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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma o XMMHK Ha YpOBHE OCHOBHOT'O 001Ier0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOIO
obmero oOpa3oBanus, npeactaBieHHbBIX B @I'OC OOO, a Takke Ha OCHOBE (eaepalbHOM
paboueil mporpaMMbl BOCITUTAHUS U C YUETOM KOHIETIUU MPENoaBaHus Y4eOHOrO MpeaMeTa
«Xumus» B 00pazoBaTeNnbHBIX opranu3anusix Poccuiickoit @enepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O ILENAX, OoO0med cTparternu OOydeHus,
BOCIIUTAHUS W Pa3BUTHS OOYYAIOIIMXCS CpEeACTBAMHM Y4eOHOro MpeaMeTa, YCTaHaBIIMBAET
00s3aTeNIbHOE NIPEIMETHOE COAEpPKAHUE, IPEIyCMATPUBAECT paclpee/ieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIPENEISIET KOJINYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEp>KaHUs, PEKOMEHAYEMYIO I0CJIeJOBaTEIbHOCTD
M3YYEHUS XUMHUHU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€H, JIOTUKH y4eOHOTO
npoiiecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuxcs, OnpeaeseT BOSMOXKHOCTH TpeaMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHSI OCHOBHOW 00pa3oBaTesbHOM MporpamMmbl Ha
YpOBHE OCHOBHOTO OO0IIIer0 00pa30BaHus, a TaKKe TpeOOBaHHM K pe3yabTaTaM 00yUeHHs] XUMUU
HA YypOBHE 1elieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB yueOHO-IO3HABATEIbHON
JEeSITeTbHOCTH 00yUYaIoMIerocs 0 OCBOCHUIO yYEOHOTO CONEPIKAHMSL.

3HaHUE XUMUH CIY)XHT OCHOBOH [T (POPMUPOBAHUS MHPOBO33PEHHS 00YJAIOLIETOCS, €ro
MPEJICTABICHUI O MAaTePUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHus Ta00albHBIX IPOOJEM YCTOWYMBOILO pPa3BUTUSL YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, TUILEBON U IKOJIOTUIECKON 0€301macHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH JJisi camMopa3BUTUA U (OPMUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOW  NIeATENbHOCTH, OKCIEPUMEHTAIBHBIX U
HCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEIHEBHOM JKU3HU, TaK U B
MpoeCCHOHAIBHON JESTEIHHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOTO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3TJI511a HA €IUHCTBO MPUPOBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM TAaroM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH 00YYarOLINXCS;

crocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHUE
o0yJaromuxcs.

JlanHble HampaBiieHHUss B OOYYEHHHM XUMHUHU OOECIEYMBAIOTCS CHENU(UKON CoAep KaHUs
yueOHOro mpeaMeTa, KOTOPBIA SIBISETCS TEJarorMyeckyd aJanTHPOBAaHHBIM OTpakeHUEM
0a30BOI HAyKW XMMUU Ha OMPEEIEHHOM dTare e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OPUEHTUPOBAH Ha OCBOEHUE
00y4JaroIMMHUCS CUCTEMBI TIEPBOHAYATBHBIX MOHSATHH XUMUHU, OCHOB HEOPTraHMYECKONH XUMUU U
HEKOTOPBIX OTJEIBHBIX 3HAUNMBIX TIOHATHH OPTaHUYECKOU XUMUHU.

CrtpykTypa coaep:kaHMsl MPOTpaMMbl MO XMUMHHM c(OpMHUpPOBaHA HAa OCHOBE CHCTEMHOIO
noaxoja kK eé msydeHuro. CopepxaHHE CKIAAbIBAETCSI U3 CUCTEMBI MOHATUH O XMMHUYECKOM
BJIEMEHTE M BEIECTBE M CHUCTEMBbI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPTraHU30BaHbl IO NPUHIMITY IOCJIEIOBATEIBHOTO PA3BUTHUS 3HAHWKW HAa OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN PAa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— MPEICTaBICHUH 00 NEKTPOIUTUIECKOM TUCCOIMALINYU BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEJOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBIMOJHSAS (YHKIUM OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U TOJYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMmbl IO XHMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XMMHUYECKOM COCTAaBJISIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LIEHHOCTHOTO OTHOILLIEHHUSI K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
IPOUCXOAUT C IPHUBJICYEHUEM 3HAHUNW M3 paHEE M3YUYEHHBIX YYEOHBIX IPEAMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «Dusuka. 7 Kjacc.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKON HAyKH Kak
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MMPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMBl XUMHUYECKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHYECKOT0 XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNHU K HAYYHBIM METO/IaM MO3HAHUS IPU U3YYCHHUH BEIECTB M XUMUYECKUX PEaKiuil, B
GbOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATEIBHBIX YMEHUW W HX TMPUMEHEHHH B Y4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM 1A TeIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallieHus ¢ BEIIeCTBAMU B ITOBCEIHEBHOM KU3HH.

[Ipy u3ydyeHUHM XUMHUU HA YpPOBHE OCHOBHOI'O O0IIEro 0Opa3oBaHMs Ba)KHOE 3HAUYCHUE
NPUOOPETHN TaKKe LIETH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITETFHOMY TPUHATHIO PEIIEHUH, CIOCOOHOW amanTUpOBaThCA K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOY4YEeHHMs Ha CHCTEMaTHYeCKoe MpUOOIIeHNEe O00y4YaroIuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4HbIM  METOJaM  IO3HaHUS,
(bopMUPYIOITUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH,

— obecrieyeHUe YCIOBHMH, CIIOCOOCTBYIOIIMX IMPUOOPETEHUIO OO0YYAIOIUMHUCS OIIbITA
pa3HoOOpa3HON AESITENbHOCTH, MO3HAHUS M CaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIH ), IMEIOIIMX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESITEIbHOCTH;

— ¢popmupoBanue o61Iel PYHKIMOHATBHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHITh M OLIGHWBATH SBIICHUS OKPYXAIOMIETO MHpA, WUCIONb3Yys 3HAHHS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHSITh WX TMPHU pEHIeHUH TpolieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— ¢opMupoBaHue y 00y4aronmxcs T'yMaHUCTHUECKUX OTHOILICHHUH, TOHUMaHUs IIEHHOCTH
XUMHUYECKHX 3HAHWHA 1 BBIPAOOTKU SKOJOTHYECKH IEIecO00pa3HOro MOBENCHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEAX COXPAHEHHUS CBOETO 3J0POBbI M OKPYXKAIOIMIEH MPUPOTHOMN
Cpelibl;

—pa3BUTHE MOTUBAIIMH K O0YYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIUTAHUIO
Ha OCHOBE YCBOGHHs OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis U HaNpaBICHHOCTH JlalbHEeHIIero ooyyeHusl.



OO0iee yrciio YacoB, OTBEASHHBIX JJIs U3yUeHUs XUMHHM B 9 kiacce — 68 yacoB (2 yaca B
HEJIETIIO).



COJAEP)KAHUE OBYYEHUA

9 KJIACC

BemecTtBo 1 XUMHYeCKas peaKkuust

Ilepuonnueckuit 3akoH. Ilepmoamueckas cucrema xumuyeckux saemeHtoB J[. .
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHHUU CBOMCTB XUMHYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJIbLUS U UX COCAUHEHUH B COOTBETCTBUM C
II0JIO’KEHUEM DJIEMEHTOB B [leprnondeckoi CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHne BemiecTBa: BHMJbI XUMHUYECKOW CBS3H. THUIBI KPUCTAIUIMYECKHUX PEUIETOK,
3aBUCHMOCTb CBOMCTB BEIECTBA OT THUIA KPUCTALIMYECKOM PEIIETKM M BHJA XUMHYECKOU
CBSI3H.

Knaccugukanus ¥ HOMEHKIaTypa HEOpPraHMYECKHX BEIIEeCTB. XHUMHUYECKHE CBOMCTBA
BEUICCTB, OTHOCSIIMXCS K Pa3jMYHBIM KJIaccaM HEOPraHWYECKUX COCIMHEHHM, TeHEeTUYecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukanus XMMUYECKAX PeaKuil MO Pa3IudHbIM MPU3HAKaM (110 YUCITY M COCTaBY
YYacTBYIOUIMX B peakUUH BEUIECTB, MO TemIoBoMYy 3(dexTy, Mo H3MEHEHHIO CTeneHen
OKHCIICHUSI XMMHUYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH, IO YYacTHIO KaTajau3aTopa). DK30- U
HHIOTEPMUYECKUE PEAKIIMU, TEPMOXUMUYECKUE YPABHEHHUSI.

[TonsiTHe 0 cxopocTh XUMHUYecKO peakiuu. [loHsTHe 00 0OpaTUMBIX M HEOOPATUMBIX
XUMHUYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. Ilonsatue o
karanuse. llonarne o XxumuueckoM paBHOBecuu. PakTOphl, BIHAIOIIME HA CKOPOCTh
XUMHUYECKON pEeaKLMU U MOJI0KEHNE XUMUYECKOTO PaBHOBECHSI.

