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HOACHUTEJIBHASA 3AITMCKA
[TporpaMMa 1o XuMHHM Ha ypOBHE OCHOBHOT'O OOLIEro oOpa3oBaHMs COCTaBIEHA HA OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOEHHS OCHOBHOW 00pa30BaTENIbHOW MPOTrpaMMbl OCHOBHOTO
obmero obpaszoBanus, npeactaBieHHbIx B ®I'OC OO0, a takxke Ha OCHOBE (enepanbHOU
paboueii mporpaMMbl BOCIUTAHHS U C YYETOM KOHLEIIUHU MPENnoiaBaHusl Y4eOHOro mpeameTa
«Xumus» B 00pazoBaTeNnbHBIX opranuzanusix Poccuiickoit enepannu.

[IporpaMmma mo xuMHUHM Ja€T MPEACTABICHUE O IIENAX, OOImed cTpaTteruu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHA OOydYalOIIUXCS CpeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHABIMBACT
o0s3aTenpHOE MPEIMETHOE CofepKaHue, IpeaycMaTpUBaeT paclpeaesieHue ero mo Kiaccam u
CTPYKTYpUPOBAHHUE I10 pa3jesiaM U TEMaM IPOTrpaMMbl 110 XUMHUH, ONPEAEISAET KOIMUECTBEHHbIE
M KaueCTBEHHBbIE XapaKTEPUCTUKH COJEP’KAHUS, PEKOMEHIYEMYIO IIOCJIEI0BAaTEIbHOCTh
M3YYEHUS XUMHUU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, IOTUKH Y4eOHOTO
mpolecca, BO3PacTHBIX 0COOCHHOCTEHN 00ydaromuXxcsi, ONpeeiseT BO3MOKHOCTU TpeaMeTa AJis
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa30BaTeNIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIEr0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3ybTaTaM 00y4eHUs] XUMUU
HA YypOBHE ILeleil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIbHON
JESTENIbHOCTH 00YYaroIIerocs Mo OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHME XUMUH CIIY’)KUT OCHOBOM 1Jis (POpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
NPECTaBICHUN O MAaTePHAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMHUPYEMbIE XUMHUECH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOIIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHuss I00aIbHBIX MPOOJIEM yCTOMYMBOTO pa3BUTHS UYEIOBEYECTBA — CBIPHEBOIA,
HHEPreTUUECKOH, MUILEBOM U AKOJIOTUYECKON 0€30IacHOCTH, MPOOJIeEM 31paBOOXPAHEHUS.

N3ydenune xumun:

CHOCOOCTBYeT peaau3alii BO3MOXHOCTEM M camMopa3BUTHS U (OpMUPOBaHUS
KYJIBTYpPBI JINYHOCTH, €€ 0011el U PYyHKIMOHATBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEH 00yJarommxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOM  JIeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaK M B
npodeccuoHaIbHOMN J1eTeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI511a HA €JMHCTBO MPUPO/BI U YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM ATArioM B (pOPMHUPOBaHUU
€CTEeCTBEHHO--HAyYHOH IPaMOTHOCTH 00yYaroInXCs;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HAaHUSAM, K MPHUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOTHYEecKoe oOpa3oBaHUE
oOydJaronuxcs.

JlaHHble HampaBieHHs B OOYyYEHMHM XMUMHH 00€CIeUMBAIOTCS CHEIM(UKON comaepx aHus
y4eOHOTO TpeaMeTa, KOTOPBIM SBJISETCS NeJarornyeckd aJanTHPOBAHHBIM OTpaKeHHEM
0a30BOI HAyKW XMMUU Ha OMPECIEHHOM dTare €€ pa3BUTHS.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 001Iero oOpa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHUE
00y4aroIKUMHUCs CUCTEMbI NePBOHAYAIBHBIX MOHATHH XMMUHU, OCHOB HEOPIraHUYECKOH XUMHU U
HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX MOHATUN OPTaHUYECKOU XUMUHU.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XUMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOTO
noaxoaa K €€ uszydeHuro. ConaepaHue CKIAAbIBACTCA U3 CHUCTEMBI MOHITHI O XMMHYECKOM
BJIEMEHTE M BEIIECTBE M CHUCTEMBbI MOHATUH O XMMHUYECKOH peakiuu. O0e 3TH CHUCTEMbI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHILUIY IOCJIEAOBATEIBHOIO Pa3BUTUS 3HAHUN Ha OCHOBE
TEOPETHUYECKUX MPEACTABICHUN PA3HOTO YPOBHSI:



— aTOMHO--MOJIEKYJIIPHOTO YUYE€HHSI KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona /[[. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YYEHHsI O CTPOCHHUH aTOMa U XMMHUYECKOM CBS3H;

— IpeJCTaBICHUN 00 AJIEKTPOTUTHUECKON AUCCOIMAIIMY BELIECTB B pACTBOPaX.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIMPHUYECKH ITOJYYEHHBIX H
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIILHO OT OJHOTO YPOBHA K JIpyromy,
BBINOJIHASL (DYHKIUU OOBSACHEHHS] W TMPOTHO3MPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
MIPAKTUYECKOr0 PUMEHEHHUS U MTOJTYyYEHUs U3y4aeMbIX BEIIECTB.

OcBoeHue MPOrpaMMbl O XHMHUHU CIOCOOCTBYET (HDOPMHUPOBAHHUIO TPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOTO OTHOILIEHHUS K HAy4YHOMY 3HaHHUIO U METOJaM II03HaHUsA B Hayke. M3ydenue xumuu
OPOUCXOAUT C TPHUBJICYCHHEM 3HAHUW W3 paHee MH3YUYEHHBIX YUEOHBIX MPEAMETOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 knacce» u «Pu3uKa. 7 Ki1ace.

[Tpu u3yueHnn XMMHUN TPOUCXOIUT (POPMUPOBAHHUE 3HAHUI OCHOB XUMHUYECKOW HAyKH KaK
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON AESITEIbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHPOBOU KyIbTYphl. 3ajlada y4eOHOro mpeaMera COCTOUT B (pOpMHUPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAHHM — Ba)KHEHIIMX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOMIEHWH MHMPOBO33PEHUYECKOTO XapakTepa, s3blIKa HAyKH, B
IPUOOILEHNHU K HAyYHbIM METO/1aM [MO3HAHUS IPU U3YYEHHUH BEIIECTB U XUMUYECKUX peakluil, B
dbopMUPOBAaHUM ¥ PA3BUTHH T[O3HABATEIbHBIX YMEHUH M HMX TMPUMEHEHHH B Y4eOHO-
MIO3HABATEJILHOM U yueOHO-MCCIIEI0BATENIBCKOM 1€ TeIbHOCTH, OCBOEHUH MpaBUJl GE€3011aCHOTrO
oOpallieHus ¢ BeIeCTBaMU B TOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMHUU Ha YpOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMsI Ba)XKHOE 3HAUYEHHE
npuoOpenu Takue e, Kak:

— (hopMupOBaHHE MHTEIJIEKTYAJIbHO Pa3BUTOM JIMUYHOCTH, TOTOBOM K caM00Opa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY IPUHSATUIO pEIIEHUH, CIOCOOHOM aganTHpOBaThCs K
OBICTPO MEHSIOIIMMCS YCIOBUSAM XKHU3HU;

— HampaBJIEHHOCTh OOyYEHHUs Ha CHUCTEMaTHYeCKoe MpHOOIIeHHe o0yJaromuxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABAaTEJIbHOM  NIEATENBHOCTH, HAy4HbIM  METOAAaM  IO3HAHUS,
(bOpMHUPYIOITUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— ofecrieueHue YCJIOBHM, CHOCOOCTBYIOUIMX MPHOOPETEHHI0 OOYdYaloIIMMUCS OIIbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHUS M CAaMOIIO3HAHHUS, KIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMITETEHIIHI), UMEIOIINX YHHUBEpCAbHOE 3HAUEHHUE JUIsl Pa3IMYHbIX BUIOB JEATEIbHOCTH;

— ¢opmupoBanue oOmel GyHKIIMOHATFHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
yHuclle YMEHUI OOBSCHATh M OLICHUBATh SIBICHUS OKPYXKAIOLIEro MHUpPA, MCIONb3ys 3HAHUS U
OMBIT, TOJYYEHHBbIE MPH H3YYEHUH XUMHH, TNPUMEHATh MX MpPH peleHuH npolieM B
NIOBCEAHEBHOM KU3HU U TPYI0BOM JIEATEILHOCTH,

— (opmupoBaHue y 00y4aromuxcs r'yMaHUCTHUECKUX OTHOILIEHHM, TOHUMaHUs [IEHHOCTH
XUMHUYECKHX 3HaHWM Ui BBIPAOOTKM SKOJOTMYECKH I€]1eco00pa3HOro MoBeleHus B OBITY U
TPYIOBOM IEATEIBHOCTH B LIEIAX COXPAHEHMs CBOETO 3J0POBbA U OKPYXKAIOLIEH MPUPOAHOU
Cpensbl;

— pa3BUTHE MOTUBALMU K 00YUYEHHUIO, CIOCOOHOCTEHN K CAMOKOHTPOIIIO M CAMOBOCITUTAHHIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npoduis 1 HaIIPaBJICHHOCTU AaJbHEUIIero 00yueHHs.



