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HHOACHUTEJIBHAA 3AIIMCKA

[IporpaMmMa o XuMuu Ha YPOBHE OCHOBHOI'O 0OIIIEr0 00pa30oBaHMs COCTaBJICHA Ha OCHOBE
TpeOOBaHUIl K pe3yJapTaTaM OCBOECHHS OCHOBHOH 00pa3oBaTENIbHON IMPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npencrtaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepanbHOU
paboueii mporpaMmbl BOCIIUTAHUS U C YYETOM KOHLEIIMHU MpernojaBaHus y4eOHOro mpeamera
«Xumusi» B 00pazoBaTeNbHBIX Opranu3anusiax Poccuiickoit deaepanum.

[IporpaMmma mo xXuMHHM Ja€T MPEACTABICHUE O IENAX, OOIIeH CTpaTrernu OOydeHUs,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO NpPEAMETa, YCTaHABIHUBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpkKAHUE, IPEIyCMATPUBAECT paclpeesieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM MPOrpaMMbl [0 XUMHH, OMPeIesieT KOJINYECTBEHHbIE
Y KaueCTBEHHbBIC XapaKTEPUCTUKU COACPKAHUS, PEKOMEHAYEMYIO MTOCIEA0BATEIbHOCTD U3yUEHUS
XUMHHU C YIETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JJOTMKH Y4eOHOTO Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEW 00YUaIOIINXCS, OMPEAEIIIeT BO3SMOXKHOCTH MPEAMETA IS peaTn3auu
TpeOoBaHUIl K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl HA YPOBHE
OCHOBHOTO 0011ero o0pa3oBaHus, a Takxke TpeOOBaHHM K pe3ylbTaTaM OOydeHHs XHMHUU Ha
YPOBHE IIeJIel M3y4YeHHs MPEeIMeTa U OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBHOMN NEATEIHHOCTH
00ydJaromerocs 1o OCBOCHUIO yueOHOTO COICPKAHUS.

3HaHHE XUMUH CIIY’)KUT OCHOBOH A1 (pOpMHUpOBaHUS MUPOBO33pEHUST 00yUaIOIIErocs, ero
MPEJICTABICHUI O MAaTePUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
IIPEJICTaBICHUS O B3aUMOIPEBPAILECHUAX SHEPTUU U 00 HBOJIIOLUHU BEILIECTB B IPUPOJIE, O MYTAX
pelieHus TI00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
SHEPreTUYeCKOM, MUIEBOI U SKOIOTHUECKON 0e30MacHOCTH, MPOoOIeM 3JpaBOOXPAHEHHUS.

N3yuenune xumuu:

CIOCOOCTBYET peann3alii BO3MOKHOCTEN Il CaMOpa3BUTUS U (POPMUPOBAHUSI KYIbTYPHI
JMYHOCTH, €€ o011el u (yHKIIMOHAIbHOW IPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHUE MBIIUIEHUS! U TBOPUECKUX CIOCOOHOCTEH o0ydarommuxcs,
HaBBIKOB MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeabHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCJIEIOBATEIbCKUX YMEHHMI, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HHU, TaK U B
MpoeCCUOHAIBHON JESTENHHOCTH;

3HAKOMHUT €O CHNEUU(UKON HAyYHOrO MBIIUICHUS, 3aKJIabIBa€T OCHOBBI IIEJIOCTHOTO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TarioM B (POPMHPOBAHUU
€CTECTBEHHO--Hay4YHOI IrpaMOTHOCTH 00y4YaroluXcs;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HaHUSM, K TPHUPOJIE, K 4YEOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOrMYecKoe OOpa3oBaHHE
o0yJaromuxcs.

JlanHble HampaBiieHHss B OOy4E€HHH XUMHUHU OOecredyuBaroTCsl CHEelU(UKON colep:kaHus
y4eOHOro MpeiMeTa, KOTOPbIH SIBIISIETCS earorn4ecky aJanTHPOBaHHBIM OTpakeHHEM 0a30BOM
HayKH XMMUU Ha ONPEJEIEHHOM 3Talle €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHsS OPUEHTUPOBAH Ha OCBOEHUE
00y4JaroIMMHUCS CUCTEMbI MIEpBOHAYATIbHBIX MOHATHI XUMUHU, OCHOB HEOPraHUYECKONH XUMHUU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHSATHH OPTaHUYECKOW XUMHUH.

CrpykTypa colepkaHHs MPOrpaMMbl 110 XUMHH C(HOPMHPOBaHAa Ha OCHOBE CHCTEMHOTO
noaxoja kK eé msydeHuro. CopepaHHe CKJIAJbIBAETCSI U3 CUCTEMBI NOHATHH O XMMHUYECKOM
AIIEMEHTE M BEIIECTBE M CHUCTEMBbI IMOHATUH O XuMHUueckod peakuuu. OOe 3TH CHCTEMBbI



CTPYKTYPHO OPraHU30BaHbl IO NPHUHIMIY IOCIEI0BATEIBHOIO Pa3BUTHS 3HAHMM HAa OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN PAa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOT'O YU€HHSI KaK OCHOBBI BCEI'0O €CTECTBO3HAHUS;

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

— YYEHHUSI O CTPOCHHUH aTOMa U XMMUYECKOH CBS3H;

— IPEJCTABICHUN 00 AIIEKTPOTUTUICCKON JUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH TMOJYYCHHBIX U
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATEIHHO OT OJJHOTO YPOBHS K IPYTOMY, BBITIOTHSSA
GbyHKIIMY 0OBSICHEHHS U TPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPaKTUYECKOTO
MPUMEHEHUS U MOTYYCHUS U3y4aeMbIX BEILIECTB.

OcBocHHE MPOrpaMMBI M0 XUMHUHU CIIOCOOCTBYET (HDOPMHUPOBAHHIO TPEACTABICHUS O
XMMUYECKOM COCTAaBJISIOIICH HAYYHOM KapTUHbI MHUpa B JIOTUKE €€ CUCTEMHOM MpPHUPOJBbI,
LIEHHOCTHOTO OTHOILLIEHHUSI K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
MIPOUCXOUT C TIPUBIICYCHUEM 3HAHMI U3 PAHEE U3YUCHHBIX YICOHBIX MpeaAMeToB: «OKpyKarOIuit
Mup», «bronorus. 5—7 knaccel» U «Du3uKa. 7 KIacey.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (OPMHUPOBAHKE 3HAHUN OCHOB XMMHYECKON HAYKH KaK
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
13 KOMIIOHCHTOB MHPOBOW KYJIbTYpHI. 3ajada y4eOHOro mpeaMeTa COCTOUT B (pOpMHpPOBAHUU
CUCTEMBl XUMHUYECKHX 3HAHWA — BaXHEHIMX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETHUYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHYECKOT0 XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNHU K HAYYHBIM METO/IaM MO3HAHUS IPU U3YYEHHUH BEIIECTB M XUMUYECKUX PEaKiuil, B
GbOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATEIBHBIX YMEHUW W HX TNPUMEHEHHH B Y4YeOHO-
MO3HABATEIIEHON M y4eOHO-UCCIIC0BATEIHCKON NeATeIbHOCTH, OCBOCHUH TPAaBHII OE30ITaCHOTO
oOpallieHus ¢ BEIIeCTBaAMU B TOBCETHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMs Ba)XHOE 3HAUYCHHUE
NPUOOPETHN TaKKe LIETH, KaK:

— (opMHUpOBaHHE MHTEIUIEKTYaIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOYYEHHUS Ha CHCTEMAaTHYECKOE MPUOOIICHHE OO0yJaromuxcs K
CaMOCTOSITEIbHOW ~ TIO3HABATECIIbHOW  JEATEIBHOCTH, HAay4YHBIM  METOJaM  TO3HAHU,
(bopMUPYIOITUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH,

— o0ecrnieueHne YCJIOBHM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYUYAIOIIUMUCS OIbITa
Pa3HOOOPA3HON NEeATETLHOCTH, MO3HAHUS M CaMOIO3HAHUS, KIFOUEBBIX HABBIKOB (KJIFOYEBBIX
KOMITETEHIIHH ), IMEIOIINX YHUBEPCATBHOE 3HAYCHHE JIJIS1 PA3IMIHBIX BUOB JICATCILHOCTH;

— ¢gopmupoBanue o61Iel PYHKIIMOHATHHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
qrcIie YMEHHUH OOBSCHATH U OIICHUBAThH SIBIICHUS OKPYKAIOIIET0 MUPA, UCIIONIB3Ys 3HAHHUS U OTIBIT,
MOJIYYCHHBIC MPU W3YyYEHUU XUMHUHU, MPUMEHATh WX TPH PEHICHUH MPoOJIeM B MOBCETHEBHON
KU3HH U TPYJIOBOH JESITEIBHOCTH;

— (opMupoBaHue y 00y4aromuxcs TYMaHUCTUYECKUX OTHOIICHUM, TOHUMAaHUS [ICHHOCTH
XUMHUYECKHX 3HAHWHA 1 BBIPAOOTKU SKOJOTHYECKH IEIecO00pa3HOro MOBENCHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEAX COXPAHEHHUS CBOETO 3J0POBbI M OKPYXKAIOIMIEH MPUPOTHOMN
Cpenpbl;

— pa3BUTHE MOTUBAIIMU K 00YUEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO
HAa OCHOBE YCBOGHHUS OOIIEYENIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
poQ sl ¥ HAMPABIICHHOCTH JAJIbHEHUIIIET0 00yUeHUS.



