MyHuIIIIIaIbHOE aBTOHOMHOE 00111e00pa30BaTeIbHOE YUIPEKIACHHUE
cpenHsis 001eoopa3oBarenbHas mkoia Ne 61

(MAOY COIII Ne 61)
Paccmotpena u ogoOpena YTBEPXAIO
Ha 3ace/laHuu Bpuo nupexkropa MAOY COILL Ne61
ITegarornueckoro cosera I'ycbkoBa T.A.
poTokoi ot «30» «aBrycray» 2023r. Ne 1 BBeneHo B nelicTBUE MpUKa3oM

oT «31» aBrycra 2023r. No 43 -1t

MoanucaH: MNycbkoa TaTbsHa

rbeKO Ba WropesHa

DN: CN=TycbkoBa TaTtbsiHa UropesHa,
T C=RU, OU=3amecTtutens aMpekTopa,
aTbﬂ H a O=MAOY COLL No. 61,
E=school61.uzl@tularegion.org

M ro pe B H a gg:;w?ea::l:: £ ABNAOCb aBTOPOM 3TOr0

PABOYAS ITPOI'PAMMA
y4eOHOro IpeaMeTa
«XHUMUA»

InI| 8-9 Kiacc(a)oB

Yuurens (rpynna yuutenei):

Twumxkuaa N.B.

2023r.

. Y3J10Bas



Pabouas mporpamma mo yueOHOMY mpeamery «Xumus» (0a30BbIi ypOBEHB) MOJIHOCTBIO OTpPa)KaeT
dbenepaibHyI0 pabouyIo MporpaMmMmy, 100aBjIeH pa3esl TeMaTUYeCKOoe TIIaHUPOBAHHE.

155.1. PaGouas mporpamma mo ydeOHOMY mpeamery «Xumusi» (0a30BBI ypoBeHB) (TpeaMeTHas
obnacte «EcTecTBeHHO-HAyUHBIE TIPEAMETHI») (Jajieeé COOTBETCTBEHHO — MPOTpaMMa MO XUMHH, XUMHS)
BKJIIOYAET TIOSCHUTEIBHYIO 3alHCKy, COAEp)KaHWEe OOYy4eHHus, IUIaHHUPYEeMbIe pEe3YJIbTaThl OCBOCHUS
MPOrPaMMBbI 110 XUMHUHU.

155.2. IlosicHuTENbHAS 3aIMCKA.

155.2.1. [IporpamMMa 1o XMMHUH Ha ypOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHMsI COCTaBJICHA Ha OCHOBE
TpeOOBaHMI K pe3yJabTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTENbHOW MPOTrpaMMbl OCHOBHOTO OOIIEro
obOpasoBanms, npenacrapieHHbix B PI'OC OO0, a taxke Ha OcHOBe (eaepanbHON pabodeil mporpaMMbl
BOCIIUTAHMS M C Y4ETOM KOHICTIIMU MPENoJaBaHus Y4eOHOro mpeamera «XHMHUS» B 00pa3oBaTEIbHBIX
opranu3anusax Poccuiickoit denepanuu.

155.2.2. IlporpamMmMa o XuMuHM pazpaboTaHa C LENbI0 OKa3aHUS METOJWYECKOH IMOMOIIU YUUTENIO B
co3/1aHuu pabouell mporpaMMel M0 Y4eOHOMY ITPEIMETY.

[Iporpamma mo XuMuu Aa€T MpeNCTaBlICHHE O LEJIX, oOmel crparernn oOydeHHs, BOCIIUTAHUSA U
pa3BuTHa OOydalOlIUXCsl CPEACTBAMU YUeOHOro IMpelMeTa, YCTaHaBJIMBAeT 00sA3aTEeNbHOE MPEIMETHOE
cojiepKaHue, MpeayCMaTpUBaeT paclpesielieHne ero Mo KijaccaM M CTPYKTYpHpPOBAaHHE IO pasfesiaM H
TeMaM [pOrpaMMbl 10 XHMHH, OINpEAeNseT KOJIMYECTBEHHbIE M KAuyeCTBEHHBIE XapaKTEPUCTUKU
COZIepKaHUs, PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh HM3YYCHUS XUMHH C YYETOM MEXKIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBsI3€H, JIOTHMKM Y4eOHOro MpoIlecca, BO3PACTHBIX OCOOEHHOCTEH oOydarommuxcs,
OTIpeJIeNIIeT BO3MOXKHOCTH TpEeaMeTa JUIsl peanu3anuy TpeOOBaHWN K pe3ysbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeNnpHON MpOrpaMMbl Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHHs, a Takxke TpeOoBaHUI K
pesyiapraraM OOydeHHWs XWMHH Ha YpOBHE IeNiel W3ydeHHWsl TpeAMeTa W OCHOBHBIX BHJIOB
y4eOHO-TI03HABATENILHOM JIeATEIHbHOCTH 00YYaIOIIerocs o0 OCBOSHUIO y4eOHOT0 CO/IepKaHus.

155.2.3. 3nanue XUMUU CIIY’)KHUT OCHOBOH Il (POPMUPOBAHUS MHUPOBO33PEHUS O0YUAIOIMIETOCs, €ro
MPEJICTABJICHU O MaTepuaJbHOM EIUMHCTBE MHUpPA, BAXHYIO pPOJb WrpalOT (HOpMHUpyeMble XUMHUEH
MPEJCTAaBICHNUS O B3aMMONIPEBPALICHUAX SHEPTUH U 00 DBOJIOIHMU BEIIECTB B MPUPOJE, O MYTAX PEIICHHUS
rI00aNbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUS YEIIOBEUYECTBA — CHIPHEBOM, SHEPreTUUYECKOW, MUIIEBOW H
9KOJIOTMUECKOM 0€3011acHOCTH, IPOOIIEM 3paBOOXPaHEHHUS.

155.2.4. VI3yuenue XuMuu:

CIIOCOOCTBYET pealin3alii BO3MOXKHOCTEH JUIsi caMOpa3BUTHS M (POPMHUPOBAHUS KYJIbTYpBI JIMIHOCTH,
e€ o01eit U GyHKIIMOHATHHOU TPaMOTHOCTH;

BHOCHT BKJIaJl B (HOpMHUPOBAHHE MBIIUICHUS M TBOPYECKMX CIIOCOOHOCTEH 00yJaroImuXcs, HAaBBIKOB UX
CaMOCTOSITENIbHOW ~ y4eOHOM  JeSATETbHOCTH, SKCIEPUMEHTAIBHBIX U  HCCIEAO0BAaTEIbCKUX YMEHMI,
HEOOXO/IMMBIX KaK B IIOBCETHEBHOM JKU3HHU, TaK U B MPO(PECCHOHATBHON eI TeTbHOCTH;

3HaKOMHUT CO CHeUHU(UKON HAydHOrO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI ILIEJIOCTHOTO B3IJIsfAa Ha
€IMHCTBO MPHUPOJIBI U YETOBEKa, SBJISETCS OTBETCTBEHHBIM ATAlOM B ()OPMHUPOBAHUN €CTECTBEHHO-HAYUYHOU
IPaMOTHOCTH 00Y4YarOLINXCS;

CTIOCOOCTBYeT (HOPMUPOBAHHIO I[IEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJl B AKOJIOIMUECKOE 00pa3oBaHHe 00yUYaromIUXCsl.

JlanHble HampaBlieHUs] B OOYYEHHH XUMHH OOECIEYHBAIOTCS CHEHU(PUKON COAepKaHUS Y4EOHOTO
npeaMeTa, KOTOPBIA SBJSETCS Melarorndeckd aganTHpPOBAaHHBIM OTpaKeHHeM 0a30BOM HayKM XMMHHU Ha
OIIPEACIIEHHOM JTale €€ pa3BUTHSL.

155.2.5. Kypc xumMuM Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHMsS OPHUEHTHPOBAH HA OCBOEHHE
00yYaroIMUMUCS CHCTEMBI TIEPBOHAYATIBHBIX MOHATHI XUMHH, OCHOB HEOPTraHWYECKOH XMMUU U HEKOTOPBIX
OT/ENbHBIX 3HAYMMBIX OHATHI OpraHUYeCKONH XUMHH.

155.2.6. CtpykTypa coiepaHHs TPOTPaMMBbI 10 XUMHH CPOPMHpPOBaHA Ha OCHOBE CHCTEMHOTO
nojaxona kK e€ usyueHuro. CojpepikaHue CKJIaIbIBACTCS U3 CUCTEMbI MOHATUH O XUMHUYECKOM JJIEMEHTE M
BEIIECTBE M CUCTEMBI MOHITHI O XUMHUYECKOH peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OpPTaHM30BaHBI IO
NPUHIUIY TOCIEI0BAaTEILHOIO PAa3BUTUSl 3HAHUKW HAa OCHOBE TEOPETHUECKUX IPEJCTaBICHUH pPa3HOTO
YPOBHSI:

aTOMHO-MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

Ilepuonuueckoro 3akona /.M. MenneneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

YUEHHS O CTPOSHUH aTOMa M XUMHUYECKOU CBSI3H;

MPEJCTAaBICHUN 00 PIEKTPOTUTHUECKON AUCCOLMAIIMH BEIIECTB B PaCTBOPAX.



Teopernueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE IMIHPUYECKU TOTYYCHHBIX M OCMBICICHHBIX
(bakToB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJIHOTO YPOBHS K JPYTroMy, BBITONHSS (YHKIIUN OOBSICHEHUS U
MPOTHO3UPOBAHUSI CBOWCTB, CTPOCHUS U BO3MOXHOCTEH MPAKTUYECKOTO MPHUMEHEHUS W TONYYCHHUS
M3Yy4aeMbIX BEILECTB.

OcBoeHHE MPOTrpamMMbl MO XUMHH CIOCOOCTBYeT (OPMUPOBAHUIO TPEICTABICHUS O XHUMHYECKON
COCTaBJISIIONICH HAy4HON KapTHHBI MUpPA B JIOTUKE €€ CHCTEMHOH MpUPOJbl, IEHHOCTHOTO OTHOIIEHUS K
HAyYHOMY 3HAHUIO M METOJIaM IMMO3HaHUs B Hayke. M3ydeHne XUMHUH IPOUCXOANT C MPUBJICUCHUEM 3HAHUN
W3 paHee M3yYeHHBIX YUYeOHBIX MpeaMeToB: «Okpyxkarommui Mupy», «buomorus. 5—7 xkmacce» u «Pusnka. 7
KJIace».

155.2.7. Ilpy m3y4eHHH XUMHUH TPOUCXOIUT (GOPMHUPOBAHME 3HAHWKA OCHOB XMMHUYECKOW HAYKH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON JEATEIIbHOCTH YEJNOBEKAa M KaK OJHOTO W3
KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajadya y4eOHOro MpeaMeTa COCTOUT B (POPMHPOBAHUH CHCTEMBI
XUMUAYECKUX 3HAHUN — BaKHEHIINX (DaKTOB, MOHATHH, 3aKOHOB M TEOPETUYECKUX MOJOKEHUH, TOCTYITHBIX
000011eHIIT MUPOBO33PEHUECKOT0 XapaKTepa, si3blka HayKH, B MPUOOLICHUH K HAyYHBIM METO/1aM [MO3HAHUS
MIPY U3yYEHUU BEIICCTB U XUMHUYECKUX PEAKIINi, B JOPMUPOBAHUU U PA3BUTHUU IMO3HABATEIHHBIX YMEHUU U
UX TPUMEHEHHH B Y4eOHO-TIO3HABATEIbHOW U Yy4eOHO-HCCIEAOBATEIbCKON NeATEeIbHOCTH, OCBOCHHH
MpaBmII OE30MACHOTO OOPAIEHUS C BEIIECTBAMU B TIOBCETHEBHOM JKU3HH.

155.2.8. [Ipy wu3yuyeHWH XWMHUHU HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUS BaXKHOE 3HAUYCHUE
npuoOpenn Takue e, Kak:

dbopMUpOBaHHE  WHTEIJICKTYyadbHO  Pa3BUTOM  JTHUYHOCTH, TOTOBOM K  CcamMo0Opa3oBaHUIO,
COTPYTHUYECTBY, CAMOCTOSTCILHOMY MPHUHATHIO PEIICHUH, CIOCOOHON amanTUpoBaThcs K OBICTPO
MEHSIOLUMCS YCIIOBUSIM YKU3HU;

HaNpPaBICHHOCTh OOYyYEHHUS Ha CHCTEMAaTH4YeCKOe MPHOOIIEHHE OOYYaroUIMXCsi K CaMOCTOSITEIbHON
MO3HABATEIBHON JESITeNbHOCTH, HayUYHbIM METOJaM MO3HaHHs, (OPMHUPYIOIIMM MOTHUBALMIO U Pa3BUTHE
CIIOCOOHOCTEH K XMMHUU;

o0ecrieueHre yCIOBHH, CIOCOOCTBYIOIIUX MPUOOPETEHUIO OOYYAIOIIMMHUCA OIbITa Pa3sHOOOpa3HOI
NESATCILHOCTH, TIO3HAHWSI W CAaMOITO3HAHUS, KJIFOUEBBIX HABBIKOB (KIFOUEBBIX KOMIICTCHIININ), MMEIOIIUX
YHHUBEPCAIbHOE 3HAYCHHE IS PA3JIMYHbBIX BUOB JIESTEIBHOCTH;

dbopmupoBanrue o0mIeH (QYHKIMOHATHHON M E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM YHCIE
YMEHUI OOBSICHATH M OLICHUBATH SIBICHUS OKPYXKAIOLIETO MUPA, UCIONb3Yys 3HAHUS U OMbBIT, OTyYCHHbIC
IpY W3YYCHUU XWMHUH, MPUMCHITh WX MPH PEIICHUU MPOOJIeM B TOBCEAHCBHOW JKM3HH W TPYIOBOU
NeSITeNbHOCTH;

(dhopMUpOBaHHE y O0YJAOIIMXCS TYMAHUCTHYSCKUX OTHOIICHUH, TOHUMAHUS [IEHHOCTA XHUMHUYECKUX
3HAHUU JUTsI BBIPAOOTKU AKOJIOTMUYECKU 11eJeco00pa3HOro MoBe/eHUsI B OBITY M TPYAOBOM NEATEIHHOCTH B
LEJISIX COXPAHEHUS CBOETO 370POBBS M OKPYKAIOIIEH MTPUPOTHON CPEIbI;

pa3BUTHE MOTHBAIMHM K OOYYEHHUIO, CTIOCOOHOCTEH K CAMOKOHTPOIIO U CAaMOBOCIUTAHHUIO HA OCHOBE
YCBOGHHSI  OOIIEYETIOBEYECKHX IEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpPY mpoduias W
HAMPaBIEHHOCTH JAJIbHEHIIIET0 00yUYEeHHUS.

155.2.9. O06miee unciio 4acoB, pEKOMEHIOBAaHHBIX JIJISI U3YYCHHSI XUMUH, — 136 4acoB: B 8 kiracce — 68
qacoB (2 yaca B HeJIen0), B 9 kitacce — 68 yacoB (2 4aca B HEJIEIIO).

155.3. Conepxanne o0y4yeHus B 8 Kiacce.

155.3.1. IlepBoHayanbHble XUMUYECKHUE TTOHATHSL.

[Ipenmer xumun. Ponb XMMHUM B KW3HU 4YelOBEKa. XUMHUS B CHCTEME HayK. Tela M BEIIECTBA.
du3nyeckue CBOMCTBA BEIIECTB. ATperaTHOe COCTOsIHUE BelecTB. [loHATHE 0 MeTo/1aX TTO3HAHUS B XHMHUH.
UucTtsie BemecTBa u cMecu. CriocoOBI pa3/iesieHus: CMeCceH.

ATOMBI ¥ MONEKYNbl. XUMHYECKHE dJeMeHThl. CHMBOIBI XHUMHUYECKUX 3JeMeHTOB. [IpocThie u
CIIO’KHBIC BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumunueckas popmyrna. BaneHTHOCTP aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BemecTB. OTHOCUTENbHAass aToMHas Macca. OTHOCHTENbHas MOJEKyJsipHas Macca. MaccoBast O
XUMHYECKOTO DJIEMEHTA B COSMHECHHH.

KomnuectBo BemectBa. Moisib. MonsipHas macca. B3auMOCBSI3b KOJMYECTBA, MacChl W 4YHCIa
CTPYKTYPHBIX €IMHHUII BelecTBa. Pacy€Trl mo hopMyliaM XMMHUYECKUX COSTMHEHHIA.

Ou3nyeckue U XUMHUYECKHE SBIICHUS. XUMHUYECKas peakius U e€ MPU3HAKU. 3aKOH COXPAHEHUS
Macchl BEIIeCTB. XHMHYECKHWE ypaBHeHHs. Kiraccudukamuss XWMHYECKUX peakiuil (COequHCHHS,
pa3ioXKeHus, 3aMeIleHus, OOMEHa).



XUMHUYECKUH IKCTIEPUMEHT: 3HAKOMCTBO C XUMHYECKOM MOCYA0H, MpaBuiiaMu paboThI B 1abopaTopun
1 npuéMamMu 00paleHus ¢ Ja00opaTOpPHBIM O00OPYJOBAHWEM, H3YUYCHHE W ONHCAaHHE (PU3UYECKUX CBOWCTB
0o0pa3IoOB HEOPraHWYECKUX BEIIECTB, HaOmojeHHe (Qu3nvecknx (IUIaBICHWE BOCKA, TasHUE JIbJa,
pacThupaHue caxapa B CTyIKe, KHIEHHE W KOHJEHCAIUs BOJbI) M XHUMHUYECKUX (TOpEHHE CBEYH,
MPOKAIMBAHUE MEIHOW MPOBOJIOKH, B3aUMOICHCTBUE MeJa C KUCIOTOM) SIBIICHU, HAaOII01eHUE 1 OITCAHUE
MPU3HAKOB MPOTEKAHUsI XUMHUUYECKUX peakiuil (pa3iokeHHe caxapa, B3aUMOJEWCTBUE CEpHOM KUCIOTHI C
XJIopuioM Oapust, pasnoxkenue ruapokcupa meau (ll) mpu HarpeBaHum, B3aUMOJCHCTBHE jKeje3a C
pactBopoMm coiu Menu (1), n3ydenne cnoco0oB paseneHus cMecei (C TOMOIIbI0 MarHuTa, (UILTPOBAHUE,
BBIAPUBAHKE, JAUCTHIULALUSA, XpoMaTorpadus), MpOBEACHUE OYHCTKU MOBAPEHHON COM, HAOJIONEHUE H
OMMCAaHUE PEe3yJbTAaTOB IPOBEICHUS OIbITa, WUIFOCTPUPYIOLIEIO 3aKOH COXPAHEHUS MAaccChl, CO3JaHHUE
Mo/elield MOJIeKy (IIapOCTEePKHEBBIX).

155.3.2. Baxxneiimme npeacTaBUTeIN HEOPraHUISCKUX BEIIECTB.

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucinopoa — sneMeHT u mpoctoe BemiecTBo. Haxoxaenue
KHCIIOpOJia B MpHpoje, pu3nueckre U XMMHUecKue cBoiicTBa (peakuuu ropenus). Okcunsl. [Ipumenenue
kuciopoaa. CriocoOb! NOTy4YeHUsT KUCIOPOAA B JIAOOPATOPUH M POMBIIIIIEHHOCTH. KpyroBopoT kuciopoaa
B nipupoae. O30H — alIOTponHas MOAU(PUKAIIS KUCIOPOA.

TernoBoit 3 ekt xuMuIeckol peakluu, TePMOXUMUYECKUE YPaBHEHHUS, IK30- M SHAOTCPMUYECKUE
peakuuu. TormmBo: yrois U MeTaH. 3arpsi3HeHHE BO3/yXa, YCHIIEHHUE MapHUKOBOTO 3(deKTa, pazpylieHue
030HOBOTO CJIOSI.

Bogopon — snemeHT u mpocToe BemecTBo. Haxoxkaenwe Boaopoja B mpupone, (QpU3MYecKue u
XMMHUYECKUE CBOICTBA, IPUMEHEHHE, CLIOCOOBI Nony4yeHus. KucioTsl u comu.

Monsipabiii 00bEM ra3oB. PacuéTsl 10 XUMUYECKUM ypaBHEHUSIM.

®dusnyeckue cBorcTBa BoJbl. Boga kak pactBopurtens. PacTBopel. HachlllieHHbIE U HEHACHIILICHHBIE
pactBopbl. PacTBOpHMOCTH BeliecTB B Boje. MaccoBasi 107151 BEIIECTBA B pacTBOpE. XMMHUUYECKUE CBOWCTBA
Boabl. OcHoBaHusA. Posib pacTBOpoB B NpUpOJE M B JKU3HM uenoBeka. KpyroBopoT BoJbl B NpUpPOE.
3arpsi3HeHue IpUPOAHBIX BoA. OXpaHa U OUYMCTKA PUPOIHBIX BOJI.

Knaccupukanus  HEOpraHMYECKUX  COEAMHEHMH. Oxkcuppl. Knaccugpukamuss ~ OKCHIOB:
coneoOpasymomire (OCHOBHBIE, KUCIOTHBIE, aM(DOTEpHbIE) U HeconeoOpasyromnre. HomMeHkIaTypa OKCHUIoB.
DuU3NYECKUE U XUMUYECKUE CBOMCTBA OKCHIOB. [loiryueHne okcuaoB.

OcHoBanus. Knaccudukanus ocHOBaHMN: MIENOYM W HEPACTBOPUMBIE OCHOBaHHS. HoMmeHknaTypa
OCHOBaHMI. PU3NYECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [losryueHne OCHOBaHUM.

Kucnorsl. Knaccudpukanus xucnor. Homenknarypa kucinor. @usnyeckue M XUMHUYECKHE CBOWCTBA
kucnot. Psan aktuBHoctn metaiuioB H.H. bekerosa. [lonyuenne kucior.

Comu. Homenknarypa coneil.

du3nyecKne U XMMUYECKUe CBOMCTBa conel. [lonydenue coieil.

I'enernueckas CBA3b MEXKAY KJaCCaMH HEOPraHMYECKUX COCTUHEHUM.

XUMUYECKUI DSKCIEPUMEHT: KayeCTBEHHOE OIpe/eJeHHE COAEpKaHMUSI KHUCIOpoAa B BO3JAYXE,
NoJIy4eHue, cobupaHue, paclo3HaBaHUE W U3Yy4eHHE CBOWMCTB KUCIIOPOJA, HAONIOJEHHE B3aUMOJIECHCTBUS
BELIECTB C KHUCIOPOJOM U YCIIOBHS BO3HHUKHOBEHHS U INpEKpallleHus ropeHus (moskapa), 03HaKOMJIEHHE C
o0pa3liaMu OKCHJIOB M OITUCAHHE UX CBOMCTB, MOJy4yeHHe, COOMpaHue, paclio3HaBaHUE U U3yYeHUE CBOWCTB
BojopoAa (ropeHue), B3aumojeicTBue Bogopona ¢ okcumom wmeau (1) (Bo3mMokHO wucmosib30BaHUE
BUJIEOMATEpPHaJIOB), HAOIOAEHNE 00pa3I0B BEIIECTB KOJMYECTBOM 1 MOJIb, HCCIIEOBaHUE OCOOEHHOCTEH
pacTBOpPEHHsS] BEIIECTB C Pa3JIMYHOW PACTBOPUMOCTBHIO, IPUTOTOBJIEHHE DPACTBOPOB C OMNpeAeTIEHHOU
MaccoBOM J10Jiell pacTBOPEHHOIO BEIECTBA, B3aUMOACHUCTBUE BOJIbI C METaJUIaMU (HaTpUEM M KaJbIHEM)
(BO3MOKHO HCIIONIb30BaHHE BHJIEOMATEpUANIOB), HCCIEA0BaHUE OOpa3lo0B HEOPraHUYECKUX BEIIECTB
Pa3NUYHBIX KJIACCOB, HAONIOJCHHE M3MEHEHHUS OKPAaCKM WHAMKATOPOB B PAcTBOpPAX KHUCIOT M ILEIOYEH,
n3ydeHue B3auMoaeicTBus okcuaa meau (1) ¢ pactBopom cepHOM KHUCIOTHI, KUCIOT C METAJTAMH, PEaKITHit
HEUTpanu3aluy, MOJYyYEeHUE HEPACTBOPUMBIX OCHOBAHUMH, BBITECHEHHUE OJHOTO METaula JPYrUM U3
pacTBopa COJM, pElIeHHE SKCIEePUMEHTAJIbHBIX 3a7ad Mo TeMe «BaxkHeilne Kiacchl HEOPTaHUYECKUX
COCIIMHECHUIN.

155.3.3. Ilepuognueckuit  3akoH u  Ilepmomudyeckass  cucreMa  XHMHYECKHX  DJIEMEHTOB
J.11. MenneneeBa. CTpoeHre aToMOB. XuMudeckas cBsi3b. OKUCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIUH.

[lepBble MOMBITKU KIACCU(PHUKAIIMA XUMUYECKHUX 3JeMeHTOB. [ToHsATHE O rpynnax CXOAHBIX 3JIEMEHTOB
(1IenoYHbIe U LIEIOYHO3EMENTbHBIE METAJIIbl, TAJIOT€Hbl, HHEPTHBIE ra3bl). DIIEMEHThI, KOTOphle 00pa3yroT
amM(oTepHbIe OKCU/IBI U THAPOKCH/IBI.



Ilepnonnueckuit 3akoH. Ilepmommueckas cucrema xumudeckux odiaemeHToB J[.M. Menneneesa.
Kopotkonepuoanast u mnuHHONepuonHas ¢opmbl [lepmogudeckoil CHCTEMbl XUMHYECKHX 3JIEMEHTOB
J.U. Menneneesa. Ilepuons! u rpynmsl. GU3HYECKUN CMBICI IOPSJAKOBOIO HOMEpa, HOMEPOB IEpUOJA U
TPYIIIBI 3JIEMEHTA.

Crpoenue aromoB. CocraB aroMHbIX saep. M3oTomnbl. DnekTpoHbl. CTpOEHHE 3IEKTPOHHBIX 0001049eK
aToMoOB nepBbix 20 xumMuueckux 3neMeHToB [lepronnueckoit cuctemsl [I.M. MenaeneeBa. XapakTepucTuka
XMMHYECKOT0 3JIEMEHTA 10 €ro MojoxeHuto B [lepuoauueckoii cucreme .M. Menaeneesa.

3aKOHOMEPHOCTH HW3MEHEHUs paJuyca aTOMOB XHMHMYECKUX JJEMEHTOB, METAIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TIpynmaM M nepuoaaM. 3HaueHue Ilepumonmueckoro 3akoHa U
[lepuonnueckoil CUCTEMBl XMMHUUYECKUX JIEMEHTOB Ul pa3BUTHS Hayku u npaktuku. .M. MenneneeB —
Y4EHBIN U IPAKIAHUH.

Xumuyeckasi cBsi3b. KoBajeHTHas (moJsipHass M HEMOJIApHAs) CBSA3b. OJEKTPOOTPHUIATEIHLHOCTH
XUMHUYECKUX 3JIeMEHTOB. FIOHHas CBA3b.

Crenenb oxucieHus. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. I[Ipoueccsl OKHUCIEHUS U
BOCCTAHOBJIEHUSI. OKUCINUTENN U BOCCTAHOBUTEIIH.

XUMUYECKUH SKCIIEPUMEHT: U3Y4YeHHEe 00pa3I0B BEIIECTB METAIJIOB U HEMETAJJIOB, B3aUMOJICHCTBUE
THJIPOKCH/Ia LIMHKA C pacTBOpaMH KUCJIOT U LIeJoueH, IPOBEACHUE ONBITOB, WILIIOCTPUPYIOIIUX TPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIMi (TOpeHHe, PEaKIMi pa3IoKEeHUs, COCAMHECHHUS ).

155.3.4. MexxnpeaMeTHbIE CBSI3H.

Peanuzanus MexnpeaMeTHbIX CBs3€M MPU HM3YyYEHWHM XMMHHM B & Kiacce OCYIIECTBISETCA 4epes
HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYUHbIX MOHSITHM, TaK W MOHATUH, SIBIISIFOIIMXCS CHUCTEMHBIMU
JUISL OTJEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO01ue ecTecCTBEHHO-HAyYHbIE TOHATHSA: HAay4yHbIA (pakT, FUIOTE3a, TEOPUsl, 3aKOH, aHAIU3, CUHTES,
KinaccupuKanusa, NEePUOAUYHOCTb, HAOIIOJIEHUE, SKCIEPUMEHT, MOAEIUPOBAaHUE, H3MEPEHUE, MOJEIb,
SIBJICHUE.

®usnka: marepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIHWJ, U30TOIbI, PaJHMOaKTUBHOCTD,
MOJIEKYJa, D3JEKTPUYECKUM 3apsijl, BEIECTBO, TeJ0, OO0BEM, arperaTHoe COCTOSIHME BEIIEeCTBa, ra3,
(bu3nuecKkre BeIMUNHBI, €AMHULIBI H3MEPEHHUS, KOCMOC, IIIaHEeThl, 3BE31b1, COHIIE.

buonorus: porocunres, qeixanue, ouochepa.

I'eorpacdus: armocdepa, rugpocdepa, MUHEpAIIbI, TOPHBIE TOPOJIbI, MOJE3HBIE HCKOMAeMBbIe, TOIUIUBO,
BOJIHBIE PECYPCHI.

155.4. Conepxanue o0yuyeHus B 9 kiacce.

155.4.1. BemecTBO U XUMUYECKAsT PEAKITHSI.

Ilepnonnueckuit 3axkoH. Ilepmoaunueckas cucrema xumuyeckux odiaeMeHTOB JI.M. Menneneesa.
CrpoeHne aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHHM CBOWCTB XHMHYECKHX DJJIEMEHTOB IEPBBIX TPEX
NIEPUOJIOB, KaJlns, KaJIbLUA U UX COEANHEHUH B COOTBETCTBUH C ITOJIOXKEHUEM 3J1EMEHTOB B [lepuonnyeckoit
CUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHne BemniecTBa: BUABI XMMHUYECKON CBS3H. THIIBI KPUCTAUIMYECKUX PELIETOK, 3aBHCHUMOCTH
CBOMCTB BEILIECTBA OT TUIA KPUCTAIUINYECKON PEIIETKU U BUJA XUMHYECKOU CBSI3H.

Knaccuukanus ¥ HOMEHKJIaTypa HEOPraHMYECKUX BEIECTB. XHMMHUYECKHE CBOWCTBA BEIIECTB,
OTHOCSIIIUXCS K PAa3JIMYHBIM KJjlaccaM HEOPraHMYECKHX COECIUHEHHM, FreHeTUYeCcKasi CBSA3b HEOPraHMYEeCKUX
BELIECTB.

Knaccupukanus XuMUUECKMX peakuuil 1O pa3iMyHbIM Mpu3HakaMm ([0 YHUCIYy U COCTaBy
Yy4YacTBYIOIIMX B pEaKIMM BELIECTB, IO TEMJIOBOMY J(PQEKTy, MO H3MEHEHHUIO CTEeNEeHEH OKUCIEHUS
XUMHUYECKHUX D3JEMEHTOB, 0 OOpaTUMOCTH, IO YYaCTHIO KaTalu3aropa). DK30- M HHAOTEPMUYECKUE
peaxkuuu, TEpMOXUMUYECKUE YPABHEHHUS.

[TonsiTre o ckopocTu XxuMHUYecKoil peakuuu. [IoHsTHE 00 0OpAaTHUMBIX M HEOOPATUMBIX XMMHYECKHX
peakuusx. IIoHSATHE O TOMOrE€HHBIX M TIeTeporeHHBIX peakuusax. [lonsatue o karamusze. [lonsaTue o
XUMHUYECKOM paBHOBecUHU. DakToOpbl, BIUSIOLUIME HAa CKOPOCTh XUMHYECKONW peaklMd M TOJIOKEHHE
XMMHUYECKOTO PABHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE peaxuuu, JEKTPOHHBIN OanaHc
OKHCJIUTEIBHO-BOCCTAHOBUTENIbHOM peakiny. CoCcTaBIeHUE YPAaBHEHNN OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX
peaKIMii ¢ UCIIOJIb30BaHUEM METO0/1a SJICKTPOHHOTO OasaHca.

Teopust >Me€KTPOTUTHUECKON AUCCOLUALMHN. DJIEKTPOJIUTHI U HEINEKTPOIUThl. KaTHOHBI, aHUOHBI.
MexaHu3M JUCCOLMAIUKU BELIECTB C PA3IMYHBIMU BHJIAMU XUMHUYECKOW CBA3M. CTeneHb IUCCOLMALMU.



CunbHbIC U clla0ble EKTPOIUTHIL.

Peakuuu nonHoro ooMeHa. Y cloBusl IpOTEKaHUs peaklMii HOHHOTO 0OMEHa, TIOJTHbIE U COKpaLIEHHbIE
MOHHBIE ypaBHEHHUs peakiuii. CBoicTBa KHCIOT, OCHOBAaHMM M cOJiel B CBeTe€ NPEACTaBICHUN 00
AJIEKTPOJIUTAYECKOMN Aucconuanuu. KadecTBeHHbIEe peakiiuyi Ha HOHBIL. [loHATHE O THIpoIH3e COoe.

XUMHUYECKUHN IKCIIEPUMEHT: 03HAKOMJICHHE C MOJCTISIMU KPUCTATMYECKUX PEMIETOK HEOPTaHUIECKUX
BEIIECTB — METAUIOB W HEMeTauloB (rpaduTa W ajaMasa), CIOKHBIX BEIIECTB (XJOpUAa HATPHS),
UCCJICIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOH peakIuu OT BO3ACUCTBHUS PA3TUYHBIX (DAKTOPOB,
UCCIIEIOBaHKUE 3JIEKTPOINPOBOAHOCTH PACTBOPOB BEIIECTB, IpOIECcCa AMCCOIUAIMN KHUCIOT, LIEN0YeH U
coneil (BO3MOKHO UCIOJB30BaHUE BUACOMATEPUATIOB), TIPOBEACHHUE OMBITOB, UILTFOCTPUPYIONIUX MPU3HAKA
MPOTEKaHUs peakiuii MoHHOro obmeHa (oOpa3oBaHME OCaJKa, BbIIEICHHE ra3a, OO0pa3oBaHHE BOJBI),
OTIBITOB, WJUTFOCTPUPYIOUINX MPUMEPHI OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUI (TOpEeHUE, peakiuu
pa3ioKeHus, COETUHEHUS ), pacliO3HaBaHNE HEOPTaHUYECKUX BEIIECTB C IOMOIIbIO KAYECTBEHHBIX peakluii
Ha MOHBI, PEIICHNE YKCIIEPUMEHTAIBHBIX 3a/1a4.

155.4.2. HemeTauibl 1 UX COEIUHEHUS.

OOmast xapaktepucTuka ramoreHoB. OCOOEHHOCTHM CTPOSHUSI aTOMOB, XapaKTepHbIC CTENEHU
okucienus. CtpoeHue U GU3NYECKue CBOMCTBA MPOCTHIX BEUIECTB — rajJoreHoB. XMMHUYECKHE CBOICTBA Ha
IpuMepe xJiopa (B3aUMOJCICTBHE C MeTallaMM, HEMeTajulaMu, uiesnodamu). XusopoBopopon. CosnsHas
KHCIIOTa, XMMHYECKHE CBOMCTBa, IMOJIyueHHE, NpuMeHeHue. JlelicTBHe XJiopa W XJIOPOBOJIOpPOAa Ha
OpraHM3M YeJoBeKa. BakHeHie XJIOPUIBI U UX HAXOXKCHHUE B PUPOJIC.

