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HOACHUTEJIBHASA 3AITMCKA

[Iporpamma 10 XMMHHM Ha YpPOBHE OCHOBHOrO o0OI1ero oOpa3oBaHuUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yibTaTaM OCBOCHUS OCHOBHOMU
00pa3oBaTeIbHON IIPOrpaMMBl OCHOBHOTO 0OIIIEro oOpa3oBaHUs, MPEICTaBICHHBIX
B ®I'OC OOQ, a Takxe Ha OCHOBE (pefepaabHOI paboUeii MporpaMMbl BOCTIMTAHUS
U C Yy4éTOM KOHIICIIIMM TIPETOJIaBaHus Y4eOHOro TmpeamMeTa «XHUMHS» B
oOpa3zoBaTenbHbIX opranuzaiusax Poccuiickoit @eaepariuu.



[IporpaMmMa mo XuMHUM JAET MpENCTaBICHUE O IENsX, OOLIeH CcTpaTeruu
oOy4eHUs1, BOCIUTAHUS U PA3BUTHUS 00YUAIOIIUXCS CPEICTBAMU yUueOHOTO MpeAMETA,
yCTaHaBIMBACT 00s3aTebHOE TMPEAMETHOE COJEp)KaHHWE, MpPeaycMaTpUBACT
pacmpesieieHie ero Mo KjaccaM W CTPYKTYPHpPOBaHUE IO pas3feliaM U TeMaMm
OporpaMmbl 1O XUMHUH, OIpEAeNseT KOJIMYECTBEHHbIE U  KAaYECTBEHHBIC

XapaKTEPUCTUKHU coJiepKaHus, PEKOMEHTyEeMYIO
MOCJICIOBATEILHOCTh ~ M3YYCHHS] XUMHH C  Y4ETOM  MEXKMPEIMETHBIX W
BHYTPHUIPEIMETHBIX  CBSI3€HM, JIOTUKK  Y4eOHOro  mporecca, BO3PACTHBIX
OCOOCHHOCTEM  00yYarommMxcs, ONpeAessiIeT BO3MOXKHOCTH MpeaMera  JJid
peanu3anuu TpeOOBaHMII K pe3yjbTaTaM OCBOCHHUSI OCHOBHOW 00pa3oBaTelIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUSs, a TaKkKe TPEOOBAHMUM K
pe3ynbTaTamM 0O0y4YeHHUs XUMHH Ha YPOBHE IIeJIeH U3YYCHHS MPEAMETa U OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATEIHFHONW JCSITENFHOCTH OOYYaromerocs MO OCBOCHHIO
y4eOHOTr0 COJIep)KaHMS.

3HaHWE XUMHUHU CIY>KAT OCHOBOM [Isi (OPMHUPOBAHMS MHUPOBO33PEHUS
oOy4Jaromierocsi, ero MpeACTaBICHUN O MaTEpPUAIbHOM €JIMHCTBE MHUPA, BAKHYIO
pOJIb UTPAOT (opMUpyEeMbIe XHMHEH MPEACTaBICHUS O B3aUMOIPEBPANIECHUIX
SHEPTUU W 00 DBOJIIOIMHU BEIICCTB B MPHUPOJE, O IMyTAX PEIICHUS TIIOO0ATHHBIX
npo0ieM yCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA - CHIPHEBOM, IHEPreTUUYECKOM,
MUIIEBOM 1 SKOJOTUYECKON O€30MacHOCTH, MPOOJIEM 3/IpaBOOXPaHEHUSI.

N3yuyenne xumun:

CIIOCOOCTBYET  peau3alMi  BO3MOXKHOCTEH IS CaMOpPa3BHTHS |
dbopMupoOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 00I1Iel U (PYHKIIMOHATILHON I'PAaMOTHOCTH;

BHOCHUT BKJIaJ, B (DOPMHUPOBAHME MBIIIUICHUS] M TBOPYECKUX CIOCOOHOCTEMH
oOydJaronuxcsi, HaBBIKOB HMX CaMOCTOSATEIbHOM  y4eOHOM  JIeATeThbHOCTH,
DKCIICPUMEHTAILHBIX W HCCICIOBATEIbCKUX YMEHHH, HEOOXOIUMBIX KaK B
MMOBCETHEBHOM )XKM3HU, TaK U B TPOPECCUOHAIBHON ACATEIHHOCTH;

3HAKOMHUT CO CHEeNU(PUKON HAYYHOTO MBIIUICHUS, 3aKIa/JbIBA€T OCHOBBI
IIEJIOCTHOTO B3IJISIIa HA €AMHCTBO MIPHUPOABI M YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM
3TanoM B (OPMHUPOBAHNHN €CTECTBEHHO-HAYYHON TPAaMOTHOCTH 00YYaIOINUXCS;

CrocoOCTBYET (DOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAyYHBIM 3HAHUSM, K TIPUPOJIE, K YETIOBEKY, BHOCHT CBOW BKJIAJ B DKOJIOTHYECKOE
oOpa3oBaHHe 00yJarOIINXCS.

JlanHbie HampaBiieHUs B OOyYEHWHM XUMHUU OOECIEYMBAIOTCS CHEIU(UKON
comepkaHus ~ y4eOHOro  TpeaMeTa, KOTOPBIM  SBISCTCS — IE€IarOTHYSCKH
aJanTUPOBAHHBIM OTpakeHHEeM 0a30BOM HAYKH XMMHUHU Ha OMPENeIEHHOM dTane eé
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHUs OPHUEHTHPOBAH HA
OCBOCHHE OOYYaIOIIMMHUCS CHUCTEMBbl TIEPBOHAYAIBHBIX TOHITHH XWMHU, OCHOB



HEOPTraHWYECKOW XUMHUH U HEKOTOPBIX OTACNIBHBIX 3HAYUMBIX ITOHATHM
OpraHUYECKON XUMUH.

CtpykTypa coaepkaHusi MPOrpaMMbl IO XUMHUHU C(HOPMUPOBAHA HA OCHOBE
CUCTEMHOT0 moaxoja K €€ u3zydyeHuto. CoaepiaHue CKIAIbIBA€TCd U3 CUCTEMBI
NOHATUNA O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHIATUH O XUMUYECKOU
peakuuu. OO6e O3TU CUCTEMBI CTPYKTYpHO OpPTraHHU30BaHbl MO MPUHIUITY
MIOCJIEIOBATEIBLHOIO PA3BUTHS 3HAHUN HAa OCHOBE TEOPETUUYECKUX IMPEACTABICHHI
Pa3HOIO YPOBHS:

- aTOMHO--MOJIEKYJISIPHOT'O YYEHHS KaK OCHOBBI BCET'O €CTECTBO3HAHMS;

- Ilepuonnueckoro 3axkoHa [[. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XHMUU,

- YYEHHS O CTPOCHHH aTOMa U XMMHUYECKOU CBS3H;

- IpeICTaBICHUM 00 DSIEKTPOJUTHYECKOM JUCCOLMAIMM BEIIECTB B
pacTBOpax.

Teopernyeckne 3HaHUS PACCMATPUBAIOTCS HA OCHOBE OMIIMPHUYECKH
MOJIYYEHHBIX M OCMBICIICHHBIX (JPAKTOB, Pa3BUBAIOTCS MOCIEIO0BATENBHO OT OJHOTO
YPOBHS K APYroMy, BBIMOJHSS (DYHKIIUU OOBSICHEHUS] M TPOTHO3UPOBAHUSI CBOMCTB,
CTPOECHUS U BO3MOKHOCTEHN MPAKTUYECKOTO MPUMEHEHUS U MOTYUYCHUS U3y4aeMbIX
BEILECTB.

OcBoeHue mporpaMmMbl IO XUMHHU CHOCOOCTBYET  (HOPMHPOBAHHUIO
MIPEACTABIICHHS O XUMUYECKOW COCTABIIAIOIIEN HAYYHOU KapTUHBI MUPA B JIOTHKE €€
CUCTEMHOI MPUPOJBI, IECHHOCTHOIO OTHOIICHHUS K HAyYHOMY 3HAHHUIO M METOJaM
NO3HAHUS B HayKe. M3yueHrne XUMUM NPOUCXOAUT C MPUBJICUCHUEM 3HAHUW U3 paHEe
U3YYCHHBIX YUEOHBIX mpeameToB: « Okpyxatouuii Mupy», «buosorus. 5-7 kimacce»
n «Pusnka. 7 Kmacey.

[Ipy wW3ydYeHHM XUMHUU MPOUCXOJUT (POPMUPOBAHUE 3HAHUKA OCHOB
XUMHUYECKON HAyKu Kak 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHYECKOU
NEATEIbHOCTH YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPHI. 3aada
y4e0HOTO MpeaMeTa COCTOUT B (DOPMHUPOBAHUU CHUCTEMbl XUMUYECKUX 3HAHUNA —
BOKHEUIINX (PaKTOB, MOHSATUM, 3aKOHOB U TEOPETUUYECKUX MOJIOKEHUM, IOCTYTHBIX
000011IeHNIT MHUPOBO33PEHYECKOI0 XapakTepa, si3blka HAyKW, B TMPUOOILIEHUH K
HAay4YHBIM METOJaM MO3HaHMS MPU U3YYEHUU BEUIECTB U XMMHUECKUX PEaKIui, B
dbopMHpPOBaHNY Y PA3BUTHUH MMO3HABATEIHHBIX YMEHUHN M UX TPUMEHEHUU B yU4eOHO-
MO3HABATEIBHON U y4eOHO-UCCIIEIOBATEILCKON JIeATEIbHOCTH, OCBOCHUU MPABUI
0e301acHOro o0paIieHus ¢ BEIIECTBAMH B TTIOBCETHEBHOM KU3HH.

[Ipy M3ydyeHHHn XUMUHM Ha YPOBHE OCHOBHOI'O OOILEro 0Opa3oBaHUs BaXKHOE
3HAUYCHUE MPUOOPENH TaKue IeNH, KaK:

- (opMupoBaHME UHTEIUIEKTYaJIbHO PAa3BUTON JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEIBHOMY HPUHATHIO PELICHHH,
CIIOCOOHOM aanTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHUSAM KU3HU;

- HampaBJIEHHOCTh  OOyYeHHMs HAa  CHUCTEMaTHYEeCKOE MPHUOOIICHHE



oOydJaronuxcsi K CamMOCTOATENbHOM IMO3HABATEIbHON JEATeITbHOCTH, HAayYHBIM
METO/IaM TIO3HaHUA, (OPMHUPYIOINIMM MOTHBALIUIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

- obOecrnieveHne yCIOBHMA, CITOCOOCTBYIONMIUX MPUOOPETEHUIO 00YUYaIOIIMHUCS
OMbITa Pa3HOOOpPA3HOW [EATETLHOCTH, TMO3HAHUS U CAMOIIO3HAHUS, KIIIOUEBBIX
HABBIKOB (KJIIOYEBBIX KOMIIETEHIMH), MMEIOIIMX YHUBEpPCAJIbHOE 3HAUYCHHUE MIJIA
Pa3TUYHBIX BUJOB JCSITCIBHOCTH;

- ¢opmupoBanue o0O0mel (GYHKIHMOHATBHOW M €CTECTBEHHO-HAYYHOMN
IPaMOTHOCTH, B TOM YHCJI€ YMEHHUI OOBACHATH U OIICHUBATD SIBJICHUS OKPY>KAIOIIETO
MUpa, UCTIONb3Ys 3HAHUS U OIIBIT, MOJTYYEHHBIC MTPU U3yUYCHUU XUMUH, IPUMEHSATh
WX TPU PEIICHUH MPOOJIEM B MIOBCETHEBHOM KU3HU U TPYIOBOU NEATCILHOCTH,

- (opmupoBanme y o0OydarOmMMUXCAd TYMaHUCTUYECKHX OTHOIICHHM,
NOHUMAaHUSl I[IEHHOCTU XUMHYECKUX 3HAHUM I BBIPAOOTKH SKOJOTUYECKU
1[eJIeCO00pa3HOr0 TOBEACHUSI B OBITY M TPYAOBOWM JEATEIBHOCTH B IENIX
COXPaHEHHS CBOETO 3/10POBbS U OKPYKAIOIIEH TPUPOTHOM CPEBI;

- pa3BUTHE MOTHUBAIMM K OOYYEHMIO, CHOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMTaHUIO HA OCHOBE YCBOCHHUS 00111€UEI0BEUECKUX IIEHHOCTEH, TOTOBHOCTH
K OCO3HAHHOMY BBIOOPY MpOodusis U HANIPaBICHHOCTH JalbHEHIIEro 00ydeHus.