MECTO YYEBHOI'O IIPEJIMET «XUMMHS» B YYHEBHOM IIJIAHE

OO11ee YuCIIO YacoB, OTBEAEHHBIX JUIS M3ydeHHs XuMuH B 9 kimacce — 70 yacoB (2 yaca B
HEJICTIIO).



COJAEPKAHUE OBYYEHUA

9 KUIACC

BemecTtBo 1 XUMHYeCKas peaKuust

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema xumuyeckux »saemeHtoB J[. .
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHHUU CBOMCTB XUMHYECKHX
AJIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, KajIbLUs U UX COEAUHEHUH B COOTBETCTBHM C
II0JIO’KEHUEM DJIEMEHTOB B [Ieprnoandeckoil CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHMJBI XUMHUYECKOW CBSA3H. THUIBI KPUCTAIUIMYECKHUX PEHIETOK,
3aBUCHMOCTb CBOMCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUIA XUMUYECKOU CBS3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPTaHWYECKUX BEIIEeCTB. XMUMHYECKUE CBOWMCTBA
BEUIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJaccaM HEOPraHWYECKUX COCIUHEHHH, T'eHEeTU4ecKas
CBSI3b HEOPTaHUYECKHUX BELIECCTB.

Knaccugukanus XuMUYEeCKAX PeaKkIyil Mo Pa3IudHbIM MpHU3HAKaM (IO YUCIY U COCTaBYy
YYaCTBYIOUIMX B PEAKIMH BELIECTB, M0 TEIIIOBOMY 3P (HEKTY, IO U3MEHEHHUIO CTETICHEH OKHCICHHS
XUMHUYECKHX JJIEMEHTOB, [0 OOpaTUMOCTHM, IO Y4YacTHIO KaTajau3aropa). OJK30- H
SHJOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE YPABHEHUS.

[TonsiTue o ckopoctn xumuyecko peakuuu. Ilonarue 06 oOpaTUMBIX U HEOOPATHMBIX
XUMHUECKHX peakuusx. [loHATHE O TOMOreHHBIX U TeTeporeHHbIX peakuusx. I[lonstue o
karanuse. [lonsaTue o xumMnyeckoMm paBHOBeCUH. DaKTOpPHI, BIUSAIOLINE HA CKOPOCTh XUMHUYECKON
peaKLuy U MOJI0KEHUE XMMHYECKOIO PABHOBECHSL.

OKHUCIUTEbHO-BOCCTAHOBUTENIBHBIE PEAKIH, SJICKTPOHHBIA OanaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHWE YpaBHEHHUH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakimii ¢ UCMOJIb30BaHUEM METO/1a JIEKTPOHHOr 0 OanaHca.

Teopust 2NEKTPOIUTHUECKON IUCCOLMALUU. DJIEKTPOJIUTHI U HEIIEKTPOIUTHl. KaTHOHBI,
aHUOHBI. MexaHW3M IMCCOLMALINN BEIIECTB C Pa3IMYHBIMU BUIaMHU XUMHUYECKOM CBA3U. CTENEHb
nuccouranuu. CUibHbIE U c1a0ble 3JEKTPOIUTHI.

Peakuyuu monHoro o6meHa. YcinoBHs MPOTEKAHUs peaKlMid MOHHOTO OOMEHa, MOJIHBIE U
COKpAaILEHHBIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBA KUCIIOT, OCHOBAaHUI M COJIEH B CBETE
OpeCTaBIeHUH 00 >JIEKTPOJUTHUECKOW nucconuanuu. KadecTBeHHBbIE pPEaKlMU Ha HOHBI.
[TonsiTHE O THIPONH3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJEISMU KPUCTAJUIMYECKHUX PEIIETOK HEOPraHWYECKUX BEIIECTB —
METAJUIOB M HEMeTalioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJOpHAa HaTpHs),
HCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUYECKOH peakIuu OT BO3ACHCTBHS PA3IUYHBIX
(bakTOpoB, UCCIIEOBAHUE 3JEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, Mpolecca JAUCCOLUAIIN
KHCJIOT, IeJI04Yel U coJiel (BO3MOKHO HCIOIb30BAHNE BHJIEO MAaTEPHUAJIOB), IPOBEACHUE OMBITOB,
WUTIOCTPUPYIOIIUX MPU3HAKK MPOTEKaHUs peakluii MOHHOro oOMeHa (oOpa3oBaHHE OCajlKa,
BbIJIEJICHHE Ta3a, 00pa30BaHME BOJIbI), OMBITOB, WJUIIOCTPUPYIOMIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTENBHBIX peaklIUil (TOpeHHe, peakluu pPas3oKeHMs, COeIUHEHUs), paclio3HaBaHUE
HEOPraHMYECKUX BELIECTB C IIOMOIIbIO KAaueCTBEHHBIX pEaKUMW Ha HOHBI, pEIIECHUE
AKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl U MX coeJUHEHUS



OOmiass xapakTepucThuka rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEepHBIE
crerieHu okucieHusi. CtpoeHune M (PU3MYECKHE CBOWCTBA IMPOCTHIX BEIIECTB — TaJOI€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOJEHMCTBHE C MeETaulaMH, HEMETaJlulaMu,
nienouamu).  XuopoBoaopod. ConsiHash KMCIOTa, XMMHYECKHE CBOWCTBA, IMOJIyu€HHE,
npuMeHeHue. [leficTBre Xj10pa U XJIOPOBOJIOPOJa HAa OpraHM3M 4elloBeKa. Baxuenmme XJ1opuabl
U X HaXO0XJIEHHE B IPUPO/IE.

OO6mas xapakrepuctuka 351eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue M (QU3NYECKHe CBONCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONHBIE MOIU(MUKAIIMKA KUCIOPOJa U Cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOZOpOA, CTpoeHHUE, (U3NYECKHEe M XMMHUYEeCKHe CBOMCTBA. OKCHIBI CEpbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (PU3NYECKHE M XMMHUYECKHE CBOWMCTBA
(oO1mKe Kak MmpeacTaBuTesl Kjlacca KUCIOT U crierududeckue). XuMHYECKHe Peakiiuu, JeKalue
B OCHOBE IIPOMBILIUIEHHOTO CIIOCO0a MOy4yeHus: CEpHON KUCIOTHI. [IprMeHeHrne cepHOl KUCIIOTHI.
Conu cepHOMl KHCIOTHI, KaueCTBEHHas peakuus Ha cyiabdar-uoH. Haxoxnenue cepbl u eé
COCIMHEHUHN B IpHUpOAE. XUMUYECKOE 3arpsA3HEHUE OKPYKAOUIEH Cpelbl COCOUHEHUSAMU CEPbI
(KUCIIOTHBIE AOXKIH, 3arPSI3HEHIE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeA0TBPAILICHUSI.

OO6mass xapaktepucTuka 31eMeHTOB VA-rpymnmbl. OcCoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B MpUpoie, (HU3UYECKUE U
XUMHYeCKHe cBoicTBa. KpyroBopoT a3ora B nmpupoje. AMMHUAK, €ro GU3NIeCKHe U XUMHUECKUE
CBOIICTBa, Mony4yeHue u npuMeHeHne. Conu aMMOHHMsI, UX (PU3MUECKUE U XUMUYECKHE CBOWCTBA,
npuMeHeHue. KauecTBeHHass peaklMsi Ha MOHbBl aMMOHMS. A30THasi KUCIOTa, €€ IMOJIy4YEHUE,
duznveckue W XHUMHYECKHE CBOMCTBa (OOIIME KaK TMPENCTAaBUTENsA Kiacca KHCIOT |
cnenuduyeckne). Vcnonap3oBaHWE HHUTPATOB M COJEH aMMOHHUSI B KaueCTBE MHHEPAIbHBIX
ynoOpeHnil. XUMHU4ecKoe 3arpsi3HeHHE OKpY Karolleld cpeibl COeIMHEHUSIMU a30Ta (KUCIOTHBIE
JIOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBl U BOAOEMOB). Docdop, amaoTponHble MOIUPHUKAIMU
docdopa, puznueckue u xumudeckue cpoiictBa. Okcup docdopa (V) u pochopnas kuciora,
¢usznueckue M XHMMHUYECKHE CBOWCTBa, mnoiyueHue. Vcmonb3zoBaHue @ochaToB B KadecTBe
MHUHEpaJIbHBIX Y100pEHUH.

OOmas xapakrepuctuka 31aeMeHTOB |VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTETIEHU OKUCIIEHUS. YTJEepo/, aJlFIOTPOIIHbIE MOAU(UKAIINK, PACTIPOCTPAHEHHE B
npupoje, Gu3ndecKkue U XuMUIecKrue cBoiicTBa. AncopOiusa. KpyroBopot yrieposia B mpupo/ie.
Oxcuapl yraepona, Ux Gpu3M4ecKue U XMMUYECKHe CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPTaHU3MBI,
HOJy4eHHE U MPUMEHEHHE. DKOJIOTHYECKUE MpoOieMbl, CBI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTE3a I100aJIbHOTO TMOTEIUIEHUs KJIMMara, NapHUKOBBIA 3QQeKkT. YTosibHas KUCIOTa U €€
conu, UX (U3MYECKHMe M XHMMUYECKHE CBOMCTBA, IMOJIyueHHE W TNpuMeHeHue. KauecTBeHHas
peaknus Ha KapOOHAT-MOHBIL. Mcnonp30BaHNe KapOOHATOB B OBITY, MEUIIMHE, IPOMBIIUIEHHOCTH
U CEJIbCKOM XO3SIHCTBE.

