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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOIO 001Iero o00pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepanbHON paboueii MporpaMMbl BOCIIUTAHUS
U ¢ Yy4y€TOM KOHIEMIMK TpernojaBaHus ydyeOHOTo mpeameTa «XUMHUS» B
oOpazoBaTeabHbIX opraHusamnusax Poccuiickoit deneparnum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNIbHOE peaMETHOE coJiepKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh  U3YYEHUS] XUMHH C YY4ETOM  MEXIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUs, a TakKe TpeOOBaHMM K
pe3yabTataM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs peAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUM O MaTepPUATHLHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCUT BKJIaJ] B (DOpPMUpOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBaeT OCHOBBI
[[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU E€CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00y4aronInXcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMUU CPOpPMHUpPOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TpEeACTaBICHUM 00 DJIEKTPOJIUTHYECKOW JTUCCOIMAIMKM BEUIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JIpyrOMY, BBITIOJIHSASI (PYHKITUN OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS U BO3MOKHOCTEN MPAKTUYECKOTO MMPUMEHEHUS U TIOJTYUYECHUST N3yYaeMbIX
BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTHKE
€€ CUCTEMHOM TPUPO/IbI, IEHHOCTHOI'O OTHOLICHUSI K HAYYHOMY 3HAHUIO U METOJaM
MO3HaHHUS B Hayke. M3yyeHne XMMHUM MPOUCXOJUT C MPUBJICYECHUEM 3HAHUN W3
paHee M3yYECHHBIX y4eOHBIX mpeameToB: «Okpyxkaromuii mupy», «buonorus. 57
KJIACCh» U «Pu3muka. 7 Kiacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKW Kak 00JIaCTH COBPEMEHHOTO €CTEeCTBO3HAHUSI, MPAKTUYECKOU
JIESITETbHOCTH YEJI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpBI. 3a7a4a
y4eOHOTO TpeaAMETa COCTOUT B (DOPMHUPOBAHUN CHCTEMBl XUMHUYECKUX 3HAHUN —
BaXHEHIINX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJI0KEHUM, JOCTYITHBIX
00001IIeHnIT MHUPOBO33PEHUECKOTO XapaKTepa, S3blKa HAyKH, B MPHUOOIIEHUU K



HAyYHBIM METOJIaM TMO3HAHUS MPU M3YUYCHHUU BEIIECTB M XUMUYECKUX PEaKIuil, B
(GbopMUPOBAHNY U Pa3BUTHU TTO3HABATEIBHBIX YMEHHUM U UX IPUMEHEHUH B Y4EOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKON ACSITENbHOCTH, OCBOCHUHU MPaBHUII
0e30macHOro 0OpallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3Ha4YCHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (dopmupoBaHHe HMHTEIUIEKTYalbHO pPa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY IPUHATHUIO PEUICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

—  HalpaBJCHHOCTh OOY4YEHMsI Ha CHCTEMAaTHYECKOE IMpUOOIIEHUE
O0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAaYyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHne yCaoBUi, CTOCOOCTBYIONIUX MPUOOPETEHUIO O0yJarOIIUMHUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATP U OLEHUBATH SIBICHUSA
OKpY’KaloIllero MHUpa, WCIOJIb3YySl 3HAHUS U OIBIT, MOJyYEHHBIE MPU H3yYECHUH
XUMHH, TPUMEHATH UX TIPH PEIICHUH MTPOOJIEM B TIOBCETHEBHOM KU3HU U TPYJOBOU
JeSITEIbHOCTH;

— (QopmupoBanue y o0Oy4aroumxcs TYMaHUCTHUYECKHX OTHOIICHUH,
MOHMMAHUSA LEHHOCTH XUMHUYECKHMX 3HAHUWA [UIsi BBIPAOOTKH HKOJIOTHYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYJOBOM JEATEIbHOCTH B LEJAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpeabl;

— pa3BUTHE MOTHBAllUM K OOYYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO M
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHMs OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAJbHEUIIETO
oOy4eHus.

Oo1ee 9rciio 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU Ha YPOBHE OCHOBHOTO
oOmero oOpa3oBanus, cocrasisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COAEPXKXAHUE OBYUEHUA

9 KIIACC

BemecTBo M XMMHUYeCKasi peaKIus

[Tepronnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOMCTB
XUMUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAJIUS, KAIBIUSA U UX COCTUHEHUN
B COOTBETCTBUM C TMOJIOKEHUEM »dJIeMEHTOB B llepuomnueckoil cucreme u
CTPOEHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHJBl XMMHUYECKOW CBS3M. THIIBI KPHUCTAUIMYECKUX
PEMETOK, 3aBUCHMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PEHIETKH U
BHJIa XUMUYECKOM CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BELIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJAcCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMAYeCKUX peakuuid Mo pa3audyHbIM MPU3HAKaM (110 YHUCITy
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHUIO CTETIEHEN OKMCICHHUS XMMHYECKHX 3JIEMEHTOB, [0 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U IHAOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUYECKHE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH XuMudeckoil peakuuu. [loHstre 00 OOpaTUMBIX H
HEOOpAaTUMbIX XHUMHUYECKUX peakiusax. [IoHATHE O TOMOr€HHBIX M I'e€TepOTreHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XMMHYECKOW pEaKUMU M TOJOKEHUE XUMHUYECKOTO

paBHOBECHSL.
OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMKM,  DJIEKTPOHHBIN  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIHOU peaKunu. CocraBiienue YPaBHEHHUM

OKHCIIUTEIIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIM C  HMCIOJb30BaHUEM METOJA
AJIIEKTPOHHOTO OajaHca.

Teopus 3AEKTPONUTHIECKON TUCCOUHUALMU. DIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Kartnonsl, annoHsl. MeXaHu3M IHCCOLMALIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
xumHuueckoi cBsizu. Crenens aucconranuu. CUibHbIE U ClIa0ble JIEKTPOJIUTHIL.

