
3apsij sizpa, o0Iee YMuCio AMEKTPOHOB U PACIPEeNICeHHE HX M0 AJIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOIIMEe 3aKOHOMEPHOCTH B M3MEHEHHWM CBOWMCTB JJIEMEHTOB M HX
COCIMHEHUH B MpeJenax MalbIX IMEPUOJIOB U TJABHBIX MOJATPYMIN C YYETOM CTPOCHUS
UX aTOMOB;

KJIaCCU(UIIUPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUYECKHUE BEIIECTBA, XUMUYECKUE
peakiuu (10 YHCIy ¥ COCTaBy YYacTBYIOIIMX B PEAKIMHM BEHIECTB, MO TEIUIOBOMY
3 eKTy, 10 U3IMEHEHUIO CTENIEHEH OKUCIICHHSI XUMUYECKHIX dJIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIME M CHEHU(PUYECKHE XUMUYECKHE CBOWCTBA
IPOCTHIX U CIIOXKHBIX BEIIECTB, MOATBEPKIas ONMMCAHUE IIPUMEPAMH MOJICKYIISIPHBIX U
MOHHBIX YPaBHEHHH COOTBETCTBYIOIINX XUMHUECKUX PEAKIINH;

COCTaBJIATh YPABHEHHUS HJICKTPOJIUTHUYECKON JUCCOUUALMU KUCIIOT, HIEJI0YEH U COJIEH,
MOJIHBIE U COKpAILIEHHBIC YPAaBHEHUS peaKIMii HOHHOTO OOMEHa, YpaBHEHUS PeaKIIUid,
MOJATBEPXKJAIONINX CYIIECTBOBAHME TE€HETUYECKOW CBS3M MEXIY BelleCTBaMU
Pa3IUYHBIX KJIACCOB;

PacKpBIBaTh CYIIHOCTh OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUUI MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuil;

IPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCHUMOCTH OT MX CTPOEHHS, BO3MOKHOCTH
NPOTEKAHUS XUMUYECKUX MPEBPAIICHUI B PA3INYHBIX YCIOBUSX;

BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEILECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA o (opMyJie COEMHEHHSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PAaCUEThI IO YPABHEHUIO XUMUYECKOH peakinu;

coOnrofaTh MpaBuia MOJb30BAaHUS XMMHUYECKOM TMOCyao H  J1abOpaTOpHBIM
o0opyOBaHUEM, a Tak)Ke IpaBHUia OOpaIleHUs C BELIECTBAMH B COOTBETCTBUHU C
UHCTPYKLHUSMH 10 BBIIOJIHEHHUIO JTA0OPATOPHBIX XUMHUYECKHX OIBITOB IO MOJYYSHHIO
¥ cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHUAaKa M YIJIEKUCIIOTO rasa);

IPOBOJUTH PEAKLUH, TOATBEP)KIAIOIINE KAaUeCTBEHHBIM COCTaB Pa3IUYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpOMHI-, MOAMUI-, KapOoHaT-, (ocdart-,
CHIIMKAT-, Ccynb(aT-, THIPOKCUA-UOHBI, KATHOHBI AMMOHHS W HWOHBI HM3yYEHHBIX
METAaJUIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHMUECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlMU MBICIUTEILHON NEATENbHOCTH — aHaU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHEe, CHUCTEeMaTU3allUI0, BBISBICHUE MPUYMHHO-CIIEICTBEHHBIX
CBsi3el — JUIl W3Yy4YEHHs] CBOMCTB BELIECTB M XMMUYECKHUX PEaKIHUil, eCTeCTBEHHO-



Hay4yHble METOAbl IO3HAaHWs — HAOIIOAECHUE, U3MEPEHUe, MOJICIUPOBAHHE,
AKCIEPUMEHT (peaibHbIil U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dieKkTpoHHbIe (LM POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 0 5 bubmuorexa [JOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BemectBa 1 xuMuueckue 15 1 0 bubnnoreka IIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 0 1 bubnmnorexka HOK

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 0 1 bu6nuoreka [IOK

' Y COJISIX https://m.edso00.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
54 OCHOBHBIE KJIACCHI 11 1 1 bubmuotexa [JOK

' HEOPraHMYECKUX COEAMHEHMIM https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.
Xumuueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBHTEIbHDBIE P€aKIuu