Obmas xapaktepuctuka 31eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE
CTCTICHH OKUCJICHHSI.

Crtpoenne u (us3nueckue CBONCTBA MPOCTHIX BEIIECTB — KHUCIOPOAa M CEphl. AJUIOTPOIHBIE
Moau(HUKAIIM KUCIOpOJa U cepbl. XUMHUYECKHUE CBOMCTBa cepbl. CepoBOIOPO, CTpOCHHE, (DU3MUECKHE U
XUMHUecKue cBoMcTBa. OKCUIBI cepbl KaK NPEICTaBUTENN KHCIOTHBIX OKcuaoB. CepHas KHCIIOTa,
du3nUecKue W XMMHYECKHE CBOWCTBA (OOMIME Kak IMPEICTABUTENS Kiacca KHUCIOT W CHEIU(PUICCKHE).
XUMHUYECKUE PEAKIMH, JIEKAIME B OCHOBE IPOMBIIUIEHHOTO croco0a MONyuYeHUsT CEPHOM KHUCIOTHI.
[Tpumenenne. Coyin CEpHOU KHUCIIOTHI, KA4eCTBEHHAs Peakius Ha Cyibdar-uoH. HaxoxmeHnue cepsl u eé
COEIMHEHMI B MpUpoJe. XUMHUYECKOE 3arps3HEHNUE OKPY’KaIOIIEeH cpeibl COeTMHEHUSAMHU Cephl (KUCIOTHBIE
JOXK]IH, 3arpsiI3HEHUE BO3/1yXa M BOJOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

Obmas xapakrtepuctuka 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE
CTCTICHH OKUCJICHHSI.

A30T, pacmpocTpaHeHue B mpupojae, puuveckre U XUMHUECKHe cBoiicTBa. KpyroBopor azora B
npupojae. AMMHAK, ero (PM3MYeCKre U XUMUYECKHE CBOMCTBA, MOJIydeHHe U npuMeHeHue. Coam aMMOHWS,
UX (QU3MYECKHe M XUMHYECKHE CBONCTBa, mpuMeHeHHe. KaudecTBeHHass peakiysi Ha HMOHBI aMMOHHMSL.
A3OTHas KHCIIOTa, €€ MoydeHue, (GU3NIeCKue U XMMHUECKHE CBOMCTBA (00IIHMe KaK MPEeACTaBUTENS Kilacca
KHCIOT W crnenuduueckue). lMcmonp3oBaHue HUTPATOB W CONEH aMMOHHUS B KayeCTBE MHMHEPAIbHBIX
ynoOpeHuii. XUMHUYECKOE 3arpsi3HEHHUE OKPYXKAIOIIEH Cpeibl COSAMHEHUSIMU a30Ta (KUCIOTHBIC IOXKIH,
3arpsi3HEHUE BO3/1yXa, TOYBBI U BOJOEMOB).

®docdop, amrorpornnsie Moaudukanuu docdopa, puznyueckne W XUMHUECKHE CBOMCTBa. OKcHA
dochopa (V) u dochopHas kucnora, pusnueckne U XUMUUECKHUE CBOMCTBA, moilyueHue. Mcnonb3oBaHue
¢docdaToB B KauecTBE MUHEPAIbHBIX YA0OOPEHUH.

Obmas xapaktepuctuka 31eMeHTOB |V A-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbBIE
CTCTICHH OKUCJICHHSI.

Yrnepon, amioTpornHble MOAUGUKALIUK, PACIPOCTpaHEHHE B MpUpoje, GU3MYECKHE U XUMHUYECKHE
cBoiictBa. Axcop6omusi. KpyroBopor yriepoxga B mnpupone. Okcunbl yriiepona, ux Qusnyeckue u
XUMHYECKHE CBOWMCTBA, JIEHCTBHME HA JKUBBIE OPraHU3MBI, MOJNyYeHHE U TPUMEHEHHE. DKOJOTHYECKHE
npoOsemMbl, CBs3aHHbIe ¢ okcuaoM yriepoaa (IV), rumoresa r1700aNbHOTO TOTEIUICHHS KIMMATa,
MapHUKOBBIN AP PeKT. YTONbHAS KUCIOTa U €€ CONU, NX (PU3NUECKHe U XMMHUYECKUE CBOICTBA, MOTYYCHHUE U
npuMeHeHne. KadecTBeHHas peaknus Ha KapOoHAT-HOHBL. Vconp3oBaHre KapOOHATOB B OBITY, MEIUITHHE,
MIPOMBIIIIJICHHOCTH B CEJTLCKOM XO35HCTBE.

[TepBoHaYaIbHBIC TTOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUSAX yriiepoaa (MeTaH, 3TaH,
STHUJIEH, alleTHIIeH, STAaHOJ, TIIUIEPUH, YKCYCHas KucioTa). [IpupoaHbie HCTOYHUKU YTIIEBOIOPOAOB (YTOJb,
MIPUPOIHEIN ra3, HedTh), MPOAYKTHI UX MepepadOoTKH (OEH3UH), UX POJb B OBITY U MPOMBIIIUICHHOCTH.

[TonsiTHE O OMOJIOTMYECKH Ba)KHBIX BEIECTBAX: JKUpax, OelKax, YrieBoJax — W UX POJU B JKH3HH
4enoBeka. MarepualbHOE €IMHCTBO OPraHUYECKIX U HEOPTaHUYECKUX COeTMHEHUH.



Kpemuuii, ero ¢usnyeckue M XUMHUYECKHUE CBOMCTBa, MoiMydeHHe U mnpuMeHeHune. CoequHCHUS
KpeMmHHs B npupoje. O6mmue npeacrainenus o0 okcuae kpemaus(1V) u kpemaneBoit kucnore. CUIUKATHI,
UX WCHONB30BaHHWE B OBITY, MEAWIIMHE, MPOMBIIUICHHOCTA. BakHEWIne CTPOUTENBbHBIE MaTEpUAaIbI:
KepaMHKa, CTEKJI0, IIEMEHT, 0€TOH, kene300eToH. [IpobiemMbl 6€301acHOTO MCIOIB30BaHUS CTPOUTEIBHBIX
MaTepHuajioB B MIOBCEIHEBHOM JKU3HMU.

XUMUYECKUN JKCIEPUMEHT: H3y4YeHHE O0pa3lloB HEOPraHUYECKHX BEIECTB, CBOWCTB COJISIHOU
KHCIIOTHI, POBE/ICHNE KAYECTBCHHBIX PEaKIUi Ha XJIOPUI-UOHBI U HAOTIOJCHHIE MPU3HAKOB UX MPOTCKAHUS,
OTBITHI, OTpaxkawluue (U3HUECKUe W XMUMHUYECKHE CBOMCTBA TaJOT€HOB M HUX COCOUHEHHH (BO3MOXKHO
KCII0JIb30BaHUE BHUJIEOMATEPHAIIOB), O3HAKOMJIEHHE C 00pa3liaMy XJIOPUIOB (FaJIOT€HUIOB), 03HAKOMIICHHUE
c oOpa3uamu cepbl U €€ COCAMHEHHSIMH (BO3MOXHO KCIIOJIb30BaHHE BUCOMATEPHANIOB), HAOIIOJCHHE
mporecca OOyIJIMBaHHS caxapa IMOJA JCHCTBHEM KOHIIGHTPHPOBAHHOW CEPHON KHCIIOTHI, H3YYCHUE
XUMHUYECKUX CBOMCTB pa30aBIICHHON CEpHOM KHCIOTHI, MPOBEJCHHE KAYeCTBEHHOW peaklud Ha
Cynb(haT-uoH ¥ HAOII0/ICHUE MPU3HAKa e€ MPOTEeKaHUs, O3HAKOMIICHUE C (DU3MYECKUMH CBOMCTBAMH a30Ta,
dbochopa M HX coeAMHEHUN (BO3MOXKHO HCIOJIb30BAHUE BUICOMATEPHANIOB), OOpa3laMu a30THBIX U
dochopHBIX ymoOpeHU, MoIydeHHWe, coOMpaHue, paclo3HaBaHWE W HW3YYCHHE CBOWCTB aMMHaKa,
MIPOBEJICHUE KAauyeCTBEHHBIX pEaKIMii Ha HOH aMMOHUS M (ocdar-uoH W H3ydyeHUE MPUZHAKOB UX
MPOTEKAHUs, B3aUMOICHCTBHE KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI C ME/IbI0 (BO3MOXKHO HUCIIOJIb30BAHUE
BUJICOMATEPHAIIOB), M3yYEHUE MoOJIeJe KPUCTAJUIMYECKUX pelEToK anMasa, rpadura, QysuiepeHa,
03HAKOMJICHHE C MPOIIECCOM aJICOPOITUU PACTBOPEHHBIX BEUIECCTB AKTHBUPOBAHHBIM YTJIIEM H YCTPOHCTBOM
MPOTUBOTa3a, MOJy4YeHHe, COOMpaHne, paclo3HaBaHUe M U3Y4YE€HHUE CBOMCTB YIJIEKHCIIOTO Ta3a, IPOBEACHHE
KaueCTBCHHBIX peakuuii Ha KapOOHAT W CHJIMKAT-MOHBI M HU3y4YEHUE IMPU3HAKOB UX TMPOTEKAHMUS,
O3HAaKOMIJICHHE C MPOAYKIHEH CHIMKATHON MPOMBIIUIEHHOCTH, PEUICHHE JKCHEPUMEHTANIbHBIX 331a4 IO
Teme «BaxxHelme HeMeTaluIbl U UX COCAUHEHHS.

155.4.3. MeTauibl 1 UX COeIUHEHUS.

OO6mrast XxapakTepucTUKa XHMHYECKHX SJEMEHTOB — METAJJIOB HAa OCHOBAaHWUU HMX IIOJOKEHUS B
[lepuoanueckoit cucteme xumudeckux snaemeHToB J[.W. MenneneeBa u crtpoeHus aromoB. CTpoeHHe
MeTauioB. MeTtayuindeckasi CBsI3b U METAJUTMYECKasi KPUCTAJUTMYECKasi PeIIETKA. DIECKTPOXUMHYECKUN Pl
HanpspkeHud metayuioB. Dusnueckue M XUMHUYECKHE CBOMcTBa MeTaiioB. OOmue crmocoObl MOy4eHUs
MeTayioB. [ToHsITHE O KOPPO3UK METANIOB, OCHOBHBIE CIIOCOOBI 3aIlUThI X OT Koppo3uu. CruiaBbl (CTalb,
YYT'yH, JIOPATIOMUHUN, OpOH3a) U MX IPUMEHEHHUE B OBITY U MPOMBILIUIEHHOCTH.

[llemounble MeTawibl: TmoONOXKeHHe B llepuoguyeckoit cucteMe XUMHUYECKUX  DJIIEMEHTOB
JI.1. MenneneeBa, CTpOCHHE UX aTOMOB, HaXOXACHHE B mpupoje. Puznyeckue U XUMHUIECKUE CBOWCTBA (Ha
npuMepe Hatpus U Kanusi). OKCUIBI U THAPOKCUIIBI HATPUA U Kaius. [I[puMeHeHne 1meJ0uHbIX METaUIOB U
UX COEIUHEHMI.

[[lenoyHO3eMENBHBIE METAUIBl MAarHuid W KajdblMil: mojoxeHue B Ilepuomnyeckoi cucreme
xumuyeckux annemeHToB J.M. MenneneeBa, cTpoeHrne UX aTOMOB, HaXxOXJI€HUE B npupoje. Puznueckue u
XUMHUYECKHAE CBOMCTBA MarHusl W Kaiblus. BakHeimme coenuHeHHs Kalblus (OKCUI, THAPOKCHUII, COJH).
XKécTtrocTh BOJBI M CLIOCOOBI €€ yCTpaHEHHUSI.

Amomunnii: nonoxkenne B Ilepuomnueckoit cucreme xumuueckux snemeHtoB [[.M. Menneneesa,
CTpOCHHE aToMa, HaxOXAeHue B npupoze. Ousnueckue 1 XMMHUUECKHE CBOWCTBA alfOMUHUSA. AMQOTEpHbIE
CBOMCTBA OKCH/IA ¥ THIPOKCHIA AITFOMUHUS.

Kenezo: mnonoxenue B Ilepuogmueckoit cucrteme xumuyeckux osnemeHToB J[.M. Menneneena,
CTpPOEHHE aToMa, HaxoxkjeHue B mnpupojae. dusnueckne M XUMUYECKHUE CBOMCTBa kene3a. OKCHIBI,
ruapokcuabl u conu conu xxenesa (1) u xenesa (1), ux cocras, cBoiicTBa U OTyYEHUE.

XUMHYECKUH DKCIEPUMEHT: O3HAKOMJIEHHE C 00pa3laMHd METAUIOB M CIUIABOB, UX (PU3UYECKHUMH
CBOMCTBaMH, M3yU€HHUE PE3YNIbTaTOB KOPPO3UU METAIOB (BO3MOXKHO HCIIONIH30BAaHUE BUICOMATEPHUAIIOB),
OCOOEHHOCTEH B3aWMOJCUCTBUSI OKCHAA KaJblldsg ¥ HATPUS C BOJOM (BO3MOXHO WCIOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCJIEIOBAHUE CBOWCTB KECTKOW BOJBI, MpOIlECCa TOPEHHUs Kelle3a B KHCIOPOJE
(BO3MOHO HCTIONIb30BAaHUE BUICOMATEPHUATIOB), TPU3HAKOB MPOTEKAHUS KAaUeCTBEHHBIX PEAKIIU HA MOHBI
(MarHusi, KajbIus, amoMuHud, nuHka, xeneza (I) u xemeza (ll), mequ (l), HaGmroneHue U omucanue
MPOIIECCOB OKpAIIMBAHUS TIJIJAMEHW HWOHAMHU HATpHs, Kadus W Kaiblusd (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCleA0BaHNE aM(OTEPHBIX CBOWCTB THAPOKCHIA ATIOMHUHHS U THAPOKCHAA IIMHKA,
pelIeHre YKCIEPUMEHTATBHBIX 33/1a4 0 TeMe «BakHele MeTabl U UX COSTUHEHUSD.

155.4.4. Xumust 1 OKpyXKaromas cpeaia.

BemectBa u Marepuansl B MOBCEJHEBHOM KU3HU uenoBeKka. be3onacHoe MCIob30BaHUE BEIIECTB U



XUMHYECKHUX peakiuii B ObITy. [IepBas mOMOIIb MPH XUMUYECKUX 03KOTaX M OTPABICHUSIX.

XUMHYECKOE 3arps3HEHHE OKPYKAIOMICH cpenbl (TpeneibHas TONMycTUMas KOHIICHTpAIUs BEIIEeCTB
(manee — ITJIK). Ponb XxuMu# B peIIeHUN SKOJIOTUYECKUX MPOOIIEM.

XUMHYECKUH OKCIIEPUMEHT: W3y4eHHEe OO0pa3lloB MaTepuajoB (CTEKIIO, CIUIaBbl METAJIJIOB,
MOJIMMEPHBIE MAaTEPHUAIIbI).

155.4.5. MexnpeaMeTHBIC CBSI3H.

Peanu3zanusi MeXNpeaIMETHBIX CBS3CH MpU HM3YYCHHH XUMHUU B 9 Kiiacce OCYIIECTBISECTCS uepe3
WCIIOJI30BaHUE KaK OOIIUX €CTCCTBEHHO-HAYYHBIX MOHATHH, TaK W MOHATHH, SBIISIONIMXCS CHUCTEMHBIMU
JUTSL OT/ICTBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIE MOHATHS: HAYYHBIM (DAaKT, TUMIOTE3a, 3aKOH, TCOPHs, aHAJIU3, CUHTE3,
KJIacCU(UKALUS, TEPUOAUYHOCTh, HAOIIOEHUE, SKCIEPUMEHT, MOJCIMPOBAHHE, W3MEPCHHE, MOJEIb,
SIBJICHHE, TAPHUKOBBINA (D (PEKT, TEXHOJIOTHS, MaTSPHAITBI.

dwusuka: marepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ, W30TOIBI, PaJIAOAKTUBHOCTb,
MOJICKYJIa, SJIEKTPUUECKHUI 3apsi/i, MPOBOIHUKH, TIOJYIIPOBOAHUKH, TUIEKTPUKH, (POTOAIEMEHT, BEIIECTBO,
TeNo, 00BhEM, arperaTHoe COCTOSIHHE BEIIECTBA, ra3, pacTBOP, PACTBOPUMOCTH, KPUCTAINTMYECKAs peréTKa,
CIUTaBbl, (PU3UYCCKUE BEIUUYMHBI, €AMHUIIBI M3MEPEHHS, KOCMHYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3IBI,
Comnne.

buonorusi:  orocunTes, nmpixanue, Oumocdepa, IKOCUCTEMA, MHHEPAJIbHBIE  YAOOpEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATCIILHEIC BEIIECTRA.

I'eorpadus: armocdepa, runpocdepa, MUHEPAIIBI, TOPHBIC TTOPOJIBI, MTOJE3HBIE HCKOTIAeMbI€, TOILIIUBO,
BOJIHBIE PECYPCHI.

155.5. [Inanupyembie pe3yibTaTbl OCBOCHHS MPOTrpamMMbl MO XMMHUHU HA YPOBHE OCHOBHOI'O OOIIETO
o0Opa3oBaHwUs.

155.5.1. M3yuenue XxuMuu Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl HAIPABIECHO HA TOCTHUKEHHE
O0yJaIONMUMUCS JTMYHOCTHBIX, METANPEJAMETHBIX M TPEAMETHBIX pEe3yJIbTaTOB OCBOCHHS YIEOHOTO
npeameTa.

155.5.2. JIngHOCTHBIE pe3yJabTaThl OCBOCHHS IPOTPaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHMUS
JOCTUTAIOTCSl B XOA€ OOYy4YeHHMs XUMUM B €IUHCTBE Y4eOHOW W BOCHHUTATEIHHOW JCSITENLHOCTU B
COOTBETCTBHUM C TPAAUIIMOHHBIMA POCCHUUCKUMHU COIMOKYJIBTYPHBIMH U JTyXOBHO-HPAaBCTBEHHBIMH
LEHHOCTAMHU, MPHUHATHIMU B OOILECTBE MpaBWJIaMU M HOPMaMHU MOBEICHUS U CIIOCOOCTBYIOT MpoIleccam
CaMOITO3HAHUSI, CAMOPA3BUTHS M COITUATH3AINH 00YJarOIINXCS.

155.5.3. JIu4HOCTHBIE pE3yNbTAThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOJICTBOBATHCS
CUCTEMOH MO3UTUBHBIX IICHHOCTHBIX OPUEHTAIUH M paCIIMpPEHUE OTbITa ACSITEILHOCTH Ha €€ OCHOBE, B TOM
YHCJIe B YaCTH:

1) maTpUOTHUIECKOTO BOCTIMTAHUS

[IEHHOCTHOTO OTHOIIEHHSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUECKOMY U HaAYYHOMY HACJIEIUIO,
MOHVMAHMS 3HAYCHUS XWMUYECKOW HAyKH B JKU3HH COBPEMEHHOTO OOINECTBA, CIIOCOOHOCTH BIAJICTh
JOCTOBEPHOI MH(OpMAIHE 0 MEePEIOBBIX TOCTHKEHUSAX U OTKPHITUSIX MHPOBOM U OTEYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPONCTBE MHpa M OOIIECTBA;

2) TpaXJaHCKOTO BOCITUTAHHSL:

MPEJICTABJICHHUSI O COIMAIILHBIX HOpMaxX W TMpaBUIaX MEKIUYHOCTHBIX OTHOIICHUH B KOJUICKTHBE,
KOMMYHHKATHBHOM KOMIIETEHTHOCTH B OOIIIECTBEHHO IMOJE3HOU, yueOHO-UCCIIE0BATEIbCKOM, TBOPUECKON
U JIPYTUX BUAAX JIEATCILHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOM COBMECTHON JEATEIILHOCTH P BHITIOTHCHHH
y4eOHBIX, TO3HABATEIbHBIX 3a7a4, BBINOJHEHHH XHWMHUYECKUX OKCIEPUMEHTOB, CO3JIaHUU Y4EOHBIX
MPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHHIO ¥ B3aUMOIIOMOIIM B TIPOIECCE ITOW yUeOHOU JeSTeIbHOCTH,
TOTOBHOCTH OIICHHBATh CBOE IMOBEACHHE M TOCTYNKH CBOMX TOBApUIIEH C TO3UIMH HPAaBCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHHMS ITOCIICJICTBUH MTOCTYITKOB;

3) LIEHHOCTH HAYYHOTO MO3HAHUS:

MHPOBO33PEHUYECKUX TIPEJACTABIICHUH O BEMIECTBE M XWMHUYECKOW PEaKIHH, COOTBETCTBYIOIIMX
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH M COCTABIISIFOIIMX OCHOBY JUISl MOHUMAaHHs CYIIHOCTH Hay4HOM
KapTUHBI MHpA, TPEACTABICHHA 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS TPHUPOIBI, B3aUMOCBS3SIX
YeNoBeKa ¢ MPUPOTHOU CPEIoil, O pOJIM XMMHHU B TTIO3HAHUH ITUX 3aKOHOMEPHOCTEI;

MO3HABATENBHBIX MOTHBOB, HAIMPABIICHHBIX HAa MOJYYEHHE HOBBIX 3HAHUHM MO XMMHUU, HEOOXOIUMBIX
JUTSE 00BSICHEHU ST HAOJTI0TaeMBIX ITPOIIECCOB U SIBJICHHIA,

MO3HABATENbHON, WH(MOPMAIMOHHOW M YWUTATENIbCKOW KYyJAbTYphl, B TOM YHCIE HABBIKOB



CaMOCTOSITENIbHON paboThl ¢ Y4eOHBIMU TEKCTaMHU, CIIPABOYHOM JIUTEPATypOr, TOCTYITHBIMU TEXHUYECKHUMHU
cpeAcTBaMU MH()OPMAIIMOHHBIX TEXHOJIOTUH;

uHTepeca K OOy4YeHHMI0O M TO3HAHHIO, JIOOO3HATENBHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM0o00pa30BaHMIO, IPOEKTHOW M HCCIEHNOBATEIbCKOM  NEATETbHOCTH, K OCO3HAaHHOMY BBIOOpY
HAIPaBJIEHHOCTU U YPOBHS O0y4YEHUS B ajbHEHILIEM;

4) popmMupOBaHUS KYJIbTYPhI 37I0POBBSI:

OCO3HaHHUSl LEHHOCTU >KM3HH, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY 3J0pPOBBIO, YCTAaHOBKM Ha
3JI0pOBbIIl 00pa3 >KHW3HU, OCO3HAHUS IOCIEACTBUN M HENPUATHS BPEAHBIX MPUBBIYEK (YNOTpeOICHMS
aJIKOTOJIsI, HAPKOTHKOB, KypEHHs), HEOOXOUMOCTH COOIIOICHUS MpaBHil 0€30MaCHOCTH NPU OOpPAICHUU C
XMMHUYECKMMH BEIIECTBAMU B ObITY U peasibHOM JKU3HU;

5) Tpy10BOT0 BOCITUTAHUS:

HHTEpeca K MPaKTUUECKOMY M3Y4EHHUIO Ipodeccuil U Tpyda pa3IMyHOIro poja, yBaKeHHUE K TPyLy U
pe3ysibTaTaM TPYIOBOM NEATENbHOCTH, B TOM 4YMCJIE Ha OCHOBE INPUMEHEHMS NPEAMETHBIX 3HAHUM 110
XMMHH, OCO3HAHHOIO BbIOOpAa HWHAMBHUIYAIbHOM TPaeKTOPUU HPOAOIDKEHHS 00pa3oBaHus C Y4ETOM
JMYHOCTHBIX MHTEPECOB M COCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB M MOTPEOHOCTEH, YCTICITHOM
npoeCCUOHATILHON JEATENbHOCTH U Pa3BUTHS HEOOXOJIUMBIX YMEHHH, TOTOBHOCTh aJallTUPOBATHCS B
npodeccuoHaIBHOM cpere;

6) PKOJIOrUYECKOr0 BOCIIUTAHMUSL:

9KOJIOTMUYECKHU 11€JIECO00Pa3HOro OTHOIIEHHUS K MPUPOJE KaK UCTOUYHUKY JKU3HHU Ha 3emile, OCHOBE €€
CYIIECTBOBAHMSA, NOHUMAaHMS LIEHHOCTH 370pOBOro M 0e3omacHoro oOpas3a JKU3HU, OTBETCTBEHHOIO
OTHOIICHHS K COOCTBEHHOMY (DM3MUYECKOMY U MICUXUYECKOMY 3/I0POBBIO, OCO3HAHUS IIECHHOCTH COOIIIOICHHS
IpaBui 0€30MaCHOrO MOBEACHMS ITPU paboTe C BELECTBAMHU, a TAK)KE B CUTYalUsX, YTPOXKAIOIIUX 3J0POBbIO
¥ SKM3HHU JIFOJICH;

CIOCOOHOCTH TNPUMEHSTh 3HAHUA, IOJy4aeMble IPH HM3YyYEHUH XUMMH, Ui pelleHus 3ajad,
CBA3aHHBIX C OKPYKarOLIEH IPUPOJHOMN CPEIOH, OBBIILEHNS YPOBHS YKOJIOTUYECKON KYJIBTYPbI, OCO3HAHUS
r7100aJIbHOTO XapakTepa 3KOJI0rMYECKUX Mpo0iIeM U MyTel UX pelieHus HOCPEICTBOM METOI0B XUMUH;

9KOJIOTMYECKOT0 MBIIIEHUS, YMEHUSI PYKOBOJCTBOBATHCSI UM B MO3HABATEJIbHOM, KOMMYHUKATUBHON
U COLIMAJIbHON MPAKTHUKE.

155.5.4. MeranpenMeTHble pe3ynbTarthl. B cocTaBe MeTanmpeaMETHBIX pPE3YyIbTaTOB BBIACISIOT
3HaYMMble 11 (OPMHPOBAHUS MUPOBO33PEHUsI OOLIEHAayyHble MOHATUSA (3aKOH, TEOpUs, NPHUHIIMII,
runore3a, (akT, CUcTeMa, MPOLECC, FKCIEPUMEHT U JIPYroe.), KOTOpPbIE HCIOJIB3YIOTCS B €CTECTBEHHO-
Hay4YHbIX Y4YeOHBIX NpeAMETaX W MO3BOJSAIOT HAa OCHOBE 3HAHMW U3 AITHUX MNpPEeIMETOB (HOPMHUPOBATH
MpPE/ICTaBJIeHNEe O 1IEeJOCTHOM HaydyHOH KapTWHE MHpa, UM YHHUBEpcajbHble Yy4yeOHbIE JEWCTBUA
(mo3HaBaTenbHBIE, KOMMYHUKAaTHUBHBIE, pPETyJIsSTHBHBIE), KOTOpble oOecrneynBaroT (popMUpOBaHUE
TFOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAaHUI0 U OCYLIECTBICHHMIO Y4eOHOM JIeATENbHOCTH.
MertamnpeaMeTHble pe3ysibTaThl OCBOEHUSI 00pa30BaTEbHOW MPOrpaMMBbl 0 XMMHH OTPa)KaroT OBJaJIeHHE
YHUBEpPCAJIbHBIMU MTO3HABATENIbHBIMU JIEHCTBUSMHU, B TOM YHCJIE:

1) 6a3oBbIE JIOTHYECKUE JCHCTBUS:

YMEHHE HCI0JIb30BaTh MPUEMBI JIOTUYECKOTO MBILUIEHUS [P OCBOCHUM 3HAHUMN: PACKPHIBATH CMBbICI
XUMUYECKUX TOHATUH (BBIIENATh MX XapaKTepHbIE MPHU3HAKH, YCTAaHABIMBATh B3aMMOCBS3b C APYTUMH
MOHSTHUSIMH ), UCIIOJIb30BaTh MOHATHUS U1l OOBSICHEHUS OTJIEbHBIX (PAKTOB U ABJIEHUH, BBIOMPATh OCHOBAHUS
U KpUTEpUH I KJIACCU(PHUKAIMM XUMHUYECKUX BEIIECTB W XUMHUECKUX peakluil, yCTaHaBIUBaTbh
MPUYMHHO-CJIEICTBEHHbIE CBSI3M MEXJIy OOBEKTaMU HW3Y4YEHMs, CTPOMUTH JIOTMYECKHE PpaCCYXIACHUS
(MHOYKTUBHBIE, IeAYKTUBHBIE, 110 AaHATIOTHH), TPOBOJIUTH BBHIBOJIBI U 3aKITIOUEHMUS;

YyMEHHE TPHUMEHATh B IIpollecce IIO3HAHUS TOHATUA (MPEAMETHblIE M MeTanpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, HCIIONb3YEMbIE B XUMHHU, ITPE0OpPa30BbIBAThH IMPOKO IIPUMEHSEMBIE B
XUMHH MOJENIbHbIE TMpEeACTAaBICHUS — XMMHUYECKHH 3HaK (CMMBOJ 3JIEMEHTa), XUMHuYeckas (opmyrna u
ypaBHEHHE XUMHUECKOW peakIuu — TMpH pPELIeHUH YueOHO-TO3HABaTEIbHBIX 33/a4, C YYETOM ITHUX
MOJIETIbHBIX MPEICTABICHUI BBISBIIATH U XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU HU3y4aeMbIX 0ObEKTOB
—  XMMMYECKMX BEUIECTB M  XMMUYECKMX  pEaKUMd, BbIBIATH  OOLIMEe  3aKOHOMEPHOCTH,
MIPUYMHHO-CJIEICTBEHHBIE CBSI3U U MPOTUBOPEUHS B U3YYaeMbIX MPOIIECCaX U SBICHUSX;

2) 6a30BbIe UCCIIEOBATENBCKUE ICHCTBHS:

YMEHHE MHCIIOJIb30BaTh IIOCTABIEHHBIE BOINPOCHI B KAa4eCTBE WHCTPYMEHTA IMO3HAHMS, a TaKXkKe B
KauyecTBE OCHOBBI U1 (DOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABIIIBHOCTH BBICKA3bIBAEMBIX CYKICHUII;

npuoOpeTeHnue OmbITa 1O IJIAHUPOBAHUIO, OpPraHM3alUMM W IPOBEACHUI0  YYEHHYECKHX



HKCHEPUMEHTOB: yMEHHE HAOII0IaTh 32 XO/I0M MPOLIECcCca, CAMOCTOATEIbHO IPOTHO3UPOBATh €r0 Pe3yJIbTarT,
(dbopMynrpoBaTh 0000LIEHUS U BBIBOJBI MO pe3ybTaTaM MPOBEAEHHOIO ONBITA, UCCIIEI0BAHUS, COCTABIATD
OT4ET O MPOICTaHHOM padoTe;

3) pabora ¢ uapopmaIuei:

yYMEHHE BBIOMpATh, aHAU3UPOBATh U WHTEPIPETHPOBATh MH(DOPMAIHMIO PA3TUYHBIX BHIOB U (OpM
MpPEJICTaBJICHUS], TOJYyYaeMyl0 M3 Pa3HbIX HCTOYHHKOB (HAYYHO-NOMYJSpHAs JIUTEpATypa XHUMHUYECKOTO
COJIEpKaHusl, CIIPaBOYHBIC TOCOOWs, pecypchl MHTepHETa), KPUTHUECKH OIICHHBATh MPOTHBOPEUYHBYIO U
HEJOCTOBEPHYIO HHPOPMAIHIO;

YMEHHE TPUMEHSITh PA3IMYHBIC METOJBI W 3allpoChl TpU TMOUCKE W oTOope uHpOpMaNUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAWMBIX [JIsl BBIMOJHEHHS Y4YeOHBIX U MO3HABATEJIBHBIX 3aJad
OIIpeNIeIEHHOTO THIA, npuobperenue OTIbITa B o0macTu UCTIOJIb30BAHUS
MH(OPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHM, OBJIaJIeHHUEe KYJIbTYPOH AaKTUBHOTO HCIIOJIb30BAHUS
Pa3IUYHBIX ITOWCKOBBIX CHCTEM, CAaMOCTOSITEILHO BBIOMpPATh ONTUMAIBHYIO (OpMy TIpenCTaBICHUS
nH(pOpMallUM U WUIIOCTPUPOBATh pelIacMble 33JaYd HECIOXHBIMU CXEMaMH, AMarpaMMaMu, IPYTHMH
dbopMamu rpadKu U UX KOMOUHAIUSIMU;

YMEHHE UCIOJB30BaTh U aHAJIM3UPOBATh B Mpollecce y4eOHON M UCCIIEOBATEIbCKOM NesTeNIbHOCTH
uHGOPMALIMIO O BIMSHUM TPOMBIIUICHHOCTH, CEJIbCKOTO XO3SICTBA W TpaHCIOPTa HA COCTOSHUE
OKpY>Karollel NpUpOTHON CPEIbI;

155.5.5. ¥V oOyuatomerocsi 0ynyT chopMUPOBaHBI CIEAYIONIME YHUBEPCAIbHBIE KOMMYHHKATUBHBIC
IEUCTBUSL:

YMEHHE 3a/1aBaTh BOIPOCHI (B XOJ€ auanora u (Win) AUCKYCCUH) MO CYIIECTBY OOCYKIaeMON TEMBI,
(GbopMyIUpOBaTh CBOM MPENIOKEHHUSI OTHOCUTEIBHO BHIMOJIHEHHSI IPEATIOKEHHOM 3a/1a4H;

NpUOOpPETeHUE OMbBITa TPE3CHTAlMA PEe3yJbTAaTOB BBIIIOJHEHUS XUMHUYECKOTO JKCIEPHUMEHTa
(;1abopaTopHOro OMbITa, TA00PATOPHON PAOOTHI MO UCCIIEOBAHUIO CBOMCTB BEIIECTB, YUeOHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHMKAMH II03HABATEIBHOM M MCCIIEI0BATEIbCKON
NEeSTeIbHOCTH TIPU PELICHNH BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE yuéTa OOIIMX MHTEPECOB M COTIACOBAHUS
no3uiuil (00CyXIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBI», KOOPJIWHAIMS COBMECTHBIX ICHCTBHIA,
oTpesieNIeHUEe KPUTEPHUEB MO OLIEHKE KaueCTBA BBIIIOJHEHHOU PabOTHI U IpYTHE);

155.5.6. ¥ oOyuaromerocss OyayT cGOPMHUPOBAHBI CIEAYIONUE YHUBEPCAIBHBIC PETYISATHBHBIC
IEUCTBUSL:

YMEHHE CaMOCTOSITETIbHO OIpPENeNATh [eIH JCATEIbHOCTH, IUIAHHPOBATh, OCYIIECTBIISATD,
KOHTPOJIMPOBaTh U TPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JAESITENBHOCTh, BHIOMpaTh Hambomee
s exTuBHBIE CIOCOOBI pPEelIeHHUsT y4eOHBIX M TO3HABATEIBHBIX 33J]a4, CAMOCTOSITEIFHO COCTaBIATH MM
KOPPEKTUPOBATh MPEIJIOKEHHBIA alTOPUTM ACHCTBUIA TpPHU BBHIMOJIHEHUH 3aJaHU C Y4ETOM MOJIYYECHHUS
HOBBIX 3HAHHH 00 M3ydaeMbIX 0OBEKTAaX — BEUIECTBAX M PEAKIIHSIX, OIICHUBATh COOTBETCTBUE MOTYYCHHOTO
pe3ynbTata 3asBICHHON 1eNH;

YMEHHE HCIIONIb30BaTh U aHATM3UPOBATh KOHTEKCTHI, IPE/JIaraéMbIe B YCIIOBUH 3a/IaHUIA.

