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Pabouas mporpamma Axkagemmdeckoi ruMaazud uM.[1.IT1. MakcuMoBH4a
IO XHMHH Ha YPOBHE OCHOBHOTO OOINETO 0OPa30BAHHUS COCTABJICHA HA OCHOBC
TpeboBanuit K pe3yIbTaTaM OCBOCHHS OCHOBHOM 0Opa30BaTeIHHON IIPOTPAMMBI
OCHOBHOTO 00mero oOpa3oBaHMS, TPCACTABICHHBIX B DeaepanbHOM
TOCYJAPCTBEGHHOM  O0pa30BaTCIbHOM ~ CTAHAAPTE  OCHOBHOTO  OOILETO
00pa30BaHuA, C YUETOM PACIPEACIEHHBIX MO KJIACCAM MPOBECPACMBIX TPCOOBAHMH
K pe3yapTaTaM OCBOCHHS OCHOBHOI 00pa30BaTeIbHON MPOrPaMMBI OCHOBHOTO
o0mero o0pazoBaHWS M JNEMCHTOB COACP)KAHWS, IPEACTABICHHBIX B
YHUBCPCATFHOM KOTU(PHKATOPS MO XHMHH, a TAKKC HA OCHOBE [IpmMmepHOH
MPOTPAMMBI BOCIIUTAHHUS OOYUAIONIMXCS MPH TOJYYCHHH OCHOBHOTO OOIIETO
o0Opa3oBaHus 1 ¢ yuéToM KOHICHIMH MpenoaaBaHus YICOHOTO peaMeTa

«Xumusa» B 00pa30BaTCIBHBIX Opranm3anmax Poccutickoit Oeaepanny,
PCATM3YIOIMUX OCHOBHBIC 00MIC00Pa30BaTCIIFHBIC MPOrpaMMBl (YTB . Pemennem

Koanernn Munnpoceemenus Poccuun, mpotokoa ot 03 .12 .2019 N I1K-4BH).

HNOACHUTEJBHASA 3AIINCKA

CormacHo cBoeMy  Ha3HAUCHHWIO pabouas  mporpamMma  Jaér
MPEICTABICHUE O LEJUIX, OOMImIEH cTpaTerny 0O0yUCHHS, BOCIIUTAHUS U PA3BUTHSA
OOyYArOIMXCS CPEACTBAMH Y4eOHOTO mpeaMeTa «XHMHS», YCTAHABIHBACT
00s3aTeTIBHOE MPEIMETHOS COACPIKAHHE, MPEIyCMATPHBACT PACIPEIACTICHHE €0
MO KJAaccaM H CTPYKTYPHPOBAHHE €0 IO Pa3fesiaM H TeMaM Kypca, ONpEacseT
KOIMICCTBCHHBIC W  KAYUCCTBCHHBIC XAPAKTCPHUCTUKH  COACPIKAHHUA, I[aéT
pacmpedeicHue YYCOHBIX YacOB IO TEMATHUCCKHM pas3ienaM Kypca H
IIOCJICOOBATCIBHOCTD Hux HU3YUCHUA C y‘{éTOM MCKIIPEAMCTHBIX H
BHYTPUIIPEIMETHBIX CBSI3CH, JIOTHKM Y4YeOHOTO TIPOIECCA, BO3PACTHBIX
OCOOCHHOCTCH OOYYAROIMUXCSA, OMPSACTACT BO3MOXKHOCTH MpPEAMETa UL
peamm3anuu TpeOOBAaHMI K PE3YIbTaTAM OCBOCHHS OCHOBHOH 0Opa30BATCIBHOM
MPOTPAMMEI HA YPOBHE OCHOBHOTO OOIIEro 00pa30BaHUA, a TAKKS TPCOOBAHHI K
pe3yapTaTaM OOYUICHHA XUMHH HA YPOBHE [E/ICH H3YUCHHS PSAMETA H OCHOBHBIX
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BHIOB YUCOHO-TTO3HABATEILHON ACATEILHOCTH/YICOHBIX ACHCTBUH YUCHHKA IO
OCBOCHHIO YUCOHOTO COCPIKAHHSL.

OBLIAA XAPAKTEPHMCTHMKA YUYEBHOI'O IIPEAMETA
«XHUMU A»

Bxiag yueonoro mpeamera «XAMHUS» B JOCTHKCHUC LCICH OCHOBHOTO
00mero 00pazoBaHua 00YCIOBJICH BO MHOTOM 3HAUYCHHCM XHMHYUCCKOH HAYKH B
TIO3HAHKWH 3aKOHOB MPHPOJBI, B PA3BHTHH MPOM3BOAMTEIBHBIX CHII OOIIECTBA H
CO3JAHHHU HOBOM 0a3bl MAaTCPHAIBHOM Ky JIBTYPBI.

XUMHS KaK 3IEMEHT CHCTEMbI €CTECTBEHHBIX HAYK PACIIPOCTPAHIIIA CBOE
BIIFSTHHC HA BCE OOIIACTH YEIOBEUCCKOTO CYIIECTBOBAHIS, 3314714 HOBOS BUICHHC
MHpa, CTaJa HEOTHEMICMbIM KOMIOHCHTOM MHPOBOH KYJIbTYPBL, HEOOXOIMMBIM
VCIIOBHEM >KH3HH OOIIECTBA: 3HAHHE XHUMHH CIIy KHT OCHOBOH 1151 POPMUPOBAHIL
MHPOBO33PCHI YEIOBEKA, €TI0 MPEACTABICHUI O MATCPHAIFHOM EINHCTBE MHUPA,
BOKHYIO PpOJb HIpatloT  (QopMupyeMmble XHMHEH  IPEACTABICHHI O
B3aUMOIIPEBPAIICHAAX JHEPTUH W 00 JSBOMIONMH BCINECTB B IIPHPOIC;
COBPCMCHHAS XHMHS HAIPABICHA HA pPCHOICHHE TJIO0ANBHBIX MPOOIEM
YCTOHYHMBOTO PA3BUTHA YEIOBCUCCTBA — CBIPBEBOI, SJHEPIeTHYCCKOM, MHINEBOH
H 3KOJIOTHYIECCKON O€30MacHOCTH, TIPOOIIEM 3paBOOXPAHCHIL.

B ycnoBmAx BO3pACTAOINCTO 3HAYCHHA XHMHH B JKH3HH OOINCCTBA
CYHICCTBEHHO TOBBICHJACh POJb XHMHYECKOro oOpazoBammsa. B miaHe
COIMANIM3ALNH OHO SIBJUICTCS OJHWUM M3 YCIOBHH (DOPMUPOBAHMSA HHTCIUICKTA
JTMYHOCTH W TAPMOHHYHOTO €& Pa3BHTHSL

CoBpeMEHHOMY HYCNIOBEKY XHMHUCCKHE 3HAHHA HEOOXOAWMBI Il
MPHOOPECTCHUA OOMICKY TbTYPHOTO YPOBHA, MO3BOJIAIOMICTO YBSPCHHO TPYIHTHCS
B COIMYME M OTBETCTBEHHO Y4aCTBOBAaTh B MHOTOOOPA3HOH XKU3HHU 00IIECTBA, I
OCO3HAHMS BAYKHOCTH PA3yMHOTO OTHOIICHHSA K CBOEMY 30POBBIO M 3J0POBBIO
JPYruX, K OKpPY>KaroIIeH MPUPOTHOU Cpene, A1 rpaMOTHOrO MOBEACHUS IPU
HCTIONB30BAHMH  PA3IMYHBIX MATCPHANOB M XWMHYCCKHX BCIIECTB B
TIOBCEIHCBHOM JKH3HHU.

Xumuueckoe 00pa30BaHHC B OCHOBHOM MIKOJIC ABIACTCA OAa30BBIM MO
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OTHOIICHHI) K CHCTEMC OOMICTO XHMHUCCKOTO oOpazoBaHma. [lostromy Ha
COOTBETCTBYIOIIEM MY YPOBHE OHO PEAH3YCT MPUCY IIHE 00MEMY XUMHUYCCKOMY
00pa30BAHUIO KJIFOUCBBIC IIEHHOCTH, KOTOPHIC OTPAXKAIOT TOCYAAPCTBCHHBIC,
OOIICCTBCHHBIC W HMHAWBHAYAIbHBIC MOTPEOHOCTH. OTHM  OIPEICIBICTCS
CYIIHOCTH OOIICH CTpaTeruu 0OYyUCHHS, BOCIHTAHUSA H PA3BHTHA OOYIAFOIIUXCA
CPEeACTBAMH YUCOHOTO TPeAMETA « XHMID».

Wzyuenne npeamera: 1) ciocoOCTBYET peanm3anii BOZMOMXKHOCTEH I
caMopa3BuTHA MW (POPMHPOBAHHA KyJIbTYPHl JIHYHOCTH, ©& OOmeH w
()YHKIHOHATTHHOM TPAMOTHOCTH, 2) BHOCHT BKJIAJ B (DOPMHPOBAHHC MBIIIJICHAS H
TBOPYCCKHUX CTOCOOHOCTCH MOIPOCTKOB, HABBIKOB HX CAMOCTOATCIIHHOH YUCOHOH
JCSITCIPHOCTH,  OKCICPUMCEHTAIBHBIX M HCCJICIOBATCIBCKHX  YMCHHH,
HEOOXOAMMBIX KAK B IIOBCCAHEBHOM JKHM3HH, TaK M B IPO(ECCHOHAILHOH
JICSITETbHOCTH,

3) 3HaAKOMHUT €O cHeOH(PHKOM HAYIHOTO MBIIUICHHS, 3aKIAIbIBACT
OCHOBBI IICJIOCTHOTO B3IJIIIA HA CAWHCTBO IPHPOABI M HCIOBEKA, SIBIICTCA
OTBETCTBCHHBIM 3TaNioM B (DOPMHPOBAHWH €CTECTBCHHO-HAYYHOH I'PaMOTHOCTH
TMOIPOCTKOB; 4) CHOCOOCTBYST (POPMHPOBAHHIO IICHHOCTHOTO OTHOIICHHSA K
€CTECTBCHHO-HAYYHBIM 3HAHIIM, K IIPHPOAC, K YCIOBEKY, BHOCHT CBOH BKJIAT B
JKOJIOTHYECKOE 00PA30BAHKE IMKOJILHUKOB.