[TepBoHavanbHble MOHATHS 00 OPraHMYECKHX BEHIECTBAX KaK O COEAMHEHMSIX YIiiepoja
(MeTaH, 3TaH, STUJIEH, alleTUJIeH, ITAHOJ, TJIUIEPUH, YKCyCHasl KucioTa). [IpupoaHble HCTOUHUKH
YIJI€BOAOPOAOB (Yrojib, MPUPOAHBINA ra3, HePTh), IPOAYKTHI UX MepepaboTKu (OEH3MH), UX POJIb
B OBITY ¥ HPOMBIIIIICHHOCTU. [IoHATHE O OMONOTMYECKH Ba)KHBIX BEIIECTBAX: )KHUpax, OeKax,
yriaeBojax — M HMX POJIM B KU3HU dYeloBeka. MarepuanbHOE €IMHCTBO OpPraHHMYECKUX U
HEOPraHMYECKUX COEAMHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUECKHE CBOWCTBA, IOJyuY€HHE M NpPUMEHEHHE.
Coenunenuss kpemMHusi B mpupone. OOmme mnpencrasieHuss o0 okcunae kpemuus (V) u
KpeMHHEBOU KuciaoTe. CHIIMKATBI, UX UCIOJb30BaHUE B OBITY, B IPOMBIIINICHHOCTH. BaxkHelme



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

Xumuueckuii IKCnepumMenm:

U3ydeHrue o0paslloB HEOPraHUYECKUX BEIECTB, CBOMCTB COJISIHOM KUCIOTHI, MPOBEACHUE
KaueCTBEHHBIX PEaKIUi Ha XJOPUA-UOHBI M HAOIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OMbBITHI,
oTpaxkaromue (GU3NUECKUe M XUMHUYECKHE CBOIMCTBA TAJIOTCHOB M MX COCAMHCHH (BO3MOKHO
UCIIOJIb30BaHUE BUACOMATEPUAIOB), O3HAKOMIIEHHE C 0OpaslaMu XJIOpPUAOB (TaJOTeHUIOB),
O3HAKOMJICHHE C oOpa3uaMu ceppl U €€ COeIMHEHUSMU (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATepHaoB), HaOIMOJeHHe Tmpolecca OOyrauBaHUSL —caxapa TOJ  JIeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYCHHE XUMHUECKUX CBOMCTB pa30aBICHHON CepHOM
KHCJIOTHI, TIPOBEJICHHE KauyeCTBEHHOW peakiiy Ha Cyiab(paT-HOH M HaOI0JeHHE MpHU3HaKa e
MPOTEKaHUs, O3HAKOMIIEHHE ¢ (pU3MYEeCKMMM CBOWMCTBaMHU a30Ta, ¢ocdopa U HX COeIUHEHUN
(BO3MOKHO HMCIIOJB30BaHUE BUICOMATEPHUAIIOB), 0OOpa3iiaMu a30THRIX U pochOopHBIX yaoOpeHUH,
[OJIyueHue, coOMpaHue, pacro3HaBaHUWE W U3YYEHUE CBOWMCTB aMMHAKa, IPOBEJCHHE
KaueCTBCHHBIX PEaKIUii Ha HOH aMMOHUSA U (ocdaT-noH U U3YICHHE TPU3HAKOB UX MTPOTEKAHUS,
B3aMMOJICHCTBHE KOHIICHTPUPOBAHHOW a30THOM KUCJIOTHI C MEAbIO (BO3MOXKHO HCHOJIb30BaHUE
BUJICOMATEPHUAIOB), HW3YYEHHE MOJENeH KPUCTAJUIMUECKUX pemEToK anMmasa, rpadura,
¢yiepeHa, 03HAKOMIIEHHE € MTPOLECCOM aICOPOIMH PACTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM
YIIIEM U YCTPOHCTBOM ITPOTUBOTA3a, MOJIydeHHe, COOMpaHne, paclio3HaBaHUE M H3yUCHUE CBOMCTB
VIJIEKUCIIOrO Tra3a, MPOBEACHHE KAueCTBEHHBIX peakIuil Ha KapOOHAT W CHJIMKAT-HOHBI H
W3yYEHUE [MPU3HAKOB WX IMPOTEKaHUs, O3HAKOMIICHME C NPOAYKIMEH CUJIMKATHOU
MPOMBIIIUICHHOCTH, PEIICHUE IKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHeH1me HeMeTalyIbl U UX
COCTMHECHUS».

MeTta/ibl M UX COCAUHEHUS

OO01mas xapakTeprucTUKa XUMUYECKUX 2JIEMEHTOB — METaJJIOB Ha OCHOBAHUHU X MOJIOKEHUS
B Ilepmoanueckoit cucreme xuMudeckux sineMeHToB Jl. 1. MeHneneeBa U CTPOEHHsI aTOMOB.
Crpoenue MmetayoB. Meramnueckas CBA3b M MeETajlIMYecKash KpHUCTAJUIMYECKash pPELIETKa.
DNEKTPOXUMUYECKUN Pl HanpspkeHUM MertayuioB. Du3nyeckue W XUMHUYECKHE CBOMCTBa
MeTaisoB. O0muMe crnocoObl moydeHus MeTamoB. [loHaTHe 0 KOppo3uK MeTaioB, OCHOBHBIE
CrocoObl 3alUThl UX OT Koppo3uu. CmiaBbl (CTanb, YYryH, AIOPATIOMUHHUNA, OpOH3a) M HX
MIpUMEHEHNE B OBITY U TIPOMBIIIIEHHOCTH.

[[{enounble MeTaMIbL: TIOJIOKEHUE B Ileproanueckoi cucreMe XMMUYECKUX 31eMeHTOB /1.
W. MenneneeBa, CTpO€HHE MX aTOMOB, HaXOXJ€HUE B Npupoje. Ou3nueckue U XUMUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kayusi). OKCUIBI M THAPOKCUIIBI HATpHs U Kanus. [Ipumenenue
MIEJIOYHBIX METAJIOB U UX COCTMHECHUM.

[[{enouno3emMenbHBIE METAIBI MATHUM U KalbIUi: ojioxkeHue B [leprnonnueckoii cucteme
xuMuueckux sneMeHToB Jl. M. MenpeneeBa, cTpoeHHe MX aTOMOB, HaXOXJAEHHE B MPUPOJE.
dusnueckrie U XUMHYECKHUE CBOMCTBA MarHUS M KalbIUd. BakHeHIHne coemWHEHUS KalbIHs
(oxcua, TuapoKCcHI, coyn). JKECTKOCTh BOJIBI U CITOCOOBI €€ yCTpaHEHH .

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

Kenezo: mnonoxenue B Ilepronnueckod cuctemMe XuUMUYeCKHX a3nemeHTtoB J[. H.
MennieneeBa, CTpO€HHE aTOMa, HaxOXJAeHHE B mpupoae. Ouznyeckrue U XMMHUYECKUE CBOMCTBA
xkene3a. Okeuawl, Tuapokcunsl u comu skenesa (II) u xenmesa (lll), ux cocraB, cmoiicTBa u
MOJIyYEeHHE.



Xumuueckuii IKcnepumenm:

03HAKOMJICHHE ¢ 00pa3liaMy METAJIOB U CIUIABOB, UX (DU3MUECKUMH CBOWCTBAMU, U3YUCHUE
Pe3yJIbTaTOB KOPPO3UU METAIIOB (BO3MOYKHO MCIOJIb30BaHNE BUACOMATEPUAIIOB), 0COOCHHOCTEH
B3aMMOJICHCTBHUSL OKCHJA Kajbl[Msl M HATPUs C BOJOM (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPHAIIOB), KCCIEIOBAHUE CBOWCTB JKECTKOW BOJIBI, TpoOIlecca TOPEHUs Kele3a B
KHCToposie  (BO3MOXKHO — HCIIOJNIB30BAaHWE  BUIACOMATEPHUATIOB), IMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKlMi Ha MOHBI: MarHus, Kajblus, alFOMUHUS, IUHKA, xene3a (Il) u xenesa
(1), meau (1), HaGMrOICHKE U ONMHMCAHHKE MPOIECCOB OKPAIIMBAHUS IIAMCHM MOHAMHU HATpHS,
KaJusl U KaiblUsg (BO3MOXHO MCIIOJb30BaHHE BUAECOMATEPUAJIOB), UCCIeI0OBaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIa aTFOMUHUS W TUIPOKCH/IA [IMHKA, PEIICHUE SKCIIEPUMEHTAILHBIX 3a/1a4 110
TeMme «BakHeWImne MEeTallyibl U UX COCIMHEHUS.

XuMHs 4 OKpYsKaIas cpeaa

BemectBa 1 MaTepuanbl B MOBCEIHEBHOM JKU3HM 4YejoBeKa. be3omacHoe HCIONIb30BaHUE
BCIICCTB M XUMHUYECKHX peaknuii B ObITy. IlepBas momoms TpH XUMHUYECKHX OXKOTax |
OTPaBJICHHSIX.

XUMHYECKOe 3arps3HEHHE OKpYyKarolen cpepl (MpeaenbHas JOMmyCTHMasi KOHIIEHTpalus
Beniects, qanee — [1/IK). Ponp Xxumuu B penieHuu 3K0I0THYECKUX MPOOIeM.