155.5.7. IlpeameTHbIe pe3yabTaThl OCBOSHHSI MPOTrpaMMbl IO XMMHUHM Ha YPOBHE OCHOBHOTO OOILIETro
oOpazoBaHusl.

B cocraBe mpenMeTHBIX pe3yabTaTOB MO OCBOCHHIO O0S3aTENLHOTO COJEP)KAHUS, YCTaHOBJIEHHOTO
naHHOM (denepanbHON pabodeil MPOrpaMMoid, BBIIETSIOT: OCBOCHHBIE OOYYAIOIIMMUCS HAyYHBIE 3HAHMUS,
YMEHHUS U CTIOCOObI AeMCTBHM, crienuduyeckue A NpeAMETHON o0nacTu «XUMUS», BUIBI AEITETbHOCTH
M0 TIOJIYYEHHIO HOBOTO 3HAHMS, €r0 WHTEPIpEeTalnd, NpeoOpa3oBaHUIO M NPUMEHEHHIO B pa3IMYHBIX
y4eOHBIX ¥ HOBBIX CUTYaIUsX.

155.5.7.1. K konmy oOydeHuss B 8 kiacce y oOydwaromerocs Oyay chHOpMUPOBaHBI CIEAYIOIINE
MpeIMETHBIC PE3yIbTAThl IO XUMUH:

PacKphIBaTh CMBICT OCHOBHBIX XUMHYECKHX IOHSATHH: aTOM, MOJICKYJa, XUMHYCCKHHA 3JIEMEHT,
IPOCTOE BEIIECTBO, CJOXHOE BEIIECTBO, CMeCh (OJHOpPOJIHAs M HEOJHOPOJHAs), BAaJEHTHOCTb,
OTHOCHUTEIIbHAS aTOMHAsi ¥ MOJICKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBast
JO7IST XMMHYECKOTO DJJIEMEHTa B COCJUHEHHH, MOJIPHBIA OO0BEM, OKCHJ, KHUCIOTa, OCHOBAaHHUE, COJIb,
AJIEKTPOOTPHIIATEIEHOCTh, CTETIEHh OKHCIICHUS, XUMUYECKasi PEeaKIns, KIacCU(PUKAIUS PEaKIuil: peaKIiuu
COCTMHEHUS, PEAKIUH PA3JI0KEHHS, PEaKIMH 3aMEIICHHs, PeaKIMi OOMEHa, 9K30- U JHIOTEPMHUYECKHE
peaxiuu, TeraoBor dPGEeKT peakiuu, apo aToMa, SIEKTPOHHBINA CIION aToma, aTOMHasi OpOuTab, pagnyc
aTOMa, XUMHUYECKas CBS3b, IMOJIAPHAS M HEIOJSIpHAS KOBAJICHTHAS CBS3b, MOHHAS CBSI3b, HOH, KATHOH, aHUOH,
pacTBop, MaccoBasi A0S BellecTBa (MPOIIEHTHASI KOHIIEHTPAIIKs) B PACTBOPE;



WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHSATUN U NPUMEHSTh ATH MOHSATHS TPHU
ONMCAaHUU BEUIECTB U UX MPEBPALICHUN;

UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JUIS COCTaBJCHUS (OpMyT BEMIECTB U YpaBHEHUU
XUMHYECKUX PEAKIINIL;

OMPENEIATh BAJEHTHOCTh aTOMOB JJEMEHTOB B OWHAPHBIX COCIUHEHUSAX, CTENEHb OKHCIICHUS
3JIEMEHTOB B OWHAPHBIX COCAMHEHMSIX, IPUHA/IKHOCTh BEIIECTB K OMPEAeNEHHOMY KIJIACCy COSAMHEHMIA
o Gpopmysam, BUJI XUMHUYECKOH CBSI3U (KOBAJICHTHAS M HOHHAS) B HEOPTaHUYECKUX COCTMHEHUSX;

packpbiBaTth cMbica llepunonnueckoro 3akona JI.M. MenaeneeBa: AeMOHCTpUpPOBATh IOHUMAaHUE
MEPUOJINYECKON 3aBUCUMOCTH CBOWCTB XMMHUYECKHX 3JEMEHTOB OT MX MoJjiokeHus B llepuomnueckon
CUCTEME, 3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, NOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOI'O YYEHHS,
3aKOHa ABOTraJipo, OIMHUCHIBATH W XapaKTepu3oBaTh TaOmuuHyro ¢opmy [leproaudeckoil CcHUCTEMBI
XUMHUYECKHUX AJIEMEHTOB: pa3jinyaTh MOHATUS «TJlaBHAs moiarpynna (A-rpymma)» U «obo4Hasi moarpyrna
(b-rpynma)», manble u OoybLIME TEPUOIBI, COOTHOCHUTH O0O3HAYCHHS, KOTOPHIE HMEIOTCS B TaOuUIE
«Ilepuoguueckas cucrteMa xumMuueckux 3iaeMeHToB .M. MeHnneneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMHU
CTPOCHHSI aTOMOB XHUMHYECKHX OJJIEMEHTOB (COCTaB M 3apsj sipa, OOIIee YHCIO DJIIEKTPOHOB U
pacnpeziesieHre UX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(UIIUPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPTraHMYECKHUE BEUIECTBA, XUMUYECKHE peakuuu (1o
YHCIIy U COCTAaBY yYacCTBYIOIIUX B PEeaKIIMU BEUIECTB, [0 TEIJIOBOMY 3D PeKTy);

XapaKTepu30BaTh (OMHUCHIBATH) OOMNIME XHMHUYSCKHE CBOWCTBA BEIISCTB PA3UYHBIX KJIACCOB,
MOATBEPK/1asi ONIMCAHNE TPUMEPAMH MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUM;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa, BO3MOXHOCTH
MPOTEKAHUS XUMUYECKUX ITPEBPAILICHUI B Pa3JIMYHBIX YCIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYI0O M MOJSIPHYIO MAacChl BEIIECTB, MAacCCOBYIO JIOJIO
XMMHUYECKOTO 3JIeMEHTa Mo (opmyse COoelMHEHUs, MacCOBYIO IOJII0 BEUIECTBA B PACTBOPE, MPOBOAMTH
pacy€Thl 0 YPAaBHEHHUIO XMMUYECKOUN peaKIlnu;

MIPUMEHATh OCHOBHBIE OIEPALUU MBICIUTEIBHON JEATEIbHOCTH — aHAJIM3 M CHUHTE3, CpPaBHEHHUE,
0000IIeHNe, CHCTEeMAaTU3AlNI0, KIacCU(DHUKAINIO, BBISIBICHHEC NPUYUHHO-CICICTBEHHBIX CBS3CH — IS
M3y4YEHUsT CBOMCTB BELIECTB M XHUMHUUYECKHX PEAKUUN, €CTECTBEHHO-HAYYHbIE METOJAbl IO3HAHUA —
HaOII0IeHNE, M3MEPEHUE, MOJICIIMPOBAHNE, IKCIICPUMEHT (PEaTbHBIN M MBICIICHHBIN );

CJIeIOBaTh MpaBUJIaM MOJb30BaHUS XMMHUECKON MOCY0N U TabOpaTOpHBIM 000PYAOBaHUEM, a TAKKE
rpaBujiaM OOpaIIeHHs] C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIHUSMH IO BBIMOJHEHUIO JaOOPATOPHBIX
XUMHUYECKHUX OIBITOB MO TMOJIYYCHHUI0O U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (BOJOPOAA U KHUCIOPOAA),
MIPUTOTOBJICHUIO PACTBOPOB C OMPEEIEHHON MacCOBOM J10JI€l pacCTBOPEHHOTO BEIECTBA, MIIAHUPOBATH U
MPOBOJIUTh XMMUUYECKHE SKCIIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB IIENOYEH M KUCIOT C MOMOUIBIO
MHIUKATOPOB (JakMyc, (peHosdraaert, MEeTUIOPAHK U IpYTHe).

155.5.7.2. K xonmy oOydeHus B 9 kmacce y oOyuyaromerocss Oyay chopMHUpPOBaHBI CIEAYIONINE
MPEAMETHBIC PE3YIbTAThI 10 XUMUHU:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKUX MOHSITHUN: XUMUUYECKHI 3JIEMEHT, aTOM, MOJIEKYJa, HUOH,
KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCTD, AIEKTPOOTPHUIATEIIBHOCTD, CTENEHb
OKHCJICHU S, XUMHUUYECKasl PEaKIIHsl, XUMUIeCKasl CBS3b, TETIOBOM (D (PEeKT peakiinu, MOJIb, MOJISIPHBIN 00BEM,
pPacTBOp, AIEKTPOJUTHI, HEIIEKTPOJIHTHI, DIICKTPOIUTHYECKAsT JAUCCOLMAIINS, PEaKIIMd HOHHOTO OOMEHa,
KaTaausaTop, XUMHUYECKOE paBHOBecHE, oOpaTtumble u HeoOpaTUMbIe peakiuuu,
OKHCJTUTEILHO-BOCCTAHOBUTEBHBIE PEAKIINU, OKUCITUTEIb, BOCCTAHOBUTENh, OKUCIICHUE U BOCCTAHOBJICHHE,
annoTpomnus, aMpOTEPHOCTh, XUMUYECKasl CBSA3b (KOBaJICHTHASI, HOHHAs, METAJNINYECKas ), KpUCTaIINYECKast
peméTka, KOpPpO3Us METauIOB, CIUIaBbl, CKOPOCTh XHMMHYECKOM pEeaKIuu, TMPEeAeIbHO IOMyCTHMAas
koHuenrpauus [1JIK Bemectna;

WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHSATHUN W TPUMEHSTH ATH TOHSATHS TIPHU
ONMMCAHUU BEUIECTB U UX MPEBPALICHUN;

WCIIONBh30BaTh XWMHUUYECKYI0O CHUMBOJIMKY JUISS COCTaBJICHHS (OpPMYJ BEIIECTB M ypaBHEHUI
XUMHUYECKUX PEAKIUH;

OTIPEIEIATh BAJICHTHOCTh U CTETICHh OKUCICHUS XUMHYECKUX AJIEMEHTOB B COCTMHEHUSIX PA3TUIHOTO
cocTaBa, MPUHAANC)KHOCTh BEHIECTB K OINpEeAeNEHHOMY KIAcCy COeAUMHEeHHWH 1o QopMmynam, BHUT
XUMHUYECKOH CBsI3M (KOBaJCHTHAs, MOHHAs, METAUTNYECKas) B HEOPTaHUYECKUX COCIUHEHUSX, 3aps] MOHA
M0 XUMHUYECKOW (opMyIie, XapaKTep CpeIbl B BOIHBIX pPAacTBOpaX HEOPTaHWYECKUX COCTUHEHUU, THIT
KPUCTAJUTMYECKON pelIETKY KOHKPETHOTO BEIIECTBA;



packpbiBath cmbica [lepuogudeckoro 3akona J[.M. MeHneneeBa U J€EMOHCTPUPOBATh €0 IOHUMaHUE:!
OINUCBIBaTh M XapaKTepu30BaTh TaOIM4Hyr (Gopmy l[lepronndeckoll cUCTEMBl XMMHUYECKHX 3JIEMEHTOB:
pa3nuyath MOHATUS «TJIaBHAs moArpynna (A-rpynma)» u «mnobounas noxarpymma (b-rpynma)», Manbie u
OonblIME MEPUONbl, COOTHOCHTH OOO3HAY€HMs, KOTOpble MMEIOTCS B IEpUOAMYECKOM Talmuue, ¢
YHUCJIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB W 3apsia supa, odiiee
YHCIIO 3JEKTPOHOB M PACHpPEIENICHUE UX IO 3JIEKTPOHHBIM CJO0SM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B
M3MEHEHHH CBOMCTB DJIEMEHTOB M UX COCAMHEHHH B Mpejenax MajblX MEepHUOJOB M TIABHBIX MOATPYIII C
y4€TOM CTPOEHUS UX aTOMOB;

KJIacCU(UIUPOBATh XMMUYECKHE DJIEMEHTBI, HEOPTaHUYECKUE BEIIECTBA, XMMUYECKHE PEaKUuu (I10
YUCIY U COCTAaBY YYacTBYIOLIMX B PEAaKLUHU BELIECTB, [0 TEMJIOBOMY 3((EKTy, 10 U3MEHEHHUIO CTENeHEeH
OKHCIICHUSI XUMUYECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) O0IIME U crielu(pUIECKUe XUMUYECKHE CBOMCTBA IPOCTHIX U CIIOKHBIX
BEIIECTB, MOATBEP)KAas OMHCAHUE MPHUMEPAMU MOJEKYJSPHBIX M MOHHBIX YPaBHEHHH COOTBETCTBYIOIIUX
XUMUYECKHUX peaKIuii;

COCTABIISATh YPABHEHUS SJICKTPOIUTHUECKONW JMCCOLMAIIMM KHUCIOT, LIEJOYed U COJIeH, IMOJIHbIE U
COKpaIlléHHbIE YpaBHEHMs peakUMid MOHHOrO OOMEHa, YpaBHEHUs peakluil, MOATBEpP)KIAroInX
CYIIECTBOBAHNE TEHETHUYECKON CBSI3U MEXKAY BEIIECTBAMHU PA3IUYHBIX KIACCOB;

pacKpbIBaTh CYIIHOCTb OKHMCIMTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIMHA IOCPEICTBOM COCTaBICHUS
ANIEKTPOHHOTO OalaHCa ATUX PEAKIIHIA;

IIPOrHO3UPOBATh CBOICTBAa BEIIECTB B 3aBUCHUMOCTH OT MX CTPOEHHs, BO3MOKHOCTH NPOTEKaHUS
XUMHAYECKHX MPEBPALICHU B Pa3IHIHBIX YCIOBHSX;

BBIUUCIIATE OTHOCHTEJIBHYIO MOJIEKYJISIDHYI0O M MOJSIPHYIO MacChl BEIIECTB, MAacCOBYIO JIOJIIO
XMMHYECKOTO JIEMEHTa HOo (opMyse COeAMHEHHUs, MAcCOBYIO JOJIIO BELIECTBA B PacTBOpE, NPOBOIUTH
pacy€Thl 10 YpaBHEHUIO XUMHUECKON peaklny;

coOJII0IaTh TIPaBUIIA TTOJIB30BAHUSI XUMHUYECKON MOCY/I0i 1 1ab0paTOPHBIM 000pyIOBaHUEM, a TAKXKe
npaBujaa OOpallleHUs] C BEIEeCTBAMHU B COOTBETCTBHM C MHCTPYKLMSIMHU I10 BBIIOJHEHUIO J1a0OpPaTOPHBIX
XUMHAYECKHUX OIBITOB IO MOJYYSHHUIO U COOMPAHHIO ra3000pa3HbIX BENIECTB (aMMHUaKa M YTICKUCIIOTO ra3a);

IIPOBOJIUTH PEAKILIMHU, MMOITBEPHKAAOLINE KaUeCTBEHHBI COCTAB Pa3jIMUYHBIX BELIECTB: PaclO3HaBaTh
OTBITHBIM ITYTEM XJIOpUAOPOMUI-, HOAMI-, KapOoHaT-, docdar-, cuiamkar-, cynbdar-, THAPOKCHI-HOHHI,
KaTUOHbI AMMOHHS U MOHBI U3YUYEHHBIX METAJIOB, IPUCYTCTBYIOILIME B BOAHBIX PACTBOPAX HEOPTaHUUECKUX
BEIIIECTB;

NPUMEHSATh OCHOBHBIE OIEpPAlMN MBICIUTENBHOM NEATENIbHOCTH — aHAlU3 M CHUHTE3, CpaBHEHHE,
0000IIeHNe, CHCTEMATH3alI0, BBISBICHUE NPUYMHHO-CICACTBEHHBIX CBSI3€H — JIi M3YYECHHUS CBOMCTB
BEIIECTB M XMMHMYECKHX peakIil, eCTeCTBEHHO-HayYHble METOJ/bl MO3HAHUs — HAOJIOJeHNE, U3MEPEHNE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEATbHBIN U MBICICHHBIN).

156. denepanpHas pabouas mporpaMma 1o yaeOHoOMy mpeaMeTy «Xumus» (yriayOneHHbIH ypOBEHb).

156.1. denepanpHas paboyas mporpaMmma Mo yaeOHOMY MpeaMeTy «XuMus» (yriryOJeHHbBIH YPOBEHb)
(mpenmeTHas o6nacTh «EcTecTBEHHO-HAayudHBIE MpeIMEThI») (Janee COOTBETCTBEHHO — MporpaMma Io
XMMHWHW, XUMHUSI) BKITIOYAaeT TOSCHUTEIBHYIO 3allUCKy, COJepKaHue OOydeHUs, IUIaHUPYEMbIe Pe3yNIbTaThl
OCBOEHHUS IPOTPaMMBbI [10 XUMHH.

156.2. IToscHuTENBHAS 3alIUCKA.

156.2.1. IlporpaMMa 1O XHMMHH OCHOBHOrO oOmero oOpa3oBaHusi (yriyOnE€HHBIH YpPOBEHb)
COCTaBJIEHa Ha OCHOBE TPeOOBaHMI K pe3yslbTaTaM OCBOCHUS OCHOBHOH 00Opa30BaTENLHON MPOrpaMMBI
OCHOBHOTo o61mero oOpaszoBanus, npexactaBieHHbIx B PI'OC OO0, c¢ yyerom denepanbHOi paboueit
MIPOTPaMMBbI BOCTTUTAHUSI.

156.2.2. IlporpamMmMa no XMMUHU pazpaboTaHa C LEIbI0 OKAa3aHUS METOANYECKON MOMOIIN YUUTENO B
cOo3/1aHKU pabouell mporpaMMsl M0 Y4eOHOMY ITPEIMETY.

[Iporpamma mo XuUMHH Ja€T NpEACTaBICHUE O IeNsAX, oOIIel cTpaTeruu OOyueHHs, BOCIMTAHUS
Y pa3BUTHS OOYYArONIMXCSl CPEACTBAMU YUeOHOrO TpeaMeTra, OIpeAessieT 00s3aTebHOe IPEeIMETHOE
cojlepKaHue, €ro CTPYKTypy IO pas3lenaM M TeMmaM, paclpelelieHHe IO KJaccaM, PEeKOMEHAYyeMYIO
MOCJIEIOBATEIFHOCTh M3YUEHUSI XUMHUHU C YI€TOM MEXKIPEIMETHBIX W BHYTPHIIPEIMETHBIX CBS3EH, JIOTUKH
y4eOHOro mporecca, BO3pacTHBIX OCOOCHHOCTeH oOydaromuxcs. B mporpamMMe mo XMMHH yYUTHIBAIOTCS
BO3MOXKHOCTH Y4e€0OHOro TMpeaMeTa B peanu3aluu TpeOOBaHMU K IUIAHUPYEMBIM JIMYHOCTHBIM,
METaINpeIMETHBIM M TIPEMETHBIM pe3yJbTaTaM OOydeHHUs W B (JOPMHPOBAHWU OCHOBHBIX BHJIOB y4eOHO-
M03HABATENBHOM JESATETLHOCTH 00YUaIOIIErocs 10 OCBOCHUIO YUYEOHOTO COIEPKaHMSL.



156.2.3. I3yyeHne XuUMHM Ha YpPOBHE OCHOBHOTO o00IIero oOpa3oBaHUs OpPUEHTHPOBAHO Ha
OOIIEKYJIBTYPHYIO ITOATOTOBKY, HEOOXOAUMYIO JUIsl BEIPAOOTKH MHUPOBO33PEHUYECKUX OPUEHTHPOB, Pa3BUTHS
MHTEJUIEKTYaJIbHBIX CIIOCOOHOCTEW M HMHTEPECOB OOYYaroLIMXCs, Ha MPOJOJDKEHHUE OOy4YeHHMsS Ha YpOBHE
cpenHero o0Iero oopa3oBaHus.

156.2.4. 3nanne XMMHUU CIYKUT OCHOBOW JJIsi (POPMHPOBAHUS MHUPOBO33PEHUS OOYdYaIOUIETOCs, €ro
IPEJCTaBICHUH O MaTepUAIbHOM €IMHCTBE MHpA, BAXHYIO pOJb HUIparoT (OpMUpPYEMbIE XHUMHUEH
MPEJCTABICHNUS O MPEBPALICHUAX YHEPTUU U BEILECTB B MPUPOJE, O MYTAX PEIICHHUS IT00AIBHBIX MPodIemM
YCTOMUMBOrO pPAa3BUTHs 4YEJIOBEUECTBA — ChIPEBOM, 3HEPreTHUECKOM, MPOJIOBOJIBCTBEHHONW MpoOiIeM,
poOIEMBI 3KOJIOTHYECKON 0€30MacHOCTH, TPOOIIEM 3]paBOOXPAHEHHUS.

156.2.5. 3yueHue XuMuu:

CIOCOOCTBYET pealn3aluy BO3MOXKHOCTEH JUIsl CAMOPA3BUTUS U (POPMHUPOBAHUS KYIbTYPhl TUYHOCTH
oOy4Jaronuxcs, ux o0men u QyHKIMOHAILHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B (POPMUPOBAHHE MBIIIUICHUS M TBOPYECKHX CIIOCOOHOCTEH 00y4aronInXcsi, HABBIKOB MX
CaMOCTOSITEJIbHOW ~ y4eOHOM  JeSATEIbHOCTH, SKCIEPUMEHTAIbHBIX U  HCCIEAO0BAaTEIbCKUX YMEHMI,
HEOOXOMMBIX KaK B IIOBCETHEBHON KU3HHU, TaK U B TPO(PECCUOHATBHOM IEATETLHOCTH;

3HAaKOMHT CO CHEeLU(UKON HAyYHOrO MBIIUICHHUS, 3aKJIa/IbIBAET OCHOBBI MPEICTaBICHUN O €UHCTBE
IPUPOJIBI M YENIOBEKA, SBJSIETCS KIIFOUEBBIM 3TAllOM B (DOPMUPOBAHHH €CTECTBEHHO-HAYYHOW IPaMOTHOCTH
o0yJaronmxcs;

CocoOCTBYeT (HOPMUPOBAHHIO I[IEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM 3HAHHSM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOW BKJIa/l B SKOJIOIMUECKOE 00pa3oBaHue 00yUYarOIUXCsl.

156.2.6. JlanHple HampaBieHUs B OOYYEHHUM XHMHUHU OOECIICUMBAIOTCSA CHEHU(PHUKONW CONEpIKAHUS
IpeaMeTa, KOTOpBIM SBJISETCS IEAarorMueckd aJalTHPOBAaHHBIM OTPAXEHUEM ONpEeAEIeHHOro 3Tamna
Pa3BUTHS XMMHUU.

156.2.7. YrinyOnéHHslii Kypc XMMHHM OCHOBHOTO 001ero oOpa3oBaHUs OPUEHTHPOBAH HAa OCBOCHUE
O0y4aroIMMHUCST CHCTEMBbl TIEPBOHAYAIBHBIX IMOHATUH XUMHH, OCHOB HEOPTraHWYECKOH XHUMUH,
OCHOBOIIOJIAralONIUX IPEICTABICHUNA OOIIeH XUMHMM M OTICJIBHBIX 3HAYMMbIX HOHATHH OpraHUYecKoil
XHMUH.

156.2.8. CtpykTypa coiepkaHUsi MPOrpamMMmbl MO XHUMUU CPOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona kK e€ m3ydeHuro. CozjepikaHue CKIIQIbIBACTCS M3 CUCTEMbI MOHATUH O XMMHUYECKOM DJIEMEHTE H
BEIIECTBE U CUCTEMbI NOHATUI 0 XMMHUYECKOH peakuuu. O0e 3T CUCTEMbl OPraHU30BaHbI MO MPUHIMITY
MOCJIeIOBATEIHHOTO PAa3BUTHS 3HAHWN Ha OCHOBE TEOPETHYECKHX MPEACTABICHUH pa3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIpPHON TEOPUU KaK OCHOBBI BCETO €CTECTBO3HAHMS;

[Tepuonnueckoro 3akona J[.M. MenaeneeBa Kak OCHOBHOTO 3aKOHA XHUMUHU;

YUEHHSI O CTPOCHMH aTOMa U XMMUYECKOH CBSI3H;

MPECTABICHUN 00 DIEKTPOIMTHUECKON JUCCOIMAIINH BEIIECTB B PaCTBOPAX;

0 XMMUYECKON KUHETUKE U TEPMOANHAMUKE.

B ocHOBY TeopeTHuUecKMX 3HAHHWH TOJOXKEHBI AIMITMPUYECKH ToiydeHHble (akThl. Teopernueckue
3HaHUS Pa3BUBAIOTCS IOCJIEOBATEIBHO OT OAHOTO YPOBHSA K JPYroMy M 0O€CHeuuBaroT 00y4aromuMCs
BO3MOYKHOCTh OOBSICHATH M MPOTHO3HPOBATH CBOWCTBA, CTPOEHUE M OOJIACTH MPAKTHYECKOTO MPUMEHEHHS
M3y4aeMbIX BEIIECTB.

156.2.9. OcBoenne coaep»aHus MPOTPAMMBI TI0 XUMHUH MPOMCXOIUT C WCIOJIH30BAHWEM 3HAHHU W3
paHee M3yYeHHBIX YYEOHBIX MPEIMETOB: OKPY)KAIOUIMH Mup, OHosorus, (pusnka, MaTeMaTHka, reorpagus,
TEXHOJIOTHSI, UCTOPHSL.

156.2.10. [Iporpamma OCHOBHOTO 00Imero o6pa3oBaHusd 1O XuUMHUHM (YrJyONE€HHBIH YpPOBEHB)
OpUEHTHpPOBaHA Ha COXpaHEHHE (YHIAMEHTAJIBHOTO XapakTepa 00pa3oBaHUs, cHeHUPUKH Yy4eOHOTrOo
npeaMera U obecrieyeHue yCIenHoro oOyueHusl Ha CIIAYIoIleM ypoBHEe oOpa3oBaHus. B mporpamme mo
XMMHHW peaN3yeTcs pa3BUBAOIIAs M MPAKTHUECKas HANPABICHHOCTh 0OydeHus] XumMun, auddepeHnnars
o0y4eHHs, BKJIIOYAoNas NpoQHIbHYI0 MOArOTOBKY OOYYalOLIMXCs M MOCIEAYIolee CaMOOoIpe/ielieHnue B
BbIOOpE HalpaBiieHUs 00ydeHus B pO(UIBHBIX Klaccax.

156.2.11. Yrny6nénHoe H3y4eHHE XUMHUHM CHOCOOCTBYET peaiu3aluu 3ajad MpodecCHOHANbHOMI
OpPHEHTAIlMM W HANpaBJICHO Ha MPENIOCTaBICHUE BO3MOXXKHOCTH KaXKIOMYy OOydaromeMycsi MPOSIBUTH CBOU
MHTEJUIEKTyaJIbHbIE M TBOPUYECKUE CIIOCOOHOCTH INMPH HM3yYEHUU Y4eOHOro mpeaMeTa, HeOOXOAMMBIE IS
MPOAOIDKEHHs 00pa30BaHuUs U JalbHEHIIEeH Tpy10BOH AEATEIbHOCTH.

156.2.12. [Iporpamma mo xuMuu (YrayOJN€HHBIH ypOBEHB) TpeAHA3HA4YCHA JUI WCIOJBH30BAHUS B
00pa3oBaTEeNbHBIX OPraHU3AIMAX, PEeATU3yIOIUX MporpaMMmel auddepeHunpoBaHHoro (yriyoiaéHHOro,



npoUIBHOT0) U3yYeHHS OTJCIBHBIX YUeOHbBIX IPEIMETOB Ha YPOBHE OCHOBHOTO O0IIET0 00pa3oBaHusl.

156.2.13. O6pa3oBaTenbHbie GYHKIIMA XUMUH, U3y4aeMON Ha YTJIyOJICHHOM YPOBHE, pEau3yIoTCs B
nporecce GOpMHUPOBAHUS 3HAHUN OCHOB XMMUYECKOH HayKH Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHUS,
00JIaCTH MPAKTUYECKON JESITEeIbHOCTH YEJIOBEKAa M OJHOIO M3 KOMIIOHEHTOB MHPOBOM KyJbTYpbl. 3ajada
y4eOHOTo MpeaMeTa COCTOMT B (DOPMUPOBAHMM CHCTEMBbl XMMHUYECKMX 3HAHUH — BaKHEHIINX (HaKTOB,
MOHATUI, 3aKOHOB U TEOPETUYECKUX TOJI0KEHUH, TOCTYIHBIX 0000IIEHUII MUPOBO33PEHUECKOTO XapaKTepa,
A3bIKa HAyKH, B IPUOOIICHWM K HAyYHBIM METOJaM IO3HAHUS NPU W3YYEHHHM BEUIECTB W XMMHYECKHX
peakuui, (OpPMHMPOBAHUU U PA3BUTUU II03HABATENbHBIX YMEHUH M CHOCOOOB JEATEIBHOCTH U HX
IIPUMEHEHUN B Y4eOHO-II03HABATEIbHON U y4e€OHO-HCCIIEI0BATENbCKON JESATENIbHOCTH, OCBOCHUU IPABUII
0e301acHOro 0OpalleHus ¢ BelleCTBaMH B IOBCEJHEBHOM JKU3HU.

156.2.14. llenu n3ydeHus: XMMUH OTPAKAIOT HAIPaBIEHHOCTh O0OYYEHHUsI HA pAa3BUTHE U CAMOPA3BUTHE
JMYHOCTH, (popMupOBaHUE €€ UHTEIIEKTA U 001l KyIbTypBI.

156.2.15. V3ydyeHue XuMHH HAIPABJICHO HA JOCTHKECHUE CIEAYIOIINX LIEIeH:

(dbopMHpOBaHHE  MHTEIJIEKTYAJIbHO  PAa3BUTOM  JIMYHOCTH, TOTOBOH K  camMooOpa30BaHUIO,
COTPYIHUYECTBY, CAaMOCTOATEIBHOMY NPUHATHIO PpEIICHUH, CIIOCOOHOM aJanTHpOBaThCi K OBICTPO
MEHSIOIIUMCS YCIIOBHSIM XKHU3HH;

(dbopMHpOBaHHE CHUCTEMBl XUMHUYECKUX 3HAHMHA KaK KOMIIOHEHTa €CTECTBEHHO-HAyYHOH KapTHHBI
MHpAa, KaK OCHOBBI Il IOHUMaHUs XUMUYECKOH CTOPOHBI SIBJICHUN OKPYXAIOIIEro MUPA, OCBOCHUE SI3bIKa
HayKH;

npuoOLieHne 00ydYarlolMXcs K  CaMOCTOSTEIbHOM IO3HABAaTElIbHONM W MCCIEN0BATENbCKON
NEeSTENIbHOCTH, K HayYHBIM METOAAM IO3HaHUS, (OpMHpOBaHME MOTHBALMM U Pa3BUTHE CIOCOOHOCTEH K
U3YYEHUIO XUMUH;

dbopmupoBanne o0mIeH (QYHKIMOHATHHON M E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM YHCIE
yYMEHUI OOBSCHATH U OLIEHUBATh SIBICHUS OKPY)KAIOIIETO0 MUPA, UCHOJb3Yysl 3HAHUS U OIBIT, NOJyYCHHbIE
OpU W3YYCHUW XHMHH, TPUMEHSATh MX TMPH PEHICHWH MPOOJieM B TOBCEIHEBHOW JXKU3HU W TPYAOBOU
NesTeNbHOCTH;

pa3BuTHE y OOydaromMXCsi MHTEpeca K M3YUCHHUI0O XUMHH M cepaMm AeATeIbHOCTH, CBS3aHHBIM C
XUMHEH, MOTHBallUg K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOIIETO Mpoduias U HapaBI€HHOCTH
JaJbHENIIEro 00y4eHus;

OCO3HaHME LIEHHOCTH XMMHUYECKUX 3HAHMM B KM3HM UYEJIOBEKA, MOBBIIIEHHE YPOBHS HKOJIOTHYECKOM
KYJbTYpbl, HETIPUSATHUE IEUCTBUMN, IPUHOCSILUX BPEJ] OKPY’KaIOIIEH Cpelie U 3J0POBbIO JII0JIEH;

npuobpereHne  OOy4yarOIIMMHUCS ~ ONbITA CAaMONO3HAHHUS, KIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMITETEHIIH ), HEOOXOAUMBIX JIIsl pa3JIMYHBIX BUJIOB JI€ATEIbHOCTH.

156.2.16. B 8 u 9 kiaccax mo BeIOOpY 00pa3oBaTeNbHOW OpraHu3allMi Ha YriyOIE€HHOE H3ydeHHe
yueOHOro npeamera «XUMHs» MOKET ObITh oTBeZieHO 1o 102 yvaca (3 yaca B Henemo) unu 136 vacos (4
yaca B HEJENI0), TO €CTh 2 Jaca B Hememto 3a cuér oos3arenpHoit vactu OOIT OOO u 1 — 2 yaca 3a cuér
gactu OOIT OO0, popmupyemoii ydacTHUKaMH 00pa3oBaTeabHbIX OTHOIIEHUU. Beero 204 (272) vaca 3a
11Ba roj1a 00y4eHus.

156.3. Conepxanne o0y4yeHus B 8 Kiacce.

156.3.1. IlepBoHavyanbHbIe XUMUYECKHUE TTOHATHS.

XuMusi — BakHas o00JacTh €CTECTBO3HAHUS M IPAKTHUUECKOM NesATeNbHOCTH dYenoBeka. [Ipenmer
xuMuu. Posb Xumum B KuM3HH uenoBeka. KpaTkue cBeneHuss 00 MCTOPUM BO3HUKHOBEHHMS U Pa3BUTHUS
xuMun. XWMHUs B cucTteMe HayK. Tema m BemecrBa. PU3MYECKHME M XMMHYECKHE CBOMCTBA BEILIECTB.
ArperaTHble COCTOSHMsI BemecTB. [IOHATHE O TEOPETUYECKHMX W SMIMPUYECKMX METOAAaX IO3HAHMS
B €CTECTBEHHBbIX Haykax. [IpeacraBieHus 0 HAyYHOM MO3HAHUHU HA SMIIMPUYECKOM YpOBHE: HaOJIOJIEHUE,
U3MEpPEHHUE, HKCIEPUMEHT, MOJEIHMpOBaHME, BbIUMCIEHME. lIpencraBieHus O HayyHOM IIO3HAHUM Ha
TEOPETUYECKOM YpOBHE: Hay4yHble (PaKThl, Ipo0IeMa, TUI0Te3a, TEOPHS, 3aKOH.

SA3pIk xumun. CTOYHUKY XUMUYECKOH HH(OPMAIIUH.

[TonsiTe o meromax paboThl ¢ XUMHUYecKUMU BemlecTBaMu. OO0OpyAOBaHHE IIKOIbHOW XUMHYECKON
nabopatopuu. [IpaBuia 6e30macHOro oOpaleHus ¢ BelecTBaMH U JIaOOpaTOPHBIM 000PYIOBAHUEM.