HazpanHple HampapiacHUSI B OOYYCHHM XHMHH OOCCIICUMBAIOTCA
cnenu(UKON COACPKAHHSA TPEAMETA, KOTOPBIH ABIACTCA MCAATOTHICCKH
aTanTHPOBAHHBIM OTPAYKCHUEM Oa30BOM HAYKH XHMHH HA OIPEICIEHHOM 3Tare
€€ pazBUTHA.

Kypc xumMum OCHOBHOH IIKONBI OpPHCHTHPOBAH HA OCBOCHHE
0OYyJalONIMMHUCS OCHOB HCOPTAHMYECKOH XHMHH W HEKOTOPBIX MOHATHH H
CBEJICHHH 00 OTAEIBHBIX OOBEKTAX OPTaHIMICCKON XUMHUH.

CrpykTypa coacpkaHms mpeaMeTa C(OpMHpOBAHA HA OCHOBC
CHCTEMHOTO MOAX0/a K ero m3yucHuro. CoaepskaHue CKIAIbIBACTCA U3 CHCTEMBI
MOHATHH O XHMHYCCKOM JJCMEHTE W BCINECTBE M CHCTEMBI IIOHATHH O

XUMHICCKOM peakuud. OOC 3TH CHCTCMBI CTPYKTYPHO OPTaHH30BAHBI 10
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MPUHOMIY MOCJEIOBATEIFHOTO PA3BUTHS 3HAHWH HA OCHOBE TECOPETHUCCKHUX
MPEACTABACHAN PA3HOTO YPOBHA: ATOMHO-MOJICKYLAPHOTO YYCHHA KAK OCHOBBI
BCETO €CTECTBO3HAHUA, YPOBHA Ilepuoaudeckoro 3axona J|. 1. Menaeneesa kak
OCHOBHOTO 3aKOHA XHMHHM, VUCHHA O CTPOCHHH aTOMa W XHMHUYCCKOHW CBS3H,
NPEICTABICHUH 00 3NCKTPOIHTHYCCKOM JMCCOLMUALMM BEINECTB B pacTBOpax.
Teopermieckue 3HAHAS PACCMATPUBAIOTCSI HA OCHOBE IMITHPHYCCKHY IOy YCHHbBIX
W OCMBICICHHBIX (DAKTOB, PA3BHBAFOTCS IMOCIECIOBATEIBLHO OT OJHOTO YPOBHSI K
JPYTOMY, BBINONHAA (YHKIMH OOBACHEHHSI W NPOTHOZHPOBAHHUS CBOHCTB,
CTPOCHHA H BO3MOKHOCTEH MPAKTHYICCKOTO NPHMECHCHHS W HOJYUCHHS
H3YYAEMBIX BEIECTB.

Taxas opraHusanua COACPKAHUA Kypca CIOCOOCTBYET NPEACTABICHHIO
XHMHYECKON COCTABIAOMICH HAYYHON KAPTHHBI MHPA B JIOTHKE €€ CHCTEMHOH
mpupoasl. TeM caMbiM  OOECIICUMBACTCA BO3MOXKHOCTH (DOPMHPOBAHHA Y
00yJarONMXCA LCHHOCTHOTO OTHONICHUS K HAyYHOMY 3HAHHIO M METOJaM
MO3HAHMA B HAyKe. BayKHO Takke 3aMCTHTh, YTO OCBOCHHE COACP/KAHMA Kypca
MPOWCXOJUT C TPHBJICYCHHEM 3HAHMA M3 pAHEE W3YUCHHBIX KYpCOB:

«Oxpy>xaromuii Mup», «bronorust. 5—7 xknacce» u «Dm3muKa. 7 KIaccy.

LEJIM U3YUEHW S YYEBHOI'O ITPEJIMETA «XWUMUWS1»

K HanmpaBicHHIO TICPBOCTCTICHHOH 3HAYUMOCTH TPH pPCaTH3aLHH
00pa30BaTeIbHBIX (DYHKIHMH TpeaMeTa «XHMHS» TPATUIMOHHO OTHOCAT
(hOpPMHPOBAHKC 3HAHHHA OCHOB XHMHYCCKOHM HAYKH KAK 0OJACTH COBPCMCHHOTO
CCTCCTBO3HAHMS, MPAKTHYCCKOH ICATCIHHOCTH 4CAOBCKA H KAK OJHOTO W3
KOMITOHCHTOB MHPOBOH KyJIbTYPBL 3a7ada IPEIMETa COCTOUT B (JOpMHUpPOBAHUH
CHCTCMBI XHMHYCCKHX 3HAHHH — BAKHCHIONWX (DAKTOB, MOHATHH, 3aKOHOB H
TCOPETHUYECCKUX MOJOKEHHH, JOCTYIHBIX OOOOIIEHHH MHPOBO33PEHUCCKOTO
XApakTEpa, A3BIKA HAYKH, 3HAHHH O HAYYIHBIX MCTOAAX H3YUCHHA BCIICCTB H
XHMHUECKHIX PEAKINH, a TAKKE B (POPMHUPOBAHHH M PA3BUTHH YMECHHUI B CIOCOOOB
ACATCIIPHOCTH, CBA3AHHBIX C IJIAHHPOBAHUCM, Ha6J'lIO£[eHI/IeM U NOPOBCOACHUCM

XAMHYICCKOTO SKCIICPUMCHTA, COOMIOACHHEM TPABHIT OC30MACHOTO 00PAIICHHS C
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BCIICCTBAMH B HOBCGI[HGBHOfI JKHU3HH.

Hapsagy ¢ >TuM nenm u3ydeHHd IOpeaMeTa B NPOTpaMME YTOYHCHBI U
CKOPPEKTHPOBAHBI C YUETOM HOBBIX MPHOPUTETOB B CHCTEME OCHOBHOTO O0ILETO
oOpazoarusa. CeromHs B 00pa3oBAaHHH OCO00 3HAYMMOW NPHU3HAESTCA
HamnpaBJICHHOCTH o6yquI/1;1 Ha PpPasBuUTHC ©W CAMOPA3BHTHC JTHIHOCTH,
(dopMupoBanue e HHTCIUICKTA W 00mEeH KyabTypsl. OOyUCHHE YMEHHIO YUHTHCS
W TIPOJOJDKATh CBOE OOpPAa30BaHWE CAMOCTOSITEIBHO CTAHOBHTCS OJHOM W3
BOKHEHIINX (PYyHKIHMIT yICOHBIX PEIMETOB.

B cBa3dM ¢ 3THM IpH HM3YYCHHH MPEAMETA B OCHOBHOHM IIKOJE
JOMHHHPYFOIICE 3HAUCHAC MPHOOPEIH TAKHUE IICTH, KaK:

- (DOPMHUPOBAHUC HHTCIUICKTYAJIBHO PA3BHUTON THIHOCTH, TOTOBOH K
€aM000pa30BaHMIO, COTPYAHHIECTBY, CAMOCTOSTCILHOMY TPHHITHIO PEIICHUH,
CIOCOOHOM aJanTHPOBATHCS K OBICTPO MEHSFOIIUMCS YCIIOBHSAM KH3HH,

- HANPaBJICHHOCTh OOVYCHHSA HA CHCTCMATHUCCKOC TPHOOIICHHC
ydyammxca K CAMOCTOATCILHOH ITO3HABATCILHOH ACATCIIBHOCTH, HAYIHBIM
MCTOAAM TO3HAHUA, (POPMHPYIOMIHM MOTHBALMIO M PA3BUTHC CIMOCOOHOCTCH K
XHMHH,

- ofecmeucHWE  YCIOBHH,  CHOCOOCTBYIOIIMX  IPHOOPETCHHIO
OOYJAIOIIMMHUCS ~ OTBITA  PA3HOOOPA3HOW  [ICATCIPHOCTH, TO3HAHHA H
CaMOTIO3HAHHUS, KIFOUYCBBIX HABBIKOB (KIFOUEBBIX KOMIICTCHLUN), HMEIOLIUX
VHHBEPCATLHOE 3HAYCHHUE LI PA3IMYHBIX BHIOB JCATCIbHOCTH,

- (opmupoBaHHC YMCHHH OOBACHATH M OICHUBATH  SBJICHHA
OKPYKArOWIETO MUPA HA OCHOBAHUHA 3HAHHHI H OIIBITA, MOJYYCHHBIX ITPU U3YYCHHUHA
XHMHH,

- (opMHpPOBAHHC Y OOYYAOIMUXCA TYMAHHCTHYCCKHX OTHOIICHMH,
IIOHUMAHHA LICHHOCTH XHMHYCCKUX 3HAHHH AT BI)Ipa6OTKI/I OKOJOTHYCCKH
LeNneco00pa3HOTO TOBEACHUSI B OBITY M TPYJOBOH [JEATCIPHOCTH B LEILIX
COXPAHECHHS CBOETO 3A0POBbA U OKPY KAKOIIEH MPUPOIHOU CPEaBI,

- Pa3BUTHC MOTHBAIMH K OOYUCHHIO, CTIOCOOHOCTCH K CAMOKOHTPOIIO H

CAMOBOCIIUTAHHID) HA OCHOBC YCBOCHHA 00IIee TOBEYCCKUX IICHHOCTCH,
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TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(IIIL ¥ HANPABJICHHOCTH JATbHCHIIIETO

00yUCHHA.

