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INOACHUTEJIbBHAS 3AIINCKA

[IporpaMma o XuMuu Ha YpOBHE OCHOBHOI'O 0OIIIEro 00pa3oBaHMs COCTaBJICHA Ha OCHOBE
TpeOOBaHUIl K pe3yJbTaTaM OCBOECHHS OCHOBHOM 00pa3oBaTeNbHON IPOrpaMMbl OCHOBHOI'O
obmero obpazoBanus, npeacraBieHHbBIX B PI'OC OO0, a takxke Ha OCHOBE GenepalbHON
paboueli nmporpaMmbl BOCIIUTAHUS U ¢ YYETOM KOHLENIMH IPENoJaBaHusl y4eOHOro MpeaMera
«Xumusi» B 00pazoBaTeNbHBIX Opranm3anusiax Poccuiickoit deaepanum.

[IporpaMmma 1o xuMHuHM Ja€T MPEACTABICHUE O IIENAX, OOImIed cTpaTteruu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHA OOydYalOUIUXCS CpeICTBaMU Y4YeOHOro MpeaMeTa, yCTaHABIMBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpPXKAHUE, IPEIyCMATPUBAECT paclpeesieHue ero Mo Kiaccam U
CTPYKTYpPUPOBAHUE M0 pa3jiejaM U TeMaM IIPOrpaMMbl [0 XUMUH, OIPEAEIsAeT KOJINUYECTBEHHbIE
U KaueCTBEHHBbIE XapaKTEPUCTUKH COJEP’KAHUS, PEKOMEHIYEMYIO IIOCJIEI0BaTEIbHOCTh
M3YYEHUS XUMHUU C Y4ETOM MEKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXxcs, OnpeaAessieT BO3SMOKHOCTH TpeAMeTa st
peanuzanuu TpeOOBaHMM K pe3yabTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl Ha
YPOBHE OCHOBHOTO 001IeT0 00pa3oBaHus, a TAK)KE TPEOOBAHMI K pe3ysbTaTaM 00yUeHHsI XUMHH
HA YpOBHE ILeNieil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHON
JEeSITeILHOCTH 00yUYaroMIerocs 0 OCBOCHUIO y4EOHOTO COEPIKAHMSL.

3HaHME XUMUH CIY’KUT OCHOBOH A1 (pOpMHpPOBaHUS MUPOBO33pEHUsT 00y4aroerocs, ero
NPEICTaBICHUN O MAaTePUAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMHUPYEMbIE XUMHUECH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLMHU BEIIECTB B IPUPOJIE, O TMYTAX
pemieHus Ti00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTHS YEJIOBEYECTBA — CBHIPHEBOI,
HHEPreTUUECKOM, MUILEBON U 3KOIOTHYEeCKON 0€30MacHOCTH, PO0IIeM 3ApaBOOXPaHEHUS.

N3ydenune xumun:

CIIOCOOCTBYET peanu3alliid BO3MOXKHOCTEH s caMmMopa3BUTHUS U (OPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B (HOPMHUPOBAHHE MBIIUICHUS U TBOPUECKUX CIOCOOHOCTEH oOydaromuxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHOM  NeATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEHEBHOM JKU3HU, TaK U B
MpoeCCUOHAIBHON JESATENHHOCTH;

3HAKOMHUT CO CHEHU(UKON HAYYHOTO MBIIIJIEHUS, 3aKJIaJbIBa€T OCHOBBHI IEJIOCTHOTO
B3IJIS11a HA €JUHCTBO MPUPO/IBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATarloM B (POPMUPOBAHUU
€CTeCTBEHHO-HAYYHOU IPaMOTHOCTH 00YYaIOLINXCS;

crocoOcTByeT (OPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHUSIM, K TPHUPOJIE, K 4YEIOBEKY, BHOCHUT CBOH BKJaJ B SKOJOTHYECKOE 0Opa3zoBaHUE
oOydJaronuxcs.

JlanHble HampaBlieHUss B OOYUYEHHU XUMHUHU 00ECIEeUMBAIOTCS CHEIU(PUKON colepsKaHus
yu4eOHOro mpeaMeTa, KOTOPBIA SIBISIETCS TEJaroruuyeckd aJanTUPOBAaHHBIM OTpPakKeHHEM
0a30BOI HAYKN XMMHUU Ha ONPEJIEIEHHOM dTarie € pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOIrO 001Iero o0pa3oBaHUS OPUEHTHUPOBAH Ha OCBOEHUE
00y4JarOIIMMHUCS CUCTEMBI TIEPBOHAYATBHBIX MOHSATHI XUMHUHU, OCHOB HEOPTaHHMYECKON XUMHUU U
HEKOTOPBIX OTJICTBHBIX 3HAUUMBIX TIOHSITHH OPTaHUYECKON XUMHH.

CtpykTypa coaep:kaHHsl MPOTPAMMBI 0 XHUMHH C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxoAa K €€ uszydyeHuro. ConaepaHue CKIaJAbIBACTCA W3 CHUCTEMBI MOHATHH O XUMHUYECKOM
BJIEMEHTE M BEIIECTBE M CHUCTEMBI MOHATUH O XMMHYECKOH peakiuu. O0e 3TH CHUCTEMbI
CTPYKTYPHO OPraHU30BaHbl IO MNPHUHIMIY ITOCJIEI0BATEIBHOIO Pa3BUTHsS 3HAHWW HAa OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /[. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XMMHH;



— YUYEHHS O CTPOEHUH aToMa U XUMUYECKOH CBSI3H;

— MpE/CTaBIEHUI 00 EKTPOIUTHYECKOMN TUCCOLMALINY BEILIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPAa3BUBAIOTCS IIOCIENOBAaTEIBHO OT OJHOIO YPOBHA K Jpyromy,
BBINOJIHASL (DYHKIUU OOBACHEHHS] W TPOTHO3MPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMHUYECKOM COCTaBIIOIIEH HAy4HOHM KAPTUHBI MHpa B JIOTMKE €€ CHUCTEMHOM IIPHPOJBI,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HAHHUIO U METOJlaM I103HaHus B Hayke. M3ydueHne xumun
IPOMCXOOUT C TMPHUBJICYEHUEM 3HAHUM M3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «dusuka. 7 Kiace.

[Tpy n3yyeHnn XUMHUU IPOUCXOIUT (POPMUPOBAHUE 3HAHUH OCHOB XUMHUYECKOM HAyKH KaK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON AESITEIbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yuyeOHOro IpeaMeTra COCTOMT B (POPMHPOBAHUU
CHCTEMBl XUMHUYECKUX 3HAHUN — BaXHEUIHMX (HAKTOB, MOHSATHHA, 3aKOHOB U TEOPETHUYECKHX
IOJIOKEHUH, JIOCTYNHBIX OOOOIIEHHH MHMPOBO33PEHUECKOr0 XapakTepa, s3blKa HayKH, B
IPUOOIIEHNH K HAyYHbIM METO/IaM MTO3HAHUS IPU U3YYEHUHU BELIECTB U XUMUYECKUX peaKkluil, B
(GOopMHpPOBaHMM W pPa3BUTUM [103HABATEIbHBIX YMEHMH M MX HNPUMEHEHMM B Yy4yeOHO-
MIO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKON 1E€ATEIbHOCTH, OCBOEHUH TPaBUil OE30M1aCHOTO
oOpallleHus C Bel[eCTBaMU B IIOBCEIHEBHON )KHU3HU.

[lpy W3y4eHWM XMMHUU Ha ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS BaXHOE 3HAYCHUE
nproOpenu Takue e, Kak:

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO PEIICHUH, CHOCOOHOW aJanTHpOBaThCA K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKHU3HU;

— HampaBJIEHHOCTh OOyYEHHUS Ha CHUCTEMaTHYeCKoe MpHOOIIeHHe o0yJaromuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAy4YHbIM  METOJaM  IO3HaHUS,
(OopMHPYIOLTMM MOTHUBALIMIO U pa3BUTHE CIOCOOHOCTEHN K XUMUU;

— ofecrnieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOLIMMUCS OIbITa
pa3sHOOOpa3HOM NesTEeTbHOCTH, MO3HAHHUS M CaMOIO3HAHUS, KIIIOYEBBIX HABBIKOB (KIIOYEBBIX
KOMIIETEHIIN ), UMEIOIINX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUIOB JAESITEIBHOCTH;

— (hopmupoBanue o61el QyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOU TPaMOTHOCTH, B TOM
yHclle YMEHUI OOBSCHATh U OLICHMBATh SIBICHUS OKPYKAIOLIEro MHUpPA, MCIONb3ys 3HAHUS U
OMBIT, TIOJYYEHHBbIE MPH H3YYEHUH XUMHH, TNPUMEHATh HMX MpH peleHuH npolieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU JI€ATEIBHOCTH;

— (popmupoBanue y 00ydaromuxcs T'yMaHUCTHYECKUX OTHOUICHUH, MOHUMaHMsI IEHHOCTH
XUMHUYECKMX 3HAHUM i BBIPAOOTKM 3KOJOTHYECKH IEeIecO00pa3HOro MOBeIeHUs B OBbITY U
TPYAOBON NEATENBHOCTH B LENSIX COXPAHEHHS CBOETO 370POBbS M OKPYXAroIleW MpUPOIHON
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYeIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTU JAaJbHEHUIIero 00yueHHs.

OO61iee yuCiO YacoB, OTBEAEHHBIX I M3yYEHUS XMMHUHU HAa YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanus, coctaisieT 136 yacoB: B § knacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
4yacoB (2 yaca B HEJIEIIO).



COILEPKAHUE OBYYEHUSA

8 KUIACC

IlepBoHauya/JbHbIe XMMHUYECKHE TOHSTUSA

IIpenmer xumuu. Posib XMMUM B KU3HM 4YeJOBEKa. XUMHS B CUCTEME Hayk. Tenma u
BeulecTBa. dusnueckue cBoWCTBa BeELIECTB. ArperarHoe cocrosiHue BeuiecTB. llonsAtue o
MeTOJIaX MMOo3HaHus B XUMHUU. YucTeie BeniecTBa U cmecu. CriocoObl pa3ieneHus cMecei.

ATOMBI U MOJEKYIbl. XUMHUYECKHE dJeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[IpocTeie U clloXKHBIE BellecTBa. ATOMHO-MOJIEKYIIIPHOE yUEHUE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XHMHUYECKHX  DJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BellecTB. OTHOCUTENbHAs aToMHast Macca. OTHOCUTEIbHAsT MOJIEKYIIIpHAast
Macca. MaccoBasi 10J11 XUMUYECKOI0 3JIEMEHTa B COCIMHEHUH.

KonuuectBo BemectBa. Monb. MonsipHasi macca. B3auMocBsi3p KolMyecTBa, Macchl U
YHCIIa CTPYKTYPHBIX €IHHHUII BenecTBa. Pacu€rel o hopMynaM XMMHUYECKHX COCTUHCHHM.

Ouznyeckue M XUMHUYECKHUE SIBICHHS. XHUMUYECKas peakuus U e€ MpU3HAKU. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XUMUYeCcKre ypaBHeHus. Kinaccupukamuss XuMUYECKUX pPeaKInid
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XMMHYECKOW IMOCYJOW, mpaBuiiaMu paboThl B JabopaTopuu U mpuéMaMu
oOpareHust ¢ 1abOpPaTOpHBIM O0OPYIOBAaHUEM, M3YYCHHE W ONMHUCAaHWE (PU3NICCKUX CBOHCTB
00pa3110B HEOPraHUYECKUX BEIECTB, HaOM0AeHHEe (PU3HUECKUX (TIJIaBICHHUE BOCKA, TassHUE JIbJa,
pactupaHue caxapa B CTYIIKE, KAIIEHHE W KOHJICHCALMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKAJIMBaHUE MEIHOI MPOBOJIOKH, B3aMMOJICICTBHE Mela ¢ KUCIOTOM) SBICHU, HaOIt01eHue
W OINKCaHWE TIPU3HAKOB TMPOTEKAHUS XHUMHUYECKHX peakiui (pa3iokeHWe caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapusi, pasznoxkeHue rugapokcuaa meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Keie3a ¢ pactBopoM conu Menu (), usydenme crocoOoB
pa3ieNieHusi CMeceil: ¢ TMOMOIIBI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTHUIUISIIHS,
xpomarorpadusi, TPOBEACHHE OYMUCTKH TIOBAPEHHOM COJM, HAOMIOACHUE W OIMUCaHUE
pe3yNbTaTOB MPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOMIETO 3aKOH COXPAHEHUs MAacChl, CO3[aHuE
MoIesIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiiiue npeacraBuTe I HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopong — 31eMEeHT M IpPOCTOE BELIECTBO.
HaxoxaeHnue kuciaopoja B mpupojae, GU3NYecKue U XMMUUYECKHUE CBOWCTBA (pEaKluyd TOPEHUS).
Oxcupnpl. Ilpumenenue xucnopoga. CnocoObl MOJydeHHUs Kuciaopoja B Jjaboparopuu u
MPOMBINIIEHHOCTH. KpyroBopoT kucnopona B mpupoje. O30H — algoTporHas MOAN(PUKAIUS
KHCIIOpO/ia.

TermoBoit A(PekT XUMHUYECKOW peakIuH, TEPMOXMMHUYECKHE ypaBHEHUS, 5K30- H
SHIOTEPMUUYECKHE peakuu. TOIIMBO: yrojiib W METaH. 3arps3HEHHE BO3/yXa, YCHUJICHHUE
HNapHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOT'O CIIOS.

Bomopon — »meMeHT m mpoctoe BemiecTBO. HaxoxaeHue Bojopoaa B TPHUPOJIE,
dbuznyecKrue 1 XUMUYIECKHE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oNyueHus. KucioTer u comnu.

Mousipabii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM yPaBHEHHSIM.

®usnyeckue cporcTBa BoAbl. Boma kak pactBoputens. PactBopsl. HackiieHuble u
HEHACHIIICHHBIC PAcTBOpPHI. PacTBopuMOCTh BemecTB B Boje. MaccoBas MOJsl BEIIECTBa B
pacTBope. XUMHUECKHE CBOMCTBa BoAbl. OcHOBaHUs. Poib pacTBOpoOB B MpHUPOJE M B KU3HU
yenoBeka. KpyroBopoT Bojabl B mpupoje. 3arps3HeHUE MPUPOIHbIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanust Heopranmyeckux coeauHeHnid. Oxcuapl. Krnaccudukamus OKCHIOB:
cosieoOpa3ymomue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyronme. Homenkiarypa
OKcHA0B. DU3NUECKUE U XUMUYECKHE CBOMCTBA OKCHIOB. [losydyeHrne okCuaoB.



OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Homenkiatypa ocHoBaHuid. Pu3nuecKMe M XUMHUYECKHE CBOWCTBa OcHOBaHWMU. [lomyuenue
OCHOBAaHMH.

Kucnoter. Knaccuduxanus kucnor. Homenknarypa kucinor. @usndeckre U XUMHUUECKHE
cBoiicTBa kucaot. P akruBHoctu metamuioB H. H. bekerosa. Ilosyuenue kucior.

Conu. Homenkiarypa coneil. @uzndeckre U XMMUYECKUE cBOWCTBa cosie. [lomydenue
COJIEH.

I'eneTnueckast CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeesieHue COJEpKaHUsI KUCIOpOoJa B BO3AyXe, MOJIyYeHHUE, COOMpaHue,
pacno3HaBaHUE W HU3YyYEHHUE CBOMCTB KHCIOPOJA, HAOIIOJEHUE B3aMMOJICHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (Ioxkapa), 03HaKOMJICHHE C
oOpasiaMu OKCHUJIOB M OIKMCAHUE WX CBOMCTB, MOJy4YeHHE, COOMpaHHe, pacliO3HaBaHUE U
U3ydeHHEe CBOMCTB BOjopona (TopeHue), B3auMmojeicTBHe Bogopoma ¢ okcuaoMm wmemu (1)
(BO3MOXHO HCTIOJB30BaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHue OCOOCHHOCTEHM pPacTBOPEHHUS BELIECTB C Pa3IMYHON PACTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICICTBHE BOABI C MeTalulaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), WCCIICOBAHUE OOPA3I[OB HEOPTAHMUYECKHUX BEIISCTB PA3UYHBIX KJIACCOB,
HaOJI0/IEHUE M3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPAxX KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumojeiicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuuii HeWTpalau3aluuy, IOJIyYeHHE HEpPaCTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOIO
MeTajuia IpyruM U3 pacTBOpa COJIH, PEIICHUE IKCTIEPUMEHTANIBHBIX 3aJ1a4 10 TeMe «Baxxuenme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiementos /[, U.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakiuun

[lepBple TOMBITKA KIACCU(PUKALNUKM XUMHUECKUX dieMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMETbHBIE METAIIIBI, TAJTOTEHbI, HHEPTHBIE Ta3bl).
DNeMEeHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepmoanueckas cucrema XuMu4yeckux »sieMeHtoB J[. .
MenneneeBa. Koporkonepuognas u iuHHONepuoAHas (opmel [lepuognueckoit cucTeMbl
xumuueckux siemeHToB JI. M. MenneneeBa. Ilepuonsl u rpymnmbl. DU3HYECKHd CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX sAxep. HM3ortomsl. Onextponsl. CrtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBBIX 20 XUMUYECKHX deMeHToB [leproauieckoil CUCTeMbI
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
Ilepnonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHYECKHX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPpyIIaM U MEPUOIAM.

3nauenne [lepuogmueckoro 3akoHa u I[leprogudeckoil CHCTEMBbI XUMHUYECKHUX AJIEMEHTOB
JUIs pa3BUTHA HayKU U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMudeckas CBSI3b. KoBanentnas (momnsipHas " HETOJISIPHAS ) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenp  okucineHus. OKHCIUTENbHO-BOCCTAHOBUTENBHBIE  peakuuu. IIponecchbr
OKHUCJICHUS U BOCCTAaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMenm:

U3YyYEeHHE OO0pa3loB BEIIECTB METANIOB W HEMETaNIOB, B3aMMOJCHCTBHE THIPOKCH]IA
LMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, MIPOBEACHHUE OIBITOB, WIIIOCTPUPYIOIUX MPUMEPHI
OKUCIUTEIHHO-BOCCTAHOBUTENLHBIX PEAKIIHI (TOpEeHUE, PEaKLIUU PA3I0KEHH S, COCIUHECHHUS ).



Mesxicnpeomemmuuie ceasu

Peanuzanus MeXNpeAMETHBIX CBA3€H MPU M3y4YEHUU XUMUU B § KJIacce OCYIIECTBISETCS
Yyepe3 HCMOJb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK ¥ TOHSATHIA,
SBIISIOIINXCSI CHCTEMHBIMHU IS OT/AETIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO 1IHUKIIA.

OOmue ecTecTBEHHO-HAYYHbIC IOHATHSA: HAay4HbIM (akT, TUHoTe3a, TEOpHs, 3aKOH,
aHaJIW3,  CHUHTE3,  KilaccupUKanus,  NEePUOJUYHOCTb,  HAOIMIOJEHHE,  DKCIEPUMEHT,
MOJIEJIUPOBAHUE, U3MEPEHUE, MOJEIIb, SIBJICHUE.

Ousuka: Marepusi, aToOM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, HU30TOIIbI,
palMOaKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUN 3apsij, BELIECTBO, Tel0, 00BEM, arperatHoe
COCTOSTHUE BEILECTBa, ra3, (U3WYECKUE BEIUYMHBI, €IUHUIIBI U3MEPEHHUS, KOCMOC, IJIAHETHI,
3BE361, ComHIle.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIbl, TOPHBIC IMOPOJBI, IOJC3HBIC
HCKOMaeMble, TOIUIMBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKIusi

Ilepnonnueckuii 3akoH. Ilepmonmueckas cucremMa XuMUYecKHx diemeHToB J[. .
MenpneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHMHM CBOMCTB XHUMHYECKUX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KalIblUs U UX COEAMHEHUH B COOTBETCTBUM C
MOJIO’KEeHHEM 31ieMeHTOB B [leproauyeckoii cuctemMe U CTpPOSHHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUIBl KPUCTAIUIMUECKUX PEHIETOK,
3aBHCHUMOCTh CBOICTB BEIIECTBa OT THUIA KPUCTAUIMYECKOW PEHIETKH M BUJA XUMHUYECKOMN
CBSI3H.

Knaccugukanus ¥ HOMEHKJIaTypa HEOPraHMYECKHX BEIIEeCTB. XHUMHUYECKHE CBOHCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanys XuMUUEeCKHX peakiuil MO pa3Iu4HbIM IpHU3HaKaM (TI0 YUCIY U COCTaBy
YYacTBYIOUIMX B peaKIUH BEUIECTB, MO TemIoBoMy 3(dexry, Mo H3MEHEHHIO CTeneHen
OKHUCJICHHS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, M0 YYacCTHIO KaTajau3aropa). JK30- U
DHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKHAE YPABHEHUS.

[TonsiTe o ckopocTH xuMuyecko peakuuu. IloHarne 006 oOpaTUMBIX M HEOOPATHMBIX
XUMHYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. Ilonstue o
karanu3e. lloHsarne o XumuueckoM paBHOBecUU. DakTOpbl, BIHAIOIIME HA CKOPOCTh
XUMHUYECKON PEaKINH U NOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, D3JEKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBleHUE YpaBHEHHH OKHUCIMTEIBbHO-BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOJIb30BAaHUEM METO/Ia SJIEKTPOHHOr0 OanaHca.

Teopust 2MEKTPOIUTHUECKON TUCCOLMALNU. DJIEKTPOJIUTEI U HEIIEKTPOIUTHl. KaTHoHBI,
AQHUOHBI. MexaHu3M JAHMCCOIMAllMM BELIECTB C pPa3IMYHbIMU BHJAMHU XHUMHUYECKOH CBS3U.
Crenenp qucconnaui. CuiabHbIE U CllaOble AIEKTPOIHUTHI.

Peakunu moHHOro ooMeHa. Ycia0BHUS NMPOTEKaHUS peakluuii MIOHHOro oOMEHa, MOJIHbIE U
COKpaIlEHHBIE MOHHBIE ypaBHEHUS peakiuil. CBOMCTBa KUCIIOT, OCHOBaHHWIl M COJIEH B CBETE
MpEeJCTaBICHUH 00 3IEeKTPOIUTUYECKON aucconumanuu. KadecTBeHHblE peakIMu Ha HOHBI.
[TonsaTHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

O03HAKOMJIEHHE C MOJEISMU KPUCTAIUIMYECKUX PEHIETOK HEOPraHMYECKHUX BEILECTB —
METaJUIOB W HeMeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
UCCJIEOBAHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEaKIUH OT BO3ACUCTBHS PA3IUYHBIX
(bakTOpoB, UCCIIEOBAaHHE 3JEKTPOIPOBOJHOCTH PACTBOPOB BEILIECTB, Mpollecca AUCCOLUALUN
KHUCJIOT, IIEN0Ye M cojedl (BO3MOJKHO HCIIOJIb30BAHME BUJEO MAaTEpUANIOB), IPOBEICHUE
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OTIBITOB, WIUTIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BbIAEICHME Tra3a, 00pa3oBaHHME BOJbI), OIbITOB, WUIIOCTPUPYIOLUX [PUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKLUUil (FOpeHHE, peakUuu pPas3IoKEeHUsl, COCIAUHEHUS),
pacrio3HaBaHUE HEOPraHWMYECKUX BEIIECTB C IOMOIIbIO KAaueCTBEHHBIX peakUuil Ha HOHBI,
pellIeHne IKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtayuibl 1 UX COeJUHEHHUS

OOmass xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHUS AaTOMOB, XapaKTEpHBIE
crenieHu okucineHus. CrtpoeHue M (U3MYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOAEHCTBHE C MeETaulaMH, HEMETajlaMu,
menoyamu).  XaopoBopopoa. ConsHas KHUCIOTa, XUMHMYECKHE CBOMCTBA, IOJy4Y€HHE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPO/ia Ha OPraHU3M uelloBeka. BaykHelme Xi1opuabl
U MX HAXOXJEHUE B IIPUPOJIE.

OO6mass xapakrepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (u3nyecKre CBOWCTBA MPOCTHIX BELIECTB —
KHCIIOpOJia U cepbl. AJUIOTPOIIHBIE MOIU(UKALMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3MYeCKHe M XMMUYecKHe cBOMCTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (PU3NYECKNE M XMMHUYECKHE CBOWMCTBA
(oOme Kak MpeaCcTaBUTENs Kiacca KUCJIOT M crenuduyueckue). XUMHUYECKUE pPeakluy,
JeKallie B OCHOBE MHPOMBIIIICHHOTO croco0a IoiydeHHusl cepHoi KucioTel. [Ipumenenue
cepHOi KucinoThl. CoM CepHOM KMCIOThI, KAUeCTBEHHAs peaklys Ha cyiabgaT-uoH. Haxoxenue
ceppl U €€ COeIMHEHUH B TMpupoAe. XUMHUUYECKOE 3arpsA3HEHHE OKpYKawolled cpeabl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLCHUS.

OOmas xapakrepuctuka 3yeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTENEHU OKHUCIEHUA. A30T, paclpocTpaHeHHE B NpUpoje, (QU3MYecKue u
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4ecKue 1 XMMUYecKHue
CBOICTBa, nonydeHue u npumeHeHne. Coau aMMOHMS, UX (HU3NUYECKHUE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHUS. A30THas KHUCIIOTa, €€ IOJIy4EHHE,
¢uznueckue M XUMHYECKHE CBoicTBa (oOIIMe Kak TMpeACTaBUTENS Kilacca KUCIOT H
cneuuduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KauyecTBe MHUHEPAJIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOIEH Cpebl COSIMHEHUSIMU a30Ta (KUCIOTHBIE
JIOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBl U BOA0EMOB). docdop, amaoTponmHble MOIUPHUKAIMU
docdopa, puznueckne u xumudeckue cpoiicrBa. Okcup docdopa (V) u pocdopnas kuciora,
¢u3mueckue M XUMHYECKHE CBOWCTBa, nosyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YIOOPEHHIA.

OObmas xapakrepuctuka s1aeMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHUS. YTJIepo/l, aJUIOTPOIIHbIe MO (UKAIINK, PACIPOCTPAHEHHE B
npupoe, pusnueckue U XuMuueckue cBoicTBa. Ancopobuus. KpyroBopot yrieponaa B mpupo/e.
Oxkcupel yriaeposaa, ux pU3NYecKUe U XUMHUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
NOJTy4eHHEe U MPUMEHEeHHEe. DKOJIOTUYEeCKUe MPOoOJIeMbl, CBsI3aHHbBIe ¢ okcuaoM yriepoaa (1V),
TUIO0TE3a T100aJIbHOTO TOTEIUIEHHUs KJIMMaTra, MapHUKOBBINA 3QQeKkT. YTroibHas KUCIOTa U €€
COJM, UX (PU3MUECKHE M XUMHYECKHE CBOICTBa, MOJydeHHWe M mpumeHeHue. KauecTBenHas
peakiusi Ha  KapOoHar-uoHbl. lcmomb3oBanume kapOoHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[TepBoHauanbHble MOHATHS 00 OPraHUYECKUX BEILIECTBAX KAaK O COEIUMHEHUAX YIiepona
(MeraH, »TaH, OSTWIEH, AalETWIEH, ATaHOJ, IJIMIEpPUH, YKCcycHas Kkuciorta). llpuponHsie
WCTOYHHMKHU YTJIEBOJIOPOJOB (yroib, MPUPOIHBIN ra3, HedTh), MPOAYKTHl HX TEpepadOTKH
(OeH3uH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH. [ToHATHE 0 OMOJIOTMYECKH BaXKHBIX BEIIECTBAX:
KMpax, Oeykax, YriaeBoJaX — M HX pPOJM B JKU3HM 4YelloBeKa. MarepuanbHOE €IMHCTBO
OpPraHMYECKUX Y HEOPraHMYECKUX COECIUHEHUMH.