Uuctele BemecTBa U cMecu. [Ipupoanbie cMecu: BO3yX, MIPUPOIHBINA ra3, HEPTh, MPUPOIHBIE BOJBL,
TOpHbIE MOPOJbl U MHUHEpabl. [IOHATHE O TOMOTEHHBIX M I'eTepOreHHBIX cMecsiX. CrocoObl passeneHus
cmeceil. O4ncTKa BEIECTB.

BemectBa n xmMuueckue peakiuu. ATOMBI M MOJIEKYJbl. XHMHYECKHE 3JIeMEHThL. CHMBOIIBI
XMMHMUYECKUX dJeMeHTOB. lIpocTele M cnoxkHble BemecTBa. Metannsl M HeMeTauibl. BemecTtsa



MOJIEKYJISIPHOTO 1 HEMOJIEKYJISIPHOTO CTPOEHHSI.

Xumnueckas ¢popmyia. BaleHTHOCTh aTOMOB XMMHMUYECKUX 3J€MEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BemiecTB. OmpeseneHne BaJCHTHOCTH 3JIEMEHTOB 1O (hopMynamM OMHApHBIX COCIUHEHUH M COCTaBIICHHE
GopMyn OMHApHBIX COEIMHEHMH 110 BaJEHTHOCTH 3yIeMeHTOB. OTHOCHUTENIbHAas AaTOMHas Macca.
OtHocuTenbHass MoOJEKyJspHas Macca. MaccoBasg [10J11 XHMHUYECKOIO DJJIEMEHTAa B COEAMHEHHUU.
Haxoxxaenue npocreiiiieil popMyIibl BELECTBA IO MACCOBBIM J0JISIM JIEMEHTOB.

KommuectBo BemectBa. Moisib. MonsipHas macca. B3auMOCBSI3p KOJMYECTBA, MAacChl U 4YHUCIa
CTPYKTYpPHBIX €IMHUI] BelecTBa. PacueTsl mo (opMyiaaM XUMHUYECKHMX COE€JUHEHUH. MoisipHas Mmacca
cMecu BellecTB. MoibHasg J0J1 XUMHUYECKOTO 3JIEMEHTa B COeIMHEHMHM. HaxoxneHue npocrenien
(GopMyIIbI BEIIECTBA 10 MOJIBHBIM JI0JISIM 3JIEMEHTOB.

dusnyeckue U XUMHUUYECKUE SIBICHUA. XUMHUYECKasl Peakiusi U €€ MPU3HAKU. YCIIOBUS NPOTEKAHUS
XMMHMYECKHX DPEAKLU. 3aKOH COXPAHEHHs MAacChl BEILECTB. ATOMHO-MOJIEKYJsipHas Teopusd. JKus3Hp u
nestenpHocTh M.B. JlomoHOcOBa. Xumuueckue ypaBHEHMs. THIIBI XUMHUYECKUX peakUui (COeqUHEHMS,
pasnoxeHus, 3aMeleHns, ooMeHa). PacueTsl 0 XMMUYECKUM YpaBHEHUSM.

OKCIIEpUMEHTAIBHOE M3Y4YEHHE BELIECTB M SBJICHMH. 3HAKOMCTBO C XHWMHUYECKOM IOCYAOH, C
IpaBUIaMU paboTHI B JIAOOPATOPUM U IIpUEeMaMK OOpallleHus ¢ 1abopaTopHbIM 00opynoBaHueM. M3yuenue
U omnucaHue (PU3MUECKUX CBOMCTB OOpa3LOB HEOPraHMYECKHX BEIIECTB — METAUIOB M HEMETAJLIOB.
HaGmronenue ¢usnueckux (maaBiieHHME BOCKA, TassHUE JIbJa, pAacTHUpaHHME caxapa B CTYIKE, KUICHHE U
KOHJICHCALIUsl BOJIbI) M XUMUYECKUX (TOPEHHUE CBEYM, NMPOKAIMBAHUE MEIHON IPOBOJIOKH, B3AUMOJECHCTBHE
COJIbl WJIM MeJla C COJIIHOM KHCIOTOM) siBaeHud. O3HakoMJIeHHE ¢ oOpa3liaMH BELECTB KOJIMYECTBOM 1
Mousib. HabmroneHue u onMcaHue NPU3HAKOB MPOTEKAHUS XUMHUYECKHUX peakuuil (pas3iioKeHHe caxapa,
B3aUMOJICHCTBHE CEPHON KUCIIOTHI C XJIOPUAOM Oapus, NodydeHue U pasiioxxenue ruapokcuaa meau (1) npu
HarpeBaHuM, B3auMojeicTBue xkene3a ¢ pactBopom coimu meau (ll). M3yuenue cmocoboB paszgeneHus
cMmecel (C MOMOIIBI0 MarHuTa, (GUIBTPOBAHKE, BBITAPUBAHUE, AUCTWIIIALMS, XpoMaTorpadus), npoBeeHUEe
OYMCTKH TOBAapeHHOH conu. HabmiogeHne W ommcaHHWE OIBITOB, WUTIOCTPHPYIOUIMX 3aKOH COXPAaHEHHS
MAaccChl.

156.3.2. Baxneiimme npeacTaBUTENN HEOPTaHUIECKUX BEIIECTB.

IIpencraBnenust o raszax. Bozmyx — cmech razos. CocraB Bo3ayxa. 3akoH ABoraapo. MosspHbIi
00béM ra3oB. OTHOCHTENBbHAS TUIOTHOCTH Ta30B. OmpenereHHe OTHOCHTEIBHON MOJEKYISIPHOH MacChl
ra3o00pa3HOro BELIECTBA MO HM3BECTHOM OTHOCUTENbHON IIOTHOCTH. OOBEMHBIE OTHOIIEHUS Ta30B IPH
XUMHUYECKUX PEaKLIMSIX.

Kucnopox — snemeHT M mpoctoe BemiecTBo. HaxokaeHue Kuciopoja B Npupoje, (puznueckue u
XMMHUYECKHE CBOICTBA (peakuu ropeHus u okucieHus). [Ipoueccel okuciaeHus B ;kuBoi npupojie. OKCUIbI.
ITpumenenue kucnoponaa. CriocoObl MOTYYEHUsT KUCIOPO/Ia B JAOOPaTOPUH U MPOMBIIIIIEHHOCTH. [ToHsATHE 0
karanu3atope. KpyroBopor kuciopona B mnpupoae. O30H — aioTpornHas MOAU(UKAIMS KUCIOpOAa.
O30HOBBIH CIIOH, €0 3HaYEHHUE JUIS )KUBBIX OPraHU3MOB. Pa3pylieHne 030HOBOTO CIIOsl.

TenoBoit 3pPexT XUMUUECKON peaklny, TEPMOXUMHUUYECKHUE YPAaBHEHUS, 9K30- U SHIAOTEPMHUECKUE
peakuuu. Tonnuso. Mcnonb3oBaHue yriig U METaHa B Ka4ECTBE TOIIMBA. 3arpsA3HeHue Bo3ayxa. [lonsarue o
MapHUKOBOM S dekTe.

Bonopon — snemeHT M mpocroe BemecTBo. HaxoxkaeHue Bojxopoja B Mpupoze, (pusnueckue u
XMMHUYECKHE CBOWMCTBA, MPUMEHEHHUE, crlocoOb! nonydeHus. [lonarue o kucnorax u conax. Mcnonb3oBanue
BOZOPOJa B Ka4€CTBE TOILIMBA.

Boma. ®usnueckue cBoiictBa Boabpl. Boma kak pactBopurenb. PactBopel. Hachlmennesle u
HEHaCBILICHHBIE pacTBOpPbl. PacTBOopuMOCTh BemiecTB B Boje. (DakTOphl, BIMAIOIIME HAa PaCTBOPUMOCTH
TBEPABIX M Ta3000pa3HbX BemecTB. CrocoObl BBIpaXEHHUS KOHIICHTPAIIMM DPACTBOPOB: MaccoBasi OJIS
PacTBOPEHHOTO BELIECTBA, MOJISIpHAs! KOHLIEHTpaLusA. Poib pacTBOpOB B IPUPOJIE U B )KU3HH UEIOBEKA.

Xumunyeckue cBorictBa Bojbl. [lonsTue 06 ocHoBanusx. [lonstue 06 nnaukatopax. Kpyrosopot Bosst
B IIPUPOJIE. 3arpsi3HEHUE IPUPOAHBIX BOJ. OXpaHa U OYUCTKA MPUPOJHBIX BOJ.

Knaccudpukanus  HEOpraHMYECKUX  COEAMHEHMI. Okcuapl. Knaccudpukanus  oxcuaos:
coseoOpa3zymone (OCHOBHBIE, KHCIOTHBIE, aM(OTepHble) U HecojeoOpasyromue. MexIyHapoHas
HOMEHKJIaTypa OKCHJIOB. TpHBHalbHblE Ha3BaHUS OKCHJIOB. DU3NYECKHE U XapaKTEpHbIE XUMHUECKHE
CBOWCTBa OKCHJOB (B3aMMOJEHCTBHE C BOJOW, C KHUCIOTaMH M OCHOBAaHUSIMH, C JPYTUMHU OKCHIAMH).
ITony4yenue okcuaoB.

[lonsiTHE O THAPOKCHAAX — OCHOBAaHUSAX U KUCJIOPOJCOJAEpKAlIMX KuciaoTax. KuHCTOTHI.
Knaccudukanus xkucnor. MexayHapoHas HOMEHKJIATypa U TpUBHAJIbHbIE HAa3BaHUS KUCIOT. Duznyeckue



U XMMHYECKHE CBOWCTBA KHUCIOT (B3aUMOJICHCTBUE C METANIaMH, C OKCUAAMHM METAJUIOB, OCHOBAHUSMH U
comsamu). Psn aktuBHocTH MetaymioB  H.H. bekeroBa. Ilomyuenme xkucnor. Kucmotel B mpupoje,
IIPUMEHEHNE BaXHENILINX KUCIIOT.

OcnoBanus. Knaccudukanuss oCHOBaHUMN: MIENOYM M HEPACTBOPUMBIE OCHOBaHUs. MeXTyHapoIHas
HOMEHKJIaTypa ocHOBaHui. TpuBuanbHble Ha3BaHusl ocHOBaHMi. Il]enoun, ux cBoKcTBA (B3aUMOJIECHCTBUE C
KHUCJIOTHBIMU OKCHJIaMH, KHUCIOTaMU M COJISIMHM) M crocoObl noiydeHus. HepacTBopumble OCHOBaHUS, UX
CBOWCTBAa (B3aMMOJCHCTBUE C KHUCIOTaMH) M CHocoObl monmydeHus. AmdotepHocts. [lonsitue 00
aM(QOTEepHBIX TUIAPOKCHIAX (Ha MpUMepe TUAPOKCUJIOB LMHKA W QJIIOMUHUS): XUMHUYECKHE CBOICTBa
(B3auMoIeliCTBUE C KUCJIOTAaMH U LIEJI0YaMH) U MOJIy4EHHUE.

Comu (cpenHue, Kucible, OCHOBHBIC, JBOWHBIE). MexayHapoaHas HOMEHKIATypa COJIeH.
TpuBunanbsHbple Ha3BaHUs cojed. PU3NUECKUE U XapaKTepHble XMMUYECKHUE CBOMCTBA HA IPUMEpPE CPEAHUX
cousiel. [lonmyuenue comnen.

I'enernueckas cBA3b MEXAY KJacCaMM HEOPraHUYECKUX COCTUHEHUM.

OKCIIEpUMEHTAIBHOE U3YyYCHHUE BEILECTB U SIBJICHUN:

KOJIMYECTBEHHOE OIIPEEIICHUE COAEPIKAHNS KUCIOPOAA B BO3AYXE;

[OJIy4eHue, coOupaHue, paclio3HaBaHUE U U3yYEHHE CBOWCTB KUCIIOPO/Ia;

HaOJI0ICHNEe B3aMMOJICHCTBHSI BEIECTB C KHCIOPOAOM M YCIOBHM BO3HMKHOBEHHS U MPEKpAIICHUS
TOpEHMUS;

03HAaKOMJIEHHE C 00pa3liaMy OKCUIOB U OMMCAHUE UX CBOMCTB;

[oJIy4eHue, cooupaHnue, paclo3HaBaHUe U U3y4eHHe CBOWCTB BOJOpoJa (TOpeHue);

B3anMoieiicTBHE Bo1opoia ¢ okcuaom meau (11);

UCClIeIoBaHHE 0COOEHHOCTEH pacTBOPEHUS BELLECTB C PA3JIMYHON PacTBOPUMOCTBIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEAECICHHOW MacCOBOM JIOJIEH PACTBOPEHHOIO BEILIECTBA;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIECIIEHHON MOISPHON KOHLIEHTpALe pacCTBOPEHHOIO BELIECTBA,

B3alMO/ICIICTBUE BOJIbI C METAJUIAMU (HATPUEM U KaJIbLIUEM);

OIIpEEIICHUE PACTBOPOB KUCIIOT U IIEN0YEN ¢ TOMOIIbI UHAUKATOPOB;

HCCleI0BaHNe 00pa3lloB HEOPraHUYECKUX BEIIECTB PA3IIMYHBIX KIACCOB;

u3yueHue BzaumojeiictBus okcuaa menu (1) ¢ pactBopoM cepHOM KHCIOTHI, KMCIOT ¢ METaJIaMHu,
peakuuii HeuTpaau3anuy;

II0JIy4E€HUE HEPACTBOPUMBIX OCHOBAHUH, BBITECHEHUE OJHOIO METaJlIa IPYTUM U3 pacTBOpa COJIH;

B3aUMOJICHCTBUE THAPOKCUA [IMHKA C PACTBOPAMM KUCJIOT U LIEJI0YEH;

pelIeHne YKCIEPUMEHTAIbHBIX 3aa4 110 TeMe «OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COEINHEHUI.

156.3.3. Ilepuognueckuit  3akoH u  llepmommdveckas  cucTeMa  XHMHYECKHX  DJIEMEHTOB
J.M1. MenneneeBa. CTpoeHre aToMOB. XuMudeckas cBsi3b. OKHCIUTENIBHO-BOCCTAHOBUTEIBHBIE PEAKIUH.

[lepBple MOMBITKM KJIACCU(PUKALMKA XUMHUYECKUX d3JeMeHTOB. [loHstne o rpynmax (cemeiicTBax)
CXOJIHBIX 3JIEMEHTOB: IIEJIOYHBIX U LIEOYHO3EMENbHBIX METajulaX, rajoreHax, HHepTHHIX (0JaropoIHbIX)
razax. DJIE€MEHTbI, KOTOpbIe 00pa3ytoT aM(OTEpHbIE OKCHUIBI U THIPOKCH/IBI.

Ilepnognueckuii 3akoH. OTkpbITHE [leproanueckoro 3akona. Ilepuonudeckas cucTeMa XHUMHUYECKUX
anemenToB J[.U. MenneneeBa. Koporkonepuonnas u anmuHonepuoHas Gopmsl Tadbauis! «llepuoanueckas
cucreMa xumuueckux semeHToB [[.M1. MenneneeBay. Ilepuoas! u rpynmst (A- u b-rpymnrsr).

Crpoenune aromoB. CoctaB aromMHbIX sifep. M3otonsl. PagnoakTHBHOCTh. DIEKTPOHBI. DIEKTPOHHAS
opOuTab. DHEPreTHYECKHe YPOBHU U MOJYPOBHU atoma: S-, P-, d-opOuranu. DeKTpoHHbIe KOH(PHUTYpaIuu
U DIIEKTpOHHO-Tpaduueckue QopmMyabl aToMoOB. DPU3NYECKUI CMBICI TOPSIKOBOIO HOMEpa, HOMeEpa
nepuosia W rpymnmsl 31aeMeHTa. CTpoeHHEe 3JIEKTPOHHBIX O000J0YeK aTOMOB NepBhIX 20 XMMHUYECKHX
anemeHToB Ilepnonnueckon cucrems! [[.1. MenaeneeBa: pacnpeneneHue IEKTPOHOB 10 SHEPTETHYECKUM
YPOBHSAM, MOAYPOBHAM U opoutansim. @usnueckuii cmpicia [lepronndyeckoro 3akoHa.

3aKOHOMEPHOCTH M3MEHEHHsI pajuyca aTOMOB XHUMHYECKHX DJIEMEHTOB, METAJUIMUYECKUX H
HEMETAJUIMYECKUX CBOMCTB IO Trpynnmam M Iepuojam. V3MEHEHHe KHCIOTHO-OCHOBHBIX CBOWMCTB
COEIMHEHUI XMMHUYECKHUX 3JIEMEHTOB B MEpUOJIaX U rpynnax. XapakTepUCTHKa XUMUYECKOTO AJIEMEHTA I10
ero nojoxenuro B [lepuoanueckoit cucreme /.M. Menneneesa.

3nauenue llepuoanueckoro 3akoHa u Ilepuonnueckoil cucTeMBl XUMHUYECKHX JJIEMEHTOB st
pa3BuTUA HayKu U npakTuku. .M. MeHaeneeB — ydeHbll U IpayKJaHUH.

ONEeKTPOOTPULATENIBHOCTh XUMHUYECKUX AJIEMEHTOB. XUMHUUYECKasl CBA3b. BHUIBI XMMHUYECKOW CBSI3U:
KOBaJICHTHAsI TOJISIpHAsl CBSI3b, KOBAJIEHTHAS! HEMOJISIpHAsl CBSA3b, MOHHAS CBsI3b. MexaHM3Mbl 00pa30BaHUs
KOBQJIEHTHOM M MOHHOM CBSI3U. DJIEKTPOHHBIE U CTPYKTYpHbIE (hOpMYJIbl BemiecTB. KaTnoHBI 1 aHMOHBI.



Kpucrannuueckne u amopduble BemecTBa. THUNBI KPUCTALIUYECKUX PEIICTOK: MOHHAS, aTOMHAs,
MOJIEKYJIApHAs U UX XAPAKTEPUCTHUKHU.

Crenenp oxucnenus. OnpenencHHe CTENEHEH OKHUCICHHS aTOMOB B OWHApHBIX COCIMHEHMSX.
OKHCIIUTENBEHO-BOCCTAHOBUTENIbHBIE peakiuu. [Ipomeccsl OKUCIEHHs W BOCCTaHOBJIEHUS. OKHUCIMTENN U
BoccTaHoBuTeNU. CocTaBlieHUE YPAaBHEHMHM HPOCTBIX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKUUd MU
paccTaHoBKa B HUX KO3(PPUIIMEHTOB METOJIOM AJIEKTPOHHOIO OaiaHca.

DKCIIEpUMEHTAIBHOE U3yUEHHUE BELLECTB U SIBICHUMN:

O3HaKOMJIEHHE C 00pa3llaMyi METAJJIOB U HEMETAILJIOB;

MOJIETUPOBAHUE CTPOEHUS MOJIEKYJ IIPU MOMOILM PUCYHKOB, MOJEIIEH, DIEKTPOHHBIX U CTPYKTYPHBIX
(opmyu;

IIPOBEJICHUE ONBITOB, WUIIOCTPUPYIOIIMX IPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX pPEAKIMMA
(ropenue, peakliuy pas3ioKeHUs., COCTUHEHUS).

156.3.4. MexnpeaMeTHbIE CBSI3U.

Peanuzanus MeXnpeaMeTHbIX CBS3€M NMPU HM3YyYEHUUM XHMMHHM B &8 Kiacce OCYILIECTBISETCA 4epes
UCIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MMOHSTHIA, TaK W TIOHSATHUH, MPUHSATBIX B OTJCIIBHBIX
€CTECTBEHHBIX HAYKaX.

OOme ecTeCTBEHHO-HAy4YHBIC TMOHSATHSA: SIBIEHHE (TIpolecc), Hay4yHbIH (akT, THIOTE3a, TEeopus,
3aKOH, aHalu3, CHHTE3, KJacCHU(UKaIusi, MepUOJUYHOCTh, HAOIIOJEHUE, HKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEpPEHUE, MOJIETIb.

Ouzuka: SBICHHUS NPUPOIBI, (PU3MYECKUE SBICHUS, BEIIECTBO, TeNO, (PU3MYECKHe BEIUYUHBI,
eIMHUIIBI U3MEpeHus, 00BEM, Macca, arperaTHbIE COCTOSIHUE BEUIECTBA, aTOM, JIEKTPOH, TPOTOH, HEUTPOH,
MOH, MOJIEKYJIa, CTPOCHHE Ta30B, KUAKOCTEH M TBEPAbIX (KPUCTAJUIMYECKUX) TEJ, dIEKTPUUECKHUN 3aps,
KOJIMYECTBO TEIUIOTHI.

buonorus: 6uochepa, hoTocuHTe3, MPOIECCH 0OMEHA BEIIECTB.

I'eorpadus: armocdepa, ruapochepa, MuUHEpabl, TOPHBIE TOPOJIBI, MTOJIE3HBIE NCKOTIAEMBbIE, TOILIHBO,
BOJIHBIE PECYPCBHI.

Texnonorus: TexHochepa, MPOU3BOACTBO, XMUMUYECKHE TEXHOJOTHH, CHIPhE, KOHCTPYKIIMOHHBIC
MaTrepuabl.

156.4. Conepxanne o0y4yenus B 9 kiacce.

156.4.1. BenecTBO 1 XUMHUYECKAsT pEaKITHI.

[loBTOpenne u yrnyOsjeHHe 3HAHUN OCHOBHBIX pa3fenoB Kypca 8 kiacca. CTpoeHue aTroMoB.
CBoiicTBa aTOMOB XUMHUYECKUX JIEMEHTOB, X KOJTMUECTBEHHBIC U KAYECTBEHHbIE XapaKTEPUCTUKHU (paguyc,
ANEKTPOOTPHULIATELHOCTh, JHEprus HoHu3anuu). IlocmenoBarenbHOCTh — 3alOJNIHEHUS  AJIEKTPOHHBIX
opOuTasieii aToMOB MaibIX MepruoaoB. OcOOEHHOCTH 3aloJHEHHUs 3JEKTPOHHBIX OpOWUTaNell aToMoB
00sb1IKX nIepruooB. [lepuoanueckas cuctema XUMUYECKUX 3JIEMEHTOB B CBETE MPEACTABIEHUN O CTPOCHUN
atoMa. CreneHb OKHCIEHHsS M BaJeHTHOCTb. IIpencraBieHne O NEpHOAMYECKON 3aBUCHUMOCTH CBOMCTB
XUMHUECKUX  DJIEMEHTOB  (3JIEKTPOOTPULIATENBHOCTh, OKHUCIUTEIbHO-BOCCTAHOBUTENIbHbBIE  CBOMCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCHU/IOB U TUAPOKCHUIOB) OT CTPOEHUS aTOMA.

CrpoeHnue BelecTBa. BemectBa B TBEpIOM, KHUJIKOM M Ta3000pa3HOM COCTOSTHUM. Buabl XuMudeckoi
CBSI3M: MOHHAs, KOBAJICHTHAs (HEMOIspHas, MOJSpHAas); OOMEHHBIH M JOHOPHO-aKIENTOPHBIH MEXaHU3M
00pa3oBaHMs KOBAJEHTHOM CBSI3H.

MexMomeKynspHble  B3auMOJACWUCTBUA (BOJOpPOAHAs CBs3b, CHIBI BaH-mep-Baanbca). Tumbl
KPUCTAJIMYECKUX PELIEeTOK — aTOMHAas, WOHHAas, METajUIn4yecKas, MOJEKYJsIpHas — U OCOOEHHOCTH HX
CTpO€HHUs. 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEHIETKN U BUJIa XUMUYECKOM CBSI3H.

OcCHOBHbIE 3aKOHOMEPHOCTH MpPOTEKaHUs XHUMUYecKuX peakuuid. Kiaccupukanuss XUMHUECKHUX
peakuuii Mo pa3’auyHbIM MpU3HAKaM (MO YHUCIYy M COCTaBY YYacTBYIOIIMX B pEAKIMU BEUIECTB, IO
TerIoBoMY 3 (exTy, Mo U3MEHEHUIO CTENeHEeW OKHUCICHHUS] XUMUYECKUX 3JIEMEHTOB, 0 00paTUMOCTH, IO
YUYacCTHIO KaTalu3aTopa, 10 arperaTHOMY COCTOSIHUIO PEarMpyIOIIHUX BEIIECTB).

DOneMeHThl XUMHYECKONW TepMOIAMHAMHMKHU. DHEpPreTuka XHMMUYEeCKuX peakuuid. TernoBoil addekt
XUMHUYECKON peakuu. DK30- U SHJIOTEPMUUYECKHE PEAKIIUN, TEPMOXUMHUUYECKHE YpaBHEHUs. 3aKoH ['ecca n
€ro cieAcTBUs. Brruncienus no TepMOXUMHYECKUM YPaBHEHUSM.

[loHsTHE O CKOPOCTH XMMHMYECKON peakUMH. 3aKOH JeicTByromuX Macc. DakTopsl, BIUAIOIIME HA
CKOPOCTh XUMUYECKO peakiuu. DHeprus aktuBamuu. [lorstre o katanuse. @epMeHThl. THTHOUTOPHI.

[TonsiTue 00 oOpaTHUMBIX W HEOOPATUMBIX XMMHUYECKUX peakuusx. [loHsTHe 0 XUMUYECKOM
paBHoBecu, npuHuun Jle [llatense. YcnoBus cMEIEHnsS XUMUYECKOTO paBHOBecHs. DaKTOpPBI, BIUAIOIINE



Ha COCTOSIHUE XUMHUYECKOro paBHOBecus. I[IporHosmpoBaHue BO3MOXKHOCTH IPOTEKAHUS XHMHUYECKUX
MPEeBpALICHUI B Pa3IMYHBIX YCIOBUSX HAa OCHOBE IMPEJICTABICHUM 00 M3yYEHHBIX AJIEMEHTaX XUMHUYECKOU
KUHETUKU U TEPMOJIMHAMUKHU.

OKHCINTENbHO-BOCCTAHOBUTEbHBIE  peakuud.  OKHUCIUTENIbHO-BOCCTAHOBUTENbHBIE  CBOWCTBA
XUMHUYECKHUX 3JIEMEHTOB, 3aBUCUMOCTb OT CTENEHHM OKHUCIICHHS. BakHble OKMCIUTEIN U BOCCTAHOBUTEIH.
[lepmanranar xanus (xapaktepuctuka). CocTaBieHHE YypaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIX
peaKIuii ¢ UCIIOJIb30BaHUEM METO/1a HJIEKTPOHHOro OanaHca.

DNEKTPOIUTUYECKAs AUCCOIMAIMsI. XUMUUYECKHE PEaKIMKU B PacTBOpax. Teopus 3MEKTPOIUTHUECKOI
mucconnanuu.  PactBopenme kak  (usumko-xumuueckuid  mporecc. [lomatme o ruaparax U
KpUCTAJIOTUApPATaX. DJEKTPOIUTHl M HEIJIEKTPONUThl. KaTHOHBI, aHMOHBI. MeXaHu3M JUCCOLUAIUN
BEIIECTB C pa3IMYHBIM BHUJOM XUMHUYECKOW CBsi3u. CuibHble W cnalbbie 3yeKTpoiuThl. CTeneHb
JIUCCOLMAlMKM, KOHCTaHTa Jaucconuanuu. VMonHoe mnpousBeneHue BoAbl. BogoponHblil mokazaTelnsb.
NunukaTopel. DIEKTpOIUTHYECKAS JUCCOIUAIUS KUCIIOT, OCHOBAHUN U COJICH.

Peakuuu wmoHHOro oOMmeHa. YCIOBHUS TNPOTEKaHHs peakiuil HOHHOro oOmeHa. MomekynspHbIe,
IIOJIHBIE U COKpAIllEHHbIE MOHHBbIE YpaBHEHMs peakuuidl. CBoWcTBa KHMCIOT, OCHOBAaHUN U COJIEH B CBETE
MIPe/ICTaBICHUM 00 IEKTPOIUTUYECKON nuccounanuu. KauecTBeHHbIE peakiuy Ha HOHBI.

I'mpponuz coneil. MoHHBIE ypaBHEHHUs T'Hapoiu3a cojieil. XapakTep cpeabl B BOJIHBIX pacTBOpax
COJIEH.

DKCIepUMEHTAIbHOE M3YYEHUE BEIECTB U SIBJICHHUI: 03HAKOMJIEHHE C MOJCISMHU KPUCTAJUIMUECKUX
pEIIeTOK HEOPraHUYECKUX BEIECTB — METAJUIOB W HEMeTauloB (rpaduTa M anMasa), CIOKHBIX BEUIECTB
(xopuna HaTpuUA);

UCCIIeTIOBaHKE 3aBUCIMOCTH CKOPOCTH XUMHYECKON PEeaKIK OT BO3AEMCTBUS Pa3INYHbIX (DaKTOPOB;

OTIBITHI, WITIOCTPUPYIOIIKE 00PaTUMOCTh XUMUYECKUX PEaKIuii;

HCCIIeIOBaHKE 3JIEKTPOIMPOBOAHOCTH PACTBOPOB, MpoIiecca AUCCOUAIINN KUCIIOT, IEI0YeH U COTeil;

MPOBE/ICHUE OMNBITOB, WUTIOCTPUPYIOIIMX TPHU3HAKK TPOTEKAaHUS pEeaKIuii HMOHHOTO OOMeHa
(oOpa3oBaHue OcaaKa, BBIACICHHUE ra3a, 00pa3oBaHUE BOJIbI);

MPUMEHEHHE MHIUKATOPOB (JIAKMYyca, METHIIOpaHXa 1 (eHoI(TaIenHa) IJIsl OTPEIeICHUs XapakTepa
Cpelbl B pacTBOpax KHUCIOT, OCHOBAaHUM U COJICH;

MIPOBEJICHUE ONBITOB, WUIIOCTPUPYIOIIMX IPUMEPbl OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMM
(ropenue, peakiiuy pa3ioKeHHs], COeTUHEHU);

pacrno3HaBaHHE HEOPraHMUECKHUX BEIIECTB C IOMOIIbI0 KAUYECTBEHHbIX PEAKIMI Ha HOHBI;

pElIeHNEe JKCIIEPUMEHTAIBHBIX 3a7ad M0 TeMaM: «OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKLIAN»,
«Muaponus coneity, «INEKTPOTUTHUYECKAS TUCCOITAALINS.

156.4.2. Hemerannbl 1 UX COEQUHEHMUS.

OO6mrast xapakTepucTuka HemMeTauioB. OCOOEHHOCTH CTPOEHHS aTOMOB XHUMHYECKHX DJIEMEHTOB,
IPOCTBIX  BEIIECTB,  aIoTponus.  OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIE  CBOMCTBA ~ HEMETAJLJIOB.
CpaBHHTENbHAS XapaKTEPUCTUKA COSAMHEHUN HEMETAIIIOB.

OOmast xapakTepucTHuKa TranoreHoB. OcCOOEHHOCTH CTPOEHHs AaTOMOB, XapaKTEepHbIE CTENEHH
okucieHus. CTpoeHue n pU3nYecKue CBOMCTBA MPOCTHIX BELIECTB — rajoreHoB. XMMHYECKHE CBOICTBA Ha
npuMepe xjopa (B3auMoOJeHcTBHE € MeTaulaMH, HeMeTalllaMH, BOJOH, miesnouamu). XJIOPOBOAOPOI.
ConsiHast KUCI0Ta, XUMUYECKUE CBOICTBA, MOJIy4YeHUE, MpUuMeHeHue. JlelicTBre Xjopa 1 XJI0poBO0pO/ia Ha
OpraHM3M 4eJoBeKa. Baxhelmme xJopuapl M HX HaxoxnaeHue B npupozae. [lonstue o
KHCIIOPOJICO/IEPKALLIUX KUCIIOTaX XJIOpa U UX COJISX.

VVIA-rpynnel. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEepHbIE CTeNeHW okucieHus. CTpoeHue M
(u3nyecKkre cBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOa U Cepbl. AJIOTPONHBIE MOAUPUKAIIMN KUCIOPOa U
cepbl. XMMUYECKUE CBOMCTBA CEPBI (B3aMMOJEICTBUE C HEMETAIIJIAMH, METaJlJIaMi, KOHLIEHTPUPOBAaHHBIMU
a30THOM M cepHOi kucimoTamu). CepoBoIOpOI, CTpoeHUE, GU3NIECKUE U XUMHUECKUE CBOMCTBA (KUCIOTHBIC
U BOCCTAaHOBHTEJbHBIE CBOMCTBA). OKCHABI Cepbl Kak IMPEICTaBUTENM KHUCIOTHBIX OKCcHIO0B. CepHucTas
kucnota u ee conu. CepHasi KuCIOTa, pU3MUECKHE U XUMUYECKHE CBOMCTBA (0OILIME KaK MpPeCTaBUTEINS
KJlacca KUCIOT U crneuududeckue). Coiau cepHOM KUCIOTHl. XMMUYECKHE PEaKIMH, JeXKallue B OCHOBE
MIPOMBIIIJIEHHOTO Ccroco0a MOJy4eHUs CepHOM KucaoThl. IlpencTraBienus o XMMHYECKOM NPOU3BOJICTBE U
CBSI3aHHBIX C HUM Tpodeccusx. IIpumenenne cepHoil KUCIoThl U cynbdaroB. KauecTBeHHbIE peakluu Ha
cynbput-, cynbpua- u cynbpar-anHnonsl. HaxoxxaeHue cepsl U ee COeAMHEHUI B Mpupoae. XUMHUYECKOe
3arpsi3HEHUE OKpY)KAloIleW cpelbl COSAMHEHUSIMM cepbl (KUCIOTHBIE IOKIU, 3arpsi3HEHHE BO3IyXa),
CIOCOOBI €ro MpeI0TBpaILCHHS.



OOmast xapaktepuctuka 3ieMeHToB VA-rpymmbsl. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE
CTETIeHU OKUCJICHHUS.

A30T, pacrpocTpaHeHHE B Tpupojae, (U3UUYECKHE M XMMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE C
MeTaJlJlaMH, BOJOpOJIOM, Kuciopoiom). KpyroBopor a3zora B mpupoje. AMMHAK, ero (usmueckue u
XMMHUYECKHE CBOMCTBA (OKHMCIEHUE, OCHOBHBIE CBOMCTBA BOJHOTO pacTBOpA), IPUMEHEHHUE U IOJIyYEHUE B
nabopatopu U MPOMBIIIIEHHOCTU. OH aMMOHMS, TOHOPHO-aKIENTOPHBII MEXaHU3M €ro oOpa3oBaHUS.
Conu aMMOHUS, UX (PU3HYECKHE U XMMHUYECKHE CBOWCTBA (Pa3/IoKEHHE U B3aMMOACHUCTBUE CO LISTIOYaAMH),
npuMeHenue. KadyectBenHas peakius Ha WoHbl ammoHus. Oxcuawl azota (I, I, 111, 1V, V). Azorucras
KHCIOTa. A3OTHas KHUCIIOTa, €€ TMOoJy4YeHue, (U3NYeCKHe M XUMHUYECKHEe CBoOicTBa (00IMe Kak
MpPeJICTaBUTEINS KJIacca KUCIIOT U crienuduueckue), mpuMeHeHHe. XUMUYEeCKUe peaklnHy, JeKallie B OCHOBE
MOJTyYeHUsI a30THOM KHCJIOTHI B NMPOMBINUIEHHOCTH. HuTpaThl M HuUTpuThL. KauecTBeHHbIE peakuuu Ha
HUTpAaT- M HUTPUT-AaHUOHBI. XHMHUYECKOE 3arpsi3HEHHE OKPYXalolleil cpenbl COeAMHEHUSMU a30Ta
(KUCIIOTHBIE JOXAH, 3arPSI3HEHUE BO3/1yXa, [IOYBBI U BOJOEMOB).