XumuuecKkuii IKcnepumenm:

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

Mesxicnpeomemmuoie ceasu

Peanuzarus MeXNpeAMETHBIX CBA3EH MPU M3yUYEHUU XUMUU B 9 Kilacce OCyIIeCTBISETCS
4yepes3 UCIOJIb30BaHME KaK OOIINX €CTECTBEHHO-HAYYHBIX TIOHATUMN, TaK U TTOHITHA, SBIISIOITIXCS
CUCTEMHBIMHU JIJISl OTJICJIBHBIX MTPEIMETOB €CTECTBEHHO--HAYYHOTO IHKIIA.

OO01ure ecTecTBEHHO-HAYYHbIE TIOHATHUS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CUHTE3, KIacCHU(pUKalusi, MNEePUOIUYHOCTh, HAOMIOJACHHE, SKCIEPUMEHT, MOJEIHpPOBaHHE,
U3MEpEeHHEe, MOJICTh, SIBJICHHUE, TTAPHUKOBBIN 3()(PEKT, TEXHOIOTHS, MaTEPHAIIBI.

Oduznka: Marepusi, aToM, OJJIGKTPOH, NPOTOH, HEHUTPOH, WOH, HYKJIHJ, W30TOIIBI,
pPaIMOaKTUBHOCTb, MOJIEKYNa, DIEKTPUYECKUM 3apsii, MPOBOAHHUKH, MOJIYIPOBOJIHUKH,
TUDIIEKTPUKH, (POTOITEMEHT, BEIIECTBO, TeNO, 00BEM, arperaTHOe€ COCTOSIHHE BEIIEeCTBa, ras,
pacTBOp, PAaCTBOPUMOCTD, KPUCTAIUTHICCKAs PEIIETKA, CIIABbI, PU3NICCKUE BETMUNHBI, ¢TMHUIIBI
U3MEpEeHUS, KOCMUYECKOE MMPOCTPAHCTBO, TUIAHETHI, 3BE3161, COITHIIE.

buonorust: ¢otocunTes, apixaHue, O6uocdepa, dKOocHcTeMa, MUHEPAIbHBIE YIOOpEHMS,
MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEeNIbHbIE BEIIECTBA.

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



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWH HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3YyJbTaThl OCBOEHHUS MPOrPAMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JIOCTUTAIOTCS B X0/1e¢ 00YYEeHHs] XUMUU B €IMHCTBE Y4eOHOM M BOCIUTATEIbHON J1€ATEIHHOCTH B
COOTBETCTBUU C TPAJAUIMOHHBIMA  POCCHMCKHUMH  COIIMOKYJIBTYPHBIMH H  JYXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMH, MPUHITHIMU B OOINECTBE MpaBUIAMU M HOPMaMH TOBEICHUS H
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALUN O0YYaIOIIUXCS.

JIndHOCTHBIE pPE3YyJbTAThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJACTBOBATHCS
CUCTEMON TO3UTHBHBIX IICHHOCTHBIX OPHEHTAIlMH M pACHIMPEHHUE OMBITA ACSITEILHOCTH Ha e
OCHOBE, B TOM YHCJI€ B YaCTHU:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJICJNIO, TOHUMAHUS 3HAYCHUS XUMHUYECKOW HAYKH B JKM3HHM COBPEMEHHOrO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHOU MH(OpMaIuel o MmepeoBhIX AOCTHXKEHUSX U OTKPBITHUAX
MHUPOBON M OTEYECTBEHHOW XHWMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 yCTpOMCTBE
Mupa 1 o0IIeCcTBa;

2) rpaskIaHCKOT0 BOCTIMTAHUS:

MPEJICTABICHUS] O COIMMAIBHBIX HOPMax M MPaBHJIAX MEXKIMYHOCTHBIX OTHOIICHHN B
KOJUJIEKTHBE, KOMMYHHUKATHBHON KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
yueOHO-UCCIeI0BATENIbCKON, TBOPUYECKON W JPYruX BHUAAX JEATEIbHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOM ACSATEIHHOCTHU MPHU BBHITTOTHEHUHN yU4e€OHBIX, TO3HABATEIHHBIX 3a]1a4,
BBITIOJTHCHUH XHUMHYECKHX JKCICPUMEHTOB, CO3JaHWHM YUYCOHBIX IPOCKTOB, CTPEMJICHHS K
B3aMMOIMIOHMMAHHUIO M B3aUMOIIOMOIIIM B TPOIIECCe 3TOH y4eOHOH AedaTeIbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE MOBEACHHE U MIOCTYIKH CBOUX TOBAPHUIIEH C MO3UIIUN HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHHUSI MOCJIEICTBUIA MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYECKUE  TPEJCTABICHHUS O  BEHIECTBE M  XMMHYECKOM  peaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHUS HAyKH M COCTaBISIONIME OCHOBY JUIS
MMOHWMAHHUS CYIITHOCTH HAYYHOW KapTHHBI MHUpPA, TPEJICTABICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BHUTHS TIPUPOJIBI, B3aUMOCBSI3SX YEJIIOBEKA C MPUPOTHOU CPEIOi, O POJIM XUMHUHU B TIO3HAHUU
ATUX 3aKOHOMEPHOCTEN;

MO3HABATEIIbHBIE MOTHUBBI, HAIPABIICHHBIE HA IMOJIyYeHHWE HOBBIX 3HAHUN MO XMMHH,
HEOOXOAUMBIE I OOBACHEHHS HAOIIOJaeMbIX TIPOILIECCOB M SIBICHHM, IO3HABATEIbHOM,
WH(OPMAITMOHHON W YUTATEIBCKON KYJIBTYPhI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITEIIEHON PabOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JUTEpaTypOl, MOCTYMHBIMH TEXHUYECKHUMH CpPEICTBAMHU
WH(OPMALIMOHHBIX TEXHOJIOTHH;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JIOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW W HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HATNPaBIEHHOCTU U YPOBHS O0y4YEeHHUS B NalbHEHIIIEM;

4) popMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHUWE IIEHHOCTH XU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH
Ha 370pPOBBIH 00pa3 JKU3HMU, OCO3HAHUE IIOCICJICTBUH WM HENPHITHE BPEIHBIX MPHBBIYCK



(ymoTpeOneHus: ajaKorojisi, HAapKOTHUKOB, KypeHHUs), HEOOXOAMMOCTH COOJIIOACHHUS TpaBUII
0€30MacHOCTH MPHU OOPALIEHUH C XUMUYECKIMH BEIECTBAMU B OBITY U peanbHON KU3HU;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpPEC K MPAKTUUYECKOMY M3YUEHUIO MPOoQeccHii 1 Tpyaa pa3iIuyHOro pojia, yBaXEHHUE K
TPYAY U pe3yibTaTaM TPYI0BOM A€ATEIbHOCTH, B TOM YHCIIC Ha OCHOBE MPUMEHEHUS ITPEIMETHBIX
3HAaHUH 10 XUMHH, OCO3HAHHBIA BBIOOP WHIMBUAYAJIHHOH TPAGKTOPUU MPOJOIDKCHHS
o0pa3oBaHUs C Y4E€TOM JMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX
MHTEPECOB U MOTPEOHOCTEH, ycHemHoil mnpodecCHOHATbHON MeATEeIbHOCTH U Pa3BUTHUS
HEOOXOUMBIX YMEHUH, TOTOBHOCTh aJalTUPOBATHCS B IPOGECCHOHATIBHON CPe/IE;

6) 9K0JIOrH4eCKOr0 BOCTUTAHUS

HKOJIOTHYECKH 1IeJIeCO00pa3HOe OTHOIIEHHE K MPUPOE KaK MCTOUYHUKY KH3HH Ha 3emie,
OCHOBE €€ CYIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe30macHoro obpasza KHU3HHU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3UYECKOMY U IICUXMYECKOMY 3I0POBBIO,
OCO3HAHME [IEHHOCTH COOJIIOJICHHSI TIPAaBUII 0€30ITacHOTO TOBEICHUS MpH paboTe C BEIECTBAMH,
a TaK)K€ B CUTYALUAX, YTPOXKAIOIIUX 370POBbIO U KU3HU JIIOIEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, MTOJTy4YaeMble IIPU U3YYSCHUH XUMHH, AJIs pEIICHU 3aj1a4,
CBSA3aHHBIX C OKPYXKAIOUIEH NpUPOTHONW Cpenoil, s TOBBIIIEHHUS YPOBHS SKOJIOTHYECKOMN
KYJBTYPBI, OCO3HAHUS TJIO0ATBHOTO XapaKTepa SKOJIOTUIECKUX MPOOIEM U MyTeH WX pelIeHUs
MIOCPEACTBOM METOJIOB XMMMHM, FKOJIOIMUYECKOTO MBILUICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B
MO3HABATEJILHON, KOMMYHUKATUBHOM U COIIMATILHOM MTPaKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMeTHBIX pe3yiIbTaTOB BBIICISIOT 3HAYMMBIE Ui (OPMHPOBAHUS
MHUPOBO33pEHUsl OOIICHAYYHbIE MOHATUS (3aKOH, TEOpUS, NMPUHIUI, TMIOTe3a, (akKT, CUCTEMA,
Ipoliecc, SKCIEPUMEHT U JIPYroe.), KOTOpbIe UCIOJb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUH U3 ATUX NMPEeAMETOB (pOpMUPOBATH NMPE/ICTaBIECHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U yYHUBEpCalbHble ydeOHble NEHCTBUS (I103HaBaTENbHBIE,
KOMMYHUKaTHBHbBIE, PETYJSATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYILECTBICHUIO YUEOHO! JEATEIbHOCTH.