Kpemuuii, ero ¢Qusuveckue W XUMHYECKHE CBOWCTBA, IOTYYCHHE M IPUMECHCHHUE.
Coenunenuss kpemHusi B mpupoge. OOmume mnpeacraBieHuss o0 okcume kpemuus (1V) u
KpEeMHUEBOU KucioTe. CHUIIMKATHI, UX MCIIOJIb30BAHKE B OBITY, B TPOMBIIIJICHHOCTH. BakHelinme
CTPOUTENIbHbIE MaTepHualibl: KepaMuKa, CTEKJIO, LIEMEHT, OeToH, jkene300eToH. I[IpoGnembl
0€30MacHOT0 UCIOJIb30BAHUSI CTPOUTEIIBHBIX MATEPUAJIOB B TIOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTBI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpaxkaromue (GU3NUECKUE M XUMHUYECKHE CBOIMCTBA TAJIOTCHOB M UX COCAMHCHHN (BO3MOXKHO
HCIIOJIb30BaHUE BHUACOMATEpUaAIOB), O3HAKOMIIEHHME C 0OpasllaMu XJIOPUAOB (TajJOreHUIOB),
O3HAaKOMJICHHE ¢ o0pasumamMu ceppl M €€ COCJUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMAaTepHanoB), HaOmoJeHHe Tmpolecca OOyrauBaHUSL —caxapa TOJ  JIEHCTBUEM
KOHLEHTPUPOBAHHON CEPHOI KUCJIOThI, U3yYECHHE XMMHUYECKUX CBOMCTB pa30aBICHHON CepHOM
KHUCTIOTHI, TIPOBEJCHUE KAueCTBEHHOW peakluu Ha cynb(ar-uoH U HaOIIOJIeHUE NpHU3HaKa eé
MPOTEKaHUs, O3HAKOMJICHHE ¢ (DM3MYEeCKMMH CBOWCTBaMHU a3oTa, dochopa m MX COeITUHEHUHN
(BO3MOYKHO HCIIOJIb30BAaHHUE BHIEOMATEPHAIIOB), 00pa3iaMu a30THBIX U (POChHOPHBIX yI00peHuH,
[OJIyueHUe, coOMpaHue, pacro3HaBaHHME U U3YYEHUE CBOWMCTB aMMHUAKa, IPOBEJCHHE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUsA U Qocdar-uOH U U3yYEHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aMMOJCICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
HCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3y4YEHHE MOJENeld KpUCTANTMYECKHX PEHIETOK aiamasa,
rpaduTa, ¢yuiepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOPOIMH PAcTBOPEHHBIX BEUIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MoiaydeHue, COOMpaHue, pacrio3HaBaHUE
U W3y4YeHUE CBOMCTB YTJIEKHCIIOTO Ta3a, MPOBEIECHHWE KAaYeCTBEHHBIX pPEaklMii Ha KapOoHAT U
CUJIMKAT-UOHBl M W3Y4YEHUE TMPU3HAKOB HX TMPOTEKAHUs, O3HAKOMJIEHHUE C MPOAYKIUEH
CHUJIMKATHOW TPOMBINIJICHHOCTH, PElIEHNEe SKCIEPUMEHTAIBHBIX 3a/ad 1o Teme «Baxuenmme
HEMETaJUIbl U UX COCTUHEHUSD.

MeTajibl M UX COeTUHEHUSI

OO0mass xapakTepUCTHKA XHUMHUYECKHUX DJIIEMEHTOB — METa/lIOB HAa OCHOBAaHUU UX
nonoxkenus B [lepuonnueckoit cucreme xumudyeckux 3mnemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. Meramuinueckass CBs3b M METAJUIMYECKas KpUCTAJUITMYecKas
pemeéTka. DIEKTPOXUMUYECKUN psAJl HaNpspDKeHUW MeTauioB. dusmyeckue M XUMHUUYECKHE
cBoiicTBa MetamioB. OOmme cnocoObl MoMy4eHuss MeTaioB. [loHATHE O KOPPO3UU METaNIIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CriaBsl (CTallb, YyT'YH, TIOPATIOMUHUN, OpOH32a) U
UX MPUMEHEHHE B OBITY W MPOMBIIILIIECHHOCTH.

[Ilenounbie MeTawibl: ToJokeHUE B [leproanyueckoil cucteMe XUMUYECKUX AJIeMEHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. Puznueckre U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kayus). OKCUIBI M THAPOKCUIBI HATPHS U Kayusl. [IpumeHeHne
HIEJIOYHBIX METANIOB U UX COCTMHEHUM.

[IlenoyHo3emMenbHBIE METAUIBI MarHuii W KalblUi: TosiokeHne B Ileprommueckoit
cucreMe xumudeckux sneMeHToB JI. M. MeHaeneeBa, CTpoe€HHE UX aTOMOB, HaXOXKJEHUE B
npupoae. PU3NYECKUE U XMMHYECKHE CBOWCTBA MAarHus W KalblMs. BaxxHeillne coeauHEeHUs
KanbIusl (OKCU, TUAPOKCU, cOoNn). JKECTKOCTH BOJIBI U CITOCOOBI €€ YCTpaHEHHSI.

AmoMuHuii: nonoxxenue B Ilepumonmyeckoil cucteme xumudeckux osnemeHto [ U.
MenneneeBa, CTpO€HHE aTOMa, HaxOXJAeHHE B mpupoae. Ousznyueckrue U XUMHUUYECKUE CBOMCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH]IA AIIFOMUHHSL.

Kenezo: mnonoxenue B Ilepuonuueckoit cucreme xumuueckux »snemeHtoB . .
MenneneeBa, CTpOEHHUE aTOMa, HaxoXAeHUE B mpupoae. Ouznueckue 1 XMMUYECKHUE CBOMCTBA
xkene3a. Okcupnwl, Tuapokcunsl u comu skene3a (I1) m xenesa (lll), ux cocra, cmoiicTBa u
MOJIyYEHHE.

Xumuueckuii IKCnepumenm:



O3HaKOMJICHHE C OOpa3llaMH METaIOB M CIIAaBOB, HMX (PU3UYECKUMHU CBOHCTBAaMH,
U3y4eHHE pe3yJbTATOB KOPPO3UU METAJUIOB (BO3MOXKHO MCIIOJB30BaHME BUEOMAaTEpPHAIIOB),
0COOEHHOCTEN B3aMMOJEHCTBUS OKCUA KaJbLUs U HATPUs C BOJOH (BO3MOYKHO HCIIOJIb30BAHUE
BUJICOMATEPHUAJIOB), HCCIEI0BaHME CBOMCTB >KECTKOM BOJBI, Ipollecca TOPEHMs JKeie3a B
KHCIIOpoJe  (BO3MOXHO  MCIIOJIb30BaHME  BUIEOMATEPUATIOB), IPU3HAKOB  IPOTEKAHUS
Ka4eCTBEHHBIX pEaKIMil Ha MOHBI: MarHWs, KajblMs, aTIOMUHUS, LIMHKa, xkene3a (I1) u xenesa
(1), mequ (1), HaOnrOIEHME U ONKMCAHKE MPOLIECCOB OKPALIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJIus U KaJbLus (BO3MOXKHO HCIIOJIb30BaHUE BHIEOMATEPUANIOB), UCCIEJOBAaHNE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHHUS U TUIPOKCH]IA LINHKA, PEIIEHUE 3KCIEPUMEHTAIbHBIX 33aJa4 110
TeMe «BakHelIne MeTabl ¥ UX COeIUHEHUSY.

XHuMHA M OKpYsKaoIas cpeaa

BemectBa 1 mMarepuainsl B MOBCEIHEBHOM KHM3HM 4elloBeKa. be3onacHoe ncnosiab3oBaHue
BEUIECTB M XUMHUYECKMX peakuuil B ObITy. llepBas momouis mpu XUMHUYECKHX O0XKOTrax M
OTpaBJICHUSIX.

XUMHYECKOE 3arpsA3HEHHE OKpYKarolllel cpeibl (MpeaeabHas JOMyCTUMasi KOHIEHTpaLus
BerecTB, gainee — [1JIK). Ponb xumun B perieHun 3K0JI0rn4eckux npooiiem.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pas3loB MaTepHajIoB (CTEKIIO, CIIaBbl METAIOB, TOJMMEPHBIE MaTEPHUAJIbI).

Mescnpeomemmnbwie ceasu

Peanuzanus MeXNpeaMETHBIX CBSI3€H MU M3yYEeHUH XMMMHU B 9 Kilacce OCyLECTBISAETCS
Yyepe3 HCHOJb30BAaHME KaK OOMIMX ECTeCTBEHHO-HAYYHBIX IOHATHH, TaK W TOHATHM,
SBJISIFOIIMXCSI CHCTEMHBIMHU JJIS1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAyYHOTO [IUKJIA.

OO0mme ecTecTBEHHO-HAYyYHbIE TOHSTHS: HAay4YHBIM (akT, TUMOTE3a, 3aKOH, TEOpHs,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOJUYHOCTh,  HAONIOJEHHE,  AKCIEPUMEHT,
MOJIEJIMPOBaHUE, U3MEPEHNUE, MOJIEIIb, IBJICHHUE, TAPHUKOBBIN 3PPEKT, TEXHOJIOTUS, MAaTEpUAIIbI.

®usnka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKJIHJ, HW30TOIIBbI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, OJJIGKTPUYECKUI 3apsl, MPOBOJHUKH, IOJIYIPOBOJHUKH,
JUBJIEKTPUKH, (POTORIIEMEHT, BEIIECTBO, TEJNO, 00bEM, arperaTHOe COCTOSIHHME BEIIEeCTBa, Ias,
pacTBOp, pacTBOPUMOCTb, KpHUCTAJUIMUECKas pEIETKa, CIUIaBbl, (U3MYECKHE BEIUYMHBI,
€MHMILIBI U3MEPEHUS, KOCMUUECKOE IPOCTPAHCTBO, IIAHETHI, 3BE3/1bl, CoNHIIE.

buonorust: ¢otocunTes, apixanue, Ouocdepa, 3KocucTeMa, MUHEpalIbHbIE YAOOpEHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIIbHbIE BEIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MHHEpAIbl, TOPHBIE TIOPOJBI, IOJE3HbBIE
HCKOIIa€MBbI€, TOIUIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3VJIBTATbBI OCBOEHUA INTPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS MPOTPaMMBI OCHOBHOTO oO0ImIero oOpa3oBaHuUs
JIOCTUTAIOTCS B X0/1e 00Y4YeHHs] XUMUHU B €IMHCTBE Y4eOHOUM M BOCIUTATEIHHON JIEATEIHHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUIaMH U HOPMaMU MOBEICHUS U
CIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLMATIM3AINN 00yYarOIIUXCS.

JIn4HOCTHBIE pPE3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOACTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACHIMPEHHE OIbITAa JEATEIbHOCTH Ha e&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACIIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BJIQJIETh JOCTOBEPHON MH(pOpMAIUEil 0 MepeaoBbIX JOCTUKEHHUSIX U OTKPBITHUAX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOWCTBE
Mupa u o0IIeCcTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MPEJICTABICHUS. O COIMAIBHBIX HOpPMax M MpaBHJIaX MEXKJIMYHOCTHBIX OTHOIICHUN B
KOJIJICKTHBE, KOMMYHHKAaTHBHOM  KOMIIETEHTHOCTH B OOINECTBEHHO  IOJIC3HOM,
yueOHOMCCIIeI0OBATEIbCKOM, TBOPYECKOM M JIPYrMX BHIAX JEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHON JIEATEIBHOCTH MPHU BHIMOIHEHUH Y4eOHBIX, TO3HABATENbHbIX 3a/1a4,
BBIMOJIHEHUH XHMUYECKHUX SKCIEPUMEHTOB, CO3/JaHUM YUEOHBIX IPOEKTOB, CTPEMJIEHUS K
B3aMMOIIOHMMAHHUIO M B3aHMMOIIOMOIIM B TIPOIIECCE ITON y4eOHOW HESTETbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEIEHUE W TOCTYNKH CBOMX TOBAapUINEH C MO3UIMHM HPAaBCTBEHHBIX M
NIPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHIA MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33PEHYECKHE TPEJCTAaBICHHS O  BEIMECTBE W  XHMHUYECKOH  pEaKIuH,
COOTBETCTBYIOIIIIE COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAyKM M COCTABISIOUIME OCHOBY JJIS
NOHMMAaHHUS  CYIIHOCTH HAayyHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOABI, B3aUMOCBA3SIX YelloOBeKa C MPUPOAHON cpenoi, 0 poiu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHbIE MOTHBBI, HalpaBIEHHbIE Ha IOJyYeHHE HOBBIX 3HAHUM MO XHMHH,
HEOOXOMUMBIE JUII OOBSCHEHHS HAOIOJaeMbIX IPOIECCOB W SIBJICHWH, IO3HABaTEILHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIBTYPHhI, B TOM YHCIIE HABBIKOB CAMOCTOSITETILHON PabOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIUTEPATypOH, JOCTYITHBIMH TEXHHUECKUMH CpEICTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOT U

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTFOO03HATEIHbHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHON M HCCIENOBATEIbCKOW AEATENbHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpaBJICHHOCTH M YPOBHsI 00yUEHUS B JalIbHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0pOBBIO,
YCTAaHOBKM Ha 37I0POBbIH 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI M HENpPUATHE BPETHBIX
MPUBBIYEK (YMOTPEOJICHUST AIKOTOJs, HAPKOTHKOB, KYPEHHsI), HEOOXOAMMOCTH COOIOACHUS
npaBui 0€30MacHOCTH HpU OOpalleHMH ¢ XMMHUYECKHMMH BEUIeCTBaMH B OBITY W peajbHOMN
KHU3HU;

5) TPy10BOT0 BOCIIMTAHUS:

MHTEpPEC K MPAKTHUECKOMY M3yUEHUIO Mpodeccuil U Tpya pa3InyHOro poja, yBaXeHHE K
TPyAy M pe3ylbTaTaM TPYIAOBOM JEATENbHOCTH, B TOM YHCJIE€ Ha OCHOBE NPUMEHEHUS
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OPEIMETHBIX 3HAHMA 10 XWMHHM, OCO3HAaHHBIH BBIOOP HMHIMBUAYAJIBHOW TPAaeKTOPUHU
MPOJODKEHUsST 00pa3oBaHUs € Y4ETOM JMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycmemHol mpoecCuOHaIbHON AEATEIbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHCS B MPOGECCHOHATBHON CPEIE;

6) IK0JIOrH4eCKOr0 BOCITUTAHUS

9KOJIOTHYECKH 11e1eCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHHUKY KU3HU Ha 3emIe,
OCHOBe €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0pPOBOTO W OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3NYECKOMY U ICUXHUYECKOMY 37I0pPOBBIO,
OCO3HAHME LIEHHOCTH COOJIIOJICHHSI TIPaBUII 0€30IMacHOTO MOBEACHUS MpU paboTe C BEIIECTBAMH,
a TaK)KE€ B CUTYyalUAX, YTPOKAOIINX 3J0POBbIO U )KU3HU JHOJEH;

CIIOCOOHOCTH IPHUMEHSTHh 3HAHUS, I0JIy4aeMble IPU HU3YyYEHUM XUMHHM, IS PEIICHUs
3a/1a4, CBA3aHHBIX C OKpPYKaroUeH MPUPOJHON CpeloH, 1l MOBBIIIEHUS YPOBHS SKOJIOTUYECKON
KYJBTYPBI, OCO3HAHUSA TNIO0ATBHOTO XapaKTepa SKOJIOTUYECKUX MPoOIeM M MyTel MX pelieHus
MOCPEJICTBOM METOJOB XUMHUH, HKOJIOTMYECKOTO MBIIUICHUS, YMEHUSI PyKOBOJCTBOBAaTbCS UM B
II03HABATEJIBHOM, KOMMYHUKATUBHOM M COLMATIbHOM IPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATDHI

B cocraBe MerampenMeTHBIX PE3yIbTATOB BBIIEISIOT 3HAYMMBIC IS (OPMHUPOBAHHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHSs, MPUHIUIN, TUHOoTe3a, (aKT, CHCTEMa,
IIPOLIECC, IKCIEPUMEHT U JAPYTOE€.), KOTOPbIE UCHOJIB3YIOTCS B €CTECTBEHHO-HAYUYHbBIX YUEOHBIX
peaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX MPEIMETOB (OPMUPOBATH MPEICTABICHUE O
[EJIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIE ydeOHBIC JEHCTBUS (ITO3HABATENIBHEIC,
KOMMYHHUKATHBHbBIC, PETYJIATUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC YU4eOHbIC NelCTBUS

ba3oBrble JJornyeckue 1eMCTBHSA:

YMEHMSI HCIOJIb30BaTh MPHUEMBI JIOTMYECKOIO MBIIUIEHUS IIPM OCBOEHUW 3HAHUMU:
pPacKpbIBaTh CMBICA XUMHYECKMX TOHATHH (BBIIEISATH UX XapaKTepHbIE IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBSA3b C APYTUMH MOHATUSAMH), UCIIOIb30BATh MOHATHUS JJIs1 OOBICHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUH, BBIOMPATh OCHOBAaHUS M KpPUTEPUU IS KacCUPUKAIUU
XUMHYECKHX BEILECTB U XMMHUECKUX PEAKLUM, yCTaHABIUBATh PUYMHHO-CIIECTBEHHBIE CBSI3U
MeX/1y 00BEKTaMHU U3YUEHHUS, CTPOUTH JIOTUUECKUE pacCyXIeHUs (MHAYKTUBHbIE, 1€ 1yKTUBHBIE,
10 aHAJIOTHH), AEJIaTh BBIBOBI U 3aKIIIOUCHUS;

YMEHHME MPUMEHSTHh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMMH, HPeoOpa3oBbIBATH MIMPOKO
PUMEHSIEMbIE B XMMHUH MOJIEJbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHUYeckass (GopMylna M YpaBHEHHE XHMHYECKOM peakluud — NpU peleHUH Yy4eOHO-
MO3HABATENIbHBIX 3a/a4, C Y4€TOM OTHX MOJEIbHBIX NPEICTABICHUN BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIIEACTBEHHbIE CBSI3U U
IIPOTUBOPEYMS B U3y4AEMBIX IIPOLIECCAX U SIBICHUSIX.

Ba3oBble uccienoBarebCKkue 1eiCTBHA:

YMEHHME HCIOJIb30BaTh IOCTABJIECHHBIE BOIPOCHl B Kau€CTBE MHCTPYMEHTa IIO3HAHUS, a
Takkeé B KayecTBE OCHOBBI Uid (OPMHUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3AlMM M TPOBEICHHUIO YYEHHYECKHX
HKCIEPUMEHTOB, YMEHHE HAOII0ATh 3a XOJIOM IPOLIECCa, CAMOCTOATEIBHO POTHO3UPOBAThH €ro
pe3ynbTaT, (GopMylIHpoBaTh OOOOLIEHHS M BBIBOJBI IO pe3ysbTaTaM MPOBEIEHHOTO OIIbITa,
WCCJICIOBAHMSI, COCTABIISATh OTUET O IPOACIaHHOM paboTe.

PatGora ¢ unopmaunmeii:
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YMEHHE BBIOUPATh, aHATHU3UPOBATH U HHTEPIPETUPOBATH MH(DOPMALIUIO PA3TUIHBIX BUIOB
1 GOpM IPECTABICHHUS, TOTYYaEMYI0 U3 Pa3HbIX UICTOYHUKOB (Hay4YHO-TIONYJISIpHAS TUTEpaTypa
XUMHYECKOTO COAEp)KaHWs, CIpaBOYHbIE MOcoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHHUE IPUMEHSTh Pa3IMuHbIe METOBI U 3aIPOCHI IIPH TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JIJISl BBIIIOJIHEHUS Y4€OHBIX U MO3HABATEIbHBIX 33124
OTIpeNeIEHHOr0 THUMA, MPHOOpPETeHHE OIbITa B 00JAaCTH MCIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTHH, OBIaJeHHE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMpPATh ONTUMAIBHYIO (OpMy mpencTaBieHUs
uH(pOpMallMl ¥ WIUTIOCTPUPOBATH peEIIaeMble 3a/ladydl HECIOXHBIMU CXEMaMH, JuarpaMMamu,
npyrumu popmamu rpaduke U ©X KOMOUHALIUSAMUY;

YMEHHE HCMOJIb30BaTh U aHAIM3UPOBATh B Ipollecce Y4eOHOH U HCCIeI0BaTEIbCKOU
NEeSITeIbHOCTH WH(POPMAIIHMIO O BIHUSHUH MPOMBIIUIEHHOCTH, CEIBCKOTO XO35HUCTBA U TPAHCIOPTA
Ha COCTOSIHHE OKPYXKAroIIe MPUPOIHON CPeIbl.

KoMMyHUKaTHBHbIE YHHBepcaJIbHbIe Y4eOHbIe el cTBUA:

YMEHHsI 3aJaBaTh BOMNPOCH (B XoJe auanora © (Wiu) OUCKYCCHU) MO CYLIECTBY
oOcyxmaemMold Tembl, (HOPMYITUPOBATH CBOM MPEUIOKEHUS OTHOCHUTEIFHO BBIIOJHEHUS
peJIOKEHHON 3a1a4H;

YMEHUS TPEACTABIIATH MOJyYCHHBIE Pe3yIbTaThl TO3HABATEIBHON NEATEILHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JenaTh MPE3CHTAIMI0 PE3yJbTaTOB BBIMOJHEHUS XUMHYECKOTO
IKCIIEPUMEHTa (JIA0OPATOPHOTO OIBITA, JIAOOPATOPHOH pPAOOTHI MO WCCIEAOBAHUIO CBOHCTB
BEIIECTB, YUeOHOTO MPOEKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NMPH PELICHUH BO3HMKAIOIMX MpoOjeM Ha OCHOBE yuéTa
Oo0LIMX HMHTEPECOB M COIJIacoBaHMs MO3ULUN (0OCyXJIeHHS, OOMEH MHEHMSIMH, «MO3IOBbHIE
HITYPMBbI», KOOPJMHAIIUS COBMECTHBIX JIEHCTBHM, ONpeeseHue KPUTEPUEB 10 OI[EHKe KayecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

PeryasiTuBHBIE yHHBepcalbHble y4eOHbIe AeiicTBUA:

YMEHHUE CaMOCTOSITENIHO OMPEACIATh LENH eATeNbHOCTH, INIAHUPOBATh, OCYIIECTBIIATH,
KOHTPOJMPOBAaTh M TPU HEOOXOAWMOCTH KOPPEKTHUPOBATh CBOIO JEATENBHOCTh, BbIOMpPATh
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MJIM KOPPEKTHUPOBATh MPEAOKEHHBIH alropuT™ AeHcTBUI INpH
BBHIITOJIHEHUH 33/J1aHUH C y4ETOM TMOJydeHHs] HOBBIX 3HAHMH 00 HM3y4aeMbIX OOBEKTax —
BEIIIECTBAX U PEAKLUAX, OLIEHUBATh COOTBETCTBHE MOJIYYEHHOTO pe3ysbTara 3asBJICHHOM LieNH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPEJIaracMble B YCIIOBUH 3a/IaHHH.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pPeE3yJIbTAaTOB 110 OCBOEHHUIO O00S3aTENbHOTO COJEPIKAHUSA,
YCTQHOBJICHHOTO JaHHOM (exnepanbHOW pabouell MporpamMMmoi, BBIJIENAIOT: OCBOCHHBIE
0o0ydJaronMucs Hay4YHbIe 3HAHUS, YMEHHS W CIIOCOOBI JEHCTBUM, crnenuduueckue s
OpeaMETHOW 00acTH «XUMUS», BUIBl JEATEIBHOCTH MO IOJYYEHHIO HOBOTO 3HAHUS, €ro
WHTEPIpPETAINH, TPEOOPA30BAHMIO U TIPUMEHEHHUIO B PA3JIMUHBIX YICOHBIX U HOBBIX CUTYaITUSIX.

K xonuy oOyuenust B 8 kiiacce mpeIMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OO YUAIOIIMXCS YMEHHIA:

® DACKpBIBaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHATHI: aTOM, MOJEKyIa, XUMUUYECKUH

JJIEMEHT, NPOCTOE BEIIECTBO, CIOXXHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHAsA), BAJICHTHOCTb, OTHOCUTENIbHAas aTOMHAs M MOJIEKYJISpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSIpHAs Macca, MaccoBas J0JII XUMHYECKOTO
JJIeMEHTa B COEJUHEHHM, MOJISIPHBI 0O0BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJIb,
3IIEKTPOOTPHLIATEIEHOCTh, CTENICHb OKUCIICHUS, XUMUYeCKast peakiys, Kiaccuukanus
peaxuii: peakiuu COeIMHEHUs, PEaKuU Pa3I0KEeHHs], peaKIIMK 3aMeIICHUs, peakluu
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oOMeHa, 9K30- ¥ SHJIOTEPMUYECKHE PEaKIHH, TeINIOBON 3((EKT peakuuu, sApo aToMa,
JJIEKTPOHHBIA CIION aroma, aromMHas opOuTanb, pajuyc aromMa, XUMHUYecKas CBS3b,
NOJIIpHAsl M HEIOJIApHAasi KOBAJIEHTHAs CBSA3b, MOHHASI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBasi J10JIsl BelllecTBa (MPOIIEHTHAs KOHIEHTPALKs1) B pacTBOPE;

® WUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHYECKHX HOHSITHUM W NIPUMEHATH 3TH
MOHATUS ITPU ONMCAHUM BEIIECTB U UX MPEBPAICHU;

® UCMOJb30BATh XUMHUYECKYIO CHUMBOJHKY JMJISi COCTaBICHHS (OPMYT BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

® OmpeleNsITh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTEICHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJIKHOCTh BEHIECTB K
OTNpeNeIEHHOMY KJIacCy COEIMHEHMHA 1O QopMmyliaM, BHJ XUMHUYECKOW CBS3U
(xoBaJIeHTHAs ¥ MIOHHAs) B HEOPTraHMYECKUX COCTUHEHUSX;

e packpbiBaTh cMbIch [lepuonnueckoro 3akona . M. MenueneeBa: 1eMOHCTPUPOBATh
NOHMMAHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nosoxeHuss B Ilepuonnueckoil cucreme, 3aKOHOB COXPAHEHUSI MacChl BEIIECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHUs, 3aKOHAa ABOIaJipo;

® ONUCHIBATb U XapakTepu3oBaTh TaOMMuHyl ¢opmy [lepuonudeckoil cuUCTEMBI
XUMHYECKHX JJIEMEHTOB: pa3lnyaTh IMOHATUS «IJIaBHas moArpymnma (A-rpymma)» u
«mmobounass moarpynna (b-rpymma)», Mamble W OONbIIME TEPHOABI, COOTHOCHUTH
o0o3HavYeHHsI, KOTOpble UMeroTcs B Tabnuue «lleprogndeckas cucteMa XUMHYECKHX
anemeHToB [[. MI. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB M 3apsj sApa, o0llee YHUCIO JJIEKTPOHOB U
pacnpeneneHre ux 1o 3JIeKTPOHHBIM CII0SIM);

e KiIaccu(UIUPOBATh XUMUYECKHE DIIEMEHTHI, HEOPIraHUYECKHE BEIIECTBA, XUMUYECKHE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
sdexry);

e XapakTepu3oBaTh (ONMUCHIBATH) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX
KJIaCCOB, NOATBEpP)KJas  ONUCAHWE [pUMEpaMH  MOJIEKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIHil;

® [IPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT UX KAa4E€CTBEHHOIO COCTaBa,
BO3MO>KHOCTH NMPOTEKAHUSI XUMUYECKHUX MIPEBPAILIEHUH B Pa3IMUHbIX YCIOBUSIX;

® BBIYNCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT'0 3JIEMEeHTa 10 (hopMyJsie COeTMHEHNUs, MaCCOBYIO JIOJIIO BEILECTBA B
pacTBoOpe, MPOBOJAUTH PACUETHI 110 YPaBHEHUIO XUMUYECKON peakuu;

® [IPUMEHATH OCHOBHBIE OINEPALIMU MBICIUTENBHON AESITEIBHOCTH — aHAJIW3 U CUHTES,
CpaBHEeHHE, 0000IIeHUE, CUCTEeMaTH3aIHI0, KiacCu(UKallnio, BBIABICHHE MPUYMHHO-
CJIEZICTBEHHBIX CBSI3€M — ISl M3Y4YEHUs CBOMCTB BEIIECTB M XWMHYECKHX PEAKIUH,
€CTeCTBEHHO-HAy4YHble =~ METOAbl ~ TO3HAaHUS  —  HAONIOZCHHWE,  HM3MEpeHHe,
MOJIEJTMPOBAaHHUE, SKCTIEPUMEHT (PEaTTbHBIN U MBICICHHBIN);

e cleloBaTh MpaBWjIaM TMOJIb30BAHUS XHMHUYECKOH TMOCyIod H  J1a00paTOPHBIM
00OpyJIOBaHUEM, a TaKXke MpaBWIaM OOpallleHUs C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKIHUSMU N0 BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHHUIO
U coOMpaHuIO ra3000pa3HBIX BEHIECTB (BOJOPOJA U KHUCIOpPOJA), MPHUTOTOBICHUIO
pPacTBOpPOB € OMPEACIEHHON MAacCCOBOM JOJIEN pacTBOPEHHOTO BEILIECTBA, MIAHUPOBATH
Y IIPOBOAMTH XMMHUYECKHE 3KCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILEIOUYEN U
KHCJIOT C TIOMOIILI0 HHIUKATOPOB (JIakmMyc, (heHoadTaIenH, METHIOPAHK U IPyTHUE).