OKHUCIUTEbHO-BOCCTAHOBUTENBHBIE PEAKIMH, SJCKTPOHHBIA OanaHC OKUCIUTEIBHO-
BOCCTAHOBUTENBHON peakuuu. COoCTaBI€HHE YPABHEHMM OKHMCIUTENbHO--BOCCTAHOBUTEIBHBIX
peaKuii ¢ UCIIOJIb30BaHUEM METO0/1a JIEKTPOHHOr 0 OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLMALNU. DNEKTPOIUTHI U HENEKTPOJIUTHL. KaTHOHBI,
AQHUOHBI. MexaHu3M JAMCCOIMAllMM BELIECTB C pPa3IMYHbIMU BHJAMU XHUMHMUYECKOH CBS3U.
Crenenb qucconnanuil. CuiabHbIE U ClIaOble SIEKTPOIHUTHI.

Peakiun moHHOro oOMeHa. YClOBHs HMPOTEKAHUS peakiMii HOHHOrO OoOMeHa, MOJHbIE U
COKpallEHHbIE MOHHbIE ypaBHEHHUs peakiuil. CBOICTBa KUCIIOT, OCHOBaHUI M COJel B CBETe
NpEeJCTaBICHUH 00 3IEKTPOIMTUYECKON aucconuanuu. KadecTBeHHblE peakUu Ha HOHBI.
ITonsATHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJENSMU KPUCTAJUIMUECKUX PEHIETOK HEOPraHWYECKUX BEIIECTB —
METAJJIOB M HEMeTaluioB (rpagura M anmasza), CIOXKHBIX BELIECTB (XJOpHAAa HATpHUs),
WCCJIEJOBAHNE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEAaKIUH OT BO3ACUCTBHS PA3IUUYHBIX
(bakTOpOB, HCCIEI0BAaHUE IJIEKTPOIIPOBOJHOCTU PACTBOPOB BEILIECTB, MpOLECCa IUCCOLMALUN
KHUCJIOT, IIeno4Yedl M cojeil (BO3MOKHO HCIIOJIb30BAaHME BHUEO MAaTepUalioB), IPOBEJIECHUE
OTBITOB, WITIOCTPUPYIOIIMUX IMPHU3HAKU NMPOTEKaHMs Peakiuii MOHHOro oOMeHa (oOpa3zoBaHUE
ocajika, BBIIENICHHE Tra3a, 00pa3oBaHME BOJbI), OIbITOB, WUIIOCTPUPYIOUIUX MPUMEPHI
OKHUCJINTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN (FOPEHHE, peakLUUU pa3jIokKEHHs, COECAUHEHMS),
pacro3HaBaHHE€ HEOPTraHMYECKHX BEHIECTB C IOMOIIBI0 KAaYeCTBEHHBIX pPEaKIUil Ha HOHBI,
pelleHne SKCIepUMEHTaNbHBIX 33/1a4.

HemeTauibl 1 MX cOeJUHEHHSA

OOmast xapaktepucTuka TrajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crenieHn okucieHus. CTpoeHne U (u3HuUecKHe CBOICTBA MPOCTHIX BELIECTB — TaJOr€HOB.



XWMHUYECKHE CBOMCTBA Ha MpHUMeEpe XJopa (B3auMOACHCTBHE C MeETallaMH, HEMETaJIaMH,
mienouamu).  XuopoBopopod. ConsiHas KHCIOTa, XMMHMUYECKHE CBOMCTBA, IOJIyYEHHE,
npuMeHeHue. JlelicTBre XJIopa U XJI0pOBOAOPO/Ia Ha OPraHM3M uYejoBeKa. BaxkHele Xaopuabl
U X HaXO0XJCHUE B IPUPO/IE.

OO6mas xapakrtepucThka 3jeMeHTOB VIA-rpymnmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (hU3MYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/Ia M Cephbl. AJUIOTPOIHbIE MOJU(HUKAIIMN KUCIOPOJa U Cepbl. XUMHUECKUE CBOMCTBA
ceppl. CepoBonopoa, cTpoeHue, (U3MYECKHe M XUMHYecKHe cBoiicTBa. OKCHIBI Cepbl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTA, PU3NYECKUE U XUMHYECKHE CBONCTBA
(oOme Kak MpeNCcTaBUTENS Kilacca KUCIOT M crneuupudeckue). XUMHUYECKHE PEaKIHH,
JeKallue B OCHOBE MNPOMBIIIICHHOTO croco0a IMoiydeHHUs CepHOi KucioTel. IIpumenenue
cepHoit KucioTel. Conu cepHON KUCIOThI, KaueCTBEHHAs peaklius Ha cyibdaTr-uoH. Haxoxnenue
ceppl U e€ coelMHEHUH B TMpupoAe. XHUMHUYECKOE 3arpsA3HEHHE OKpYXKalollel Cpelbl
COCIMHEHUSIMU Cepbl (KHCIOTHBIC JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
[PEIOTBPALLCHUS.

OO6miass xapakTepucTuka »3JeMEeHTOB VA-rpymnmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBbIE CTETMEHH OKHUCIECHUA. A30T, pPaclpoCTpaHeHHE B TNpupoae, (usmdeckue u
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUAK, €ro (U3NIecKue 1 XUMUIECKHIe
CBOWCTBA, MOJydeHue u npuMenenue. Conu aMMOHUS, NX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMmeHeHue. KadecTBeHHas peakiyds Ha MOHBI aMMOHHS. A30THas KHUCIOTa, €€ MOJyuyeHHue,
busznyeckue W XUMHYECKHE CBOicTBa (OOIIMe Kak TMpeACTaBUTENS Kilacca KHUCIOT H
cnenuduyeckne). Mcnoap3oBaHWE HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHUE OKPYKArOIIeH Cpelbl COCIUHEHUSIMHU a30Ta (KUCIOTHBIC
JOKIH, 3arps3HEHHE BO3/yXa, MOYBBI M BOA0EMOB). Docdop, amioTporHble MoAUBUKALNUN
docdopa, duznueckue u xumudeckue cpoiictBa. Okcun docdopa (V) u dochopnas kuciora,
¢usznueckue M XHMMHUYECKHE CBOWCTBa, noiyueHue. Vcmonb3zoBanue @ochaToB B KadecTBe
MUHEPATBHBIX YIOOpPEHUH.

OOmast xapakrepuctuka s1eMeHTOB IVA-rpynmbel. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapaKTepHbIe CTENEHU OKUCIEHMs. YTIEpoJ, alUIOTPOMHbIE MOIU(BHUKAIIMH, PACIIPOCTPAHEHUE B
npupoje, Gu3ndecKkue U XuMUIecKrue cBoiicTBa. AncopOiusa. KpyroBopot yrieposia B mpupo/ie.
Oxkcupapl yraeposaa, ux (pU3NYecKue U XMMUYECKHE CBOWCTBA, JIEUCTBHE HA >KUBbIE OPIaHU3MBI,
NOJy4eHHEe U MpUMEHEHHEe. DKOJIOTHYeCKue MpobaeMbl, CBsI3aHHble ¢ okcuaoM yriepoaa (IV),
TUMOTe3a I100aJbHOr0 MOTEINIEHUs KJIMMarta, MapHUKOBbIN 3¢ddekt. YrompHas kuciora u eé
CONM, UX (PU3MYECKHEe M XMMUYECKHE CBOMCTBa, MOJydeHHEe M npuMeHeHHe. KauecTBeHHas
peakuuss Ha  KapOoHaT-uoHbl. Mcnomp3oBaHume  kapOoOHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEJIBCKOM XO35HCTBE.

[TepBoHayanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTUHEHHUSAX YIilepoja
(MeraH, »TaH, OSTWIEH, AalETWIEH, STaHOJ, TIJHUIEPUH, YyKCycHas kucioTa). IIpupoansie
VCTOYHUKU YIJIEBOAOPOAOB (Yroib, MPUPOJHBIA Ta3, HEPTb), MPOAYKTHl HX MepepadOTKU
(OeH3uH), UX pOJIb B OBITY U MPOMBILIUIEHHOCTH. [IOHATHE 0 OMOJIIOTNYECKH BaXKHBIX BEIIECTBAX:
KHUpax, OelKax, YyrieBoJaXx — M HMX pOJM B KM3HM 4eJoBeKa. MarepHaabHOE €IHUHCTBO
OpraHMYECKUX M HEOPTaHMYECKUX COETUHEHHH.

Kpemuuii, ero ¢Qusmueckre u XUMHYECKHE CBOWMCTBA, IOJIYYEHHE M IPUMEHEHHUE.
Coenunenus kpemHuss B mnpupoje. OOmme mnpencraieHus o0 okcuae kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOIb30BaHKE B OBITY, B TPOMBIIIICHHOCTH. Baxkneime



CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. I[IpobGiiembr
0€30MMacHOTO UCTIOIH30BAHMS CTPOUTEIBHBIX MATEPHAIIOB B TIOBCETHEBHOM JKU3HH.