®dochop, amnorponHbie Moaudbukamuu (ocdopa (Genblii m KpacHbld (dochop), duzHUecKue u
XMMHUYECKHE CBOMCTBA (B3aMMOJECMCTBHE C METAJUIAMU, KHCIOPOAOM, T'aJIoOr€éHaMH, KOHIIEHTPUPOBAaHHBIMU
a3oTHOM W cepHoil kucimotamu). Oxcunbl docdopa (I, V), dochopnas kucnora, dusmyeckue u
XUMHYECKHE CBOWCTBa, monydeHue. KauecTBeHHas peakiuss Ha Qocdar-uonsl. [IpencraBneHus o
ranoreangax docdopa (11, V).

[TonsiTHE © MUHEPATBHBIX YHAOOpeHUsX. A30THBIC, (ochopHBIE, KOMIUICKCHBIC YIOOPCHHSI.
XUMHYECKOE 3arpsi3HEHUE OKPYIKaIOIIeH Cpelibl COeTMHEHUsIMU a30Ta U (ocdopa.

Oo6mas xapakrepuctuka 31eMeHTOB |VA-rpymmbl. OcOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEpPHBIS
CTETIEHHU OKUCJICHHUS.

VYraepon, amnorponHsle Momudukanuu (rpadut, anmas, ¢ymwiepen, rpadeH, HaHOTpYOKH),
¢dbu3nuecKkue U XMMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB (B3aUMOCHCTBHE C METalUIaMH, HEMETaJIaMH,
KOHIICHTPUPOBAaHHBIMHM a30THOM U cepHoMl kucimoramu). [lonsrue o0 amcopOuuu. KpyroBoport yriepoaa B
npuponae. OKCUabl yriaepoaa, ux (Gpuanvyeckrue U XMMHUYECKHE CBOWMCTBA, NEHCTBUE HA YKUBHIE OPraHU3MBI,
NOJyYeHHE W MPUMEHEHHE. DKOJIIOTHUECKHE MPOOIeMbl aTMochepbl, CBsi3aHHbIe ¢ OKcuaoM yriepona (1V).
VYronpHas KUCIOTAa U €€ CONMU, MX (PU3MYEeCKHMe M XHMUYECKHE CBOICTBa, MOTYYEHHE U TMPUMEHEHHE.
Kap6onartel, ruapokapOoHathl, X cBoiicTBa. KauecTBeHHast peakiusi Ha kapOoHaT-uoHbI. Vcnonbs3zoBanue
KapOOHATOB B OBITY, MEIULIMHE, POMBIIIUIEHHOCTH U CEJIbCKOM XO3sIICTBE.

[lepBoHayasibHble MOHATHUS 00 OPraHUYECKUX BELIECTBAX KaK O COEAMHEHHUAX YIJIepoJa:
YIJIEBOIOPO/bI (METaH, 3TaH, ATWUJIEH, aleTWJIEeH), ATAaHOJ, TJIMIEpUH, YKCycHas kuciora. Ilpupoansie
HCTOYHUKHU YTIIEBOJIOPOAOB (yroJib, IPUPOAHBIN Ia3, HEPTH), MPOIYKTHl UX MEPEPAOOTKH, UX POJIb B OBITY U
OPOMBIINIIEHHOCTH. [loHATHE O OMONIOTMYECKM Ba)KHBIX OPraHMYECKHUX BELIeCTBAaX — XKHUpax, Oeikax,
YIJI€BO/IaX — M UX POJIM B )KU3HU YesloBeKa. ENMMHCTBO OpraHn4ecKuX U HEOPTraHUYECKUX COeTMHEHUH.

Kpemuuii, ero ¢gusnueckue U XMMHYECKHE CBOICTBa (B3aMMOJAEHCTBHE C METaJUIaMHU, KHCIOPOOM,
YIIepoAOM, TrajoreHaMM), MoJdydeHHe U npuMeHeHue. Ponb kpemHus B mnpupoae u TexHuke. Oxcua
kpemHus (IV), kpeMHueBas KUCIIOTa, CHIIMKAThl: (PU3UYECKHE M XHMHYECKHE CBOWMCTBA, MOIyYEHHUE U
NpUMEHEHHE B OBITY W TPOMBIIUICHHOCTH. BaXHEWIHe CTPOWTENbHBIE MaTepHallbl: KepaMuKa, CTEKIIO,
LIEMEHT, 0eToH, jxene300eToH. [IpoGieMbl 0e30macHOr0 HMCHOJIb30BAHUS CTPOMTEIBHBIX MAaTEpHUalIOB B
TTOBCETHEBHOM KU3HH.

bop. OcoGennoctu ctpoeHuss artoma. OOmmMe mnpencTaBieHUs O (GU3UUYECKUX M XUMHUYECKHX
CBOMCTBax. bopHas kucmuora.

DKcIepUMEHTAIbHOE U3yUeHHE BEIECTB U SBJICHUI:

03HaKOMJIEHHE C 00pa3liaMy MPUPOJAHBIX XJIOPUJIOB (IraIOr€HUIO0B);

MIPOBE/ICHUE ONBITOB, OTPAKAIOMIMX (U3UUECKUE M XUMHUYECKHE CBOICTBAa TaJOr€HOB M HX
COeIMHEHNH];

U3y4YEHUE CBOMCTB COJITHOU KUCIIOTBHI;

MIPOBEJICHNE KAUYECTBEHHBIX PEaKIUil Ha XJIOpUJI-, OpOMUI- U HOJUA-UOHBI U HAOII0JCHNE MPU3HAKOB
UX MPOTEKAHHUS;

O3HaKOMJIEHHE C 00pa3liaMy Cephbl U €€ MPUPOIHBIX COeTMHEHU;

HabroieHue mpoliecca 00yrIIMBaHuUs caxapa Moj JeHcTBUEM KOHLEHTPUPOBAHHOM CEPHOM KHCIOTHI;

M3yuyeHHe XMMUYECKHX CBOMCTB pa30aBlIeHHON CEpHOM KUCIIOTHI,

MIPOBEJICHUE KaueCTBEHHBIX peakuuid Ha cyiabQui-, cyiabGuT- U CynbpaT-uOHBl U HAOIIOACHHE
MIPU3HAKOB UX MPOTEKAHUS;



O3HaKOMJIEHHE ¢ (PM3UUYECKUMHU CBOICTBaMU a30Ta, ¢ocdopa u ux coequHeHui, 00pa3aMu a30THBIX
1 hochopHBIX yI10OpeHuit;

MoJIyYeHue, coOMpaHue, paclo3HaBaHHE M M3yYCHHE CBOICTB aMMMaKa, W3y4YE€HHE CBOWCTB COJEH
aMMOHUS;

MIPOBE/ICHNE KAUeCTBEHHBIX PEAKIUK HAa MOH aMMOHHMS, HUTPUT-, HUTPAT- U (ochaT-uoHbI U U3yUeHHE
IIPU3HAKOB UX ITPOTEKAHUS;

M3yueHHE B3aMMOJCHCTBHS KOHICHTPHUPOBAHHOW A30THOM KHCIOTBHI C MEIbIO, CBOMCTB (pocdopHOit
KHCIIOTHI U €€ COJIEH;

O3HAKOMJICHHE C MOJICJISIMU KPUCTAJUIMYECKHX PELIETOK aiMasa, rpadura u dymiepena, ¢ mpoueccoMm
aicopOLIMK PACTBOPEHHBIX BEILECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM IPOTHUBOra3a;

MoJIy4eHue, cooupanue, pacro3HaBaHUe U H3y4eHHUE CBOMCTB YTIICKUCIIOTO ra3a;

IIPOBE/ICHUE KAuyeCTBEHHBIX pEaKUMi Ha KapOOHAT- W CHJIMKAaT-WOHBl M M3y4YEHHE IPU3HAKOB MX
IIPOTEKAHUS;

U3y4eHHe B3aMMHBIX MPEBpalleHNi KapOOHATOB U T'HAPOKApPOOHATOB;

O3HaKOMJICHHE ¢ 0Opa3laMu MPHUPOIHBIX KapOOHATOB M CHUJIMKATOB, C HPOAYKIHEH CHUIMKATHOM
IIPOMBILIJICHHOCTH;

pellIeHne SKCIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BaxxHelne HeMeTaibl ¥ X COETUHEHUS.

156.4.3. MeTajuibl 1 UX COEUHEHUS.

O6mme cBoicTtBa MetaywioB. OOmmas XapakKTepUCTUKA XUMHUYECKHUX SJEMEHTOB — METAUIOB Ha
OCHOBaHMM MX noJokeHUsa B Ilepuoguueckoil cucreme xumudeckux sieMeHToB J[.U. MenneneeBa u
cTpoeHust atToMoB. Metamisl A- u b-rpynn. CtpoeHue mpocThIX BELIECTB — METaLuIoB. MeTaanueckast
CBSI3b U METAJUIMYECKasi KpUCTAIIIMUECKas peueTka (IpUMUTHBHAs KyOruecKkasi, 00bEMHO-1IEHTPUPOBaHHAs
KyOuueckas, TpaHElleHTpUpOBaHHAs KyOuueckas, rekcaroHajbHas IIJIOTHOYIIAKOBaHHAasi). 3aBUCUMOCTH
(Gu3MYEeCKUX CBOWCTB METAJUIOB OT CTPOCHUSA KpPUCTAUIOB. OJIEKTPOXMMHUYECKUN psA  HANpsHKEHUH
MeTtayioB. OOIMe XUMHYECKHAE CBOMCTBA MeTauToB. OOIIHe CrIocOObI MOYYeHUST METAIOB, METAJLTyPIHSL.
DJNEeKTpOJIU3 paclljlaBOB M PACTBOPOB COJEH Kak OJUH M3 CIIOCOOOB mosyyeHust metamioB. Ilonstue o
KOPpPO3UU METAJJIOB, OCHOBHBIE CITOCOOBI 3allIUThI UX OT KOppo3uu. CiuiaBbl (CTajib, YyT'yH, JIOPATIOMUHUIM,
OpoH3a). [IpuMeHeHre MeTaioB U CIUIaBOB B OBITY U IPOMBIIIJICHHOCTH.

156.4.3.1. Metamnsr A-rpymi.

Hlenouynsle MeTauibl: nojokeHue B llepuonnueckoil cucreMe  XMMHUYECKUMX — JJIEMEHTOB
JI.1. MenneneeBa, CTpPOCHUE UX aTOMOB, HaXOXKEHHE B Npupoje. Puznyeckue 1 XuMUYeCKUe CBOWCTBA (Ha
IpUMepe HATpHs U Kayus), noiaydeHue. OKCUabl U THAPOKCUIbI HATpUS U Kanud. [IpumMeHeHue mienouHbIX
METAJIJIOB U UX COEANHEHUN. bruonornyeckas posib HaTpUs U Kausl.

[IlenoyHo3eMenpHbIE METaUIbl MarHuid W KaupLui: monoxeHue B Ilepumonnueckoil cucreme
xuMHuueckux sneMeHToB .M. MenneneeBa, CTpoeHUE UX aTOMOB, HaXOXJAeHUE B npupoae. dusznyeckue u
XMMHYECKHEe CBOMCTBA MarHus U Kajblysl. BaxkHelme coeJMHEHNs Kanblus U Maraust (OKCHJI, TUAPOKCHU]I,
COJIM), CBOMCTBa, npuMeHeHue. JKecTKocTh BOJBI U CHOCOOBI ee ycTpaHeHHs. KpyroBopoT Kaiblus B
IIPUPOJIE.

Amomunnii: nonoxkenne B Ilepuonnueckoit cucreme xumuueckux snemeHToB /.M. Menneneesa,
CTpOEHHE aTOMa, HaXOKAeHue B npupojae. Pu3nueckue 1 XMMUUYECKUE CBOMCTBA aIFOMUHUS. AM(OTEpHbIE
CBOIMCTBA OKCHJA U THAPOKCUAA aTtoMUHUs. [IpuMeHeHne aatoMUHNS U €ro CIIJIaBOB.

156.4.3.2. Metannsl b-rpymm.

OObmas xapakrepucTuka MeTaiioB b-rpynn (mo6ouHsix moarpymnn): nosnoxenue B Ilepuoanueckoit
cucreMe XuMHueckux anemMeHToB J[.J1. MenneneeBa, 0COOEHHOCTH CTPOEHUSI aTOMOB. SIBJI€HHE «IIpoBaia»
JNIEKTPOHA Ha TPUMEpe CTPOCHUS aTOMOB Xpoma, Meau, cepeOpa. BameHTHble cocrosiHus aTomoB 0-
JJIEMEHTOB, CTENEHU OKHCIEHUS aTOMOB B COEAMHEHUSX. 3aBUCUMOCTb KHCIOTHO-OCHOBHBIX CBOMCTB
OKCHJIOB U THAPOKCUIOB METAJUIOB OT 3HAYEHUS CTENIEHH OKHCIIEHUS JIEMEHTa B COeTMHEHUH (Ha mpuMepe
coequHeHn xpoMa). [lepBoHauanbHbIE MPEACTABICHUS O KOMIIJIEKCHBIX COSUHEHMSIX.

Menabp u cepeOpo: CTpoeHHME aTOMOB, CTENEHHM OKHcieHus. OOmue KpaTKue NpeJCTaBICHUS O
(GU3NYECKUX U XUMHUECKUX CBOWCTBAX MPOCTHIX BELIECTB (B3aUMOACUCTBUE C KUCIOTAMU-OKHCIUTEISIMHI),
00 MX OKcHJax, TMJIPOKCHJAX U COJsAX, MX HpuMeHeHuu. [IpencraBieHuss 00 aMMHAUHBIX KOMIUIEKCAX
cepebpa u meau. KauecTBeHHBIE peakIiy Ha KaTHOHBI Meau (2+) u cepebdpa.

[{uHK: cTpoeHHe aToMa, CTENEeHb OKUCIIECHHs. XapaKTepUCTHKa (PU3HMUECKUX U XUMHUECKUX CBOMCTB,
pUMeHeHue, aM(poTepHbIE CBOMCTBA OKCUAA U THApoKcHaa. KauecTBeHHbIE peakliuy Ha KaTHOHBI IIMHKA.

Xeneso: ctpoenne aroma, creneHu okuciaeHus. Haxoxnenue B npupoae. dusndeckre 1 XUMUYECKUE



CBOICTBa Kele3a, MpuMeHeHue. buonoruueckas poiib xene3a. OKCUIbl, TUAPOKCUABI U conu kene3a (1) u
xenesa (l11), ux cocras, cBoiicTBa u monyueHue. KauecTBeHHbIC peaKIIuy Ha KaTHOHBI Jkese3a (2+) u xxenesa
(3+). YUyryn u cramp — cruiaBbl skene3a. [Ipon3BoACTBO yyryHa M CTald. DKOJIOTHYECKHE IPOOIEeMBI,
CBSA3aHHBIE C METAJUTYPIrU4€CKUMU ITPOU3BOJCTBAMH.

DKCIepUMEHTAJIBHOE U3yUEHHUE BELLIECTB U SIBICHUMN:

O3HaKOMJIEHHE C 00pa3llaMyu METAJIJIOB U CIUIABOB, UX (PU3NYECKHUMH CBOWCTBAMU;

MOJIETUPOBAHUE METAJUIMUECKON KPUCTAUINYECKON PEILIETKH;

M3y4YEHUE B3aUMOJICHCTBUS METAUIOB C BOJOM, C pacTBOpaMU COJIEM M KHUCJIOT, HCCIEJOBaHUE
MIPOIIECCOB 3JIEKTPOIIN3a pacTBOpoB xyopuaa meau (1) u monuna kanus, KOppO3UU METAILIOB;

U3Yy4YeHHE OCOOCHHOCTEH B3aMMOJCICTBHUS OKCHUIOB KalbIUsl U HATPUS C BOAOU, UX TUAPOKCUIOB — C
okcuaom yriepoaa (1V) u kucnoramu;

M3Yy4YEeHHE CBOICTB KapOOHATOB U T'HAPOKAPOOHATOB KaJlbLIKs, KECTKON BOJIBI;

M3Y4E€HHE ITPOLIECCOB MOIYYEHUsI TUAPOKCUIOB KEJIe3a, UX XUMHUUYECKUX CBOMCTB;

M3Y4YEeHHE TMPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX peaklMil Ha MOHBI (MarHus, KaublMs, alllOMUHUSA,
LIMHKA, XKeme3a (2+) u xenesza (3+), menu (2+);

Ha0JII0/IeHNE U ONMCaHNe OKpaIllUMBaHUSI IIJIAMEHH HOHAMH HATPHS, KaJIUs U KaJIbIus;

ucclieioBaHne aM(pOTepHBIX CBOMCTB TMAPOKCHIA alFOMUHUS, Tuapokcuaa xpoma (I11) u ruapoxcuna
LMHKAa;

pellIeHre SKCIEPUMEHTAIbHBIX 33/1a4 0 TeMe «BakHele MeTaibl U UX COEIUHEHUS».

156.4.4. Xumust u OKpyXkaromias cpea.

BemecTtBa m Marepuasbl B MOBCEIHEBHOW >KU3HHM 4YEJIOBEKA. BakHeilline BelecTBa U MaTepUallbl,
obnacTu uX NMpuMeHeHus. be3omacHoe MCHoNb30BaHME BEUIECTB U XMMHUUYECKHUX peakiuil B ObiTy. [lepBas
MIOMOLIb MPU XUMHUUYECKUX 0XKOTaX U OTPABJICHUSIX.

HoBele maTepuaiibl 1 TexHONOTUU. [[pUHIIUIBL «3€TI€HON XUMUK.

OCHOBBI 3KOJIOTUYECKOM TI'PaMOTHOCTH. XHMMHSI U 3/I0pOBbE. 3HAUEHHE H3YYa€MbIX XHUMHUYECKHUX
AJIEMEHTOB U UX COCIMHEHUH I QyHKIMOHUPOBaHUS opraHu3Ma uesioBeka. [lonstue o 3mopoBoM obpasze
KU3HHU.

XUMUYEeCKOe 3arps3HEHHE OKpYXKarolled Ccpeabl. ODKOJOTHYECKHEe MpOoOJIeMbl, CBS3aHHBIE C
COCAMHEHHSMHU YIJIEPOJa, a30Ta, cepbl, Tskenbix MetauioB. [lonstue o [1IK. Pons xumuu B pemeHuun
HKOJIOTHUECKUX MPOOIEM.

OKCIIEpUMEHTAJIbHOE HW3YyYEHUE BELIECTB U SBJICHUN: O3HAKOMJIEHHME C o0OpasllaMHd MaTepHualioB
(cTekisio, CIUIaBbl METAJIOB, TOJUMEPHBIE MaTepUalbl), ONPENEIEHUE KHUCIOTHOCTH IPUPOIHBIX BOJ,
MOJIETTMPOBaHUE Mpoliecca 00pa3oBaHUs KUCIOTHOTO O/, U3yUYEHHE €0 BO3/ICHCTBUS HA MaT€pHAIIbI.

156.4.5. TloBTopenue u 0000IIeHNE 3HAHUI OCHOBHBIX Pa3iesioB KypcoB 8—9 Kiiaccos.

[Tepuonnueckuii 3akoH u [lepuoanueckas CUCTEMa XMMUYECKUX JJIEMEHTOB B CBETE MPEACTABICHUIN O
CTPOEHMSI aTOMa. 3aKOHOMEPHOCTH B M3MEHEHHMHM CBOWCTB XMMHYECKHMX JJIEMEHTOB U HX COCIMHEHUH B
nepuoax u rpymnmnax.

CrpoeHue BeliecTBa B TBEPJIOM, KUJIKOM M Ta3000pa3HOM COCTOSHUH. BHUAbI XMMHYECKOH CBS3H.
3aBUCUMOCTb CBOMCTB BEILIECTBA OT THIAa KPUCTAIINYECKON PEIIETKU U BUAA XUMHUYECKON CBS3H.

Krnaccudukanus XUMHUYECKUX PEAKIUi MO pa3NuYHbIM Mpu3HakaMm. [IporHo3upoBaHre BO3MOXKHOCTH
MPOTEKAaHNUs XUMUYECKUX MPEBPAICHUI B Pa3IMYHBIX YCIOBMSIX Ha OCHOBE NMPEACTABICHUN XUMUYECKOU
KUHETUKU U TEPMOJIMHAMUKHU.

XHAMHMUYECKHE peakuuu B pacTBopax. Iuaponns coseld. Peaknum OKHCIEHUSA-BOCCTAHOBIICHUS.
DneKTponus3.

CBoilicTBa KMCIIOT, OCHOBAHUN U COJIEH B CBETE MPEJICTaBICHUN 00 3JIEKTPOIUTHYECKON TUCCOLUAIIUU
1 OKHUCITUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIX.

156.4.5.1. MexmnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeaMETHBIX CBA3€M NpU HM3Y4EHMM XHMHUU B 9 Kiacce OCYILIECTBIISETCS uepe3
HCIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX IMOHSTHM, TaK W TOHATUN, MPUHATHIX B OTIEIbHBIX
€CTECTBEHHBIX HayKax.

OOmue ecTecTBEHHO-HAayuYHble MOHSATHS: sBJIEHHE (IpolecC), Hay4YHbIH (akT, TMIOTEe3a, TEeopus,
3aKOH, aHaJU3, CUHTE3, KiIacCU(UKAIMs, MepUOJUYHOCTh, HAOIIOACHUE, HKCIEPUMEHT, MOJIEIUPOBAHUE,
U3MEpPEHUE, MOJIEIb, TEXHOJIOTUS, MaTEpHaJIbIL.

®duszuka: BElEeCTBO, TeNO, GU3NUECKUE BEIMUUHBI, €AUHUIIBI U3MEpPEHHs, Macca, 00bEM, KOJINYECTBO
TEIUIOThI, aTOMBI U MOJIEKYJIbI, arperaTHbIE COCTOSIHUE BEUIECTBA, CTPOECHUE I'a30B, KUIAKOCTEW U TBEPHBIX



(KpUCTAJUIMYECKHMX) TeJ, KPUCTAIMUECKasl pEIIeTKa, 3JIEKTPOH, SIpO aroma, MPOTOH, HEHTPOH, HOH,
HYKJIUJI, U30TOMbI, KBAaHTHI, PaIHOAKTUBHOCTbH, allb(a-, 6eTa- U raMMa-u3ilydeHue, EeKTPUIeCKui 3apa,
MIPOBOJIHUKH, MTOJTYITPOBOJAHUKH, TUAIICKTPUKH, COTHEUHBIH CIIEKTp, PAa3JI0KEHHE OEJIOro CBETA B CIEKTP.

buonorusi: skocucrema, Oumocdepa, (HOTOCHMHTE3, NPOIECCHl OOMEHa BEIISCTB, MHHEPAIbHBIE
y10OpeHHUsl, MUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, rugpocdepa, MUHEpAIIbl, TOPHBIE TOPO/IbI, MOJE3HbIE HCKOMAeMbIe, TOILUIUBO,
BOJIHBIE PECYPCHI, IJIAaHETa 3eMIIS.

TexHonorus: CTPOUTENIbHBIE TEXHOJOTHH, CEJIbCKOXO3SHCTBEHHbIE TEXHOJIOTUH, TEXHOJOTUU
3JIEKTPOHHON TPOMBIIIIJIEHHOCTH, HAHOTEXHOJIOTUH.

156.5. [Inanupyemble pe3yibTaThl OCBOSHHUS MPOrpamMMbl IO XMMHH Ha YPOBHE OCHOBHOI'O OOIIETO
oOpazoBanus (yriryOJIeHHBIH YPOBEHB).

156.5.1. I3yueHne XxUMHHM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs HAINPaBJICHO Ha JOCTHKCHHUE
O0y4aroIUMUCS JIMYHOCTHBIX, METANpPEJIMETHBIX M TPEAMETHBIX pPE3YJIbTaTOB OCBOCHHUS COJEPKAHUS
y4eOHOT0 MpeameTa.

156.5.2. JInyHOCTHBIE pe3yJabTaThl OCBOCHHMS MPOTPaMMbl OCHOBHOTO 0OLIEro 0Opa3oBaHUS
JOCTUTAIOTCSl B XOJl¢ OOYy4YeHHS XHMHUU B €IWHCTBE Y4YeOHOM M BOCHHMTATEIBHOW JEATEIbHOCTH
00pa3oBaTeNbHON OpPraHU3allyd B COOTBETCTBUH C TPAIUIIMOHHBIMH POCCUHCKUMH COLMOKYIBTYPHBIMU H
JyXOBHO-HPABCTBEHHBIMHU ILIEHHOCTSIMH, MPUHSTHIMU B OOIIECTBE MpaBWIaMH W HOPMaMH IOBEJCHUS U
CIIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHHUS, CAMOPA3BUTHUS M COLMAIN3ALNHN 00YJaIOLIIXCS.

JIM4HOCTHBIE pPE3YyJbTAThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CHCTEMOM
MO3UTHUBHBIX IEHHOCTHBIX OPUEHTALMH M PACUIMPEHHE OIbITA JEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B
YacTHU:

1) naTpHOTHYECKOTrO BOCIIUTAHUS:

MPOSBIICHUE IIEHHOCTHOTO OTHOLIEHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HAy4YHOMY U
HUCTOPUYECKOMY HACJIEAWI0, TOHMMAaHWE 3HAYEHUS XUMHYECKOW HAyKd M TEXHOJOTHH B IKHU3HH
COBPEMEHHOT0 00IIeCTBa, B pa3BUTHH SKOHOMUKH Poccuu 1 cBoero pernoxa;

2) rpaXJaHCKOTO BOCITUTAHMSL:

MPEJICTABJICHHE O COIMAIBbHBIX HOPMaxX U MpaBUiIaX MEXKIUYHOCTHBIX OTHOLICHHH B KOJUIEKTHBE,
IIPOSIBJIEHNE KOMMYHUKATUBHOM KYJIbTYphl B pa3HOOOPa3HON COBMECTHOMH J1€ATEIbHOCTH;

CTpeMJICHHE K B3aUMOIOHMMAHUIO U B3aUMOIOMOINM B Tpolecce ydeOHOW U BHEyuyeOHOU
NeSTeIbHOCTH;

TOTOBHOCTb OILIEHUBATh CBOE MOBEJCHHE U MOCTYIKU CBOUX TOBApHUILEH C MO3UIMU HPABCTBEHHBIX U
MIPABOBBIX HOPM C YU9E€TOM OCO3HAHHS MOCIIEICTBHI MTOCTYIIKOB;

3) hopMupOBaHHS IIEHHOCTH HAYYHOTO MO3HAHUSL:

MHUPOBO33PEHYECKHE TPEICTABICHUSI O BEIIECTBE M XHUMHYECKOW PEaKIMH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKH W HEOOXOAMMBIE ISl MOHUMAHHS CYIIHOCTH HAyYHOW KapTHHBI
MUDA;

OCO3HaHME IIEHHOCTH HAy4HOTO IMO3HAHMS Ui Pa3BUTHS KaXKJIOTO YeJOBEKa W MPOM3BOIUTEIbHBIX
cuyl o0mecTBa B IIETIOM, POJM M MecTa HAayKd «XUMHS» B CHCTEME HAYyYHBIX IPEICTaBICHUH O
3aKOHOMEPHOCTSX Pa3BUTHS MPHUPOJIbl, B3aUMOCBA3SIX YEJIO0BEKa C MPUPOTHON U TEXHOJIOTUYECKOH Cpeloi;

MO3HaBaTeNbHAs MOTHBAIMSA M WHTEPEC K O0YUEHHIO, TOTOBHOCTh U CIIOCOOHOCTh K CAMOPAa3BHTHUIO H
caM000pa30BaHMIO, K MCCIIEOBATEIBCKOM 1eATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIpaBIIEHUS U YPOBHS
JalbHENIIero 00y4eHus;

4) BOCTIMUTaHHS KYJIbTYPHI 370POBbSL:

OCO3HaHHME IEHHOCTH XHM3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0pPOBBIO, YCTaHOBKa Ha
3JI0pOBBIIl 00pa3 >KU3HM, OCO3HAHUE TIOCIEACTBUNA W HEMpPHUATHUE BPEAHBIX NPUBBIUEK (YMOTpeOsIeHUs
QJIKOTOJIs, HAPKOTHKOB, KYPEHHS), HEOOXOIUMOCTH COOJIIO/ICHUS MPaBUI OE30MAaCHOCTH MPU OOpaIEeHUN C
XUMHYECKUMHU BEUIECTBAMH B YU€OHBIX U )KU3HEHHBIX CUTYaIUsX;

5) Tpy10BOTO BOCITUTAHUS:

(dbopMHpOBaHKE IEHHOCTHOTO OTHOLIEHHS K TPYIOBOU NEATEILHOCTH KaK €CTECTBEHHON MOTPeOHOCTH
YeJI0BEeKa U K MCCIIEIOBATEIbCKON IEATEILHOCTH KaK BBICOKO BOCTPEOOBAaHHOM B COBPEMEHHOM OOIIIECTBE;

pa3BuUTHE MHTEpeca K NMpodeccHsiM, CBA3aHHBIM C XHMHEH, B TOM 4YHClIe K IpodeccusiM HaydHOH
cepsbl, 0CO3HAHKWE BO3MOXKHOCTH CaMOpeaIn3aluy B 3TOi cepe;

6) 9KOJIOrMYECKOr0 BOCITUTAHHS:

OCO3HaHME HEOOXOJMMOCTH OTHOILIEHHS K IMPHPOJE KAaK MCTOYHHKY XM3HM Ha 3emjie, OCHOBE ee



CYLIECTBOBAHMSI;

MOBBIIIEHUE YPOBHSI HKOJOTHMUECKOW KyJIbTYpbl: MPUOOPETEHHUE OIBbITA IJIAHUPOBAHUS MOCTYNKOB U
OLIEHKM HMX BO3MOXHBIX MOCJIEACTBHM Ui OKpYXAlOIIeH Cpebl; OCO3HAHUE TII00AJBHOTO XapakTepa
HKOJIOTUYECKUX MpoOJeM U MyTed MX pelleHHs; CHOCOOHOCTh NPUMEHATh 3HAHUA, IOJIydaeMble IpH
M3y4YEHUU XUMUH, I PELICHUS 3314, CBSI3aHHBIX C OKPYKAIOLIEH CPEelof; aKTUBHOE HENIPUATHE IEUCTBUH,
IPUHOCSIIMX BpEA OKpPYKAIOLIeH cpeae; OCO3HaHME CBOEH pOJM KaK IpaXJaHWHAa M HOTpPeOUTENs B
YCIIOBUSIX B3aWMOCBSI3M INPUPOAHOM, TEXHOJOTMYECKOW M COLMAIBHOW Cpell; FOTOBHOCTh K YYacTHIO B
IIPAKTUYECKOH 1eATEIbHOCTH SKOJIOTNYECKON HaIllPaBJIE€HHOCTH.

156.5.3. MeranpeaMeTHbIe pe3yabTaThl 00yUaIOIMXCs, OCBOUBIINX IPOTPAMMY 110 XUMUH OCHOBHOTO
o0miero o0pa3oBaHus, BKIOYAIOT:

YCBOEHHUE MEXIUCLHUIUIMHAPHBIX (MEKIIPEIMETHBIX ) IOHATUH, OTPAKAIOLIUX MaTEPUAIILHOE €TUHCTBO
MHUpa U IpoLecc MO3HaHMs (BELIECTBO, CBOMCTBO, HEPIHUs, SBJICHUE, HAy4HBbIH (AKT, 3aKOHOMEPHOCTD,
TUIOTE3a, 3aKOH, TEOPHUs, HAOJII0/IEHUE, U3MEPEHUE, UCCIIEI0BAaHUE, SKCIIEPUMEHT U JPYTHE);

OBJIaJICHHE YHHBEPCAIbHBIMUA YYCOHBIMH JEHCTBHAMH ([I03HABATEIBHBIMH, KOMMYHHKAaTHBHBIMH,
PETYJIATUBHBIMU), BOXKHBIMH JUIS TOBBIICHHS () ()EKTHBHOCTH OCBOCHUS COICPIKAHUsSI YI€OHOTO MpeaMerTa,
(GbopMHpOBaHUS KOMIIETCHLUH, a TakXe MPOEKTHO-HCCIEIOBATEIBbCKON IESITeNbHOCTH O00yYaromuxcs B
Kypce XUMUH;

CIOCOOHOCTh UX UCIIOJIB30BaTh B y4eOHOM, I03HABATEIbHON U COLIMATIBHON MPaKTHKE.

156.5.3.1. OBnaneHue yHUBEPCATbHBIMU MIO3HABATEILHBIMH YUCOHBIMU JACHCTBHSIMH BKITFOYACT:

1) 6a30BbIC JIOTHYECKUE ACHCTBUSA:

YMEHHMSI UCII0JIb30BaTh NIPUEMBI JIOTMUECKOTO MBILIUIEHUS IIPU OCBOCHUU 3HAHUM: PACKpPbIBaTh CMBICI
XUMUYECKUX MOHATUH (BBLAEIATH UX CYLIECTBEHHBbIE NMPU3HAKU, YCTAaHABIUBATh B3aUMOCBS3b C JAPYTUMHU
MOHATUSIMH); AHAJIM3UPOBATh, CPaBHHUBATH, 0000WIaTh, BHIOMpPATh OCHOBAaHHSA IS KIACCH(PHUKAIHNU H
cHUCTEMaTHU3allui XUMHUYECKUX BEIIEeCTB U XMMHUYECKUX PEAKIUN; YCTaHABIUBATh NPUYMHHO-CIIEICTBEHHbIE
CBSI3M MEXIY OOBEKTaMU M3YYEHUS; CTPOUTH JIOTHUYECKHUE PACCYXACHUs (MHIAYKTUBHBIE, I€yKTUBHbBIE, 1O
aHAJIOTMM); NpeangaraTb KpUTEPUM U BBIABJIATH OOLIME 3aKOHOMEPHOCTH M IPOTHBOPEYMS B U3Y4aeMBbIX
mpoueccax M SIBICHUSAX; IPOBOAMTH BBIBOABI U 3aKJIIOYEHHUS; YMEHHUS HNPUMEHSTh B IPOLECCE MMO3HAHUSA
NOHATUSA (MpeAMETHbIE U METaNpeMETHbIE), CHMBOJINYECKUE (3HAKOBBIC) MOJIENH, UCIIOIb3yEeMble B XMMHUH,
peoOpa3oBhIBAaTh MOJIEIBHBIC IMPEJICTABICHUS — XWMHUYECKHH 3HAK (CHMBOJI JJIEMEHTA), XUMHYECKas
¢dopMyna U ypaBHEHHE XUMHUYECKON peakluu — MpU pelieHUH y4eOHBIX 3aJay; C yYETOM 3THX MOJAEIbHBIX
IIpE/ICTAaBICHUI XapaKTepU30BaTh U3y4yaeMble XUMHUECKHE BEIIECTBA U XUMUUECKHUE PEAKIIUH.