K xonuy oOyueHust B 9 kJjacce mpeIMETHBIE Pe3ysbTaThl HA 0a30BOM YPOBHE JIOJIKHBI

OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMECHHM:
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pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX IMOHATUI: XUMHYECKHH DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHHOH, IIPOCTOE BEILECTBO, CI0KHOE BEIECTBO, BAJICHTHOCTD,
AJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCIEHUS, XUMHUYECKas PEaKIUsl, XUMHUYECKas
CBSI3b, TEIUIOBON 3((EKT peakuuu, MOJb, MOJSIPHBIA 00BEM, pPacTBOP, JIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIMTUYECKAs JUCCOLMAIMS, PEaKIUH HOHHOrO OOMEHa,
KaTaJln3aTop, XHMHYECKOE paBHOBecHE, OOpaTUMble U HeoOpaTUMblE pEaKLuy,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEID,
OKHCJICHHME M BOCCTaHOBJIEHUE, AJJIOTPONMs, aM(OTEepHOCTb, XHMHUYECKas CBS3b
(KoBaJIeHTHasi, HOHHAs, METAJJIMYECKas), KPUCTAJUIMUECKas pEIIETKA, KOpPPO3Us
METAJIJIOB, CIUIABBI, CKOPOCTb XMMHMYECKOM pEaKUuU, MPENeIbHO IOIyCTUMAas
koHueHrpauus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMYECKUX IOHATHH M IPUMEHATH 3TH
HIOHSITHS IIPU ONIMCAHUM BEILECTB U UX IPEBPAILCHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJHMKY JUISI COCTaBJi€HHUS (OpMyn BEIECTB U
YpaBHEHUN XMMHUUYECKUX PEAKIUN;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCIECHHUS XUMHUYECKMX JJIEMEHTOB B
COCIMHEHUAX PaA3JIUYHOIO COCTaBa, MPUHANICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIaccy coelMHEeHH 1Mo (opmynam, BHI XMUMHUYECKOH CBSI3M (KOBaJCHTHAas, MOHHA,
METaJUINYecKas) B HEOPraHMYECKUX COEIUMHEHMAX, 3aps] HOHA IO XUMHUYECKOH
dopMyiie, XxapakTep Cpelbl B BOJHBIX PACTBOpPaxX HEOPraHWYECKUX COEIMHEHHH, TUI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpeiBaTh cmbica llepuoanyeckoro 3akona [[. . MenaeneeBa u 1€eMOHCTPUPOBATH
€ro NMOHMMaHME: OINHUCHIBATh U XapakTepu3oBaTh TabnuuHyto ¢opmy Ileprogunueckoit
CHUCTEMBbl XMMMYECKHX OHJIEMEHTOB: pa3ivuaTh MOHATHUS «TJ1aBHas mnoArpymma (A-
rpynna)» u «mnobounas mnoarpynmna (b-rpynma)», manele u GoJblIMe MEpPUOJIBI,
COOTHOCHThb 0003Hau€HHs, KOTOpble HUMEIOTCd B IEpUOAMYECKOM Talnuie, c
YHUCIIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U
3apsij sizipa, o0l1ee YUCiIo MEKTPOHOB U PACIpeeNieHHe X M0 AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH O0OIIKME 3aKOHOMEPHOCTM B HW3MEHEHHWU CBOWCTB D3JEMEHTOB U HX
COEIMHEHUH B IPEJENax MaJbIX NEPUOJOB U TIABHBIX MOAIPYMI C YYETOM CTPOEHUS
UX aTOMOB;

KJIacCU(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIEeCTBA, XUMHUUECKUE
peakuuu (M0 YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
3¢ dexTy, Mo N3MEHEHUIO CTENeHEeW OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) 0OLIME W crHeuupuyeckue XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIUii;

COCTaBJIAITh YPAaBHEHUS 2JIEKTPOIMTUUYECKON TUCCOLMALMN KUCIIOT, LEN0YEH U COJIeH,
MOJIHBIE U COKpALIEHHBIE YPAaBHEHUS peaKIMii HOHHOrO OOMEHa, ypaBHEHUS peaKlUid,
NOATBEP)KJAIOLINX CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BELIECTBAMU
pa3IMYHbIX KJIACCOB;

pacKpbIBaTh CYHUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI IOCPEICTBOM
COCTaBJIEHUS JICKTPOHHOTO OajlaHca 3THX PeakLuii;

IIPOrHO3MPOBATh CBOWMCTBA BEUIECTB B 3aBHCHMOCTH OT HUX CTPOCHHS, BO3MOXXHOCTH
IIPOTEKAaHUs XMMUYECKUX IPEBPAIEHUH B Pa3JINYHBIX YCIOBUSX;

BBIUNCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILLIECTB, MACCOBYIO
JIOJII0 XMMHUYECKOT0 3JIeMEHTa 10 (hopMysie COeTUHEHNsI, MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMUYECKOM peaKLnuu;
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coOnrofaTh TMpaBWia TMOJNB30BAHHUS XMMHUYECKOW TMOCYIOoW ©  1abOpaTOpHBIM
o0opy/soBaHuEM, a TakKe IpaBuia OOpallleHUs C BEIIeCTBAMHU B COOTBETCTBHH C
WHCTPYKIIUSMHU TIO BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OTBITOB IO TOTYYCHHIO
¥ cOOMPaHHUIO Ta3000pa3HBIX BEIIECTB (AaMMHAaKa M YIJIEKHCIIOTO rasa);

IPOBOJIUTH PEAKLUH, TOATBEPIKIAIOIINE KAYEeCTBEHHBI COCTAaB Pa3IMYHBIX BEIIECTB:
pacrio3HaBaTh OIBITHBIM HyTEM XJIOpUA-, OpoMuia-, wmoaun-, kapOonar-, ¢ocdar-,
CUJIMKAT-, cylnb(dar-, TUIPOKCHI-UOHBI, KATUOHBI AMMOHHS M HOHBI HM3YyYEHHBIX
METAaJUIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHMUECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIC ONEpAIUU MBICIUTEIBLHON NEATEIbHOCTH — aHAllU3 U CHUHTE3,
CpaBHEHME, 0000IleHHe, CHCTEeMaTHU3allMI0, BBISABICHUE MPUUYUHHO-CIEACTBEHHBIX
CBSI3€M — JUISl M3YYEHHUS CBOMCTB BELIECTB M XUMHYECKHX PEAKLHM, €CTECTBEHHO-
Hay4yHble METOJbl [O3HAaHUS — HaONIOJEHHWE, W3MEPEHUEe, MOJEIMPOBAHUE,
AKCIEPUMEHT (peaibHbIN U MBICICHHBII).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoJunvecTBO 4acoB JJIeKTPOHHbIE
HaumenoBanue
Ne a3/1eJI0B H TEM K I (undposre)
/i f[ OI; on i Beero Oﬁl{Tpo.]ILHBIe pgucnmecxne 06pazoBaTETbHbIC
porp PadooThbI PadooThbI pecypebt
Pa3znea 1. [llepBoHayaibHble XUMHYECKHE MOHSATHS
e Bumorea 110K
1.1 o IDAKTHICCKO 5 0 2 https://m.edsoo.ru/7f
p 41837¢
NEeATEILHOCTH YeI0BEKA
BemecTBa U XUMHUECKHE Eubmorexa IIOK
1.2 e;‘( - 15 2 0 https://m.edsoo.ru/7f
peaxt 41837c
Utoro no pazneny 20

Paznen 2. BaxkHeiimme npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB

2.1

2.2

2.3

2.4

Bosnyx. Kucnopon.
[TonsiTHe 06 oxcHumax

Bonopoa.Ilonarue o
KHCIIOTaxX U COJISIX

Bopna. Pacteopsl.
ITousTiEe 00 OCHOBAHUAX

OCHOBHEBIE KJIACCEI
HEOPraHUYECKHUX
COETMHEHNH

Hroro no pazneny

6

11

30

0 1
0 1
1 1
1 1

bu6mmoreka [IOK
https://m.edsoo.ru/7f
41837c
bu6mmoreka [IOK
https://m.edsoo.ru/7f
41837c
bu6mmoreka [IOK
https://m.edsoo.ru/7f
41837c
bu6mmorexa [IOK
https://m.edsoo.ru/7f
41837c

Paznen 3. llepnonnyeckuii 3axkon u [lepuoguyeckas cucreMa xumuieckunx 3j1ementosn /1. U.
Menpeneea. Ctpoenue atoMmoB. XumMuyeckasi cBsi3b. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIC PEaKIMHU

Ilepuoauueckuii 3aK0H U
Ilepnonnueckas cucrema

bu6mmorexa [IOK

3.1 XUMHUUYECKHUX DIIEMEHTOB 7 0 0 https://m.edsoo.ru/7f
J. . Menneneena. 41837c
Crpoenue aToma
s e B LOK
3.2 8 1 0 https://m.edsoo.ru/7f
BOCCTAaHOBUTEILHEIE
41837¢c
peaKIn —_—
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https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

bu6mmoreka [IOK

Hroro no pazaeny 15 https://m.edsoo.ru/7f
41837c
bu6mmoreka [IOK
PesepBHoOe Bpemst 3 1 0 https://m.edsoo.ru/7f
41837c
OBIIEE KOJIMYECTBO 68 6 6
YACOB I10 ITPOTPAMME
9 KJIACC
Koan4yecTBO 4acoB JJIeKTPOHHbIE
HaumMmeHoBaHue
° (undposbie)
n/m  PASACIOB H TeM Beero Kourpoabnbie IIpakTuyeckue 0Gpa3oBaTETbHbIC
NnporpaMmMbl padoThI padoTbI pecypesr
Pa3nes 1. BemecTBO U XMMHYeCKHe PeaKIUH.
H(J)IBTg)ere:I/II/Iee;I{aHHﬁ bubmorexa LIOK
11 Y 5 1 0 https://m.edsoo.ru/7f
OCHOBHBIX Pa3/IeJioB
412636
Kypca 8 kiacca.
;2;(1);};26 HOCTH bubmorexa LHOK
1.2 0 OTeKaHEﬂ 4 0 0 https://m.edsoo.ru/7f
P y 412636
XUMHUYECKHUX PEAKIIHA.
3§§§§p;:H:II;I%CKa;I bubmuorexa [JOK
1.3 ;HMHEGCII:HG ’ CAKILH B 8 1 1 https://m.edsoo.ru/7f
peart 412636
pacTBopax.
Hroro no pazneny 17
Pasznea 2. Hemerasibl 1 UX cOeIMHEHHUS.
OO01mas xapakTepuCcTHKa bubnmnorexa [JOK
2.1  XUMHYECKHX DJIEMECHTOB 4 0 1 https://m.edsoo.ru/7f
VIIA-rpynnsl. ["anorenst 41a636
o eeon uGaorexa LIOK
2.2 VIA-roviimss. Cepa i o8 6 0 1 https://m.edsoo.ru/7f
PYIIIBL. 2-€p 412636
COCTUHEHHUS.
OO61mas xapakTepucTHKa
XUMHUYECKHUX IJIEMEHTOB bubnmnoreka [JOK
2.3 VA-rpynmsl. A3or, 7 0 1 https://m.edsoo.ru/7f
docdop u ux 412636
COCTUHEHHUS.
OO0mast xapakTepUCTHKA
XHUMHYECKHUX JJIEMEHTOB bu6mmoreka [IOK
2.4 IVA-rpynmsl. Yriepon u 8 1 2 https://m.edsoo.ru/7f
KPEMHHI U UX 412636
COCTUHEHMUSI.
Hroro no pazneny 25
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https://m.edsoo.ru/7f41a636

Pasznea 3. Merajjibl M X COCIUHEHMS.

OO0mue cBoMCTBA bubmorexa LIOK
3.1 . m 4 0 0 https://m.edsoo.ru/7f
METAILIOB. 413636
Baxxueiimue MeTanisl 1 Enbmorexa OK
3.2 O 16 1 2 https://m.edsoo.ru/7f
A ' 413636
Hroro no pazaeny 20
Paznen 4. Xumus 1 oOKpy:Kamomas cpejaa.
BemecTtBa n MaTepuannl bubmoreka LOK
41 5 )KHI;SHH qenOBer 3 1 0 https://m.edsoo.ru/7f
) 41a636
Wroro mo paszneny 3
bu6mmorexa [IOK
PesepBHOE Bpems 3 0 0 https://m.edsoo.ru/7f
412636
OBLIEE KOJIMYECTBO 68 5 8
YACOB I10 ITPOT'PAMME
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ITHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
ara
KoumnuecTBo yacos A
H3y4eHust
) . 1o baxriy JJIeKTPOHHbIE
o udposbie
Tema ypoka 2 5 IIaHy = €CKH ungpp
= 3 oOpa3oBareJib
s = & = HbIE pecypchbl
) B g &
—~ ] @]
5 TS S &
O o < o <
M 2 a B a
[Ipenmer xumuu. Pons xumuu B
KU3HU YeoBeka. Tena u
BemecTBa. Du3nueckue CBOMCTBA
bubnuoteka
BEIIECTB. ATperaTHOE COCTOsIHHIE
[HOK
BEIILIECTB. 1 0 0 i
. https://m.edsoo.r
JlaGoparopubiii onbIT Nel.
. u/ff0d210c
Onucanne GpU3NIECKIX CBOWCTB
BemiecTB. [lemoncTpamuu. O0pasiisi
BEIIIECTB.
[TonsiTue 0 MeTogax MO3HaHUS B bubnuoteka
XUMHUHU. 3HAKOMCTBO C IPaBUJIaMU 1 0 0 HOK
0€301aCHOCTH U MPUEMaMHU pabOThI https://m.edsoo.r
B XUMHUYECKOH J1a00paTopHH. u/ff0d227e
IIpakTnyeckas padora Ne 1 bubnuoreka
«IIpaBuna paboThl B 1abopaTopuu 1 1 0 1 [HOK
npuéMbI 00paIeHus ¢ https://m.edsoo.r
71a00paTOPHBIM 000PYTOBAHHEM. u/ff0d23dc
HucTele BellecTBa U CMECH.
CrniocoOsl pa3aeneHus cmecei
OJTHOPOJTHBIX U HEOTHOPOTHBIX
CMeECEH. bubnnoreka
JlaGopaTopHblii onbIT Ne2. 1 0 0 [HOK
Paznenenue cMecu ¢ MOMOIIBIO https://m.edsoo.r
marauta. Jlemonctpanuu. CriocoOsl u/ff0d26ca
paszaenenus cMecen
(¢punbTpoBaHUe, BhITapUBaHUE,
JTUCTHIUISINS, XpoMaTorpadusi).
bubnuoreka
IIpakTuyeckas padora Ne 2 1IOK
«Paznenenue cmecelt (Ha mpumepe 1 0 1
oqncj"]mn moBa eHHoﬁ(connl)j» P https://m.edsoo.r
P ' u/ff0d28c8
ATOMBI U MOJICKYJTBI. bubnmoreka
JlaGopaTopHblii onbIT Ne3. 1 0 0 [HOK
Coznanue Mozeneit MOJIeKy https://m.edsoo.r
(I1apOCTEPIKHEBBIX ). u/ff0d2a6c
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https://m.edsoo.ru/ff0d210c
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bubanoreka