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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Ilepronnueckuii 3aKOH U
31 [Tepuonnueckas cucrema 7 0 0 bu6nuoreka [IOK
' XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMUYecKas CBS3b. Bu6 LIOK
nonoreka
2 - 1
3 OriciTeNsHO 8 0 https://m.eds00.ru/7f41837¢
BOCCTaHOBUTEJIbHbBIE PEAKIINU
bu6nuoreka [IOK
4 1
TOTOTI0 paspey > https://m.edsoo.ru/7f41837c
bubnnoreka IIOK
Pesepaiioe Bpens 3 0 0 https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 4 5
[TPOT'PAMME
9 KUJIACC
KouunyecTBo 4yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3jiesioB U TeM undposbie
Ne n/m P Konrtpoabnbsie IIpakrnuyeckue (upp )
NMPOrpaMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. BemecTBO 1 XMMU4ecKHe peaKuu
11 [ToBTOpEeHue u yrinyOnenue 3HaHUM 5 1 0 bubmuorteka [IOK
' OCHOBHEBIX pa3JIelioB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 0 0 bubnmnoreka [JOK
' peaKIuii https://m.eds00.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLMALIHS. 8 1 1 bu6muoreka [JOK

XUMHUYECKHUe pCaKknuu B paCTBOpax

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



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

Pa3gen 2. HeMeTa/JILI M BX CO€IHHEHUS

17

51 OO01mas XxapakTepUCTHKA XUMUIECKUX 4 bubmmoreka [JOK
' snementoB VIIA-rpymisl. [anoress: https://m.edso0.ru/7f41a636
OO01mas XxapakTepUCTHKA XUMUIECKUX
2.2 sneMeHToB VIA- nel. Cepa u eé 6 bubmmorexa [IOK
' TPYIHBL £6p https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mast XapakKTepUCTHKA XUMHUYECKUX
2.3 anemeHToB VA-rpynnsl. A3zot, hochop u ux 7 bubmorexa HOK
' PYHTIRL ’ p https://m.edsoo.ru/7f41a636
COEMHEHUS
OO011as XxapaKTEPUCTUKA XUMUYECKUX
2.4 3neﬁeHT01§) IVA?r bl YTJIepoa 1 8 bubmorexa [IOK
' . PYIIIBL. PO https://m.edso0o.ru/7f41a636
KPEMHHUH M UX COCAMHECHUS
Hroro mo pazueny 25
Pa3znen 3. MeTaiibl 1 HX cCOeAMHEHUA
bubmmoteka IIOK
3.1 i 4
Obmue cBoHCTBa MeTAIIOR https://m.edsoo.ru/7f41a636
bubmmoteka IIOK
3.2 B i 16
AKHEHIINE METAUIBI U MX COETHHEHUS httos://m.edsoo.ru/7f41a636
Hroro no paszneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
41 BemiecTBa 1 MaTepualbl B )KM3HH YeJI0BEKA 3 bubmorexa LIOK
' H p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 bubmmoreka [JOK



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

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



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Kosaun4vecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bcero H3yYeHUS oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
1 [Ipenmer xumuu. Poiab XuMuM B 5KU3HU 1 0 0 bu6mmoreka [IOK
yenoBeka. Tena u BelecTna 05.09.2023  https://m.edsoo.ru/ff0d210c
bu6mmoreka [IOK
2 I1
OIPITHE O METOAAX HOSHAMEL B XUMUH 1 0 0 07.09.2023  https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpasuia
3 paboThI B 1a00paTOpUU U TPUEMBI 1 0 1 bubnuorexa [JOK
oOparieHust ¢ 1abopaTopHBIM 12.09.2023  https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Uucteie BemecTBa U cMech. CIocoObl 1 0 0 bu6mmoreka [JOK
pasneneHusi cMecen 14.09.2023  https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas paGora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 0 1 bubmorexa HOK
. PrMEP 19.09.2023  https://m.edsoo.ru/ff0d28c8
OYHUCTKHY TTOBAPEHHOU COJIN )»
6 ATOMBI 1 MOJIEKYJIBI 1 0 0 21.09.2023  https://m.edsoo.ru/ff0d2a6c
7 XHUMUYECKHUE DIIEMEHTHI. 3HAKH 1 0 0 bubmuorexa [JOK
(CUMBOJIBI) XUMHYECKUX 2JIEMEHTOB 26.09.2023  https://m.edsoo.ru/ff0d2be8
8 [IpocTblie U ClOXKHBIE BEUIECTBA 0 0 28.09.2023 | https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJICKYJIIPHOE YUCHUE 0 0 03.10.2023  https://m.edsoo.ru/ff0d2d50
3aKO0H MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumunueckas popmyna. BaneHTHOCT 1 0 0 bubmmorexa [TOK
Py 05.10.2023  https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX JICMCHTOB



https://m.edsoo.ru/ff0d210c
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OtHOCUTEIbHAA aTOMHAd Macca.