OO1ee YUCIIO YacoB, OTBEACHHBIX IS M3yYCHUS XUMHUHU HAa YPOBHE OCHOBHOTO OOIIETrO
oOpa3oBanus, coctaisieT 136 dacoB: B 8 kiacce — 68 yacos (2 gaca B Hesleno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).



COJAEP/KAHUE OBYYEHUA
9 KJIACC

BemecTtBo 1 XUMHYeCKas peaKkuust

Ilepuognuecknit 3axkoH. Ilepmommnueckas cucremMa xumudeckux odnemeHtoB J[. M.
MenpeneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOMCTB XUMHYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOAOB, Kalus, KaldbLUs U UX COEAMHEHUH B COOTBETCTBHM C
II0JIO’KEHUEM 3JIEMEHTOB B [lepruoandeckoi CuCTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHne BeniecTBa: BHJbI XUMHUYECKOM CBA3M. THIBI KPUCTAJNIMYECKUX PEIIETOK,
3aBUCHMOCTb CBOMCTB BEIECTBA OT THUIIA KPUCTAIMYECKOM PEMIETKM M BHUJA XUMHUYECKOU
CBSI3H.

Knaccugukanus ¥ HOMEHKIaTypa HEOPraHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBONCTBA
BEUIECTB, OTHOCSIUMXCSA K Pa3jIMYHBIM KJIacCcaM HEOPraHMYECKUX COCIMHEHUM, N€HETHYECKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukanus XuMUYEeCKAX peakuil Mo pa3IudHbIM MPHU3HAKaM (IO YUCIY U COCTaBy
YYacTBYIOUIMX B peakUUH BEUIECTB, MO TeIIoBoMYy 3(dexry, Mo H3MEHEHHIO CTeneHen
OKHCIICHUSI XMMHUYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH, MO YYaCTHIO KaTajlu3aropa). DK30- U
HHIOTEPMUYECKUE PEAKIIMU, TEPMOXUMUYECKUE YPABHEHHUSI.

[TonsiTne 0 cxopocT XUMHUYEcKO peakiuu. [loHsTHe 00 0OpaTHMMBIX M HEOOPATHMBIX
XUMHUYECKMX peakuusax. [loHATHE O TOMOreHHBIX M TeTepOoreHHbIX peakuusx. Ilonsatue o
karanuse. lloHatne o XumuueckoM paBHOBeCHH. DakTOpbl, BIMSIOIIAE Ha CKOPOCTh
XUMHUYECKON pEeaKIMU U MOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEbHBIE PEAKIIMM, DSJEKTPOHHBIM OallaHC OKUCIMTEIBHO-
BOCCTAHOBUTENIBHON peakuuu. COCTaBIEHHE YPABHEHMM OKHMCIUTENIBHO--BOCCTAHOBUTEIBHBIX
peakIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOr 0 OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTHoHBI,
AQHUOHBI. MexaHu3M JAMCCOIMAllMM BELIECTB C pa3jIMYHbIMU BHJAMU XHUMHMUYECKOH CBS3H.
Crenenp qucconnanui. CUabHbIE U CIIA0bIe 3JEKTPOIUTHI.

Peakiun moHHOro o6MeHa. YcClOBHs HMPOTEKAHUS peakiMii HOHHOTO OOMeHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoMCTBa KUCIOT, OCHOBaHHUI M COJIe B CBETE
MpEeJICTaBICHU 00 3IeKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakIMy Ha HOHBI.
[TonsTHE O THAPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJENSMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHWYECKUX BEIIECTB —
METAJJIOB M HeMeTalioB (rpadura u anmasza), CIOXKHBIX BEUIECTB (XJIOpHIa HaTpus),
MCCJIEJOBAHNE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEaKIUH OT BO3ACUCTBHS PA3IUUYHBIX
(bakTOpOB, HCCIEI0BaHUE IEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpolecca AMCCOLMALUN
KHUCJIOT, IIeio4Ye W cojeil (BO3MOMKHO HCIIOJIb30BAaHME BHUEO MAaTepUalioB), IPOBEIECHUE
OTBITOB, WITIOCTPUPYIOIIMX IMPHU3HAKU MPOTEKaHMs peakiuii MOHHOTO oOMeHa (oOpa3zoBaHHE
ocajika, BBIACNCHHE Tra3a, 0Opa3oBaHME BOJbI), OINbBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUUil (FOPEeHHE, PEaKUUU DPAa3IoKEHUs], COSAUHEHNUS),
pacrno3HaBaHWE HEOPTraHMYECKHX BEUIECTB C IOMOIIBIO KAavyE€CTBEHHBIX DPEAKLUN Ha HOHBL,
pEIIeHNE SKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 1 MX cOeJUHEHHSA

OOmast xapaktepucTuka TajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIC
creneHu okucineHuss. CtpoeHue M (PU3MYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TaJOIE€HOB.



XWMHYECKHE CBOMCTBA Ha MpHUMeEpe XJopa (B3auMOACHCTBHE C MeETalJlaMH, HEMETaJUIaMH,
miesoyamu).  XusopoBopopod. ConsiHasi KMCIOTa, XUMHYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPO/ia Ha OPraHM3M uelloBeka. BaykHelme Xi1opuabl
U X HaXO0XJCHUE B IPUPO/IE.

O6mas xapakrtepuctuka 31eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble creneHu okucieHus. CTpoeHne M (pU3MUYECKHE CBOWMCTBA MPOCTHIX BEUIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHBIE MOAM(PHUKAINN KUCIOPOJa U Cepbl. XUMHUECKUE CBOWCTBA
ceppl. CepoBonopoa, cTpoeHue, (U3MYECKHe M XUMHYecKHe cBoiicTBa. OKCHIBI Cepbl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KUCIOTa, PU3NYECKUE U XUMHUYECKHE CBOMCTBA
(oOme Kak MpeNCTaBHTENS Kiacca KHUCIOT M crenuduueckue). XUMHYECKUE pPEeakluu,
JeKallue B OCHOBE MNPOMBIIIICHHOTO croco0a IMoiydeHHUs CepHOi KucioTel. IIpumenenue
cepHoit kucinoTel. Conu cepHOM KUCIOThI, KaueCTBEHHAs peaklus Ha cyibdaTr-uoH. Haxoxaenue
ceppl U €€ coelMHEHUH B TMpupoae. XHUMHUECKOE 3arps3HEeHHE OKpYKalolel cpenbl
COECIMHEHUSIMU Ccepbl (KUCIOTHBIE O, 3arpsA3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
[PEIOTBPALLCHUS.

OO6mass xapaktepucTuka 31eMeHTOB VA-rpymnmbl. OcoOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHbIE CTEMEHH OKHUCIEeHUS. A30T, paclpocTpaHeHHEe B Tpupone, Qusmveckue u
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUAK, ero GU3N4ecKue 1 XUMUIECKHIE
CBOWCTBA, MoJlydeHue u npuMenenue. Conu aMMOHUs, NX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHue. KadecTBeHHas peakuus Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ MOJIyueHHE,
¢u3myeckue M XUMHUYECKHE CBoOiicTBa (0oOmIMe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX
yno0peHuit. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOMIEeH Cpeabl COSAMHEHUSIMU a30Ta (KUCIOTHBIE
JIOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBl U BOAOEMOB). docdop, amaoTponHble MOIUPHUKAIMU
doctopa, puzndyeckue u xummuueckue cporctBa. Oxcun docdopa (V) u pochopHas kucnora,
¢usznueckne M XHMMHUYECKHE CBOWCTBa, moiydyeHue. lMcmonbp3oBanue ¢ocdaroB B KauecTBe
MUHEPATBHBIX YIOOpPEHUH.