2) 6a30BbIe UCCIIEI0BATENbCKUE IEHCTBHS (METO/Ibl HAyYHOT'O TTO3HAHUS BEILECTB U SIBICHUN):

YMEHHUSI TPUMEHSTh METOAbl HAayyHOTO IIO3HAHWS BEUIECTB M SBJICHUN Ha HMIMPUYECKOM H
TEOPETUYECKOM YPOBHSX B yUe€OHOI 1M03HaBaTEIbHOM M MIPOEKTHO-UCCIIEI0BATEIbCKON AEATEIbHOCTH;

YMEHHSI HUCIOJb30BaTh IIOCTABJIEHHBIE BONPOCHI B KAuyecTBE MHCTPYMEHTa I[IO3HAHUS U
CaMOCTOSITEJIbHO CTaBUTh BOIIPOCHI; AHAJIM3UPOBaTh (aKThl, BBIABIATH U (POpMyTUpOBaTh MpodieMy,
OTpeENATh LIETb U 33Ja4M, COOTBETCTBYIOLIME PELICHUIO MpOOJeMbl; MpeuiaraTb OMMCATEIbHYIO HIN
OOBSICHUTENIbHYIO TUIIOTE3y M OCYIIECTBIATH €€ MPOBEPKY; YMEHUS MPOBOIUTH U3MEPEHHs] HEOOXOIUMBIX
MapaMeTpoOB, BBIUMCIEHUS, MOJAEIUPOBAaHUE, HAOMIOACHUS U HKCHEPUMEHTHI (peajbHbleé U MBICICHHBIE),
CaMOCTOSITENIHO MPOTHO3UPOBATh Pe3yabTaThbl, (GOpMyIupoBaTh O0OOOMIEHHUS M BBIBOJBI 10 pe3yJbTaTaM
IIPOBEJICHHOTO OMBITA, UCCIIEI0BAHUS, COCTABIISITh OTYET O MPOJIETaHHOM paboTe;

3) pabota ¢ uHpOpmanueit:

YMEHHSI OPUEHTUPOBATHCS B Pa3IMYHbIX UCTOYHHMKAX MH(POpManuu (HayqyHO-TIONYJspHasl JUTepaTypa
XMMHUYECKOT0 COJepXkKaHUs, CIPaBOYHbIE MMOCOOUs, pecypchl MIHTepHeTa); aHanu3upoBaTh UH(POPMALHUIO U
KPUTHYECKH OLIEHUBaTh €€ JOCTOBEPHOCTh M HENPOTHBOPEUYHUBOCTh, OTOMpPATh M HMHTEPIPETUPOBATH
uHbOpMaIIMIO, 3HAYUMYIO Ul peIIeHUs y4yeOHOM 3aaul; yMEHHUs MPUMEHSATh pa3lIU4yHble METOAbl U
(dbopMyTupOBaTh 3ampOCHl TIPU MOUCKE U O0TOOpe MH(POPMAIMK, HEOOXOMUMON /IS BBHITIOJHEHUS YUEOHBIX
3aJ1ay; UCMOJIb30BaTh MH(POPMAITMOHHO KOMMYHUKAaTUBHBIEC TEXHOJIOTHU U Pa3IMUHbIE TOUCKOBBIE CHCTEMBI;
CaMOCTOSITENILHO BBIOMpATh ONTHMalbHYIO (opMy mpencTaBieHus uHpopmanuu (cxembl, rpadukw,
JMarpaMMbl, TaOMUIBI, PUCYHKH U Jpyrue (popMbl); yMEHHs HCIOJIb30BATh HAyYHBIH SI3BIK B KauecTBe
cpeacTBa paboThl C XHUMUYECKOW HHQOpManuen; NpUMEHSITh MEXIpeaAMeTHble ((u3nueckue u
MaTeMaTHYeCKue) 3HaKh M CHUMBOJBL, (opMysbl, aOOpeBUATypbl, HOMEHKJIATYpYy, HCIOJIb30BATh U
peoOpa30BhIBaTh 3HAKOBO-CUMBOJIMUECKUE CPEJICTBA HATIISAHOCTH.

156.5.3.2. OBnageHue yHUBEpCaIbHBIMU y4€OHBIMU KOMMYHUKATUBHBIMU JEUCTBUSMH

1) ymenust oO1ieHus (MMCbMEHHOM M YCTHON KOMMYHUKAIIMHN):



MIPEJICTABIATh IMOJNIYYEHHBIC Pe3ylbTaThl MO3HABATEIHHOW JEATEIPHOCTH B YCTHBIX M MHUCHMEHHBIX
TeKCTax; MyOJIMYHO BBICTYNATh C IMpe3eHTAlle pe3ylbTaTOB BHIIOJHEHUS XMMHUYECKOrO SKCIIEpUMEHTa
(uccnenoBaTeNbCcKoi 1ab0paTOPHON HIIM MPAKTHUECKOW padoThl, yueOHOTO MPOEKTa); B XOJ€ IUaliora H
(W) MTUCKYCCHM 3a/laBaTh BOIPOCHI MO 0OCY)KIaeMOW TeMe W BBICKA3bIBaTh HJEH, (HOPMYIUPOBATH CBOU
MPEUIOKEHUS] OTHOCUTEIHHO BBIOJHEHUS PEIOKEHHOMN 3a/1a4H.

2) yMeHHUs y4eOHOT0 COTpYIHUYECTBA (TPYMIOBas KOMMYHUKAIIHS )

y4acTBOBaTh B TPYIIOBBIX (opMax padOTHI: IUIAHUPOBATH OPTAHHU3AIMIO COBMECTHOW pabOTHI,
OTIPEIEIISATh CBOIO POJIib, PACIPEACIATh 3aaul MEXAY WICHAMH TPYIIbI; BBIIOIHITH CBOIO YacTh PabOTHI,
KOOPJAMHUPOBATH CBOM JICHCTBUS C IEHCTBUSMU IPYTHX YICHOB KOMAHIbI, ONPEACTIATh KPUTEPUH 10 OI[CHKE
KauyecTBa BBIIOJIHEHHOI paboThl; pelIaTh BO3HUKAIOIIKME MTPOOJIeMbl HA OCHOBE ydeTa OOIINX MHTEPECOB U
COTJIACOBAaHUS TIO3MIIMH, Y4aCTBOBATh B OOCYX/ICHUU, OOMEHE MHEHHUSMH, «MO3TOBOM IITYpME» U APYTHX
(dbopMax B3auMOICHCTBUSI.

156.5.3.3. OBnagenne yHHBEpPCATBHBIMU YYEOHBIMH DPETYIATUBHBIMU JICHCTBHSAMHU  BKIJIIOYAET
pa3BUTHE CaMOOpPraHU3aluU, CAMOKOHTPOJISI, CAMOKOPPEKIUH, B TOM UHUCIIE:

YMEHUS pelIaTh yueOHbIC U UCCIIEAOBATEIBCKUE 33/1a4H: CAMOCTOSITEIHHO BBIOMPATh CIIOCO0 peIIeHUs
yueOHoOI 3a7auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHUs, BEIOMpATh Hanboee MOAXOASIINN C y4eTOM
CaMOCTOSITENIbHO BBIICJICHHBIX KPHUTEPHEB), IUIAHUPOBATh CBOIO padOTy MpH pEHICeHWH Yy4eOHOW WM
UCCIIEIOBATENBCKOM 3a/1a4l; Ha OCHOBE IMOJIYUYEHHBIX PE3yJIbTaTOB (hOpMyIHpoBaTh 0000IIEHUS U BBIBOJIBI,
MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOLECCOB; AHAIM3UPOBATH PE3YNIbTAThl: COOTHOCHTH CBOM
JEHCTBUS C IIAHUPYEMBIMU PE3yJIbTaTaMH, OCYIIECTBIATh CAMOKOHTPOIIb JESITEIbHOCTH; KOPPEKTUPOBATh
CBOIO JICSITEIbHOCTh Ha OCHOBE CAMOAHAJIM3a U CAMOOIICHKH.

156.5.4. [IpenMeTHBIEC pe3yNbTaThl OCBOSHUS IPOrPAMMBI IO XUMUU OCHOBHOTO O0IIEro 00pa3oBaHUs
Ha yIri1yOJIEHHOM YpOBHE.

[IpenMeTHble pe3ynbTaThl OCBOCHHS MPOTpaMMbl [0 XUMHUU OCHOBHOTO OOMIEr0 OOpa3oBaHUs Ha
yIIIyOJIEHHOM YpOBHE HMEIOT OOIIee COAEp)KaTeNbHOE SAPO C MPEAMETHBIMU pe3yibTaTaMu 0a30BOTO
YPOBHS, COTJIACOBAHBI MEXAY COOOM, YTO MO3BOJISIET PEAIM30BLIBATh YIIyOJIeHHOE U3yYeHHE KaK B paMKax
OTIENBHBIX KJIACCOB, TAaK M B PaMKax peaM3alliil WHAWBUIYAIBHBIX 00pa30BaTEIbHBIX TPACKTOPHA, B TOM
YHClie HCIIONIb3ys CETEeBOE B3auMOJIeHCTBUE opraHu3anuu. [lo 3aBeplieHnu peanu3alvd MPOTPaMMbl
YIIIyOJIEHHOTO YPOBHSI OOYYaromIuecs CMOTYT JeTallbHee OCBOWTH MaTepuall, OBJIAQAETh PACIIUPEHHBIM
KpYroM MOHSTUH 1 METO/IOB, peliaTh 3a/1a4u 00Jjiee BHBICOKOTO YPOBHS CIIOKHOCTH.

[IpenmeTHbie pe3ynbTaThl BKIIOYAIOT: OCBOCHHE OOYYAIONIMMHCS HAYYHBIX 3HAHWUH, yMEHHH U
Coco0OB AeHCTBUI, crienuduyecKux JUIs MpeaMeTHON 001acTi «XUMHUs»; OCHOBBI HAYYHOTO MBIIIICHHUS;
BUJIBI ACATEIBHOCTH IO MOJYYEHHIO HOBOTO 3HAHMUS, €r0 MHTEPIIPETALINH, TPEOOPA30BAHUIO U TPUMEHEHHIO
B Pa3IMYHBIX Y4E€OHBIX M pEabHBIX >KU3HEHHBIX YCIOBHUSX; 00ECIEYHMBAIOT BO3MOXKHOCTH YCIEIIHOTO
0o0y4eHHs Ha CJIEIYIONIEM YPOBHE 00pa30oBaHUsI.

156.5.4.1. K xonmy oOyueHuss B 8 kimacce y oOywaromierocss OyayT chopMHUpOBaHBI CIETYyIOIINE
MPEMETHBIC PE3YNIbTaThl U3yYSHHS XMMUHW Ha yTITyOJICHHBIM YPOBHE:

PacKpbIBaTh CMBICT OCHOBHBIX XUMHYECKHX IOHSATHI: aTOM, MOJEKyJda, XMUMHUYECKUW DSJIEMEHT,
METaul, HEeMEeTaJlJI, aJUIOTPOIUsS, IPOCTOE BEIIECTBO, CIIOKHOE BEHIECTBO, CMECh (OIHOpOIHAS U
HEOJTHOPOJHAsA), BAJIGHTHOCTb, OTHOCHTEIbHAs aTOMHAs M MOJIEKYJspHas Macca, KOJIMYECTBO BEIIECTBa,
MOJIb, MOJISIDHasl Macca, MaccoBasi JIOJII XUMHYECKOTO JJIEMEHTa B COCAMHEHUH, MOJIIPHBIH 00BEM,
OTHOCHUTEJIbHAs TIOTHOCTh T'a30B, OKCUJ, KHUCJIOTa, OCHOBaHME, COJb, aM(pOTEPHBIH OKCH, aM(pOTEpHBHIil
THIIPOKCHUJI, XUMHUYECKasi peaKius, KiIacCu(PUKaIUs peaKilfii: peaklui COeTUHEHHS, PEaKIUN Pa3IoKEHUs,
peaKIMy 3aMelIeHUs, peakui oOMeHa, 9K30- U SHAOTEPMHUUECKUE PEAKLUH; TEIIOBOM 3(PPEeKT peakuuy;
AJIpO aToma, 3JIEKTPOHHBIHN CIIOM aToMa, aTOMHasi OpOUTallb, paANyC aToMa, XUMUYECKasi CBA3b, OJSpHAs U
HEToJIsIpHasi KOBAJIEHTHAs CBsI3b, MOHHAS CBS3b, MOH, KaTHOH, aHHOH, PAacTBOP, MAacCoBas JI0JIs BEIECTBA
(mpolleHTHAsT ~ KOHIIGHTpAIlMsl) B pacTBOpe, MOJSpHAsh  KOHIIGHTPAIlMsl BEIIECTBA B  PacTBOPE;
3JIEKTPOOTPHUIIATEIBHOCTh, CTENEHb OKUCIEHUS, OKUCIUTENM M BOCCTAHOBHUTENM, OKHCICHHE U
BOCCTaHOBJICHHE, OKHCITHTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIINU, METOT JIEKTPOHHOTO OaiaHca,

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUYECKHX MOHITUA W TPUMEHSATH ITH TMOHSATHS TPHU
OIMCaHWH BEIIECTB M WX MTPEBpAICHHI,

UCTOJb30BaTh XWMHYECKYI0 CHMBOJIMKY [UIS COCTaBjieHUs (OpMyJ BeLIECTB W ypaBHEHUH
XUMHYECKHUX PEaKIIHii;

OTIPENIeNIATh BAJICHTHOCTh AaTOMOB DJJIEMEHTOB B OWHApPHBIX COCIWHEHHSAX, CTENICHb OKHCIICHHS
3JIEMEHTOB B OMHAPHBIX COEIMHEHMSX, MPUHAJICKHOCTh BEILECTB K ONPEIEICHHOMY KJIacCy COEAMHEHUH



no hopMyiam, BUABI XUMHUYECKOH CBSA3M (KOBAJICHTHOM M HIOHHON) B HEOPTaHUYECKUX COCTUHCHUSX;

pacKpbIBaTh CMBICII 3aKOHOB COXPaHEHMsI MacChl BEILIECTB, MOCTOSHCTBA cOCTaBa, [lepuoauueckoro
3akoHa [I.W. MeHnpneneeBa, aTOMHO-MOJEKYJISIPHOM TEOpUM, 3aKkOHa ABOraJpo M €ro CJIEICTBUH,
NPEJCTaBICHUA O HAy4YHbIX METOJaX IO3HaHMSA, B TOM YHCJIE SKCIEPUMEHTAIBHBIX M TEOPETUYECKUX
METOJIaX UCCIIEI0BAHUS BEIIECTB U U3YUEHUS XUMUUECKUX PEaKIIMii;

J€MOHCTPUPOBATh IIOHUMAHUE MIEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKHUX 3JIEMEHTOB OT UX
nosioxkeHus B [lepuoauueckoii cucreme:

ONUCBHIBATh M XapakTepu3oBaTh TabinuHyro ¢opmy Ilepuonuueckoil cucteMbl XHMHYECKUX
AJIEMEHTOB: Pa3iMyaTh MOHATHS «IJIaBHas moArpynna (A-rpynmna)» u «mobounas noarpynna (b-rpymma)y,
«MaJible epUObI» U «O0JIbLINE NEPUOJIBIY;

COOTHOCHTH O0O3HAYeHMs, KOTOpble MMeEroTcst B Tabnuue «llepuoandeckas cucTreMa XHMHUYECKUX
temeHToB J[.M. MenneneeBa», C 4YHCIOBBIMM XapaKTEpPUCTHKAMHM CTPOEHHUS AaTOMOB XHMHYECKUX
AJIEMEHTOB (COCTaB U 3aps A1pa, 00Iee YUCIIO FNEKTPOHOB U PACIIPEICIICHUE UX 10 3JICKTPOHHBIM CIIOSIM);

OOBSICHATBH CBA3b IOJIOXKEHUA 3JeMeHTa B Ilepuoauueckoil cuctemMe ¢ pacupeieeHUeM 3JIeKTPOHOB
10 YHEPTeTUYECKUM YPOBHSM, ITOJAYPOBHIM U OPOUTAIISIM aTOMOB MIEPBIX YETHIPEX IEPUOIOB;

KJ1accu(UIUpPOBaTh XMMUYECKHE JIEMEHTbI, HEOPraHUYECKUE BEIECTBAa, XMMUYECKHE Peakuuu (110
YHCITY ¥ COCTaBY YYaCTBYIOIIUX B PEAKIIUHU BEIIECTB, IO TEIIOBOMY dPQEKTy);

XapaKTepu30BaTh (ONUCHIBaTh) (U3NYECKHE U XMMHUECKHE CBOMCTBA MPOCTHIX M CIOXHBIX BEILECTB:
KHMCIIOpO/la, BOJOPOAA, BOABI, OOIIME XUMHUYECKHE CBOWCTBA OKCHJOB, KHUCJIOT, OCHOBAaHUN M COJEH,
IEHETUYECKYI0  CBSI3b  MEXAY HHUMH, IOATBEpXKIas IpUMEpaMH  MOJIEKYJSPHBIX  YpaBHEHHIt
COOTBETCTBYIOUIMX XUMHUYECKUX PEAKIIHIA;

OIUCBIBATh POJIb KUCIIOPOJA, BOAOPO/IA U BOABI B MPUPOIHBIX MPOLECCAX, B KUBBIX OPraHU3Max, UX
IIPUMEHEHUE B PA3JIMYHBIX OTPACISIX MPOMBIIUIEHHOCTH, BO3MOKHOE HCIOJB30BAaHHE B COBPEMEHHBIX
TEXHOJIOTUSX;

OOBSICHATH M TPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBHCHMOCTH OT HMX COCTaBa W CTPOCHUS,
BO3MOKHOCTH MPOTEKAHUsI XUMUUYECKUX MPEBPALICHUN B Pa3IMUHBIX YCIOBUIX;

BBIUUCIISATH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BELIECTB, MOJIIPHYIO Maccy CMECH,
MOJIbHYIO JIOJI0 XMMHUYECKOIO 3JIEMEHTAa B COCIMHEHHH, MAacCOBYIO JIOJI0 XMMHYECKOI'O 3JIEMEHTa I10
dbopmyse COeqMHEHHUs, HaXOAUTh MPOCTEHIIyI0 (OpMyIly BellecTBa MO MAacCOBBIM HJIM MOJIBHBIM JOJISIM
3JIEMEHTOB, MACCOBYIO JIOJIO BELIECTBA B PAacTBOPE, MOJSIPHYIO KOHIEHTPAlMIO BEIECTBAa B PacTBOPE,
MIPOBOJIUTH PACUETHI 110 YPABHEHUSM XUMHUECKOW PEaKIINH;

NPUMEHSATh OCHOBHBIE OIEpPAlMN MBICIUTENBHOM NEATENIbHOCTH — aHAlU3 M CHUHTE3, CpaBHEHHE,
000011IeHNe, CUCTEMATU3AINI0, KIACCU(UKAIMIO, BBISIBICHUE NPUYNHHO-CICICTBEHHBIX CBS3€H — IS
M3YyYeHHUs] CBOWCTB BELIECTB M XUMHUECKUX PpEaKIUi, €CTECTBEHHO-HAay4yHble METOJbl IO3HAHUA —
HaOJto/IeHNe, U3MEpPEHHE, MOJEIMPOBAHUE, SKCIIEPUMEHT (pealbHBbIH W MBICIEHHBIN) — JI1 OCBOCHMS
y4eOHOTr0 co/lepKaHus;

PacKpbIBaTh CYLIHOCTh MPOLIECCOB OKUCIEHMSI U BOCCTAHOBIJIEHHS, COCTaBISATh YPaBHEHUS IMPOCTBIX
OKHCIIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKLUI (METOJIOM 3JIEKTPOHHOT 0 OanaHca);

YCTAHABIIMBATh CBSI3M MEXIY PEaJbHO HAOMIOJAEMBIMU XHMHUYECKMMU SIBICHUSMU M IPOLECCAMH,
MPOUCXOJAIIMMU B MaKpO- MU MHUKPOMHpPE, OOBACHATH NPUUYMHBI MHOI0OOpasus BELIECTB, COOTHOCHUTb
XUMHUYECKHE 3HAHUS CO 3HAHUSIMU JIPYTUX YUEOHBIX MPEIMETOB;

co0uoaTh npasuiia 6e30nacHoil paboTsl B 1a00OpaTOpyu MpU UCHOIb30BAHUN XUMHUUECKOM MOCYAbI U
00opyioBaHus, a TAKXKE MpaBUiIa OOpAIIEHUs C BEIIECTBAMHU B COOTBETCTBUH C UHCTPYKLMSIMU BBITTOJIHEHUS
71a00paTOPHBIX OINBITOB M IMPAKTHMYECKHX PA0OT MO MOJYYEHUI0 M COOMpPAaHUIO Ta3000pa3HbIX BEILECTB
(Boopo/ia M KHUCIOpOAa), IPUTOTOBJICHUIO PACTBOPOB C OINpPEAEICHHOW MacCOBOM J10JIed pacTBOPEHHOIO
BELIECTBA, PEIIEHUIO HKCIEPUMEHTAIBHBIX 3ahad 1o TeMe «OCHOBHBIE KJIacChl HEOPraHUYECKUX
COCITUHCHHI;

JIeMOHCTPUPOBATh BJaJ€HHE OCHOBAaMM XHMHUYECKOH TI'pPaMOTHOCTH, BKJIIOYAIOLIEH yMeHUs
0e30MmacHOro o0palleHus ¢ BEIIeCTBAMHU, CIIOJIb3YEMbIMU B MIOBCEHEBHOM JKU3HHU, a TAKXKE 3HAHUE MPaBUI
MIOBEJICHUS B LEJIAX COEPEKEHUS 30POBbS M OKPY>KAIOLIEeH Cpebl.

156.5.4.2. K xonmy oOyuenuss B 9 kjacce y oOyuaromierocsi 0yayT chopMHUpOBaHBI CIEIYIOIINE
IpeMETHBIEC PE3yNIbTaThl U3yYEHHUs XMMUU Ha YTIIyOJICeHHBIM YPOBHE:

PacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKUX MOHATUN: XMMUYECKUN 3JI€MEHT, aTOM, MOJIEKYyJa, HOH,
KAaTHOH, aHUOH, 3JIEKTPOOTPULIATEILHOCTh, CTENEHb OKUCIICHUS, XUMHUYECKas peaklusi, TEIIoBoi r¢ ekt
peaKIMu, MOJb, MOJISIPHBIA 00BEM, PacTBOD;



AJIEKTPOJIMTHI, HEIJICKTPOIUTHI, 3JIEKTPOIUTUYECKAs JAUCCOLMAIMS, pPEaKIUH HOHHOrO OOMeHa,
TUPONU3 CoJiel, oOpaTuMble W HEOOpaTHMble peaKklUu, OKHCIUTEbHO-BOCCTAaHOBUTENbHbBIE PEaKIuH,
OKHCIIUTEb, BOCCTAHOBUTENb, OKHCICHHE W BOCCTAHOBIICHHE, 3JIEKTPOJIHU3, AIIOTPONHs, aM()OTEpHOCTH,
XUMHUYECKas CBsA3b (KOBaJE€HTHAas, HMOHHAs, MeETa/lInyecKas), MeEXMOJEKYJIIpHble B3aUMOACHCTBUS
(BomoponHas cBsA3b, cuibl BaH-nep-Baanbca), KOMIUIEKCHBIE COEIUHEHMSI, KPUCTAIIIMYECKHE PEIIETKU
(mpuMuTHBHAs KyOmueckas, o0bEMHO-LIIEHTPUPOBAHHAS KyOWuecKasi, rpaHELeHTPUpOBaHHAs KyOHuecKas,
reKcaroHaJlbHas IUIOTHOyIaKOBaHHas), KOPpPO3Usl METaUIOB, CILIABbl; CKOPOCTh XHMMHUYECKOW pPEaKIUH,
KaTajan3, XMUMHUYECKOe PaBHOBECHE, SJIEMEHTbl XUMUYECKOM TEPMOAMHAMHUKHU KaK OAHON M3 TEOPETUUYECKUX
ocHoB xumuu; ITJIK;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHX MOHSITUA W HPUMEHATH ATH TMOHATHS MpHU
OIMCAaHUU BELIECTB U UX MPEBPALLECHUN;

UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JUIS COCTaBieHHA (OpMyJa BEIIECTB U ypaBHEHUH
XMMHYECKUX PEAKIIU;

OTIPEEIATh BAJIGHTHOCTh M CTENEHb OKUCIIEHUS XUMUYECKUX 3JIEMEHTOB B COEAMHEHUSX PA3IM4YHOTO
COCTaBa, TNPHUHAUICKHOCTh BEIIECTB K OINPEACICHHOMY KJaccy COEIUHEHHH 1o (opMmyiaaM, BHIIBI
XUMHUYECKOH CBsI3U (KOBAaJECHTHOW, MOHHOW, METAJUIMYECKOM) B HEOPraHUUECKUX COCAMHEHUSX, 3apsi HoHa
0 XUMHYECKOH (opmylie, XapakTep Cpeasl B BOJHBIX PACTBOPAX HEOPraHMUECKUX COCIWHEHWU, THII
KPUCTAITTNYECKON PEIIeTKH KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbica [leproauueckoro 3akona /[.1. MenzaeneeBa u 1eMOHCTPUPOBATH €T0 IOHUMAHMUE:

OMKCHIBATH U XapakTepu3oBaTh TabiauuHyro Gopmy Ilepuognueckoil CHUCTEMBI XUMHYECKHX
AJIEMEHTOB: pa3inyarh MOHATHS «A-Tpynna» u «b-rpynnay, «mManble Nepuoab» U «OO0JbIINE TEPUOIBIY;

OOBSICHATH CBSI3b MOJOXKEHHS AeMeHTa B [leproauueckoil cucteMe C pachpeleieHeM 3JIEKTPOHOB
10 SHEPreTUYECKUM YPOBHSM, IOJYPOBHSAM U OPOUTAJISIM aTOMOB IEPBBIX YETHIPEX MEPUOJIOB;

BBIIETISITH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB 3JIEMEHTOB M MX COCJAMHEHUHN (KHUCIOTHO-
OCHOBHBIX U OKHCIIUTEJIbHO-BOCCTAHOBUTEJIBHBIX CBONCTB OKCUAOB M TMJIPOKCHJIOB) B Ipeaeiaax MalbIX
MIEPUOIOB U TJIABHBIX MOJTPYIII C YY€TOM CTPOEHHUS UX aTOMOB;

pacKpbIBaTh CMBICI TEOPHUM BJIEKTPOJUTUYECKON IHMCCOLMAlMM, 3aKOHa l'ecca M €ro ClieacTBUH,
3aKOHa JEMCTBYIOLIUX MAacC, 3aKOHOMEPHOCTEH M3MEHEHUsI CKOPOCTH XUMHUYECKOW PEaKIMH, HallpaBlIeHUs
CMEIICHHUS XUMUYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT Pa3JIMYHBIX (PaKTOPOB;

KJIacCU(UIUPOBATh XUMUYECKUE DJIEMEHThI, HEOPraHMYECKHE BEIIECTBA, XUMHUYECKHE peakiuu (1o
YHCITY U COCTaBY yYacCTBYIOIIMX B PEAKIIMU BEIUIECTB, IO TEIJIOBOMY (P (EKTY, [0 arperaTHOMY COCTOSHHIO
peareHToB, MO0 U3MEHEHUIO CTENEeHEH OKHCICHHMS XMMUYECKHUX 3JIEMEHTOB, IO 0OpaTMMOCTH, MO Y4aCTHIO
KaTalin3aTopa);

XapakTepu3oBaTh (ONMUCHIBaTh) OOIIME XUMHUYECKHE CBOMCTBA BELIECTB pA3JIMYHBIX KJIACCOB
HEOPraHWYECKUX COEIUWHEHUH, MOATBEp)KAas 3TO ONHCAaHME NPUMEPAMHU MOJEKYJISPHBIX U HOHHBIX
YPaBHEHUI COOTBETCTBYIOINX XUMUYECKUX PEAKLUN;

COCTaBJISITh YPAaBHEHHUS: DJIEKTPOJUTUYECKON IUCCOLMALMN KHUCIOT, IIEeJI0oYel U COJel; MOJIHble U
COKpallleHHblE ypaBHEHMs peaklUil HOHHOrOo OOMEeHa; peaklUWd, MNOATBEpPKJIAIOIIMX CYLIECTBOBaHHE
TEeHETUYECKOM CBSI3U MEX]y BEIIECTBAMH PA3IMYHbBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTbh IIPOLECCOB TMAPOJIM3A COJIEH MOCPEACTBOM COCTABIIEHUS KPATKUX MOHHBIX W
MOJIEKYJISIPHBIX YPaBHEHUN peakiui, CyIIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMNA TOCPEICTBOM
COCTaBJICHHs SJIEKTPOHHOTO OajlaHCca ATUX peakIuii;

MIpe/ICKa3bIBaTh XapaKTep Cpebl B BOJAHBIX PACTBOpPAX COJIEH;

XapaKkTepu3oBaTh (OMMCHIBaTh) (hU3MUYECKHE M XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPO,
030H, rpaduT, anmas, KpeMHuii, 6op, azor, docdop, cepa, XJOp, HATPHM, KA, MarHWi, KaJbIIHH,
AIIOMUHUM, JKelle30, MeIb, IIMHK, cepedpo) U 0Opa30BaHHBIX UMM CIOXHBIX BELIECTB, B TOM UYHCIE HUX
BOJIHBIX PACTBOPOB (aMMHaK, XJIOPOBOJIOPOJI, cepoBoaopo, okcubl yriepoaa (11, IV), kpemuus (1V), azota
(L 1, 111V, V) 1 docdopa (111, V), cepor (IV, VI), cepuucras, cepnas, a3otHas, ¢hochopHas, yroiapHasi,
KpPEMHHEBasi KUCIOTHI, OKCUABI U TUIAPOKCUAb MeTauioB [A—IIA-rpynm, amromunus, meau (), nueKa,
xenesa (11 u III));

MOSICHATh ~ COCTaB, OTHEJIbHBIE  CIOCOOBI  TONYYEHHS UM CBOMCTBA  CJIOKHBIX  BEIIECTB
(kucmopocoepKalIie KUCIOTHl XJIOpa, a30TUCTas, OOpHas, YKCYCHasi KMCIOThl M UX COJIM, TaJIOTE€HH]IbI
kpemuust (IV) u pocdopa (II u V), okena u runpoxcun xpoma (111), nepmanranar kanus;

ONMCHIBATh POJb BAXHEUIINX H3y4yaeMBIX BEUIECTB B MPHUPOAHBIX MpOIEccax, BIMSHHE Ha >KHUBHIE
OpPraHMU3MBl, IPUMEHEHHUE B PA3JIMYHBIX OTPACIIAX SKOHOMMKH, UCIIOIb30BaHUE AJIs CO3JaHUSI COBPEMEHHBIX



MAaTEpHAJIOB U TEXHOJIOTU;

MIPOBOANTH PEAKIUH, MOATBEPXKIAIONINE KAaueCTBEHHBIM COCTaB pa3jMUHBIX BEIIECTB, PAaClO3HABATh
OTNBITHBIM TYTeM COJiepXKaliiecs B BOJHBIX PAcTBOPAaX HOHBL XJIOPUA-, OpOMHI-, MOOUA-, CYyJIbdar-,
dbocdar-, kapOoHAT-, CUIIUKAT-, CYIbGUT-, CYIb(UI-, HUTPAT- U HUTPUT-UOHBI, TUAPOKCHUI-UOHBI, KATHOHBI
aMMOHUS1, MarHus, Kajablus, aTFOMUHUS, Kese3a (2+) u xkenesa (3+), menu (2+), IMHKA;

OOBSICHATH M MPOTHO3UPOBATh CBOMCTBA BAKHEUIIMX H3YyYaeMBIX BEIIECTB B 3aBHUCUMOCTH OT HX
COCTaBa M CTPOCHMS, NIPUMEHEHUE BEILECTB B 3aBUCHUMOCTH OT MX CBOMCTB, BO3MOXXHOCTbH IPOTEKAHUS
XUMHUYECKUX TPEBpAIICHUN B PA3IUYHBIX YCJIOBUAX Ha OCHOBE PACCMOTPEHHBIX AJIEMEHTOB XHMHYECKOU
KUHETHKH U TePMOJTUHAMUKH;

BBIUUCIIATh OTHOCUTEIBHYIO MOJEKYJISIPHYI0O U MOJIIPHYIO MaccChl BELIECTB, MAacCOBYIO JOJIIO
XMUMHYECKOT0 JIEMEHTa 10 (popMyiie COeTUHEHHS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MOJIBHYIO JOJIO
XMMHUYECKOTO JJIEMEHTa B COEIUWHEHUHM, MOJSIPHYIO KOHIICHTpAIMIO BEUIeCTBa B PacTBOpe, HAXOIHUTh
MPOCTEUIIYI0 (OPMYITy BELIECTBA IO MAaCCOBBIM MJIM MOJIBHBIM JOJISIM 3JIEMEHTOB, IPOBOJUTH PACUETHI 110
YpaBHEHUSIM XMMHUYECKHX pPEaKIMil ¢ Y4eTOM HeIOCTaTKa OJHOIO U3 PEareHTOB, MPAaKTUYECKOTO BBIXOJA
MPOAYKTA, 3HAYCHHUS TETJIOBOTO 3(h(heKTa peakiium, OnpeeisiTh COCTaB CMECeii;

coOroaaTh npaBuia 0e30macHoi paboThl B 1TaOOpAaTOPUH MPU UCIIOJIB30BAaHUN XMMHUECKON MOCYAbI U
000pyZIOBaHUs, a TAKXKE MPaBHJIa OOPAIIEHHUS C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSAMU BBITTOJIHEHUS
71a00paTOPHBIX ONBITOB M MPAKTUYECKUX pabOT MO MOJIYUYEHUI0 U COOMpaHHMIO Ta3000pa3HbIX BEIIECTB
(aMMMaKa M YIJIEKUCIOIO Ta3a) U PEeLICHHI0 SKCIEPUMEHTAIBHBIX 3ajad 10 TeMaM Kypca, MpeACTaBIsATh
pe3ynbTaThl dKCIEpUMEHTa B (QOpME BBIBOJOB, [0KA3aTeNbCTB, IpaduKoB, TaOIUIl U BBISABISATH
SMIUPUYECKNE 3aKOHOMEPHOCTH;

MPUMEHITh OCHOBHBIE OIEpaIli MBICTUTEIBHON JEATENbHOCTH (aHATU3 W CUHTE3, CPaBHEHHE,
0000IIeHHe, CHUCTEeMAaTH3aIMI0, BBISBICHUE NPUYMHHO-CICJICTBEHHBIX CBS3€H) MpH HM3YYEHUU CBOMCTB
BEIIECTB U XUMHUYECKHX PEaKlui, BIaJeTh €CTeCTBEHHO-HAYYHBIMHU METOJaMHU IO3HaHUsA (HaOiroleHue,
U3MEpEHUE, MOICTUPOBAHUE, SKCIIEPUMEHT (PEaJIbHbIN U MBICICHHBIN);

MPUMEHSTh MpaBujia 0e30MacHOro oOpalleHUs ¢ BEUIeCTBAMH, HCIIOJNb3yEeMbIMH B IOBCEIHEBHOMU
KM3HH, TIPABUJIA MTOBEICHUS B LEJISIX COCPEKEHUS 3I0POBBS U OKPYKAIOLIEH MPUPOIHON Cpeabl, TOHUMATh
Bpe/a (OMAacHOCTh) BO3JIEHCTBHUSL HA JKUBBIE OPTaHU3MbBI OMPEACIICHHBIX BEIIECTB, MOSICHATh Ha MpHUMeEpax
CIOCOOBl YMEHBIICHHS M TPENOTBPAIICHUS WX BPEAHOTO BO3ACHCTBHS, 3HAUCHHE J>KUPOB, OCIIKOB,
yIJIEBOJIOB JIJIsl OPraHKU3Ma YeJIOBEKa;

MCIOJIB30BATh MOJIyUYEHHBIE MTPECTABICHHUS O cepax Mpo(ecCHOHATBHON AEATENbHOCTH, CBI3aHHBIX
C HAyKOM M COBpPEMEHHBIMH TEXHOJOTMSIMHU, KaK OCHOBY JJsl MPO(PECcCHOHATBHON OpPHEHTAlMM W JUIs
OCO3HAHHOTO BBIOOpa XMMMM Kak NpOo(QUIBHOrO MpeAMeTa NpH MPOJOJDKEHHH OOydeHHs Ha YpOBHE
CpeaHero oo1ero oopa3oBaHus;

Y4aCTBOBaTh BO BHEYPOUYHON MPOEKTHO-HUCCIIEIOBATENBCKOW NEATEIBHOCTH XUMUYECKON U XUMHUKO-
HKOJIOTUYECKOM HANpaBJIEHHOCTH, NMPHOOPECTH OMBIT NMPOBEICHUS Y4YeOHBIX HCCIEIOBAaHUNH B YCJIOBUSAX
o0Opa30BaTeNbHbIX OpraHU3alMii, a TaKKe opraHu3alui (LIEHTPOB) AOMOJIHUTEIBHOIO 00pa3oBaHUsl JeTeH.