bubmuoreka [JOK

11
OTHOCHUTENBHAS MOJICKYJIIpHAs Macca 10.10.2023  https://m.edsoo.ru/ff0d323c
12 MaccoBasi 107151 XMMHAYECKOT0 AJIeMEHTa bubmuorexa [JOK
B COCAMHEHUU 12.10.2023  https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecTBa. Mouib. bubmuorexa [JOK
MounsipHast macca 17.10.2023  https://m.edsoo.ru/ff0d5230
14 Du3uYeCKUe U XUMUYECKHUE SBICHUS. bubmuoreka [JOK
XuUMHYecKasi peaKIus 19.10.2023  https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycioBus NPOTEKAHUS bubnuoreka [IOK
XUMHUYECKUX PEaKIUi 24.10.2023 | https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHHS MACCHI BEILIECTB. bubnnorexa [HOK
XHUMHUYECKUE YPABHEHUS 26.10.2023  https://m.edsoo.ru/ff0d3b88
BrluncieHus: KoJau4yecTBa, MacChl
17 BEIIECTBA [0 YPABHCHUSAM XUMHYECKHX bubmorexa HOK
HeCTRATIO P 07.11.2023  https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukanmsi XuMUuecKux peakiuia
18 (coenMHEHMSI, PA3JIOKCHHS, 3aMETIICHUS Bubmorexa ITOK
P ’ ’ 09.11.2023  https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHukIoneauct. O0o0mEeHne 1 Bubmorexa ITOK
' B 14.11.2023  https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3aIUsl 3HAHUH
20 KontpomnsHast padora Nel no treme bubnnorexka [JOK
«BemecTBa U XUMUYECKHE PEAKLIUN 16.11.2023  https://m.edsoo.ru/ff0d4290
Bo3nyx — cMmech razos. Coctas
21 Bo3ayxa. Kucinopom — snemMeHT u bubmorexa LIOK
yre 21.11.2023  https://m.edsoo.ru/ff0d448e
mpoctoe BemiecTBo. O30H
99 du3nyecKkre 1 XMMUYECKHEe CBOMCTBA bubmuorexa [JOK
KHUCJIOpo/ia (peaKIuu OKUCIICHUS, 23.11.2023  https://m.edsoo.ru/ff0d4614
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ropenue). [lousatue 06 okcumax

CriocoOsl MosTy4eHus KUCI0poia B

23 J1a00paTOPHH M IMPOMBIILJICHHOCTH bubmorexa LHOK
patop P ' 28.11.2023  https://m.edsoo.ru/ff0d497a
IIpumeHeHune kucnopoaa
TennoBo# 3 PexT XuMUIeCKOM
24 peaKuru, MOHITHE O TEPMOXHUMUYECKOM bubnnoreka [HOK
YPaBHEHUU, 3K30- U IHAOTEPMHUYECKUX 30.11.2023  https://m.edsoo.ru/ff0d4790
peaKuusax
TomuBo (HeTh, yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 . a, CII0COOBI iro bubmorera [JOK
P VXS, 05.12.2023  https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHUS
[IpakTuueckas padora Ne 3 o Teme
26 «ITonyyenue u coOMpaHue KUCIOPOaa bubmorexa [JOK
" P poAd, 07.12.2023  https://m.edsoo.ru/ff0d4ae2
W3Y4YE€HHE €ro CBOMCTBY
97 Bonopox — anemeHT u npocroe bu6mmoreka [IOK
BemlecTBo. Haxoxenue B npupoie 12.12.2023  https://m.edsoo.ru/ff0d4dd0
28 du3nYecKre U XMMUYECKUEe CBOMCTBA bubmuorexa [JOK
Bojopoaa. [I[pumMenenne Boopoaa 14.12.2023  https://m.edsoo.ru/ff0d4ddo
29 [ToHsITHE O KUCITOTAX U COMSAX 19.12.2023  https://m.edsoo.ru/ff0d50d2
30 Crioco0bl TToTy4eHust BOAOPO/Ia B bubnunorexa [JOK
nmabopaTopun 21.12.2023  https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o Teme
31 «l?lon €HHUe U Ic)061/1 aHue Bojopoja bubmmorexa [OK
" P HOPOE, 26.12.2023  https://m.edsoo.ru/ff0d4f42
W3YYECHHE €ro CBOMCTBY
39 Mounsipabiit 00BEM razoB. 3akoH bubnnoreka [JOK
ABorazpo 28.12.2023  https://m.edsoo.ru/ff0d542e
33 Brerancienns 00pEMa, KoJIMuecTBa bubmuorexa [JOK
BEIIIECTBA rasa Mo €ro U3BECTHOMY 09.01.2024 | https://m.edsoo.ru/ffod55a0
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KOJINYECTBY BEUIECTBA MIIN 00BEMY