Peakuun nonHoro oOMeHa. Y cioBusi MPOTEKaHUS peaKkIii HOHHOTO 0OOMeHa,
MOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHMS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHH U COJIEH B CBETE MPE/ICTABICHUN 00 AIEKTPOTUTHICCKON TUCCOITUAITIH.
KauectBeHHbIe peakuyu Ha HOHBL. [IOHSATHE O THApPONIU3E COJIE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C MOJEIISIMU KPUCTAUIMYECKUX PELIETOK HEOPraHUYECKUX
BEILIECTB — METAJIOB W HeMeTaioB (rpadura u anmasa), CIOKHBIX BELIECTB
(XJopuaa HaTpus), UCCIAEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT



BO3JCHCTBUS  pa3iMyYHBIX  (PAKTOPOB, HCCIEIOBAHUE DIEKTPOIPOBOIHOCTHU
pPacTBOPOB BELIECTB, MPOIEcca JUCCOLMALIMHI KHCIIOT, IIEJI0YEH U coei (BO3MOKHO
UCITOJIb30BAaHUE BHJIEO MAaTEPHAJIOB), MPOBEJCHHE OIBITOB, HILTIOCTPUPYIOIIHUX
OpU3HAKU TPOTEKAaHUS peakuuid HOHHOro oOMeHa (oOpa3oBaHUE OCaJKa,
BbIJIEJICHUE Ta3a, OOpa3oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOUIMX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIMil (FOpEHUE, pPEeaKLUu pas3lIoKeHUs,
COCJIMHEHHUS), pACIO3HABAHME  HEOPraHWYECKMX  BEIIECTB C  IOMOIIBIO
KAauECTBEHHBIX PEAKIMil Ha MOHBI, pEICHUE SKCIIEPUMEHTAIBHBIX 33a4.

Hemeranibl 1 MX COeANHEHUSA

OOmiast xapakTepucTHkKa TrajoreHoB. (OCOOEHHOCTH CTPOEHHUs aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3HYECKHe CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA Ha MpUMeEpE XJiopa (B3auMOEICTBIE
C MeTajulaMM, HEMeTaJlaMH, uiesnodamu). Xsopooaopod. ConsHas KHUCIIOTa,
XUMUYECKME CBOMCTBA, MOJydYeHHE, NpuUMEeHeHue. JlelictBue xiopa H
XJIOPOBOJIOPO/Ia HA OPTaHU3M 4YeJIOBEKa. BaskHelme XI0puabl U UX HAX0XKICHUE B
IpUPOJE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (QuU3ndYecKue CBOICTBA
IPOCTBIX BELIECTB — KMCIOPOAa U Cepbl. AJIIOTPONHbBIE MOAUDUKAIIMN KUCTIOPOia
U cepbl. XuMU4eckue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PU3HUECKHE U
XUMHUYecKkrue cBorcTBa. OKCHIBI CEpbl KaK MPEICTABUTENTN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (0011Me KaK MPeACTaBUTENS
KJjlacca KHUCIOT M crnenuduueckue). XUMUUYECKHE pEaklru, JeKallue B OCHOBE
MPOMBIIIUICHHOTO CIHOc0o0a TMOMy4YeHUsi CepHOM KucioThl. [Ipumenenue cepHoit
KUCJIOThl. CONM CEepHOM KHUCIOTHI, KAa4eCTBEHHAs peaklus Ha CyJab(}ar-HOoH.
Haxoxnenue ceppl M €€ COENMHEHWH B IpUpoOAe. XUMHUYECKOE 3arps3HEHUE
OKpYXarolel Cpelbl COECOUHEHUSIMH Cepbl (KHUCIOTHBIE JOXAHW, 3arpsA3HEHUE
BO3]lyXa U BOJOEMOB), CITOCOOBI €T0 MPEIOTBPAIIICHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnmnbl. OCcoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHCIIEHUSA. A30T, paclpOCTpPaHEHUE B MPHUPOJIE,
bu3nyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupoje. AMMUaK, ero
duznyecKkue u XMMHUYECKUE CBOMCTBA, NoyyeHue 1 npuMeHnenue. Cou aMMOHMS,
uX (pU3NYEeCKue U XUMUYECKUE CBOICTBA, mpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJiyueHHe, (U3HMUYECKHUE U XMUMHYECKUE
cBOMicTBa (0OlIME Kak TMpEeJCTaBUTENS KJacca KHUCIOT U  clelu(puyecKue).
Hcnonp3oBaHne HUTPATOB U COJIEH aMMOHHUS B KAYECTBE MUHEPATLHBIX YI0OpEHHUH.
XHUMHUYECKOE 3arps3HEHNE OKPYKAIOIIEH Cpesibl COETMHEHUSIMU a30Ta (KHCIOTHBIE
JOKIM, 3arps3HEHHE BO3ayXa, MOuBbl U BoAoéMOB). docdop, amnoTpomHbie
Moudukanuu docdopa, puznueckue n xumuueckue cpoiictea. Okcua docdopa



(V) u dochopnas xuciora, pusmueckne U XUMHYECKUE CBOWCTBA, MOJIYYCHHE.
Hcnons3oBanue ¢pocdaroB B KaueCTBE MUHEPATbHBIX YI00pEHUH.

OOmas xapakrepuctuka 3eMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEePHbIE CTETICHN OKUCIIEHUS. Y TIIepO/1, ATTIOTPOIHBIE MOIU(DUKAIUY,
pacmpocTpaHeHue B Mpupoje, Gu3nueckue U XUMUUECKUe CBOMCTBA. AJCOpOIus.
KpyroBopor yrimepoma B mnpupome. Oxkcuasl yriiepoma, ux (U3MYECKUe u
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3Mbl, [OJy4YEHUE U
IpUMEHCHHEe. DKOJOTMYECKUE MPOOJIEeMbl, CBA3aHHBIC ¢ OKcuaoM yriepona (1V),
TUroTe3a TI00ATBHOIO MOTEIUICHUS KIMMara, MapHUKOBBIN 3¢ dexT. YronbHas
KUCIOTa U €€ coJid, UX (PU3MUECKHEe U XUMHUYECKHE CBOMCTBA, MOJIyYEHHE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-WOHBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, IPOMBIILJIEHHOCTH U CEIbCKOM XO351CTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepojaa (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TAHOJ, TJINLEPHUH, YKCYCHAsl KUCIIOTA).
[IpupogHbple HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
IPOAYKThl UX MepepaloTKu (OEH3MH), UX pPOJb B OBITY M MPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKN BAKHBIX BELIECTBAX: KUpax, OeNKax, yrieBojgax — U ux
poJii B KM3HM 4YEJNOBEKAa. MaTepualbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTraHWYECKUX COCTMHECHUM.

KpeMHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, NOJYYEHHE H
npumeHeHue. CoeiMHeHUs KpeMHUs B pupoe. O01ume npeacTaBieHus 00 OKCHie
kpemaus (IV) u xpemaueBoi kucinoTe. CHIIMKATHI, UX HCIIOJIb30BaHUE B OBITY, B
IIPOMBIIUIEHHOCTH. BakHeiie CTpOUTENbHBIE MaTepuasbl: KEpaMHKa, CTEKIIO,
IIEMEeHT, OeToH, kene300eToH. IIpobmempl 06€30macHOrO  MCIOJIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

H3y4eHHe 00pa3Il0oB HEOPTaHMYECKUX BEIECTB, CBOMCTB COJSHON KHCIIOTHI,
IPOBEJICHNE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB
WX TIPOTEKAHMSI, OMBIThL, OTPAKAIOIIHUE (PU3NYECKHE U XHUMHYECKHE CBOMCTBA
raJIOTEHOB M UX COEIWHEHUN (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HaKOMJIEHHE ¢ 00pa3aMu XJIOPUAOB (TaJOreHU 1I0B), 03HAKOMJICHHE ¢ 00pa3iiaMu
ceppl UM €€ COECNUHEHUSIMH (BO3MOXKHO UCIIOJIb30BaHUE BHUEOMATEpPUAIIOB),
HaOJII0/IeHNe Tpoliecca O0YTIIMBaHMsI caxapa MoJ| AeCTBUEM KOHLIEHTPUPOBAHHON
CEpHOM KHUCIIOThI, U3YYEeHUE XUMHUECKUX CBOMCTB pa30aBIE€HHON CEpHOM KUCIIOTHI,
MIPOBE/ICHNE KAYE€CTBEHHON PEaKIMU Ha CyJb(}aT-uoH U HAONIOeHUE MTPU3HaKa e
MPOTEKaHUs, O3HAKOMJICHHE ¢ (DPU3UYECKUMU CBOWCTBaMH a30Ta, ¢ocdopa U ux
COeMHEHHH (BO3MOKHO MCIOJIb30BaHUE BUAEOMATEPUaoB), 00pa3liaMyu a30THbBIX
u ¢dochopHBIX ynoOpeHui, molydeHne, coonpanne, pacro3HaBaHUE U W3YYCHUE
CBOICTB aMMHaKa, IMPOBEJACHHE KAYECTBEHHBIX pPEAKIMHA HAa HMOH aMMOHHUS H



dbochar-noH W wH3yueHHWE TPU3HAKOB WX TNPOTEKAHHS, B3aUMOICHCTBUE
KOHIICHTPUPOBAHHON a30THOM KHCJIOTBI C MEIbI0 (BO3MOKHO HCIIOJIh30BaHUE
BHUJICOMATEPUAIIOB), M3YYCHUE MOJENEeH KPUCTAUIMYECKUX PEIIETOK aimasa,
rpaduta, QymiepeHa, O3HAKOMJICHHE C IPOIECCOM aJcopOIMKM pacTBOPEHHBIX
BEIICCTB AKTUBUPOBAHHBIM YIJIEM M YCTPOHMCTBOM IMPOTHUBOTA3a, MOJYUYEHHE,
coOupaHue, pacliO3HABAHUE U U3YUYCHHUE CBOMCTB YIJIEKHUCIIOTO Ta3a, MpOBEICHUE
KAueCTBEHHBIX PEAKIMI HA KapOOHAT M CUJIMKAT-UOHBI U M3YyUYECHHE MPU3HAKOB UX
MPOTEKaHUs, O3HAKOMJIEHHE C TPOAYKIHMEH CUIMKATHOM IPOMBIIUICHHOCTH,
pellIeHuEe SKCIEPUMEHTAIBHBIX 3a7ad 1Mo TeMe «BakHeWllne HeMEeTallbl U HX
COCIIMHCHUSD.

MeTaJJIbl 1 KX COeTUHEHUSA

OO6m1as XxapakTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJIOB Ha OCHOBAaHUU
ux TnonoxeHusa B llepuomnueckor cucreMe XHUMHUYECKUX diieMeHToB [, .
MenpeneeBa u ctpoeHus atoMoB. CTpoeHHE MeTajuioB. MeTtaindyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  ODJEKTPOXUMUYECKUH  PAX
HamnpspKeHU MetamioB. Ousnueckue U XUMHUYECKUE CBOMCTBA MeTailioB. O01ue
crocoObl Toy4yeHuss MeTaioB. [loHATHE O KOppO3UM METAIIOB, OCHOBHBIE
CIIOCOOBI 3aTUTHI UX OT KOppo3uu. CruiaBbl (CTallb, YyT'YH, JIOPATIOMHHUN, OpOH32)
1 UX IPUMEHCHHE B OBITY U IIPOMBIIIICHHOCTH.

[Ilenounsie mMeTamnel: nonoxkeHue B [lepuoanyeckoil cucremMe XMMHUYECKHUX
anemeHToB /. M. MenzaeneeBa, CTpo€HHE MX aTOMOB, HaXOXKIECHHE B IPUPOIE.
dusznyeckue ¥ XMMHYECKHUE CBOMCTBA (Ha mpuMepe HaTpus U Kajaus). OKCHUIbI 1
TUJIPOKCUZIBI HaTpusi W Kanus. [IpuMeHeHue MIETOYHBIX METAUIOB U X
COCIIMHCHUU.

[[lenoyno3emenbHble METAUIbI MarHuii W KaJblMi: IIOJIOXKECHHE B
[Teproanueckoii cucteMe xumuaeckux 3neMeHToB . 1. MenaeneeBa, CTpoeHUE UX
aTOMOB, HaXOXJIeHUE B IIpupojic. Puznyeckne 1 XMMUYECKHUE CBOMCTBA MarHusi 1
Kanblius. BaxkHeinme coefuHeHus KabIiys (OKCUI, TUIPOKCHUI, CoJin). JKECTKOCTD
BOJIbI M CIIOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIoJ103)keHue B [lepronueckor CUCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHUE aroma, HaxXxOXIeHUE B npupone. dusznueckue u
XUMHYECKHE CBOMCTBA aTOMHHUSA. AM(POTEPHBIC CBOMCTBA OKCHIA M THIPOKCH]IA
AJTFOMUHUSL.