OO6111ee YKcIiio 4acoB, OTBEAEHHBIX /I U3YUCHHS XUMUU Ha YPOBHE OCHOBHOTO
obmero oOpazoBanus, coctaBisieT 136 yacoB: B 8 kiacce - 68 vacoB (2 yaca B
HeJelo), B 9 kimacce - 68 gacoB (2 yaca B HEACIIO).

COJIEP)KXAHUE OBYUEHUSA

8 KUIIACC

IlepBoHayajibHbIE XUMUYECKHE TOHATHUS

[Ipenmer xumun. Ponp XMMUM B KW3HU YEIOBEKA. XMMHSI B CUCTEME HayK.
Tena u BemecTBa. PU3NUECKUE CBOMCTBA BEIIECTB. ATrpPErarHoe€ COCTOSIHUE
BeniecTB. [loHsTHE O MeTOMaxX MO3HAaHWS B XUMHH. UHCThIE BEIIECTBA U CMECH.
CnocoOsI pa3zjeneHust cMeceil.

ATOMBI ¥ MOJIEKYJIbl. XHUMHYECKUE dJIEMEHTbl. CHMBOJBI XUMHYECKHUX
a1eMeHTOB. [IpocThie U CIOXKHBIE BEIlIECTBA. ATOMHO-MOJICKYJISIPHOE YUCHUE.

Xumuueckas hopmysa. BaneHTHOCTh aTOMOB XUMHUUYECKHUX JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BeliecTB. OTHOCUTENbHAs aToMHas macca. OTHOCUTENIbHAS
MOJIEKYJIsIpHas Macca. MaccoBasi JoJisi XMMUUYECKOTO JIEMEHTA B COCIMHEHUH.

KonunyectBo BemecTtBa. Monb. MonsipHasg Macca. B3auMocBsI3b KOJIMUECTBA,
MacChl W 4YHCIIa CTPYKTYPHBIX €IWHUIl BemecTBa. Pacuérel mo Qopmynam
XAMUYECKUX COCTMHEHUU.

DOU3NYECKUE U XUMUUYECKUE SIBJICHUs. XUMUAYECKasA PEaKUUs U €€ MPU3HAKHU.
3aKOH COXpaHEHHUsI MacChl BellecTB. XuMmuuyeckue ypaBHeHus. Kiaccuduxarms
XUMUYECKUX PEaKINil (COeMHEHUS, PA3I0OKEHUS, 3aMEeILIeHUsI, OOMEHA).



Xumuueckuiit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYJ0H, MpaBuiIaMu padoThl B JabOpaTOpuu U
npuéMaMu oOpalieHusi ¢ J1abopaTOPHBIM O0OPYIOBaHUEM, M3YUCHHE U OMHCAHHE
¢u3nyecKuXx CBOMCTB OOpa3llOB HEOPraHMYECKHUX BEIIECTB, HAOIIOJCHUE
¢usnueckux (IJIaBIEHWE BOCKA, TasHUE JbJa, pacTUpaHUE caxapa B CTYIKeE,
KUIEHUE W KOHJIEHCALUS BOJbI) U XMMHUYECKHX (TOpPEHHUE CBEYM, MPOKAIUBAHHUE
MEIHON MPOBOJIOKH, B3aUMOJICUCTBUE MeNa C KUCIOTOW) SIBICHUM, HAOII0IEeHUE U
ONKCAHUE MPU3HAKOB IMPOTEKAaHUs XMMHUYECKHX pPEaKUui (pa3iloKeHHe caxapa,
B3aUMOJICHICTBUE CEPHOM KHUCIOTHI C XJIOPUIAOM Oapus, pasiloKEHHE THIPOKCHUIA
menu (II) mpu HarpeBanuu, B3auMoOJIeHCTBHE kene3a ¢ pacTtBopoM conu meau (1),
U3Y4YEHHE CIIOCOOOB pa3/efieHUsi CMECEil: ¢ MOMOUIbI0 MarHuTta, (uiIbTPOBAHUE,
BBINIAPUBAHUE, TUCTWUIALMS, XpoMaTtorpadus, MPOBEICHUE OYHUCTKH MMOBAPEHHOM
coiid, HaOJIOJIEHHWE W  ONHCAHHME  PE3yJbTaTOB  IPOBEJACHUS  OIbITA,
WUIFOCTPUPYIOLIETO 3aKOH COXPAaHEHMs MAacChl, CO3JaHUE MOJEIEH MOJIEKYJI
(I1apoCTEeP>KHEBBIX ).

Baxuenue npeacTaBuTe M HEOPraHUYECKUX BELIECTB

Bo3nyx - cmech ra3zoB. CocrtaB Bo3ayxa. Kuciopon - 31€MEHT M mpoCToe
BemlecTBo. HaxoxzaeHue kuciaopona B mpupone, (U3MUECKUEe U XUMHYECKHUE
cBoiictBa (peakuuu ropeHus). Oxcuasl. Ilpumenenue kucinopoaa. CrocoObl
HOJy4YeHUs] KHCIopoAa B J1abopaTopuu U MpoMblIuieHHOcTU. Kpyrosopor
KHCIIOpoaa B mpupoze. O30H - auIoTpoIiHas MoAUpUKaIHUsS KUCIOPOAA.

TernoBoit 3(PeKT XUMUYECKON peaklUud, TEPMOXUMHUYECKHE YpPaBHEHMS,
DK30- W DJHJIOTEPMUYECKHE pEaKIuU. TOIUIMBO: Yrojib M METaH. 3arps3HECHHE
BO3/yXa, YCHJIEHUE TApHUKOBOTO 3P (eKTa, pa3pylIeHUe 030HOBOTO CIIOA.

Bonopon - aneMeHT 1 npocroe BemecTBo. Haxoxaenue Bogopoaa B Ipupoze,
(du3nuecKre U XMMUYECKUE CBOMCTBA, IPUMEHEHUE, CIOCOObI oTydyeHust. KucioTsl
U COJIH.

MonsipabIit 00BEM Ta30B. Pac4€Thl M0 XUMUYECKUM YPAaBHEHUSIM.

Odusnueckne cBoMCTBAa BOAbL. Boma kak pactBoputenb. PacTBOpBI.
HacelllleHHbBIE M HEHACBIIIEHHBIE PAaCcTBOPBI. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBast 10511 BEIIECTBa B pacTBOpe. XUMUYECKUE CBOKMCTBA BOAbI. OCHOBAaHMUS.
Ponp pactBOpoB B mpupoJe U B KU3HU 4eraoBeKa. KpyroBopor BoAbI B MPHUPOLE.
3arpsi3HeHHe NPUPOIHBIX BOA. OXpaHa U OYMCTKA PUPOIHBIX BOA.

Knaccudukanus neoprannyeckux coemunenuid. Oxcunbl. Kiaccudukanus
OKCHJIOB:  cosieoOpa3yronire (OCHOBHBIE, KUCIOTHbIE, aM(OTEpHBIE) U
HecosieoOpaszyromue. HomenknaTtypa okcuaoB. @Pu3Myeckue W XUMHUYECKHE
cBomcTBa OKCUAOB. [losrydeHrne OKCUI0B.

OcHoBanus. Krnaccuduxanuss ocHOBaHMA: IIETOYM U HEPACTBOPUMBIE
ocHoBaHusd. Homenkiarypa ocHoBaHui. PU3NMYECKHME U XMUMHUYECKUE CBOMCTBA



ocHOBaHuU. [lonyyeHne oCHOBaHU.

Kucnotel. Knaccudukanust xkuciaor. Homenknarypa kucior. @usznyeckue u
XMMHUYECKUE CBOMCTBA KHCIOT. Psan aktuBHoctm MerawuioB H. H. bekerosa.
[lony4yeHnue KuUCIIOT.

Comu. Homenknarypa comneil. @u3ndeckue U XUMUUYECKHE CBOWMCTBA COJICH.
[Tonyuenue conen.

I'eneTnueckas CBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COCAUHEHNM.

Xumuueckuii IKCnepuMenm:

Ka4eCTBEHHOE OIIPEEIIEHUE COAECPKAHUA KUCIOpOJa B BO3AYyXE, MTOIYYCHHUE,
coOupaHue, paclio3HaBaHUE M HU3YYEHUE CBOMCTB KHUCJIOpOJa, HaOJ0IeHHe
B3aUMOJECHCTBUSl BEIIECTB C KHUCJIOPOJAOM U YCJIOBUA BO3HHUKHOBEHHUS W
MpeKpamieHus ropeHus (moxapa), 03HaKoMJIeHHE ¢ 00pa3liaMu OKCUIOB U OTIMCAaHUE
MX CBOMCTB, IOJy4Y€HHE, COOMpaHUE, paClIO3HABAHNE U U3yYEHHE CBOICTB BOJIOPOAA
(ropenue), B3aummojelcTBue Bojopoaa ¢ okcugom Menu (1)  (Bo3mokHO
UCIIOJIb30BaHUE BUIEOMATEPHUAIIOB), Ha0II0IeHnE 00pa30B BELIECTB KOJINYECTBOM
1 Monb, uccienoBaHME OCOOCHHOCTEH pacTBOPEHHUs BEUIECTB C pa3IMYHOU
pPacTBOPUMOCTBIO, MIPUTOTOBICHUE PACTBOPOB C OINPEACIEHHOM MAacCOBOM MOJEH
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJACIHCTBHE BOJABI C MeETaUlaMH (HaTpUEM U
KanbliieM) (BO3MOXKHO  HCIIOJIb30BAaHWUE BHJIEOMATEpPHANIOB), HCCJEIOBAHUE
00pa3iioB HEOPTAHUUECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOICHHE N3MEHECHUS
OKpAacCKH MHAUKATOPOB B PACTBOPAX KHUCIIOT U LIENOYEH, U3YUYEHHUE B3aUMOICUCTBUSA
okcuna menu (I) ¢ pacTBOpoM CepHOM KHUCIOTHI, KUCIOT ¢ METallylaMU, PEaKIIHii
HEWTpanu3aluuy, IOJy4YEHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHWE OJIHOTO
METaJUIa IPYTUM U3 PacTBOpPA COJIM, PELIEHHUE SKCIIEPUMEHTAIBHBIX 337a4 [0 TEME
«BaxxHenIIne KJIacChl HEOPTAHUYECKUX COCIUHEHUI.