Xumuueckuii IKCnepumMenm:

U3ydeHrue oOpaslloB HEOPTraHMYECKHX BEIIECTB, CBOMCTB COJISIHOM KHUCIIOTHI, MPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpaxkaromue (GU3NUECKUe M XUMHUYECKHE CBOIMCTBA TAJIOTCHOB M MX COCAMHCHH (BO3MOKHO
UCIIOJIb30BaHNE BUACOMATEPUATIOB), O3HAKOMIIEHHE C OOpa3lamMu XJIOpUIOB (TaJIOTEHUIOB),
O3HAKOMJICHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIHOJIb30BaHUE
BUJICOMATepHaoB), HaOIMOJeHHe Tmpolecca OOyrauBaHUSL —caxapa TOJ  JIeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYCHHE XUMHUECKUX CBOMCTB pa30aBICHHON CepHOM
KHUCIIOTHI, TIPOBEJICHUE KAUECTBEHHOW peakiMu Ha Cynb(ar-HoH W HaAOIOJIEHUE TpH3HaKa e€
MPOTEKaHUs, O3HAKOMIIEHHE ¢ (pU3MYeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M HX COeIUHEHUMN
(BO3MOKHO HMCIIOJB30BaHUE BUICOMATEPHUAIIOB), 0OOpa3iiaMu a30THRIX U pochOopHBIX yaoOpeHUH,
MOJlydYeHUe, coOMpaHue, pacro3HaBaHWE W HW3YYCHHE CBOWCTB aMMHaKa, MPOBEICHUE
KAUeCTBCHHBIX peaknuid Ha HMOH aMMOHUsA U Qocdar-noOH W U3YYCHHE NPHU3HAKOB WX
MPOTEKaHUs, B3aMMOJICICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO
MCIIOJIb30BaHUE BUJCOMATEPHANIOB), M3y4YEHHE MOJIeNed KPHUCTAJUIMYECKUX PEHIETOK alMasa,
rpadura, ¢ymiepeHa, O3HAKOMIIGHHE C TIPOIECCOM aICcOpOlMM PacTBOPEHHBIX BEIIESCTB
AKTUBHPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOTra3a, MOJIydYeHHE, COOMPaHHe, paclio3HaBaHUE
U U3yYeHUE CBOWMCTB YIJIEKHCIIOTO ra3a, MpOBEJCHHE KaueCTBEHHBIX peakiuii Ha KapOOHAT U
CUJIMKAT-UOHbl M W3Y4YEHUE IMPU3HAKOB HMX IPOTEKAHUs, O3HAKOMJICHUE C MNPOAYKIUEH
CHUJIMKATHOW TMPOMBIIUJICHHOCTH, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a/lad Mo Teme «Bakuenue
HEMETaJUIbl U UX COCTUHEHUS.

MeTa/lIbl M UX COCIUHEHUS

OO0mass xapakTepUCTHKA XHMHYECKHX OJJIEMEHTOB — METa/lIOB HAa OCHOBAaHUU UX
nonoxxenus B [lepuonnueckoit cucreme xumudyeckux 3emeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. Meraumueckasi CBs3b M METATMYECKas KpUCTAJUTMYECKas
peméTka. DIEKTPOXUMHUYECKUN Pl HanpspkeHud MertamioB. (DU3MUecKkne W XUMUYECKHE
cBoiicTBa MeTaiyioB. OOmme crnocoObl MoxydeHusi MeTaioB. [IoHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOoppo3uu. CriaBsl (CTallb, YyT'yH, TIOPATIOMUHUMN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJIEHHOCTH.

[[{enounble MeTaNIBL: TIOJIOKEHUE B [lepronueckoi cucteMe XMMUYECKUX 31eMeHTOB /1.
H. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B Mpupoje. OPu3nueckrue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kayusi). OKCUIBI M THAPOKCUIIBI HATpHs U Kanus. [Ipumenenue
HIETOYHBIX METAJJIOB U UX COECTMHECHUM.

[IlenoyHo3eMenbHBIE METAUIBI MarHuii M KalbLUW: nookeHue B Ilepuoamueckoit
cucreMe xumudeckux sneMeHToB JI. M. MeHneneeBa, CTpOo€HHE MX aTOMOB, HaXOXKJIEHUE B
npupozae. OU3NYECKUEe U XMMHYECKHE CBOMCTBA MarHus M Kajblus. BakHeimme coennHeHus
KaJbpus (OKCUM, TUAPOKCU, cosin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTPAHEHHUS.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHTtoB J[. WM.
MenieneeBa, CTpO€HHE aTOMa, HaxOXJAeHHE B mpupoae. Ouznyeckrue U XMMHUYECKUE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCH/IA ¥ THIPOKCHIA ATFOMUAHHS.

Kenezo: mnonoxenue B Ilepronnueckod cuctemMe XuUMUYeCKHX a3nemeHTtoB J[. H.
MenieneeBa, CTpO€HHE aTOMa, HaxOXJAeHHE B mpupoae. Ouznyeckne U XMMHUYECKUE CBOMCTBA
xkene3a. Oxkcunwl, Tuapokcunbl u conu skenesa (II) m xenmesa (III), mx cocraB, cBoiicTBa U
MOJTy4YEHHE.



Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3llaMi METa/lIOB M CIJIaBOB, UX (U3MUYECKUMHU CBOMCTBAMH,
U3YYCHHUE PE3YNbTaTOB KOPPO3UU METAIOB (BO3MOXKHO HKCIIONH30BAHKME BHUICOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJCHCTBHS OKCUIA KaJbI[Us U HATPUS C BOJOM (BO3MOYKHO MCIHOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEHHUs Kee3a B
KHCToposie  (BO3MOXKHO — HCIIOJNIB30BAaHWE  BUIACOMATEPHUATIOB), IMPU3HAKOB  MPOTEKAHUS
KaueCTBCHHBIX PEAKIIMi Ha MOHBI: MarHUs, KaJbIlUs, alFOMUHUS, NWHKA, xkene3a (II) u xenesza
(III), menu (II), HaOmrOEHME W OMKCAHHE IPOILIECCOB OKPAITMBAHUS TUIAMEHH MOHAMU HATPHS,
KaJusl U KaJibliig (BO3MOXHO HCIIOJIb30BAaHHME BHAEOMATEpUANIOB), UCCIIEOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIa aTFOMUHUS W TUIPOKCH/IA [IMHKA, PEIICHUE SKCIIEPUMEHTAILHBIX 3a/1a4 110
TeMme «BakHeWImne MEeTalljIbl U UX COCIMHEHUSI.

XuMHs 4 OKpYsKaIas cpeaa

BemiectBa 1 MaTepuaibl B MOBCEJHEBHOM JKU3HH 4YeloBeKa. be3omacHoe HCIoyib30BaHKE
BEIICCTB M XUMHUYECKHX peakiuii B ObITy. llepBas momomis mpH XUMHUYECKHX OXKOTax |
OTPaBJICHHSIX.

XUMHYECKOE 3arps3HEeHHE OKpYKarollel cpefbl (mpeenbHas J0MyCcTUMasi KOHIIEHTPAIHsI
Belects, gainee — [1/IK). Ponp Xxumuu B penieHuu 3K0JI0THYECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

U3ydeHHe 00pa3IoB MaTePHAIIOB (CTEKIIO, CIUIABBI METAIIIOB, ITOJIMMEPHBIC MATCPHUAIIHI).

Mesxicnpeomemmuoie ceasu

Peanuzarus MeXNpeAMETHBIX CBA3€H MpU U3YYEHUU XMMHU B 9 Kjlacce OCYIIECTBISETCS
4yepe3 UCIOJIb30BaHWE KaK OOIIMX ©CTECTBEHHO-HAYYHBIX TIOHATHH, TaK W IOHSATHH,
SIBIISTFOIIIAXCSI CHCTEMHBIMH TSI OT/ICTBHBIX MPEAMETOB €CTCCTBCHHO--HAYYHOTO ITUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTE3a, 3aKOH, TEOpHs,
aHalW3,  CHUHTE3,  KiIacCU(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPHUMEHT,
MOJICTTUPOBAHUE, H3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBIN d3PPEKT, TEXHOJIOTHS, MaTCPHAITHI.

Oduznka: Marepusi, aToM, OJJIGKTPOH, NPOTOH, HEHUTPOH, WOH, HYKJIHJ, W30TOIIBI,
paIMOaKTUBHOCTb, MOJIEKYNA, DIEKTPUYECKHA 3apsil, MPOBOAHHUKH, MOJYIPOBOIHUKH,
TUDIIEKTPUKH, (POTOITEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHHE BEIIeCTBa, ras,
pacTBOp, PaCTBOPUMOCTH, KPUCTALIMYECKAs PEIIETKA, CIUIaBbl, (U3UYECKHE BEIUYHHEI,
SIMHHIIB I3MEPECHUSI, KOCMHYECKOE TIPOCTPAHCTBO, IIAaHETHI, 3BE3]1bI, COHIIE.

buonorust: dotocunTes, apixaHue, O6uocdepa, sKocucTeMa, MUHEpaJIbHbIE YAOOPEHHUS,
MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEeNIbHbIE BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TIOPOJbI, IOJE3HbIE
HCKOTIaeMbIe, TOTUTHBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pEe3yNbTaThl OCBOEGHUS NPOrpaMMbl OCHOBHOIO 0Omiero o0Opa3oBaHus
JOCTUTAIOTCS B XOJIe O0Y4YEHHUsI XMMUU B €IUHCTBE YU€OHON M BOCIIUTATEILHON JESITEIHHOCTH B
COOTBETCTBUM C  TPAJAWLIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMM, MPUHATHIMH B OOILECTBE IMpPAaBUIAMHU U HOpPMaMM NOBEICHUS U
CHOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMs, CAMOPA3BUTHUS M COLIMATIM3ALMN O0yUYarOIIUXCSl.