TEMATHUYECKOE IINTAHUPOBAHUE

8 kiace

Ne | HaumenoBanue KosnuuyectBo yacos Jdara uzyuenust Buael fesiresbHoCcTH Buasl, popmbl DJIEKTPOHHBIE

/11 | Pa3AeIoB u TeM KOHTPOJIs (uudposbie)
NMpOrpamMmael BCE€Iro | KOHTPOJbHBIC | MIPAKTUYECCKUE 06pa3OBaTeﬂbele

padoTsl pa6oThI pecypesI

Paznen 1. llepBoHavanbHble XUMHYECKHE OHSATUHSA

1.1. | Xumus — BaskHas 5 0 2 01.09.2022.15.09.2022 | Paznuuath pU3HIECKUE H IIpakTHueckas https://resh.edu.ru
006J1acTh XMMHYECKUE SBICHHS, pabora; https://educont.ru
€CTECTBO3HAHUS U Ornpenensatbs NpU3HaKU YcTHBIN 0Ipoc;

IPaKTUYECKON XUMUYECKUX PEAKIUMI U YCIOBHUS

JeATEeTHFHOCTH UX MPOTEKAHUS;

YeJlnoBeKa CrnenoBaTh npaBuiiaM
MOJIb30BaHUS XUMHUYECKOMN
nocyaoi 1 1abopaTopHbIM
o0opynoBaHUEM, a TAKKE
IIpaBUIIaM OOpAIIEHYS C
XUMUYECKUMU BEIIECTBAMU B
COOTBETCTBUM C UHCTPYKIUSIMU
I10 BBIMOJHEHUIO IPAKTUYECKUX
pabor;

[InanupoBath U MPOBOIUTH
XUMUYECKUN SKCIIEPUMEHT 10
U3YYEHUIO U OTIICAHUIO
(pu3MUYECKUX CBOMCTB BEIIECTB,
CIOCO0O0B pa3NeeHus CMece
BEILIECTB;

1.2. | BemectBa 15 1 0 23.09.2022 23.11.2022 | PackpbIBaTh pOJIb XMMHUHU B YcTHBIH ompoc; | https://resh.edu.ru
Y XUMUYECKHE MIPUPOJIC WKU3HH YEIIOBEKA; [MucrmeHHBI; https://educont.ru
peaKkIiu e€ CBSI3h C IPYTUMHU HAyKaMU; KOHTPOITb;

PaznuuaThk uncThle BellecTBa U KonTponbHasi;
CMECH; OJTHOPOJIHBIC U pabora;

HEOJTHOPOJIHBIC CMECH;
Paznuyate pusndeckue u
XUMHUYECKUE SBIICHUS;
Onpenensats TpU3HAKH
XUMHYECKUX PEaKIU U YCIOBHSI
UX TPOTEKAHUS;




CrenoBaTh IpaBHiIaM
MOJIb30BAHUST XUMHYECKON
mocy 10l U 1a00paToOpHBIM;
000pyIOBaHUEM;

a TaKKe MpaBUIaM OOpaILeHHUS C
XUMUYEeCKUMH BELIECTBAMH B;
COOTBETCTBHHU C HHCTPYKIUSIMHU
IO BBIMOJHEHHIO MPAKTHUECKUX
pabor;

[TnanupoBatk ¥ MPOBOIUTH
XUMUYECKUN SKCIIEPUMEHT 110
N3Yy4YCHUIO U OIMCAHUIO,
(hM3UUECKUX CBOWCTB BEILECTB;
CIOCO0OB pasJieNicHus cMeceit
BEILIECTB;

Hroro no pazneny
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Paznen 2. BaxHeiimme npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB

2.1. | Boznyx. Kucnopon.
[TonsTue 06 okcuaax

5

0

1

24.11.2022 10.12.2022

Hcnonb30BaTh XUMUYECKYIO
CHUMBOJIMKY JUIS COCTaBJICHUS
(hopMyI BeliecTs;
MOJIEKYJISIPHBIX YPABHEHHUU
XUMHMUYECKUX PEaKIIHi C
y4acTHeM KHCIIOPOAa;
OOBSCHSTH CYIIHOCTh
9KOJIOTHYECKHX TPOOIIEM;
CBSI3aHHBIX C 3arps3HEHHEM
BO3/1YXa;

CrenoBaTh mpaBmiaM
Oe3onacHoi paboTHI B
71a00paTopuu Mpu
WCTIOJIb30BaHNH;
XUMHUYECKOM NOCY bl U
00opyIOBaHUS;

a TaKKe MpaBuUiIaM OOpaILeHHUS C
TOPIOYUMU;

BEIIECTBaMH B OBITY;
[ImaHupoBaTh ¥ OCYIIECTBISTH
Ha MPaKTUKE XUMUYECKHUE
9KCIEPUMEHTHI;

MIPOBOJNTE;

YcrHbi OIIpOC;
[IpakTuueckas;
pabora;
TectupoBanue;

https://resh.edu.ru
https://educont.ru




HaOJIIOIeHNS;

JIeNIaTh BBIBOJBI IO PE3yJIbTaTaM
SKCIIEPUMEHTA;

YyacTBOBaTh B COBMECTHOU
pabote B rpymre;
Hcnons30BaTh MpU BHITOJIHEHUH
y4IeOHBIX 3aIaHUI U B
MIPOILIECCENCCIIe I0BATENBCKOM;
JIESATSIIbHOCTH HAYYHO-
MIOMYJSIPHYIOITUTEPATYPY
XUMHYECKOTO CO/ICPIKaHUS;
CIIPABOYHEIC;

MaTepHUabI;

pecypchl HTepHeTa;
BricTpauBats pa3sBépHyThIE
MUCHbMCHHBIC H YCTHBIC OTBETHI C
OTIOpO¥ Ha HH(POPMAITHIO U3;
y4eOHHKa U CITPABOYHBIX
MaTepuaios;

TPaMOTHO HCIIOJIb30BaTh
HU3yYCHHBIN MOHITUIHBIN;
anmapar Kypca XUuMHH;

2.2.

Bonopox.
ITonsaTue o kuCIOTAX
H COJISIX

12.12.2022
30.12.2022.

Cobupats mpudop s
MOJTY4EHUS BOJIOPOJIA;
Hcnons3o0BaTh XMMUYECKYIO
CUMBOITUKY ISl COCTABIICHHSI
(hopmyI BerecTs,
MOJIEKYJISIDHBIX YPaBHEHUH
XUMHYECKUX PEAKIU ¢
y4acTHEM BOIOPO/Ia;
CrenoBaTh mpaBmiaM
Oe3omacHOM paboTHI B
nabopaTOpPUU MPU UCIIOINb-
30BaHUU XUMHUYECKOMU TOCY/IbI U
000pyIOBaHUS, a TAKKE
MpaBUJIaM OOPAIICHYSI C
TOPIOYMMH BEIICCTBAMU B OBITY;

[TpakTrueckas
pabora;
YcrHbli OIIpOC;

https://resh.edu.ru
https://educont.ru

2.3.

KonnuecrBeHHbIC
OTHOLICHUA B XUMHUHN

09.01.2023 20.01.2023

BrryucnsaTh MOISIpHYIO Maccy
BEILIECTB; KOJUYCCTBO BEIIECTBA,
00BEM ra3a, MacCy BEIIECTBA;
IIpoBOaUTE pacyu€Thl MO

KonTponbsnas
pabora;
YcTHBIN omnpoc;

https://resh.edu.ru
https://educont.ru




YPaBHEHHUSM XUMHUYECKIX
peakuuii: KOIU4ecTBa, 00bEMa,
MAacCChI BEIIECTBA 110 U3BECTHOMY
KOJIMYIECTBY, 00BEMY, Macce
PEareHTOB WU MPOTYyKTOB
peakuuuy;

24.

Bopna. PacTBopsl.
[onstue 00
OCHOBaHMSIX

23.01.2023 13.02.2023

XapakTepru3oBarb (U3NUECKUE U
XHUMUYECKHE CBOICTBA BOJBI, €€
POJIb KaK PaCTBOPHUTEIS B
MIPUPOIHBIX TIPOIleccax;
CocTaBnsTh ypaBHCHUS
XHMHMYECKUX PEaKINH C
y4acTHEM BOJIBL;

OOBSCHSTPH CYIIHOCTh
3KOJIOTHYECKUX MTPOOJIEM,
CBSI3aHHBIX C 3arPsI3HEHUEM
MIPUPOIHBIX BOJI, CTIOCOOBI
OYMCTKH BOJBI OT IPUMECEH,
MepHI IO OXpaHe BOJ OT
3arpsi3HEHHS,

[IpakTnueckas
pabora;
YcTHbIN
[TucrMeHHbIN
KOHTPOIIb;

OTpoc;

https://resh.edu.ru
https://educont.ru

2.5.

OCHOBHBIE  KJIACCEHI
HEOPraHUYECKUX
COETUHEHUN

11

14.02.2023 24.03.2023

CocTaBiaTh ()OPMYITBI OKCHJIOB,
KHCJIOT, OCHOBaHWM, COJICH 1
Ha3bIBaTh UX I10
MEXIYHapOIHON HOMEHKIIATYPE;
IIporno3upoBaTh CBOMCTBA
BEII[ECTB HAa OCHOBE OOIINX
XUMHYCCKHUX CBOMCTB
M3YYCHHBIX KJIaCCOB/TPYIII
BEILIECTB, K KOTOPBIM OHU
OTHOCSITCS;

KonTtponbHaspabora;
[TpakTrueckas
pabora; YcTHbIf
onpoc; [IncsMeHHbIN
KOHTPOJIB;

https://resh.edu.ru
https://educont.ru

Hroro no pazneny
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Paznen 3. Ilepuoanyeckuii 3akoH u Ilepuoguyeckas cucrema xumuueckux djaeMenTos /I. M. Menaeneesa.
Crpoenne atoMoB. XumMuueckasi ¢Bsizb. OKHCINTENbHO-BOCCTAHOBUTEIbHbIC PeAKIUH

3.1.

[Tepuonnueckuii
3aKOH H
[Tepuonuueckas
CUCTEMa XUMHUYECKUX
JIIEMEHTOB

. Y. Menneneena.

7

0

0

25.03.2023 21.04.2023

YcTaHaBIUBATh CBSA3b MEKTY
MOJIOXKECHUEM DIIEMEHTA B
MIEPUOANYECKON CUCTEME U
CTPOCHHEM €ro aroma (COCTaB U
3apsn sapa, 0oIIee IHCiio
AJIEKTPOHOB U pacrpesieiCHue HX

YcTHBIM ompoc;
ITnceMeHHBIN
KOHTPOIIb;

https://resh.edu.ru
https://educont.ru




Crtpoenne atoMa

T10 DJICKTPOHHBIM CJIOSIM);
[Iporuo3upoBaTh xapaktep
U3MEHEHUS CBOMCTB 3JIEMEHTOB U
HUX COEJMHEHUM MO rpyInaM 1
nepuogaMm Ilepuoauueckoi
CUCTEMBI;

XapakTepru3oBaTh XUMHUYECKUE
3JIEMEHTHI MEPBBIX TPEX
MEPUOJIOB, KaJIHs, KaJIbIIHS 110 UX
nojoxkeHuto B Ilepuoandeckoit
cucteme /1. YI. Menneneena,

3.2.

XuMudeckas
OKXHCIATEITBHO-
BOCCTAaHOBUTEILHBIE
peakIu

CBA3b.

0 24.04.2023 19.05.2023

Onpenenarh BUJ XUMUYECKON
CBSI3H B COCTMHEHH,
OnpenensaTh CTEIeHb OKUCICHUS
XUMHUYECKOTO 3JICMEHTA 110
(hopmyIie ero CoeTMHEHNS;
Ornpenensatb 3JeMEHT
(BelecTBO) — OKUCIUTEND U
3JIEMEHT (BEIEeCTBO) —
BOCCTaHOBUTEIb;

OOBSICHATH CYIIHOCTH MPOIIECCOB
OKHCJICHUS ¥ BOCCTAHOBJICHUS;
CocTaBisiTh 3JIEKTPOHHBIN
OasiaHc ¢ yu€ToM 4mcia
OTJIAaHHBIX U IPUHSATHIX
AJIEKTPOHOB;

CocTaBIsATh ypaBHCHHE
OKHUCJIUTEIIbHO-
BOCCTaHOBUTEIILHOW PEAKIIHU;

KoHTpompHaspabora;
YcrHbii 0mpoc;
TectupoBanue;

https://resh.edu.ru
https://educont.ru

Hroro no pazzaeny:
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PesepBHOE Bpems

OO0111e€  KOJIMYECTBO YacOB
M0 TIPOrpaMme

68

n/n

HaumeHoBaHue
pa3aesioB U TeM

KoanuecTBO Yyacos

BCEro

KOHTPOJBbHbIC

MpaKTHYeCKHe

Jlara
H3ydeHHs

Buasbl 1esiTeIbHOCTH

Buabl, popMmbl
KOHTPOJIsI

DJ1eKTPOHHBIE
(uudposbie)




NMPOrpaMmbl padoThI padoThI o0pa3oBaTeJibHbIE
pecypchl

Pa3znen 1. BemecTBo U XUMHYeCKHe PeaKIMHU

1.1. | TToBTOpEHHE U 5 0 0 01.09.2022 | KimaccuuIppoBaTh ¥ Ha36IBATh Vernwiit onpoc; | https://educont.ru
yriy0JeHue 3HaHui 16.09.2022 | HeopraHuuecKHe BelIECTBA U3yYeHHBIX | [[1CEMEHHBIH; https://resh.edu.ru
OCHOBHBIX pa3/elioB KJIaCCOB; KOHTPOJIb;;

Kypca 8 Kiacca OnrcheIBaTh OOITHE XUMHIECKHE TectupoBanue;;
CBOMCTBA BEIIECTB PA3IMIHBIX CamoorieHka c;
KJIaCCOB, MOJTBEPXKIATh CBOWCTBA UCIIOJIb30BaHUEK
pUMEPaMHU MOJICKYJISIPHBIX O1IeHOYHOTO;
YpPaBHEHUN XUMHUUYECKUX PEAKIIN; JIMCTaY;
OmnpenensTe BUJ XUMUYECKOM CBSI3H U | ;
THUII KPUCTAJUINYECKON pelIETKU
BEIIIECTRA,

1.2. | OcuoBHEIE 4 0 0 19.09.2022 | KmaccupuupoBaTh XUMHUYECKHE Vernwiii opoc; | https://educont.ru
3aKOHOMEPHOCTH 30.09.2022 | peakiuu 10 pa3IMYHEIM IIPU3HAKAM; ITuCEMEHHBII; https://resh.edu.ru
XUMHYECKUX PeaKimit VYcraHaBiuBaTh 3aBUCUMOCTh KOHTPOJIb;

CKOPOCTH XMMHUYECKOH PEaKIMH OT TectupoBanue
pa3nuuHbIX (PaKTOPOB;
[TporHo3upoBaTh BO3MOKHOCTH
MPOTEKAHUST XUMUYIECKHX
MPEBPAIIECHUI B PA3IMYHBIX YCIOBHSAX;
Onpenensarb OKUCITUTENb U
BocctaHoBuTeb B OBP;

CocTaBiATh 3JEeKTPOHHBIN OaslaHC
peaKIum;

ITpou3BOIUTH BHIYUCICHUS 110
XUMHYECKUM YPaBHEHHSIM;

1.3. | DrekrponuTHYECcKast 10 1 1 03.10.2022 | CocraBnsiTh ypaBHEHHUS qccolanun | YCTHBIA ompoc; | https://educont.ru
JUCCOLHALIHS. 29.10.2022 | xycnor, menoyei u coneil, monasle ¥ | [TMCEMEHHBII https://resh.edu.ru
XUMHUYECKUE PEaKIiy B COKpAIIEHHbIC HOHHBIC YPaBHEHHS KOHTPOJIb;
pacTtBopax XUMHMUYECKUX PeakiMii MOHHOTO KonTponbsHas

oOMeHa; pabora;

[TnarupoBaTh M OCYIIECTBIISATH HA
MPaKTUKE XUMHUYECKHUE SKCIIEPUMCHTBHI,
MIPOBOIUTH HAOIIIOACHMSI, ICTATh
BBIBOJIBI 110 PE3yJIbTaTaM
SKCIIEPUMEHTA;




Hroro no pazaeny
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Pazzen 2. HemeTaa bl M UX COeIUHEHU S

2.1. | O6mas 4 07.11.2022 | Xapaktepu3oBaTh (hU3UUECCKUE U [IpaxTrueckas https://educont.ru
XapaKTepUCTHKA 18.11.2022 | xmMu9ecKne CBOMCTBA IPOCTHIX pabora; https://resh.edu.ru
XUMHYECKUX BEILIECTB TAJIOTCHOB (HA MpUMepe TectupoBanue;
sneMeHToB VIIA- XJIOpa) U CIOKHBIX BEIICCTB YcTHBIN 01poc;
rpynmnsl. ['amoreHs (xmopoBomOpoOIa, XJIOpUIA HATPHS),

CIOCOOBI MX MOJTyYCHHUs], TPUMCHEHHE
Y 3HA4YCHHE B IPUPOJIC U KU3HU
YeJI0BeKa;

OmnpenensiTe TaloreHuI-HOHbI B
pactBope;

2.2. | O6ras 7 21.11.2022 | Ompenensath HanuuKe CynbhaT-noHoB | YcTHBIM ompoc; | https://educont.ru
XapaKTepUCTHUKA 21.12.2022 | B pacTBOpE; [MuceMeHHbBIT https://resh.edu.ru
XUMHYECKUX KOHTPOJIB;
aneMeHToB VIA- Koutponbshaspa
rpymmsl. Cepa u eé 0ota;

COCIMHCHHUSI

2.3. | O6rmas 7 22.12.2022 | O6bsicHATEOOMTHE 3aKOHOMEPHOCTH B | ITpakTHueckas https://educont.ru
XapaKTePUCTHKA 20.01.2023 | u3MeHEHHH CBOWCTB 3JIeMEHTOB V A- pabota; https://resh.edu.ru
XUMHYECKUX TPYIIBI U UX COCTUHEHUH ¢ y4ETOM TectupoBanue;
3eMeHTOB VA- CTPOCHUS UX aTOMOB; YcTHBI o1poc;
rpymmsl. A3oT, hochop XapakTepru3oBarb GU3NUECKUE U
U UX COCIMHEHHS XMMHYECKHE CBOWCTBA MPOCTHIX

BeIIeCTB a30Ta u hocdopa u ux
COCTMHECHMH (aMMUaKa, CoJiei
aMMOHWUSI, a30THOM KUCIIOTBI,
HUTpaToB, okcuaa hocdopa(V) u
(dhocdopHoi KUCIOTHI, PochaToB),
CIIOCOOBI MX MMOJYYEHHS, TPUMCHEHHE
Y 3Ha4YCHHE B MIPUPOJIE U KU3HU
YeNoBeKa;

OmnpenensiTh HOHBI AMMOHUS 1
¢dochaT-uoHHI B pacTBOpE;

2.4. | O6rmas 10 23.01.2023 | O6BsICHATHOOLIIE 3aKOHOMEPHOCTH B | YCTHBINM orpoc; | https://educont.ru
XapaKTepUCTUKA 24.02.2023 | m3meHeHnn cBOMCTB dneMenToB IVA- | [TucbMeHHbIH https://resh.edu.ru
XUMHYECKUX TPYIIIBI U UX COSMHEHHH C YIETOM KOHTPOITb;
anemeHToB IVA- CTPOEHUS UX aTOMOB; KonTponbHas




TPYTIIEL.

VYrnepon v KpeMHUN U
WX COEIUHEHUS

XapakTepru3oBaTh (PU3NICCKUE U
XUMHYECKHAE CBOWCTBA MPOCTHIX
BEIIECTB YIIepOo/ia U KPEMHUS U UX
COCJIMHEHMH (OKCHJIOB YTIIepoa,
YTOJIEHOM KUCIIOTHI, KApOOHATOB,
OKCHJIa KPEMHHS, KPEMHHEBOI
KHUCJIOTBI, CHJIMKATOR), CITOCOOBI X
MOJTYYCHUs], TPUMEHECHUE B 3HAUYCHHUE B
MIPUPOJIC U KU3HHU YEITOBEKA;
Onpenensats KapOOHAT- M CHITUKAT-
HOHBI B PACTBOPE;

pabora;

Hroro no pazneny
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Pa3zen 3. MeTa/uIbl M HX COeIUHEHU S

3.1. | O6mmme cpoiictBa | 4 0 25.02.2023 | XapakTepu30oBaTh CTPOEHHE METAJUIOB, | YCTHBIN ompoc; | https://educont.ru
METAaJIOB 10.03.2023 | obuivie hU3MUECKUE U XUMHYECKHE [MuceMeHHbBIT https://resh.edu.ru
CBOMCTBa METAJIJIOB; KOHTPOJIb;
XapakTepru30BaTh O0IINE CIIOCOOBI
MOJTYYCHHUST METAJIIOB;
CrnemoBaTh npaBuIIaM O€30TIACHOM
paboTHI B TaOOPATOPHH IIPH
HCTIOTb30BAHIH XUMHUYECKON TIOCYIBI
1 000pyIOBaHHMS;
ITpou3BOUTH BBIYMCICHUS 110
XUMHAYECKUM YPABHEHHSIM;
3.2. | Baxneiimue Metayuiel 1| 13 1 13.03.2023 | [Ipou3BOOUTH BEIYMCICHHUS T10 VYerublid - ompoc; | https://educont.ru
WX COCIMHEHUS 03.05.2023 | XUMHUYECKUM YPABHEHUSM; [MucrmenHHbII https://resh.edu.ru
BricTpauBaTh pa3BEpHyThIE KOHTPOJIb;
MUCHMEHHBIC M YCTHBIE OTBETHI C KonrponbHas
oropo# Ha nHpopMaIuio u3 yueOHuka | padoTa;
U CIIPAaBOYHBIX MaTEPHAIIOB, TpaMOTHO | IIpakTHueckas
HCIIOIB30BATh N3yUEHHBIH paboTa;
MOHATHIHBIN ammapar Kypca XUMUH;
Hroro o pazmemny: 17
Paznen 4. Xumus U oKpyskamomas cpeaa
4.1 | BemectBa u 4 0 08.05.2023 | XapakTepu30BaTh POIb XUMHH B Yerueiii  ompoc; | https://educont.ru
MaTepHaIbl B KU3HH 19.05.2023 | pasnuuHBIX chepax AeATETHHOCTH ITuceMeHHBII https://resh.edu.ru

YCJIIOBCKaA

JII0/IeH, OCHOBHEIC BEIIECTBA U

KOHTPOJIb;




MaTepHuaibl, IPUMECHICMBIC B KU3HH
COBPEMEHHOTO YEIOBEKA;
OOBSACHATH YCIOBHS O€30MACHOTO
HCIIOH30BaHHUS BEIIECTB U
XUMHUYECKUX PEAKIUI B OBITY;
AHanu3UpoOBaTh U KPUTHUECKHU
OTICHUBATH HH(OPMAIIHIO O BIUSHUAN
MIPOMBIIICHHOCTH, CEJIbCKOTO
XO035IUCTBA, TPAHCIIOPTA U JIp. HA
COCTOSIHHE OKPYKAIOIIEH Cpebl;

Uroro no pazpeny:

OO0111€€ KOIUYECTBO YACOB IO
nporpamme

68




IHHOYPOYHOE IINTAHUPOBAHHUE

8 kimace
Tema ypoka KoauyecTBo 4acoB Hara Bunei, ¢opmbl
n/n H3yYeHHusl | KOHTPOJIst
BCEro |KOHTPOJIBH | MPAKTHYECK
padoThI padoThI
1. [lepBoHayaJibHbIe XUMHYECKHE MOHATHUSA (204)
Xumus- eadxcnas obnacms ecmecmeosHaHusi U NPAKMUYECKoU 0esimeibHOCmu yenogexka (J4)

1/1 | Ipenmer xumun. Posib xumuu B 1 - - YcrHblii onpoc
JKU3HM 4desoBeKa. Tena u Bemecrsa.
duznuecKre CBOMCTBA BEUIECTB.

ArperaTHOE COCTOSTHUE BEIIIECTB.
[TonsTHe o MeToAax MO3HAHUS B
XUMHH. XUMHUS B CHCTEME HAyK

212 | XuMHU9IeCKUI SKCIICPUMEHT: 1 - - YcTHbIi onpoc
3HAKOMCTBO C XUMHUYECKOMN NOCYIOH,
C mpaBujamMu paboTsI B Jaboparopuu
U puéMaMu 00paIIeHuUs C
1abopaTopHBIM 000PYI0BAHUEM;
W3YYCHHE U ONMHCAaHNE QPU3HUECKUX
CBOMCTB 00pa3lioB HEOPTraHUYECKUX U
XUMHAYECKHX (SIBJICHHM)

3/3 |IIpaktuueckue padora Ne 1 «IIpaBuna | 1 — 1 [IpakTnueckas
paboTeI BIaboparopuu u pabora
npuéMbloOpalieHus ¢
12a00paTOPHBIMOOOPYAOBAHUEM

4/4 | Yucteie BemectBa u cMecu. Criocodsr | 1 — — VYcTHBII onpoc
pa3aeneHus CMecen.

5/5 |TIpaktudeckue pabora No 2 1 — 1 [TpakTnueckas
«Paznenenue cmecelt (Hampumepe pabora
OYHUCTKHU MTOBaPEHHOMCOIN)»

Bewecmeau xumuueckue peaxyuu (154)

6/6 | AToMBI 1 MOJIEKYJTBI. XUMHUYECKUEC 1 - - YcTHBIN onpoc
aeMeHThl. CHMBOJIBI XUMHUYECKHX
AJIEMEHTOB

7/7 | TIpocTble 1 CIIOXKHBIC BEIIECTBA. 1 — — YcTHBIN onpoc
ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

8/8 | Xumuueckas popmyna. BaneHTHOCTH 1 - - YeTHBIN onpoc
aTOMOB XMMHYECKUX JICMCHTOB

9/9 | CamocrosiTenbHast paboTa Mo TeMe 1 — — [TuceMeHHBIN
«CHUMBOJTBI XUMHUYIECKUX JIEMEHTORB. KOHTPOJIb
BanentHocTte»

10/10| 3ak0H ITOCTOSIHCTBA COCTaBa BemecTs. | 1 — — YCTHBIN ompoc




OtHocHTenbHAs aTOMHAs Macca.
OTtHocuTeNnbHAS MOJIEKYJIISIPHAS
Macca.

11/11

Pemrenne 3agau «OTHOCUTENBbHAS 1 — —
aTOMHAas ¥ MOJICKYJISIpHasi Macca

YeTHBIR 0O1poc;
ITuceMeHHEbIi
KOHTPOJIb

12/12

MaccoBas J0JI1 XUMHUYCCKOI'O 1 - —
9JICMCHTA B COCIMHCHHH.

YcrHblit onpoc

13/13 Pemienue 3anau «Haxoxaenue 1 — - YcrTHbI onpoc;
MacCOBOM JIOJIM DJIEMEHTOB B IInceMmeHnnsbIit
COEIMHEHH KOHTPOJIb

14/14 OusnuecKre U XUMUYECKUE SBICHUSL. 1 - - YceTHBI 01poc;

Pemenne IMPAKTUYCCKUX 3aaa4

ITuceMeHHEbIi
KOHTPOJIb

15/15

XuMmudeckasi peakius U e€ mpu3HaKu 1 — —

YcTHbIi onpoc

16/16

3aKOH COXPaHEHUsI MacChl BELIECTB. 1 — —
XHWMHWYECKUE YPABHECHHUS.

YcTHBI onpoc

17/17| Perienue 3a1a4 Ha COXpaHeHUE Macchl | 1 — — YcTHBIN OIpoc;
BELIECTB [TuceMenHbII
KOHTPOJITb
18/18 Knaccubukamnus XAMHYECKAX 1 — — YcTHbIl onpoc

peakiuii (CoOeTMHEHNUS, PA3I0OKEHUS,
3aMelIeHus, OOMCHA).

19/19

O06o00611aro1Iee 3aHATHE 110 TEME 1 — —
«[lepBoHAUATBHBIC XUMUYICCKUE
MOHATH». IToAroTOBKA K
KOHTpPOJIbHOM paboTe

YcTHbIi onpoc

20/20| KonTpoabHas padora 1 1 - KontponsHas
1«ITepBOHaYaTbHBIE XUMHUECKUE pabora
TIOHSITHS».
2. BaxkHeiilue npecTaBuTe Il HeopraHuyeckux pemects (314)
Boszoyx. Kucnopoo. Ilousmue 06 oxcuoax (54)
1/21 | AHaM3 KOHTPOJIBHOM pabOTHI. 1 — — YcTHbIN onpoc

Boznyx- cmech razos. Cocras
Bo3ayxa.Kucimopox — 35emMeHT u
nmpocroe BemiecTBo. Haxoxnenue
KHUCJIOPOAa B Ipupoae, GpU3ndecKue 1
XUMHUYECKHE CBOMCTBA (peaKkiuu
TOpPEHUS).

2122

Oxcunsl. [Ipumenenue 1 - -
kuciopoa.CriocoOs! MoTydeHUst
KHCIIOpO/ia B 1a00OpaTOpuu U
HpOMI)IIHJ'IeHHOCTI/I.

YeTHBIN onpoc




3/23 | [IpakTuyeckas pabora Ne 1 — 1 [TpakTuueckas
3.dlonydenue u pabota
COOMpPaHUEKHUCIOPO/Ia, U3YUCHHE
€roCBOWCTBY

A/24 | KpyroBopoT KHCJIOPO/a B IIPUPOJIE. 1 — — YCTHBIN ompoc
O30H — aJUIOTPONHAS MOJU(PUKAIIHS
KHCJIOPO/a.

5/25 | TerutoBoii 3 dexT XuMuIecKon 1 — — VYcTHbIl onpoc

peaKIiu, TePMOXHUMUYCCKHE
ypaBHEHUS, IK30- M SHIAOTEPMHUECKUE
peakiuu. TOIIIMBO: yroib U METaH.
3arps3HeHne BO3/lyXa, YCHIICHHE
MapHUKOBOTO 3 dekra

Booopoo. Ionamue o xucromax

u consnx (Su)

6/26 | Bogopo/I- 3JIeMEHT U TIPOCTOE 1 - - YcTHBII onpoc
BemecTBo. Haxoxnenue Bogopoza B
npupoje, Gu3nIecKue 1 XUMHIECKHE
CBOICTBa, MPUMEHEHUE, CIIOCOOBI
MOJTyYCHHUS.

7127 | TIpaktuueckas padora Ne 1 — 1 [TpakTryeckas
4 .dlonydenue u cOOMPaHUEBOIOPOA, pabora
W3Y4YE€HHE ErOCBOICTBY

8/28 | Tlousitie o kucnorax. Homenknarypa | 1 — — YcTHBII onpoc
KHCIIOT (MEXIyHApOIHAS U
TPUBHUAJIbHASA).

9/29 | TousTre o comnsx. Homenknarypa 1 - - YcTHbIi onpoc
cojieil (MexayHapoaHas U
TpUBHAJIbHASA).

10/30 CamocrositensHast pabota «Kucimorsr 1 — — [TuceMeHHBIH
U COJIM» KOHTPOJIIb

Konuuecmeennvie omunowenus 6 xumuu (44)

11/31| KosnuecTBo BemiecTBa. MoJib. 1 — — YcTHBIN Ompoc;
Momsiprast macca. 3akoH ABOTapoO. [TuceMeHHbII
MomnsipHblii 00bEM ra3os. Pemenue KOHTPOIIb
3a1a4

12/32| Pacu€&Thl M0 XUMUIECKHM ypaBHE- 1 - - YcTHBIH ompoc
HUSIM.

13/33| OGoOmIaromIHii YPOK 110 TEMaM 1 - - YCTHBIH ompoc
«Kucnopoa. Oxcunpl. Konnuectso
BemiecTBay I[lonroroska k
KOHTPOJILHOM paboTe

14/34| KontTpoanHas padora 2 «Kuciopox. | 1 1 - KonrponbHas
Oxcunpl. KonngecTBo BemiecTBay pabota

Booa. Pacmeopul. Ilonsmue 06 ocnosanusix (64)




15/35

dusnueckue cBoiicTBa Boabl. Boga
KaK pacTBOPUTEIIb.

VYcTHbIit onpoc

16/36

PactBopsl. Hachiiiennsie u
HEHACBIIICHHBIE PACTBOPHI.
PactBopuMOCTSH BelecTB B
Boae.MaccoBasi 10J1 BEIIECTBA B
pacTtBope.

YcrHblit onpoc

17/37

Pemenue 3amau mo teme
«OmnpeneneHue paCTBOPUMOCTH U
MacCOBOM JIOJIM BEIIECTBA B
pacTBope»

YeTHBIR 0O1poc;
ITuceMeHHEbIi
KOHTPOJIb

18/38

[TpakTuyeckas padora Ne 5
«[IpuroroBrieHue pacTBOpoB
conpeAesIEHHON MacCOBOM
J0NeHpacTBOPEHHOTOBEIIECTBAY

[IpakTnueckas
pabora

19/39

XUMHYECKHEe CBOMCTBA BOEI.
OcHoBanus. Posib pacTBOpoB B
MPUPOJAE U B KU3HU YEJIOBEKA.
Kpyrosopot BojibI B ipupoje.
3arpsi3sHEHUE TPUPOIHBIX BOJ.
OxpaHa 1 0YMCTKa OPUPOIHBIX BOJI.

YcTHBII onpoc

20/40

Kpyrosopot Bozbl B pupoe.
3arpsi3HEHUE PUPOIHBIX BOL.
OxpaHa 1 04KCTKa IPUPOAHBIX BOI.

YcTHBII onpoc

Ocnosnble knaccol HeopcaHudYeCKuxc

oedurenutl (11 u)

21/41

Kiaccudukanus HeopraHU4ecKux
COEIUHEHUN.

1

YcTHbIi onpoc

22/42

Oxcunpl. Knaccudukarus okCHI0B:
COJICOOpa3yIoIIHe U
HeconeoOpazyomue. Puznyeckue u
XUMHUYECKHE CBOMCTBA OKCHUJIOB.
ITonyyenue oxkcua0B

YeTHBIN onpoc

23/43

OcHoBanus. Knaccudukanus
OCHOBaHUI: MIEJIOUU U
HEpPAaCTBOPUMbIE OCHOBAHHSI.