OOmast xapakrepuctuka 31aeMeHTOB |VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUs] aTOMOB,
XapaKTepHble CTENEHH OKHCICHMS. YTIIEpO, alUIOTPONHbIE MOIU(HUKAIIMH, pACTIPOCTPaHEHHE B
npupoje, Gu3ndeckue u XuMUIecKrue cBoicTBa. Ancopoums. KpyroBopor yriepoaa B mpupoe.
Oxkcupel yraeposaa, ux (pU3NYecKue U XUMHUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
NOJTy4eHHEe U MPUMEHEHHE. DKOJIOTUYECKUe MPOoOJIeMbl, CBsI3aHHbBIe ¢ okcuaoM yriepoaa (1V),
TUIOTe3a II100aJbHOr0 MOTEIUICHUsT KJIMMaTa, MapHUKOBBIA APQeKT. YroibHas KUCIOTa U €€
conu, UX (PU3MYECKHMe M XHMMUYECKHE CBOMCTBA, IMOJIyueHHE W TNpuMeHeHue. KauecTBeHHas
peakiusi Ha  KapOoHar-uoHbl. lcmonb3oBanume kapOoHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[TepBoHayanpHble MOHATHS 00 OPraHUYECKUX BELIECTBAX KaK O COCIMHEHMSX YIiepoja
(MeraH, »TaH, OSTWJEH, AalETWIEH, JTaHOJ, IJHMIEpPUH, YyKCcycHas Kucnora). Ilpuponnsie
VCTOYHUKU YIJIEBOAOPOAOB (Yroib, MPUPOJIHBIA Ta3, HEPThb), MPOAYKTHl HX IMepepadoTKU
(OeH3uH), UX pOJIb B OBITY U MPOMBIIUIEHHOCTH. [ToHsATHE O OHOIOTHYECKH Ba)KHBIX BEIECTBAX:
XKHUpax, OelKax, yrieBoJaXx — M HMX pOJM B KU3HM YelOBeKa. MarepuaabHOe €IMHCTBO
OpPraHMYECKUX M HEOPTaHMUECKUX COCTUHEHHH.

Kpemunii, ero ¢usnveckue M XUMHUYECKHE CBOWCTBA, TIOJYYCHHE W TIPUMCHEHHE.
Coenunaenuss kpemHusi B mpupone. OOmme mnpencraBineHuss o0 okcune kpemuaws (V) u
KpeMHHUEBOM kucioTe. CUIIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeiimue



CTPOUTENIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. [IpoGiemsl
0€30MacHOTO UCIOJIb30BAHUS CTPOUTEIIBHBIX MATEPUAJIOB B TOBCEAHEBHON KU3HH.

Xumuueckuii IKCnepumMenm:

U3y4eHHue o0paslloB HEOPraHUUYECKUX BEIECTB, CBOIMCTB COJISTHOM KHCJIOTHI, MPOBEICHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpaxkaromue (QU3NYECKUe M XUMHUYECKHE CBONCTBA TAJOICHOB M MX COCIWHEHUH (BO3MOXKHO
UCIIOJIb30BAaHUE BUACOMATEPUAIOB), O3HAKOMIICHHE C 0OpaslaMu XJIOPUAOB (TaJOTeHUIOB),
O3HAKOMJICHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIHOJIb30BaHUE
BUJICOMATepHanoB), HaOmoJeHHe Tmpolecca OOyrauBaHUS — caxapa TOJ  JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHCIIOTHI, U3yUYE€HHE XUMHUECKUX CBOMCTB pa30aBICHHOI CepHOM
KHUCIIOTHI, TIPOBEJICHUE KAUeCTBEHHOW peaklMu Ha Cynb(ar-uoH W HaAOIOJEHUE NpH3HaKa e€
MPOTEKaHus, O3HAKOMIICHHE ¢ (PU3MYeCKMMH CBOWCTBaMHU a30Ta, docdopa M HX COeIUHEHUN
(BO3MOYHO HCIIOJIb30BAaHHUE BHIEOMATEPUAIIOB), 00pa3iaMu a30THHIX U (PochOpHBIX yrnoOpeHui,
MoJIydeHHe, coOupaHue, pacrlo3HaBaHWE W HW3y4YeHHWE CBOWMCTB aMMHakKa, IMPOBEACHUE
KAUeCTBCHHBIX peaKknuid Ha HOH aMMOHUsS U Qocdar-noH W U3YYCHHE NPH3HAKOB WX
MPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPHUPOBAHHOW a30THON KHUCIOTHI C MEIbI0 (BO3MOXHO
UCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3y4YEHHE MOJENeld KPUCTANTMYECKHX PEHIETOK aiamasa,
rpadura, ¢ymwiepeHa, O3HAKOMIICGHHE C TIPOIECCOM aICOpPOIMM PAcTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIIEM U YCTPOMCTBOM MPOTHBOTA3a, MOJIyYeHUEe, COOMpaHue, pacrlo3HaBaHue
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, MpOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CUJIMKAT-UOHBl M W3Yy4YEHUE TMPU3HAKOB HX TMPOTEKAHUs, O3HAKOMJIEHHUE C MPOAYKIHEH
CHUJIMKATHOW TPOMBINIJICHHOCTH, PEIIEHNEe SKCIEPUMEHTAIBHBIX 3a/a4d 1o Teme «Baxuenmme
HEMETaJUTbl U UX COCTUHEHUS.

MeTta/ibl M UX COCAUHEHUS

OO0mass xapakTepUCTHKA XHUMHUYECKHUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHUU UX
nonoxkenus B [lepuonnueckoit cucreme xumudyeckux 3mnemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeTaminueckas CBSI3b M METAUIMYECKas KPUCTAJTMYECKast
pemeéTka. DIEeKTPOXUMHUYECKUN psJ HanpsbDKeHUH MeTaioB. PU3MUecKHe U XUMUYECKHE
cBoiicTBa MeTamioB. OOmme cnocoObl MoMy4eHuss MeTaioB. [loHATHE O KOPPO3UU METaNIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOoppo3uu. CruiaBsl (CTallb, YyTyH, TIOPATFOMUHUN, OpOH3a) U
WX TIPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[[{enounble MeTalIbL: TOJIOkKEHUE B [leproanueckoit cucreMe XMMUYECKUX 31eMeHToB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. Puznueckre U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U THAPOKCHUIIBI HATPHS U Kanus. [Ipumenenune
MIEJIOYHBIX METAIOB U UX COCTMHECHUMN.

[IlenoyHo3emMenpHbIE METAUIBl MarHuii M KaubLUi: mosiokeHue B Ilepuoamueckoit
cucreMe xumudeckux sneMeHtoB JI. M. MeHaeneeBa, CTpoe€HHE HX aTOMOB, HaXOXKJIEHUE B
npupozae. PU3NYeCKUe U XMMHUYECKHE CBOMCTBA MarHusl U KaJlblusa. BaxkHenme coeanHEeHUs
KaJbpus (OKCUM, TUAPOKCUA, cosin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHtoB J. WM.
MengeneeBa, CTpOEHHE aTOMa, HAXOXKAEHUE B Npupoac. PU3NYECKHE U XMMUYECKUE CBOWCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/Ia U TUIPOKCH]IA AIFOMHHHSL.

Kenezo: mnonoxenue B Ilepronnueckod cucteMe XUMUYECKHX a3nemeHToB J[. H.
MenzeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B mpupojac. OPU3NuecKue U XMMUYECKUE CBOMCTBA
xkene3a. Oxkeupnwl, Tuapokcunsl u conu skenesa (I1) m xenesa (lll), ux cocra, cmoiicTBa u
MOJIyYEeHHE.



Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pa3laMu METa/lIOB W CIUIaBOB, MX (U3UUYECKUMHU CBOMCTBAMH,
U3YYCHHUE PE3YNbTaTOB KOPPO3UU METAIIOB (BO3MOXKHO HCIIOJIB30BAHKME BHICOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCHIA KaJbIUs U HATPUS C BOJIOM (BO3MOXKHO UCHOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEeHHUs 3Kee3a B
KHCToposie  (BO3MOXKHO — HCIIOJIB30BAaHWE  BUIACOMATEPHUATIOB), IMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKlMi Ha MOHBI: MarHus, Kajlblus, aIIOMUHUS, IMHKA, xene3a (Il) u xenesa
(1), meau (1), HaGMrOIcHKE U ONMHMCAHHKE MPOIECCOB OKPAIIMBAHUS IIAMCHM MOHAMHU HATpHS,
KaJusl U KaJbliig (BO3MOXKHO MCIIOJIb30BAaHHME BHAEOMATEpUANIOB), UCCIIEIOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIa aIFOMUHUS M TUIPOKCH/IA [IMHKA, PEIICHHE YKCIIEPUMEHTAIBHBIX 3a7a4 110
TeMme «BakHeWIe METallyIbl U UX COCIUHEHUS.