Kenezo: nonoxenne B [lepuoguueckoii cucreme XMMUYECKUX 3J€MEHTOB /1.
. MenpgeneeBa, CTpoeHME aroma, HaxOXIeHUEe B mnpupoaec. Dusznyeckue u
XHMHUYECKHEe CBOMCTBA kene3a. OKCuabl, THAPOKCUIbI U coiu xkenes3a (1) u xenesza
(1), ux cocraB, CBOWCTBA U TOJyUEHUE.

Xumuueckuii IKcnepumenm:



O3HAKOMJIEHHE C oOpaslaMu METAUIOB W CIUIABOB, HX (PU3NYECKUMHU
CBOMCTBaMM, H3Y4YCHHE  pE3yJbTaTOB  KOPPO3UHM  METAIOB  (BO3MOXKHO
UCIIONIb30BaHUE BHUCOMATEPHANIOB), OCOOEHHOCTEH B3aMMOICHCTBHS OKCHIA
KaJbIUg W HaTpUs C BOJOM (BO3MOXKHO HCIIOJIB30BAHUE BHJIEOMATEPHAIIOB),
UCCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOIECCa TOPEHUS JKeie3a B KHUCIOPOJIe
(BO3MOXHO  HCIIOJIB30BAHWE  BHUJICOMATECPHUATIOB), TMPU3HAKOB  IMPOTCKAHUS
KaueCTBCHHBIX PEAKIMI HAa MOHBI: MarHUs, KaJIbIIKs, aTIOMUAHUS, TMHKA, keme3a (1)
u xenesza (lll), menu (Il), HaGmroneHne M omucaHue MPOIECCOB OKpaIlMBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus M Kaiblusg (BO3MOXKHO UCIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), UCCIIEA0BaHHE aM(DOTEPHBIX CBOMCTB I'MAPOKCH/IA ATTFOMUHUS U
THAPOKCHJIA IIMHKA, PEIICHUE AKCIIEPUMEHTAIBHBIX 3a71ad 1o TeMe «Bakueimme
METaJUTBl ¥ IX COCTMHCHUSD).

XuMHS M OKPYXKAKOLIAS cpeaa

BemectBa m matepuanbl B MOBCEAHEBHOM >KM3HHM 4YesoBeka. be3zomacHoe
WCITOJIb30BAaHUE BEIICCTB M XUMHUYCCKUX peakiuil B ObITy. IlepBas momonts npu
XUMHUYECKUX 0YKOTaX M OTPABICHUSX.

XHWMHYECKOE 3arps3HCHUE OKpYKaromeh cpenbl (MpeaenbHas IOmyCTHMast
KOHIIeHTparus BemecTs, nainee — [1JIK). Poias xumun B perieHnn 3KoJI0rHueCKuX
po0Iem.

Xumuueckuii IKCnepumMeHm:

H3yueHHue oOpaslloB MaTepUaNIOB (CTEKJIO, CIUIaBbl METAJIJIOB, MOJMMEPHBIC
MaTepHuabl).

Mesrcnpeomemmnbnie ceasu

Peanuzanusi MeXIpeaMETHBIX CBSI3€M MpU HM3yYEeHUH XUMHH B 9 Kiacce
OCYIIECTBIISIETCS 4epe3 HCIOJIb30BaHME KaK OOIMX eCTECTBEHHO-HAYYHBIX
MOHATHUH, TaK W TOHATHH, SBJISIOMIUXCS CUCTEMHBIMH JIUII OTACIBHBIX TIPEIMETOB
€CTECTBEHHO--HAyYHOTO ITHKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KIacCH(PUKAIMs, IEePUOJANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJIEib, SBJICHUE, IapHUKOBBIN
s PekT, TEXHOIOTHS, MAaTEPUAITHI.

dwuszrka: MaTepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUI, ©30TOIIHI,
PaNOaKTUBHOCT, MOJIEKYJIa, AIEKTPUUECKUI 3aps, MIPOBOJTHUKH,
MOJTYNIPOBOJHUKH, JTUAJCKTPUKH, (POTOIJIEMEHT, BEHIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, paCTBOPUMOCTh, KPUCTAJINYECKAs
peméTKa, CIUIaBbl, (PU3NYECKHE BEIWYUHBI, SAMHUIIBI W3MEPEHHs, KOCMHUUYECKOE
MIPOCTPAHCTBO, IUIAHETHI, 3BE31b1, COHIIE.

buonorus: ¢dortocunTes, npixanwe, Omocdepa, IKOCUCTEMA, MHUHEPATHHBIC
yA00pEeHHs, MUKPOIJIEMEHThI, MAKPO3JIEMEHThI, TUTATEIbHbIC BEILIECTBA.



['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPObI, OJIE3HBIE
WICKOTIaeMbI€, TOTLUINBO, BOJHBIC PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COILMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHSTBIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3ALMHI 00YUYarOIIUXCS.

JIMYHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTALUN W
pacIIMpPEHUE OIbITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIIAJETh JOCTOBEPHON MH(popMaluen o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax H MpaBUJIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIBbHOCTH MpPH
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aMOITOMOIIH B MPOILIECcCEe 3TOM y4eOHOM e TeIbHOCTH, TOTOBHOCTH OLIEHUBATh
CBOE MOBEACHUE M ITOCTYNKH CBOMX TOBAPUILEW C MO3WLHMM HPABCTBEHHBIX W
IIPABOBBIX HOPM C YYETOM OCO3HAHHMSI TIOCIIEICTBUM MTOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHA HAyKHM U COCTaBISAIOLINE
OCHOBY 11 TIOHUMAHUsSI CYIIHOCTH HAYYHOW KapTHHBI MUpPaA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIC HA MOJyYEHHUE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJIOMAeMBIX TPOIECCOB W SIBJICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbhl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPON, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBuid O€30MacHOCTH NpH  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBaKEHHE K TPYAY U pe3ysibTaTaM TPYJI0BOM AEATEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUS  TPEAMETHBIX  3HAHMM MO  XMMHH, OCO3HAHHBIK  BBIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOECCUOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIICHHUE K TPUPOAE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYyIIECTBOBAHMS, IOHMMAaHUE LEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIOAEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOIIEH MPUPOJIHON CPEOH, JJIsl [OBBIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHHUS TJIOOAJTBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEJIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocrtaBe wMeTanpeaMETHBIX PpE3yJbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUST MUPOBO33pEHHUS O0IIIEHAYIHBIC TIOHITHS (3aKOH, TEOPHS, TPUHITHTI,
runore3a, ¢akT, CHUCTEMa, TIPOIECC, OJKCIEPUMEHT U JPYroe.), KOTOPhIC
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, PETYJISTHBHBIC), KOTOpHIE oOecneunBaioT (HOpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATH CMBICI XUMHUYECKUX MOHSATUM (BBIACISITH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJIICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH JJIsl KIACCU(PUKAIIMU XUMUYECKUX BEIIECTB M XUMHUUYECKHUX PEaKIIHi,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METanpeIMETHBIC ), CAMBOJIMYECKHE (3HAKOBBIC) MOJIECNIN, UCTIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUUYECKON PEaKIMM — MPH PEIICHUH Y4eOHO-TIO3HABATEIbHBIX 3aJ1a4, C YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3BI TTO TTPOBEPKE
MPAaBUIILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