MECTO YYEBHOI'O ITPEJIMETA «XUMHUA» B YHEBHOM
ITUIAHE

B cucreme oOmero o6pa3oBaHus «XHMHS» HMPU3HAHA 00A3aTCIIHHBIM
V4eOHBIM IIPEIMETOM, KOTOPBIH BXOAMT B COCTaB IIPEIMETHOH 00macTu
«EcTecTBEeHHO-HAYUHBIC TIPEIMETHD.

YueOHBIM IJJAHOM Ha €& M3YUeHHE OTBEACHO 136 yueOHBIX Yac0B — IO
2 4y B HeACTO B 8 M 9 KJIaccax COOTBETCTBEHHO.

Jns kakaoro kinacca MPEAyCMOTPEHO PE3EPBHOE YHUCOHOE BpeMd,
KOTOPOE MOYKET OBITh HCIIOJIb30BAHO YYACTHHKAMH 00pa30BaTCIBHOTO IPOIIECCa
B LCTAX (POPMHPOBAHHS BAPHATHBHOM COCTABIISIOIMICH COACPKAHHA KOHKPCTHOH
padoucti mporpammser. [Ipm 3TOoM oOsM3arenbHAs (MHBAPHAHTHAA) 4ACTD
COZCp)KaHMS TIPEAMETA, YCTAHOBICHHAS NMPHUMEPHOH pabotuei mporpamMmoil, u
BpEMS, OTBOJIUMOC Ha €& H3YUCHHUE, JOJDKHBI ObITh COXPAHEHBI IIOJTHOCTHIO.

B cTpykrype mpuMepHOH padoucii mporpaMMBI HAPAAY C MOSCHATCIFHON
3aIMHCKOM BBIACICHBI CIICYIOIINE PA3ICIIbL:

- INIAHAPYEMBIC PE3YJIbTAaTHI OCBOCHHS YICOHOTO TIpeaMETa « XUMUSD» —
JMYHOCTHBIC, METATPEAMETHBIC, TIPS IMCETHBIC,

- COZIEpKaHKE YUCOHOTO TIpeIMeTa « XHMHUSD TI0 To1aM 00y UCHUS,

- IPEMEPHOE TEMATHUYECCKOC IUIAHHPOBAHKE, B KOTOPOM JICTATH3HPOBAHO
coep)KaHHE KAKAO0H KOHKPETHOH TEMBI, YKA3aHbI KOJIMYECTBO YACOB, OTBOIUMBIX
HA €& W3Y4YCHHWEC, W OCHOBHBIC BHIBI YUCOHOH [EATCIBHOCTH YUCHHKA,
(opMupyeMBIE TPH HW3YUCHHH TEMBI, NPHBEACH IICPEUCHb JECMOHCTPAIHH,
BBIITOJTHACMBIX YIHUTEIIEM, H IEPEUCHb PEKOMEH/IYEMbIX Ta00PATOPHBIX OIBITOB H

NPAKTHICCKUX pa60T, BBIMTOJTHACMBIX YIAIMAMHUCA.



COAEP)XAHUE YUEBHOI'O ITPEJJMETA
«XHUMHUA»

8 KJIACC

HepBOHa‘{aJ'IBHI)Ie XHMHYCCKUC ITOHATHA

Ilpeamer xumuu. Pob XMMUH B JKH3HHM YEJOBEKA. Tela W BEIIECCTBA.
Ou3HUCCKHC CBOMCTBA BCIICCTB. ATPETaTHOC COCTOSHHC BCINCSCTB. [loHATHE O
MCTOAAX MO3HAHWI B XHUMHUH. XHMHS B CHCTEME HayK. Yucteie BCIICCTBA H CMCCH.
CrocoOBI pa3aeaICHUS CMOCCH.

ATOMBI H MOJICKY JIBL. Xumudeckue 3ieMeHThl. CHMBOJIBI XHMHYESCKHX
37eMCHTOB. [IPOCTBIC U CI0KHBIC BEIICCTBA. ATOMHO-MOJICKY IIPHOC VICHHS,

Xummdeckas opmyrna. BaaeHTHOCT aTOMOB XHMHUYECCKUX JIIEMEHTOB.
3aKkOH TOCTOAHCTBA COcTaBa BemecTB. OTHOCHTCIBHAA aTOMHAS MAcca.
OTHOCHTCIBHAA MOJICKYIAPHAS Macca. MaccoBad X011 XHMHUCCKOTO 3JICMCHTA B
COCTUHCHHH.

OU3HIECKUE M XHMUYCCKUE SBICHUS. XHMHYECCKAS PEAKUus H €&
MPU3HAKH. 3aKOH COXPAHCHHSA MACCHI BCIICCTB. XHMHUYCCKHC VPABHCHHUA.
Kmaccu(ukanus XuMHICCKIX PCAKIUH (COCTMHCHHS, PA3T0KCHHIS, 3aMCIICHHS,
00OMeHA).

XUMHYECKHH 3KCIECPHUMEHT. 3HAKOMCTBO C XHMHYECKOHM TMOCYIOH, ¢
MpaBHIAMH PA0OTHl B JA0OPATOPHH W MpHEMAMH OOPAIICHHUA ¢ J1a00paTOPHBIM
000pYIOBAHHCM, H3YUCHHC M ONMUCAHHC (HUB3HYCCKHX CBOMCTB 00pa3noB
HCOPTAHMYCCKUX BEIICCTB, HAOMFOACHUC (PH3MUCCKUX (TIABICHUC BOCKA, TASTHUC
JbIQ, PacTHPAHHE Caxapa B CTYNKE, KHIICHHE M KOHACHCAUUSA BOJBI) H
XHMHYCCKHX  (TOPCHHC  CBCYHM, MPOKAIHBAHHC  MCAHOH  MPOBOJIOKH,
B3AUMOJCUCTBHEC MEJA C KHCIOTOH) SBICHWH, HAOMIOACHWC W OMHCAHHC
NMPU3HAKOB MPOTCKAHMA  XHMHYCCKHX Ppeakuuid (Pas3jJokKeHUe caxapa,
B3AHMOJCHCTBHC CCPHOM KHCJIOTHI C XJIOPHIOM OapHsA, Pa3IoKCHHC THAPOKCHAA
meau(Il) mpu HarpeBaHuu, B3AaUMOJCHCTBHUE Keje3a ¢ pacTBopoM cosu Meau(1D));

H3YUCHHE CIIOCOOO0B Pa3ACiCHUS CMECEH (C MOMOIIBI0 MAarHUTA, (DHIIBTPOBAHNE,
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BBIMAPHBAHHC, JUCTILIIANMA, XpoMmartorpausa), TPOBSACHHC  OUHCTKH
TOBAPEHHOH COJIM;, HAOIOJCHNE W ONHCAHWC PE3YJIbTATOB MPOBEIACHUS OIIBITA,
WLTIOCTPUPYIOMIETO 3aKOH COXPAHEHHS MACCHI, CO3JAHHE MOJCICH MOJEKYI
(IIapOCTEPIKHEBBIX) .

BaxHeHue NpeacTaBUTEIN HEOPTAaHUIECCKUX BEIIECTB

Bo3myx — cmech razoB. CocraB Bo3ayxa. KHCIOpOaQ — 3JICMCHT H
MPOCTOE BEHIECTBO. HaxokaeHWEe KuCIopoga B mpupoxae, (u3mueckue u
XHMHYECKHE CBOHCTBA (peakimu ropeHwst). Oxcunpl. [IpuMeHeHHE KHCIOpoaa.
CrocoObl  TONMyUYCHHSI KHCIOpPOZa B J1a0OPAaTOPHH W MPOMBIIUICHHOCTH.
Kpyroeopor xumcmopoma B mpupoae. O30H — aIOTPOMHAS MOTH(DHKAIHSL
KHCJIOPOAA.

TemnoBo#t  3(ppeKkr XUMHUCCKOH  PpEAKIUHM, TEPMOXMMHYCCKHC
VPaBHEHHUS, 3K30- W JHIOTCPMHUCCKHAC PEAKIHHU. TOIUIMBO. YTOJNb M MCTaH.
3arpsa3HEHUE BO3AYXA, YCHICHHE MAPHIUKOBOTO 3(EKTa, pa3pycHHE 030HOBOTO
CITOSL.

Boaopoa — 31eMEHT W MpoCToe BelecTBO. HaxoskaeHue BoJopoaa B
mpupoac, (PH3MUCCKHC W XHMHYCCKHC CBOWCTBA, NPHMCHCHHC, CHOCOOBI
noxy4yeHusa. Kucnorst u conn.

Kommraectso BemecTsa. Moas. Monsapaas macca. 3akoH ABOTaapo.

Monsapasrit 00bEM ra30B. PacuéThl MO XHMHUYECKHM YPABHEHHSM.