Brruncienus o05EMOB ra3oB MO

34 ABHEHUIO PEAKI[UU Ha OCHOBE 3aKOHA bubmmorexa [TOK
YDABHEHITIO pediain 1 11.01.2024  https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 ®uznuecKue 1 XMMHYECKHE CBOMCTBA bubnmoreka [JOK
BOJIbI 16.01.2024  https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwii. [Tonsitre 06 bubnmoreka [JOK
WHJIMKATOpax 18.01.2024  https://m.edsoo.ru/ff0d59e2
Bopna kak pacrBoputens. HacbieHHbie
37 u HZGL:HaCBIpeHHI)IE aCTBOPBI MH:lCCOBaH bubmorexa HOK
HICHHBIE pacTBOPHL 23.01.2024  https://m.edso0.ru/ff0d5b40
JIOJIs1 BEIIECTBA B PACTBOPE
[IpakTuueckas pabora Ne 5 mo Teme
38 «IIpuroroBneHne pacTBOPOB C bubnnoreka [JOK
onpeeaEHHON MacCOBOU J10JIei 25.01.2024  https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILLIECTBAY
39 KonTtponbHast pabota Ne2 o reme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» 30.01.2024 | https://m.edsoo.ru/ff0d6342
40 Okcupl: cocTaB, KJIacCUpUKaIus, bubnuoteka [JOK
HOMEHKJIaTypa 01.02.2024  https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHMCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmmorexa [JOK
’ P 06.02.2024  https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cOCTaB, KJ1accu(pUKAIIHs, bu6mmoreka [JOK
HOMEHKJIaTypa 08.02.2024  https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue u XuMHUYECKHE CBOMCTBA bubnnoreka [JOK
OCHOBaHUI 13.02.2024  https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bu6mmoreka [JOK
HOMEHKJIaTypa 15.02.2024  https://m.edsoo.ru/ffOdfee2
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[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

bubmuoreka [JOK

45
KHUCIIOT 20.02.2024  https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIIaTypa,
46 CHOCOéBI: HIE)JI )eHI/ISI XI/IMI/I‘-IZ(I:KI/IG bubmorexa [JOK
. T ’ 22.02.2024 = https://m.eds00.ru/00ad9474
CBOMCTBa
[IpakTrueckas padota Ne 6. Permenue
47 SKCIEPUMEHTAIBHBIX 33724 M0 TEME bubnunoreka [HOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX 27.02.2024  https://m.edsoo.ru/00ad9b7c
COEIMHECHUIN»
48 I'eneTnyeckas cBA3b MEXKY KilacCaMu bubnnorexa [HOK
HEOPraHWYECKUX COCAMHEHUN 29.02.2024 | https://m.edsoo.ru/00ad9a50
. bubnuorexa [JOK
49 06
ODMCHKE Hf CHOTCMATHAAS SHAHMH 05.03.2024  https://m.edsoo.ru/00ad9ch2
KonTponbnas padorta Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX bubmorexa [JOK
o P 07.03.2024  https://m.edsoo.ru/00ad9ela
COCTMHEHU I
[TepBbie MOMBITKY KIAaCCHPUKAITUN
51 XUMHUYECKUX JIeMeHTOB. [loHsTHE 0 bubmorexa HOK
) 12.03.2024  https://m.edsoo.ru/00ad9ffa
IpyMIax CXOIHBIX JICMCHTOB
[Iepuoanueckuii 3aKOH U
52 [leproanueckas cucTeMa XUMUYECKUX bubmorexa HOK
P 14.03.2024  https://m.edsoo.ru/00ada52c
snemeHTOB /1. 1. Menaeneena
53 [Tepuoapl, rpynibl, MOATPYIIITHI 19.03.2024  https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnmoreka [JOK
sinep. MzoTonsr 21.03.2024  https://m.edsoo.ru/00ada342
CrtpoeHue 3IIeKTpOHHBIX 000JI0YEeK
55 aToMOB 351eMeHTOB [lepunoanueckoit bubmorexa HOK
P 04.04.2024  https://m.edsoo.ru/00ada6hbc

cuctemsl [. 1. MenaeneeBa
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XapakTepucTUKa XUMHUYECKOT O
3JIEMEHTA I10 €ro MOJIOKEHUIO B