JInuHOCTHBIE pE3YyJbTaTHl OTPAXKAIOT TOTOBHOCTh OOYYaroIIMXCS PYKOBOACTBOBAThHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACUIMPEHHE OIbITa JACATEIbHOCTH Ha €&
OCHOBE, B TOM UYHUCJIE B YACTH:

1)naTpuoTH4YeCKOro BOCIIMTAHUSA:

[IEHHOCTHOTO OTHOIICHHS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAyYHOMY
HACIIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIeCTBa,
CHOCOOHOCTH BJIAJIETh JIOCTOBEPHON MH(OpMaLueil 0 MepefoBbIX JOCTUKEHUSAX U OTKPBITHIX
MHUPOBOH M OTEYECTBEHHON XMMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHUAX 00 yCTpolcTBe
MHpa 1 00IIeCTBa;

2)rpa’aaHCKOro BOCIIMTAHMSA:

IPEICTAaBICHNUA O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILNECTBEHHO  IIOJIE3HOM,
y4eOHO-UCCIIE0BATENbCKOM, TBOPUECKONM W JAPYruX BHJAX JAEITEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HO COBMECTHOW JIEATEIBHOCTH MPYU BHINOJHEHUH Y4eOHBIX, IO3HABATENIbHBIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKHUX SKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHHUIO ¥ B3aMMOIIOMOILM B Ipoliecce 3TON y4eOHOW IesTeIbHOCTH, FOTOBHOCTU
OLICHUBATh CBOE IOBENEHHE W TIOCTYNKHA CBOWX TOBAPHUIICH C IO3UIMH HPAaBCTBEHHBIX M
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEJCTBHUI MOCTYIKOB;

3)1IeHHOCTH HAYYHOI'O MIO3HAHUS:

MHUpPOBO33pPEHUYECKHE  NPEACTAaBICHHUS O BEUIeCTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKM M COCTAaBISIOIIME OCHOBY JUIS
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOAbI, B3aMMOCBA3SIX YelIOBeKa C MPUPOJHON Cpelod, 0 posu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATEbHBIE MOTHBBI, HAlpaBJICHHBIE HA IMOJyYeHHE HOBBIX 3HAHWH IO XHWMHH,
HeoOXoauMble Il OOBSCHEHUS HaOJI0IaeMBbIX IPOLIECCOB U SIBICHUMN, IO3HABATEJIbHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphI, B TOM YHCJIE HABBIKOB CaMOCTOSATEIbHOM paboThI
C y4yeOHBIMH TEKCTaMH, CIIPAaBOYHOM JHUTEpaTypoi, JOCTYHMHBIMH TEXHUUYECKUMH CpPEACTBaMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHON M HCCIEN0BATEIbCKON JIEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHs 00yueHUs B JaJibHEHIIEM;

4)popMuUpOBaHUS KYJbTYPbI 310POBbA:

OCO3HAHHWE IEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIIEHHA K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 37I0POBbI 00pa3 JKMU3HU, OCO3HAHME IIOCIECACTBUI U HEMPUSATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojsl, HapKOTHKOB, KYypeHMs), HEOOXOAMMOCTH COOIIOICHHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMU B OBITY M pEabHOU
JKU3HU;

5)TpynoBoro BocnuTaHus:

HMHTEPEC K MPAKTHIECKOMY M3YUCHHUIO MPOPECCHI M TPYAa Pa3InIHOIO POJia, YBAXKCHHE K
TPYAy H pe3yibTaTaM TPYJIOBOW JEATECILHOCTH, B TOM 4YHCIIC Ha OCHOBE IPUMCHCHUS
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM JUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOIICCTBCHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHEIIHON NpoheCcCHOHATBLHON JeITeIbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTh aJJaITUPOBATHLCS B IPOGECCHOHATIBHON CPE/IE;

6)3K0J10rM4eCKOr0 BOCTIUTAHUS

9KOJIOTHUYECKH IIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IICHHOCTH 3JIOPOBOrO M 0€30I1acCHOro 00pasa JKHU3HH,
OTBETCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY M IICHXHYECKOMY 3I0POBBIO,
OCO3HAHHE IIEHHOCTH COOJTFOICHUS TIPAaBUI O€30MaCHOTO MOBEACHHS TP padoTe ¢ BEIIECTBAMH,
a TAaK)K€ B CUTYyalUAX, YIPOXKAIOIINX 310POBbIO U )KU3HU JIIOJEH;

CIOCOOHOCTH TPUMEHSTh 3HAHMSA, IMOJy4aeMbIC TPU W3YUYCHHUH XUMUH, JUIS PEIICHUS
3aj1au, CBSI3aHHBIX C OKPYIKAIOIICH MPUPOTHON CPEIOH, ISl MOBBIICHUST YPOBHS SKOJIOTUYECKOM
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYCCKUX MPOOJIeM U MyTed WX PeIIecHUS
MMoCpeACTBOM MCTOAOB XUMHUH, SKOJIOTMYCCKOI'O MBINUICHHA, YMCHHA PYKOBOJACTBOBATHCA UM B
MI03HABATEJIBHOM, KOMMYHHKATUBHOM U COITUAILHON TIPAKTUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMeTHBIX pe3yiIbTaTOB BBIICISIOT 3HAYMMBIE Ui (OPMHPOBAHUS
MHPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPHUHIUI, TUIIOTe3a, (aKT, cUCcTeMa,
IpoIiecc, SKCIEPUMEHT U JIPYTOe.), KOTOPhIE UCIOJIb3YIOTCSA B €CTECTBEHHO-HAYYHBIX YUYCOHBIX
peaIMeTax M IMO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX IPEIMETOB (POPMHUPOBATH MIPEICTABICHHE O
LIEJIOCTHOW HayyHOW KapTHMHE MHpa, U YHHUBEpCalbHbIE yueOHblE NEeHCTBUA (TIO3HABATEJbHBIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

IMo3naBaTeIbHbIE YHUBepPCAJIbHbIE yUeOHbIE IeiiCTBHS

Ba3oBble jornyeckue neicTBUs:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHUU 3HAHWUU:
pPacKpbIBaTh  CMBIC] XHMHYECKHX TIOHATHH (BBIIENATh HMX XapaKTepHbIC MPU3HAKH,
YCTaHABJIMBATh B3aUMOCBSI3b C JAPYTUMH MOHSITUSMH), UCTIONB30BATh TOHATHSI IS OOBSICHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUN, BBIOMpAaThb OCHOBAaHUS M KpUTEpPUM I KJacCHU(PUKAUU
XUMHWYECCKHUX BCIICCTB U XUMHNYCCKUX peaKuHﬁ, YCTaHaBJIMBATb MPUYMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTAMH U3YUEHUS, CTPOUTH JIOTHYECKUE PACCYXICHUS (MHIYKTUBHBIC, IS TyKTUBHBIC,
10 aHAJIOTHH), JeJIaTh BBIBOBI U 3aKIIOUCHUS;

YMCHHUEC HPUMECHATH B IPOLECCE IMO3HAHUA IMOHATHUA (Hpe}IMeTHBIe u MeTaHpe}IMeTHBIe),
CUMBOJINYECKUE (3HAKOBBIE) MOJIEIH, MCIOJIb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
NPUMEHSIEMbIC B XUMHH MOJICIbHBIC MPEICTABICHHUS — XMMUYECKUN 3HAK (CMMBOJI 3JIEMEHTA),
XUMHYecKass (GopMyia M YpaBHEHHE XHMHYECKOM pEaklMd — TpUd PEHICHHH Y4eOHO-
IIO3HABATCIIbHBIX 3aaad, C y'-IéTOM ITUX MOACJIBHBIX Hpe}lCTaBJ’IeHI/Iﬁ BBIABIIATH nu
XapaKTEPHU30BaTh CYIICCTBCHHBIC IMPHU3HAKNU H3y4aCMbIX 06T)eKTOB — XUMHUYCCKHUX BCIICCTB U
XUMHYECKHX PEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHBIC CBSI3U U
MPOTHBOPEYHS B U3YYaEMBIX MPOLIECCAX U SIBICHUSIX.