IPUOOPETEHUE OIBITa 110 TUTAHUPOBAHHUIO, OPTaHU3AUKd W IIPOBEIACHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTHYECKH OIEHWBATh MPOTUBOPEUMBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JJIsSi BBITTOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJb30BaHUS  HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHMSI PA3JINYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHHMKAaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIE NeHCTBHA:

YMEHMSI 3a/1aBaTh BOMPOCHI (B XO€ Auayiora 1 (WIK) TUCKYCCUH) IO CYLECTBY
oOcyxnaeMoi TeMmbl, (OPMyIUpPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI y4eOHOTrO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINPEICICHHE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BBIOUpaTh Hanbosiee 3PpPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO PE3yJbTaTa 3asBICHHON 1I€JIM, YMEHUE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHUsl, YCTAaHOBJIEHHOTO MJaHHOM (QeaepanbHON paboyeil Mmporpammon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYaIlUsX.

K koHIy 00yueHus B 9 kjiacce npeIMETHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATH CMBICI OCHOBHBIX XHWMHUYECKUX TMOHSATUNA: XUMHUYECKUM
AIIEMEHT, aTOM, MOJEKYyJa, HOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTEIICHBb
OKHUCJICHHS, XUMUYECKasl peaKIlusi, XUMUYecKas CBs3b, TEIUIOBOU 3PdeKT
peakiuuu, MOJIb, MOJSPHBIA  00BEM,  pacTBOp,  AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AJCKTPOJUTHUYECKAS] TUCCOLUALNS, PEaKIUA HOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U
HEeoOpaTUMbIE pEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIbHBIC PEAKIUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIIEHHE U BOCCTAHOBIICHHE, aJUIOTPOIIUS,
aM(OTEepHOCTb, XUMHUYECKast CBSI3b (KoBaJIeHTHaH, HMOHHAaA,
MeTaJlTn4yecKas ), KpucTainyeckas pereTka, KOppo3usi METaJIOB, CIIABHI,
CKOPOCTh XMMHUYECKOW peakIuu, MpeAebHO JIOMYyCTUMAas KOHIIEHTPALIMs
ITJIK BemiecTna;

e WUIIOCTPUPOBATh B3aHUMOCBSA3b OCHOBHBIX XHMHUYECKHX TOHATUH U
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e OIpPEIENATHh BAJEHTHOCTh U CTENIEHb OKUCJICHUSI XUMHUYECKUX AJIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONMpeAeNéHHOMY KJIACCYy COEOUWHEHUU Mo ¢opmyrnam, BHJI XUMHYECKOU
CBsI3W (KOBaJ€HTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHUYECKUX
COCIIMHEHHUSX, 3apsiji MOHA MO0 XUMUYECKON (QopMylie, XapaKkTep cpeibl B
BOJIHBIX PACTBOpaxX HEOPTraHUYECKUX COCAMHEHUN, TUM KPUCTATITMYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

e packpeiBaTh cMmbich Ilepuognueckoro 3akona J[. WM. MenngeneeBa u
JIEMOHCTPUPOBATh €ro IOHMMAaHHWE: OIKMChIBaTh W XapaKTepu3oBaTh
tabnmmunyto Gopmy [lepruoanueckoid CUCTEMBl XUMHUYECKHX DJIEMEHTOB:
paznuyaTh TOHATUSA «rJaBHas moarpymnma (A-Tpynma)y U «mobodHas
noarpynna (b-rpynma)», manesie u OOJbBIIME MEPUOIBI, COOTHOCHUTH
0003Ha4YEeHUsI, KOTOPbIE UMEIOTCS B IEPUOANUECKOM TabJIUIIE, C YUCTOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsA  sAApa, oOIlee YWCiIO0 BJIEKTPOHOB U pacmpeleleHue HX IO
AJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIUE 3aKOHOMEPHOCTH B M3MECHCHHH



CBOMCTB 3JIEMEHTOB M UX COEIMHEHUH B Mpejenax MajblX MEPUOJIOB U
TJIABHBIX TOJATPYMH C YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(PUIMPOBATh XUMHUYECKHUE DJIEMEHTHI, HEOPTaHWYECKHUE BEICCTBRA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHUIO CTENEHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OOIMME WU CHEIU(PUICCKUE XHUMHYCCKUE
CBOMCTBAa TNPOCTHIX W CJOXHBIX BEIIECTB, MOATBEPXKIasi OIMHMCAHKE
IpUMEPAMH  MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIIHi;

COCTaBIIAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKINA HOHHOTO
oOMEHa, ypaBHEHHUS pEakluid, MOATBEPKIAIOIIUX CYIIECTBOBAHKE
TF€HETUYECKOM CBSI3M MEXKY BEIIECTBAMU PA3JIUYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MOCPEACTBOM COCTABIICHUSI DJICKTPOHHOTO OaJlaHCa ATUX PEaKInit;
MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TPOTEKAHUSI XMMUYECKHX TMPEBpPALIEHUNH B Pa3TUUHBIX
YCJIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaCChI BEIIECTB,
MacCCOBYIO JIOJIF0O XHMHYECKOro J3jieMeHTa 1o ¢Gopmysie COCIUHEHUS,
MacCOBYIO JIOJIIO BELIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 10 YPABHEHUIO
XAMUYECKON PEaKIINH;