bubmuoreka [JOK

o6 [Tepunoanueckoii cucreme /1. U. 09.04.2024 | https://m.edsoo.ru/00ada824
Meunpeneena
3nauenue [lepuoauyeckoro 3akoHa ass
57 pa3BUTHA HAayKu U npakTuku. . 1. bubmumoreka [IOK
MeHpeneeB — y4€HbIN, IEAAror U 11.04.2024  https://m.edsoo.ru/00ada96e
IrpaKIaHUH
58 DNEeKTPOOTPHUIIATEILHOCTh ATOMOB bubnnoreka [JOK
XHMHYECKUX AJICMEHTOB 16.04.2024 = https://m.edsoo.ru/00adaab8
59 HNonnas xumMuueckas CBsi3b 18.04.2024 @ https://m.edsoo.ru/00adac34
60 i(;z’neHTHaﬂ HOpHa XUMITCCkaR 93.04.2024 https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenonsipHas XUMHUYECKast bubnnoreka [JOK
CBS3b 25.04.2024  https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIEHUS 02.05.2024  https://m.edsoo.ru/00adae28
63 OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC bubnuoteka [JOK
peakiuu 07.05.2024  https://m.edso0.ru/00adb076
64 OKucnauTeny U BOCCTAHOBUTEIIH 14.05.2024  https://m.edsoo.ru/00adb076
65 KonTponbnas padota Ne4 no teme bubnnoreka [JOK
«CTtpoeHue aroma. XUMUYECKAsI CBSA3b 16.05.2024  https://m.edso00.ru/00adb486
66 [IpomMexyTouHbIi aTTecTarus. bubnuoreka [IOK
KonTponbHblii TECT 20.05.2024  https://m.edsoo.ru/00adb33c
. bubmuorexa [JOK
o7 Obobuierne i CHCTEMATH3ALIAS SHAHMKIE 21.05.2024 https://m.edsogrUIOOadgcbZ
. bu6mmoreka [IOK
68 O60buIerRS H CHCTEMATHIAIAS SHAHHKIL 23.05.2024 https://m.edsogru/ff0d6lc6
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OBIIEE KOJIMYECTBO YACOB I10

68 4 6
[TPO'PAMME
9 KIIACC
KosmyecTBo 4yacoB DJIeKTPOHHBIE
Ne Hara uudposeie
Tema ypoka KonTpoabubie IlpakTuuyeckue
n/n Bcero U3YYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI pecypes:
[leproanueckuii 3aK0H. Eub 10K
noIMoTeKA
Heproirieciast CHCTEM XHMITECKiX 1 0 0 04.09.2023  https://m.edsoo.ru/00adb59e
snemenToB J{. U. Menneneepa o T '
3aKOHOMEPHOCTH B U3MEHEHUH Bt LOK
noIMoTeKa
i 1
CRONCTS XI{MH%CKHX DIICMEHTOB 0 0 06.09.2023  https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
Krnaccudukanusa u HoMeHKIaTypa 1 0 0 bubnuorexa [IOK
HEOPraHUYECKHX BEIECTB 11.09.2023  https://m.edsoo.ru/00adb7e2
Bupl XuMu4ecKoi CBSI3U U TUIIBI 1 0 0 bubmuorexa [JOK
KPUCTAJTINYECKUX PEIIETOK 13.09.2023  https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
«IToBTOpEeHuUe U yriydaeHne 3HaHUH 1 1 0 18.09.2023
OCHOBHBIX Pa3/IeNioB Kypca 8 Kiacca» R
Krnaccudukanus XuMHuueckux 1 0 0 bubnuoreka [IOK
peaKkIuii Mo pa3IuYHBIM NMPU3HAKAM 20.09.2023  https://m.edsoo.ru/00adbch0
[ToHsITHE O CKOPOCTH XUMUUYECKOM BuG 10K
uOIMoTeKa
L 1
PEAIHIH. LOHATHE O TOMOTSHHbEX B 0 0 25.09.2023  https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaAKIIHIX
[ToHsATHE O XUMUYECKOM PaBHOBECHH. 1 0 0 bub6nuorexa [IOK