YcTHBII onpoc

24/44

Pu3nyecKre U XUMHYECKHE CBOMCTBA
ocHoBaHui. [lorydeHre OCHOBaHUN.

YcTHBII onpoc

25/45

Kucnotel. Knaccudukamus Kucior..

YcTHBII onpoc

26/46

dusnyecKkre 1 XUMHYECKHE CBOWCTBA
KHMCJIOT. Psi1 akTHBHOCTH METaJIIOB
H. H. bekerosa. [lonydeHne KUCor.

YeTHBIN onpoc

27147

Conn. Pusmueckue M XUMHUYECKHE
cBoricTBa coseit. [lonyuenue coieil.

YceTHBII onpoc




28/48| 'eneTruecKas CBA3b MEXKIyY Kiaccamu | 1 Y CTHBIH ompoc
HEOPraHUYECKUX COCIUHEHUN.

29/49 | [TpakTuyeckas pabora Ne 6 «Pemenne | 1 [TpakTryeckas
AKCIIEPUMEHTAIBHBIX3a/1a4 110 TEME pabota
«OCHOBHBICKIIACCHI
HEOPraHUYECKUXCOETUHEHUI»

30/50| OGobmaroee 3aHATHE 110 TEME 1 Y CTHBIH ompoc
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
coeauHenuii. PactBopei». [loaroroska
K KOHTPOJIbHOH paboTe

31/51| KonTpoabnas padora 3 «OcHoBubie | 1 KonrpomnbHast
KJIaCCBhl HEOPTaHMUECKHUX pabota

coeauHeHui. PactBopbi»

3. lHepuonnueckuii 3axon u [lepuoanyeckasi cucreMa XUMHYeCKUX jiementoB /1. U.

MenaeneeBa.CTpoenne aToMOB. XUMHU4YeCKasi CBSA3b.
OKuCIUTEIbHO-BOCCTAHOBUTE/IbHBbIE peakuuu (15 4)

Tepuoouueckuii 3axon u Ilepuoduuecxas cucmema xumuseckux snemenmos /. U. Menoeneesa

Cmpoenue amoma (74)

1/52

[TepBbie TOMBITKY KIACCHPUKAITUN
XUMHUYECKUX 31eMeHTOB. [lonarue o
TPYIIax CXOJHBIX HJIEMEHTOB
(1IenoYHbIe U MIET0YHO3EMENbHBIE
METaJUIbl, TaJIOT€Hbl, THEPTHBIC
ra3bl). DJIEMEHTHI, KOTOPbIE 00pa3yIoT
aM(pOoTepHbIC OKCUJIBI U TUIPOKCHUJIBI.

1

YcTHBII onpoc

2/53

Ilepuonnueckuii 3aK0H.
[Tepuoanyeckas cucreMa XUMHYECKUX
anemenToB 1. 1. Menaeneena.
[Iepuons! u rpynnsl. Pu3ndecKuit
CMBICJI TIOPSIAKOBOTO HOMEPA,
HOMEPOB MEPHUOJIa U TPYMIIBI
3JIEMEHTA.

YcTHbI onpoc

3/54

Crpoenue atomoB. CocTaB aTOMHBIX
snep. U3oTonbl. DIeKTPOHBI.
CtpoeHue 3IIeKTPOHHBIX 000JI0YEeK
aTOMOB TepBbIX 20 XMMHUECKUX
3JIEMEHTOB

YeTHBIN onpoc

4/55

ITepnonnueckoit cucremst 1. 1.
MenneneeBa. XapakTepuCTUKA

XHMHYECKOT0 DJIEMEHTA 110 €T0

1oJjoxeHuto B [lepuoanyeckoit

cucteme /1. 1. Menneneena.

YcTHBII onpoc

5/56

3aKOHOMEPHOCTH U3MEHEHMS paauyca
aTOMOB XMMHMYECKHUX JIEMEHTOB,
METAJUIMYECKUX U HEMETAIUTMYECKUX
CBOMCTB I10 TpyIIaM U MEpUOaMm.

YeTHBIN onpoc




3nauenue [leprnoanyeckoro 3akoHa u
[Tepuoanueckoit CUCTEMBI
XUMHUYECKUX DJIEMEHTOB JIJISl Pa3BUTHUS
HayK{ U MPAKTHUKH.

6/57| ITuceMeHHBIH KOHTPOIbL «CTpOeHHE 1 - [TuceMeHHBIIH
aTomay KOHTPOJTb
7158| 1. 1. MeneneeB- y4EHbIH 1 1 - Y CTHBIH ompoc

IPaKJaHUH.

Xumuueckas cea3v. OKucaIumenbHo-60CcCmanogumenshole peakyuu (84)

B/59 | Xumuueckas cBsa3b. KoBaneHTHAas 1 - Y CTHBIH ompoc
(momnsipHasi ¥ HEMOJISIPHAS) CBA3b.

9/60 | DyIEeKTPOOTPHULIATETHLHOCTD 1 - Y CTHBIH ompoc
XUMHAYECKHX 3JIeMEeHTOB. MloHHas
CBSI3b.

10/61 | Pemenue 3a1a4 no teMe « Tumsl 1 — YCTHBINA OMpOC;
CBSI3M [TuceMenHbII

KOHTPOJIb

11/62| Crenens okucienust. OkucaurensHo- | 1 — YcTHBIH onpoc

BOCCTaHOBHTEIIbHBIC PEAKIINH.
[Ipoueccol okucHeHUs U
BOcCTaHOBICHUA. OKUCIUTETH U

BOCCTAHOBHTEJIH.

12/63 | Pemenue 3ana4 no reMaM «CTerneHb 1 — YCTHBIN OIpoC;
okucieHust. OKUCIUTETHHO- [TuceMenHbII
BOCCTAHOBUTEIIbHBIC PEAKIIUNY KOHTPOJITh

13/64| OGoOmIaroIiee 3aHATHE IO TEMAM 1 — YCTHBIH ompoc
«CTpoeHue aTOMOB. XUMHUYECKas
cBs3b. OKUCIUTENHHO-

BOCCTAHOBUTEIIbHBIC PEAKIIUNY

14/65| KonTpoJsbHas padora 4 «CtpoeHue 1 1 KonrponbHas
aTOMOB. XMMHYECKasl CBSI3b. pabota
OKHUCITUTENEHO- BOCCTAHOBUTEIbHBIC
peaKIum»

15/66 | AHATN3 KOHTPOJIBHOM pabOTHI 1 - YcTHBIH ompoc

4. Pe3epBHoe Bpems (2 4)
1/67 | O6obmraroliee 3aHsTHE TI0 TEME 1 - YcTHBII onpoc
«[TomyueHre OKCHIOB, KUCIIOT,
OCHOBAHHI U COJICH»
2/68 | OGobmIaroIee 3aHsTHE TI0 TEME 1 - YcTHBIH onpoc
«XMMHYECKHE CBOMCTBA OKCHUJIOB,
KHCJIOT, OCHOBAaHUH U COJICH»
OO0111eeK0IMYECTBOYACOBIONIPOrpaMMeE 68 4




IHHOYPOYHOE IINTAHUPOBAHHUE

9 kiacce

n/n

Tema ypoka

KoauuecTBO 4acoB

BCEro

KOHTPOJIBH
padoThI

NpaKTHYecK
padoThI

JlaTa
U3y4YeHHus

Buabi, ¢dopmbl
KOHTPOJIsI

1. BemecTBO M xXuMHuyeckue peaxkuuu (194)

TIlosmopenue u yenyonenue 3HaHulli OCHOBHbIX pazdenos Kypca 8 knacca (54)

1/1

[lepuoanueckas cucteMa XUMUYECKUX
anemenToB /1. 1. Meneneena.
Crpoenne aToMOB. 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB XUMUYECKUX
AJIEMEHTOB MEPBbIX TPEX NEPUOIOB,
KaJInsl, KQJIBIHS U UX COCTMHEHUH B
COOTBETCTBHUH C MOJIOKEHUEM
anemeHToB B [1C cTpoenunem ux
aTOMOB

1

YcrHblii onpoc

212

CrtpoeHue BemiecTBa: BUJIbI
XAMUYECKOU CBA3U. THIIBI
KPUCTaJUIMYECKUX PELIETOK,
3aBUCUMOCTh CBOMCTB BEILIECTBA OT
THUIA KPUCTALINYECKON PEIIETKU U
BHJIa XUMUYECKOH CBA3U. Penienue
3a7a4

IIucebMeHHBIH
KOHTPOJIb

3/3

Knaccudukanus u HOMEHKIaTypa
HEOPTraHMYECKUX BEUICCTB
(MexnyHapoHasi U TPUBUAJIbHASA).

YcTHbIi onpoc

4/4

XUMUYECKHE CBOMCTBA BEIICCTB,
OTHOCSILIMXCA K Pa3JIMYHBIM KJlaccaMm
HEOPraHWYECKUX COCTMHEHNU,
TEHETUYECKas CBS3b HEOPIraHUYECKUX
BEIIECTB.

TectupoBanue

5/5

Knaccudukanus XumMuueckux
peakIuii Mo pa3auIHbIM. DK30- U
JHJIOTEPMUYECKUE PEAKLUH,
TEPMOXUMHUYECKHE YPABHEHUS.
Pemenue 3amau.

YCTHBIR OIpoc;
IIucebMeHHBIH
Ompoc

OcHoegnvle 3aKOHOMepHOoCmu

xumugec

Kux peaxyuii (4u)

6/6

[TonsiTHE O CKOPOCTH XMMHYECKOU
peakiuu. [Tonsitie 00 00OpaTUMBIX U
HEOOPAaTUMBIX XHMUYECKUX PEaKIUsX.

1

YcTHBII onpoc

717

IloHsTHE O TOMOT€HHBIX U
IFeTCPOrcHHBIX PCAKIUAX. Ilonstue o
XUMHNYCCKOM pPaBHOBECHUMU.

YeTHBIN onpoc




8/8 | dakTOpBI, BAUSIOIINE HA CKOPOCTH 1 YCcTHBIN ompoc
XUMHYECKON peakIny U TOJ0KEHUE
XHUMHAYECKOTO PaBHOBECHSI.

9/9 | CamocrositenbHas pabora «OcHOBHBIE | 1 [TucbMeHHbII
3aKOHOMEPHOCTH XMMUYECKHUX KOHTPOJITh
peakuuin»

Onexmpoarumuueckas ouccoyuayusi. Xumuuecxkue peaxyuu 8 pacmeopax (10u)

10/10 OxucnuTEIbHO-BOCCTAHOBUTEIBHBIC 1 YcTHBIH onpoc
peaKIuu, JIEKTPOHHBIN OaaHc
OKHCIIUTEIHHO-BOCCTAHOBUTEILHON
peakuun.CocTaBlieHUE YpaBHEHUM
OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX
pEaKIHii C UCIIOJIb30BAaHHEM METO/1a
AJIEKTPOHHOTO OasiaHca.

11/11] Teopus 3IEKTPOITUTUIECKOM 1 [TuceMeHHbBIH
TMCCOIMALH. DIICKTPOIUTHI U He- KOHTPOJITb
AIEKTPOIHUTHI. KaTHOHBI, aHUOHBI.

12/12 MexaHu3M JUCCOIMAIIMH BEIECTB C 1 VYcrHblii onpoc
pa3IMYHBIMH BHJIAMH XHMUYECKON
cBsi3u. CTeneHp JUCCOLUaIH.

CubHBIC U ClTa0bIe AJIEKTPOJIUTHI

13/13 TIpaktudeckas pabora | «Pemenue 1 [IpakTnueckast
IKCIIEPUMEHTAIBHBIX 337124 110 TeMe pabota
"INIEKTPOTUTHYECKAS TUCCOIUAITUS.

XUMHUECKUE peaKIiu B pacTBopax”

14/14 Peakiiu MOHHOTO 0OMeHa. Y CIIOBUSA 1 [TuceMeHHbBIH
MPOTEKAHUS PEAKITUH HOHHOTO KOHTPOJITh
oOMeHa, MOJTHBIE B COKPAIIEHHBIE
WOHHBIC YPAaBHEHUS PEaKIIHHA.

15/15 CBoiicTBa KUCJIOT, OCHOBAaHHI 1 1 VYcTHBINA ompoc;
CoJIel B CBETE MPEJICTABICHUN 00 [TuceMenHbII
ANEKTPOIUTUIECKON TUCCOIIUAIUH. oIpoc
Pemenne 3anau.

16/16) KauecTBeHHBIE peakIMd Ha HOHBL | 1 TectupoBanue
[TonsiTE O THAPOIN3E COEH.

17/17 O6obmiatoriee 3aHsITHE IO 1 YcTHBIH onpoc
TeMe«BeniecTBo 1 XUMHUIECKHE
peakuumny. [lonroroBka k
KOHTpPOJBbHOHN pabore.

18/18 KonTpoJbHas padora 1 «BemectBo 1 KonTponbHas
Y XUMHYECKUE PEaAKITHI pabota

19/19 PaGora Haj omrOKaMu. AHAINU3 1 VcTHBII
KOHTPOJIbHON pabOTHI. OnpoocC

2. HemeTa/uibl M UX coequHeHUs1 (284)




Obwasn xapaxmepucmuxa xumudeckux snemenmos VIIA-epynnol. I anoeenvt (44)

1/20

OO1m1ast XxapaKTEepUCTHKA raJIOTeHOB.
Oco0eHHOCTH CTPOEHHS aTOMOB,
XapaKTEePHbIE CTEIIEHU OKUCIICHUS.
Ctpoenue u Gpu3nUecKue CBOMCTBA
MPOCTHIX BEIIECTB — TaJIONCHOB.

YceTHBII onpoc

2/21

XHUMUYECKUE CBOMCTBA HA IPUMEPE
xJiopa (B3auMOAENCTBUE C
MeTaJlJIlaMH, HeMeTallJIaMH,
mienoyamu. Penienue 3anad.

ITuceMeHHEbIi
KOHTPOJIb

3/22

Xnopooaopon. ConsiHasi KUCIIOTa,
XMMHYECKHUE CBOMCTBA, IMOJyYEHUE,
npuMeHeHue. [leiicTBue xjiaopa u
XJIOPOBOJIOPO/Ia HA OPraHU3M
yesoBeka. BakHeumme XJI0puabl U ux
HaxO0JICHHE B MPUPO/IE.

YcrHblit onpoc

4/23

[TpakTrueckas padota: Ne 2.
«IlonmydeHne COnsTHOM KUCIIOTHI,
n3y4yeHue e€ CBOMCTB»

[IpakTnueckas
pabora

Obwas xapakxmepucmuxka Xumuyeckux snemenmos VIA-epynnoi.

Cepa u eé coedunenus (74)

5124

OO01as xapakTepuCcTUKa SJIEMEHTOB
VIA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTENICHU
okucnerus.CTpoeHue u Gu3nIecKne
CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOpO/ia U Cepbl. AJIOTPOIHbIE
MOJU(UKAIIMHN KUCIOPOAA U CEPBI.
XHUMHUYECKUE CBOKCTBA CEPHI.

1

YcTHbIi onpoc

6/25

CepoBonopo, ctpoeHue, pu3nieckue
Y XHMHYECKHE CBOMCTBA. OKCH/IBI
CephI KaK MPEICTABUTENN KUCIOTHBIX
OKCHJIOB

YeTHBIN onpoc

7126

Cepnas kucnota, pusndeckue u
XUMHUYECKUE CBOUCTBA

IInceMeHHBIN
KOHTPOJIb

8127

XHWMHMYECKHUE PEAKIUH, JIEKALUE B
OCHOBE ITPOMBIIIJIEHHOTO cr1ocoba
ITOJIyYEHUSI CEPHOU KUCIIOTHI.
IIpumenenne. Conn cepHON KUCIIOTHI,
KauecTBEHHas peakliys Ha Cyib(aT-
noH. Haxoxnenue cepol u eé€
COEIMHEHMH B pUpoe. XUMHYECKOE
3arpsi3HEHUE OKPYXKAIOLIEH CPelIbl
COCJIMHEHMSIMU CEPBI

YcTHBII onpoc

9/28

Brruncnenus no ypaBHEHUsAM
XUMHUYECKHX PEAKIUI; MacCOBON

IIuceMeHHBIH
KOHTPOJIb




JIOJIA BBIXO/1a MTPOJTYKTa
peakuuu.Pemenune 3anay.

10/29| O6001IeHNE 3HAHMI TI0 TEME 1 — — VYcTHBII onpoc
«Qnementsl VIIA u VIA rpynm»

11/30| KoutpoabHasi padora 2 1o Teme 1 1 — Kontponbnas
«Onementsl VIIA u VIA rpynm» pabora

Obwas xapakmepucmuka xumuyeckux snemenmos VA-epynnol. A3om, ¢ocgpop u ux coeounenus

(74)

12/31

Pabora Hag ommOkaMu. AHanus
KOHTPOJILHOM paboTsl. O0mas
XapaKTepUCTUKA 3JIEMEHTOB VA-
rpymmsl. A30T, GU3NUECKUE U
XUMHUYECKHE cBoicTBa. KpyroBopor
a3zoTa B pupoje. AMMHUaK, ero
¢bu3nyecKkre U XUMHUYECKHE CBONCTBA,
MOJTy4eHUE U IIPUMEHEHHUE.

VYcrHblii onpoc

13/32

[IpakTuueckas padora 3 «Ilonydyenue
aMMMaKa, U3y4eHHe ero CBOMCTB»

[IpakTnueckas
pabora

14/33

Conu aMMOHHMS, UX (HU3NIECKUE U
XHUMHAYECKHE CBOMCTBA, IPIMEHEHHE.
KauecTBeHHast peakiys Ha HOHBI
aMMOHWSL.

YcTHBII onpoc

15/34

A30THas KUCI0Ta, €€ MOJIyYeHHUE,
(bU3MYECKre U XMMUYECKHUE CBOMCTBA

YcTHBII onpoc

16/35

Hcnonb3oBaHue HUTPATOB U CONEH
aMMOHHS B KaUECTBE MUHEPAJIbHBIX
ynobpenuii. Xumuueckoe
3arpsI3HEHUE OKPYKAIOLEH Cpebl
COEAMHEHUSIMH a30Ta

IIucebMeHHBIH
KOHTPOJIb

17/36

docdop, amnoTponHbIe
Moaupuxauu gocdopa, puznyeckue
U XUMHU4eckue cBorcTa. Okcua
dbocdopa(V) u bochopnas kucinora,
¢bu3nyeckre 1 XUMHUYECKHE CBOMCTBA,
MOJTyYeHHE

YeTHBIN onpoc

18/37

Hcnonb3oBanue GpochaToB B KauecTBe
MUHEPAJIBHBIX YI0OpPEHUH.

YeTHBIN onpoc

Obwas xapaxmepucmuxa

Xumuvecxkux snemenmos [VA-epynnoi.
Yenepoo u kpemnuii u

ux coeounenus (10u)

19/38

OO1m1ast xapaKTepUCTHKA SJIEMEHTOB
IVA-rpynnel. Yraepon, aquioTponHbie
Moau(UKaAIIH, pacIpOCTpaHEHHE B
npupoje, Gu3ndeckue 1 XUMUYECKHe
cBoiicTBa. Ancopouus. Kpyrosopor
yrieposia B IPUPOJIE.

1

YcTHBII onpoc




20/39

Oxcunpl yriaepoaa, ux gusnueckue u
XUMHUYECKHE CBOMCTBA, JIeHiCTBUE HA
JKUBBIE OpPraHU3MBbl, [I0JIy4ECHUE

U IpUMEHEHUE. DKOJIOIMUECKUe
po0JIEMBI, CBA3aHHBIE C OKCHJIOM
yraepoaa(IV); runoresa rinodanbHOro
MOTEIUICHUS KIMMAaTa

VYcTHbIit onpoc

21/40

VrobHas KUCI0Ta U €€ COJIH, UX
(bU3MYECKre U XMMUYECKHUE CBONCTBA,
IIOJIyY€HUE U IIPUMEHEHHE.
KadectBennas peakiys Ha kapOoHaT-
noHbl. VMcmonp3oBaHue kKapOOHATOB B
OBITY, METUIIMHE, IIPOMBIIIJICHHOCTH
U CEIIBCKOM XO3SHCTBE.

YceTHBII onpoc

22/41

[IpakTrueckue padota 4
«Ilomy4deHne yrieKucioro rasa.
KagecTBenHast peakius Ha KapOOHaT-
HOH»

[IpakTrueckas
pabora

23/42

[TepBoHavabHBIC TOHATHUS 00
OpPraHMYECKUX BEIIECTBAX KaK

0 COEIMHEHUSX yriaepozaa (MeTaH,
9TaH, STUJICH, alleTUIICH, STaHOII,
JIMIIEPUH, YKCYCHAas KuciioTa). Mx
COCTaB U XUMUYECKOE CTPOCHUE.
ITousarre 0 OMOTOTMYECKH BaXKHBIX
BEIIECTBAX: XKUPAX, OeKax,
yrieBojax. [lonstre o 6uosornuecku
BaYKHBIX BEIIECTBAX: KHUpax, OenKax,
YTJIEBO/IAX.

YcTHBII onpoc

24/43

Kpemuuii, ero ¢puznyeckue u
XUMHUYECKHE CBOMCTBA, ITOIy4YEHUE U
npuMeHeHne. CoelMHEHUsI KpEMHUS B
npupoae. CUIMKaThl, UX
UCIOJIb30BaHUE B OBITY, METUIIMHE,
MIPOMBILIIEHHOCTH. BaxkHeiimme
CTPOMUTEIIBHBIE MaTEPHAIIBI.

YeTHBIN onpoc

25/44

[IpaxTuueckue padorta Ne 5. Penienue
HKCHEPUMEHTAIbHBIX 33714 110 TEMe
«Hewmeramub.

[IpakTnueckas
pabota

26/45

O000I11IeHIE U CUCTEMATU3AIUS
3HaHU 110 TeMe «IJIeMeHThl VA "
IVA rpynm»

YeTHBIN onpoc

27146

KonTtpouabsHnas padora 3«31eMeHThI
VA u IVA rpynny»

KonTponbHas
pabora

28147

AHanu3 omuO0K KOHTPOIbHON
paboThI

YeTHBIN onpoc




2. Metajuibl 1 ux coequHenust (174)

Obwue ceoticmea memannos (44)

1/48

OOwast xapaKTepUCTHKA XUMUYECKHX
3JIEMEHTOB — MeTauioB. CTpoeHue
MeTaul0B. MeTayuinyeckast CBA3b U
MeTaJuIn4decKas KpUCTAIInYecKast
pemeTka

1

YcrHblii onpoc

2/49

DIEKTPOXUMUYECKUN P
HanpspKeHUH MeTaiuioB. dusnyeckue
1 XUMHYECKHE CBOMCTBA

MeTtauioB. OO0mme cuoco0bl
MOJTyYEHUSI METaJIOB.

YceTHBII onpoc

3/50

Brruuciienus mo ypaBHEHUSIM
XMMHYECKUX PEAKIUM, ECIIU OJUH U3
pEareHTOB COJIEPKUT MPUMECH.
Pemenue 3amau

ITuceMeHHEbIi
KOHTPOJIb

4/51

[ToHsiTHE O KOPPO3HH METAILIIOB U
OCHOBHBIE CITOCOOBI 3aIIUTHI OT KOPPO
3un. CIiiaBbl, UX IPUMEHEHUE B OBITY

W NPOMBIIIJIICHHOCTH.

YcTHbIi onpoc

Baxcuetiwue mem

ajjivl U

ux coeounenus (1

5/52

IIenounsie meTasbl.ITonokeHue B
[lepnonnueckoii cucreme, CTPOCHHE
atoMoB. Haxoxnenue B

npupoje. Pusznyeckue u
XUMHUYECKHUE CBOMCTBA

1

YcTHbIi onpoc

6/53

OKcubl ¥ THAPOKCUIBI HATPUS U
kanus. [I[puMeHenne menouHbIx
METaJIJIOB M UX coeanHeHnii. Pemenne
3ajJa4.

IIuceMeHHBIH
KOHTPOJIb

7/54

[IenoyHO3eMeNbHBIC METAIIIIBI
Mar"Huii ¥ KaJblMi: TTOJI0KEHHUE

B [Iepnoandeckoii cucreme; CTpoeHue
HX aTOMOB; HaXOKJICHUE B IIPUPOJIE.
du3nyeckre 1 XUMHUUECKHE CBOICTBA
MarHus 1 KaJbIUs.

YcTHBII onpoc

8/55

Bakueiinme coeqMHEHNUSA KLU
(okcu, TUIPOKCU]I, COJIN).
JKécTKkoCTh BOMBI H CIOCOOEI €€
YCTpaHEHUS

IIucebMeHHBIH
KOHTPOJIb

9/56

[IpakTuueckas pabora 6« KEctkocTh
BOJBI U METO/IBI €€ YCTPAHEHUS»

[IpakTnueckas
pabota

10/57,

Amomunnii. Ilonosxenne B
[Iepuoanueckont cucreme,

cTpoeHue aroma. Haxoxnenue B

YcTHBII onpoc




npupoae.Puzndyeckue u
XUMHUYECKHE CBOMCTBA

11/58

Beruuciienust MaccoBo# 10511 BBIXOJa
IIpOJyKTa peakuuu. Pemenne 3anau

ITuceMeHHEbIi
KOHTPOJIb

12/59

AMdoTepHbIE CBOMCTBA OKCHIA U
TUAPOKCH]IA ATIOMUHHUSL.

YcrHblii onpoc

13/60

Keneso. [Tonoxenue
Bllepuoguueckoit cucreme
XUMHYECKUX djeMeHToB /I, 1.
MeHeneeBa, CTpoeHUE aTOMa.
Haxoxnenue B

npupoje. Puznueckue u
XMMHYECKHE CBOMCTBA.

YcrHblii onpoc

14/61

OxcuIpl, THIPOKCH]IBI U COITU
xene3a(Il) u xenesza(1Ll).

YceTHBIT onpoc

15/62

[IpaxTuueckas padora Ne 7.
Pemienue skcnepuMeHTaIbHBIX 3a7a4
o TeMe «MeTably.

[IpakTnueckas
pabora

16/63

O000111eH1E U CUCTEMATHU3ALMS
3HAHUH 110 TeMe «MeTalljibl U UX
COCTUHEHUI

YcTHBII onpoc

17/64

KonTpoabsHnas padora 3«Metajuibl U
WX COCIMHEHHUSI

KonTponbhas
pabora

4, Xumus 1 o

KPY:K

aomas cpena (44)

1/65

AnHanm3 omub0K KOHTPOIBHOM paboThI
HoBble MaTepuansl u

TEeXHOJIOruu. BemecTsa u

MaTepHalibl B TOBCEIHEBHOM KU3HU
YeJioBeKa.

1

YcTHBII onpoc

2/66

XuMmus U 310poBbe. bezonacHoe
HCIOJIb30BaHUE BEIIECTB U
XUMHYECKHUX peakiuii B ObITy. [lepBas
IMOMOIIb TP XUMHYCCKUX OXKOrax
U OTPaBJICHUSX

YeTHBIN onpoc

3/67

[ TpupoaHBIE HCTOYHUKH YTIEBOAOPOI0OB
(yrousib, mpupOAHBIH ra3, HeQTh),
MIPOAYKTHI UX MIEPEePadOTKH, UX POJIb B
OBITY M IPOMBILIIEHHOCTH.

YcTHBII onpoc

4/68

OCHOBBI 3KOJIOTUYECKOI
IPaMOTHOCTU. XUMHUYECKOE
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl.
Ponp xumun B perennu
9KOJIOTUYECKHUX TTPOOIIEM.

YcTHBII onpoc

OO0111eeK0IMYECTBOYACOBIONIPOrpaMMeE

68




YYEBHO- METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJI51 YYEHUKA
Xumusa. 8 kmacc. /Epemun B.B., Kysemenko H.E., JlpoznoB A.A. u npyrue; mon
penaknueit Jlyauna B.B.,O000«IPODA»; AO«M3narenbctBo [IpocBemenuey;

Xumus.9 kmace. /Epemun B.B., Ky3smenko H.E., JIpo3noB A.A. u apyrue; non pegakuuen
Jlyauna B.B.,000«IPODA»; AO«M3narenbctBo [IpocBemienuey;

METOAUYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA
Xumus. 8 kitace. Metonuueckoe nocobue k yue6. B.B. Epémuna uap. «Xumus. 9 kinaccy/
B.B.Epémun, A.A. [Ipo3nos, M.: «/Ipoda»

Xumus. 8 kiacc. Meroauueckoe nmocodue x yued. B.B. Epémuna nnp. «Xumus. 9 xinacey/
B.B.Epémun, A.A. [Ipo3nos, M.: «JIpoda»

Xumus. 8 k1. : pad. Terpans k yue0. B.B. Epémuna uap. «Xumus. 8 knace»/ B.B.Epémun, A.A.
Hpo3znos, M.: «Ipoda»

Xumus. 9 k1. : pad. rerpans k yued. B.B. Epémuna unp. «Xumus. 9 knace»/ B.B.Epémun, A A.
Hpoznos, M.: «Jlpodar»

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET

[Topran  ¢dyHIaMEeHTAIBHOTO  XHMHYecKoro obpasoBanuss Chem  Net. Xwumwuueckas
uHpopmaronHas ceth: Hayka, 00pa3oBaHue, TEXHOJIOTHH
http://www.chemnet.ru Tasera «Xumus» W caT i yuutens «S way Ha YpOK XHUMHUH»

http://him.1september.ru Exunas komtekuus [{OP: TIpeamerHast koyutekius « XuUMHUSI»
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO- HaydHBI € OKCIIEPHMEHTBHI:
xumusi. Komreknus Poccuiickoro o0meo0pazoBaTeisHOTO mopTana

http:// experiment. edu. ru AJIXUMUK: caiit JI.FO. Anuk6epoBoit

http:// www. Alhimik .ru. Bcepoccuiickasi oumIuaia mKoJIbHUKOB 10 XUMUAU

http://chem.rusolymp.ru. Opranunyeckass XUMUS: SJIEKTPOHHBIA yUEOHUK JUIS CPEIHEH IIKOJIBI
http://www.chemistry.ssu.samara.ru. OCHOBbI XMMHUU: JIEKTPOHHBIN YISOHUK

MATEPHAJBHO- TEXHUWYECKOE OBECNEYEHUE OBPA30OBATEJIBHOTIO
MPOLIECCA

YuebHoe 00opy10oBaHue

1. AynutopHas nocka ¢ Ha0OpOM MPUCIIOCOOJIEHUH ISl KpeTIeHus TabuI]
2. DKCIO3UIIMOHHBINA YKPaH

3. TeneBuzop

4. MynbTUMEAUMHBINA KOMITBIOTED

5. MynbTUMEINanpoeKTop

6. [IpunTep nazepHsiii, Ckanep, KonmupoBaibHbI anmapaT

7. JlokyMeHT- Kamepa


http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/

banHepsl HaCTeHHbIE

1. Tlepnonnyeckasi cucteMa XUMUYECKUX 3JieMeHTOB uM. JI.I.Mennaeneena
2. Tabnuia pacTBOPUMOCTH KUCIIOT, COJIEH U OCHOBAaHUI! B BO/IE

3. Oxpacka MHIAUKATOPOB B PA3JIUYHBIX CPEAAX

4. DIIeKTPOXUMUYECKUH sl HAPSIKEHUI METaNIOB

5. IHeTpyKIus 110 OXpaHe U Tpy/Ja B KaOMHETe XUMUU

6.I1paBnia moBeqeHNUS yJalIuXcsi B KAOMHETE XUMHUH

7. ITopTpeTsl y4eHBIX

8.TemaTuueckue TaOIUIBI IO XUMUU

9. MynbTuMeuitHbIe 00y4aroLye IporpaMMbl U 3JIEKTPOHHBIE YUEOHUKHU
10.KapToukwu, pa3naToyHblii MaTepual (B Me4aTHOM BUJE, HA SJIEKTPOHHOM HOCHUTEIIE)

OobopynoBanue 11l MPOBeAEHUS JTa00PATOPHBIX,
NMPAaKTHYECKUX PadoT U JeMOHCTpauii

ITocyna: GropeTku, BOPOHKA JIEJIUTENIbHAS, KOMIUIEKTHl (happopoBoil mocybl, Koja0, MepHOU
1OCY/1bl, HA0OPB! MPOOUPOK, CTAKAHOB CTEKJISTHHBIX U MOJIMIPONUICHOBBIX, TUIETOK 1 KOMILI.
CTEKJISIHHBIX U IUIACTUKOBBIX, (PJIAKOHOB, Y3JI0B U JleTalel, BOPOHOK, MpPEIMETHBIE CTEKIA,
CTEKJISIHHBIE NTAJIOUKH, Yaliky [leTpu, yama kpuctaian3aluoHHast

JlaGopaTtopHble KoMILIeKTbI: JIOTOK C Jj1abopaTOpHON MOCYIOH M NPHHAIICKHOCTSIMU,;
MHUKpPOJIa00paTopust AJi1 XUMHUYECKOI0 dKCIIEpUMEHTA, HA0Op XUMHUYECKON MOCYbl Y4allerocs,
HaOOpbl O0AHOK M CKISHOK, 3aXUM TPOOMPOYHBIHA, KOMIUIEKT STHKETOK JaOOpaTOPHBIH,
IUTACTHHA JUIsl KalleJdbHOIO aHajau3a, Habop MUIETOK C I[BETOBOW MHJMKALMEW, OYKH, IITATUB
7a00paTOpHbIl XMMUYECKUI, Oymara WHAMKATOpHas, (QWIbTPbI, NHUHIET, BbIIapUTEIbHAS
IUIACTHHA, MEPHBIM LWIMHJIP, Ta300TBOJHBIE TPYOKH, CIMpalb MEAHas, METIs HUXPOMOBAs,
NaJI0YKa CTEKJISIHHAS.

IIpubopsi: TepMomeTp  cnupTOBOM, Bechbl JaOOPATOpHBIE  AJIEKTPOHHBIE, HaboOp 1O
JIEKTPOXUMUH, JlabopaTopHass OaHs [ YYEHHYECKOTO HKCIEPUMEHTa, HarpeBaTellb
npoOUpPOK, CHUPTOBKA, MPHOOPHI JUIsl TMONYYEHHUS TIa30B, TaJOWJOANKAHOB, 3JIEKTPOJIM3a
pacTBOpPOB, UCTOYHUK ITUTAHUS.

HaOopsbl peakTuBOB:KHCIOTBI OpPraHMYecKME W HEOPraHMYECKHUE; METalIbl; OKCUABI U
THJIPOKCUBl METAJIJIOB; TaJOr€Hbl;MUHEPAJIbHBIE YAOOPEHUS;CONU:CYyIb(daThl, CYIbQUTHI,
cynb(ubl, KapOoHaThl, (ocdarel, CHIMKATHI, TATOT€HUABI, aleTaTbl, POAAHUIBI, HUTPATHI,
COECIMHEHHUSI XPOMa, COEIMHEHUs Maprasiia; yrjieBOJOPOAbl, aMHUHBI; KHCIOpPOACOAEpKaIne
OpraHMYecKHe BeIecTBa; 0Opa3lbl OPraHWYECKUX BEIIECTB; MHIAMKATOPbI, MaTepUalbl, COJIN
JUISL IEMOHCTPALIMOHHBIX OIIBITOB.
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