XuMHsA U OKpYsKaKOLIas cpeaa

BemiectBa 1 MaTepuansl B MOBCEJHEBHOM JKU3HH 4YeloBeKa. be3omacHoe MCIoNib30BaHKe
BCIICCTB M XUMHUYECKHX peaknuii B ObITy. llepBas momoms TpH XUMHUYECKHX OXKOTax |
OTPaBJICHHSIX.

XUMUYECKOe 3arps3HEHHE OKpYyKarolen cpepl (MpeaenbHas JOMmycTUMasi KOHIEHTpalus
Beniects, qainee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHYECKUX MTPOOIIeM.

XumuuecKkuii IKcnepumenm:

U3ydeHHe 00pa3IoB MaTePHAIIOB (CTEKIIO, CIUIABBI METAIIIIOB, TTOJIMMEPHBIC MATCPHAIIHI).

Mesxicnpeomemmuunle céa3u

Peanuzarus MeXNpeAMETHBIX CBSA3€H MPU M3yUYEHUU XUMUHU B 9 Kilacce OCyIIEeCTBISETCS
4yepe3 UCIOJb30BaHWE KaK OOIIMX ©CTECTBEHHO-HAYYHBIX TIOHATHH, TaK W IOHSATHM,
SIBIISTFOIIIAXCSI CHCTEMHBIMH TSI OT/ICTBHBIX MPEAMETOB €CTCCTBCHHO--HAYIHOTO ITUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTe3a, 3aKOH, TEOpus,
aHalM3,  CHUHTE3,  KIacCH(HUKalus,  MEePUOJUYHOCTh,  HAONIONEHUE,  DKCIEPHUMEHT,
MOJICTTUPOBAHUE, H3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBIN d3PPEKT, TEXHOJIOTHS, MaTCPHAITHI.

Oduznka: Marepusi, aToM, OJJIGKTPOH, NPOTOH, HEHUTPOH, WOH, HYKJIHJ, W30TOIBI,
pPaZIMOaKTUBHOCTb, MOJEKYNa, OSIEKTPUYECKH 3apsii, MPOBOJAHUKH, MOTYIPOBOJHUKH,
TUDIIEKTPUKH, (POTOITIEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOe COCTOSIHHME BEIECTBa, ras,
pacTBOp, PACTBOPUMOCTH, KPUCTALIMYECKAs PEMIETKA, CIUIaBbl, (U3UYECKHE BEIMYUHEI,
€IMHHIIB I3MEPECHHUS, KOCMHYECKOE TIPOCTPAHCTRO, TUIAHETHI, 3BE3/16I, COJHIIE.

buonorus: ¢orocunres, npixanue, Omocdepa, 3KocucTeMa, MUHEpAIbHBIE yIO0OpEHMUS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENLHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TIOPOJBI, IOJE3HBIE
HCKOTIaeMbIe, TOTUTHBO, BOJTHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOEGHUS IPOrpaMMbl OCHOBHOrO 0Omiero o0Opa3oBaHus
JOCTUTAIOTCS B XOZIe O0Y4YEHHUSI XMMUHU B €JUHCTBE YU4E€OHOM M BOCIIUTATEIBHOMN JIEATEIILHOCTH B
COOTBETCTBUM C  TPAJAULIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMA W  JyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, MPUHATHIMU B OOILECTBE IpPaBUIAMU M HOpPMaMM HOBEICHUS U
CHOCOOCTBYIOT MpOLIECcCaM CaMOITO3HAHMS, CAMOPA3BUTHUSA M COLIMATM3ALINN 00YYarOIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPaXAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACHIMPEHHE OIbITAa JEATEIbHOCTH Ha e&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMS:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACIIE/INI0, TIOHMMAaHMS 3HAYCHUsS XMMHUYECKOH HAyKH B JKH3HH COBPEMEHHOTO OOIIecTBa,
CIOCOOHOCTH BJIAJIETh JOCTOBEPHON MH(OpManueil o mepeaoBbIX JOCTHKEHUSAX U OTKPBITHIX
MHUPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoHcTBe
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPEICTaBICHNUs O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILECTBEHHO  IOJIE3HOM,
y4eOHO-HUCCIIEIOBATENIbCKOM, TBOPUECKOW W JAPYIMX BHIAX JESATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOM JI€ATENbHOCTH MNP BHIIOJHEHUH Y4eOHBIX, TO3HABATENIbHbIX 3a/1a4,
BBIMOJIHEHUM XHMUYECKHUX SKCIEPUMEHTOB, CO3/JaHUM YUEOHBIX IPOEKTOB, CTPEMJIEHUS K
B3aMMOIIOHMMAHUIO U B3aMMOIIOMOIIM B Ipoliecce 3TOH y4eOHOW IesTeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IMOBEIEHHE W TIOCTYNKH CBOMX TOBApHUIIEH C IO3WUIMH HPAaBCTBEHHBIX M
NIPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHIA MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUS O BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH M COCTABISIONINE OCHOBY IS
NOHWMaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOAbI, B3aMMOCBA3SIX YelloOBeKa ¢ MPUPOJHON Cpeod, O posu
XUMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO3HABATEbHBIE MOTHBBI, HAlpaBJICHHBIE Ha IOJyYeHHE HOBBIX 3HAHWUN I0 XUMHH,
HEOOXOMUMBIE JUII OOBSCHEHHS HaOIIOJAaeMbIX IPOIECCOB W SIBJICHUH, I03HABaTEIILHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphl, B TOM YHCIIE HABBIKOB CaMOCTOSTEIbHOM paboThI
C y4yeOHBIMH TEKCTaMH, CIIPABOYHOH JUTEpaTypoi, AOCTYMHBIMH TEXHHUUYECKUMH CpPEeACTBAMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTFOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHON M HCCIEeI0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HaNpaBJICHHOCTH M YPOBHsI 00yueHUs B JaJIbHEHIIEM;

4) ¢popMupoBaHHUs KYJIbTYPHI 310POBbS:

OCO3HaHME IICHHOCTU JKU3HH, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY 3/0pPOBBIO,
YCTAaHOBKM Ha 370POBbI 00pa3 JKU3HU, OCO3HAHME IIOCIECACTBUI W HEMPUSTHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojs, HAapKOTHKOB, KYpPEHHs), HEOOXOAWMOCTH COOJIOACHUS



mpaBujl O€30MaCHOCTH TPH OOpAIICHWH C XUMHUYECKHMH BEIIECTBAMU B OBITY M pEaIbHOU
KU3HU;

5) TPy10BOT0 BOCIIMTAHMSI:

MHTEpPEC K MPAKTUUECKOMY M3YyUEHUIO MpoQeccuii U Tpyaa pa3IudHOro poJia, yBaKeHHE K
TpyAy M pe3yjibTaTaM TPYJIOBOM [AEATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE MpPUMEHEHUs
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM IJUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpodecCHOHaIbHONW NEATENbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTh a/IallTUPOBATHCS B TPO(HECCHOHATILHOM cpelie;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

IKOJIOTHUYECKH ITIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (H3UYECKOMY U TCUXHUYECKOMY 3I0POBBIO,
OCO3HAHHE IICHHOCTH COOJIFOICHUS TIPaBUJI OE301aCHOTO MOBEACHHS TP pa0doOTe ¢ BEIIECTBAMH,
a TaKKC B CUTyalluAX, YTPOXKAOMINUX 3JOPOBbIO U JKU3HHU JHOIICI;'I;