https://m.edsoo.ru/00adb59e
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@DaxTOpHl, BAUSIOLIUE HA CKOPOCTh 27.09.2023  https://m.edsoo.ru/00adc28c
XUMHYECKOH PEaKIMU U TOJI0KEHUE
XUMHYECKOTO PABHOBECHS
9 OKHUCIUTETbHO-BOCCTAHOBUTEIILHBIC bubmuorexa [JOK
peakiuu 02.10.2023  https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHYECKOIN
10 ncconnanuu. CHIbHBIC U cl1a0bIe bubmorexa [JOK
AHCCOTTATIIH. 04.10.2023  https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 Honnble ypaBHEHUS peakiuii 09.10.2023  https://m.edsoo.ru/00add448
XUMUYECKHE CBOMCTBA KHCJIOT U
12 OCHOBAaHMI1 B CBETE MPEACTaBICHUH 00 bubmorexa [JOK
Jpea 11.10.2023  https://m.edsoo.ru/00add5d8
ANEKTPOIUTUICCKOMN TUCCOITUAITIU
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MpEeACTaBICHUMN 00 bubmorexa LOK
pet . 16.10.2023 = https://m.edsoo.ru/00add8b2
ANEKTPOIUTUICCKOUN TUCCOITUAITIT
14 [TonsTHe 0 runponuse conei 18.10.2023  https://m.edsoo.ru/00add9d4
15 O06001IeHne U cCUuCTEMaTU3AIHS bubnuoteka [JOK
3HAHUU 23.10.2023  https://m.edsoo.ru/00addd12
16 ITpakTryeckas pabora Ne 1. «Pemenue bubnuoreka [IOK
IKCIIEPUMEHTAIIBHBIX 337129 25.10.2023 | https://m.edsoo.ru/00addbfa
KonTponbHas padora Ne2 1o Teme
17 <<3J‘ICII()T OJ'II/ITI/Ip‘{eCKaSI HCCOLAAIAS bubmorexa OK
P A HHAtLL 06.11.2023  https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKIui B PACTBOPAX»
OO6m1ast XapaKTeprUCTHKA TaJOTEHOB.
18 XUMHYecKre CBOMCTBA Ha IpUMEpE bubmorexa HOK
08.11.2023  https://m.edsoo.ru/00addfe2
XJIopa
19 XnopoBoaopoa. ComsiHast KHCIIOTA, bu6mmoreka [JOK
XUMHUYECKHE CBOICTBa, MOJIyUYEHUE, 13.11.2023  https://m.edsoo.ru/00ade104
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IIPUMEHEHHE

[IpakTrueckas padota Ne 2 o Teme

20 «[TonydeHne CONSTHOM KUCIOTHI bubmorexa LHOK
Y B0 ’ 15.11.2023  https://m.edsoo.ru/00ade348
U3Yy4YCHHE € CBOMCTBY
Breruucienus mo ypaBHEHUSIM
21 XUMHUYECKUX PEAKIUi, €CITH OJUH U3 bubmorexa [JOK
PEAIILH, A 20.11.2023  https://m.edso0o.ru/00ade488
pearcHTOB J1aH B U30BITKE
99 OO61as xapakTepuCcTUKa SJIEMEHTOB bubnmoreka [JOK
VIA-rpynms 22.11.2023  https://m.edsoo.ru/00ade64a
AnnorpornHeie MOAU(BUKALIMN CEPBI.
23 Hax0>1<p eHHe ce ij I/I(beé C(I)le I/IHCII){I/Iﬁ B bubmorexa HOK
A P Uﬂ 27.11.2023  https://m.edsoo.ru/00ade64a
pupoie. XUMUYECKHE CBOHCTBA CEPBI
24 CepoBogopo, ctpoenue, pu3nueckue bubnnoreka [JOK
1 XUMHYECKHUE CBOMCTBA 29.11.2023  https://m.edso00.ru/00ade802
Oxcunpl cepbl. CepHasi KUCIIOTA,
25 (I)I/BI/IjeCKI/Il; " XI/ILIZI/IquKI/Ie CBOICTBa bubmmorexa LOK
’ 04.12.2023  https://m.edsoo.ru/00adea28
MIPUMEHEHNE
XUMUYECKUE PEAKIINH, JICKAIIHIE B
OCHOBE MPOMBIIIJIEHHOTO CIIoco0a
26 IIOJIyYEHUS CEPHOU KUCIIOTHI. bubnnorexka [JOK
XUMUYECKOE 3arpsi3HEHNE 06.12.2023  https://m.edsoo.ru/00adec8a
OKpY’Karolen cpeabl COeTMHEHUSIMU
cepbl
97 Brruucnenue MaccoBoil 40JIM BBIXO/1a bu6mmorexa [IOK
IIPOJYKTa peakuu 11.12.2023  https://m.edsoo.ru/00adec8a
OO6mr1ast XapakTepruCcTHKa SJIEMEHTOB
28 VAIiIr HII))I ASIZ)T acIpocTpaHeHHe bubmorexa HOK
DYIIHL. > PACEIPOCIP 13.12.2023  https://m.edsoo.ru/00adeea6

B IIpHpoe, hpuznyeckue u
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XUMHYECKUE CBOUCTBA