COOJTI0IaTh TIPaBUIIA MOJIH30BAHUS XUMUYECKOM MOCYA0H 1 J1ab0paTOpHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalleHuss C BEIIeCTBAaMU B
COOTBETCTBHUM C HWHCTPYKIHUSIMU TIO BBIMOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OMBITOB M0 TIOJYYSHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMHaKa U yTIIEKUCIIOro rasa);

MPOBOJAUTH PEAKIIMU, TTOATBEPKIAIOIINE KaUeCTBEHHBIN COCTaB pa3IMYHBIX
BEILIECTB: PACIIO3HABATH OIBITHBIM MYyTEM XJOpUI-, OpOMHI-, HUOIUI-,
kapOoHat-, (ocdar-, cunukar-, cyiabdar-, THIAPOKCUA-UOHBI, KATHOHBI
aMMOHHUSI YU HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BELIECTB;

MIPUMEHSITH OCHOBHBIE OIEPAIIMK MBICIUTEIBHOU JEATeIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHUE, 0000IIEHNE, CUCTEMATU3alINIO, BBISIBIICHUE IPUYHUHHO-
CJIEZICTBEHHBIX CBSI3€M — JJI1 U3YYEHUSI CBOWCTB BEHIECTB U XUMHUYECKHUX
peaKkinii, €CTECTBEHHO-HAYYHBIE METOJAbl IO3HAHWS — HaOII0ICHHE,
U3MEPEHUE, MOACIUPOBAHUE, IKCTIEPUMEHT (PEAJIbHBIM U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne ni/m P Konrpoabnsie IIpakrnyeckue (1upp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchbl
Pa3znea 1. BeniecTBO M XUMHYeCKHE PeaKIUn
[ToBTOpEeHUE U yriryOieHne 3HaHu bubmmoreka [JOK
11 5 1
OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubnnorexa [JOK
' peaxiuii https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHYECKAS TUCCOLUAITHS. 3 1 1 bubnnorexa [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeNHEHUS
21 OO0m1as XxapakTepUCTUKa XUMHUECKUX 4 1 bubmuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepUCTUKa XUMHUECKUX
2.2 aseMeHTOB VIA- el Cepa u eé 6 bubmmorexa [TOK
' TPYTIRL L€p https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYIECKUX
2.3 aneMeHToB VA-Tpynimsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYIECKUX
24 Z-)JIeHI\iCHTO]f IVAI-Jr Tbl. YTIEpoa U 8 1 2 Bubmmorexa [IOK
' . PYHIEL post https://m.edso0o.ru/7f41a636
KPEMHUI U UX COSANHECHUS



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

Uroro mo pazneny 25
Paznen 3. MeTaJuIbI M MX COeAUHEHUS
. bubnuorexa [JOK
3.1 Obume cBoiicTBa METAILIOB 4 https://m.edso0.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxkueiiue Metasuibl 1 UX COSIUHEHUSI 16 https://m.edsoo.ru/7f41a636
Utoro no pazneny 20
Pasnen 4. Xumus u okpyxamomas cpeaa
4.1 BemecrBa 1 MaTepuaisl B )KU3HU YEI0BEKA 3 bubnnorexa [JOK
' B p https://m.edsoo.ru/7f41a636
Utoro no pazneny 3
PesepBHOE Bpemst 3 bubmiorexa HIOK
p p https://m.edsoo0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

9 KIIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne i/ Tema ypoka Aata unpposeie
Bcero U3y4eHus o0pa3oBaTe/ibHbIE
pecypcsbl
[Tepuoanueckuii 3axoH. [lepuoanueckas By 10K
noInoTeKa

1 cUCcTeMa XUMHYecKux demeHToB 1. U. 1 05.09.2023 https://m.edsoo.ru/00adb59e
Meneneena
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB

2 XUMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX 1 05.09.2023 bubmmorexa [JOK

P P R https://m.edsoo.ru/00adb6b6

1(50)2 (i ()

3 Knaccudukanus 1 HOMEHKIATypa 1 07.09.2023 Bu6moreka [JOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buaer xumugeckoi CBﬂ?I/I Y THITBI 1 07.09.2023 bubmuoreka [{OK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6

5 BxonHas agMuUHHCTpaTHBHAS KOHTPOJIbHAS 1 12.09.2023
pabota

5 Knaccudukanys XuMHUECKUX peaklui Mo 1 14.09.2023 bubmmnoreka HOK
Pa3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[TonsATHE O CKOPOCTH XUMHUYECKOM Bu6 OK

7 peakuuu. [IoHsATHE O TOMOTE€HHBIX U 1 19.09.2023 h::psj?/l//lrz?:(;(:o(])_.[ru 100adbeda
TeTEPOTCHHBIX PEaKITUIX
IToHATHE O XUMUYECKOM PaBHOBECHH.

3 DakTOpPHI, BIUSIIONINE HA CKOPOCTh 1 91.09.2023 bubmuoreka [{OK

XUMHYECKON PE€aKMU U IMMOJIOKCHUC
XUMHYECKOT'O paBHOBECHUA

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

OKHCIUTEIIEHO-BOCCTAHOBUTEILHBIC

bubnunorexa LIOK

9 26.09.2023
peakuuu https://m.edsoo.ru/00adcade

10 Teopus 31EKTPOIUTUYECKON JUCCOLMALINH. 28.09.2023 bubnuoreka [JOK
CunbHbIe U crabble AIEKTPOIHUTHI https://m.edsoo.ru/00adcd68

N bub6nmoreka [IOK

11 HonHble ypaBHEHHUS peaKkIui 03.10.2023 https://m.edsoo.ru/00add448

XUMHYECKHE CBOMCTBA KHUCIIOT B o 10K
. . nOIMOoTEKA

12 OCHOBAaHUI1 B CBeTeul'IpeI[CTaBJ'IeHI/II/I 00 05.10.2023 https://m.edsoo.ru/00add5d8
ANEKTPOIUTUICCKOM TUCCOITUAITIT
XHUMUYECKUE CBOKMCTBA COJICH B CBETE BuG 10K

~ . noIMOTeKa
13 MPEACTABICHUIN 00 AIEKTPOJUTHYECKON 10.10.2023 https://m.edsoo.ru/00addgh?
JACCOLHAIIN
. bubnuorexa [{OK
14 [TonsTHe 0 THIPOIU3E COei 12.10.2023 https://m.edsoo.ru/00addoda
. bu6nmorexa LIOK