7 XHUMHAYECKHE IEMEHTEI. 3HaKH HOK
(CHMBOJIBI) XUMHUYECKHX DJIEMEHTOB. https://m.edsoo.r
u/ff0d2be8
[TpocTeie 1 CIIOKHBIE BEIIECTBA.
JlaGoparopHbliii onbIT Ne4. BuGamorexa
Onucanne GpU3NIECKIX CBOWCTB LIOK
8 HEOPraHMYECKUX BEIIECTB -
MGTEJIJIOB u HeMeTaJIIJJIIOB. hitps://m.edso0.r
u/ff0d2a6¢
JemoHcTpanuu. Mojenu aToMOB U
MOJICKYJI.
bubnuoreka
9 ATOMHO-MOJIEKYJIIPHOE yUEHUE:! I[HOK
OCHOBHBIC ITOJIOKEHHSL. https://m.edsoo.r
u/ff0d2d50
BaneHTHOCTh aTOMOB XMMHUYECKUX
anemeHToB. OnpenencHue
10 BaJICHTHOCTH 110 (hopMyJie
BemiectBa. CocraBienue Gpopmyn
BEIIECTB 110 BAJICHTHOCTH.
bubnuoreka
OrHocuTeNnbHAas aTOMHAasI Macca. ITOK
11 I\O/I;“(I:{:a(fI/ITeJIBHaSI MOJIEKYJIsIpHAs hitps://m.edsoo.r
u/ff0d323c
bubnunoreka
12 3aKoH MOCTOSTHCTBA COCTaBa [HOK
BemecTB. XuMuueckas popmya. https://m.edsoo.r
u/ff0d2eae
MaccoBas 1011 XUMHUYECKOTO
AJIEMEHTA B COCTMHEHHH. bubmorexa
13 Brraucienus MaccoBOM 10U OK
https://m.edsoo.r
XUMHYECKOT0 3JIEMEHTA 110 u/ff0d350C
dhopmyse coeTMHEeHHUS. -
KommuectBo BemecTBa. Moib. bubnuoreka
14 Mounsipnas macca. CtaproBas [HOK
(mmarHocTUYecKas) KOHTPOJIbHAs https://m.edsoo.r
pabora. u/ff0d5230
AHanu3 KOHTPOJIbHOM pabOTHI.
Ou3ndyecKue 1 XUMHUIECKHE
SIBJICHUSI. XUMHUYECKasi pEaKITusl.
JlaGopaTopHblii onbIT NeS. bubnnoreka
15 [Ipumeps! pusnveckux SBICHUMA HOK
(nnaBneHMe BOCKA, TasTHUE JbA). https://m.edsoo.r
JlaGopaTopHblii onbIT Ne6. u/ff0d37fa

[IpuMepsl XUMHUYECKUX SIBJICHUN
(mpokanuBaHUE MEIHOM MTPOBOJIOKH,
B3aUMOJICCTBUE MeJIa C KUCIIOTOM).
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IIpu3Haky u ycnoBHs MPOTEKAHUS
XUMUYECKUX PEAKLUN.

JlaGoparopHbliii onbIT Ne7. LBII/(I;J(IHOTCM
16 HaGmonenue u onucanue )
MIPU3HAKOB POTECKAHUS hitps://m.edso0.r
. u/ff0d3al6
XUMHAYECKHX PEaKIUi pa3HbIX
THUIIOB.
3aKOH COXpaHEHHUsI MacChl BEIICCTB. Eubimorexa
XUMHUYECKUE YPABHECHUS.
17 Hemonctpanuu. OnbIT, HOK
FITIOCTPHPYIONTHH 32KOH https://m.edsoo.r
u/ff0d3b88
COXpaHECHHSI MaCChI BEIECTBA.
bubnuoreka
BerancneHus Komm4ecTBa, Macchl ITOK
18 BEILIECTBA 10 YPABHCHUAM
XI/III\L/II/IIICCKI/IX ggalcunﬁ. https://m.edsoo.r
u/ff0d5708
Knaccudukanus XuMmudeckux
peakuuii (CoequHeHus, bubnuoteka
19 pa3ioKeHus, 3aMeIleHus, OOMEHa). HOK
JlaGopaTopHblii onbIT Ne§. https://m.edsoo.r
IIpoBeneHne XUMHUYECKUX PEAKIIAI u/ff0d3f34
Pa3HBIX TUIIOB.
M. B. JIoMOHOCOB — y4€HBIN-
SHIUKJIOTIETUCT. bubnmorteka
CeMuHapckoe 3aHSTHE 10 TEME [HOK
20 " .

BeluecTBa 1 XUMHYECKHE https://m.edsoo.r
peakmuu”. [ToaroroBka K u/ff0d40c4
KOHTPOJIbHOH paboTe.

KonTtpoabnas pa6ora Nel o reme Epgﬁnomxa

21 ;?;Eif;a 1 XTMHACCRAC https://m.edsoo.r

u/ff0d4290

AHanu3 KOHTPOJIbHOM pabOTHI.
Bo3nyx — cmechk razos. Cocrtas bubnmoreka

22 Bo3ayxa. Kucinopoa — snemenT u HOK
mpocToe BemecTBo. O30H. https://m.edsoo.r
Jlemonctpanuu. OnpeneneHne u/ff0d448e
COJIep>KaHusl KUCTIOPO/ia B BO3/yXeE.
du3nYecKue ¥ XUMUICCKHE
CBOWCTBA KHCIIOpOa (peakiuu
okucieHus, ropeaue). [lonstue o6
OKCHJIax. bubimoreka

23 JlaGoparopHbiii onbIT Ne9. HOK
OsHakomileHHE ¢ 00pa3amu https://m.edsoo.r
OKCHJIOB. u/ff0d4614

JemoHncTpauuu. Bzanmoeiicreue
dbocdopa, cepsl u xenesa ¢
KUCIOpOoIoM. OTBITHI,
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JEMOHCTPUPYIOIINE YCIOBUS
BO3HUKHOBEHHUSI U MPEKPALECHUS
TOpPEHHUSL.

bubnuoreka
CriocoObI osTy4eHHs KUCIOPOaa B LIOK
24 71a00paTOPUH U MTPOMBIIIIICHHOCTH. hitps://m.edsoo.r
[Ipumenenue kucnoposa. U /fde 49?& '
TemnnoBoii 3¢ ekt xumMuaeckoit Eubimorexa
peaKIyu, TIOHSATHE O LIOK
25 TEPMOXHUMHYECKOM YPaBHEHHH, hitps://m.edsoo.r
9K30- U SHJOTEPMUYECCKHUX
peaKIusX. u/ff0d4790
bubnuoreka
TomnuBo (HedTh, Yroib U MeTaH). ITOK
26 3arps3HeHue BO3ayXa, CIOCOOBI €ro https://m.edsoo.r
MPEOTBPAIICHHUSI. u/ffoddcda
IIpakTnueckas padora Ne 3 o bubnuoreka
27 teme «llonydyeHnue u cobupanue [HOK
KHCJIOPO/Ia, U3y4YCHHE ero https://m.edsoo.r
CBOMCTBY. u/ff0d4ae2
bubnuoreka
o8 Bonopoa — snemeHT u npocroe HOK
BeniecTBo. HaxoxeHue B mpupojie. https://m.edsoo.r
u/ff0d4dd0
du3nYeCKue ¥ XUMUICCKHE
cBoricTBa Bogopoa. [Ilpumenenne bubnnoreka
29 BOJIOpO/IA. [HOK
Hemonctpanuu. ['opeHne https://m.edsoo.r
BojIoposia. B3aumoseicTue u/ff0d4ddo
BOJIOPOJIa C OKCHIOM MEJIH.
bubnunoreka
30 [loHsiTHE O KUCTOTAX U COJIAX. ﬁ%lg /im.edsoo.r
u/ff0d50d2
CriocoOslI osTydeHus BOAOPOIa B
1a00paTOPUH U TPOMBIIIIICHHOCTH.
JlaGopaTopHublii onbIT Nel(. bubnnoreka
31 BzanmoneiicTBHe KUCIOT C HOK
MeTalIaMu. https://m.edsoo.r
Jlemonctpanuu. Ilonyuenue, u/ff0d4dd0
coOupaHue U pacro3HaBaHUE
BOJIOPO/JIA.
IIpakTHyeckas padora Ne 4 o LBIP(If&HOTeKa
32 teme «[lonydenue u cobupanue hitps://m.edsoo.r
BOJIOPOa, U3yUYEHHUE €r0 CBOUCTBY. U /ffoa 4f 4'2 :
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https://m.edsoo.ru/ff0d4f42

ModnsipHblii 00bEM ra30B. 3aKOH

bubanoreka

33 ABorazapo. CreacTBus U3 3aKkoHa ﬁ%f /im.edsoo.r
Aporazpo. u/ffod542e
, bubnuoTeka
Breruucienns o0béMa, KOJIMYECTBA ITOK
34 BEIIIECTBA rasa 1o €ro U3BECTHOMY https://m.eds00.r
KOJIMYECTBY BEIIECTBA WIIH 00BEMY. U /ff0£1556.10 '
DU3NYECKUE U XUMUYECKUE
CBOMCTBA BOJIbl. AHAJIU3 U CUHTE3 - BuGamorexa
METO/IbI U3yUYCHHS COCTaBa BOJIBI. ITOK
35 JleMOHCTpanuu. DIIEKTPOJIN3 BOJIBI. https://m.edsoo.r
Cunres Bojbl. B3aumopeiicTeue u/ff0d587a
BOJIbI C MeTaJIaMH (HaTpHii, -
KaJIBIIHI).
CocraB ocHoBanui. [lonsitue 00
bubnuoreka
WH/IUKATOPaX. ITOK
36 JleMOoHCTpanuy. I/IccnezLOBaHer https://m.eds00.r
pPacTBOPOB KHUCIIOT U IIEJIOYECH C U/ff0d59e2
MTOMOIIBIO HHANKATOPOB. -
Bopna xak pactBoputens. PacTBopb.
PacTBOpUMOCTH BEIIECTB B BOJIC.
HacpiiieHHble U HEHACHIIIEHHBIE bubnnoreka
37 pactBopsl. MaccoBas noms [HOK
BEIIIECTBA B PaCTBOPE. https://m.edsoo.r
JlaGopaTopublii onbiT Nell. u/ff0d5b40
PacTBopeHue BemiecTB ¢ pa3nuyHOM
PacTBOPUMOCTHIO.
IIpakTnueckas padora Ne 5 o bubnuoreka
38 teMe «I[IpurotoBneHue pacTBOPOB C [HOK
OTpeIeIEHHON MacCOBOM J0JIei https://m.edsoo.r
pPacTBOPEHHOTO BEIIECTBA» u/ffod5eba
bubnnoreka
Kpyrosopot Bojbl B mpupo/IE. TTOK
39 3arpsi3HeHue NPUPOJHBIX BOLI. https://m.edsoo.r
OxpaHa ¥ 0YMCTKA IPUPOIHBIX BOJ. U /f‘deSbA.fO '
bubnuoteka
40 KonTtpoabnas padora Ne2 rio reme [HOK
«Kucnopoza. Bogopoa. Boma» https://m.edsoo.r
u/ff0d6342
AHann3 KOHTPOJIbHOM pabOTHI.
Knaccudukanus HeopraHmuecKux Eubimorexa
BemecTB. OKCUJIBI: COCTaB,
41 KJaccu(uKanus, HOMEHKIATypa. HOK_
’ https://m.edsoo.r
HemoncTtpauuu. Ob6pa3zibl u/ff0d664e

HCOPraHNYCCKUX BCIICCTB
PA3JIMYHBIX KJIACCOB.
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HonyquI/Ie N XUMHYCCKHEC

CBOMCTBA KUCIIOTHBIX, OCHOBHEIX U Bbubnuoreka
42 aM(}OTEPHBIX OKCUJIOB. HOK
JlaGopaTopHublii onbiT Nel2, https://m.edsoo.r
BsaunmMoeiicTBre pacTBOpa CEpHOI u/ff0d664e
KHUCJIOTBI C OKCHJIOM MEIH.
OcHoBaHUS: COCTaB,
KJ1accuukanms, HOMEHKIIATypa.
[Tonyyenue u xummudeckue
CBOICTBa HEPACTBOPHUMBIX
OCHOBAHHI. bubnuoreka
43 JlaGopaTopHblii onbIT Nel3. HOK
[MonydeHre HepacTBOPUMBIX https://m.edsoo.r
OCHOBaHUIA. u/ff0d664e
JlaGopaTopHblii onibIT Nel4.,
B3anMoeiicTBre HepacTBOPUMBIX
OCHOBaHUH C pacTBOPaMH KHCJIOT.
Paznoxenue ruapokcuia Meau.
[Tonyuyenue u xumudeckue bubnuoreka
44 CBOMCTBA PaCTBOPUMBIX OCHOBAHMIA. HOK
JlaGopaTopublii onbiT Nel5, https://m.edsoo.r
Peaxius HeHTpaIM3amuu. u/ff0d664e
Kucnotsr: cocraB, kimaccudukanms,
nggjg;:ypa CBOHCTRA, BubmoTexa
45 JlabopaTopHblii onbIT Nel6. LIOK
N3yueHune B3auMOIECUCTBUS KUCIOT https://m.eds00.r
u/ffOdfee2
C METaJUTAMMU; PCAKITUS
HEUTpAIU3aLIUH.
Conu: coctaB, kiaccupuKaimus,
HOMEHKJIATypa, CBOWCTBA, bubnuoTeka
16 MIOJIyYEHHUE. I[HOK
JlaGopaTopublii onbiT Nel7. https://m.edsoo.r
BrITecHeHne 0fHOTO MeTaIa u/00ad9474
JIPYTHM U3 pacTBOpa COJIH.
IIpakTuyeckas padora Ne 6. bubnuoteka
47 Pemrenne skciepUMEHTAIBHBIX [HOK
3ama4 1o TeMe «OCHOBHEBIE KJIACCHI https://m.edsoo.r
HEOPTaHWYECKUX COSAMHECHUI». u/00ad9b7c
bubnuorexa
I'eHeTHYeCKas CBA3b MEKIY LIOK
48 KJIaCCaMHM HEOPTaHUYECKUX httos://m.ed
COCIMHEHHH. bsS.//M.€0S00.1
u/00ad9a50
CeMuHapCcKOe 3aHITHE IO TEME
" Bbubnuoreka
OcCHOBHBIE KJIACCHI ITOK
49 HEOpPraHMYECKUX BEIIECTB". )
[ToaroToBka Kk KOHTPOJIBLHOM hitps://m.edso0.r
u/00ad9ch2

pabore.
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KonTpoabHas padora Ne3 o teme