AMMuak, ero ¢puznyeckue u

29 XUMHUYECKHUE CBOMCTBA, MOJIYYECHUE U bubmorexa [JOK
> HOAYA 18.12.2023  https://m.edsoo.ru/00adf004
MIPUMCHECHUE
[IpakTrueckas padota Ne 3 o Teme
30 «[TonydeHne aMmmuaKa, U3y4eHue ero bubmorexa [JOK
. i > FOYH 20.12.2023  https://m.edsoo.ru/00adf180
CBOMCTB»

31 A30THAas KUCOTa, €€ (hu3ndecKkue u bubnmoreka [JOK
XUMHUYECKHUE CBOWCTBA 25.12.2023  https://m.edsoo.ru/00adf306
Hcnonk30BaHne HUTPATOB U COJICH
aAMMOHHS B KQUECTBE MUHEPATBHBIX

32 noOpeHmit. XUMHUYIECKOE 3arpsi3HEHUE bubmorexa HOK
YAODPEHIIL £ P 27.12.2023 https://m.eds00.ru/00adf518
OKpYIKaroIIen cpeibl COeINHECHUSIMU
a3oTa
®docdop. Okc ocdopa (V

33 (1)00((11))0 pHaSIKKI/I;IfJ'I((i))Ta (bqnfmgle)cfne " bubmorexa HOK

P - 10.01.2024  https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJIYICHUE
Hcnons3oBanue ocdaToB B KauecTBe

34 MUHEPATIBHBIX YI0OpPEHUH. bubnuoreka [IOK
3arpsi3sHEHUE TPUPOTHON CPEIBI 15.01.2024  https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHue B

35 npu 1(3) g ;mnrt)lecxrl)/le U XUMUYECKHUE bubmotexa [JOK

P P He 17.01.2024  https://m.edso0o.ru/00adfd9c
CBOWCTBa
Oxcupsl yriaepona, ux pusnveckue u

36 XAMHUYECKHE CBOWCTBA. bu6mmorexa [IOK

DKOJOTHYECKHe MPOOIEMBI, 22.01.2024  https://m.edsoo.ru/00adfebe

CBsI3aHHBIE ¢ OKcuaoM yriepoaa (1V)
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37 VYroibHasa KUCI0Ta U €€ COIH 24.01.2024 = https://m.edsoo.ru/00ae006¢c
[IpakTrueckas padota Ne 4 o Teme

38 "IlosryueHue yriekucioro rasa. bubnuoreka [IOK
KayecTBenHas peakius Ha KapOOHAT- 29.01.2024  https://m.edsoo.ru/00ae027e
noH"

[TepBoHavabHBIC TOHATHUS 00
39 OpraHnYecKuX BElIeCTBAaX KakK O Bubmaorexa ITOK
P 31.01.2024 = https://m.edsoo.ru/00ae054e
COCIMHEHUSX yIiIepo/ia

40 Kpemuwii u ero coequHeHus 05.02.2024 | https://m.edsoo.ru/00ae080a
[IpaxTuueckas padora Ne 5. Pemenue

a1 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnuorexa [JOK
«Baxxkueiimne HeMeTaIbl U UX 07.02.2024 | https://m.edsoo.ru/00ae0bf2
COEINHEHUS
KonTponbnas padorta Ne3 no teme

42 «Baxuelnme HeMeTayUIbl U UX Bubmorexa ITOK

12.02.2024  https://m.edsoo.ru/00ae0el8
COEIMHEHND)
OO61mas xapakTepuCcTHKa XUMUYECKUX
DJIEMEHTOB — METAJIJIOB.

43 MeTtannudeckas CBSI3b U bu6mmoreka [JOK
MeTaJUTHYecKasi KpucTaumaecKas 14.02.2024  https://m.edsoo.ru/00ae103e
pemérka. PU3nYecKue CBOMCTBA
METAJUIOB
XHUMHUYECKHE CBOMCTBA METAJLIIOB.

44 DNEKTPOXUMUUECKUU DS Eubmorexa IIOK

P N pax 19.02.2024 = https://m.edsoo.ru/00ae1156
HaIPsDKCHUH METAIIJIOB
O01u11e cnocoObl MOTyYeHHS
45 meTautoB. CruiaBel. Berauciienus mo Eubmorexa IIOK
' ' 21.02.2024  https://m.edso0.ru/00ae1156