Ba3oBble uccienoBareibCcKue 1elCTBUS:



YMEHHUE HWCIOJIbh30BaTh IMOCTABJICHHBIC BOMPOCHI B Ka4eCTBE WHCTPYMEHTAa MO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHUPOBAHHUS THUIIOTE3Bl MO TPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CY)KICHUI;

npuoOpeTeHre OmbiTa 1O TUIAHUPOBAHHWIO, OPTaHM3allUd U TPOBEICHUIO YYCHUYCCKHX
AKCIEPUMEHTOB, YMEHHE HAOIIOIaTh 32 XO/I0M TPOIIecca, CaMOCTOSITEIIbHO MTPOTHO3UPOBATH €TI0
pe3yibTar, (opMyIHpoBaTh 00OOLICHHS W BBIBOJBI MO pe3yabTaTaM MPOBEIAEHHOTO OIIBITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHUE BBIOUPATh, aHATH3UPOBATh U HHTEPIPETUPOBATh HH(DOPMAIIHIO Pa3TMYHBIX BUIOB
U OpM MPEACTABICHHS, IOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XUMHYECKOTO COAEp)KaHHUs, CIpaBOYHbIE MOcoOus, pecypchl MHTepHeTa), KPUTHYECKU
OILICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO WH(POPMAIIHIO;

YMEHUE IPUMEHSTh Pa3IMYHbIe METObI U 3aIPOCHI NP TIOUCKE U 0TOOpE MHPOPMALIUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIMMBIX JIsl BBITOJHEHHUS YU€OHBIX U TIO3HABATENILHBIX 3a/1a4
OTIpPEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPOH aKTUBHOT'O MCIIOJIB30BAHHS PA3TUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMANbHYIO (OpMy TpeacTaBICHHS
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIaeMble 3a/1aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHUE HCIOJIb30BaTh W aHAIU3UPOBATh B Mpolecce y4eOHOM M HCCIEeNIOBATEIbCKON
NESITeIbHOCTH HH(POPMAIIMIO O BIMSHUY MPOMBINUICHHOCTH, CEITBCKOTO X03S1CTBA M TPAHCIIOPTA
Ha COCTOSIHHE OKPY’KaIOLIe TPUPOJHON CPEJIbI.

KoMMyHUKaTHBHbIE YHHBepPcaIbHbIe Y4eOHbIe el cTBHA:

YMEHUsSl 3aJaBaTh BONPOCHl (B Xoie nauanora W (WIM) JAUCKYCCHH) TIO CYHIECTBY
oOcyxmaeMoli TeMbl, (OPMYTUPOBATh CBOM MPEJIOKEHUS OTHOCUTEIILHO BBIIOJHCHHS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TIPEACTABIISATH MOJYyYCHHBIE Pe3yIbTaThl TO3HABATEIBHOM IEATEITHHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPEe3EHTALUI0 Pe3yJbTaTOB BBIOJHEHUS XHMHUYECKOTIO
JKCIepUMeHTa (Ja00opaTOPHOTO OINbITa, J1a0OPaTOpHOW pPAabOTHI MO MCCIEIOBAHUIO CBOMCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU MPH PEIICHHHM BO3HHUKAIOIIMX MpoOjeM Ha OCHOBE ydéra
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUN (0OCYyXIeHHs, OOMEH MHEHUSMH, «MO3TOBbIE
HITYPMBI», KOOPIWHAIMS COBMECTHBIX JEHCTBHIA, ONpEeTICHIEe KPUTEPHUEB 110 OI[CHKEe KayecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

Pery1siTuBHBIe yHHBepcalbHble y4eOHbIe AeiicTBUA:

YMEHHUE CAMOCTOSITENIbHO ONMPEAENATh eI AeSTeIbHOCTH, MJIaHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIMPOBAaTh M TIPM HEOOXOJAWMOCTH KOPPEKTHUPOBATh CBOKO JIEATEIHHOCTH, BBIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM aITrOpUTM JEHCTBHNA NpHU
BBIMOJIHEHUH 33JaHUN C y4€TOM TMOJyYeHHS HOBBIX 3HaHMH 00 H3y4aeMbIX OOBEKTax —
BEIIECTBAX W PEAKIUIX, OIICHUBATh COOTBETCTBHE TIOJYYCHHOTO pe3yibTara 3asBJICHHOW IENH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPE/JIaraeMble B YCIIOBUH 3a/IaHUH.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pE3yJIbTaTOB II0 OCBOEHHUIO 00S3aTENBHOTO COJEPIKAHMA,
YCTAHOBIICHHOTO JaHHOW (exepampHOW pabodell MporpamMMol, BBIIENSIOT: OCBOCHHBIC



00ydJaronMMucs Hay4YHbIC 3HAHUS, YMEHHs W CIIOCOOBI JCHCTBUM, crnenuduueckue s
HpeI[MeTHOI\/'I O6HaCTI/I ((XI/IMI/ISI)), BUJbI ACATCIBHOCTU IO IMOJTYYCHUIO HOBOI'O 3HAHUA, CIro
UHTEPIpETaLNH, TPEOOPA30BAHMIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.

K xoniy oOyueHusi B 9 Kjacce ImpeaMETHBIC pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMCHUN:

PacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKHMX MOHSTHI: XMUMHUUYECKHI 3JEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BELIECTBO, CII0KHOE BEIIECTBO, BAJICHTHOCTb,
JIEKTPOOTPULIATEIBLHOCTh, CTEIEHb OKHUCIICHUS, XUMHUYECKAs pEaklMs, XUMUYecKas
CBSI3b, TEIIOBOM 3(PdEeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, INEKTPOIIUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAss JUCCOLMAIUsS, pEeaklUUd HOHHOrO OOMeHa,
KaTaJln3aTop, XHWMHYECKOEe paBHOBECHE, OOpaTUMbIE W HEOOpaTUMBIE pPEaKIuHy,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, amM(pOTEepHOCTb, XHUMHYECKas CBs3b
(koBalleHTHasi, HOHHAs, MeETAJJIMYecKas), KpPUCTAJUIMUecKas pemeéTka, KOpPPO3Hs
METaJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOM peakUuu, HpeleNbHO JIOIyCTHUMas
koHueHrpauus [I/IK Bemecrsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATUN M NPUMEHATH 3TU
MOHSITHS IIPU ONTUCAHUM BELLECTB U UX IPEBPAIIECHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJI€HUsS (OpMyn BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCIEHHUS XUMHUYECKHMX JJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, MPHUHAIECKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COeIMHEHUN Mo QopmyiaMm, BUA XUMUYECKOW CBsI3U (KOBaJICHTHAs, MOHHAs,
METAJIJIMYeCKasl) B HEOPraHMYECKHX COEIMHEHUSAX, 3aps/l HOHA MO XUMHYECKOH
dopMyiie, XxapakTep Cpelbl B BOJAHBIX PACTBOpPaX HEOPraHWYECKUX COEIMHEHUH, TUI
KPUCTAJIINYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cmbica llepuognyeckoro 3akona [[. . MenaeneeBa u 1eMOHCTPUPOBATH
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh TabnuuHyio ¢opmy Ilepuoanyeckoit
CUCTEMBbl XHMHUYECKHX OJIIEMEHTOB: pa3lnyaTh TMOHATUS «rjaBHas moarpynma (A-
rpymmna)» u «mobounas noxarpymnmna (b-rpymnma)», Mameie u OOJBIINE TIEPUOJBI,
COOTHOCUTh O0O3HAuU€HHUs, KOTOpblE MMEIOTCS B MEPUOJUYECKON Tabiuue, ¢
YHUCIOBBIMU XapaKTEPUCTHUKAMHU CTPOCHMS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U
3apsa szipa, o0lee YUCiIo MEKTPOHOB U PACIIPEICIEHUE UX 110 IEKTPOHHBIM CII0SIM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTM B HW3MEHEHHU CBOWCTB DJJIEMEHTOB U HX
COEIMHEHUI B IpeJieax MalbIX MEPUOJIOB U TJIABHBIX MOJATPYNN C YYETOM CTPOEHHS
UX aTOMOB;

KJIaCCU(UIIUPOBATh XMMUYECKUE AJIEMEHThI, HEOPraHNYECKHE BEIEeCTBA, XUMUUYECKHE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIMH BEIIECTB, MO TEIJIOBOMY
3 eKTy, 10 USMEHEHUIO CTENIEHEeH OKUCIEHHSI XUMUYECKHX 3JIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBaTh) 0OLIMEe W crHeuuduyeckue XHMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPXK/1asl ONUCAHUE NPUMEPAMU MOJIEKYJISPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEaKIUi;

COCTaBJIATh YPAaBHEHUS 2JIEKTPOIMTUUECKON TUCCOLMALMU KUCIIOT, HIEJIOUEl U COJIEH,
MIOJIHBIE U COKpALIEHHBIE YPAaBHEHUS peaKlMii HOHHOrO OOMEHa, ypaBHEHUS peaKlHid,
MOJATBEPXKJIAIOIINX CYIIECTBOBAHME T€HETUYECKOM CBA3M MEXAY BeEIlleCTBaMU
pa3IM4YHBIX KJIACCOB;



pPacKpbIBaTh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUH IMOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