CIIOCOOHOCTH TPHUMEHSITh 3HAHUS, MOJydaeMble MpPU HM3YyYECHUH XUMUH, JJIs pEHICHUS
3aJ1a4, CBSI3aHHBIX C OKPY’KaIOIIEH MPUPOJAHOIN CPeIOi, /Ui MOBBIIICHUS YPOBHS AKOJIOTHYECKOM
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYECKHX MPOOJIeM U MyTed WX PelieHUs
MMoCpCACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHA, YMCHHA PYKOBOJACTBOBATHCA UM B
MO3HABATENIbHON, KOMMYHUKATUBHOM U COLIMAIBLHON MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocrase MCTAIPEAMCTHBIX PE3YJIbTATOB BBIACIAIOT 3HAYMMBIC JIA q)OpMI/IpOBaHI/Iﬂ
MHUPOBO33pEHUsI OOIIEHAYYHbIE MOHATUS (3aKOH, TEOpUSs, MPUHIUIN, FUNoTe3a, (akKT, CUCTEMA,
MPOILIECC, IKCTIEPUMEHT U JAPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
nmpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPEeIMETOB (JOPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HayyHOW KapTHMHE MUpa, U yYHUBEpCalbHblEe ydeOHble NEHCTBUS (T103HABaTENIbHbIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATHUBHBIE), KOTOpble oOecnedynBaroT (OPMUPOBAHME TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMBI JIOTUYCCKOro MBIINUJICHUA TIIPU OCBOCHUH 3HAHWUU:
pacKpblBaTh CMBICH XHUMHYECKUX TMOHATHA (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHABIMBATh B3aMMOCBSI3b C JIPYTUMU MOHATUSMU), UCIIONH30BATh MOHATHUS AJs1 O0BICHEHUS
OTIIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATH OCHOBAaHUS M KpPUTEpUU A KiaccUPHUKaUU
XUMHWYCECKHNX BCIICCTB U XUMHNYCCKUX peaKHHﬁ, YCTaHaBJIMBATh MPUUYMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YUEHUsI, CTPOUTH JIOTUUECKUE PACCYXKIeHUsS (MHAYKTUBHEIE, IEAYKTUBHBIE,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

yYMEHHE MPHUMEHTHh B Ipoliecce MO3HaHMS MOHATUS (MpPEAMETHbIE U METalpeIMETHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XHMHH, NPEOOPa30BBIBATh HIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XUMHYecKkass (GopMylna M YypaBHEHHE XHMHYECKOM peakuud — TpU pElIeHUH Y4eOHO-
MO3HABATENbHBIX 33/a4, C Y4€TOM OTHUX MOJEIbHBIX NPEICTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKH H3YyYaEMBIX OOBEKTOB — XMMHUYECKHX BEIECTB U
XUMHNYCCKUX peaKuHﬁ, BBIABIIATH OGH.[I/IC 3aKOHOMCPHOCTHU, NMPHUUYNHHO-CJICACTBCHHLIC CBI3U U
MMPOTUBOPCUUA B U3YyHACMBIX ITPOLECCAX U SABJICHUAX.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.



YMEHHE HCIOJIb30BaTh MOCTABJIEHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3bl IO TPOBEPKE NPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHHU3AlMH M MPOBEACHHUIO YYECHHUECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JI0M MpoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3yibTatr, (opMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOTO OIbITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O MPOJICIIaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATH3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUYHBIX BUIOB
U GOpM MPEACTABICHHS, TOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XMMHUYECKOTO COAEp)KaHUs, CIpaBOYHbIE IMMOCOOMsA, pecypchl IHTepHETa), KpPUTHYECKH
OILICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMAIIHUIO;

YMEHHE MPUMEHSTh Pa3INdHble METOJIbI U 3aIPOCHI MPHU MOUCKE U 0TOOpe UHGOpPMAIUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHHS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTIpPEeNIeIEHHOT0 THUMA, MPHOOpPETeHHE OIbITa B 00JAaCTH WCIONB30BaHUS HH(POPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHIE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpPMY MpenCcTaBICHUS
MH(pOpMallMl U WIUTIOCTPUPOBATh pEIIaeMble 3a/ladl HECJIOKHBIMU CXEMaMH, JuarpaMMaMi,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh W aHAIM3UPOBATh B Mpollecce Y4eOHON U HCCIeI0BaTEIbCKOU
NeSITeIbHOCTH HH(POPMALIMIO O BIHUSHUM MPOMBIIIUIEHHOCTH, CEIbCKOI0 X035HCTBA U TPaHCIIOPTa
Ha COCTOSIHME OKPYXarollel MpupoHON CpeIbl.

KoMMmyHukaTHBHBIEe yHHBepcaibHblIe yueOHbIe JeHCTBUSA:

yYMEHUsl 3agaBaTh BOINpPOCH (B Xoie nauanora W (WIM) JAUCKYCCHH) IO CYLIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS] OTHOCUTENIBHO BBIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHMsI IPEACTABIISAT MOJyYEHHbIE PE3YJIbTaThl T03HABATEIbHON AESITETbHOCTH B YCTHBIX
W THUCBMEHHBIX TEKCTax; JeiaThb NPE3CHTALUI0 pPEe3yJbTaTOB BBITOJIHEHUS XUMHUYECKOTO
JKCIIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHHsI yueOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOH MO3HABaTEIbHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PEIICHUHM BO3HHUKAIOIIMX MpoOjeM Ha OCHOBE Yydéra
OOIIMX WHTEPECOB U COTJacoBaHMs NO3MLUN (0OCYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JEUCTBUM, ONpeeeHNe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIE 1eCTBHUSA:

YMEHHME CaMOCTOATEIBHO ONPEIENATh LIEIU ACITEIbHOCTH, MIJIaHUPOBAaTh, OCYLIECTBIIATD,
KOHTPOJIMPOBaTh W MpPU HEOOXOAUMOCTH KOPPEKTHPOBAaTh CBOIO JEATEIbHOCTb, BBIOMpPATH
HaubOosnee HS(P¢eKTUBHbIE CHOCOOBI peleHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITEJIbHO COCTABJISITh WJIM KOPPEKTUPOBATh MPEIJIOKEHHBIA aIrOpUTM JEUCTBUM Npu
BBIIIOJIHEHUH 33JaHUN C y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHHH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX U PEAKIMUIX, OLIECHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3yibTaTa 3asBICHHON 1Ienu,
YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/AJIaraeéMble B YCIOBUU 3aJaHUI.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX pE3yJIbTAaTOB IO OCBOCHHUIO 00S3aTEIBHOTO COJEPIKAHMA,
YCTAaHOBJICHHOTO JIaHHOW (enepalibHOW paboyeil mporpaMMoi, BBIACISIOT: OCBOCHHBIC



o0y4aroIMMUCST Hay4yHbIC 3HAaHUS, YMEHUS M CIOCOObI JeicTBuH, cnenuduueckue A
OpeIMETHOW 00acTH «XUMUS», BUIBl JAEATEILHOCTH MO TOJIYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IIUYHBIX YYEOHBIX U HOBBIX CHUTYalIUsX.

K xonny oOyuenus B 8 Kjacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHMN: aTOM, MOJIEKYJd, XUMHUYECKUAN
DJIEMEHT, IPOCTOE BEILUECTBO, CIIOXKHOE BELIECTBO, CMeCh (OQHOpPOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAs M MOJIEKYJISIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas MO XUMHYECKOTO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM 00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHLIATEIEHOCTh, CTENICHh OKUCIICHUS, XUMUYECKas peakiys, Kiaccuukanus
peakuuii: peakliuyi COeAMHEHNUS, pEaKLUU Pa3IoKEHUs], PEaKI[UN 3aMELICHUS, PEaKIUU
0o0MEeHa, 9K30- U SHJIOTEPMUYECKHE PEaKIMH, TeIUIOBON 3 (EeKT peakuuu, siApo aToMa,
JJIEKTPOHHBIN CIIOW aToMa, aTOMHas OpOUTalb, pajuyc aromMa, XMMHUYECKas CBs3b,
NOJIIpHAsl U HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBast JOJIs BEIECTBA (IIPOLIEHTHAsI KOHIIEHTPALKsl) B pacTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATUN U NPUMEHSATH 3TU
MOHSITHS IIPU ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJI€HHUS (OpMyNn BEIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OTpE/eNATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHMSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPUHAIJICKHOCTb BELIECTB K
OTNpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHAsl U MOHHAs) B HEOPTaHUUECKUX COCTUHEHUSX;

packpbiBaTh cMmbIca llepnoanueckoro 3akona [. M. MenneneeBa: 1eMOHCTpUPOBATh
MOHMMAaHHE MEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT MX
nosioxkeHuss B Ilepumonuyeckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTapo;
ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoil cucTeMbl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas moarpynmna (A-rpynma)» u
«mobounas moarpynna (b-rpynma)», Manble W OonblIMEe MEPHOABI, COOTHOCHUTH
0003Ha4YeHusI, KOTOopble UMeroTcsl B Tabnuue «llepuoanueckas cucreMa XMMHUECKHUX
anemeHToB J[. . MenneneeBa» ¢ 4HMCIOBBIMM XapaKTEPUCTHUKAaMU CTPOEHHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsa  sapa, oOIlee YHCIO 3JIEKTPOHOB U
pacrpeesieHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIacCU(UIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY Y4YacTBYIOIIMX B pPEaKIMU BELIECTB, MO TEIJIOBOMY
apdexry);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3IUUHBIX
KJIACCOB,  IIOATBEP)KJAasi  ONHUCAaHUE IPUMEPAMH  MOJIEKYJSIDHBIX  ypaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

IIPOrHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCHMOCTH OT MX Ka4eCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHUsI XUMUYECKUX IIPEBPALLICHUN B Pa3IMYHbIX YCIOBUSIX;
BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MACCHI BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 AJIEMEHTa 10 (hopMyJie COSTMHEHHUS, MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 10 YPAaBHEHUIO XMMUUYECKOM peakLnu;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHeHHE, 0000IeHNE, CHUCTEMAaTH3alUI0, KIAaCCU(PUKAILUIO, BBISIBICHUE MPUUYUHHO-
-CJICICTBEHHBIX CBSI3€M — JUJIl MU3YYEHUSI CBOMCTB BEILECTB M XMUMHUYECKHX pPEAKIUH,
€CTECTBCHHO-HAyYHBIE  METOJbI  TO3HaHWS  —  HAONMIOJAeHWEe,  HM3MEpEHHeE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEaTbHBIN U MBICICHHBIN);

CIeIOBaTh MpaBWJIaM TIOJB30BAHUS XUMHYECKOW TMMOCYI0M U JabOpaTOpHBIM
o0opy/sOoBaHUEM, a TaKXke IMpaBWIaM OOpAaIlEHUS C BEIIECTBAMU B COOTBETCTBHH C
UHCTPYKUHUSMU MO BBIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJTYYCHHUIO
U coOupaHuio ra3o00pa3HbIX BeEIIECTB (BOAOPOAA M KHUCIOpPOAA), IMPUTOTOBICHUIO
PacTBOPOB € ONPEACIEHHON MacCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
U MPOBOJUTh XMUMHUYECKHE HKCIIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB ILIEJIOUYEH U
KHUCTIOT C TIOMOIIIbIO MHIUKATOPOB (JIakMmyc, peHondTanenH, METUIIOPaHK U Jpyrue).

K konimy oOydenus B 9 kjacce ImpeIMETHBIC Pe3yJbTaThl HA 0a30BOM YPOBHE JOJIKHBI
OTpaXkaTb CHOPMHUPOBAHHOCTH y OO YUAIOIIUXCSI YMEHHH:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX HNOHSTHUNA: XUMHUYECKUH 3JEMEHT, aTroM,
MOJIEKYJIa, NOH, KATUOH, aHHMOH, IIPOCTOE BELLECTBO, CI0XKHOE BELIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATENIBHOCTh, CTENEHb OKHCIICHUS, XMUMHYECKash peaklus, XUMUYEeCcKas
CBSI3b, TEIIOBOM 3(PEKT peakluu, MOJb, MOJSPHBII 00BEM, PaCTBOP, ANEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIMTUYECKAs JUCCOLMAIMS, pEaKIuh HOHHOIO OOMEHa,
KaTaJln3aTop, XHWMHYECKOE paBHOBECHE, OOpaTUMblE W HEOOpaTUMbIE pPEaKIuH,
OKHUCJINTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCINTENb,  BOCCTAHOBUTEID,
OKHCJICHME M BOCCTaHOBJIEHUE, aJJIOTPONUs, amM(OTEepHOCTb, XMMHUYECKas CBS3b
(KoBaJIeHTHasl, WOHHAs, MeETAJJIMYEcKas), KpPUCTAJUIMUECKas pEIETKa, KOpPPO3Hs
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakIuu, HpeaeNbHO IOIyCTHUMas
xoHuentpauus [I/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX MOHATUH M NPUMEHSTH 3TU
MIOHSITHS ITPU ONIMCAHUM BEILECTB U UX IPEBPAICHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJHMKY JUISI COCTaBJi€HHUS (OpMyn BeEIIecTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCIEHHUS XUMHUYECKMX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, INPUHAMJIEKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIaCCy COCNMHEHHWH 1o (opMyrnam, BUJ XUMHUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYecKasl) B HEOPraHMYECKMX COEIMHEHHUSX, 3aps]l HMOHA IO XUMHUYECKOMH
dopmyre, xapakTep cCpelbl B BOAHBIX PAacCTBOpPAaxX HEOPraHWYECKUX COCTUHEHWH, THUI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmblca llepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTpUPOBATH
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh Tabnuunyo Gopmy Ilepuonnyeckoit
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3nyaTh IMOHATUS «rJ1aBHas noarpynna (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u  OOJBIIHE TIEPUOJBI,
COOTHOCHTH 0003HAu€HHs, KOTOpbIE HUMEIOTCSI B MEPUOAMYECKON Tabnuue, C
YHCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMHUYECKHUX JIEMEHTOB (COCTaB U
3apsj sapa, o01Iee YUCIIO IEKTPOHOB U pacHpeesieHue UX 0 3JIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIKME 3aKOHOMEPHOCTM B HW3MEHEHHU CBOWCTB DJIEMEHTOB U HX
COEIMHEHUI B IpEJeNax MaJbIX IEPUOJOB U IJIABHBIX HNOAIPYNI C YYETOM CTPOCHUS
UX aTOMOB;



KJIacCu(UIIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XMMUYECKHE
peakuuu (IO YUCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, 10 TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHUX dJIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBaTh) OOLIME U cHeuupuyeckue XMMHUYECKHE CBOWCTBA
IPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPHKAAsl ONMCAHNE IPUMEPAMU MOJIEKYJISPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX pEaKLUi;

COCTaBJIATh YPAaBHEHHUS JICKTPOJIUTHUYECKON JUCCOLMUALIMU KUCIIOT, IIEJI0UYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
MOATBEP)KJAIOIUX CYIIECTBOBAHME TE€HETUYECKOM CBSA3M MEXIY BeEIECTBAMU
pa3IM4YHBIX KJIACCOB;

pacKpbIBaTh CYHIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUI IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX peaKui;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOECHMSI, BO3MOKHOCTH
IPOTEKaHUsI XMMUUYECKUX MPEBPAILEHUI B pa3IMYHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcCChI BEILIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PacUYEThI 10 YPABHEHUIO XMMUUYECKON pEeaKlny;

coONoaTh MpaBWa IIOJIb30BAHUSI XUMHYECKOW TIOCYJOH U J1TaOOpaTOpPHBIM
o0opyOBaHUEM, a Tak)Ke IpaBHUia OOpaIlEeHUs C BELIECTBAMH B COOTBETCTBUHU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHHUIO JJAOOPATOPHBIX XUMHUYECKHX OIBITOB I10 MOJYYCHHIO
¥ cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTIIEKUCIIOTO Ta3a);

IIPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KAaUECTBEHHBII COCTAaB PA3JIMYHBIX BELIECTB:
pacno3HaBaTh ONBITHBIM IMYTEM XJIOpHA-, OpoMHI-, MOAUA-, KapOoHat-, ¢ocdat-,
CHWJIMKAT-, Cyiab(dar-, TUJIPOKCHI-UOHBI, KATHOHbI AMMOHHS M MOHBI H3yYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX HEOPraHMYECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIBbHON NEATENIbHOCTH — aHAU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHE, CHUCTEeMAaTU3alUI0, BBIABICHUE MPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUI1 M3Y4YEHMs] CBOWMCTB BELECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEINPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TemaTtuueckoe IJIaHUPOBAHUC.

9xuacc
KoJsun4yecTBOo 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakrnyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
Pa3znea 1. BenmecTBO 1 XUMHYeCKHEe peaKku
[loBTOpEeHue u yrioyOnenue 3HaHUN Bbu6moteka [JOK
1.1 5 1
OCHOBHBIX Pa3JIesioB Kypca 8§ kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peakuuii https://m.edsoo.ru/7f41a636
DJIEKTPOIMTHYECKAS JUCCOIALIMS. bu6nmorexa LIOK
1.3 8 1 1
XUMHYECKUE PEAKI[K B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepucTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' snemeHToB VIIA-rpynmel. ["amoreHs https://m.edsoo.ru/7f41a636
- Ob6mas Xapz\1;<|T:pHCTHKa XgMI/I‘{eCKI/IX . BuGmorexa [OK
: JJIEMEHTOB -rpynisl. Cepa u eé
Py P https://m.edsoo.ru/7f41a636
COETMHEHUS
s Ob6mas xape\t;iepHCTHKa );I/IMI/I'—I;CKI;)X , . BuGmorexa [OK
: anemeHToB VA-rpynnsl. A30T, pocdop u ux
by ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO0mas XxapakTepucTUKa XUMHIECKIX
bub OK
2.4 anemeHToB |VA-rpynnel. Yraepoa u 8 1 2 nommotexa L

erMHI/Iﬁ 1 UX COCIUHECHU S

https://m.edsoo0.ru/7f41a636
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Hroro mo pazneny 25
Pa3gen 3. MeTa/iIbI M BX COeTUHEHU S
bubnunoreka LIOK
A I 4
3 Obume cBolCTBA METAILIOR https://m.edso0.ru/7f41a636
bub6 OK
3.2 Baxxueiimue Metauibl 1 UX COSIUHEHUSI 16 htI/tIp::I;I/(r)T:.E’eI;asﬁ).ru 17§414636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BemecTBa 1 MaTepuaisl B )KU3HU 4EJIOBEKA 3 bubmorexa HOK
' m P https://m.edso0.ru/7f41a636
Htoro no paznemny 3
PesepBHOE Bpemst 3 bubmorexa HOK
P p https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68
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IToypounoe niianuposanue 9 KJIACC