IHepuonuyeckuit 3axkoH u Ilepumoamyeckasi cucreMa XHMHYECKHX
iemeHnToB JI. . MengeneeBa. CrpoeHue aroMoB. XHMHYECKAsl CBA3b.
OxHcanTeIbHO-BOCCTAHOBUTEIbHbIC PEAKINH

[lepBbie MOMBITKK KiIacCU(UKAIIMM XUMUYECKUX d3JIeMeHTOB. [loHsTtne o
IpyINax CXOAHBIX 3JIEMEHTOB (IIEJOYHBIE W IIEJIOYHO3EMEIIbHBIE METAaJUIbI,
raJIOr€Hbl, THEPTHBIE Ia3bl). DIEMEHTHI, KOTOpbIe 00pa3ytoT aM(OTEpPHbIE OKCUABI U
TUJIPOKCHUBI.

[Tepnonnueckuit 3axoH. [lepuoanueckas cucreMa XMUMAYECKUX JIEMEHTOB /l.
N. MenpaeneeBa. Kopotkonepuoanas u jymmaHONIeproHas Gopmel [lepuognaeckoit
cucreMbl xumuueckux diiemeHTtoB JI. M. Menneneesa. Ilepuoasl U rpynisl.
PU3NYECKHN CMBICII TOPSAIKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI DIEMEHTA.

Crpoenne aromoB. CoctaB atoMHBIX saep. M3oTonsl. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX ~ O0OOJIOYEK aToMOB TMepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
ITepuognueckount cucremsl J[. M. MenneneeBa. XapakTepuCTHKa XHUMHUYECKOIO



3JIEMEHTA 110 €T0 noyoxeHuto B [lepuonnueckoii cucreme 1. . Menneneena.
3aKOHOMEpPHOCTH M3MEHEHHs paguyca aTOMOB XHMHUYECKHX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB IO TPYyMIIaM U EPUOJAM.

3nauenue [lepuoguueckoro 3akoHa u [leproanueckoil CUCTEMBI XUMUYECKUX
BJIEMEHTOB Uil pa3BUTUs Hayku W npaktuku. [, V. MenpaeneeB - yd€HbId U
rpakIaHUH.

Xumuueckasi cBs3b. KoBasieHTHast (ToyisipHasi W HENOJSIpHAsi) CBS3b.
DIEKTPOOTPUIIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBS3b.

CreneHb OKHUCIICHMUS. OKUCIUTETEHO-BOCCTAHOBUTEIHHBIC peaKuuu.
[Tpouecchl OKKCIIEHHs] 1 BOCCTAHOBIIEHHS. OKHUCIUTENINA U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3y4yeHue O0OpasloB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJIECUCTBHE
TUIPOKCUAA I[IMHKA C PACTBOPAMHM KHCIOT W WIEJIOYEH, MPOBEJACHHUE OIBITOB,
WUIIOCTPUPYIOLIUX ~ NPUMEPBL  OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUU
(ropenue, peakiiu pa3ioKeHUs], COSTUHEHU).

Mexcnpeomemmnuwie ceasu

Peasmmzanust mMeXnpeaMETHBIX CBSA3EH IIPU W3YYEHHM XHMHMHM B 8 Kiacce
OCYILIECTBIISIETCS Yepe3 UCTIOIB30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHUH,
TaK W T[OHATHM, SBISAIONIUXCS CHCTEMHBIMU [JI OTHEJNbHBIX IPEIMETOB
€CTECTBEHHO-HAY4YHOI'O I[UKJIA.

OO0uue ecTecTBEHHO-HAYUHbIC MOHSTHS: HAy4YHBIM (DakT, TUIOTE3a, TEOpHs,
3aKOH, AaHajiu3, CHHTE3, KilacCU(pUKALMs, MEePUOJUYHOCTb, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@dusukKa: MaTepusi, aToM, dJIEKTPOH, ITIPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, AJICKTPUYECKUN 3apsji, BEIIECTBO, TENO, O0BEM,
arperaTHOe COCTOSIHME BeEIIecTBa, ra3, (U3WYECKUEe BEIMYUHBI, EIUHUIIBI
M3MEPEHNS, KOCMOC, IUIAHETHI, 3BE3/1bI, COJHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi:  aTrmocdepa, ruapochepa, MUHEPAIbI, TOPHBIE TTOPOJIHI,
IIOJIE3HBIE UCKOIAEMBbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBO M XMMHUYECKasl peaKkuus

[Tepnonnueckunt 3axoH. llepuoauueckas cucteMa XUuMHYECKUX AJIEMEHTOB /JI.
N. MenneneeBa. CTpoeHre aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOWCTB
XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX NEPUOJOB, KaIus, KaIbLHI U UX COCAUHECHUN
B COOTBETCTBHH C TIOJIOKEHUEM 3JIEMEHTOB B [leprnoanueckoli cucteme u CTpOCHUEM
UX aTOMOB.

CrpoeHue BemiecTBa: BUIbl XMUMHUYECKOW CBSI3U. THUIBI KPUCTAJUITMYECKUX
PELIETOK, 3aBUCMMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOW PEIIETKU U



BU/Ia XUMHUYECKOU CBSI3H.

Knaccudukanus m HOMEHKJIaTypa HEOPTraHWYECKUX BEIIECTB. XUMUUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIMXCA K PA3JIMYHBIM KJIACCaM HEOPTaHUYECKUX
COCIMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BELIECTB.

Knaccudukanus XuMHIecKuX peakiuil Mo pa3iInyHbIM IpU3HaKaM (TI0 YUCITy
U COCTaBy Y4YAaCTBYIOIIMX B pEaKIMH BEIIECTB, MO TemIoBoMy 3ddexTy, Mo
M3MEHEHUIO CTEMCHEHW OKUCIICHUS XUMUYECKUX JJIEMEHTOB, MO OOpPaTHMOCTH, IO
Y4acTUIO KaTalu3aTropa). DK30- U SHIOTEPMUUYECKUE PEAKIIUU, TEPMOXUMUYECKUE
YpPaBHEHHS.

[lonsitTue o ckopoctd XuUMHUYecKol peakuuu. [loHsiTHE 00 OOpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKUX peakiusix. [IoHATHEe O TOMOTEHHBIX M T€TePOTrCHHBIX
peakuusax. [lonstue o karanmse. [lonsatne 0 xumMmuueckom paBHOBecUU. DAKTOPHI,
BIIMSIONIME HA CKOPOCTh XWMHYECKOM PEAKIMH M TMOJOKECHUE XUMHUYECKOTO
PaBHOBECHSL.

OKHCIIUTENTFHO-BOCCTAHOBUTEIILHBIE ~ PEAaKIMU,  JAJICKTPOHHBIA  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOM peakiinu. CoCTaBlIeHHE YPABHEHUN
OKHCJIMTEIIbHO-BOCCTAHOBUTEINIBHBIX ~ PEAKIMU C UCIIOJIb30BAHUEM METOIA
AJIEKTPOHHOTO OajaHca.

Teopust 3NEKTPOIUTUIECKON AUCCOUALNNA. DIEKTPOIUTHI U HEAIEKTPOJIUTHI.
KaTtnonsl, aHnoHbl. MexaHHW3M [HCCOLMAIMU BEUIECTB C PA3JIMYHBIMU BUJIAMHU
xuMuueckoi cBsa3u. Crenens aqucconuanuu. CUiabHbIE U C1a0ble SJIEKTPOIUTHI.

Peakunu noHHOro oOMeHa. Y CloBUs MPOTEKAHUSI PeaKlMii HOHHOTO OOMEHa,
IOJHBIE M COKpAIIEHHBIE HMOHHBIE YypaBHEHHs peakuuil. CBOMCTBA KHCIIOT,
OCHOBAHHM M COJIEH B CBETE MPECTABICHUIN 00 IEKTPOTUTHIECKON AUCCOIMAIIIH.
KauectBennbie peakunu Ha HOHBL. [IOHATHE O THIPOIU3E COJIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHUE C MOJICNIAMU KPUCTAUIMUYECKUX PEHIETOK HEOPraHWYECKUX
BEIIECTB - METAJIOB M HEMETAIoB (rpaduTa M anMasza), CJIOKHBIX BEIIECTB
(xmopuga HaTpHsl), UCCIEAOBAaHUE 3aBUCUMOCTUA CKOPOCTH XUMUUYECKON PEaKIUU OT
BO3JICUCTBUSI  PA3JIUYHBIX  (AKTOPOB, HCCIECAOBAHUE  DIICKTPOIPOBOTHOCTH
PacTBOPOB BEILIECTB, MPOIIecca TUCCOLUAIIMU KUCIIOT, MIeJI04eil U cojiel (BO3ZMOKHO
UCIIOJIb30BaHUE BHUJIEO0 MaTEpPHUAJIOB), MPOBEICHHUE OIBITOB, HLIIOCTPUPYIOIINX
MIPU3HAKY MMPOTEKAHUS PEAKIIUi HOHHOTO 0OMeHa (00pa3oBaHUE OCAIKa, BHIJICTICHHUE
ra3za, oOpa3oBaHUE BOJbI), OIBITOB, WITIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTENIBHBIX pEAKIUA (TOpeHUe, peakiuu Pas3jIoKEeHUS, COSTUHCHHUS),
pacrno3HaBaHUE HEOPraHMYECKUX BEIIECTB C MOMOIIBIO KAYECTBEHHBIX PEAKIIUM HA
VOHBI, PEIICHHUE YKCTIEPUMEHTAIbHBIX 3a7a4.

HemeraJibl M X COeIMHEHUS

OOmrast xapakTepucThKa TaloreHoB. (OCOOEHHOCTM CTPOEHUS aTOMOB,



XapakTepHble crerneHu okucieHus. CtpoeHue u (GU3MYECKUE CBOMCTBA MPOCTHIX
BEIIECTB - FaJIOreHOB. XMMUYECKHE CBOWCTBA Ha MPUMEPE XJIopa (B3auMOJIeiCTBHE
C MeTajllaMd, HeMeTalaMu, MienodyaMu). XJjopoBogopona. ComsiHas KHUCIOTa,
XMMHUYECKUE CBOMCTBA, MOJYYCHHE, MNOpuMeHeHue. JlelctBue xyopa WU
XJIOPOBOJIOPOa Ha OPTaHU3M YelloBeka. BaxkHelme XJI0puIbpl U UX HAXO0XKICHHE B
npupoe.