15 O00011IeHIE U CUCTEMATH3aIUs 3HAHUI 17.10.2023 https://m.edsoo.ru/00addd12

16 ITpakTruyeckas pabora Ne 1. «Pemenune 19.10.2023 bubmmnoreka HOK
JKCIIEPUMEHTAIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
KonTponbnas padota Ne2 no teme BuG 110K

noIMoTEeKa

17 ) 24.10.202
«DQIIEKTPOIUTUIECKAS TNCCOIHAIIHS 0.2023 https://m.edsoo.ru/00addecd
XUMUYECKUE pEeaklui B PACTBOPAX»

18 O6mas XapaKTepI:ICTI/IKa TaJIOTEHOB. 96.10.2023 bubnmnorexa [JOK
XHMMHMUYECKHE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBogopoa. ColisiHast KUCTIOTa,

19 XUMHUYECKHE CBOMCTBA, MOIYYEHHE, 07.11.2023 bubmorexa [JOK

IIPUMEHEHHE

https://m.edsoo.ru/00ade104



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
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https://m.edsoo.ru/00addec0
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https://m.edsoo.ru/00ade104

[TpakTuyeckas padora Ne 2 o Teme

. bubnuorexa [IOK
20 «TIOJ'I}’IICHI/IC COJITHOW KHMCJIOTBI, U3yUEHHE 09.11.2023 https://m.edsoo.ru/00ade348
e€ CBOMCTB»
Brruncnenus mo ypaBHEHUSIM XHMHYECKUAX
21 €aKIIMii, €CITM OJIUH U3 PEareHTOB JIaH B 14.11.2023 bubmorexa HOK
p ’ p o https://m.edsoo.ru/00ade488
n30bITKE
29 OO6mras xapakTeprucTuka 3J1eMeHTOB VIA- 16.11.2023 bubnmnoreka HOK
TPYIIIIBI https://m.edsoo.ru/00ade64a
AnIOTpOHBIE MOAU(UKAITUN CEPBHI.
23 Haxo>1<p eHue ce LIII I/ICbeé C(I)le I/IHCII?II/II‘/'I B 21.11.2023 bubmmorexa [JOK
a p fl o https://m.edsoo.ru/00ade64a
npupojie. XUMHUYECKHE CBOMCTBA CEpPhI
24 CepoBopopo, CTvpoeHHe, busnueckue u 93.11.2023 bubmmoreka [JOK
XHMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHast KMCIIOTA,
25 (dbu3MYecKre U XUMHUYECKHUE CBONCTBRA 28.11.2023 bubmmorexa [JOK
’ o https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE peaKIlnu, JIekKaIllue B OCHOBE
MIPOMBIIIIJIEHHOTO CIIOC00a MONTy4YeHUS
26 CEPHOM KUCIOThI. XUMUYECKOE 30.11.2023 bubmorexa HOK
P ' N o https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COCITUHEHUSIMH CEPBI
97 Brruucnenune MaccoBoit 101 BbIXO/a 05.12.2023 bubmuoreka [{OK
MIPOAYKTa PEaKUU https://m.edsoo.ru/00adec8a
OO0mas xapakTepucTuka 31eMeHToB VA-
08 rpynmnsl. A30T, paclipoCTpaHEHHE B 07.12.2023 bu6muoreka [JOK

npupoje, GU3NIecKue U XUMUYECKUE
CBOMCTBA

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



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
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https://m.edsoo.ru/00adea28
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AMMHaK, ero Gpu3n4ecKue 1 XUMHIECKUE

bubnunorexa LIOK

29 12.12.2023
CBOMCTBA, OJIyYCHHE U TPUMEHEHUE https://m.edsoo.ru/00adf004
[TpakTuyeckas padora Ne 3 o Teme Bu6 110K

noInoTeKa
I1 14.12.202

30 « ounyquHe aMMHaKa, H3y4eHUe ero 023 https://m.edsoo.ru/00adf180
CBOMCTB»

31 A30THas KI/ICJ‘IOTE‘l’, e€ puzuvecKue u 19.12.2023 bubnmnoreka HOK
XUMHUYECKHUE CBOKCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIECH

39 aMMOHUS ]\3l KaueCTBE MHUHEPATbHBIX 91.12.2023 bubmmoreka [JOK
ynoopenuit. XuMuueckoe 3arpsisHeHne https://m.edso0.ru/00adf518
OKpY>Karollen cpeabl COeTMHEHUSIMHU a30Ta
®ocop. Oxeun pochopa (V) u

33 (1)00(;[1))0 pHa;[ KI/I(?J'I((i))Ta (1)CI)I/II)3H(‘162:KI/IC u 26.12.2023 bubmmorexa [JOK

P . o https://m.eds00.ru/00adf68a
XMMHUYECKHE CBOICTBA, MOJIyYeHHE
Ucnons3zoBanne GocdaToB B KayecTBe BuG 10K
. noIMoTeKa

34 MI/IHepaJ'II)IjBIX ynoOpeHuil. 3arpsa3HeHue 09.01.2024 https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpenbl hocdaTamu

35 VYrnepoa, pacnpocTpaHeHuUE B H?I/IpOI[e, 11.01.2024 bubnnorexa [JOK
(bu3MYecKre U XUMHUYECKHUE CBOMCTBRA https://m.edsoo.ru/00adfd9c
Oxcunsl yriaepona, ux pusndeckue u

36 XUMHYECKHUE CBOMCTBA. DKOJOTMYECKHUE 16.01.2024 bu6mmoteka IIOK
MPOOJIeMBI, CBSI3aHHBIE C OKCHJIOM https://m.edsoo.ru/00adfebe
yriepona (1V)

N bubmuoreka [{OK

37 VYronbHast KUCHOTA U €€ CONn 18.01.2024 https://m.eds00.ru/00ae006¢
IIpakTuyeckas padora Ne 4 o Teme Bu6 OK

38 "[losrydeHne yrieKucioro rasa. 23.01.2024 noimorexa L

KayecTBeHHas peaxiys Ha KapOOHAT-HOH"

https://m.edso0.ru/00ae027¢
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[TepBoHavabHEBIE TOHATHUS 00

bubnunorexa LIOK
39 OpraHUYECKUX BEIIECTBAX KaK O 25.01.2024 https://m.edsoo.ru/00ae054e
COCIMHECHMSX YTIIepoia
bubnunorexa LIOK
4 K i .01.2024
0 PEMIHI I €10 COCHIHEHAA 30.01.20 https://m.edsoo.ru/00ae080a
[Tpaktuyeckas padora Ne 5. Pemenue
9KCIIEPUMEHTAIIBHBIX 3a/a4 110 TeEME Bu6mumoteka [JOK