N KosmnuecTBo yacos JJIeKTPOHHBIE
o
Kontpoas Jara uugpoBbie
n/ Tema ypoka
I u3yuyeHusi  oOpa3oBaTesIbHbIE
pecypcsl
[Iepnonnueckuit 3akoH. Ilepuonnueckas bubmumoreka [IOK
L https://m.edso0.ru/00adb5
cUCTeMa XUMHUYECKUX JIEMEHTOB /| 06.09.2023 p
Menneneesa 9e
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB Bubmiorexa LIOK
P B} https://m.edsoo.ru/00adb6
XUMHYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPHOI0B 07.09.2023 b6
Knaccugukanus u HoMeHKIaTypa bubamorexa IOK
B P https://m.edsoo.ru/00adb7
HEOPTraHWYECKUX BEIIECTB 13.09.2023 o2
Buabl XuMUYECKOU CBA3U U TUIIBI bubmmoreia LIOK
A ,_ https://m.edsoo.ru/00adba
KPUCTAITIMYECKUX PEIIETOK 14.09.2023 6
KonTponbnas padora Nel no teme «IloBTOopenue
6 .
U yriyOJieHue 3HaHWH OCHOBHBIX Pa3/IeioB 90.09.2023
Kypca 8 Kiacca»
Knaccuguka o eaKLITiE TIo bubmuorexa [JOK
naccu(UKaIUs XUMHUECKUX PEaKIINH 11
B peait https://m.edsoo.ru/00adbc
Pa3IUYHBIM MpPU3HAKAM 21.09.2023 b0
[ToHsiTHE O CKOPOCTH XUMUUYECKON PEAKLIUU. bubnmnoreka [JOK
[ToHATHE O TOMOT€HHBIX U T€TEPOTEHHBIX 97 09.2023 https://m.edsoo.ru/00adbe

pCaKknusax

9a



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
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[TonaTue o xumuueckom paBHoBecuH. DaKkTOpHI,

bubmuorexa [JOK

8 BJIMSIFOIIME Ha CKOPOCTh XUMHUECKOM PEaKIIUU 28.09.2023 https://m.edsoo.ru/00adc?2
MOJIOKEHHUE XMMHYECKOTO PAaBHOBECHS A 8c
bubmuoreka [JOK
9 OKUCIUTENEHO-BOCCTAHOBUTEIIBHBIC PEAKIHH 04.10.2023 https://m.edsoo.ru/00adca
de
Teo AIEKTPO €CKOM aucconua Bubmiorexa LIOK
ust TPOJTUTHY i au HaIiu.
10 DI SIICTPOL 8 HHat https://m.edsoo.ru/00adcd
CusbHbIE U clTa0ble AIEKTPOIUTHI 05.10.2023 68
bubmuoreka [JOK
11 WoHHbIC ypaBHEHHsI PeaKIHit 11.10.2023 https://m.edso0.ru/00add4
48
XUMHYECKHE CBOMCTBA KUCIIOT M1 OCHOBAaHHM B bubmuorexa [JOK
12 CBETE MPEACTABICHHI 00 3JCKTPOIUTHUCCKOM 12102023 https://m.edsoo.ru/00add5
JIUCCOLAALIA d8
XuMHU4YecKrue CBOMCTBA COJICH B CBETE bu6mmorexa [IOK
13 HPE/ICTABICHUIN 00 AIICKTPOIUTUUECKON 18.10.2023 https://m.edsoo.ru/00add8
JTIUCCOLIAAIIIN b2
bu6mmoreka [IOK
14 [MousTHE O TUAPOIH3E CONEH 19 10.2023 https://m.edso0.ru/00add9
d4
bu6mmoreka [JOK
15 O00011IeHNE U cUCTEMATU3ALNS 3HAHUN 25 10.2023 https://m.edsoo.ru/00addd
12
b K
[Tpaktuueckas padora Ne 1. «Pemienue Homorexa LO
16 https://m.edsoo.ru/00addb
HKCIIEPUMEHTAJIbHBIX 3a7a1)» 26.10.2023 fa
17 KonTponbnas pabota Ne2 o teme bubnnorexa [JOK
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«NEKTPOIUTHYECKAS TUCCOLHALIHSL. 08.11.2023  https://m.edsoo.ru/00adde
XUMHUYECKHE PEaKIIUU B PACTBOPAX» c0
OO01m1ast XxapaKTepUCTHKA raJIOTeHOB Bubmorexa LIOK

18 B ParcTept ' https://m.edsoo.ru/00addf
XHMHYECKUE CBOWCTBA HA IPUMEPE XJI0pa 09.11.2023 o2
XnopoBonopos. ConsiHast KHCIIOTA, XUMUYECKUE bubamorexa IOK

19 Up AOPOA. ’ https://m.edsoo.ru/00adel
CBOICTBa, [10JIy4E€HUE, IPUMEHEHUE 15.11.2023 04
[TpakTiueckas paborta Ne 2 o teme bubnnoreka [JOK

20 «Ho“nyquHe COJISIHOM KHCIIOTBI, H3y4eHHE ¢€ 16.11.2023 https://m.edsoo.ru/00ade3
CBOICTB» 48
Brruucnenus no ypaBHEHHUSIM XUMHYECKUX bubnnorexa [HOK

21 peaKInii, €CIM OJMH M3 PEarcHTOB JaH B 22 11.2023 https://m.edsoo.ru/00ade4
HU30BITKE 88

bu6mmoreka [IOK
VIA-

22 ObMIas XapaKkTepHCTHKA JIICMCHTOR https://m.edsoo.ru/00ade6

TPYTIITBI 23.11.2023
4a

AnnoTpornHble MOAM(UKALIUU CEPBI. bubnuoreka [IOK

23 Haxoxienue cepbl v €€ COeIMHEHHUH B TPUPOJIE. 29 112023 https://m.edsoo.ru/00ade6
XuUMHUYECKHE CBOMCTBA CEPBI o 4a
Cepos T ps—— bubmuorexa [JOK

24 CPOBOAIOPOA, € vp OCHHE, QUSHHCCKHC https://m.edsoo.ru/00ade8
XUMHUYECKHE CBOMCTBA 30.11.2023 02
Oxcunpl cepobl. CepHast KHCIIOTa, (pU3nyecKue u Bubmiorexa LIOK

25 CHIBL CEPRL- fp JI0Ta, QUSHHCCKHe https://m.edsoo.ru/00adea
XUMHYECKHE CBOMCTBA, IPUMEHEHHE 06.12.2023 28

26 XUMHUYECKUE PEaKInH, JIeKaIue B OCHOBE bu6mmoreka [IOK
MPOMBIIIICHHOTO CIIOCO0a MOyYeHHUsI CEPHOM 13.12.2023 = https://m.edsoo.ru/00adec
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KHUCJIOThl. XUMHYECKOE 3arpsi3sHEHUE
OKpY’Karolllel cpelibl COeAMHEHUSIMU CEPhI