Ilo3naBaTebHBIE YHHBeEPCAIbHbIE YUeOHbIE 1eHCTBUSA

ba3oBble 1oruyeckue AelicTBus:

YMEHMSI HCHOJIb30BaTh MPHUEMBI JIOTMYECKOTO MBIIUIEHUS IPH OCBOEHUU 3HAHUU:
PacKpbIBaTh CMBICII XMMUYECKUX MOHITHH (BBIAENATH UX XapaKTEpHbIE MPU3HAKU, YCTAHABIINBATh
B3aMMOCBS3b C APYTUMHU TOHSTHSMH), UCIOJIb30BAaTh TMOHSATHS i1 OOBSACHEHHUS OTAEITHHBIX
(aKTOB U SIBJICHUH, BHIOUPATh OCHOBAHUS M KPUTEPHUU JIJIS1 KIIacCU(UKAIIMU XUMUYECKHUX BEIIECTB
U XMMUYECKUX PEaKIi, ycTaHaBIMBaTh NMPUYMHHO-CIICACTBEHHbIE CBSI3U MEXKIY OOBEKTaMU
W3Yy4YEHUs, CTPOUTH JIOTUUECKHE PACCYXIECHHsS (MHAYKTUBHBIC, NEAYKTHUBHBIE, MO aHAJIOTUH),
JienaTh BBIBOJIBI M 3aKJIFOUEHHS;

yYMEHHE MPUMEHTHh B Ipoliecce MO3HaHMs MOHATHS (MPEAMETHbIE U MeTalnpeaMeTHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJIEIH, MCIOJIb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
MPUMEHSIEMbIE B XUMHH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XuMu4deckas ¢GopMylia W ypaBHEHHE XUMHUYECKOH pEakiuu — TMpU pPEIIeHuHd Yy4eOHO-
MO3HABATENIbHBIX 3334, C Y4YETOM OTHUX MOJEIBHBIX IMPEJICTaBICHUH BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIE NMPU3HAKH H3YyYae€MBIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHBIE CBSI3U U
MPOTUBOPEYUS B U3yUAEMBIX MPOIECCaX U SABJICHUSIX.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.



YMEHHE HCIOJIb30BaTh MOCTABJIIEHHbIE BOIPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TakKe B KayecTBE OCHOBHI s (OPMUPOBAHUS THUIIOTE3Bl IO MPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYXICHHIA,

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AlMM U MPOBEICHHUIO YYEHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JI0M IpOoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3yibTatr, (opMyIHpoBaTh O0OOICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PabGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUNYHBIX BUI0B
1 HOpM IIPEJICTABICHHUS, TTOJTYyIaEMYIO M3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJISIPHAS TUTEpATypa
XUMHUYECKOTO COJIepKaHusl, CIIpaBOYHbIe ocoOust, pecypcsl UHTepHETa), KpUTUUECKH OLIEHUBATH
MPOTUBOPEUUBYIO U HEOCTOBEPHYIO HH(POPMAIHIO;

YMEHHE MPUMEHSTh Pa3INdHble METObI U 3aIPOCHI MPU MOUCKE U 0TOOpe UHGOpMaAIUU U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOMMBIX JIJIsl BBIMTOJTHCHUS YI€OHBIX M MIO3HABATEIHHBIX 3314
OTIpEeNIeNIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIIOIB30BAHUS WH(POPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHI, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpMY MpencTaBICHUS
uH(pOpMaAIMM ¥ WLIIOCTPUPOBATH pEIIaeMbIe 3aJaud HECJIOKHBIMHU CXEMaMH, JuarpaMmami,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCIOJIb30BaTh W aHAIM3UPOBATh B Mpollecce YYEeOHON U HCCIeI0BaTENbCKOU
JEeSTENIbHOCTH MH(POPMAIIHIO O BIUSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKaroLIe MPUPOAHON CPEIbl.

KoMMyHUKAaTHBHBIE YHHBeEPCAIbHbIE YUeOHbIE eliCTBHUS:

YMEHHsI 3aJaBaTh BOMPOCH (B XoJe auanora ©u (WiIu) OUCKYCCHU) MO CYIIECTBY
oOcyxxmaemMoii Tembl, (OpPMYITHpPOBaTH CBOM MPEATIOKEHUS OTHOCUTENHHO BBIOIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHSI PECTABIIATH MOJyUYEHHBIC PE3YJIbTAThI TO3HABATEIIFHON JEATSIILHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh IPE3CHTAIMI0 pPEe3yAbTaTOB BBIMOIHEHUS XHUMHUYECKOTO
DKCIIEpUMEHTa (J1abopaTOpPHOTO OMbITa, JTAOOPATOpPHON pabOTHI MO HCCIEAOBAHUIO CBOMCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHMsI y4eOHOTO0 COTPYIHHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOM I1O3HABATEIbHOU W
HCCIIEIOBATENLCKON NIeATEeIHbHOCTH TPU PEUICHUH BO3HHUKAIOMIMX MpoOJieM HAa OCHOBE yuéTa
OoOIIMX MHTEPECOB U COTJIAaCOBaHMS TO3UIMI (0OCYyKIeHHs, 0OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBD», KOOPJAHHAIMS COBMECTHBIX JICHUCTBHIA, OMPEICIICHIE KPUTEPUEB TI0 OIICHKE KayecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHUBepPCaJbHbIE y4eOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOATEIBHO OMPEENSITh EeNH ACSITeIbHOCTH, IJIaHHPOBATh, OCYIECTBIISTh,
KOHTPOJIMPOBATh M TPU HEOOXOJAMMOCTH KOPPEKTUPOBATh CBOIO JICSITEIBHOCTh, BHIOMpATH
HanOoiee 3G (HeKTUBHBIE CITOCOOBI PEIICHHUS YIEOHBIX U TT0O3HABATEIBHBIX 33]1a4, CAMOCTOSITEIIbHO
COCTaBIISITh UM KOPPEKTUPOBATH MPEJIOKECHHBIN aITOPUTM JEHCTBHUI TPH BHITTOJIHEHUH 3a1aHUI
C y4éTOM TONy4YeHHUs HOBBIX 3HAHUN 00 H3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEaAKIUsX,
OIICHUBATh COOTBETCTBUE MOJIYYEHHOI'O pe3yibTaTa 3asiBICHHON 1I€JH, YMEHHE UCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPEJIaraeéMble B YCIOBUU 3aJIaHUM.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3yAbTATOB IO OCBOCHHIO OO0S3aTENBHOTO COACpPKAHMUS,
YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC



00ydJaronMMucs Hay4YHbIC 3HAHUS, YMEHHs W CIIOCOOBI JCHCTBUM, crnenuduueckue s
HpeI[MeTHOI\/'I O6HaCTI/I ((XI/IMI/ISI)), BUbI ACATCIIBHOCTU II0 IMOJIYYCHHIO HOBOTO 3HAHUA, €TO
UHTEPIpETaLNH, TPEOOPA30BAHMIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.

K xonimy oOyueHus B 9 KJjiacce mpeMETHBIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMCHUN:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKHUX MOHATUM: XUMUYECKUU HJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLIECTBO, CI0KHOE BELLIECTBO, BAJIEHTHOCTb,
JIEKTPOOTPULIATEIBLHOCTh, CTEIEHb OKHUCIICHUS, XUMHUYECKAs pEaklMs, XUMUYecKas
CBSI3b, TEIIOBOM 3P deKT peakluu, MOJb, MOJISIPHBI 00BEM, PacTBOP, AJIEKTPOJIUTHL,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAss JUCCOLMAIUsS, pEeaklUUd HOHHOrO OOMeHa,
KaTaJln3aTop, XHWMHYECKOEe paBHOBECHE, OOpaTUMbIE W HEOOpaTUMBIE pPEaKIuHy,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEIb,
OKHUCJICHHE ¥ BOCCTAaHOBJIICHHE, aJIOTPONHUs, amM(pOTepHOCTh, XUMHUYECKas CBS3b
(koBalleHTHasi, HOHHAs, MeETAJJIMYecKas), KpPUCTAJUIMUecKas pemeéTka, KOpPPO3Hs
METaJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOM peakUuu, HpeleNbHO JIOIyCTHUMas
koHueHrpauus [I/IK Bemecrsa;

WJUTIOCTPUPOBATh B3aMMOCBSI3h OCHOBHBIX XHUMHYECKHUX TMOHATHUM U MPUMEHATH ITU
MOHSITHUS TIPH ONMCAHUY BEIIECTB M UX MPEBPAIICHUI;