bubanoreka

OK
50 "OCHOBHBIE KJIaCChHI 1 }
HEOPraHWYeCKUX COCAUHCHUM" https://m.edsoo.r
P g ' u/00ad9ela
AHaM3 KOHTPOJIBHOM pabOTHI.
[TepBbIie MOMBITKH KIacCUPUKAITII
XUMHUYECKHUX DJICMCHTOB
(1IeoYHbIe MIETOYHO3EMETBHBIC
METaJIJIbI, TaJIOTEHBI, UHEPTHHIC
bubnuoreka
rasbl). ITOK
ol JlaGoparopHbiii onbIT Nel§.
OSHaI?OMHGI:)HI/Ie ¢ oOpa3zuamu https://m.edsoo.r
pastl u/00ada52c
METaJUIOB M HEMETAJLJIOB.
JlaGopaTopHblii onbIT Nel9.
B3anmoneiictBrue rugpokcuaa
IIMHKA C paCTBOPaMH KHUCJIOT U
LIETI0YECH.
Ilepnonnueckuil 3aK0H 1 bubnuoreka
[Tepuonuueckas cuctema LHOK
52 .
XuMudeckux 3aementos 1. U. https://m.edsoo.r
MeHneneena. u/00adab52c
[lepropl, TPYyMIIbI, MOATPYIIIHL. bubnuoreka
53 DU3NYECKUN CMBICI TOPSIAKOBOTO [HOK
HOMeEpa, HOMEPOB MepPHOa U https://m.edsoo.r
IPYIIIIBI 3JIEMEHTA. u/00ada52c
bubnmoreka
Crpoenue atomoB. CocTas IIOK
o4 aTOMHBIX saep. M30Tomsl. )
DneKTpOHHI https://m.edsoo.r
' u/00ada342
bubnuoreka
CtpoeHue 3JIeKTPOHHBIX 000J0UeK ITOK
55 aToMOB 351eMeHTOB [lepunoanueckoit .
cuctemsl [[. . Menneneena https://m.eds00.r
T ’ u/00ada6bc
XapakTepucTuka XUMHIECKOTO bubnuoreka
3JIEMEHTA MO €0 MOJIOKEHUIO B HOK
56 . .
[Tepuoanueckoii cucreme 1. U. https://m.edsoo.r
Menneineesa. u/00ada824
3nauenue [lepuonnueckoro 3akoHa bubnuoreka
57 JUIS pa3BUTUS HAYKU U IPAKTUKU. []. [HOK
W. MenneneeB — y4€HbIi, meaaror https://m.edsoo.r
Y TPaXKIaHUH. u/00ada96e
DNEKTPOOTPUIIATEILHOCTh aTOMOB bubnuoreka
58 XUMHUYECKHUX JIEMEHTOB. HOK
MeTalIMYHOCTh U https://m.edsoo.r
HEMETaJNTHIHOCTb. u/00adaab8
Xumuueckas cBs3b. MoHHas bubnuoteka
59
XAMUYECKas CBA3b. IOHBI [HOK
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(xaTroHBI, aHHOHBI). CXEeMBI

https://m.edsoo.r

00pa30BaHUs MOJICKYIL u/00adac34
Bbubnuorexa
KoBasienTHas mossipHas ITOK
60 XUMHUYECKas CBS3b: MCXaHHU3M 1 )
obpasosars https://m.edsoo.r
’ u/00adaab8
bubanoreka
KoBasienTHas HenomsipHas ITOK
61 XUMHUYECKAS! CBA3b. MEXaHU3M 1 )
obpasoBaHms https://m.edsoo.r
‘ u/00adaab9
bubanoreka
CreneHb OKHCICHUS. DJIEMEHTHI C ITOK
62 IIOCTOSIHHBIM 3HAYCHUEM CTCIICHU 1 ]
O —— https://m.edsoo.r
' u/00adae28
OKHUCIUTEIBHO-BOCCTAHOBUTEILHbBIE
peaknuu. [Iporiecchl OKUCICHUS U
BOCCTAHOBJICHHS. bubnnoreka
63 JIaboparopublit onbiT Ne20. 1 HOK
[TpoBeneHNE OKUCTUTEIBHO- https://m.edsoo.r
BOCCTAHOBHTEJILHBIX PEaKIUii u/00adb076
(ropenHue, peakiu pa3ioKeHus,
COEIMHEHHS.
Baxneiinine oOKUCIUTENN U bubanoreka
64 BoccTaHoBuTeNH. CocTaBiicHHE 1 [HOK
yYpaBHEHHI OKHCIUTEIHHO- https://m.edsoo.r
BOCCTaHOBHTEIIbHBIX PEAKITHIA. u/00adb076
KonTtpoabsnas padora Ned rio reme LBIHO%HOTCM
65 «CtpoeHne aToMa. XuMUIecKas 1 )
CBA3Ey https://m.edsoo.r
’ u/00adb486
. bubanoreka
AHanM3 KOHTPOJIBHOU pabOTHI. ITOK
66 Brruncnenus no ypaBHEHUsIM 1 i
XUMHUYECKHUX peaKIni https://m.edso0.r
PCAKHHH. u/00adb33c
bubnnoreka
[HOK
67 l'omoBast koHTpoOJIbHAS paboTa. 1 https://m.eds00.r
u/00ad9ch2
. bubnmmoreka
AHaM3 KOHTPOJIBHOU pabOTHI. ITOK
% Towropeni octionimix sorpocos 1 ntps:/im.edsoo.
P ' u/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I10O 68

ITPOTPAMME
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9 KJIACC

KoanuyecTBo 4acoB

JarTa usyyenus

o dakrnue DJIeKTPOHHBbIE
@]
Ne Tewa ypoxa 2 = IIaHy CKH undpoBbie
n/n E § o0pa3oBaTe/ibHbIE
o % = E = pecypebl
5] TS 3 3
Q [ o <
M M a B oo
[IpaBuna TexHUKH
0e30MmacHOCTH B KaObuHeTe Bt OK
. noIMoTeKa
xumui. [leprnoaunueckuii 1
saxon, TepuouccKas 0 0 https://m.eds00.ru/00
' adb59e
CUCTeMAa XMMHYECKHX
anemenToB /1. 1. Menpeneena.
3aKOHOMEPHOCTH B U3MEHEHUU Bt OK
. noIMoTeKa
CBOMCTB XUMHUYECKHX 1
. 0 0 https://m.eds00.ru/00
AJIEMEHTOB MEPBIX TPEX adb6b6
TIEPUOJIOB.
Knaccubukanus u bubmmoreka [JOK
HOMEHKJIAaTypa 0 0 https://m.eds00.ru/00
HEOPTraHUYECKUX BELIECTB. adb7e2
Buasl XuMHU4ECKO CBI3H U bubnmorexa LIOK
THIIBI KPACTAJNINYECKUX 0 0 https://m.eds00.ru/00
PELIETOK. adbac6
KonTtpoabHnas padora Nel o Bubs OK
noIMoTeKa
teMme «lloBTOpeHue n oreka L{
. 1 0 https://m.eds00.ru/00
yriyOsaeHre 3HaHUH OCHOBHBIX adbach
paszenoB Kypca 8 Kiaccay.
AHanu3 KOHTPOJIbHOM pabOTHI. Bus OK
nOIMoTeKa
Knaccudukanms xumuaecknx oreka I
. 0 0 https://m.eds00.ru/00
peaKIuii 0 Pa3INIHBIM adbch0
MIPHU3HAKAM.
ITonsTHE O CKOpOCTH
XUMHYECKOHN peaKIlnu.
[ToHsITHE O TOMOTEHHBIX U
reTepOreHHBIX PEeaKIINSIX. bubmuotexa [IOK
JlaGopaTopubiii onbiT Nel. 0 0 https://m.eds00.ru/00

Hccnenosanue 3aBUCUMOCTH
CKOPOCTH PEAKIIH OT
BO3JICUCTBUS PA3TUIHBIX
(hakTopoB.

adbe9a
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IloHsaTue 0 XUMHYECKOM
paBHOBecuu. DaKTOpHI,
BIIMSIIOLLKME HA CKOPOCTh

bu6nmmoreka [IOK

8 UMIECKOM DEAKIIH I https://m.edso0.ru/00
peartt adc28c
MOJI0KCHUE XUMHYECKOTO
paBHOBECHS.
OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIC PEAKITUH.
CocraBieHue ypaBHECHUH
OKHCIIMTEIIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIHMA
bubnunorexka LIOK
METOIOM JJIEKTPOHHOTO
9 https://m.eds00.ru/00
Oananca.
. adcade
JlaGopaTopHblii onbIT Ne3.
[IpuMepsl OKUCIUTENBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIU
(ropeHue, peakiuu
pa3NIoKEHUS, COCTUHCHHUS ).
Teopus 21EKTPOIIUTHYECKON
JUCCOIUAIIMU. DIEKTPOJIUTHI U bubmorexa LOK
10 ' https://m.eds00.ru/00
HE3JIEKTPOJIUTHI .MexXaHn3M
adcd68
JIACCOLIMAIUH.
CrelneHpb TUCCOIHAINH,
11 CunbHbBIE U ca0bIe
AIEKTPOJIUTEHI.
Peakinu nonHoro ooMeHa.
JlaGopaTopHblii onbIT Ne4,
bu6nmorexa LIOK
N3yuenne npu3HakoB
12 Srexa KL HOHHOTO https://m.edso0.ru/00
MIPOTEKAHUs PEaKIUi HOHHOT
P peaxtl add448
o0MeHa B pacTBOpax
ANEKTPOJIUTOB.
XUMUYEeCKHE CBOMCTBA KHCIIOT
W OCHOBAaHUU B CBETE but6mmorekxa [IOK
13 MpeJCTaBICHUN 00 https://m.eds00.ru/00
AJIEKTPOIUTUYECKON add5d8
JIACCOLIMAIUH.
XUMUYEeCKHEe CBOMCTBA COJICH B
. bubmuorexa [{OK
CBeTe IpeCTaBICHUN 00
14 TEKTDO ecKoii https://m.edso0.ru/00
JICKTPOJIUTHY %1
P add8b2
JIACCOLIMAIUH.
15 [TonsiTHE O THIPOIU3E CONCH. but6mmoreka [IOK
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OOpatuMslii 1 HEOOPATUMBIN
THPOIIH3.

IIpakTuyeckas padora Ne 1.
Pemenne skciepuMEHTAIBHBIX

https://m.edso0.ru/00
add9d4

bu6nmoreka [IOK

16 3anad o teme " Teopus https://m.eds00.ru/00
3JIEKTPOJIUTUYECKON addbfa
aucconuanuu'.

CeMuHapcKoe 3aHITHE MO TeMe
" . bubnunorexa LIOK
Teopus 2IEKTPOIIUTHYECKON

17 ecommamnr”. [loMroToBKa K https://m.eds00.ru/00
AHCCORHatii . 1104 addbfa
KOHTPOJILHOH paboTe.

KounrpoJsbHas padora Ne2 no
bubnunoreka LIOK
TeMe «DIEeKTPOIUTHIECKAsI

18 CCOMMALIA. XUMIHeCKIe https://m.eds00.ru/00
A HHAHHA. addecO
peaKkIu B pacTBOPaxX».

AHaM3 KOHTPOJIBHOM pabOTHI.
bubnunorexka LIOK
OO01as xapakTepucTHKa
19 https://m.eds00.ru/00
rajioreHoB. XUMHUYECKUe
o addfe2
CBOICTBa Ha IIPUMEPE XJI0pa.
XnopoBoaopoa. ConsiHas
KHCIIOTa, XUMHUYECKHE
CBOMCTBA, OJIyYEHHE,
npuMeHeHue. Baxkuenmue
XJIOpUAbI U KX HAXOXKJICHUC B
mpEpoe bubmuoreka [{OK
20 Tabo aT.o il omerr NS https://m.eds00.ru/00
PATOPHE = ade104
N3yueHne CBOMCTB CONSTHOM
KHCIIOTBHI.
JlabopaTopHbIii onbIT Ne6.
[IpoBeneHne Ka4eCTBEHHBIX
peaxiuii Ha raJoTeHU I-MOHBI.
IIpakTHyeckas: padora Ne 2
1o teMe «llonydyeHue constHon bubmmorexa TIOK
21 CHCIOTEL H3VaeHIe 68 https://m.edso0.ru/00
JIOTEL, 13y ade348
CBOMCTBY.
Beruucnenus no ypaBHeHHSIM
. bubnunorexa LIOK
XUMHUYCCKUX pCaKu, €CIN
22 O 13 DeArCHTOR TAH B https://m.edso0.ru/00
AN S P A ade488
H30BITKE.
OO6m1ast XxapakTeprucTruKa bubmuorexa [{OK
23 anemeHToB VIA-rpynmsr: https://m.edsoo.ru/00

0COOEHHOCTH CTPOEHUS

ade64a
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https://m.edsoo.ru/00ade348
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https://m.edsoo.ru/00ade64a
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ATOMOB, XapaKTCPHLIC CTCIICHU
OKHCJICHUA.