Obmas xapaktepuctuka 31eMeHTOB VIA-rpymmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapakTepHble cTeneHu okuciaeHus. CTpoeHne U (U3NYECKUE CBOMCTBA
MPOCTHIX BEIIECTB - KUCIOPO/a U Cepbl. AJUTOTPONHBIE MOAU(DUKALINNA KUCIOPOIa U
cepbl. XUMHUECKUEe CcBoMcTBa cepbl. CepoBOAOpOMA, CTpOeHHE, (U3UYECKUE WU
XuMu4eckue cBorcTBa. OKCUIBI Cepbl KAaK MPEACTABUTENM KUCIOTHBIX OKCHJOB.
CepHas kuciora, GU3nYecKre 1 XMMUYECKUE CBOMCTBA (00IIMe KaK MPECTaBUTEINS
KJlacca KHUCJIOT M crheruduieckre). XUMHUUECKHE PEaKIUH, JeKalUe B OCHOBE
IPOMBILUIEHHOTO crnoco0a MoJydyeHusi cepHoil KucioThl. IlpuMmeHneHue cepHoii
kucinoThl. CoJIn CEepHOM KHUCIOTHI, KAueCTBEHHAs peakuus Ha CyibhaT-uoH.
Haxoxnenue ceppl M €€ COeOIUHEHHM B MpUpoae. XHUMHUYECKOE 3arps3HEHHE
OKpY)KaloIlel cpenbl COCAMHEHHSIMH Cephl (KUCIOTHBIC IOXKIH, 3arps3HEHHE
BO3/yXa U BOJJOEMOB), CITOCOOBI €r0 MPEI0TBPAILICHHUS.

OOmias xapakTepucTuka 371eMeHTOB Y A-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTETIEHH OKHUCICHMs. A30T, paclpoCTpaHEHHUE B MPUPOJIE,
¢usnyeckue U XuMHIeckne cBorctBa. Kpyrosopor azora B mpupoje. AMMHAaK, ero
¢u3nyecKkue U XMMUYECKUE CBOMCTBA, MOJydeHne u mpuMeHeHue. Conm aMMOHUSA,
uX (pU3NUECKre U XUMUYECKHE CBOMCTBA, MprUMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHUS. A30THas KHCIIOTa, €€ MOJydeHue, (PU3NUECKHe U XUMUYECKUE
cBoiicTBa (OOmIME KaKk TMPEACTABUTENsI Kjacca KHUCJIOT | crendduueckue).
Hcnonb30BaHne HUTPATOB U COJIEH aMMOHHSI B KAU€CTBE MHHEPAIBbHBIX yI00pEHUIA.
XUMUYECKOE 3arpsS3HEHUE OKPYKAIOMICH CPebl COSTUHEHHUSIMH a30Ta (KUCIOTHBIC
JOXAM, 3arpsi3HEHUE BO3AyXa, MOuUBBl M BOJOEMOB). docdop, amnoTpornHbie
moaudukanuu dochopa, pusndyeckue u xumudeckue corctBa. Oxcun docdopa
(V) u docdhopnas kuciaora, GuU3MIECKUE U XUMHYECKHE CBOMCTBA, IMOIy4YCHHE.
Hcnons3oBanue pochaTtoB B KauecTBE MUHEPATIbHBIX YAOOPEHUH.

O6mas xapaktepuctuka 31eMeHTOB 1Y A-rpynmnbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbBIE CTETICHU OKHUCIICHUS. Y TIIEPOI, AJUTOTPOITHbIE MOIU(DUKAITNH,
pacnpocTpaHeHHe B MpHUpoae, (pusnueckre U XUMUYECKue CBOMCTBa. AncopOrus.
Kpyrosopor yriepoga B mnpupoxae. Oxcuipl yriaepona, uxX (U3IMYECKUE U
XUMHUYCCKUE CBOMCTBA, ACHCTBUE HA )KMUBBIC OPTaHU3MBI, ITOTYYCHUE U TIPUMCHCHHE.
DKoJIorHYecKkre MpoOIeMbl, CBsi3aHHbIE ¢ okcugom yriaepoga (IV), rumoresa
rJI00aJIPHOTO TIOTETUICHUS KIIMMaTa, MapHUKOBBIN d(PQekT. YronbHas KUCIOTa U €€
coiv, uX (U3UYECKHE M XUMUYECKHE CBONCTBA, TOJYyYCHHE W TIPUMCHCHHE.



KauectBenHnast peakuusi Ha kapOoHaT-HOHBI. Vcnonb3oBaHue kapOOHATOB B OBITY,
MEUIMHE, MPOMBIIIJICHHOCTH U CETbCKOM XO0351CTBE.

[lepBoHayanbHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSAX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TAaHOJ, TJIULEPUH, YKCYCHAsl KUCJIO0TA).
[IpupoHbIe ICTOUYHUKH YTIAEBOAOPOI0B (YT OJIb, IPUPOAHBIN ra3, HedTh), IPOAYKThI
ux mepepaboTku (OEH3WH), UX POJb B OBITY W MPOMBINUICHHOCTH. [loHsATHE O
OMOJIOTHYECKH BaXKHBIX BEIIECTBAX: KUPAX, OCJIKaxX, yriaeBo1ax - U UX POJH B )KU3HH
yesioBeka. MaTepralibHOE €JUHCTBO OPTaHUYECKUX U HEOPTaHUYECKHUX COETMHEHHM.

Kpemuuii, ero ¢usnueckne M XUMHYECKHE CBOWCTBA, IMOJy4YCHUE U
npumeHenue. CoeMHEHUsT KpeMHUs B nipupojie. O01Ime npeacTaBieHuss 00 OKCHIEe
kpemuus (IV) u kpemHueBoit kucinote. CHIMKAThl, X HCIOJb30BaHUE B OBITY, B
MPOMBIIUICHHOCTU. BakHelllne CTpOUTENbHbIE MaTephalbl: KEpaMHKa, CTEKJIO,
LeMEeHT, OeToH, kene300eroH. [IpobOimeMbl  OGE30MaCHOrO  MCIOJIB30BAHUS
CTPOUTEIIBHBIX MAaTEPUAIIOB B IIOBCEIHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3y4yeHne OO0pa3lOB HEOPraHUUECKHUX BEIIECTB, CBOMCTB COJIIHON KHUCIIOTHI,
MIPOBEICHNE KAYECTBEHHBIX PEAKIUI Ha XJIOPUA-UOHBI M HAOIIOEHUE TPU3HAKOB UX
MIPOTEKAaHUs, ONBITHI, OTPAXKAOIIKE PUZNUECKHE U XUMUYECKHE CBOMCTBA raJION€HOB
U X COeIMHEHUH (BO3MOYXHO HCII0JIb30BAHUE BUJICOMATEPHAIIOB), 03HAKOMJIEHHE C
oOpa3uamu XJIOpUJOB (TaJOTre€HUI0B), O3HAKOMJICHHE C oOpa3lamu cepbl U eé
COEIMHEHHUSIMU (BO3MOXXHO HCIIOJIb30BaHUE BHJIEOMATEpPUANIOB), HAOIIOJCHHE
mpoiiecca OOYyIJIMBaHUSL caxapa MOJA JEHCTBUEM KOHILIEHTPUPOBAHHOM CEpHOM
KHCJIOThl, HM3yYE€HHE XHUMHUYECKHUX CBOMCTB pa30aBIE€HHOW CEpHOW KHUCIOTHI,
pOBECHHE KaUeCTBEHHON peakuu Ha CyJib(aT- MOH U HaOMI0IeHNE NTPU3HaKa eé
MPOTEKaHMs, O3HAKOMJIEHHE C (DPU3MYECKUMHU CBOMCTBaAMHU a3oTa, ¢docdopa U UX
COEeIMHEHU (BO3MOXKHO UCIOJIb30BAaHUE BUIEOMATEPUAIIOB), 00pa3laMu a30THBIX U
dbochopHbIX yn0OpeHUl, MoiaydyeHue, coOMpaHHe, paclo3HaBaHUE U HU3YUYEHUE
CBOMCTB aMMUaKa, IPOBE/ICHUE KAUECTBEHHBIX PEAKIMI Ha HOH aMMOHUS U (ocdaT-
MOH U N3y4YEHUE ITPU3HAKOB UX ITPOTEKaHUs, B3AMMOJIEHCTBHE KOHLICHTPUPOBAHHOM
a30THOM KHUCJIOTBl C MeIbl0 (BO3MOXKHO HCIIOJIb30BAaHUE BUIEOMATEPHUAIIOB),
U3yYeHUE MOJENIed KPHUCTAIUIMYECKUX PEeIIETOK anmasa, rpaduta, QyiuiepeHa,
03HAKOMJICHUE C TIPOLIECCOM aJCOPOIIMHU paCTBOPEHHBIX BEILIECTB AKTUBUPOBAHHBIM
yraéM U yCTPOMCTBOM NpPOTHBOrasa, MOJy4deHHe, coOMpaHHe, paclio3HaBaHUE U
M3Y4YEHUE CBOWCTB YIJIEKHUCIOIO ras3a, IPOBEICHHE KayeCTBEHHBIX pPEaKUUi Ha
KapOOHAT M CUJIMKAT-MOHBI U U3YYEHHUE MPU3HAKOB UX MPOTEKAHUS, 03HAKOMIICHHUE
C TPOIYKUHUEW CWJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE SKCHEPUMEHTAIbHBIX
3a71a4 o Teme «BakHelIe HeMeTauIbl U UX COSIUHEHUS.

MeTa/lIbl M X COCAUHEHHS

OO11ast XxapaKTepUCTHKA XUMHUUECKHUX 3JIEMEHTOB - METAJJIOB HA OCHOBAHUU UX



noJjiokeHus B [lepuoauueckon cucreMe XuMuieckux 3iaemMeHToB 1. . MenneneeBa
U cTpoeHus: aToMoB. CTpoeHHe MeTauIoB. MeTajuimdeckasi CBA3b U MEeTajUIMYecKas
KpUCTAJUIMYECKasi PEeIIETKa. ODJIEKTPOXUMHUYECKUM psifi HaNPsSHKEHU METalIoB.
@u3znyeckrue M XUMUYECKHE CBOMCTBAa MeTauioB. OOIIMe CcrnocoObl MOJYyYEHHUS
MeTaiioB. [IoHSATHE O KOPpO3WHM METalIOB, OCHOBHBIE CIIOCOOBI 3aIMThl UX OT
koppo3uu. CruiaBel (CTajib, YyTyH, JIOPATIOMUHHHN, OpOH3a) U UX NMPUMEHEHUE B
OBITY ¥ IPOMBIIIJICHHOCTH.

[llenounsie meTaiuibl: nojioxkeHue B llepuognyueckon cUCTEME XMMUYECKHX
anemeHToB [[. M. MenaeneeBa, CTpOCHHME UX aTOMOB, HAXOXKJIECHUE B MPUPOJE.
dusznvecknue U XMMUYECKHE CBOMCTBA (Ha mpumepe HaTpus U Kaiaus). OKCUIIBI U
TUJPOKCUIBI HATPUS U Kaus. [[puMeHeHne MeTOYHbIX METAJIOB U UX COCUHECHUH.

[[lenouyno3eMebHbIC METaJIJIbl MATHUM U KaJIbIIUM: MOJIOKCHUE B
[lepnoamueckoi cucreme XuMu4Ieckux 31ueMeHToB /. . MenneneeBa, ctpoeHne ux
aTOMOB, HaxO0XXJIecHHWE B mpupojac. Pu3ndyeckue U XMMUYECKUE CBOMCTBA MarHus u
KaJbIus. BaxkHeumme coemMHeHUs KabIus (OKCHT, TUAPOKCH, coin). JKECTKOCTh
BOJIbI M CIIOCOOBI €€ YCTpaHCHUS.

AJIFOMHUHUNA: TIOJI0’KEHKE B [leproanyueckon cucreMe XUMUYECKUX 3JIEMEHTOB
JI. . MenneneeBa, CTPOEHUE aTOMa, HaxOXJAcHUE B mnpupone. Pusndeckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(POTEpHBIC CBOMCTBA OKCHJIa M THAPOKCHIA
AJTIOMUHMUSL.