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

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCIEHHUS XUMHUYECKHMX JJIEMEHTOB B
COECIMHEHUSAX PaA3JIM4YHOIO COCTaBa, IMPUHAIJIECKHOCTh BEIIECTB K ONpEeAEIEHHOMY
KJIacCy COeIMHEHUN Mo QopmyiaMm, BUA XUMUYECKOW CBsI3U (KOBaJICHTHAs, MOHHAs,
METaJUIMuecKasi) B HEOPraHMYECKUX COEIMHEHHUSX, 3aps] HOHAa IO XHUMHUYECKOU
dopMyrie, XxapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPTAaHWYECKUX COEIMHEHUH, TUI
KPUCTAJIIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cmbica llepuognyeckoro 3akona [[. . MenaeneeBa u 1eMOHCTPUPOBATH
€ro MOHMMAaHHE: OMHUCHIBATh M XapaKTepu3oBaTh TabnuuHyo dopmy Ilepuoamueckoit
CUCTEMBbl XHMHUYECKHX OJIIEMEHTOB: pa3NnyaTh MOHATUSA «TJaBHas monarpynmna (A-
rpymmna)» u «mobounas noxarpymnmna (b-rpymnma)», Mameie u OOJBIINE TIEPUOJBI,
COOTHOCHUTbH 0003HAUEHUS!, KOTOPBHIE UMEIOTCS B IEPUOINYECKON Ta0IHIIE, C YUCIOBBIMU
XapaKTePUCTHUKAMU CTPOCHHS aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB U 3apsll sAapa,
o0111ee YnCIIo 3JIEKTPOHOB U paclpesielieHne UX MO AJIEKTPOHHBIM CIIOSIM), OOBACHATH
o01Ire 3aKOHOMEPHOCTH B HW3MEHEHHH CBOMCTB DJEMEHTOB W HX COCAMHEHHUI B
npejienax MaJlbIX MEePHOJIOB U TJIABHBIX MOJATPYII ¢ YUETOM CTPOEHHUS UX aTOMOB;
KJIaCCU(UIIMPOBATh XMMUYECKUE AJIEMEHThI, HEOPraHUYECKHE BEIEeCTBA, XUMUUECKHE
peakiuu (IO YHCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIIOBOMY
3 eKTy, 10 USMEHEHUIO CTENIEHEeW OKUCIECHHSI XUMUYECKHX 3JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATH) O0OmMKE W CHEMU(UUECKHEe XHUMHYECKHE CBONCTBA
MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPK/Asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
HMOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

COCTaBJISITh YPABHEHUSI SJIEKTPOJIMUTUUECKOW TUCCOLMAIIMU KUCIIOT, IIeJI0Ye U coel,
MOJIHBIE U COKpAIIEHHBIE YPaBHEHUS peaKlnii HOHHOrOo 0OMeHa, YpaBHEHHS peakiluii,
MOJATBEPXKJIAIOLINX CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXAY BelleCTBaMU
pa3IMYHbIX KJIACCOB;



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

MPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBHCHUMOCTH OT MX CTPOEHHS, BO3MOXKHOCTHU
MPOTEKAaHUS XMMHUYECKUX MPEBPAILEHUN B Pa3IMYHBIX YCIOBUSAX;

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

coOnrofaTh TMpaBuia MOJb30BAaHUS XHMMHUYECKOM TMOCYyqol U J1abOpaTOpHBIM
o0opyIOBaHUEM, a TaK)Ke IpaBHUia OOpaIIeHUs C BEUIECTBAMH B COOTBETCTBUHU C
MHCTPYKIHUSMU MO BBIMOJIHEHUIO 1a00paTOPHBIX XUMUYECKUX OIBITOB MO MOJYUYEHUIO U
coOMpaHuIo Ta3000pa3HbIX BEIIECTB (AMMHAKa M YIJIEKHCIIOTO rasa);

MIPOBOAMUTH PEAKIMH, MOATBEPKAAIOIINE KAaUECTBEHHBII COCTaB PAa3IMYHBIX BELIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpoMHI-, MOAMUI-, KapOoHaT-, (ocdart-,
CWIHKAT-, Cylb(}ar-, THIPOKCHI-UOHBI, KATHOHBI aMMOHHS ¥ HOHBI HW3YYEHHBIX
METAaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHMUECKUX BEIIECTB;
INPUMEHATh OCHOBHBIC OIEPAIMM MBICIUTEIBHON JESITEIbHOCTH — aHAJIU3 U CHHTE3,
cpaBHeHHE, OOOOIIEHHE, CHUCTEeMAaTH3aIlUI0, BBISBICHWE NPUYMHHO-CIIEICTBEHHBIX
CBs3€M — Ui M3y4YCHHs] CBOWMCTB BEIECTB M XMUMHUYECKHUX DPEAKIHi, €CTECTBEHHO-
Hay4YHbIE METObI IO3HAHUS — HAOJIOICHHUE, U3MEPEHUE, MOIETTUPOBAHUE, YKCIIEPUMEHT
(peasIbHBIN Y MBICJIEHHBIH).



TEMATHYECKOE INTAHUPOBAHHUE

9 KUIACC
KosunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unpposbIie
Ne ni/m P Kourpoubnbie IIpakTHyeckue (1ubp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
Pa3znen 1. BeniecTBO U XUMHYECKHE PeaKIUU
[loBTOpEeHue u yrioyOnenue 3HaHUN bubnnorexa [HOK
11 6 1
OCHOBHBIX Pa3JIeNioB Kypca 8§ Kiacca https://m.edso0.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. bu6mmoreka [IOK
1.3 10 1 1
XUMHYECKUE PEAKIMK B PACTBOPax https://m.edsoo.ru/7f41a636
Wroro mo paszneny 20
Pa3nes 2. HemeTa/ibl M X coeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmebl. ["anorens https://m.edso0.ru/7f41a636
I [ e
' PYHIBL -EP https://m.edsoo.ru/7f41a636
COEZIMHEHUs
23 st V cspyr. Ason Goctop i |6 ; BumoellOK
' PyHHEL ’ P https://m.edsoo.ru/7f41a636
COEIIMHEHUS



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

OO0m1as XxapakTepucTUKa XUMHUYECKUX

bubmuorexa [JOK
2.4 IVA- Y% 10 2
3HeMeHTuOB [PYHIBL S TIACPOA H https://m.edsoo.ru/7f41a636
KPEMHUH M UX COCAMHCHUS
Hroro no pazaeny 24
Pazgea 3. MeTaaubl M HX COeIUHEHUA
bu6mmoreka [IOK
3.1 00 I 2
HIHME CBOHCTRA METAILIOB https://m.edsoo.ru/7f41a636
3.2 Baxneime merayuibl 1 UX COEIUHEHUSI 18 2 bubmmorexa [IOK
' A https://m.edso0.ru/7f41a636
Wroro mo pazneny 20
Paznen 4. Xumus u okpyxaiomas cpeaa
41 Bemecrna arepual 3 €JIOBEKA 6 bubmorexa HOK
) TBA U MATEPHUAJIBI B AKU3HU YEIIOBEK
m P . https://m.edsoo0.ru/7f41a636
Wroro mo paszneny 6
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 70 7
IMOYPOUYHOE NJIAHUPOBAHHUE
9 KJIACC
Ne ni/m Tema ypoka Bcero UIEKTPOMIILIE UHpPOBLIE
o0pa3oBartejibHbIE
4acoB
pecypcsbl

Pasnen 1. BemecTBo n XuMu4ecKHe peakIun



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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1 [Iepnonnueckuit 3akoH. I[lepuonnueckas cucteMa XMMUYECKUX 3JIEMEHTOB /1. Bu6muoteka [JOK
U. Menpeneesa https://m.edsoo.ru/00adb59e
9 [Iepnonnueckuit 3akoH. [lepuonnueckas cucteMa XMMUYECKUX 3JIEMEHTOB /1. Bu6mumoteka [JOK
. Menneneea https://m.edsoo.ru/00adb59e
3 Knaccudukanmst 1 HOMEHKJIaTypa HEOPTaHHYECKUX BEIIECTB. BUIbI bubnuorexa [JOK
XUMHYECKOMN CBSI3U M THITBI KPUCTAUTMYCCKUX PEIIETOK https://m.edsoo.ru/00adb7e2
4 Krnaccudukanus 1 HOMEHKIIaTypa HEOPTaHUYECKUX BEIIEeCTB. Buabl bubmmoreka [JOK
XUMHYECKOMN CBSI3U M THITBI KPUCTAIUTMYCCKUX PEIIETOK https://m.edsoo.ru/00adb7e2
5 KonTtponpnast padora Nel mo treme «IloBTopenue u yriryOineHne 3HaHHN Bbu6moreka [JOK
OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiaccay https://m.edsoo.ru/00adbe9a
6 [ToBTOpenue u yriryOneHne 3HaHUH OCHOBHBIX Pa3JelioB Kypca § Kiacca Bubmmorexa IOK
https://m.edsoo.ru/00adbe9a
Knaccudukamnus xumudecknx peaxiuii. CKOpoCcTh XUMUYECKON PEAKIIUH.
7 HOHSITI/I(le) 0 TOMOT€HHBIX U reTepporeHme peZII)KIII/ISIX. ®daxTophl, Em/m}onme Ha Bubmmorexa IOK
. https://m.edsoo.ru/00adbe9a
CKOPOCTb XUMHUYECKOW pEaKuu
Knaccudpukanus xummuaeckux peakiuii. CKOpocTb XMMHUECKOH peaKItu.
8 [ToHsITHE O TOMOTEHHBIX U F€TEPOTeHHBIX peakusx. dakTopsl, BIMSIOMINE HA
CKOPOCTh XUMHUYECKON PEaKIIUU
9 XVMMHYECKOE PAaBHOBECHE U CMEIIEHNE XHMUYECKOTO PAaBHOBECHSI. bubmuoreka [IOK
OKHUCITUTENbHO-BOCCTAHOBUTEIIBHBIC PEAKIHH https://m.edsoo.ru/00adcade
10 XVMMHYECKOE PABHOBECHE U CMEILIEHUE XUMUYECKOTO PAaBHOBECHSI.
OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIINU
11 Teopus snexkTpoauTHueckoit aucconuanuu. CuabHbIE U clladble 3JIEKTPOIUTHI. bubmuoreka [JOK
HoHHbIe ypaBHEHHS PeaKInii https://m.edsoo.ru/00add448
12 Teopus eKTPONUTHYECKOM nucconanuu. CHIIbHBIE U Cl1a0ble 3JEKTPOIUTHI. bubnuoreka [IOK
WonHble ypaBHEHUS peakui https://m.edsoo.ru/00add448
13 XHUMHUYECKUE CBOMCTBA KMCIIOT U OCHOBAHUM U COJIEHM B CBETE TEOPUU bubmuotexa [IOK