YPaBHCHHUAM XUMHUYCCKUX peaKL[HfI,
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€CJIM OAVH U3 pCarcHTOB COACPKUT

puMecH
46 [TonsiTHe 0 KOPPO3UU METAIIIOB 26.02.2024  https://m.edsoo.ru/00ae1278
47 [1lemouHbIC METAJLIBI 28.02.2024  https://m.edsoo.ru/00ael4b2
48 OKcubl ¥ THAPOKCUIBI HATPUS U bubnunoreka [HOK
Kanus 04.03.2024  https://m.edsoo.ru/00ae14b2
49 Illenoyno3eMenbHBIE METAJIIbI — bubmuorexa [JOK
KaJIbIIUY ¥ MarHui 06.03.2024 | https://m.edsoo.ru/00ael15e8
50 Baxnerimme coeTMHCHUS KaJIbIIAs 11.03.2024  https://m.edsoo.ru/00ael5e8
51 O00011IeHIE U CUCTEMATU3AIUS
3HAHUU 13.03.2024
59 JKécTkoCcTh BOMBI U CIOCOOEI €€ bu6mmorexa [IOK
YCTpaHEHUS 18.03.2024  https://m.eds00.ru/00ae1886
[IpakTuueckas padbora Ne 6 o Teme
53 "YKECTKOCTHh BOJBI M METOJIBI €€ bubmorexa [JOK
" 20.03.2024  https://m.edso00.ru/00aelae8
yCTpaHEHHs
54 AtoMUHUI 03.04.2024  https://m.edsoo.ru/00aelc64
55 AmdorepHbIe CBOMCTBA OKCHA U bubnnoreka [JOK
TUAPOKCH]IA 08.04.2024 | https://m.edsoo.ru/00aelc64
56 Kemnezo 10.04.2024  https://m.edsoo.ru/00ae1d86
57 Oxkcubl, THIPOKCUIBI U COJIM JKere3a bubnmnorexa [JOK
(1) u xenesa (1) 15.04.2024  https://m.edsoo.ru/00ae35e6
58 O06001IeHNe U CUCTEMATU3AIIHS
3HAHUH 17.04.2024
[IpakTuueckas padora Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 337a4 MO TEME bubnmuotexa [JOK
«BaxHeimme MeTaIbl B UX 22.04.2024  https://m.edsoo.ru/00ae3de8

COCOAUHCHUA»
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Beruucnenus no ypaBHeHHUIM

XHUMHUYCCKUX peaKHHﬁ, €CJIM OAUH U3

60 peareHToB J1aH B U30BITKE WU 1 bubnmoreka [JOK
COJIEPKUT NpUMeCH. Brruncnenus 24.04.2024 = https://m.edsoo.ru/00ael1750
MaccOBOM JOJIH BBIXOJIa MPOAYKTA
peakiuu

61 O0001IeHrEe U cUCcTeEMaTU3 AU 1
3HAHUI 06.05.2024
Kontponbnas padota Ne4 o teme

62 zcl?:;iee?;l:: METaJUIbl U UX 1 08.05.2024

63 BemmecTBa u Mmarepuaisl B 1 bubnnoreka [JOK
ITOBCE/IHEBHOM J)KM3HU YEIOBEKA 13.05.2024  https://m.edsoo.ru/00ae3f50

64 XHUMUYECKOE 3arpsi3HEHUE 1 bubnuorexa [JOK
OKpY’Karollen cpebl 15.05.2024  https://m.edsoo.ru/00ae4270

65 Ponp xumuu B pemreHnn 1 bubnnoreka [JOK
AKOJIOTUYECKUX TTPOOIeM 16.05.2024  https://m.edsoo.ru/00ae4270

66 O06001IeHre U CUCTEMATU3 A 1 bubmuorexa [JOK
3HAHUU 17.05.2024  https://m.edsoo.ru/00ae0dOa

bubnuotexa [JOK

o7 Hrorosas korTposbHas pabota 1 20.05.2024 https://m.edsogru/OOade?,c

68 O06001IeHre U CUCTEMATU3AIIHS 1 bubnuoteka [JOK
3HAHUU 22.05.2024  https://m.edsoo.ru/00ad9ch2
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https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

» Xumus, 8 kinacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A., AKunoHepHOe
obrectBo «M3narenscTBo «IIpocBerieHne
» Xumus, 9 knacce/ ,Kysnernosa H.E., TutoBa 1.M., I'apa H.H. AkiimonepHoe o011ecTBoO

«M3parenscTBO «lIpocBemenue»

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU
HUHTEPHET

OCHOBBI XMIMUH: 3JIEKTPOHHBIN yueOHuK http://www.cemi.nsu.ru

[Mopran hyHIaMEHTAIBHOIO XMMHUYECKOTO 00pa3oBaHust. XuMudeckass HH(GOpMaIMOHHAs

ceth: Hayka, o6pa3oBanue , TexHnosoruu http://www.cemnet.ru