Ouspueckue CBOWCTBA BOABL Boga Kak pacTBOpUTETdb. PacTBOpBL
HaCI)IH.[eHHI)Ie 1 HCHACBILICHHBIC PACTBOPLL. Pacmeopwvzocmz: senecmes 8 gooe.!
MaccoBas 101 BEMISCTBA B PACTBOPS. XUMHUCCKHC CBOUCTBA BOABL. OCHOBAHHA.
Poub pacTBOpOB B MPHPOJE U B KU3HH YeJIOBEKA. KpyroBopoT BOABI B PHPOC.
3arpsa3HeHHE MpH- POIHBIX BOA. OXpaHa M OYHCTKA IPUPOIHBIX BOJ.

Knaccuuxaris HEOPraHU4CCKUX COCIMHCHUH. OKCHIBL
Kmaccuukamuss  OKCHAOB.  COMCOOpasyromue  (OCHOBHBIC,  KHCJIOTHEIC,
am(oTepHBIC) U HecocoOpasyromue. HoMCHKIATY pa OKCHAOB (MCKIYyHAPO HAS
H TpuUBHAIbHAAL. DH3MUCCKHE M XHMHYCCKHE CBOMCTBA OKCHAOB. llomyucHue

OKCHOOB.
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OcnoBanus. Knaccudukarymss ocHOBaHMH: MIENOYH M HEPACTBOPUMBIC
ocHOBaHud. HoOMEHKIaTypa OCHOBAHMM (MEKAYHAPOAHAS M TPHUBHAILHAA).
OU3HYECKUE U XUMUYECCKUE CBOUCTBA OCHOBAHUI. [1o/TyueHrEe OCHOBAHHUU.

Kucnorsr.  Kmaccupukamms  xucmor.  HomeHkiaTypa  KHCIOT
(MexayHapoaHAd U TPUBHANBHAS). OU3HUECCKHEC H XUMHYCCKIE CBOUCTBA KHUCJIOT.
Pan akrusnocTu metamioB H. H. bekerosa. [lonyueHue Kucaor.

Comm. HoMeHKIaTypa CoteH (MEKIyHAPOAHAA U TPUBHAIBHAL).

OuU3HIECKUE U XUMUYECKUE CBONUCTBA CoJicil. [1oyueHne Comei.

I'eneTHUECKAs CBA3b MEXKIY KIACCAMH HEOPTAHMUCCKUX COSTHHCHUH.

XUMHUYECKUHA SKCTIICPHMEHT. KAUECTBCHHOE ONMPEACIICHUE COACP KAHUS
KHCJIOPOAAa B BO3AYXE, IOJIYYCHHE, COOMPAHWE, PACIO3HABAHHEC M H3YUCHHC
CBOWCTB KHCIIOPOJA;, HAOIIOJCHHUE B3aWMOACHCTBHS BEIUECTB C KHCIOPOJOM H
YCIOBHS BO3HUKHOBCHHS M MPEKPALCHHUS TOPeHUA (TMOXapa);, O3HAKOMIICHHE C
o0pa3smaMH OKCHAOB H ONHCAHHC WX CBOHCTB, TOJYUCHHC, COOHpPAHHUC,
pacmo3HABAaHUE M H3YYCHHE CBOWMCTB BOJOPOJA (TOPEHHE), B3aMMOACICTBHE
Boaopoga ¢ okcuaoM Meau(Il) (BO3MOMKHO HCTOIb30BAHUE BHACOMATECPHANIOB),
HaOMOACHUE OOpasoB BEMICCTB KOJMYECTBOM | MOIb, HCCICIOBAHHC
OCOOCHHOCTCH  PACTBOPCHHA BCHICCTB C  PA3IMYHOM  PACTBOPHMOCTEHIO,
MPUTOTOBJICHUE PACTBOPOB C OMPEACIEHHOM MACCOBOHM JOJIEH pacTBOPEHHOTO
BCILECTBA, B3aMMOACHCTBHEC BOAbI C META/UIAMU (HATPHEM H  KAJIbILUEM)
(BO3MOXKHO HCTIOIb30BAHHUE BHACOMATCPHAJIOB); ONPEICICHIE PACTBOPOB KHCIOT
M HIETIOYCH C MOMOIIBI0 HHANKATOPOB; HCCICA0BAHNE 00PA3LOB HEOPTAHHICCKUX
BEINECTB PA3IMYHBIX KJIACCOB, HAOFOICHUE H3MCHEHI OKPACKH HHINKATOPOB B
pacTBopax KHCJIOT M LICJOUCH; M3y4eHHE B3aumMoAacicTBus okcuaa meau(ll) ¢
PpacTBOPOM CEPHOM KHUCIIOTBL, KHUCJOT C METAUIAMH, PEAKUUN HEUTpaIH3aLuH,
TOJIYICHHUE HCPACTBOPHUMBIX OCHOBaHI/IfI, BBITCCHCHHEC OAHOTO MCTAJLIA APYTHM H3
pacTBopa COMM, PELICHHE JKCHEPHMEHTANBHBIX 3aJa4 mo TeMe «Bakuenmme
KJIACCHI HEOPTAHMICCKUX COCTUHCHIH .

I KypcuBoM oCo03HaueH yueOHBI MaTephal, KOTOpBIA H3ydaercs, HO He

BBIHOCHUTCS Ha IIPOMEKYTOUHYIO U UTOI'OBYIO aTTeCTaITUIO.
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Ilepuonmueckuit 3axoH u Ilepmoamdeckad CHCTEMA XHMHYCCKUX
snemeHTOB JI. M. Menaenecepa. CTpOCHHC aTOMOB.

Xumudeckas cBa3b. OKUCIUTCILHO-BOCCTAHOBUTCIILHBIC peaknnu

[NepBbic MOMBITKY KIACCH(PUKAIMH XUMIICCKUX 3eMEHTOB. [loHATHE O
TPYIIAX CXOJHBIX 3JCMEHTOB (INEIOYHBIC W INEIOYHO3CMEIBHBIC METAILIbI,
TaJOTCHBI, WHEPTHBIC Ta3bl). JDIEMEHTHL, KOTOpBIC OOPa3yroT amM(poTEepHBIC
OKCHABI H THAPOKCHUIBL.

Ilepuoaumueckuit 3akoH. Ilepuoamyeckasd CHCTEMA XUMHYECKHX
anemenToB Jl. . Menneneesa. KopoTkomepnoHas i JUTMHHOTIEPHOTHAS (POPMBI
Ilepuoaunueckoit cucTeMbl XUMHUYECKUX 37eMeHTOB 1. M. Menaeneesa. [lepuoast
u rpynmsl. OU3HYECKHI CMBICI HMOPAIKOBOTO HOMEPA, HOMEPOB MEPHOAA H
TPYIIIBI 3IEMCHTA.

Crpoenmne aromoB. CocraB aroMHBIX sacp. M30TONBI. DIEKTPOHBI.
CrpocHHE 3MCKTPOHHBIX 0000UYCK aTOMOB TEPBBIX 20 XHMHYICCKHAX 3JICMCHTOB
Ilepnonmueckont cuctemsl J. M. MenneneeBa. XapakTepHCTHKA XHUMHYECKOTO
3JIEMEHTA 0 €ro moJIoKeHUI0 B [lepuoauyieckoit cucreme . M. Menaeneesa.

3aKOHOMEPHOCTH M3MEHCHHS PATUyCa aTOMOB XHMHUYCCKHX 3JICMCHTOB,
MCTALTHICCKUX H HCMCTATIMCCKIX CBOMCTB MO TPYIINIAM H MICPHOAaM. JHAUCHHUC
Ilepuoanueckoro 3axkoHa U [lepuOaUMECKON CHCTEMBI XUMUYECKHX 3JIEMEHTOB
JJS1 pa3BUTHA HAyKu U mpakTuku. [, . MeHneneeB — yUEHBIA U TPAKIAHUH.

Xumuyeckad cBsa3b. KoBaneHTHAs (HOJSIPHAA M HEMOJSIPHAA) CBS3b.
DIEKTPOOTPULATEIHHOCTh XMMUYCCKHUX HIEMECHTOB. VIOHHAS CBSI3b.

Crenenp okucieHmsI. OKHCIMTENFHO-BOCCTAHOBHTEIIBHBIC PEAKIIHH.
ITporiecce! OKUCTICHNUS U BOCCTAHOBJICHHUSI. OKHUCIUTEIN H BOCCTAHOBUTEIIH.

XUMHYECCKAH 3KCICPHMEHT: H3yUCHHE OOPA3IOB BEIICCTB METAILIOB U
HEMETAIUIOB, B3aWMOJCHCTBHEC THAPOKCHIA LHHKA C PACTBOPAMH KHCIOT H
ICTTOYCH; TIPOBECHHUC OTIBITOB, WLTIOCTPUPYFOIIHIX TIPUMEPBI
OKHUCITUTEIIbHO-BOCCTAHOBUTCIBHBIX PEAKIHMN (TOPEHHUE, PEaKIUH Pa3I0KCHHUI,

COCUHCHHUA).
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Me:xnpeameTHbIe CBSI3H

Peamm3anmst MEKXIPEAMETHBIX CBA3CH NMPH H3YUYCHUHM XUMHUH B 8 KiIacce
OCYINECTBIBICTCSA Yepe3 HCIOIb30BAHHE KAaK OOMIMX ECTECTBCHHO-HAYYHBIX
TIOHATHH, TAK W TOHATHH, SIBILSIFOIIUXCS CHCTEMHBIMHE JJIS1 OTACTBHBIX IPEIMETOB
€CTECTBCHHO-HAY YHOTO ITHKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC IOHATHI: HAYYHBIH (DAKT, THIOTE3a,
TEOPHsI, 3aKOH, aHAJM3, CHHTE3, KIAacCH(IUKANKS, IIEPHOIMIHOCTD, HAOMIOACHHUE,
JKCTIEPUMEHT, MOJCTMPOBAHAE, H3MEPECHUE, MOJICIb, SBICHUC.