IIPOrHO3UPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3MOXKHOCTHU
MPOTEKAaHUS XMMHUYECKUX MPEBPAILIEHUN B Pa3IMYHbIX YCIOBUSX;

BBIUUCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYIO I MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 1Mo (opMylie COeMHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEAKLINU;

coOnrofaTh TMpaBuia MOJb30BAaHUS XHMMHUYECKOM TMOCYyqol U J1abOpaTOpHBIM
o0opyIOBaHUEM, a TaK)Ke IpaBHUia OOpaIIeHUs C BEUIECTBAMH B COOTBETCTBUHU C
MHCTPYKUHUSMU MO BBIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB 10 MOJYYCHHUIO
¥ cOOMPaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHAKa U YIJICKHUCIIOTO Ta3a);

MIPOBOAMUTH PEAKIMH, MOATBEPKAAIOIINE KAaUECTBEHHBII COCTaB PAa3IMYHBIX BELIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpoMHI-, MOAMUI-, KapOoHaT-, (ocdart-,
CWJIHMKAT-, Ccylnb(}ar-, THIPOKCHJ-UOHBI, KATHOHBI aMMOHHS ¥ HOHBI H3YYEHHBIX
METAaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEUIECTB;
INPUMEHATh OCHOBHBIC OIEPAIMM MBICIUTEIBHON JESITEIbHOCTH — aHAJIU3 U CHHTE3,
cpaBHeHHE, OOOOIIEHHE, CHUCTEeMAaTH3aIlUI0, BBISBICHWE NPUYMHHO-CIIEICTBEHHBIX
CBs3€M — JUIS M3y4YCHHs] CBOWMCTB BEIIECTB M XHUMHUYECKUX PEAKIHid, €CTECTBEHHO-
Hay4yHble METOJbl T[O3HAHUS — HaONIOJIEHHWEe, W3MEPEHUe, MOJEIMPOBAHUE,
AKCIEPUMEHT (peaibHbIN U MBICICHHBII).
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WJUTFOCTPUPOBATH
B3aUMOCBS3b OCHOBHBIX
XUMUYECKUX  TOHATHUH U
MIPUMEHATH 3T MOHATHS TIPH
ONMHCAaHUU BEIIECTB M HX
MPEBPAILICHUH;
HCIIOJIb30BaTh XUMHUYECKYIO
CUMBOJIUKY JJISl COCTABJICHUS
dbopmyi BEIIICCTB u
ypaBHEHUU XUMHUYECKUX
peaKLuii;

OTIpEeENATh BaJECHTHOCTh W
CTETEHb OKHCJICHUS
XUMHUYECKUX DJEMEHTOB B
COCIMHEHMSIX  PA3TUYHOIO
CcOCTaBa, IPUHAJJIEKHOCTD
BEHIECTB K ONPEAECIHEHHOMY
KJIacCy  COEAMHEHMH IO
dbopMynaM, BUJ XUMHUYECKOH
CBSI3H (xoBasileHTHaA,
WOHHAs, MeTaJuIu4yecKas) B
HEOPTraHUYECKHUX
COEJIMHEHMSIX, 3aps]l MOHA 110
XUMUYECKON dbopmyre,
XapakTep Cpeabl B BOJHBIX
pacTBopax HEOPTraHWYEeCKUX
COCIUHECHUH, THII
KPUCTAIUIMYECKON  PEIIETKU
KOHKpETHOTO BEIECTBA;

1.2

OCHOBHEBIE

Bbubaunoreka

OMmpeaAcCIATL BAJCHTHOCTL H
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3aKOHOMEPHOCTH
XUMHYECKAX
peaknui

I[HOK

https://m.edso
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CTETEHb OKUCJICHUS
XUMHUYECKUX JJIEMEHTOB B
COCMHEHUSX  Pa3JIU4YHOIO
COCTaBa, IPUHAMIEIKHOCTh
BEUIECTB K ONPEAeIEHHOMY
KJIAcCy  COGAMHEHHH 1O
dbopMynaM, BUJ XUMHUYECKOH
CBA3U (xoBaJIeHTHaH,
WOHHAs, METaJUINYecKas) B
HEOPraHUYECKUX
COEIMHEHUSIX, 3apsij HOHA 110
XUMUYECKOMN dbopmyie,
XapakTep cpeabl B BOJHBIX
pacTBopax HEOPTraHUYECKUX
COCITMHEHHH, THII
KPUCTAJUIMYECKON  PEIIETKU
KOHKpETHOT'O BEIIECTBA;

13
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pacKpbIBaTh CMBICIT
OCHOBHBIX XUMHAYECKHX
MOHSATUIA: XUMUYECKHUU
3JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHOH, AHHOH,
MIPOCTOE BEIIECTBO, CIOKHOE
BELIECTBO, BaJICHTHOCT,
3JIEKTPOOTPHLIATENIHOCTD,
CTETIeHb OKHCIICHHUS,
XAUMAYeCKast peaxis,
XUMHYecKas CBS3b,
TEIUIOBON 3(PQEKT peaxiuu,
MOJIb, MOJISIPHBIH  OO0BEM,
pacTBop, AJIEKTPOJIHTEI,
HEDJIEKTPOJIUTHI,
AJIEKTPOIUTHYECKAS
JUCCOLIMALINA, peaxkuun
HOHHOTO oOMeHa,
KaTaJn3aTtop, XHUMHYECKOe
paBHOBecHe, OOpaTHMbIE U
HeoOpaTuMble peaxkuuu,
OKHCITUTEIHHO-
BOCCTAHOBUTEJIbHBIE
peaKiuu, OKHCIIUTEb,
BOCCTAaHOBHUTEIb, OKHCJICHUE
171 BOCCTaHOBJICHHE,
aAJIOTPONHsL, aM(pOTEPHOCTH,



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

XHUMHUYECKadA CBA3b

(koBasIeHTHAas, HOHHA,
MeTaJlJIn4ecKast),
KpUCTAJUIMYECKass PELIETKa,
KOppOo3ust METaJlJIOB,
CILIAaBHI, CKOpPOCTh
XHUMHUYECKOU peakuuu,
MpeAesIbHO JIOTyCTUMAst
KOHLICHTpaLUs ITAK
BEIIIECTBA;
Hroro no pazneny 17
Pa3zpen 2.HeMeTa/JILI M UX COeTHUHEHUS
LIEHHOCTHOTO

OTHOIIICHUS K
OTEUYECTBEHHOMY
KYJIbTYPHOMY,
HCTOPUYECKOMY U HAyYHOMY
HACJICIUIO, MMOHUMAaHUS
3HAYCHHUS XHUMHYCSCKOHN

Obmas Bubmmoreka | oYKH B KHI3HA

XapaKkTEePUCTUKA LIOK COBPEMEHHOTO  O0O0IIecTBa,

2.1 XUMHUUYECKUX 4 CIIOCOOHOCTH BJIAJIETH

snnemMeHToB VIIA-
rpynisl. ['ajgoreHst

https://m.edso
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JIOCTOBEpHOH HH(popMaren
O TIEPEeOBBIX JTOCTHUKEHUSAX
U OTKPBITUAX MHUPOBOM H

Ob6mas
XapaKTepUCTHKA
XUMHNYECKUX

2.2 6
anemeHToB VIA-
rpynnsl. Cepa u eé

COCOAMHCHUA

buobmmoreka
HOK
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OTCUYCCTBCHHOM XUMUH,
3aMHTEPECOBAHHOCTHU B
HAyYHBIX 3HAHUSIX 00
YCTpOMCTBE MHpA u
oOmecTBa;
KJIaCCU(UIIUPOBATh
XHMHYECKHE 3JIEMEHTHI,

HEOpraHWYeCKUe BEIeCTBa,
XUMHAYECKHE peakiuu (1o
YUCITY u CoCTaBy
YYaCTBYIOIIMX B PEaKIUU
BEIECTB, [0 TEIJIOBOMY
abdekTy, Mo HU3MEHEHHUIO
CTeneHen OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);
XapaKTepU30BaTh
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(ormmchIBaThH) O0IMKE U
cnenuduaeckue
XHUMUYECKHE CBOWCTBA
MPOCTHIX U CIOXKHBIX
BEIIECTB, MOATBEPK1ast
OIMHMCaHUE TIPUMEPAMH

MOJICKYJISIPHBIX
MIPOBOJIUTH peakiuu,
MTOATBEPIKIAIOIINE
KayeCTBEHHBIH cocTaB
Pa3IMYHBIX BEILIECTB:
pacno3HaBaTh OIIBITHBIM

nyréM XJopua-, OpoMui-,
noaua-, kapooHnar-, docdar-
, CHJIMKAT-, cynbdar-,
THJIPOKCHUJI-UOHBI, KAaTHOHBI
aMMOHHUS u HOHBI
W3YUYCHHBIX METAJIIOB,
MPUCYTCTBYIOIINE B BOJHBIX
pacTBopax HEOPTaHUYCCKUX
BCIIICCTB;

2.3

Oobmas
XapaKTEePUCTHKA
XUMHYECKHIX
a1eMeHTOB VA-
rpynnsl. A30T,
dochop u ux
COEIIMHEHUS

buoOmmoreka
[HOK
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KJ1accu(uIpoBaTh
XUMHUYECKHE HJIEMEHTHI,
HEOpPraHMYecKue BElIEeCTBa,
XUMHUYECKHE peakuuu (1o
YHCITY " COCTaBYy
YUYacTBYIOUIMX B PEaKLUU
BEIIECTB, 10 TEIUIOBOMY
3¢¢dekTy, MO0 HU3MEHEHUIO
CTeNeHEN OKHCJICHUS
XUMHUYECKHX 3JIEMEHTOB);
XapaKTepu30BaTh
(omuckIBaTh) OOIIHE U
crenugpuiecKue
XUMHUYECKHE CBOKCTBA
MIPOCTHIX U CIIOXKHBIX
BEIIECTB, MMOATBEPKIAs
OIMCaHue MpUMEpaMu

MOJIEKYJISIPHBIX
MIPOBOJUTH peakuuu,
MOATBEPKIAIOIINE

Ka4eCTBEHHBII COCTaB

Pa3INYIHBIX BCIIICCTB.