3JICKTpOHI/ITI/I‘{CCKOI>'I aucconuamnuu. Ilonsatue o TUAPOJIN3C colei

https://m.edsoo.ru/00add8b2
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XHUMHUYECKUE CBOMCTBA KMCIIOT U OCHOBAHUM U COJIEM B CBETE TEOPUU

bubnunorexa LIOK

14 9JIEKTPOIMTHYECKON auccoruanuu. [IoHsTHe 0 THAPOIU3e CoNei https://m.edsoo.ru/00add8b2
O6o06muenne u cuctemMaru3ays 3HaHui o TeMam «llepuonuueckuii 3aKoH u
15 CUCTEMa DJIEMEHTOB U CTPOCHHE aToMay, «Kmaccudukanus peakiuii, bubmmoreka [JOK
«OKHUCITUTEIHHO-BOCCTAHOBHUTEIILHBIC PEAKIIUN», « TeOpHs AIEKTPOTUTUICCKON https://m.edsoo.ru/00addd12
JMCCOLIMALIIN
O06o0menre U cucTeMarr3alys 3HaHui o TeMaM «lleproauuecknii 3aKoH 1
16 CUCTEMa DJIEMEHTOB U CTPOCHHE aToMay, «Kimaccudukanus peaxiuii, bubmmoreka [JOK
«OKHUCITUTEIHHO-BOCCTAHOBHUTEIILHBIC PEAKIUN», « TeOopHs AIICKTPOIUTUICCKON https://m.edsoo.ru/00addd12
JUCCOLIMALIIN
17 [TpakTuueckas paborta Ne 1. «PemieHne skcriepruMeHTaIbHBIX 32124 bubmmorexa LIOK
https://m.edsoo.ru/00addecO
18 Pemenune skcriepruMeHTaNbHBIX 3314 bubmmorexa LIOK
https://m.edsoo.ru/00addecO
19 KonTponbnas pabora Ne2 no teme «AEKTPOIUTUYECKAs JUCCOLIUALIMS. bubmuoreka [JOK
XUMHUYECKHE PEaKIUU B PACTBOPAX» https://m.edsoo.ru/00ade104
20 O06o0011eHe U cUCTeMaTU3alUs 110 TeMe «JEeKTPOIUTHYECKas JUCCOMAIIU. bubmuoteka [IOK
XUMHUYECKHE PEaKIUU B PACTBOPAX» https://m.edsoo.ru/00ade104
Pasnen 2.  Hemeraaabl H HX cCOeINHEHHS
OO0m1as XxapakTepUCTUKa TaJIOTeHOB. XMMHUUYECKHE CBOMCTBA HA TIPUMEPE
21 XJiopa. XJ'II())pOBOIZIOpOI[. ComnsiHast KMCIIOTa, XUMHUYECKHE CBoﬁCTB:, nonpyquHe, bubmmorexa LIOK
https://m.edsoo.ru/00ade488
pUMEHEHNE
OO11ast XxapakTepUCTHKA raJloreHoB. XMMHUYECKHE CBOICTBA Ha IpUMeEpe
22 XJiopa. XHIZ)pOBonIOpon. ComnsiHast KMCIIOTa, XUMHUYECKHE CBoﬁCTB:i nonpyquHe, Bubmmorexa HOK
’ https://m.edsoo.ru/00ade488
pUMEHEHNE
23 [IpaxkTuueckas padora Ne 2 o teme «lloigydeHne CONsIHON KHCIOTHI, U3y4eHHE bubmuotexa [IOK

€€ CBOICTB»

https://m.edsoo.ru/00ade64a
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bubnunorexa LIOK

24 [Tonyuyenue coyiTHON KUCIIOTHI, U3y4eHHUE €€ CBOICTB https://m.edsoo.ru/00ade64a
O6mas xapakrepuctuka 35eMeHToB VIA-rpymmsl. Cepa. CepoBo1opoI.

o5 Oxcunet cepol. CepHast KHCIIOTa, (PU3MUECKUE U XUMUIECKUE CBOKCTBA, bubmmoreka [JOK
NPUMCHEHHE, MoNy4eHre. XMMUYECKOE 3arps3HEHIE OKPYKAIOIICH CPeJIbl https://m.edsoo.ru/00adea28
COCTUHEHUSIMU CEPBI
O6mras xapaktepuctuka 35eMeHToB VIA-rpymmel. Cepa. CepoBo1opo.

26 Oxkcunet cepol. CepHast KHCIIOTa, (PU3HUECKHUE U XUMUYECKUE CBOWCTBA,

MIpUMEHEHHUE, OJIy4eHHe. XUMHUYECKOE 3arpsA3HEHNE OKPY KaIOIIEH Cpebl
COCTUHEHUSIMU CEPBI
Brruncnenue MmaccoBoii 10511 BbIX0/Aa MpoaykTa peakiuu. OOrmas
27 XapaKTePUCTHKA dJIEMEHTOB VA-r‘pynmi. A};I:)T, ;)acnpOCTpaHeHHe B IIPHUPO/IE, bubmmorexa LIOK
. https://m.edsoo.ru/00adec8a
du3HYeCKre M XUMUIECCKIE CBOHCTBA
Brruncnenue MmaccoBoii 10511 BbIX0/Aa MpoaykTa peakiuu. OOrmas
28 XapaKTePUCTHKA dJIEMEHTOB VA-r‘pynmi. A};I:)T, ;)acnpOCTpaHeHHe B IIPHUPO/IE, bubmmorexa LIOK
. https://m.edsoo.ru/00adec8a
dbuznyecKkue 1 XUMUYECKHE CBONCTBA
Ammuak. Conu ammonus. A3oTHas kuciota. Hutparel. MunepansHbie
29 ynoopenusi. XUMHUECKOE 3arpsi3HEHNE oxpyxcarotieﬁ Cpensl le)eI[I/IHeHI/IHMI/I bubmmorexa LIOK
https://m.edso0.ru/00adf004
azora
Ammuak. Conu ammonus. A3oTHas kuciota. Hutpatel. MunepansHbie
30 ynoopeHusi. XuMHUYECKOe 3arpsi3HEHHE Opr)K&IOtI?IGfI CpeIbI CI(;CJII/IHGHI/HIMI/I bubnuorexa LIOK
https://m.edso00.ru/00adf004
azoTa

31 [TpakTrueckas padota Ne 3 mo reme «[lonydenre aMMuaka, U3y4eHue ero bubnnorexa [JOK
CBOICTBY https://m.edso00.ru/00adf306

32 [Tonyuenne ammuaka, U3yuyeHUE ero CBOMCTB
®dochop. Okcua iboc@opa (V) u pochopnas kucinora, puzndeckue u BuGmorexa LIOK

33 XUMHYECKHE CBOMCTBA, noydyeHue. Vcnonbp3zoBanue gpochaToB B KauecTBe

MUHEPATBHBIX YA0OpeHUil. 3arpsi3HeHue NpupoJHon cpebl pochaTtamu

https://m.edsoo.ru/00adf68a
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Dochop. Oxcun dhocdopa (V) u ochopras kucnora, pusndeckue u

34 XUMHUYECKHE CBOMCTBA, MmoaydeHue. lcnonb3oBanue ¢pocharoB B KauecTBe
MHUHEpaJIbHBIX Y100peHUil. 3arps3HeHue NpUpoIHOi cpenbl GpochaTamu
VYraepon, pacnpocTpaHeHUe B IPUPOJE, (PU3NIECKHE U XUMHUECKUE CBOICTBA.
35 Oxkcunel yriaepojaa, ux pu3uveckre U XUMHIECKUE CBOMCTBA. JKOJIOTHICCKHE bubmmoreka [JOK
npoOJieMbl, cBsi3aHHbIC ¢ okcuaoM yriepoaa (1V). YronbHas kucnora u eé https://m.edsoo.ru/00adfd9c
COJIH
VYraepon, pacnpocTpaHeHUe B IPUPOJE, (GU3NIECKHE U XUMHUECKUE CBOICTBA.
36 Oxcuzpl yraeposa, ux (pu3nuecKue U XMMUIECKHAE CBOMCTBA. DKOJIOTUIECKHE
npoOJeMbl, cBsi3aHHbIe ¢ okcuaoMm yriepoaa (1V). Yronbaas kucnora u eé
coJiu
37 [Tpaktuyeckas padora Ne 4 o teme "[losryuenue yriekuciaoro rasa. bubnuoreka [IOK
KavecTBeHHast peakius Ha KapOoHaT-HOH" https://m.edso0.ru/00ae006¢
38 [Tonydyenue yranekucnoro rasza. KauectBennas peakiusi Ha KapOOHaT-MOH
39 [lepBoHauasbHbIE MOHATUSA 00 OPraHUYECKUX BEILECTBAX KaK O COEMHEHUAX Bbu6moteka [JOK
yriepona. KpeMHuit u ero coemuHeHUs https://m.edsoo.ru/00ae054e
40 [TepBoHayanpHbIe MOHATHS 00 OPraHUYECKUX BEIECTBAX KaK O COEAMHEHHX
yraepoaa. Kpemuuil u ero coeinHeHus
41 [IpakTuueckas pabora Ne 5. PemieHne skciepuMeHTaNbHBIX 3a1a4 [0 TEMeE bubmmnoreka HOK
«Baxueime HeMeTauTbl U UX COSTUHEHUS https://m.edso0.ru/00ae0bf2
42 Pemrenne skcnepuMeHTANIBHBIX 3aa4 110 TeMe «BaxxHenme HeMeTaluIbl U UX
COEJTMHEHUS»
43 Konrtpomnsnas padora Ne3 o teme «BaxHel1re HeMeTalIbl U UX bubmuoteka [IOK
COEINHEHUS https://m.edso00.ru/00ae103e
44 O06o01eHre 1 MOBTOPEHHE 10 TeMe «BakHelre HeMeTallTbl U UX
COEIMHEHUS
Paspnen 3. Merajibl M UX COCAUHEHUS
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OO6mas xapaktepuctuka MmetamuioB. O0mue crnocoOsl nmoryueHus. CBoHCTBA.
DIJIEKTPOXUMHUYECKUI psijl HaNpsbKeHUH MeTtaiioB. CrutaBel. [lonsitue o