OusHKa: MATEPHs, aTOM, JJCKTPOH, HMPOTOH, HEHTPOH, HOH, HYKJIHI,
H30TOIIBI, PAAMOAKTUBHOCTD, MOJICKYJIA, SJICKTPHICCKUH 3apsia, BEIIECTBO, TEIIO,
00BEM, arperaTHOE COCTOSTHHE BEIIECTBA, Ta3, (PH3MICCKUC BEIMUIHMHBI, CIHHHIIBI
H3MEPEHHUS, KOCMOC, TIIAHETH, 3BE31b1, CoTHIIC.

Buomornsa: gpoTocuuTe3, ABIXaHUE, OHochepa.

Tcorpadmsa: armocdepa, ruapocepa, MUHCPABL, TOPHBIC TMTOPOJIBL,

TOJIC3HBIC HCKOMACMBIC, TOINTHBO, BOAHBIC PECYPCHL.

9 KJITACC

BemecTBo 1 XUMHYECKAsd peaKkIusg

Ilepuogumueckuit  3akoH. Ilepuoamyeckasd CHCTEMA XUMHYECKHX
anemenToB J1. 1. Menneneesa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B H3MCHCHUH
CBOMCTB XUMHYECCKUX 3JICMCHTOB MEPBBIX TPEX MEPHOJOB, KANKA, KaJbIHA H UX
COCIUHCHUI B COOTBETCTBHH C MNOJOKCHHEM JJIEMEHTOB B Ilepmoguueckon
CHCTEME H CTPOCHHEM HX aTOMOB.

CrpoeHne BenecTsa: BUABI XUHMHICCKON CBA3H. THITBI KPHCTAIUTHMECKUX
PEIETOK, 3aBUCHMOCTB CBOMCTB BEMICCTBA OT THIA KPUCTAUIMUMECKOM PEMETKH 1
BHAA XUMHYCCKOH CBA3H.

Knaccupuranmmss W HOMEHKIATypa  HECOPTAHMYCCKUX  BCINECTB
(MeKIyHApOAHA! WM TPUBHANbHAA). XHMHYECKHE CBOMCTBA  BEIUECTB,
OTHOCAINMXCA K pa3sIUYHBIM  KJIACCAM  HCOPTaHHYECKHX  COCAUHCHHH,

TCHCTUICCKAA CBA3b HCOPTAaHUICCKHUX BCILCCTB.
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Knaccuduraums XuMIIECKAX PEAKIUHA MO PA3THYHBIM MPH3HAKAM (IO
YHCITy M COCTABY YYACTBYIOIIUX B PEAKIIMH BEHIECTB, IO TEIIIOBOMY 3(dekTy, mo
H3MCHCHHIO CTCIICHCH OKHUCICHHS XUMHYCCKHX QJICMCHTOB, II0 06paTI/IMOCTI/I, mo
VYACTHIO KaTAIN3aTopa). DK30- M SHIAOTCPMIUCCKHUE PEAKIIH, TEPMOXUMHICCKHUC
YpaBHCHUSL

[NonsaTHE O CKOPOCTH XUMHUYCCKOH peakimy. [loHsaTHe 00 00paTHMBIX U
H606paTI/IMI>IX XUMHICCKUX PCAKIHAX. TloHATHE O TOMOTCHHBIX H TCTCPOTCHHBIX
PeaKIMIX. Honamue o xumuveckom pasrosecuu. CDLZKI’I/IOpr, sjuAomue Ha
CKOpOCmb XUMUYUECKOU peaxyul U nOJONCEHUE XUMUUECKO20 PABHOBECUAL.

OKHCIMTEIPHO-BOCCTAHOBHTEIPHBIC PEAKIHMK, 3JCKTPOHHBIH OamaHc
OKHCJIHTCILHO-BOCCTAHOBHTENbHOM  peaknuu.  CocTaBieHWE — ypaBHCHHH
OKHCJIMTCIILHO-BOCCTAHOBHTEIIPHBIX PEAKIMA C HCIOJB30BAHHEM METOJAA
3JICKTPOHHOTO OaIaHCa.

Teopus  AMCKTPONMHTHYCCKOW  AHCCOUMAIMMH.  ODJICKTPOJHTHI H
HCOJICKTPOJIATHI. KaTI/IOHBI, AHHOHBL. MexaHu3M JAUCCOMHAIIHHA BCIINCCTB C
Pa3sMIHBIMA BHAAMHA XHMHYCCKOH CBs3H. CTCICHB JAHCCOIMHAITHH. CullbHBIC H
c1adbIe 3ICKTPOJIHTHL.

Peakimn moHHOTO OOMEHA. YCIOBHS NMPOTCKAHUS PEAKIUH HOHHOTO
0OMCHA, MOJHBICE M COKPANIEHHBIC HMOHHBIC YpaBHEHHS peakumil. CpolicTea
KHCJIOT, OCHOBAHHH WM COJCH B CBETE NPEACTABICHUH OO0 3JCKTPOIHUTHUYCCKOH
Jucconranuy. KauecTBEHHbIC PEaKIMU HA HOHBL [[oHamue 0 euopoause coeil.

XuUMHYCCKHI JKCIICPUMECHT: O03HAKOMIICHHE c MOJCILIMH
KPHCTAJUIMMECKUX PEHIETOK HECOPTaHMYCCKHX BEIMECTB — MCETANIOB H
HCMCTA/UIOB (TpaduTa W anMasa), CIOKHBIX BCIICCTB (XJIOPHOA HATPHA);
HCCIICOBAHNE 3aBUCHMOCTH CKOPOCTH XMMHYCCKOH PEAKUMH OT BO3IACHCTBHSA
pa3myHBIX  (JAKTOPOB, HCCICAOBAHHME JICKTPONPO-BOJHOCTH  PAacTBOPOB
BEILECTB, NPOLECCA AUCCOLMALMM KHCJIOT, INEA0YeH M Conell (BO3MOKHO
HCTIONB30BAHHE BHACOMATCPHAIOB); MPOBEIACHHE OIBITOB, HILIFOCTPHPYFOIINX
MPHU3HAKM TPOTEKAHMSA PEAKIMH HOHHOTO OOMeHa (00pa3zoBaHHWE OCAIKa,

BBIICTICHHE Ta3a, 0Opa30BaHHE BOJBI); ONBITOB, HUTFOCTPUPYIOIIHX MPHMEPHI
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OKHUCITUTEIIbHO-BOCCTAHOBUTCIBHBIX PEAKUMHA (TOPEHUE, PEAKLMH PA3IOKCHU,
COCIMHCHHS), PACMO3HABAHHUC HCOPraHMYCCKHX BEHICCTB C  MOMOIIBED
KAYCCTBCHHBIX peaI(I.[I/Iﬁ HA UOHBI, pCIICHUC SKCICPUMCHTAJIBHBIX 3a4a1.

Hewmeramns! u ux COCOHHCHUS

O0mas xapakTepucTHKa TaaorcHoB. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKTEPHBIC CTEMCHA OKHCICHU. CTpoeHHEe U (PH3HYCCKHE CBOMCTBA MPOCTHIX
BEIICCTB — TAJOr¢HOB. XHUMHYCCKHE CBOMCTBA HAa MPHMEpPE XJIOpa
(B3aMMOICHCTBHE C METaUlaMH, HEMCTAIUIAMH, IMIeJIoYaMHu). XJIOPOBOIOPO..
ComstHas KUCIOTA, XHMHYECKHE CBOMCTBA, MOJMyUCHHE, MpHMEHEHHUE. [leiicTBre
XJIOpa U XJOPOBOJOPOJA HA OPraHU3M YCIOBCKA. BaskHeHIme XJIOpUABI U HX
HAXO’KACHHE B IIPUPOJC.

OOmas xapakrtepucTuka 310eMeHTOB VIA-Tpymmsr.  OcobeHHOCTH
CTPOCHHIA aTOMOB, XapPaKTCPHBIC CTCTICHU OKUCJICHU.

CrpocHue U (DH3HYICCKHE CBOUCTBA MPOCTHIX BCIICCTB — KHCIOPOAA H
cephl. AJIOTPONHBIC MOTH(PUKANUH KHCJIOPOJA H cepbl. XMMHUICCKHE CBOHCTBA
cepel. CepoBOIOPOI, CTPOCHHS, (PH3HUCCKIC H XHMHUYCCKAC CBOHCTBA. OKCHIBI
Cephl KaK MPEACTABATEIN KUCIOTHBIX OKCHIOB. CepHas KHCIOTa, (PH3HICSCKUE H
XHMHYCCKHE CBOMCTBA (00mHME KAk TPECOCTABHTCIA KIAcca KHCIOT U
cnemuraeckne). XUMHAICCKHE PCAKIHH, JICKANINC B OCHOBS MPOMBIILICHHOTO
croco0a MOMyUYCHHA CEpHO# KUCTOTHL [IpmvencHue. CoaHM CCPHOM KHCIIOTHI,
KaueCTBCHHAA Peakumns Ha cyab(at-noH. HaxokaeHHe cepbl H ¢ COCANHCHHH B
npupoae. XHMHICCKOE 3arPA3HCHHE OKPYKAFOIICH Cpeapl COCTHHCHUSAMH CEPbI
(KHCTIOTHBIC JOKIW, 3arps3HCHHC BO3AYyXa H BOJAOEMOB), CIOCOOBI €ro
MPSIOTBPALICHHS.