Kenezo: nomoxenue B [leproandeckor cucteMe XMuMHUYECKUX JIEMEHTOB /[.
N. MenaeneeBa, cTpoeHHME aroMma, HaxoXIE€HWE B mnpupone. Pusnyeckue u
XUMUYECKUEe CBOMCTBA kene3a. OKCuabl, THAPOKCU bl U conu xene3a (11) u sxenesza
(IIT), mx coctas, CBOMCTBA U MOTyYECHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE ¢ oOpa3laMu METAJIOB U CIUIaBOB, MX (DU3UYECKUMU
CBOMCTBAMHU, M3YyYEHUE  PE3YJIbTATOB  KOPPO3UU  METALIOB  (BO3MOXKHO
UCIIOIb30BaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aWMOJICUCTBUSA OKCHIA
KaJIBbIIUS W HATpPUS C BOJOW (BO3MOXHO HCIIOJIB30BaHUE BHACOMATEPHAIIOR),
VCCJIEIOBAaHUE CBOMCTB JKECTKOW BOJIbI, MPOIECCAa TOPECHUS KEJIe3a B KHUCIOPOJIE
(BOBMOXXKHO  HCIIOJIb30BAaHHWE  BHUACOMATEPHUATIOB), TMPU3HAKOB  IMPOTEKAHMS
KaueCTBEHHBIX PEAKIIMIA Ha MOHBI: MarHus, KaJIbIUs, aJIOMUHUS, [TUHKA, Xkere3a (11)
u xeneza (III), menu (II), HaOmrogeHWEe M ONMHMCaHWE MPOIECCOB OKPAIIMBAHHUS
IJIaMEHU HWOHAMHW HaTpus, Kalusd ¢ Kalblus (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPUAJIOB), UCCIe0BaHUE aM(bOTEPHBIX CBOMCTB THAPOKCH 1A ATTFOMUHUS U
TUAPOKCHUA ITMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/lau Mo Teme «BaxHeiime
METaJIJIbl U KX COCTUHEHUS.

XuMHS M OKPYKAKOLIAA cpeaa

BemectBa u marepuanbl B TMOBCEIHEBHOW >XW3HU YEJIOBEKA. be3omacHoe



UCIIOJIb30BAaHUE BEILIECTB U XMMHYECKUX peakiuil B ObiTy. IlepBasg momonis npu
XUMHUYECKUX 0XKOTaX U OTPaBICHUSIX.

XHUMHUUYECKOE 3arpsi3HEHUE OKpYKarollell cpenbl (IpeneibHas I0ImycTHMas
KOHIIeHTpalus BemiecTs, aainee - [1/IK). Ponb xuMun B pelieHun 3KOJI0THUUECKUX
poOJieM.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa3l0B MaTepUaloB (CTEKJIO, CILIABbl METAJIOB, MOJUMEPHBIE
MaTrepuabl).

Mescnpeomemmunie ceazu

Peanuzanus MeXnpeaMeTHbIX CBsi3ed MpU HM3y4YeHMM XUMUUM B 9 Kiacce
OCYIIECTBJISIETCS YEPEe3 UCIIO0Ib30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MTOHSTHUH,
TaKk W TIOHSTUH, SBJISIIOIIUXCA CHUCTEMHBIMH IS OTIEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOT O LIUKJIA.

OO0mre ecTecCTBEHHO-HAyYHbIE TOHSTHS: HAy4YHBIM (akT, TMIIOTE3a, 3aKOH,
TEeOpus, aHaiu3, CHUHTE3, Kiaccudukausi, TMepUOJIUIYHOCTb, HAOIIOJCHUE,
AKCIEPUMEHT, MOJECIUPOBAHUE, HU3MEPEHUE, MOJENb, SBICHUE, MAPHUKOBBII
3 PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzukKa: MaTepusi, aTOM, JIEKTPOH, POTOH, HEUTPOH, MOH, HYKJIU, U30TOIBI,
PaauOaKTUBHOCTb, MOJIEKYJIA, ANEKTPUYECKUN 3aps, IPOBOIHUKH,
HOJYIPOBOJHUKHU, JTUAJNEKTPUKHU, (POTORJIEMEHT, BELIECTBO, TENO, OO0BEM,
arperaTHOe COCTOSIHHE BELIECTBA, a3, pacTBOP, PACTBOPUMOCTb, KPUCTAININYECKAS
peméTKa, CruiaBbl, (PU3WYECKHE BEIMYMHBI, €AMHMIBI U3MEPEHHS, KOCMUYECKOE
MIPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, CONHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, IKOCHUCTEMA, MHUHEPAITbHBIC
yI0OpEHMs, MUKPODJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

I'eorpadusi:  atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TOPOIbI,
MOJIE3HBIE UCKOMAeMbI€, TOIUBO, BOAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA IIPOI'PAMMBLI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JINMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yNbTaTbl OCBOCHUSI MPOTPaMMbl OCHOBHOTO  OOILEro
o0pa3oBaHUs JIOCTUTAIOTCS B XOJ€ OOYy4YEeHHS XUMHHM B €IUHCTBE Y4YEOHOU U
BOCIIUTATENBHON JEATENBHOCTH B COOTBETCTBUU C TPAJIUIIMOHHBIMU POCCUMCKAMU
COIIMOKYJIBTYPHBIMH W JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSMH, TPUHSITHIMU B
oOlecTBe MNpaBWIaMHM W HOPMaMu TOBEACHUS M CHOCOOCTBYIOT TpolieccaM
CaMOTMO3HAHUs, CAMOPA3BUTHUS U COLIMATIA3AIMHN 00yUYaIOIIUXCS.

JIn4HOCTHBIE ~ pe3ynbTaThl  OTPAXAlOT  TOTOBHOCTh  OOyYarouiuxcs
PYKOBOJICTBOBaTbCS ~ CHUCTEMOW TO3WTHUBHBIX IIEHHOCTHBIX OpUEHTAlUd W
pacIIMpEeHUE OMbITA ICSITEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTPHOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOI'0 OTHOLIEHHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY U
HAaydyHOMY HaCIEIUI0, TOHUMAHMS 3HAYEHUS XUMUYECKOM HAyKu B IKH3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JIOCTOBEpHON HH(OpMalueit o
MEePEIOBbIX JIOCTIKCHUSIX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHON XUMUU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) TPa’KIAHCKOT0 BOCITUTAHMS:

MPEJICTABICHUSI O COLMAJbHBIX HOPMAax MW MpaBWiIaX MEXKINYHOCTHBIX
OTHOIIIEHUI B KOJIJIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  yueOHO-HCCIIeIOBATENbCKON, TBOPYECKOM HW  JPYrux  BHUAAX
JeSTeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOHN JEATEIBbHOCTH TMpU
BBITIOJIHEHUN Y4YEOHBIX, TIO3HABATEIbHBIX 3a/a4, BBIMOJHEHUH XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3/JaHUM YYEOHBIX MTPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
Y B3aUMOITOMOIIIH B MPOIIECCE ATOM yUeOHOM eI TENbHOCTH, TOTOBHOCTH OLICHUBATH
CBOE MOBEACHHE M MOCTYIKH CBOMX TOBAPHUILEH C MO3UIMU HPABCTBEHHBIX H
IIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEACTBUM ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHUSL

MHPOBO33PEHUYECKNE TPEACTABICHUS O BEIIECTBE M XMMHYECKOW pEaKIuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH WU COCTABIISIIOIINE
OCHOBY ISl TIOHUMAaHHS CYITHOCTH HAyYHON KapTHUHBI MHpA, MPEACTABJICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUSI MPUPOJBI, B3aHUMOCBA3SIX YEIOBEKA C
IIPUPOTHOM CPEIOH, O POJIM XMMHUU B ITO3HAHUU ITUX 3aKOHOMEPHOCTEW;

MIO3HABATEIbHBIC MOTHBBI, HAIPABJICHHBIC HA MOJYYEHUE HOBBIX 3HAHUMN IO
XUMUHU, HEOOXOAWMbIC Il OOBSICHEHHS HAOIIOJAEMBIX IMPOIIECCOB U SBJICHUM,
MO3HABATEIbHON, WH(POPMAIIMOHHON W YUTATEIhCKON KYyJIbTYphl, B TOM YHCIIEC
HaBBIKOB CAMOCTOSITEILbHOM paboThl € yYEOHBIMH TEKCTaMH, CIIPABOYHOM
JUTEPATypOM, JIOCTYIMHBIMH TEXHUYECKUMH CpPEACTBaMU HHOOPMAIIMOHHBIX



TEXHOJIOTUM;

UHTEpEC K OOYYEHHI0O U TO3HAHWIO, JH0OO3HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTHh K €caMOOOpa30BaHHUIO, TMPOEKTHOM M  HUCCIEeI0BATEIbCKOU
JESITeIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIIPaBICHHOCTH M YPOBHSI OOy4YeHHUS B
JlajabHEHIIeM;

4) popMHupoOBaHHUS KYJIbTYPHI 310POBbSI:

OCO3HAHHME UEHHOCTU JKU3HHM, OTBETCTBEHHOTO OTHOUIEHUA K CBOEMY
3JI0pPOBBIO, YCTAHOBKH Ha 3J0POBBII 00pa3 >KM3HU, OCO3HAHUE TMOCIEACTBUUA U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOIEHUS AJIKOTO0JI, HAPKOTUKOB, KYPEHHS),
HEOOXOJIUMOCTH  COOJIIOJICHUSI TMpaBuil OE€30MaCHOCTA MpU  OOpalleHUUd C
XUMUYECKMMHU BEIIECTBAMU B OBITY U peaIbHOW KU3HH,

5) Tpy10BOro BOCHIUTAHUS:

MHTEPEC K MPAKTUYECKOMY U3YUYEHUIO Npodeccruil U TpyJa pa3InyHOroO poaa,
YBaXXEHUE K TPYy U PE3YJIbTaTaM TPYIOBOM AESITEIbHOCTH, B TOM YMCJIE HA OCHOBE
IPUMEHEHUS MPEAMETHBIX 3HAHUH 110 XUMUHU, OCO3HAHHBIN BEIOOD UHANBUYATbHON
TPACKTOPUH TPOJOJDKEHUSI O0pa30BaHUA C YYETOM JIMYHOCTHBIX HMHTEPECOB U
CIIOCOOHOCTH K XMMHH, OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHEIIHON
MPO(PECCUOHATIBHOM AESATENBHOCTU U PAa3BUTUS HEOOXOIUMBIX YMEHHM, TOTOBHOCTh
aJanTUPOBAThCS B MPO(ECCUOHAIBHOU CPEJIE;

6) IKOJIOTHYECKOT0 BOCIIMTAHUS:

HKOJIOTMUYECKH 11€JIECO00Pa3HOE OTHOIIEHUE K MPUPOJIE KaK UICTOYHHUKY KU3HU
Ha 3emJjie, OCHOBE €€ CyIIeCTBOBaHHUS, IMOHMMAaHHUE IIEHHOCTU 30pOBOTO U
O0e3zonmacHoro o0Opasza JKM3HU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
(u3HMUEeCKOMY M TICUXMYECKOMY 30pOBbIO, OCO3HAHHWE LEHHOCTH COOJIOACHUS
IpaBuJl 0€30MaCHOIO MOBEACHUS NPU pabOTe C BEIIECTBAMHU, a TAK)KE B CUTyaIUsX,
YTPOKAFOIINX 310POBBIO U )KU3HU JHOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, MOJYyYaeMble NMPH U3YYEHHH XUMHH, IS
peleHns 3a7ad, CBA3aHHBIX C OKPYKaIOWIEeH MPUPOAHON CPENOH, I MOBBIIICHHUS
YPOBHSL  DKOJIOTUYECKOM  KyJIbTYphl, OCO3HAHMsI IJI00AJILHOTO  XapakTepa
HKOJIOTMYECKUX TMpOOJIeM U MyTed MX pPELIEeHUs MOCPEeICTBOM METOAOB XMMHH,
HKOJIOTUYECKOTO MBIIIEHUS, YMEHUSI PYKOBOJCTBOBAaThCS UM B IO3HABATEIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIBHOW MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIBTATDI

B cocraBe MeranpeaMETHBIX PE3YJNbTATOB BBIACIAIOT 3HAYUMBIE IS
(opMuUpOBaHKS MUPOBO33PEHHUS OOIIEHAYYHBIE TOHATHS (3aKOH, TEOpHsl, TPUHLIHII,
runore3a, (akr, cucTemMa, NPOLECcC, OHKCIEPUMEHT U JIPYroe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeAMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAaHUU M3 ATUX MPEAMETOB (POPMHUPOBATH MPEJCTABICHUE O LEIOCTHOU
HAay4YHOW KapTHHE MUpPA, U YHUBEPCAJIbHbIE yueOHBIC NEeUCTBUS (MO3HABATEIbHBIC,



KOMMYHUKATHUBHBIE, PErYJSTUBHBIE), KOTOpbIE OOECIEeYnBalOT (POPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO M OCYILIECTBICHUIO y4eOHOM
JeSTETBHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHBIE YUeOHbIE 1eiicCTBUSA

ba3oBble 1ornueckue AecTBU:

YMEHHUSl HCIOJB30BaTh MPUEMBI JOTHYECKOTO MBIIUICHUS MPU OCBOCHUU
3HaHWI: PacKpbhIBaTh CMBICI XUMHUYECKUX MOHSATHHI (BBIACIATh UX XapaKTEepHbIC
MPU3HAKHU, YCTAHABJIMBATh B3aMMOCBSI3b C JAPYTUMHU TOHSITHSAMH), HCIOJIH30BATh
MOHATHUS 111 OOBSICHEHUS OTACIBHBIX ()AaKTOB U SBJICHUH, BRIOWPATh OCHOBAHUS U
KpUTEPUU I KIIacCU(PHUKAIUA XUMUYECKUX BEIICCTB M XUMHUYECKHX PEaKIIHi,
yCTaHABJIMBATh MPUYMHHO-CJIEICTBEHHBIC CBS3M MEXKIYy OOBEKTaMU HW3y4ECHUS,
CTPOUTD JIOTUYECKUE PACCYKACHUS (MHIYKTUBHBIC, JIETyKTUBHBIE, 110 aHAJIOTHH),
Jie7aTh BBIBOJIBI M 3aKJIFOUYEHUS;

YyMEHHE TPUMEHATH B TPOIECCEe TO3HAHUSA TMOHATUSA (TPEIMETHBIE W
MeTaIpeIMETHbIE), CHMBOJIMYECKHUE (3HAKOBBIE) MOJIEINH, UCIIOIb3YEMbIE B XUMHUU,
peoO0pa3oBbIBATh MIUPOKO MPUMEHSEMbIE B XUMHUHU MOJICJIbHBIC MPEICTABICHUS -
XUMUYECKUU 3HAK (CHUMBOJI dJEMEHTa), XUMHuUeckas (opmyla U ypaBHEHUE
XUMUYECKON peakIuu - MpU PEIICHUH y4eOHO-MO3HABATEIbHBIX 3a/1ad, C YYETOM
ATUX MOJCIBHBIX TMPEICTABICHUN BBIABIATh M XapaKTEPHU30BaTh CYIIECTBECHHBIC
PU3HAKN M3y4aeMbIX OOBEKTOB - XUMUYECKHUX BEIIECTB U XUMUUYECKUX PEaKIIUM,
BBISIBIISAITH ~ OOIIME€  3aKOHOMEPHOCTH, TPUYMHHO-CICJCTBEHHBIE CBS3UM WU
MIPOTUBOPEYHS B U3YIACMBIX TIPOIIECCAX U SIBICHUSIX.

Ba3oBble uccienoBarejabckue 1eMCTBUS:

YMEHHME HCMOJIb30BaTh IOCTABJICHHBIE BOIMPOCHI B KauyeCTBE HUHCTPYMEHTA
MO3HAHUS, & TAK)KE B KAYECTBE OCHOBBI JIs1 (JOPMHUPOBAHUS TUTIOTE3BI IO MTPOBEPKE
PaBUJIBHOCTH BBICKA3bIBAEMBIX CYKIICHUN;

MpUOOpPETEHUE ONbITa MO TUIAHUPOBAHUIO, OpPraHU3allMd U TMPOBEICHUIO
YYEHUYECKUX DJKCIIEpUMEHTOB, yMEHUE HaOIoAaTh 3a XOJ0M IIpollecca,
CaMOCTOSTENILHO MPOTHO3UPOBATH €ro Pe3ysbTar, (OopMyIupoBaTh 0000IIEHUS U
BBIBOJIBI 110 PE3YJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIIEAOBAHMS, COCTABISATH OTUYET O
poJieTaHHON paboTe.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpPATh, aHAJU3UPOBATH W HWHTEPIPETUPOBATH HWH(OOPMAIUIO
Pa3IUYHBIX BUIOB M ()OPM TPEICTABICHUS, MOTYy4YaeMyI0 U3 Pa3HBIX MCTOYHUKOB
(HayyHO-TIOMYJISIpHAS ~ JIMTEpaTypa XHUMHYECKOTO COJIEpKaHUs, CIPABOYHbBIC
nocoOusi, pecypcel HMHTEpHETa), KpPUTHYECKH OICHHBATh NPOTHBOPCUYHMBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUE TPUMEHSATh Pa3IMYHbIE METOJBI W 3alpOChl IPHU IOUCKE U O0TOOpE
nH(OpMAIIMU M COOTBETCTBYIONIUX JIaHHBIX, HEOOXOAMMBIX IS BBITIOJIHCHUS



yueOHBIX U MO3HABATENIbHBIX 33/1a4 ONPENeNEHHOTO THIa, IPUOOPETEHUE OMbITA B
0o0JIaCTH ~ MCMOJB30BAHMUS ~ MHPOPMALMOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTHA,
OBJIAJICHUE KYJIbTYPOH aKTUBHOTO MCIOJIb30BAHMS PA3JIMYHBIX MOUCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BBIOMPATh ONTUMAaIbHYIO (pOpMY IpencTaBieHHUs] UHPOpMALUUA U
WJUTIOCTPUPOBATh PEIIAEMBIE 3aJa4d HECIOKHBIMU CXE€MaMH, JIharpaMMaMmH,
IpyruMu popmMamMu rpaduKu U UX KOMOHWHALMSIMU;

yMEHUE UCIOJNb30BaTh W aHAIM3UPOBAaTh B IIpollecce Y4yeOHOU W
HCCIIEIOBATENbCKON JEATENIbHOCTH HHMOPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOT'0 X031 CTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY’KAOIIEH IPUPOJHOMN CPELBI.

KoMmMmyHuKaTHBHBIE YHHBEpPCAJIbHbIC y4eOHbIE 1eHCTBUSA:

YMEHHUS 33]1aBaTh BOIIPOCHI (B X0/€ [uajora v (Uiu) TUCKYCCUH) TIO CYIIECTBY
oOcyxnaeMoil  TeMbl, (POPMYIMPOBATH CBOM MPEIUIOKEHUS OTHOCUTEIBHO
BBITIOJIHEHUS NIPEJITIOKEHHOM 3a1a4K;

YMEHHS  IPEACTABIATh  NOJYYEHHBIE  PE3YyJbTaThbl  IMO3HABATEIBHOU
NEATEIBHOCTH B YCTHBIX U IMCbMEHHBIX TEKCTAX; AEIaTh IIPE3EHTALINIO PE3YJIbTAaTOB
BBITIOJIHEHUS XUMUYECKOT0 dKCIepuMeHTa (J1abopaTopHOTO OIbITa, JJA0OPaTOPHOM
paboThI MO UCCIIENOBAHUIO CBOMCTB BEILIECTB, YYEOHOTO IIPOEKTA);

YMEHHUSI YYEOHOro COTPYIHHYECTBA CO CBEPCTHHUKAMU B COBMECTHOMU
IT03HABATEIIbHON U HCCIIEIOBATENBCKON AEITENBHOCTH MPH PELIEHUN BOZHUKAIOIINX
npobjsieM Ha OCHOBE Y4€ra OOLIMX HMHTEPECOB U COIVIACOBAHUS IO3ULUN
(oOcyxnienusi, 0OMEH MHEHUSAMHU, «MO3TOBBIE IITYPMbI», KOOPIUHALINSI COBMECTHBIX
NEeWUCTBUH, ONpeieSIeHUe KPUTEPHUEB O OIIEHKE KauyeCTBa BBITIOJHEHHOW paOOThI U
TIpyTHE).

PeryiasiTuBHbBIC YHUBEpCAJbHbIC YUeOHbIC 1eliCTBHSA:

YMEHHUE CaMOCTOSTENBHO ONPEACHATh LEIU AEATEIbHOCTH, IUJIAHUPOBATh,
OCYILIECTBIISATh, KOHTPOJUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesTEeIbHOCTh, BBIOMpaTh Hanboliee 3(PPeKTUBHBIE CIIOCOOBI PEICHHS] YUEOHBIX U
[TO3HABATENIbHBIX 3374, CAMOCTOATENBHO COCTABIITh WIH KOPPEKTUPOBATH
IPEIJIOKEHHBIA  AJTOPUTM  JIEMCTBUM MPU BBINOJHEHUUA 33aJaHUA C YYETOM
MOJIYYCHHS] HOBBIX 3HAaHUN 00 HM3ydaeMblX OOBEKTax - BEIIECTBAX M PEaAKIIUsX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOI'O pE3yJbTara 3asBJICHHOU LEJIU, YMEHHE
UCIIOJIb30BaTh U AaHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaracMbI€ B YCIOBUHU 3aJaHUN.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOEHHUIO 00S3aTEIbHOTO
collepKaHUsl, YCTAaHOBJICHHOTO JaHHOW (QeaepanbHO pabodeil mporpamMmoi,
BBIICJIAIOT: OCBOCHHBIE OOYYAIONIMMUCS HAy4YHBbIE 3HAHUS, YMEHHS U CIIOCOOBI
nevcTBuil, cnenuduueckue I OpeAMETHONM obsactTh  «XUMHS», BUIBI
NEATEIBHOCTH 1O  TOJYYEHHWIO HOBOIO  3HAHWSA, €ro  HHTEPIPETalNH,
peoOpa30BaHUIO M MPUMEHEHHIO B PA3JIMYHBIX YICOHBIX M HOBBIX CUTYAIlUsX.