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

pacro3HaBaTh OIBITHBIM
nyTéM  XJIOpHI-, OpOMHII-,
nonuna-, kapoonar-, hocdar-

, CHJIMKAT-, cynbdar-,
THIPOKCHI-UOHBI, KATHOHBI
aMMOHHUS u HNOHBI
H3YUCHHBIX METAJIOB,

MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHUYECKUX
BEILIECTB;

KJIaccu(puupoBaThb

XUMUYECKHE 3JIEMEHTHI,
HEOpPraHMYEeCKUEe BEUIECTBa,
XUMHUYECKHE peakuuu (1o
qUCITy u coCTaBy
YUYacCTBYIOUIMX B PEaKLUU

Ob6mas
BCIICCTB, IO TEIUIOBOMY
XapaKkrepuctika Buoauorekxa 3(1)(1)6KTy, I1I0 W3MCHCHHIO
XHUMHUHCCKHX [IOK CTEIECHEN OKHCIICHUS
2.4 | onementos IVA- 8 https://m.edso | XMMAYECKHUX JIIEMEHTOB);
TPYIIRE Sirnepon 0.ru/7f41a636 | XapaKTCpU30BATH
1 KpEMHII 1 HX (OnMCHIBATh) OOIIME U
COCMHCHUA cnenupuIecKue
XMMHYECKHE CBOMCTBA
MIPOCTBIX M CIIOKHBIX
BEIIECTB, MOATBEPK1ast
OTMHCaHue PUMEpaMH
MOJIEKYJISIPHBIX
Wroro mo pazneny 25
Paznen 3.MeTtauibl 1 MX COeIMHEHHUS
XapaKTepU30BaTh
(omuceiBath)  oOmme U
crernupuIecKue
XUMHYECKHE CBOICTBa
bubnuoreka | mpocTIX M CIOXKHBIX
31 OOmue cBoiicTBa 4 LHOK BEIIIECTB, TTOITBEPXKTast
' METaJJIOB https://m.edso | onucanue puMepamMu

0.ru/7f41a636

MOJIEKYJIIPHBIX W HOHHBIX
ypaBHEHUU
COOTBETCTBYIOIIUX
XUMHUUYECKUX PEAKIIUI;



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

3.2

Baxxueiinine
METaJUIBI U UX
COE€IUHEHUS

Hroro no pazneny

Pa3znen 4. Xumus n okpyskawumas cpeia

16

20

bubauoreka
[HOK
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IMpOBOAUTDH pCaKluu,

MOJTBEPIKIAIOIINE
Ka4eCTBCHHBIHM COCTaB
paSJII/I‘IHbIX BCIICCTB:
pacro3HaBaTh OITBLITHBIM

nyTéM  XJIOpHI-, OpOMHI-,
nonuna-, kapoonar-, hocdar-

, CHJIMKAT-, cynbdar-,
THIPOKCHI-UOHBI, KATHOHBI
aMMOHHUS u HMOHBI
H3YYEHHBIX METalIOB,

MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKHUX
BEILIECTB;

4.1

BemectBa n
Marepuaibl B
JKA3HU YeJT0BEKA

Hroro no pazneny

PesepBHOe Bpemst

OBILIEE
KOJIMYECTBO
YACOB T10

68

buoOmmoreka
[HOK
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MIPUMEHSATH OCHOBHBIE
onepauuMd  MBICIUTEIBHOM
JIEATEIbHOCTH — aHAlU3 |
CUHTE3, CpaBHEHUE,
000011IeHNE,
CHUCTEMAaTHU3aIHIO,
BBISIBIICHHE MPUYUHHO-

CJIEJICTBEHHBIX CBSI3eUd — JJIA
W3Yy4YEHUsl CBOWCTB BEIECTB
U XUMHYECKHX PEaKIUu,
€CTECTBEHHO-HAyUHbIE
METO/IbI MMO3HAHMS -
HaOlo/leHne,  U3MEpeHHe,
MOJIETTUPOBAHHUE,
OKCIIEPUMEHT (peajbHBId U
MBICJICHHBIHN ).



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
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I[TPOTPAMME




KaﬂeHI[apHO'TeMaTI/I‘-ICCKOG IJIaHUPOBAHUC
110 XMMHH

[TnanupoBanue coctaBieHo Ha ocHoBe DenepanbHoil paboueil mporpaMMe 1o yueOHOMY MPeIMETY
«Xumus» 0a30BbIl YPOBEHb

Yueouuk I'abpuensa O.C., ®D.I. Octpoymor WN.I. Xumwmsa. 9 «macc: y4dyeOHHK JyIs
001eo0pazoBaTeNnbHBIX YUeOHBIX yupexaenuii — M.: [Ipocsemenne, 2019.

Kiacc(sr) 9.
KonnuecTBo yacoB 1o yuebHoMy I1aHy U KaneHaapHomy rpapuky MbOY «UepHokypbuHCKas

COL», yrBepxxkaéanomy Ha 2024-2025 yuebHnslii ron B 9 — 66 4. IIporpamma BeimoiHeHa 3a cuéT 3
4. pe3epBHOI0 BPEMEHHU.

[11aHOBBIX KOHTPOJIBHBIX padoT 4.

[TnanoBbIX 7a00pPaTOPHBIX PabOT HET, MPAKTUYECKUX PadboT 7.



IHOYPOYHOE IINTAHUPOBAHHUE

9 KJIACC

Ne

n Tema ypoka
/

I

KoanyecTBo 4acos

Bcero

Kontpo
JIbHbIE
padoThI

pakTn
yecKkHne
padoThI

Jara
U3ydeHust

[Iepnonnueckuint 3akoH. Ilepuonnueckas
1 cucTeMa XUMMHUYEeCKuX anemMeHToB [I. 1.
Menpeneena

2.09

3aKOHOMEPHOCTH B U3MEHEHHUHU CBOICTB
2 XUMHUYECKHX JIEMEHTOB IIEPBBIX TPEX
IIEPUOJIOB
Knaccudukanus 1 HOMEHKIaTypa
HEOPraHUYECKHUX BEILECTB

6.09

09.09

Buapl XUMHUECKOW CBA3U U TUIIBI
KPUCTAJUIMYECKUX PELIETOK

13.09

KonTponbnas padora Nel no teme
) «[loBTOpEHUE U yrinyOiaeHue 3HaHUH
OCHOBHBIX Pa3JIeJIOB Kypca 8 Kiaccay

Knaccuukanus XuMH4ecKux peakiui no
Pa3JIMYHBIM IPU3HAKAM
[TonsiTHE O CKOPOCTH XMMHYECKOMN pEaKIUN.

7 IloHsTHE O TOMOT€HHBIX U TCTCPOTrCHHBIX
pCaKknuugax

16.09

20.09

23.09

ITorsATHE O XUMHYECKOM PpaBHOBECHUMU.
@akTOpBI, BIUAIOIMINE HA CKOPOCTh
XUMUYECKON PEAKLIUU U ITOJIOKEHUE
XUMHUYECKOTO PAaBHOBECUS

27.09

OKHUCITUTEIbHO-BOCCTAHOBUTEIILHBIE
peakuu

TeOpI/I}I SHCKTpOHHTHqCCKOﬁ JUCCOoLMaIu.