AnnoTtponHbie MOIU(pUKALIUN
cepnl. HaxoxieHue cepsl U €€

bubnunoreka LIOK

24 coeHenHii B IpUpOE https://m.eds00.ru/00
' ade64a
XUMHUYECKUE CBOWCTBA CEPHI.
CepoBonopo/1, CTpOECHHUE,
¢bu3znuecKkrue 1 XuMHUYeCcKHe
CBOMCTBA, OJIyYCHHE. bubnmnoreka HOK
25 Cynbouasl. https://m.eds00.ru/00
JlaGopaTopHblii onbIT Ne7. ade802
[IpoBeneHne KaueCTBEHHBIX
peakuuii Ha cynb(ua-uoH.
Oxcuppl cepol. CepHas
KHCJIO0Ta, (PU3NIECKHE U
XUMHYECKHE CBOMCTBA,
npuMeHenne. Cnennduyeckne
CBOMCTBA KOHIIEHTPUPOBAHHOM
CEpPHOM KHUCIIOTHI. bubnunoreka LIOK
26 JlabopaTopHblii onbIT Ne§. https://m.eds00.ru/00
N3yueHne XuMU4YeCcKux adea28
CBOMCTB pa30aBiIeHHOMN CEpHOI
KHUCJIOTHI.
JlaGopaTopHblii onbIT Ne9.
[IpoBenenmne kaueCTBEHHOM
peakiuu Ha CynbGhaT-uoH.
XUMUYECKUE PEAKIINH,
JIeXAaIIe B OCHOBE
MIPOMBIIIIJIEHHOTO criocoda bubmuoteka [IOK
27 MOJIy4YEHUS] CEPHOI KUCIIOTHI. https://m.eds00.ru/00
XUMHUYECKOEe 3arps3HEHUE adec8a
OKpY’Karollen cpeibl
COEJIMHEHUSIMU CEPBI.
Brruncienue MmaccoBod 10U BrbmroTexa [IOK
28 BHX0J1a IPOAYKTA PeaKIH https://m.edsoo.ru/00
' adec8a
OO6m1ast XxapakTeprucTruKa
aneMeHToB VA-rpynnsl. A30T:
CTpOCHHE aTOMa, HaXOX/ICHUE bubmorexa [JOK
29 https://m.edsoo.ru/00

B npupojie, GU3nIecKue u
XUMHUYECKHE CBOMCTBA,
CTIOCOOBI TOTY4EHUSI.

adeeab
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AMMHaK, ero pu3nvecKue u
XUMHUYECKHE CBOMCTBA,

II0JIyYE€HUE U IPUMEHEHHE. bubnuoreka [JOK
30 Conu aMMOHWUSL. https://m.edsoo.ru/00
JIaGoparopublii onbiT Nel0. adf004
[IpoBenenune kaueCTBEHHOM
peaKIyy Ha KATHOH aMMOHUSI.
IIpakTuyeckas padora Ne 3
bubnunoreka LIOK
o teme «llomydyenue
31 AMMIAKA. H3VICHILE Cro https://m.eds00.ru/00
Ak, H3yd adf180
CBOWCTBY.
A3oTHasg KHUCao0Ta, e€
(bu3nvecKre U XUMHUECKUE
cBoricTBa. Vcnonp3oBaHue
. bubnunoreka LIOK
HUTPATOB U COJICH aMMOHHS B
32 ACCTEE MIHEPLIEHEX https://m.eds00.ru/00
MHHED adf306
ynoOpeHuit. XuMu4eckoe
3arpsA3HEHUE OKPYKAKOLIEH
CpeIbl COCTMHEHUSMU a30Ta.
docdop. Oxeun pocdopa (V)
1 (hocPopHbIE KUCTOTHI:
COCTaB, PU3NUECKHE,
XUMHYECKHE CBOICTBA,
nomyaenme bubnmnoreka HOK
33 TTaGopaTo .Hbli/‘l onerr N1l https://m.eds00.ru/00
patop o adf68a
[IpoBenenue KauecTBEHHOMN
peakiuu Ha pocdaT-uoH u
W3YYCHHE MTPU3HAKOB
MIPOTEKAHUS.
Ucnonbs3oBanue ¢pocdaTos B
bubnunorexa LIOK
KadeCcTBE MUHEPATbHBIX
34 o6 0eHIiL. 3arDHEHIE https://m.eds00.ru/00
ymoop T p adfc20
MPUPOJHOM cpenbl pocdaTtamu.
OO6m1ast XxapakTeprucTruKa
XUMHUYECKUX JIeMEeHTOB 1V A-
rpynmsl. YTaepoa: CTPOCHUE bubmorexa LIOK
35 AToMa I-.IaX0>K eHI;Ie . https://m.eds00.ru/00
' A adfd9c
npupojae, GuzndecKue u
XMMHYECKHUE CBOMCTBA.
Oxkcunbl yraepozaa, ux bubnmoreka [JOK
36 (bU3UYECKHEe U XUMHUYECKUE https://m.edsoo.ru/00

CBOMCTBA. DKOJIOTHYECKUE

adfebe
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https://m.edsoo.ru/00adf306
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poOIEMBl, CBSI3aHHBIE C
okcuaom yriepoza (1V).
JlabopaTopHblii onbIT Nel2.
[Tonyuenue, cobupanue,
pacro3HaBaHME U U3y4YEHUE
CBOMCTB YIJIEKUCIIOTO ra3a.

VYrosbHas KUCIOTA U €€ CONn
(kapOoOHaTHI,
TUAPOKApOOHATHI): COCTAB,
CBOWCTBA, MOJTyYCHHE,
MPUMEHEHHE.

bubnunorexa LIOK

37 . https://m.eds00.ru/00
JlaGopaTopHblii onbIT Nel3. @
[IpoBeneHne KaueCTBEHHBIX
peakuuii Ha KapOOHAT-UOH U
M3y4YeHUE TPU3HAKOB
MPOTEKAHUS.

IMpakTnyeckas padora Ne 4
o teme "[lonyuenue bubanorexa [JOK

38 YTIIEKUCIIOTO Ta3a. https://m.eds00.ru/00
KauecTBennas peakuus Ha ae027e
KapOoHaT-HOH".

[lepBoHayanbHbIE OHATUS 00 bubmuoreka [IOK

39 OpPTaHUYECKUX BEIIECTBAX KaK https://m.eds00.ru/00
0 COCIMHEHUSIX YIIIEpOa. ae054e
Kpemnuii: ctpoenue atoma,

Hax0JIeHUE B MPUPOJIE,
AJUTOTPOITHBIE MOTU(PUKALIH, bubmuoreka [{OK

40 XHUMHYECKHE CBOMCTBA, https://m.edso0.ru/00
MOJIYYECHHE B ae080a
MIPOMBIIIIJICHHOCTH U
nabopaToOpHH.

Oxcun kpemuus (1V): cocras,

HaxO0’KJICHHUE B MPUPOJIE,

cBoricTBa. KpeMHueBas

KHCJIOTA U €€ COJIH.

CunukarHas but6mmorekxa [IOK

41 IIPOMBIIIJIEHHOCTD. https://m.eds00.ru/00

JlabopaTopHblii onbIT Nel4.
[IpoBeneHune kaueCTBEHHOM
peakuuy Ha CUJIMKaT-uOH U
M3y4YeHUE IPU3HAKOB
MPOTEKAHUS.

ae080a
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JlabopaTopHblii onbIT NelS.
O3HakoMJIEHHE C TPOAYKIIMEN
CUJIMKAaTHOMN
IIPOMBIILIJIEHHOCTH.

IIpakTnyeckas padora Ne S.
Pemenne skciepuMeHTAIBHBIX

bu6nmoreka [IOK

42 . https://m.edso0.ru/00
3a51a4 1o TeMe «BaxkHeime
ae0bf2
HEMETaJUIBl U UX COSIUHCHH.
CeMuHapcKoe 3aHITHE 110 TEME
" N bu6nmoreka [IOK
Baxxuelinre HeMeTalIbl U UX
43 cocmenma”. TToAoToBKA K https://m.eds00.ru/00
UHEHHU". TOTOB
A . A aeObf2
KOHTpPOJIbHOM pabore.
KonrtpoJsbHas padora Ne3 no bubmmorexa [JOK
44 TeMe «BakHeHIe HeMeTalIbl https://m.edso0.ru/00
U UX COCAUHCHUS. ae0el8
AHaM3 KOHTPOJIBHOM pabOTHI.
OO6m1as XxapakTeprucTruKa
XUMHYECKHX 3JICMEHTOB —
bubmuoreka [IOK
MeTauioB. MeTramnndeckas
45 https://m.edso0.ru/00
CBSI3b M METaJUTMYECKast
. ael03e
KpUCTAJTUIECKAs pelIéTKa.
du3nyecKkue CBOMCTBA
METAaJLIIOB.
XUMUYECKHE CBOMCTBA
bu6nmorexa LIOK
METAJLJIOB.
46 EKTDO ccKuii https://m.eds00.ru/00
JIEKTPOXUMHUYECKUI P,
POXIM AR ae1156
HaNpPsDKEHUH METaJUIOB.
OO1u11e crnocoObl MOTyYSHUS
METaJUIOB. DJIEKTPOIIU3
PacTBOPOB H PacCIIaBOB COJICH.
bubnunorexa LIOK
CIuraBel METANIOB.
a7 Tla6oDaTo o Nol6 https://m.edso0.ru/00
TOPHBIN onbIT Nel6.
patop ae1156
O3nakomiieHHe ¢ 0Opa3lamu
METAJIJIOB U CILIABOB, UX
(U3MYECKUMU CBOMCTBAMH.
Beruncnenus mo ypaBHEHUAM
. bubnunorexa LIOK
XUMHYCCKHUX PEaKIHH, €CITN
48 OTHH 13 DeArCHTOR COTEhHT https://m.edso0.ru/00
g p Aep ae1750
MIPUMECH.
[TonsiTe 0 Koppo3un bubnmoreka [JOK
49 MeTaitoB. OCHOBHBIE CITOCOOBI https://m.edso0.ru/00

3allUThI METAJIJIOB OT

ael278
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KOPPO3HH.

[IlemouHbIe METAIUTBI (HATPUH,
KaJlui): CTpOCHUE aToMa,
Hax0JICHUE B MPUPOJIE,

bubnunoreka LIOK

50 https://m.eds00.ru/00
¢busnveckne, XMuMHUIECKUE
. ael4b2
CBOWCTBa, IOJTyYCHUE,
MIPUMCHCHHE.
OKcuIbl ¥ THIPOKCUIBI HATPUS bubnunorexa LIOK
51 M KaJIus. COCTaB, CBOMCTBA, https://m.edsoo.ru/00
MoJIy4YeHUe, MPUMEHEHHE. aeldb2
[IlemouHO3eMeIbHBIC METAILIbBI
— KaJIpLIUHA 1 MarHuii:
bubnunoreka LIOK
CTPOCHHE aToMa, HaX OXKICHUE
52 oste, usuecKie https://m.eds00.ru/00
B IIpHA A3NYECKU
pHpOze, . ’ ael5e8
XAMHYECKHE CBOMCTBA,
MOJIy4eHUE, PUMEHEHUE.
Baxueiime coequHeHns
KaJIBIMS ¥ MarHusi (OKCHIBI,
THUAPOKCH]IBI): COCTaB
CBOMCTBA HOJIy‘ICHI/Ie’ bubmorexa [JOK
53 ’ . ' https://m.eds00.ru/00
JlaGopaTopHblii onbIT Nel7.
ael5e8
[IpoBeneHne KaueCTBEHHBIX
peaknuii Ha KaTHOHBI KaJlbIIUS
M Mar"us.
N bubmuoreka [IOK
JKEcTKOCTh BOIBI U CIIOCOOBI
54 o8 VOTDAHEHIS https://m.edso0.ru/00
yerp ' 21886
IIpakTHyeckasi padora Ne 6 bubmmoteka IIOK
55 o TeMe "KECTKOCTh BOIBI U https://m.edso0.ru/00
METO/IbI €€ yCTpaHEeHHUs " aelae8
ATIOMUHUH: CTPOCHHE aToMa,
HaXO0XJCHHUE B TIPUPOJIC,
busznuecKkre, XMuMUYECKUe
CBOICTBA, TIOJIyYCHHE, bubnmnoreka [JOK
56 MIPUMEHEHHUE. https://m.eds00.ru/00
JlaGoparopubiii onbIT Nel8. aelc64
[IpoBenenmne kaueCTBEHHBIX
peaxuii Ha KaTHOH
ATIOMUHUS.
AmMdoTepHbIE CBOMCTBA OKCHIA bubnunoreka LIOK
57 Y TUAPOKCH]IA ATTFOMUHHSL. https://m.edsoo.ru/00

JlaGoparopHbiii onbIT Nel9.

aelc64
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HccnenoBanue aMmpoTepHbIX
CBOWCTB T'MAPOKCHIA
ITIOMUHMUSL.

Xeneso: crpoeHune atoma,
Hax0JIEHUE B MPUPOJIE,

bu6nmoreka [IOK

58 busznuecKkre, XMuMUYIECKUE https://m.eds00.ru/00
CBOWCTBA, IIOJyYEHHE, aeld86
MIPUMEHEHHE.

OKcuIbl, THIPOKCH]IBI U COITU
xenesa (1) u xenesa (11):
COCTaB, CBOMCTBA, IOJy4YECHHE.
. bubnuoreka [IOK
JlaGopaTopHblii onbIT Ne2(.
59 0 https://m.eds00.ru/00
OBEICHUE KaYECTBEHHBIX
p Hu ae35e6
peaKkIuii Ha KaTHOHBI XKee3a
(10),(H1) u ommcanue
MIPU3HAKOB UX MPOTCKAHUS.
IIpakTnueckas padora Ne 7.
bubnuoreka [{OK
Pemenne skcriepuMeHTATbHBIX
60 . https://m.eds00.ru/00
3aj1a4 1o teme «Baxueitiye
ae3de8
METaJUIbl U UX COCTUHEHUS
Brruncnenus mo ypaBHEeHUSIM
XUMHUYECKUX PEaKIUid, eClin
OJIVH U3 PEarcHTOB JIaH B bubmmoreka IIOK

61 M30BITKE WU COAEPIKUT https://m.eds00.ru/00
npuMecu. Berauciienus ael750
MacCOBOM J0JIM BBIXOJia
MPOJIYKTA PEAKIUH.

CeMuHapCcKOe 3aHITHE TIO TEME

" N but6mmorekxa [IOK

Bakneiiime MeTaibl U UX
62 coemHenma”. [ToqoToBKa https://m.eds00.ru/00
nHeHus". FOTOBKA K
g s ae1750

KOHTpPOJIbHOHN pabore.

KounrpoJabHnas padora Ned no bubnuotexa [JOK

63 Teme «BakHeilme MeTanibl 1 https://m.edso0.ru/00
WX COCOUHEHUS)) ael750
AHann3 KOHTPOJIBHOM pabOTHI.

BemectBa u Mmarepuassl B bubmuoreka [IOK

64 MTOBCETHEBHOM JKU3HU https://m.eds00.ru/00

YeJoBeKa.
JlaGoparopubiii onbIT Ne21 .

ae3f50
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N3zyuenne oOpa3oB
MaTepuasoB (CTEKJIO, CTIABbI
METAJUIOB, TOJIUMEPHBIC
MaTepHuabl).

XUMHUYECKOE 3arpsA3HEHUE
OKpY>KarollEen cpeibl
(npenenpHas qomycTuMas

bu6nmmoreka [IOK

65 p 1 https://m.eds00.ru/00
KOHIIEHTpauus BeuiecTs. Poib 264270
XUMHH B pEIICHUU
9KOJIOTHUYECKUX MPoOIIeM.
['eHernueckas cBsA3b MEKIY
KJIaCCaMH HEOPTaHHUYECKUX bubmorexa LHOK
66 a P 1 https://m.eds00.ru/00
BEIIECTB. ouLu"OTOBKa K 260d0a
KOHTpPOJBHOU pabore.
bubnunoreka LIOK
67 I'omoBast KOHTpOJIBHAS paboTa. 1 https://m.edso0.ru/00
adb33c
AHaM3 KOHTPOJIBHOM pabOTHI.
IToBTOpEHME OCHOBHBIX bubmorexa [JOK
68 9 1 https://m.eds00.ru/00
BOIIPOCOB Kypca XUMUU 2d9ch?
KJ1acca.
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME
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1 CKpETUICHQ e YaThIO