K koHily 00yueHus B 8 kiiacce npeiIMeTHbIEC pe3yibTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

pacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKHUX MOHATHI: aTOM, MOJIEKYIa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh
(omHOpOHAs W HEOJHOPOJIHAS), BAJICHTHOCTh, OTHOCHUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi J10JIs1 XMMHUYECKOT0 3JIEMEHTa B COSAUHEHUM, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHE, COJIb, 3JEKTPOOTPHUIATEILHOCTh, CTEIICHb
OKHUCJICHUS, XUMHUYECKas peaKmus, KiIacCu(UKAIUs PEaKIuii: peakiuu
COCTMHEHMSI, PEAKITUH PA3I0KCHHUSI, PEaKITNU 3aMEIICHHUS, peaKIIuu 0OMeHa,
9K30- U DHJOTEPMHUECKHE PEAKIUHU, TEIUIOBOM A(DPEeKT peakuuu, sapo
aToMma, JJICKTPOHHBIN CIIOH aTtoMa, aTOMHas OpOuTaib, paguyc aroma,
XUMUYECKasi CBA3b, MOJISIPHAs U HEMOJISIpHAsT KOBAJEHTHAs CBSI3b, MOHHAs
CBSI3b, WOH, KaTUOH, AaHWOH, pPacTBOp, MaccoBas JI0Js BEIIEeCTBa
(TporeHTHAasE KOHILIEHTpAIUsi) B PacTBOPE;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHUYECKHUX TOHSATHM W
PUMEHSTh 3T MOHATUS MPU ONMMCAHUH BEIIECTB U UX MPEBPAIICHHUI;
UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JJISI COCTaBJICHUS (DOPMYJI BEIIECTB
U YPAaBHEHHUM XUMUYECKUX PEaKIUi;

ONpCACIIAATE BAJICHTHOCTh aTOMOB 3JICMCHTOB B 6I/IHapHBIX COCOAUMHCHUAX,

CTENEHb  OKHUCJIICHMsS  JJIEMEHTOB B  OWHApHBIX  COCJUHEHUSX,
NPUHAJIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEIWHEHHM IO
dbopmynam, BUI XUMHYECKOU CBSI3U (KOBaJICHTHAsI U MOHHAs1) B
HEOPraHUYECKUX COCTUHEHUSIX;

packpeiBath cMbIch Ilepuonnueckoro 3akoHa J[. M. Menneneena:
JEMOHCTPUPOBATh [MOHMMAaHUE NEPUOJAUYECKONM 3aBUCUMOCTH CBOWCTB
XUMUYECKUX 3JIEMEHTOB OT WX MojoxxkeHus B llepumomnueckoil cucreme,
3aKOHOB COXPAHEHMsSI MacChl BEILECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YY€HUs, 3aKOHa ABOraapo;

ONHUCHIBATh W XapakTepu3oBaTh TaOauuHyio ¢opmy I[lepuognueckoit
CUCTEMBl XMMHMYECKMX DJJIEMEHTOB: pa3MyaTh MOHATHS «TJIaBHas
noarpymnmna (A-rpynmna)» u «mnodouynas noarpynna (b-rpymnma)y», mansie u
OOJbIIME MEPUOJbl, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HUMEIOTCS B
tabmune «llepuonuueckas cucrema XuMuueckux dnemeHToB J[. .
MeHnpneneeBa» € YHUCIOBBIMH XapaKTEPUCTHKAMU CTPOEHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apA]l s1pa, 00I1ee YUCIIO AIEKTPOHOB U
pacnpesiesieHue uX 1Mo JIEKTPOHHBIM CIOSIM);



KJIacCU(UIUPOBATh XUMUYECKUE SJIEMEHTHI, HEOPraHMYECKHe BEIIEeCTBA,
XUMHUYECKHUE PEeakiu (10 YHMCIy W COCTaBy YUYaCTBYIOIIMX B PEaKIUU
BEIIECTB, [0 TEIIOBOMY 3D PeKTy);

XapaKkTepru30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHUE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPXKasi OMUCAHUE MPUMEPAMU MOJICKYJISIPHBIX

YPaBHEHUH COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IIPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3ABUCHMOCTH OT UX KA4YE€CTBEHHOIO
COCTaBa, BO3MOXHOCTH IIPOTEKAHHMS XHWMHMYECKHMX IPEBPAIICHUN B

PAa3JINIHLIX YCIIOBHUAX,

BBIYUCJEITh OTHOCHUTCIIBHYIO MOJICKYJIAPHYIO KU MOJEIPHYIO MACChI

BCILIECTB, MAaCCOBYIO JIOJIIO  XHMHUUYECKOTO dJIEMEHTa o (hopMyIie
COCIMHEHHUSI, MAaCCOBYIO JIOJIFO BEIIECTBA B PAacCTBOPE, IMIPOBOJAUTH PACUETHI
110 YPaBHCHUIO XUMHUYECKOU PEaKIINH;

IPUMEHSITh OCHOBHBIE OIEpPAllMM MBICIUTEIBHOMN JEATeIbHOCTH - aHAIIU3 U
CHUHTE3, CpaBHEHHE, OO0O0OIICHHEe, CHCTEMaTHU3alluio, KiIacCHU(UKAIINIO,
BBISIBJICHUE TPUYMHHO-CIICICTBEHHBIX CBSI3€H - JJI1 M3Y4YEHUs] CBOMCTB
BEIIIECTB M XUMHYECKUX PEAKITUH, ECTECTBEHHO-HAYYHBIE METO/IbI TO3HAHUS
- HaOJIOJIeHNE, U3MEpPEHNEe, MOJICITMPOBAHNE, SKCIIEPUMEHT (pealbHBIA U
MBICJIEHHBIN );

CJIeIOBATh IIPaBUIIaM IMOJIH30BAHUS XUMUYECKOM MOCY 101 1 1a00paTOPHBIM
o0opyIoBaHMEM, a TakKe TmpaBwiaM oOpalieHusi ¢ BelIecTBaMu B
COOTBETCTBUM C HWHCTPYKIUSMH TI0 BBIMOJIHEHUIO JIAOOPATOPHBIX
XUMHYECKUX OMBITOB MO MOTYYEHUIO B COOMPAHMIO Ta3000pa3HBIX BEIIECTB
(Boopoia M KHMCJIOPOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeneIEHHON
MAacCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA, IIAHUPOBATH U IMPOBOIAUTH
XUMHUYECKHUE IKCHEPUMEHTHI 0 PAcHO3HABAHHIO PACTBOPOB IIEIOYEH U
KHUCIIOT C TIOMOIIIBIO0 UHAMKATOPOB (JIakmMyc, heHonpTanenH, METUIIOPaHK U
TpyTue).

K koHIy 00yueHus B 9 kj1acce nmpeIMETHBIE pe3yiIbTaThl Ha 0a30BOM YpOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKUX TOHSATHH: XWMHUYECKHUU
JJIEMEHT, aTOM, MOJIEKYJla, WOH, KaTUOH, aHUOH, IIPOCTOE BELIECTBO,
CJII0’)KHO€ BEILECTBO, BAJICHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIICHb
OKHUCJICHUS, XUMUYECKAsl PEaKLMsi, XUMUYECKas CBsI3b, TEIIOBON 3(dekT
peakluu, MOJIb, MOJIAPHBIA  00BEM,  PacTBOpP,  DIIEKTPOJIMTHI,
HEDJIEKTPOIUTHI, JJICKTPOJIUTUYECKAs IUCCOLMALNS, PEaKUUd HOHHOIO



oOMeHa, KaTajau3aTop, XHMHYECKOe paBHOBecHe, oOOpaTuMbie U
HEOOpaTUMBbIE pEaKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIIHHBIC PEaKIIHH,
OKHUCJIUTEIb, BOCCTAHOBUTENh, OKUCIICHUE U BOCCTAaHOBJIEHUE, aJUIOTPOTIUS,
aM(OTEPHOCTb, XAMHUYECKasT CBS3b (KoBaJIeHTHaH, HOHHAas,
MeTaJlTnYecKas ), KpUCTATNYeCcKas peléTka, KOppo3usl METaJIOB, CILJIaBHI,
CKOPOCTh XMMMYECKON peakIuu, MpeaeabHO TOMyCTHUMas KOHIICHTPAaIIUs
ITJIK BemiecTBa;

WJUTIOCTPUPOBATh  B3aMMOCBSI3b OCHOBHBIX XHMMYECKMX IIOHATHM W
IIPUMEHSTD 3TU NOHATHS NPU ONMCAHUM BELIECTB U UX MPEBPALLICHUM;
UCIOJIb30BaTh XUMUUECKYIO0 CUMBOJIUKY JJIs1 COCTaBJICHUS (POPMYJI BEILIECTB
Y YPABHEHUUN XUMHUYECKAX PEAKIIUM;

ONPENEIIATh BAICHTHOCTD U CTENEHb OKUCIIEHNSI XUMUYECKUX DJIEMEHTOB B
COCAMHEHUAX Pa3JIMYHOIO COCTaBa, IPUHAJIECKHOCTh BEIIECTB K
onpenen€éHHOMY KJIaccy COeAMHEHUuM 1o (opmyiaM, BUI XUMHYECKOU
CBA3M (KOBAJICHTHAs, HWOHHAs, METAJUIMYECKasi)) B HEOPraHMYECKUX
COEIMHEHMSIX, 3apsii MOHA MO0 XMMHMUYECKOH (opmyre, XxapakTep cpenbl B
BOJHBIX PacTBOpPax HEOPIaHUYECKUX COCAUHEHUN, THUIl KPUCTAIUIMYECKON
PELIETKU KOHKPETHOI'O BEILECTBA;

packpbiBath cMbIci [lepuoanueckoro 3akona JI. 1. Menneneesa u

JEMOHCTPUPOBAThL €r0 TIOHMMaHHWE: ONHUCHIBATh W XapaKTePHU30BaTh
Tabmmunyto popmy Ilepuomuyeckoit CUCTEMBl XMMHYECKUX 3JIEMEHTOB:
paznuyaTh TOHSTHS «IJIaBHas moArpynma (A-rpymnma)y u «mnoOodyHas
noarpynmna (b-rpymnma)», maibple W OOJbIIME TEPUOABI, COOTHOCHUTH
0003HaYEHUs1, KOTOPHIC UMEIOTCS B IEPUOANYECKON TAOIHIIE, C YUCTOBBIMU
XapaKTEPUCTUKAMU CTPOSHUS aTOMOB  XMMHYECKHUX
AJIEMEHTOB (COCTaB U 3apsf siapa, 001ee YUCIIO IEKTPOHOB U
pacmpenenieHue uX IO AJIEKTPOHHBIM CJIOSIM), OOBSICHATH 001IIHe
3aKOHOMEPHOCTH B W3MEHEHUU CBOMCTB AJICMEHTOB M MX COCAWHEHUH B
mpeaesiax MajblX TIEPHOI0B U TJIABHBIX MOJATPYIII ¢ YIETOM CTPOCHHS MX
aTOMOB;

KJIacCU(PUITMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTAaHMYECKUE BEIECTBA,
XUMUYECKUE peakiuu (M0 YUCIYy M COCTaBYy YYacTBYIOIIMX B PEaKIUU
BEIIIECTB, IO TETUIOBOMY 3(PeKTy, MO0 U3MEHEHUIO CTETICHEW OKHCIICHUS
XUMUYECKUX IJIEMEHTOB);