OOmas xapakrepucTuka 37eMeHTOB VA-rpymmel.  OcobeHHOCTH
CTPOCHHA ATOMOB, XapPaKTCPHBIC CTCIICHU OKHUCJICHU.

A30T, pacmpOCTpaHCHHC B TPHPOAC, (PHIHUCCKHC M XHMHUCCKHC
cBoiictBa. Kpyrosopor asora B mnpupone. AMMHAK, C€ro (H3HUCCKHC H
XHMHYCCKHC CBOfICTBa, NOJIYYCHHC W TPHMCHCHHC. Comu AMMOHHA, HX

(u3mIecKUe M XHMHYICCKHE CBOMCTBA, MPUMEHEHHE. KauecTBeHHAsI peaknmsl Ha
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HOHBI AMMOHHA. A30THAA KHCIIOTA, ¢¢ MOJIyUCHHUC, (PH3HUCCKUC H XUMHUCCKHUC
cBoiicTBa (OOmMME KAK NPCSACTABHTCIA KIACCA KHCIOT H CHCHH()HICCKHC).
Hcnoas3oBanme HUTPATOB H coJcl aMMOHHA B KauyeCTBE MHHCPAJIbHBIX
vaoOpeHHuil. XWMIUCCKOE 3arpsA3HCHHC OKPYKAIOMICH CPEIbl COCTMHCHHSIMH
a30Ta (KUCIOTHBIC JOKIM, 3aTPS3HCHHE BO3AyXa, IOYBEI H BOJIOEMOB).

Docpop, ammorpomuble Mommpuxamuu ¢ochopa, Pu3HUCCKHEC H
xummaeckue cBoiictBa. Oxcun pocdopa(V) u GochopHad KHCIOTA, PHIHUCCKUC
H XHMHYCCKUC CBOWCTBA, moayucHme. Hcmonp3oBaHue (hocaTroB B KAUCCTBEC
MHHEPATbHBIX YAOOPCHHUH.

OOmas  xapakrepuctuka 31neMeHTOB [VA-rpymmsr.  OcobeHHOCTH
CTPOCHHA aTOMOB, XapPaKTCPHBIC CTCIICHA OKUCJICHHU.

Yraepox, anaoTponHbIe MOIU(HKALNK, PACHPOCTPAHEHUE B IPUPOIC,
(pU3HHUCCKHC W XHMHYCCKHC CBOHCTBA. AnxcopOumsa. Kpyrosopor yriepoma B
mpupoae. OKCHIBI YTACPOAa, MX (PH3HUCCKUC H XHMHICCKHAC CBOHCTBA, ACHCTBHUC
HA KHBBIC OPTAHU3MBL, TOIYyUCHHUE M MPUMCHEHHE. JKOJOTHYCCKHE MTPOOICMBI,
CBA3aHHBIC C OkcmaoM yracpoma(lV), rumore3a rn00anbHOTO MOTCILICHHA
KJIMMATa;, TAPHUKOBBIA 3(P(eKT. YToMpHAS KUCIIOTA U €6 COMH, NX (PH3HUCCKUC H
XHMHYECKHE CBOMCTBA, MOJNYyYCHUE U NMpHMEHeHHE. KauecTBeHHAs peakuusa Ha
KapOoHaT-moHbl.  Mcmonb3oBamme — kapOOHaToB B OBITY,  MEIHMIUHE,
TIPOMBIIUICHHOCTH U CEILCKOM XO3SHCTBE.

[lepBonavanpHblc NOHATHS OO0 OPraHMUYCCKUX BEIIECTBAX KAaK O
COCAMHCHUIX yTiepoaa (METaH, 3TaH, STHJICH, ALCTHICH, STAHOJ, TJIHICPHH,
YKCYCHAsl KHUCHOTA). Hx cocmas u xumuvecxoe cmpoenue. TloHATHE O
OHMOJIOTMIECKA BAXKHBIX BEINECTBAX: JKUPAX, OCIKAX, YIJIEBOJAX — M HX POJH B
JKH3HH YCJIOBCKA. MamepuaﬂbHoe eoUuHCmeo OP2AHUYECKUX U HEeOpcaAHUYeCcKUx
coeouHenul.

Kpemumii, ero (usuueckne W XHMHYCCKHE CBOICTBA, NMOJYHUCHHE H
mpuMcHeHHE. COCIMHCHHA KpeMHHA B mpupone. OOmme mpeacTaBicHUS 00
okcuae kpeMHIA(IV) u kpeMHUEBOI KucnoTe . CHIMKATHI, HX HCIOIB30BAHUC B

6I>ITy, MCOUIUHE, MPOMBIIIJICHHOCTH . Baoicretiniue cmpoumesibHble Mamepuaibl:
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Kepamuxa, cmexio, yemenm, bemon, ogicenezobemon. Ilpobremvl bezonacrnoz2o
UCHONb306AHUA CIMPOUMENIBHBIX MAMeEPUAIIOs 8 1106CeOHEBHOT JHCUSHU.

XUMHYCCKHAH 3KCICPHMEHT. H3YUCHHE OOpa3loB HEOPTaHHMUCCKUX
BEIIECTB, CBOMCTB COMAHOM KHCIOTHI, MPOBEACHHE KAYCCTBCHHBIX PEAKIMHA HA
XJIOpUA-UOHBI U Ha6J'lIO£[eHI/Ie NPU3HAKOB HX MPOTCKAHUA, OIBITHI, OTPAKAIOIIHC
(pU3HYICCKHC M XHMHYCCKUC CBOHCTBA TAIOTCHOB M MX COCOMHCHHH (BO3MOXKHO
HCTIONIB30BAHNE BHACOMATCPHATIOB), O3HAKOMIICHHE C OOpa3IaMH XJIOPHIOB
(Tamo-TCHUIOB), O3HAKOMIICHHC C 00pasmaMm Cepbl W ¢¢ COCOUHCHUAMH
(BO3MOXXKHO WCTIONB30BAHWE BHIACOMATEPHANOB); HaOMIOAEHHE IIporecca
oOyIJIMBAaHUS caxapa MOA ACHCTBHEM KOHIICHTPHPOBAHHON CEPHOM KHCIIOTBI,
H3YUCHHC XUMHYECKUX CBOWCTB Paz0aBICHHON CEPHOM KHCIOTHI, IPOBEACHHC
KAa4eCTBCHHON peakumu HA Cyab(ar-moH ¥ HAOMIOJACHWEC IpH3HAKa &
MPOTEKAHMS; O3HAKOMIICHHE C (PH3MUECKUME CBOHCTBaMH a30Ta, (ocopa u ux
COCAMHCHUH (BO3MOKHO HCHOJB30BAHHE BHICOMATECPHAIOB), 0Opa3naMu
a30THBIX U (HOCHOPHBIX YAOOPCHUIA; MOMYUCHUS, COOMPAHNC, PACTIO3HABAHAC U
H3YUICHUC CBOMCTB AMMHAKA, MNPOBCACHHUC KAUCCTBCHHBIX peaKquI HA HOH
aMMOHUS U (oc(aT-HOH 1 H3YUCHUC MPH3HAKOB MX MPOTCKAHMS, B3AUMOACHCTBHC
KOHICHTPHPOBAHHONW A30THOM KHCIOTHI C MEIbI0 (BO3MOYKHO HCIIOJIb30BAHHC
BHICOMATCPHANIOB);, H3YUYCHHC MOJACICH KPUCTAUIMUCCKHUX PEIIETOK aIMasa,
rpajura, (QyIICPCHA, O3HAKOMJICHHC C MPOLECCCOM AACOPOIHH PACTBOPEHHBIX
BEIICCTB AKTUBHPOBAHHBIM YIIEM H YCTPOICTBOM NPOTHBOra3a;, MOIYYCHHUE,
coOmpaHue, paco3HABAHNE U M3YUCHUE CBOWCTB YTJICKUCIOTO Ta3a; MPOBECICHHUC
KAYCCTBCHHBIX peaKquI HaA 1<ap60HaT- 1 CUIMKAT-HOHBI H H3YYCHHUC NMPHU3HAKOB
HX MPOTCKAHWA, O3HAKOMJICHUEC C HpOI[yKI.[I/IeI\/II CHIIMKATHOH TIPOMBINIICHHOCTH,
PECHICHUE J3KCICPHUMCHTAJIBHBIX 3a4a1 IO TCMC «BaskaeHnme HEMETAIUIBI H HX
COCMHCHUS.

MeTanisl 1 UX COCAUHCHUS

OO0mwas XapakTePUCTHKA XHMHYCCKHX 3JICMCHTOB — MCTALIOB HAa
OCHOBAHHUH HX IIOJIOKCHHUA B Hepno;u/mecxoﬁ CHCTCMC XHMHYCCKHUX JJICMCHTOB

J. U. Menneneesa u ctpocHHA aTroMOB. CTPOCHHE METAIOB. MeTamHiaecKas
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CBSI3b M METAJUIMYCCKAS KPUCTALIHYCCKAS PEIIETKA. DNCKTPOXUMHYCCKHH P
HANPsCKEHAH MeTamios. Ou3nieckue M XUMITICCKHUE CBOHCTBA MeTa/uIoB. O01mme
CHOCOOBI MONMYYCHUS METauioB. [IoHATHE O KOPpPO3MH META/IOB, OCHOBHBIC
crocoObl 3ammThl BX OT Koppos3mu. Crumebl (CTanb, YyTVH, AIOPATFOMUHHH,
OpoH3a) U UX MPUMCHEHHE B OBITY U MPOMBIILICHHOCTH.