bub6nmoreka [IOK

45 KOPPO3HMH METAJUIOB. BBIUKCIIEHHUS 110 YpaBHEHUSAM XUMHUECKUX PEAKIIUi, https://m.edso00.ru/00ael1156
€CJIM OJIMH U3 PEarcHTOB COJACPIKHUT MIPUMECH
Oo6mmas xapaktepuctuka MmetamuioB. O0mue crnocoOsl nmomyueHus. CBoHCTBA.

46 DIEKTPOXUMUYECKUH psif HanpspkeHuit metaiioB. Crasel. [lonarue o bubmmoreka [JOK
KOPPO3HMH METAJUIOB. BBIUKCIIEHHS 110 YpaBHEHUSAM XUMHUECKUX PEAKIIUi, https://m.edsoo.ru/00ael1156
€CJIM OJIMH U3 PEarcHTOB COACPIKHUT MIPUMECH

47 [enounsrie MeTayIbl. OKCHUIBI U TUAPOKCUIBI HATPUS U KU brbmmorexa LIOK

https://m.edso00.ru/00ae14b2

48 [lenounsie MeTawbl. OKCHUIBI U THAPOKCHIBI HATPHUS U KU bubmrorexa LIOK

https://m.edso00.ru/00ae14b2

49 [llenoyno3eMenbpHBIC METAJIbI — KaIbIIUK M MarHuii. BaxkHeiime coe JuHCHUS bu6nmorexa LIOK
KanbIiust. JKECTKOCTh BOJIBI M CIIOCOOBI €€ YCTpaHEHHSI https://m.edsoo.ru/00ae15e8

50 [IlenoyHO3eMENBHBIE METAIUIBI — KAJIBLIMI U MarHuii. BaxHeline coeIMHEHUS bubmmoreka [JOK
KanbIs. JKECTKOCTh BOJIBI M CIOCOOBI €€ YCTpaHEHHUsI https://m.edsoo.ru/00ae15e8

51 O06o0611eHne u cucTeMaTu3anus 3HaHui Mo TeMaM «O011ast XxapakTeprucTHUKa bu6mmoteka [JOK
MeTalioBy, «lllemounsie MeTamibly, «ll]ea0uHO3eMeIbHBIC METAILIBI https://m.edsoo.ru/00aelae8

59 O06o01eHre 1 cucTeMaTr3alus 3HaHui mo TemMaM «O011as XxapaKTepucTuKa bubmunoreka IIOK
MeTalioBy, «lllemounsie MeTably, «ll]ea0uHO3eMeIbHBIC METAJLIBI https://m.edsoo.ru/00aelae8

53 [IpakTuueckas pa6ora Ne 6 o Teme "JKEcTKOCTh BOABI M METO/IBI €€ bubmmnoreka HOK
ycTpaHeHus" https://m.edsoo.ru/00aelae8

54 JKé&cTKOoCTh BOJIBI U METO/IBI €€ YCTPAHEHHUS Bubmmorexa LIOK

https://m.edsoo.ru/00aelae8

55 AmtomuHui. AMQoTepHbIe CBOWCTBA OKCHIA U THIPOKCH]IA bubmorexa LIOK

https://m.edsoo.ru/00aelc64
. . bubanoreka LJOK
56 AmoMuHui. AM@oTepHbIe CBOWCTBA OKCHIA U THJIPOKCH 1A

https://m.edsoo.ru/00aelc64
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57 Kenezo. Okcunpl, ruapokcuabl u conu xkenesa (1) u xxenesza (111). O606menue bubnuorexa [{OK
Y CUCTEMaTU3aIUs 3HAHUH 110 TeMaM «AJIFOMUHUIY, «Kene3o» https://m.edsoo.ru/00ae35e6
58 Kenezo. Okcunpl, ruapokcuabl u conu xenesa (1) u sxxenesza (111). O606menue bubnuorexa [IOK
¥ CUCTEMAaTH3aIisl 3HAHHUM 110 TeMaM «AJFOMUHHINY, «XKeme3o» https://m.edso0.ru/00ae35e6
58 [TpakTrueckas padota Ne 7. PenieHue skcriepuMeHTaIbHBIX 33J1a4 110 TEME bubmuorexa [JOK
«BaxHelmme METaAIUIbl U UX COSAUHEHU https://m.edsoo.ru/00ae3de8
60 Pemienne skciepuMeHTANIBHBIX 3a7a4 110 TeMe «BaxHeHme MeTallbl U UX Bu6mmoteka [JOK
COCTUHCHUSD) https://m.edsoo.ru/00ae3de8
Brrurcnenus o ypaBHEHUSIM XMMHYECKHUX PEAKIIHiA, €CJIM OJIUH U3 PEarcHTOB
61 JIaH B U30BITKE WM COAEPKUT IPUMECH. BpIuncieHnst MaccoBOM JJOJIU BbIX0/1a Bbu6moreka [JOK
npoaykra peakuuu. OO000IEHHE U CHCTEMaTH3aIIUs 3HAHUH 110 TeMe https://m.edsoo.ru/00ae0d0a
«MeTaJlIbl ¥ UX COCTUHCHHMS
Brrurcnenus o ypaBHEHUSIM XUMHUYECKHAX PEAKIIUN, €CIIA OJIMH U3 PEarcHTOB
62 JIaH B U30BITKE WIM COAEPKUT IPUMECH. BpIuncieHnst MaccoBOM JJOJIU BbIX0/1a Bbu6moreka [JOK
npoaykra peakuuu. OO000IeHHE U CHCTEMATH3alIUs 3HAHUI 110 TeMe https://m.edso0o.ru/00ae0d0a
«MeTalibl U UX COCTMHCHHS
63 KonTponpHas padora Ne4 o Teme «BaxxHeHIme MeTaJlIbl ¥ UX COCTUHEHUS bubmmorexa LTOK
https://m.edso00.ru/00ae3f50
64 O06o01IeHne u cucTeMaTu3anus 1o reMe «BaxkHelIne MeTasibl 1 UX bubnuoreka [{OK
COCTUHCHUS https://m.edsoo.ru/00ae3f50
Pasnen4. Xummus u oOKpy:Ramomas cpeaa
BemectBa 1 maTepuanbl B MOBCEHEBHOW KU3HU YEIOBEKA. XUMHUECKOE
65 3arpsi3HEHUE OKPYXKAIOMIEH cpeibl. PO XUMUM B pelIeHUH SKOJIOTHISCKIX bubmmorexa LIOK
https://m.eds00.ru/00ae4270
npobem
BemecTBa 1 MaTtepualbl B MOBCEAHEBHON KU3HU UeIOBEKa. XUMUYECKOE
. bubmmorexa LIOK
66 3arpsi3HEHUE OKpYKarolei cpepl. Pollb XMMHH B pelIeHUH IKOIOTUIECKUX

npoOem

https://m.edso0.ru/00ae4270
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67 O06o01IeHre U CUCTEMaTH3alisl 3HaHUH 110 TeMe «BeIecTBo 1 XUMHYEeCKUE 1 bubnuorexa [{OK
peaKIm» https://m.edsoo.ru/00ae0d0a
68 O06o001IeHre U CUCTEMaTH3alisl 3HaHUH 110 TeMe «BeIecTBo 1 XUMHYEeCKUE 1 bubnuorexa [IOK
peaxium» https://m.edsoo.ru/00ae0d0a
69 O0001enne 1 cucreMaTu3anus 3HaHui 1o teMe «HemeTtaiuisl 1 ux 1 bub6nmoreka [IOK
COCIMHCHUSD) https://m.edsoo.ru/00adb33c
20 O06o001IeHre U cucTeMaTr3allis 3HaHMi 1o TeMe «HemeTalsl u ux 1 bubnuorexa [JOK
COCTUHCHUSD) https://m.edsoo.ru/00adb33c
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 70
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YYEBHO-METOJJMYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

I"a6puensu O.C. Xumus. 9 knacc [Tekcr] : yueOHUK 1151 00111€00pa3oBaTeIbHBIX
yupexaenuit / Oner Cepreesuy ; O. C. I'abpuensn. - 7-e uznanue. - Mocksa : {pocda, 2019.
(Haknagnas Ne24)
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