8a

Brrunciienne MaccoBoil 1071 BBIXOJA IPOAYKTA

bubmuoreka [JOK

27 https://m. I
peaki 14.12.2023 ps://m.edso0.ru/00adec
8a
OO0m1as XxapakTepucTUKa 3J1IeMEeHTOB VA- bubmuorexa [JOK
28 rpymIbl. A30T, pacCIpOCTPaHEHUE B IPUPO/IE, 20.12.2023 https://m.edsoo.ru/00adee
(u3HYeCKre ¥ XUMHUYECKHE CBOMCTBA o a6
AMMUaK, ero GU3NIeCKUe U XUMHYCCKHE Bubmiorexa LIOK
29 . https://m.edsoo.ru/00adf0
CBOIICTBa, MOJIy4€HUE U TIPUMEHEHHUE 21.12.2023 04
b K
[TpakTuueckas padora Ne 3 o Teme Homorexa LO
30 . https://m.edsoo.ru/00adfl
«[Tony4yenune aMMuaka, U3y4eHUe €ro CBOMCTB 27.12.2023 30
A3OTHas KUCIOTa, € Pu3nIecKre 1 XUMHUIECKHe Bubmiorexa LIOK
31 y ’ https://m.edsoo.ru/00adf3
CBOMCTBa 28.12.2023
06
" .
e o s
32 P YAODP o https://m.edso0.ru/00adf5
XVMHYECKOE 3arpsi3HEHUE OKPYIKaIOLIEH Cpeibl 10.01.2024 18
COCIMHEHUSIMH a30Ta =
®ochop. Oxeun docdopa (V) u pochopnas bubnmnorexa [JOK
33 KHCIIOTa, (PU3NYECKHE U XUMHUYECKHE CBOWCTBA, 11.01.2024 https://m.edso00.ru/00adf6
TIONTydeHue 8a
Ucnonb3oBanue hocdaToB B KauecTBe bubnmoreka [JOK
34 MHUHEpaJIbHBIX Y100peHUi. 3arps3HeHune 17.01.2024 https://m.edsoo.ru/00adfc
IpUPOHOU cperbl hocharamu o 20
35 Yraepon, pacipocTpaHEHHE B IPUPOJIE, bubnmuotexa [JOK
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(u3ryecKre 1 XMMUYECKHE CBOMCTBA 18.01.2024  https://m.edsoo.ru/00adfd
9c
Oxcuppl yraepona, ux pu3ndeckue u bubmumoreka [IOK
36 XUMHYECKHE CBOMCTBA. DKOIOTHYCCKUE 24.01.2024 https://m.edsoo.ru/00adfe
po0IIeMbl, CBsI3aHHbIe ¢ OKcuaoM yrieposa (1V) o be
bu6mmoreka [IOK
37 VYronbpHast KUCIIOTa U €€ CONH 25 01.2024 https://m.eds00.ru/00ae00
6¢C
[TpakTuueckas paborta Ne 4 o reme "llonydyenue bubnnoreka [JOK
38 yrJIeKucoro rasza. KayecTBeHHas peakius Ha 31.01.2024 https://m.edso0.ru/00ae02
KapOoHaT-HOH" 7e
bu6mmoreka [IOK
39 [TepBoHaUYaIbHBIE MTOHATHS 00 OPraHHYECKUX https://m.eds00.ru/00ae05
BEIIECTBaX KaK O COCUHEHHX yriepoa 01.02.2024 4e
bu6mmoreka [IOK
40 Kpemuuii u ero coeinHEeHUsS 07.02.2024 https://m.edsoo.ru/00ae08
Oa
[TpakTuueckast pabota Ne 5. Pemenue bu6mmoreka [JOK
41 IKCIIEPUMEHTAILHBIX 33/1a4 [0 TeMe 08.02.2024 https://m.edsoo.ru/00ae0b
«BaxkHeue HeMeTauTbl M UX COSTUHEHUS 2
. bubnuoreka [IOK
42 KonTponbhas pabota Ne3 no teme «Baxueiinme https://m.eds0o.ru/00ae0e
HEMETAILIBI U MX COCAUHECHUSI 14.02.2024 18
OO01mas XxapakTepUCTHKa XUMUYECKUX IIIEMEHTOB BuGmiorexa LIOK
43 — MeTaos. Meranmirieckas Caase https://m.edsoo.ru/00ae10
METAJIIINYECKasi KpUCTaNINYeCKas pee€TKa. 15.02.2024 36
®usnvecKue CBONCTBA METAIIIOB —
44 XHUMHUYECKHE CBOICTBA METAIOB. bu6mmoreka [IOK
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DNEKTPOXUMHUYCCKHNA Psi/I HAMTPSHKCHUN 21.02.2024 = https://m.edsoo.ru/00aell
METAJI0B 56
§6mne CHIOCOOBI TIOTyUYeHUS MeTaJIJIOBI.CCHJIaBBI. BuGmiorexa LOK
45 ancnueHHsI 10 YPaBHCHUSM XUMHUYCCKHUX https://m.edsoo.ru/00ae 11
peaKkIui, eclid OAUH U3 PEareéHTOB COJACPKUT 22.02.2024 56
pUMECH —
bu6mmoreka [IOK
46 [ToHsiTHEe 0 KOPPO3UU METAILIIOB 28.02.2024 https://m.edsoo.ru/00ael2
78
bubmuoreka [JOK
47 [Ienouynbie METAIIBI 29.02.2024 https://m.edsoo.ru/00ael14
b2
bubmuorexa [JOK
48 OKCH/IBI ¥ THAPOKCHIBI HATPUS M KaIUs 06.03.2024 https://m.edso0.ru/00ae14
b2
[IlenoyHO3eMENBHBIE METAILITBI — KAJbLIHUN 1 bubnuorexa LIOK
49 y : https://m.eds00.ru/00ae15
MarHui 07.03.2024
e8
bu6mmoreka [IOK
50 Baxkueiiie coeIMHEHUS KaIbIIUs 13.03.2024 https://m.edsoo.ru/00ael5
e8
51 O06o01IeHre u crucTeMaTu3alus 3HaHu| 14.03.2024
bubmuorexa [JOK
52 KécTkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUS 90.03.2024 https://m.edsoo.ru/00ae18
86
53 [IpakTuueckas padota Ne 6 mo treme "XKecTkocTh bubnmuotexa [JOK
BOJIbI M METOJIbI €€ yCTpaHeHus" 21.03.2024  https://m.edsoo.ru/00aela
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e8

bu6mmoreka [IOK

54 ATrOMUHUI 03.04.2024 https://m.edsoo.ru/00aelc
64
bu6mmoreka [IOK
55 AmboTepHbIC CBOMCTBA OKCH/IA M THIPOKCH 1A 04.04.2024 https://m.edsoo.ru/00aelc
64
bu6mmoreka [IOK
56 Keneso 10.04.2024 https://m.edsoo.ru/00aeld
86
Oxkcuapl, TuapoKcu bl u con xenesa (1) u bubnuorexa LIOK
7 ’ https://m. I
> senesa (111) 11.04.2024 egps /im.e0500.1/002e35
58 O0001Ienre U cucTeMaTH3alNs 3HAHAN 17.04.2024
[Tpaktuyeckas padora Ne 7. Pemenue bubnuoreka [IOK
59 AKCIEPUMEHTAIBHBIX 33124 110 TeMe 18.04.2024 https://m.edsoo0.ru/00ae3d
«Baxxnenne MeTaiIbl U UX COEIUHEHUS» o e8
ot o ot pearemon o buGnotexa LIOK
60 PEAIIHH, CCIH OAWH 13 PEAreHTon A https://m.edso0.ru/00ael7
U30BITKE WU COECPIKUT NMpUMecH. Brrancienus 24.04.2024 50
MacCOBOH JOJIH BBIX0OJIa MPOAYKTA PEeaKIINH -
61 O00011IEHNE U CUCTEMATU3AIMs 3HAHUN 25 04.2024
62 KonTponbhas pabota Ne4 o teme «Baxuelinue
METAJIBI U UX COCANHEHU) 02.05.2024
63 BemectBa 1 maTepuansl B IOBCEAHEBHOW KU3HU bu6mmoreka [JOK
YyeJIoBeKa 08.05.2024  https://m.edsoo0.ru/00ae3f
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50

bu6mmoreka [IOK

64 XUMHYUECKOE 3arPsA3HEHUE OKPYKAIOIICH CPe/Ibl 1 09.05.2024 https://m.edsoo.ru/00ae42
70
p erme . bu6mmoreka [IOK
65 0JIb XMMHH B PEIICHUHN KOJIOTHYCCKUX 1 https://m.edsoo.ru/00aed2
npo0em 15.05.2024 70
PesepBHEblil ypok. O0001IIEHHE U bubmnorexa LIOK
66 p YpOK: iu 1 https://m.edsoo.ru/00ae0d
cucreMaru3anus 3HaHuil 16.05.2024 0a
bu6mmorexa [IOK
P i )
67 CSCPBIBIN YPOX 0606?1%“6 1 1 https://m.edsoo.ru/00adb3
cHUCTEMATH3allis 3HAHUI 22.05.2024 3c
bu6mmorexa [IOK
P i )
68 C3CPBIBIN YPOX 0606?1%“6 1 1 https://m.edso0.ru/00ad9c
cHUCTEMATH3allis 3HAHUI 23.05.2024 b2
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68
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