IMlenounble MeTaUIBL: MOJOXKECHHE B IlepHOAMYECKOH  CHCTEME
XUMHUYECKHX 37eMeHTOB J1. 1. MeHaeneeBa; CTPOCHUE HX ATOMOB;, HAXOKICHHUE B
npupoae. PU3HUECCKUE U XUMHUYECKHUE CBOMCTBA (HA MPUMEPE HATPUA U KAJIUs).
OKCI/IZ[I)I U TUAPOKCHUABI HATPHUA U KAJTHA. HpI/IMeHeHI/Ie IMCIOYHBIX MCTAJIIOB H HX
COCTUHCHUM.

ITleno4uHO3eMENIbHBIC METAIBI MATHHH H KaJbIHH: TOJIOXCHHEC B
Ileproamyeckoi cucTeMe XUMHISCKUX dmeMeHToB JI. 1. Menneneena; CTpoeHue
HX aTOMOB, HAXOKACHHE B IpHpoAc. DHU3HMYCCKHE H XUMHYCCKHE CBOHCTBA
MarHus ¥ Kanplusd. BakHeHue COeIMHEHUS KaTbLus (OKCU, THAPOKCH, COJH).
JKécTroCTh BOJBI M CIOCOOBI €€ YCTPAHCHHUSL.

AmomuHHWiT: TONOKEHHE B IlepHOAMYECKOH CHCTEME XHUMHYECKHX
anemeHToB JI. M. MeHaeneeBa, CTpPOCHHE aTOMA, HAXOKACHHE B IPHPOAC.
OU3HICCKAC H XHMHYCCKUC CBOHCTBA ATFOMHUHAA. AM(OTCPHBIC CBOHCTBA OKCHAA
U THAPOKCHUAA AJTFOMHAHUA.

Keneso: monoxeHue B [lepHOIUUECKOH CHCTEME XHUMHYECKHX
anemeHTOB JI. M. MeHaeneesa, CTpPOCHHME aTOMA, HAXOKACHHE B IPUPOAC.
Ou3NUCCKAC U XAMHYCCKAC CBOHCTBA skenie3a. OKCHIABL, THIPOKCHABI M COJH
skenesa(ll) u sxenesa(Ill), ux cocras, CBOMCTBA U MOJYUYCHUE.

XUMHYCCKAH IKCTIEPUMCHT. 03HAKOMJICHHE C 00pa3laMH METaIOB H
CIUTABOB, WX (PM3HYECKMMH CBOWCTBAMH, H3YUCHHE pPE3yJIbTaTOB KOPPO3HH
MCTAIOB  (BO3MOXKHO HCHOJB30BAHHC BHICOMATCPHANIOB), OCOOCHHOCTCH
B3aUMOJICHCTBHUS OKCH/IA KAIbIMA M HATPHA C BOAOH (BO3MOKHO HCIIOIb30BAHUC
BHACOMATEPHAJIOB), UCCICIOBAHUE CBOMCTB XECTKOM BOIBI, MPOLIECCA TOPCHUS
JKene3a B KACJIOPoae (BO3MOXKHO HCTIOIh30BAHAUE BHACOMATEPHAJIOB); PU3HAKOB

NPOTCKAHUA KAUCCTBCHHBIX peaKI.[I/Iﬁ Ha HOHBI (MaFHI/I}I, KaJdbOWi, ATIFOMHHHA,
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muHKa, xenesa(ll) u sxeneza(lll), memu(1l)); HAOMFOACHUE H OMMUCAHHC TMPOLICCCOB
OKpPAIIMBAHUS IUIAMCHH HMOHAMHM HATPHA, KAMHI M KaIbIHA (BO3MOKHO
HCTIONB30BAHNE BHACOMATCPHATIOB), HCCICAOBAHUEC AaM(OTEPHBIX CBOMCTB
THAPOKCHAA AMIOMUHHS W THAPOKCHAA IMHKA, PEIICHHE 3KCICPHMECHTAIBHBIX
3a4a4 1o Te- Me «BakHEHIITNE METaJUIbl U UX COCTUHCHID?.

XuMHA U OKPYKAKOIIAs cpeaa

Hoeble Mmarepmansl W TexHonormu. BemiectBa W MarepHanbl B
TOBCETHCBHOM YKH3HHU YEII0BEKA. XUMMIS U 310pOBhe. bezonacHoe nemombp3oBanmue
BCINCCTB M XMMHYECKHX peakumii B ObITy. IlepBas moMoImmp IpH XHMHYECKUX
0KOTax M OTpaBieHIAX. OCHOBBI SKOJOTHUYCCKOH T'PAMOTHOCTH. XHMHYECKOC
3arPA3HEHUE OKPYXKAKOLICH cpedpl (MpelcnbHas AOMyCTUMAsi KOHLEHTPALHs
semects — [1/1K). Poss XuMuH B pEIICHUH SKOJIOTHICCKAX MPOOIICM.

IlpupoaHble HUCTOYHUKU YIJICBOAOPOAOB (Yroyib, HPHPOAHBIA ras,
HE(PTH), MPOAYKTHI HX NMEPePabOTKH, HX POJIb B OBITY H IPOMBIIIIICHHOCTH.

XUMHYECCKAH 3KCHCPHMEHT: H3yUCHHE OOpa30B MATEPHANOB (CTEKIIO,
CIUTABBI METAJIOB, TOJMMEPHBIC MATCPHADI).

MeKnpeaMETHBIE CBA3H

Peammsanms MEXIPEAMETHBIX CBA3CH NMPH H3YUYCHUHM XHMHUH B 9 KiIacce
OCYINECTBIBICTCSA depe3 HCIONb30BAHHE KaK OOMIMX ECTECTBECHHO-HAYYHBIX
TIOHATHH, TAK W TOHATHH, SBILSIFOIIUXCS CHCTEMHBIMHE JJIS1 OTACTBHBIX IPEIMETOB
€CTECTBEHHO-HAY YHOTO IIHKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC IOHATHA: HAYYHBIH (DAKT, THIOTE3a,
3aKOH, TCOPHS, AHAJIN3, CHHTE3, KIACCH(HKALMS, TICPHOIIHOCT, HAOMOACHHE,
JKCIICPHMCHT, MOJCIUPOBAHUE, H3MEPECHHUE, MOJCHTD, SBJICHHUC, IAPHHUKOBBIH
3(h(eKT, TSXHOIOTHS, MAaTCpHAIbl. DOU3HKA: MATCPHA, ATOM, JJICKTPOH, MPOTOH,
HEWTPOH, HOH, HYKIIHA, H30TOIbL, PATHOAKTHBHOCTb, MOJICKY 1A, JICKTPHUCCKUH
3a- s, MPOBOJHUKH, Oy IPOBOTHAUKH, THIICKTPUKH, (POTOIIEMEHT, BEIIECTBO,
TeN0, 00BEM, arperaTHOEC COCTOSIHHE BEIIECTBA, T'a3, PACTBOP, PACTBOPHMOCTD,
KPHCTAJUIMYECKAS PEIIETKA, CIUIABBL, (DM3WYCCKUC BEIMYHHBL, CIMHHIIBI

H3MEPCHHUS, KOCMHYUCCKOS MPOCTPAHCTBO, MIAHETHI, 3BE3bI, COTHIIE.
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Buonorus: (¢otocuHTe3,  OBIXaHHC, OWOC(Eepa,  IKOCHCTEMA,
MUHCPATBHBIC y/:[o6peHI/1;1, MHUKPOIJICMCHTEI, MAKPOJ3JICMCHTBI, ITHTATCIBHBIC
BCIICCTBA.

Tcorpadmsa: armocdepa, ruapocepa, MHUHCPAIBL, TOPHBIC TOPOJIBL,

TIOJIC3HBIC HCKOMACMBIC, TOIUTMBO, BOAHBIC PECYPCHL.
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INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA
YYEBHOI'O HPEJIMETA «XUMHWA» HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA3OBAHUA

W3y4yeHne XMMHH B OCHOBHOM IIKOJE HANPABICHO HA AOCTIDKCHHE
00YyJarOMMMHUCS JTMYHOCTHBIX, METAPEIMETHBIX M IMPEIMCETHBIX PE3yIbTaTOB
OCBOCHHS YUCOHOTO TPEAMETA.

JINYHOCTHBIE pe3yJIbTATHI

JIHOCTHBIE PE3yIbTATHI OCBOCHHS IPOTPAMMBI OCHOBHOTO OOIIETO
00pa30BaHUs JTOCTHTAOTCA B XO0AC OOYUCHUS XHMHHM B CIHHCTBE YUCOHOH M
BOCIMTATCIFHOW  AeAresbHOCTH ~ OpraHm3anmi B COOTBETCTBHH  C
TPATHIHOHHBIMHA POCCHHCKUMH COLIMOKY JIbTYPHBIMH H /Iy X0 BHO-HPABCTBCHHBIMH
LCHHOCTSIMH, NMPUHATHIMH B OOIICCTBE NMPABHJIAMH W HOPMAaMH IOBEICHHS H
CHOCOOCTBYIOT TIPOIIECCAM CAMOIIO3HAHHS, CAMOPA3BUTHI W COLMAIH3ALMHA
00yYarOIIHXCAL.