10
CunbHble U crabble AJIEKTPOIUTHI

30.09

04.10




11

HNounbie ypaBHEHUS peaKkIuid

07.10

12

13

14

XHUMHUYECKHE CBOMCTBA KMCIIOT X OCHOBAHMH
B CBETE NPECTaBICHUN 00
AIEKTPOJIUTUYECKON JUCCOLIHAIITT
XUMUYEeCKHEe CBOMCTBA COJICH B CBETE
MPEACTABICHUH 00 AIEKTPOTUTHUECKON
JACCOIAAIIN

[TonsiTue o ruaponuse conen

11.10

14.10

18.10

15

16

O0001IeHYE ¥ cUCTEMAaTU3alUs 3HAHUI

[IpakTrueckas padota Ne 1. «Pemenue
AKCIIEPUMEHTAIBHBIX 33124

21.10

25.10

17

KonTponbnas padora Ne2 no teme
«DNEKTPOIIMTHIECKAS TUCCOLIUALTHSL.
XMMHYECKUe Peaklu B PAaCTBOPAX»

08.11

18

19

20

OOm1ast XxapaKTEpUCTHKA TaJIOTEHOB.
XHUMUYECKUE CBOKMCTBA HA PUMEPE XJI0pa

Xiopooaopoa. ComnsiHasi KUCIIOTa,
XMMHUYECKHE CBOICTBA, MOJIyUYeHHE,
MIPUMEHEHHE

[IpakTrueckas pabota Ne 2 o Teme

«[lonmy4yeHue consHOIN KUCIOTHI, U3yUECHUE
€€ CBOICTB»

11.11

15.11

18.11

21

BeruncneHus mo ypaBHEHUSIM XHMHYECKHAX
peaKIuii, eciiu OJTMH U3 PEarcHTOB JaH B
U30BITKE

2211

22

23

24

OO6mras xapakTeprucTuKa 3J1eMeHTOB VIA-

TPYIITIBI
AnnoTpornHbie MOIU(MUKALIUN CEPHI.

Haxoxnenue cepbl 1 €€ cCOeIMHEHUN B
npupoje. XMMHYECKHE CBOUCTBA CEPhI

CepoBosiopoJ, CTpoeHue, pu3ndecKne u
XUMUYECKHE CBOWCTBA

25.11

29.11

02.12

25

Oxkcunpl cepbl. CepHas KUCIIOTA,
¢u3nyecKkre 1 XUMHUYEeCKHE CBONCTBA,
IIpUMEHEHNE

06.12

26

27

XHWMHYECKUE PEAKIINH, JIEKAIINE B OCHOBE
MIPOMBIIIIJIEHHOTO CIIOC00a MOIy4eHUs
CEPHOU KUCJIOThI. XMMHUYECKOE 3arpsA3HEHNE
OKpY>KaroIlen cpelibl COEUHEHUSIMU CEPhI

Brlunciaenne MaccoBoil 10K BRIXOAa

09.12

13.12




MIPOJYKTa peaKuu

28

OO01mmas xapakTepucTUKa JIeMEHTOB VA-
rpynmnsl. A30T, pacipocTpaHEHHE B
npupoje, Gu3ndeckue 1 XUMHYECKHE
CBOMCTBA

16.12

29

30

AMMUak, ero Gpu3NYecKue 1 XuMUYECKHe
CBOMCTBA, MOJIyYCHUE U TPUMEHEHUE
[IpakTrueckas padota Ne 3 o Teme

«[TonydeHne aMmmuaKa, U3y4eHue ero
CBOICTBY

20.12

23.12

31

A3oTHas KUCIOTa, €€ Pu3nuecKue u
XMMHUYECKHE CBOMCTBA

27.12

32

Hcnonb30BaHne HUTPATOB U COJIEH aMMOHUSI
B KaueCTBE MUHEPAIbHBIX YAOOPEHUH.
XUMUYECKOE 3arpsi3HEHUE OKPY Karoei
Cpebl COEIMHEHUSIMU a30Ta

10.01

33

34

35

®dochop. Oxeun dhocdopa (V) u pochopnas
KHCJIO0Ta, (PU3NYECKHE U XUMHUECKUE
CBOMCTBA, IOJIy4CHUE

Hcnonb3oBanue GpochaToB B Ka4eCTBE
MUHEPAJIBHBIX yI0OpeHHil. 3arps3HeHne
IIPUPOJHOM cpenbl hocharamu

VYraepon, pacpocTpaHeHue B IPUPO/IE,
¢du3nyeckre 1 XUMHYECKHE CBOMCTBA

13.01

17.01

20.01

36

Oxcuppl yriaepona, ux pusndeckue u
XUMHUYECKHE CBOICTBA. DKOJIOTUYECKUE
po0OJIEMBbI, CBSI3aHHBIE C OKCHJIOM YIJIepoja

(Iv)

24.01

37

38

VYronbpHas KUCIIOTA U €€ CONH
ITpakTruyeckas pabora Ne 4 o Teme
"[losrydeHne yrieKucioro rasa.
KauecTBeHHas peakiys Ha KapOOHAT-HOH"

27.01

31.01

39

[TepBoHavabHBIC TOHATHUS 00
OPraHNYeCKHUX BEIIECTBAX KaK O
COEAMHEHHUSX YIJIepoa

03.02

40

41

42

Kpemuuii u ero coeguHeHus

IIpakTruyeckas pabora Ne 5. Pemenue
AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME
«Baxkneimnne HeMeTaIbl U UX
COCTMHCHHUS)

KonTtponsHast padora Ne3 o reme

07.02

10.02

14.02




«Baxxuennme HeMeTayUIbl U UX
COEIHEHU S

OO01mmas XxapakTepuCTHKa XUMHUIECKUX
3JIEMEHTOB — METaJIOB. MeTauindeckast

43 17.02
CBSI3b M METAJLTUYECKAs] KPUCTAJUIMYECKas
peméTka. Pu3nUecKue CBOMCTBA METAIIIOB
XHUMHYECKHE CBOMCTBA METAJIJIOB.
44 DNEeKTPOXUMHUYECKUHN DS/l HAPSHKEHUIM 21.02
METAJLJIOB
OO6mmue crmocoOb! MOTYYEHUST METaJLIOB.
45 CruiaBbl. BLII{HCJI@HI/IU;I 10 YpPaBHEHUSIM 94.02
XUMHYECKHUX PEAKIIHiA, €CJIN OJIUH U3
pEareHTOB COACPKUT MPUMECH
46 [TonsATHE O KOPPO3UH METAJLIIOB 28.02
47 IlemouHbIe METAJIBI 03.03
48 OKCHUIbI M TUAPOKCHUIBI HATPUS U KaJIUsI 07.03
49 H.IenoniHoseMeJImee METaJIIbI — KAJIBIHA 1 10.03
MarHum
50 Bakueiiiine coeTMHEHNS KaJIbIIH 14.03
51 O000111eHIE U CUCTEMATH3aIIU 3HAHUI 17.03
52 XKéctkocTh BOMIBI M CLIOCOOBI €€ YCTPaHEHHS 21.03
[IpakTuueckas pabora Ne 6 mo Teme
53 "YKEcTKoCTh BOIBI M METOJEI €6 31.03
yCTpaHEeHHs"
54 AmnroMunuii 04.04
55 AmMdoTepHbIe CBOICTBA OKCHIA U 07.04
THJIPOKCH]IA
56 Keneszo 11.04
57 Oxcuppl, TUIPOKCH B U conu xxene3a (1) u 14.04
xenesa (110) '
58 O0001IeHrEe U cCUCTEMATH3aIMs 3HAHUH 18.04
[IpakTuueckas pabora Ne 7. Pemenue
59 IKCIIEPUMEHTAILHBIX 337124 110 TeMe 21.04
«Ba)kHeIme MeTaaIbl 1 UX COETUHEHUSI
BerurcieHus o ypaBHEHUSIM XHMHYECKHAX
peaKIui, €CIIi OJTUH U3 PEarcHTOB JIaH B
60 M30BITKE WIIN COJACPKUT IPUMECH. 25.04
Brruncienuss MaccoBOU OJIM BEIXOZA
MIPOJYKTa PEaKiuu
61 O0o001IeHE U CHCTEMATH3AIINS 3HAHUI 28.04




KontponbHas padota Ne4 o teme

62 . 1 05.05
«Baxxnele MeTaibl U UX COSTUHEHUS

63 BemecTBa 1 maTepuaisl B TOBCEIHEBHOM 1 12 05
YKU3HH YeJIOBEKa

64 XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH 1 16.05
Cpelbl

65 Ponb xuMuM B perieHnu dKOJIOTHYECKUX 1 19.05
npobiem

66 PesepBHEIl ypoOK. O6061ueHHe u 1 93.05
CUCTEMaTHU3aIus 3HAaHUU

67 PesepBHelit ypok. O60011eHNE U 1
CUCTeMaTu3alusl 3HAaHUH

68 PesepubIil ypok. O60011eHuE 1 1
CUCTEeMaTH3alusl 3HAaHUH

OBUIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME




YYEBHO-METOJUYECKOE OBECIIEHEHUE OBPA30OBATEJIBHOI'O IPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

YueOnuk : Pymsutuc I'.E ., ®.I'. ®enpaman. Xumusd. 9 kiacc: yueOHHUK A7
o0mieo0pazoBaTenbHBIX YUeOHBIX yupexkaeauii — M.: [Ipocsemenue, 2016.
Pageuknii A. M. Xummus. 9 kiacc: KOHTPOJIBHBIE H TPOBEpOUHbIe paboTel. M.: «IIpocBemenue,

2020
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