XapaKTepru30BaTh (OMHUCHIBATh) OOIME M CHenupUUeCKue XUMHYECKUE
CBOMCTBAa TMPOCTBIX M CJOXKHBIX BEIIECTB, IOJTBEpPKJIas OIKMCaHUE
npuMepaMd MOJIEKYJISIPHBIX W HMOHHBIX YpPaBHEHHUM COOTBETCTBYIOIIUX



XUMHUYECKUX PEAKLNN;

COCTaBJISITb YPaBHEHUSI DJICKTPOJMTUYECKON JAUCCOLMAIMUA  KHUCIOT,
IIEJI0YEH U COJICH, TTOJHBIC U COKPAIIEHHBIE YPABHEHUS pEaKIIMi HOHHOTO
oOMeHa, YpaBHEHUs pEakluil, TMOJATBEPKIAIOIMX CYIIECTBOBAHUE

FeHETUYCCKOM CBS3U MCKAY BCHICCTBAMHU PA3JIMYHBIX KJIIACCOB,

PACKpPBIBATh CYIIHOCTH  OKHUCIHUTCIbHO-BOCCTAHOBUTCIIbHBIX pCaKHI/Iﬁ

IMOCPCACTBOM COCTABJIICHHUA 3JICKTPOHHOI'O OajaHca dTHX peaKuHﬁ;

IIPOTrHO3UPOBATh CBOMCTBA BCHICCTB B 3aBHCUMOCTH OT HX CTPOCHMUII,
BO3MOXHOCTHU IIPOTCKAHUA XHWMHWYCCKUX npeBpameHHﬁ B Pa3jIM4YHbIX

YCIIOBHUSIX;

BBIYUCJEITh OTHOCHUTCIIBHYIO MOJICKYJIAAPHYIO U MOJEIPHYIO MACChI

BEIIECTB, MAaCCOBYIO OO0  XMMHUYECKOT0 3JIeMEeHTa o (hopmyiie
COEZMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B PAaCTBOPE, MPOBOJUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKOW PEaKIIHH;

COOJIOAATh MpaBUIIa MOIH30BAHMS XUMUYECKOM MOCY 10U 1 TaOOPaTOPHBIM
o0opy/noBaHMEM, a TaKXke TMpaBuja oOpallleHuss C BeLIeCTBAaMH B
COOTBETCTBUM C HUHCTPYKUUSMU IO BBINOJIHEHUIO J1a0OpATOPHBIX
XUMHUYECKUX ONBITOB M0 MOJIYYEHUIO U COOMPaHMIO ra3000pa3HbIX BEIIECTB
(aMmMuaka M yrieKuciioro rasa);

MIPOBOJIUTH PEAKIINH, TTOATBEPKIAIONINE KAaUeCTBECHHBIN COCTaB Pa3IMIHbBIX
BEIIIECTB: PACIIO3HABATh OMBITHBIM MYTEM XJIOpUI-, OpOMHUI-, HOIUI-,
kapOoHat-, Qocdar-, cuimkar-, Cyiabdar-, THUIAPOKCUA-UOHBI, KATHUOHBI
aMMOHHUSI ¥ WOHBI M3YYECHHBIX METAJUIOB, MPHUCYTCTBYIOIIME B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTR;

MIPUMEHSATH OCHOBHBIC OTICPAIIMHA MBICTUTEIHPHOU NESITCIIBHOCTH - aHAIIU3 U
CHUHTE3, CpaBHECHHE, 0000IICHNE, CHCTEMAaTH3AI|IO, BRISIBJICHUE IIPUYNHHO-
CIICACTBEHHBIX CBSI3€H - JIJI1 M3YUYCHMS CBOMCTB BEIISCTB M XUMHYECKUX
peakIuii, €CTECTBEHHO-HAy4YHbIC METOJIbI II03HAHUSA - HaOJIOJICHHE,
U3MEpEHUe, MOJICIIMPOBAHUE, SKCIIEPUMEHT (PeabHbI U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoandyecTBo 4acoB
JJIeKTPOHHbIE
N HanMeHoBAHMe bA3Ten0 e Koutpoasn | IIpakrnueckue (undh ) Hcnosb3oBanue
0 HMMEHOBAHHU JIOB M TEM udposbie
pasi Beero ble padoTbl | padoThI HHop obopynoBaHus
/| NMporpamMmsl 00pa3oBaTe/IbH neHTpa «Touka
bI€ PECYpPCBI PocTa»
Pa3znea 1. [lepBoHayaibHble XUMHYECKHE OHATHUSA
bubnunoreka
XuMusg — BakHas 00/1acTh
. LHOK
11 €CTECTBO3HAHMS M MPAKTHUYECCKOM 5 2
esITEJIBHOCTH YEJIOBEKA ttps.//m.edsoo.ruf
fieAten T 7f41837¢
JlaTunk
Buémmoreka TeMIepaTypbI(TepMO
1.2 15 1 [IOK JIaTYHK),
BemecTBa 1 XuMHuueckue https://m.edsoo.ru/
peaxknuu 7f41837c
Wroro mo pazneny 20
Pasjen 2. BaxkHeiime npeacraBuTe/ M HEOPraHMYeCKUX BelIECTB
bubnuoteka [Tpubop ans
Bosayx. Kucnopon. Ilousrue 06
21 yX P 6 IHOK OTIpeICIICHUS
OKCHJIax https://m.edsoo.ru/ | cocraBa Bo3ayxa
7f41837c
bubnunoreka
52 Bognopon.Ilonarue o kuciorax u g 1 LIOK

COJIIX

https://m.edsoo.ru/
7f41837c
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Bopa. PactBopsl. [Tonsarue 06

bubanoreka
LHOK

2.3 )
OCHOBAHMAX https://m.edsoo.ru/
7f41837c
Hatuuk pH, nozarop
o0beMa
KUIKOCTH,0I0pETKA,
bubnmnoreka
JATYUK
OCHOBHBIE KJIaCCBI LHOK
2.4 . 11 TEMIIEPATYPbI
HEOPraHWYECKUX COEIUHECHUN https://m.edsoo.ru/ .
7§41837¢ TIJIATUHOBBIM,
JATYMK JTaBJICHHUS,
MarHuTHas
MeIIanKa.
Utoro no pazneny 30

Paznen 3. [lepuoanyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. . MenaeneeBa. CTpoeHune aToMOB.

Xumn4yeckasi cBsizb. OKHCJIAUTENbHO-BOCCTAHOBHTEIbHbIE peakuuu
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Ilepronnueckuii 3aKOH U
IIepnoanueckas cucrema

bu6nmoreka [IOK

3.1 7 https://m.edsoo.ru/7f418
XHUMHYECKHX dj1eMeHToB 1. 1. 37¢
Menene-eBa. CTpocHHE aTOMa o
JlaTamk
TEeMITepaTypbl
bu6nuoreka [IOK TIATHHOBBIH,
3.2 8 https://m.edsoo.ru/7f418| AaTIHK
XUMHUYECKas CBI3b. 3ic TeMnepaTypbi
OKHUCIUTENBHO TCpMOLIapHBIH
BOCCTAaHOBUTEJIbHBIC PEAKITUU
bubmnoreka IIOK
roro o pasaeny 15 https://m.edsoo.ru/7f418
3 bubnnoreka IIOK
Pe3epBHOE Bpems https://m.edsoo.ru/7f418
OBHIEE KOJIMYECTBO YACOB I10O 68
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9 KIIACC

KoJsinyecTBO 4acoB JJIeKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM Kontpoa | Ipakruue (mposnic) Hcnoassosanue
o0pa3oBaTe/bHbIC o0opynoBaHus
n/n MpPOrpaMmbl Bcero bHbIE CKue pecypcebl uenrpa «Touka
padoThI padoThI Poctay»
Pa3ned 1. BemecTBo M XMMH4YecKHe peakuu
[loBTOpEeHME U yriaybieHue 3HaHUN bubmmorexa LOK
11 5 1 https://m.edsoo.ru/7f4
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiacca 12636
[Tpubop mis
WJUTIOCTPAIUH
3aBHUCHUMOCTHU
1.2 4 CKOPOCTH
bu6nuoreka [IOK XAUMHYECKOH
OcCHOBHBIE 32aKOHOMEPHOCTH https://m.edsoo.ru/7f4 |  peakuuu ot ycnoBuii
XUMHYECKUX PEAKIUN 12636
Jatuuk
13 8 1 1 bu6moreka LIOK TEMIICPATyPhI
QHGKTPOHI/ITI/I‘IGCKEISI JUcconuranus. https://m.edsoo.ru/7f4 TIaTHHOBBIN
XHUMHUYECKUE PEAKIIUU B PACTBOPAX 1a636
Uroro no pazaeny 17
Paspnen 2. Hemera/uibl M X COeIMHEHUS
Anmnapar st
IIPOBEICHUS
51 OO011ast XapakTePUCTHKA XUMHUYECKHUX 4 1 E;IiJ_I/I//Ir?}T:g;?g/I;M XUMHHCCKHUX
' anemenToB YITA-rpynme!. Tanorens: 1aé)36 : ' npoueccos (ATIXP)
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Anmnapat st

MIPOBEACHUS
OO01mas XxapakTepuCTHKa XUMUIECKUX Bu6anorexa LIOK XUMHUYECKUX
2.2 aneMeHToB Y I A-rpynmbl. Cepa u eé 6 https://m.edsoo.ru/7f4 | peakumii (ATIXP),
COCIMHCHUS 1a636 npubop st
MOJTYYCHHS Ta30B
ny anmnapat Kurma
Tepmopesucrop -
HBIN TaTYUK TEM -
neparypsbl, JaTYUK
pH, naTuuk 3mex -
OO01mmas XxapakTepruCTHKa XUMUIESCKUX Bubnnoreka LIOK IPONPOBOIHOCTH,
2.3 aneMeHToB Y A-rpynmsl. A3oT, Gpochop u 7 https://m.edsoo.ru/7f4 ammapar s mpo -
HX COCIHHCHHA 12636 BEJICHUS XUMHUYE -
CKHX peaKLuin
(AIIXP), maruur -
Has MeIlajKa.
OO6m1ast XxapakTepruCTUKa XUMUUECKHUX bu6mmoteka [IOK
2.4 anemeHToB 1Y A-rpynnel. Yriueposa u 8 https://m.edsoo.ru/7f4
KPEMHUH ¥ UX COCAMHCHHUS 12636
Hroro no paszneny 25
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Pa3zgen 3. MeTasIbl M UX COeAUHEHU A

[TPOTPAMME

bubmuoreka [JOK
3.1 OO0mIme CBOMCTBA METANIOB 4 https://m.edsoo.ru/7f4
12636
JlaT4uk 251eKTpo -
MIPOBOJIHOCTH,
B . bubnuorexa [JOK MariuTHasg M -
39 QKHEHIe MEeTaJuIbl U UX 16 hitps://m.edsoo.ru/7f4 | HAIKa, npudop AJs
COCIMHCHUA 12636 IIOJIyYEHHUS Ta30B
WM aIma - part
Kunma
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpy:xamomas cpeaa
B bu6mmoreka [JOK
41 €IIeCTBa U MaTepUaIbl B KU3HU 3 https://m.edsoo.ru/7f4
JeIoBeKa
1a636
Hroro mo pazueny 3
bu6mmoreka [IOK
PeszepBHOe Bpems 3 https://m.edsoo.ru/7f4
12636
OBIIEE KOJIMYECTBO YACOB I10 68
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