41 01.02.2024
«BaxHeinme HeMeTaJUIbl U UX https://m.edsoo.ru/00ae0bf2
COCIMHCHH S
Kontponbnas padota Ne3 no teme BuG 10K

noIMOTeKa

42 B i .02.2024
«BaxkHeHme HeMeTalIbl M KX 06.02.20 https://m.edsoo.ru/00ae0e18
COCJIMHCHHM S
OO01mmas XxapakTepruCTHKa XUMUIESCKUX

43 3JIEMEHTOB — METAJIOB. MeTajuinueckas 08.02.2024 bubnuoreka [{OK
CBSI3b M METAJUITMYECKAs] KpUCTAILNTNYECKas https://m.edsoo.ru/00ae103e
pemérka. @U3NYECKUE CBOWCTBA METAIIJIOB
XUMHYECKUE CBOMCTBA METAIIIIOB. Eu6 110K

. . noIMoTeKa

44 DNEKTPOXUMHUECKUN Psiji HANPsKEHUN 13.02.2024 https://m.eds00.ru/00ae 1156
METaJIJIOB
OO1u11e criocoObl MOTYyYEHHS METAILIOB.

45 Crnnassl. BHqI/IcneHI/IV;I 110 YPaBHEHHUSAM 15.02.2024 bubmuoreka [IOK
XUMHUYECKUX PEAKIUH, ECIIU OJUH U3 https://m.edsoo.ru/00ae1156
pEareHTOB COACPKUT MPUMECH

bubnunorexa LIOK
46 IT 20.02.2024
OFATHE O KOppOsHH METAILIOB https://m.edso0.ru/00ae1278
bubnunorexa LIOK

47 22.02.2024
Wenotmbie MeTaIB! 0220 https://m.edsoo.ru/00ae14b2

48 Oxcupl U TUIPOKCHIBI HATPHS U Kalust 27.02.2024 bubmmorexa LIOK

https://m.edso0.ru/00ae14b2
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[I{enoyHO3eMENBHBIC METAIIIBI — KAJIBIIHI

bubnunorexa LIOK

4 UZ.
o Y MarHui 29.02.2024 https://m.edsoo.ru/00ae15e8
. bubnnorexa [{OK
B .03.
50 AKHCHUIINE COCAUHCHUS KaJIbIIHS 05.03.2024 https://m.edsoo.ru/00ae15e8
51 O06o001IeHre U CUCTEMaTH3allisl 3HAHHUIA 07.03.2024
52 JKEcTKOoCTh BOMBI U CIIOCOOBI €€ 12.03.2024 bubmuorexa [JOK
YCTpaHECHUS https://m.eds00.ru/00ae1886
[IpaxTuueckas pabora Ne 6 o Teme Bu6 LIOK
noIMOTeKa
53 I R 03.
}KeCTKOCTL"Boz[H U METOIBI €6 14.03.2024 https://m.edsoo.ru/00ae1ac8
yCTpaHEHUS
. bubnuorexa [{OK
4 26.03.2024
> AJTIOMHHHH 6.03.20 https://m.edsoo.ru/00aelc64
55 AmdorepHbIe CBOWCTBA OKCHA U 98.03.2024 Bbu6mmoteka [JOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
bu6nmorexa LIOK
56 K 2.04.2024
eeso 02.04.20 https://m.edso0.ru/00ae1d86
Oxcupl, Tuporcu bl u conun xenesa (1) u bubnnorexa [JOK
57 04.04.2024
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O06o001IeHNe U cUCTeMaTH3allnsl 3HAHUI 09.04.2024
[IpakTnueckas padora Ne 7. Pemenue Bu6 OK
59 3KcnepH1v\4eHTanLHHx 3aJa4 1o TeMe 11.04.2024 htI:[Isz?/I//Ir?eecT;Eru 10026348
«BaxHeime MeTallIbl U UX COCIUHCHHS
BerurcieHus mo ypaBHEHUSM XHMHUECKHAX
€aKI1M, eCIIM OJUH 13 PEarcHTOB JIaH B
60 51361)1["11“1(6 HJIH CO He )KI/ITI:'I HMECH ’ 16.04.2024 bubmorexa HOK
Aep . p ' T https://m.eds00.ru/00ae1750
BrruncieHus MaccoBO 101U BBIXOJa
MPOJYKTa PEaKiuu
61 O06o001IeHre U CUCTEMAaTH3aI|sl 3HAHHMA 18.04.2024
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KontponsHas padora Ne4 o reme

62 . 1 23.04.2024
«BaxkHele MeTamIbl U UX COSIUHEHUS)
63 BemiecTBa u maTepuansl B TOBCEITHEBHOM 1 95 04.2024 bubnmnoreka HOK
JKU3HU 4EJI0BEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHUE OKPYXkKarolen 1 02.05.2024 bubmmoreka [JOK
cpeasl https://m.edsoo.ru/00ae4270
Ponb xuMHUM B pelieHnH SKOJIOTHYECKUX Bu6mumoteka [JOK
65 1 07.05.2024
npobiem https://m.edso0.ru/00ae4270
66 PesepBHBIit ypok. O606?ICHH€ " 1 14.05.2024 bubnnoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0dOa
67 PesepBHbIit ypok. O606iueHI/Ie u 1 16.05.2024 Bu6mmoteka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O600meHne u 1 Bbu6motreka [JOK
CUCTEMaTU3alusl 3HAHUU https://m.edsoo.ru/00ad9ch2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 8 kiacc/ I'adbpuensu O.C., OctpoymoB WU.I'., Cnagkor C.A.,
AxknronepHoe obmectBo «M3aaTensctBo «IIpocBemienne»
» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.,

AxkuuonepHoe obiectBo «M3naTensctBo «lIpocBerieHue»»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
[Tnuyruna I'.B. CutyanmonHsie 3aqanus no xuMud. § - 11 kiraccsl.-

M.:BAKO, 2014.-144 c.- (Macrepckas y4uTels XuMuu).

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HNHTEPHET

https://lesson.edu.ru/catalog
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