JIHOCTHBIE PE3yIBTAThI OTPAKAIOT CPOPMUPOBAHHOCTH, B TOM UHCIIC B
YACTH:

ITaTprHOTHYECKOTO BOCIUTAHMS

1) LICHHOCTHOTO OTHOLICHHMA K OTE€YCCTBCHHOMY KyJIbTYPHOMY,
HCTOPHYECCKOMY M HAYYHOMY HACJICIHIO, MOHHMAHHWS 3HAUCHUS XUMHYECKOH
HAYKU B XKM3HH COBPEMCHHOTO OOINECTBA, CMOCOOHOCTH BJIAIETh JTOCTOBEPHOH
mHpOpManmEll O TEPenoBBIX JOCTIKCHWSX W OTKPBITHAX MHPOBOH H
OTEYCCTBEHHOM XUMMUH, 3aNHTEPECOBAHHOCTH B HAYUHbIX 3HAHIIX 00 YCTPOHUCTBE
MHpa " 00IIECTBA;

I'pa’k1aHCKOTO BOCIIUTAHHS

2) NMPEACTABACHUS O COLMAIbHBIX HOpMAax M IPaBHIAX
MEKIMIHOCTHBIX OTHOIICHUH B KOJIICKTHBE, KOMMYHHKAaTHBHOH
KOMIICTCHTHOCTH B OOIIECCTBEHHO TMOJE3HOH, Y4eOHO-HCCICAOBATEIBbCKOM,
TBOPUCCKOH W JPYTHUX BHJAX JACATCIBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOH

COBMECTHOM ACATCIHPHOCTH TIPH BBIMTOJTHCHUHA y‘{e6HI>IX, MO3HABATCIIBbHBIX 3a4a4,
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BBIOIOTHCHUH XHMHUCCKHX JOKCICPUMCHTOB, CO3JaHHHA y‘{e6HI>IX TPOCKTOB,
CTPESMJICHHS K B3AaHMONIOHHMAHHIO M B3aHMOIMOMOINH B MPOLICCCE 3TOH YICOHOH
JACATCIbHOCTH, TOTOBHOCTH OICHHBATH CBOE NOBCACHUC M NOCTYIIKH CBOHX
TOBAPHUIIECH C MO3MIUN HPABCTBCHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHHUA
MOCTCACTBHHA MOCTYNKOB,

HGHHOCTI/I HAY1IHOTO MO3HAHUA

3) MHPOBO33PCHUECKUX  NPEACTABICHHH O  BEHIECTBE H
XHMHYECKON PEaKLIMH, COOTBETCTBYIOIUX COBPEMEHHOMY YPOBHIO PA3BUTHA
HAYKH H COCTABJLIFOIIMX OCHOBY A1 MOHMMAHUSA CYIMHOCTH HAYYHOHW KAPTHHBI
MHpA;, IPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS IIPHPOJIBL,
B3AMMOCBA3AX YEIOBEKA C MPUPOIHON CPEIOH, O POJIH XMMHUH B MO3HAHHH 3THUX
3aKOHOMEPHOCTEH;

4) TO3HABATC/IBHBIX MOTHBOB, HANMPABJICHHBIX HA MOJIY4YCHHC
HOBBIX 3HAHHH [0 XHMHH, HCOOXODMMBIX I OOBACHCHHSA HAOIFOIACMBIX
MPOLIECCOB H SBJICHUH;

5) MO3HABATCIbHOH,  WHMOPMAIMOHHOH W YHTATECIbCKOH
KyJABTYPE, B TOM YHCJIC HABBIKOB CAMOCTOATCIFHOH PA0OTHI ¢ YUCOHBIMH
TEKCTaMH, CIPABOYHON JTUTEPATYPOH, AOCTYMHBIMH TEXHUYCCKUMH CPEACTBAMH
HH(OPMAHOHHBIX TCXHOJIOTHH,

6) HHTCpeCa K OOVUCHHIO W TO3HAHHUIO, TFOOO3HATCIBHOCTH,
TOTOBHOCTH W  CIIOCOOHOCTH K  CaMOOOpa30BAHUIO, TIPOCKTHOH W
HCCIIC0BATEIBCKON IEATEIBHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTH H
YPOBHS 0OYVUCHHS B JATbHCHINCM,

OOpMHPOBAHUA KYJABTYPHI 3A0POBbS

7) OCOBHAHHS LCHHOCTH >KH3HH, OTBETCTBCHHOTO OTHOIICHHS K
CBOEGMY 30pPOBBIO, YCTAHOBKH Ha 370pOBBIA 00pa3 JKHM3HH, OCO3HAHHA
TOCIIEACTBMH ¥ HENPUATHSA BPETHBIX INPHBBMCK (YHOTPEOJCHHA AaIKOTOJ,
HAPKOTHKOB, KYPCHHS), HCOOXOUMOCTH COOIIOICHIA MPABHII OC30TACHOCTH MPH
0OpaIlCHUN C XHMITUCCKHMHE BEIIECCTBAMHI B OBITY M PEANBHOH KI3HH,

TpynoBOro BOCHUTAHUA
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8) HHTCPECA K TPAKTHUCCKOMY H3YUCHHIO mpodeccuii m Tpynaa
Pa3MHOTO POJA, YBAXKCHHUE K TPYAY W Pe3yIbTaTaM TPYAOBOH NCATEIbHOCTH, B
TOM YHUCJIC HA OCHOBC MPUMCHCHHU A MPEAMCTHBIX 3HAHHH 10 XHMHH, OCO3HAHHOTI'O
BHIOOPAa MHAWBUIYANHHOW TPACKTOPHH INPOJOLKCHHS OOpa3oBaHMA C YUETOM
JMTHOCTHBIX HHTCPCCOB U CIIOCOOHOCTH K XHMHH, 06IJ.IGCTB6HHI>IX HHTCPECOB U
moTPCOHOCTEH; yCHeImHOH TPO(CCCHOHANPHON ICATCIBHOCTH M PA3BHTHA
HEOOXOAMMBIX VMCHHH, TOTOBHOCTh aJANTHPOBATHCI B IPO(ECCHOHATILHOH
cpexe;

DKOJIOTHIECCKOTO BOCITHTAHUS

9 JKOJIOTHYCCKH IICICCOO0PA3HOTO OTHOMICHHSA K MPHPOAC KaK
HCTOYHHKY XKM3HH HAa 3eMJIC, OCHOBE €& CYIIECTBOBAHIS, MOHUMAHUS LICHHOCTH
3I0POBOTO M OC30MAaCcHOTO 00pa3a KH3HH, OTBCTCTBCHHOTO OTHOWICHHA K
COOCTBEHHOMY (PM3HYECCKOMY H IMICHXHYECKOMY 370POBBIO, OCOZHAHUS LIEHHOCTH
COOMFOICHNA TPAaBH OC30MACHOTO MOBSACHHS MPH PadOTE ¢ BCIICCTBAMH, a
TAK)KE B CUTYALHAX, YTPOKAIOIIUX 3I0POBBIO U KH3HU JIFOJCH;

10) CIIOCOOHOCTH MPUMEHSTH 3HAHKSL, ITOJIyJacMbIC NMPH H3YUCHUH
XUMUH, OIS PELICHUS 3a7a4, CBA3AHHBIX C OKPYXKAOLICH MPUPOIHOU CPEaoH,
TOBBINICHUS YPOBHSA OJKOIOTHYECKOH KYJBTYPHL, OCO3HAHHSA TIJI00aJTHbHOTO
XapaKTepa SKOJOTHICCKUX IPOOIIEM | Iy TEH HX PEMICHHS IIOCPEICTBOM METOI0B
XUMUH,

11) 3KOJIOIHYECKOI0 MBILUICHUA, YMCHUA PYKOBOICTBOBATHC UM B

MO3HABATEIbHON, KOMMY HUKATHBHOM M COLMAILHOM MPAKTUKE.

MeTanpeqMeTHbIe pe3yJIbTAThI

B cocraBe METAampeAMETHBIX PE3yIbTATOB BBIACISIIOT 3HAMUMBIC IS
(POPMHUPOBAHUS MHUPOBO33PCHHS OOIICHAYYHBIC TOHATHS (3AKOH, TCOPHH,
MPUHIHMI, THUM0TE3a, (PAKT, CHCTEMA, MPOLECC, IKCICPUMEHT H Ap.), KOTOPBIC
HCTIONB3YIOTCS B CCTCCTBCHHO-HAYYHBIX YYCOHBIX MPEAMETAX M IMO3BOJIIOT HA
OCHOBC 3HAHHIA M3 ATUX MPESAMETOB (DOPMHUPOBATH MPCACTABICHUE O LEIOCTHOU

HAYYHOH KapTHHE MUPA, i YHUBEPCAIbHBIC YUCOHbIC ICHCTBI (T03HABATEILHBIC,
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KOMMYHHKATHBHBIC, PCTYJATHBHBIC), KOTOPBIC OOCCICUHBAOT (DOPMHPOBAHIC
TOTOBHOCTH K CAMOCTOSTCIBFHOMY IUTAHHPOBAHHIO M OCYIUCCTBICHHIO YUCOHOH
JICSTCIIBHOCTH .

MeTanpeaMETHBIC PE3YABTATHI OCBOCHHS 00Pa30BATCILHOM MPOTPAMMEI
M0 XMMHH OTPAKAKOT OBJAQACHHEC VHHUBCPCAIbHBIMH  IO3HABATCIbHBIMH
JCUCTBHAMHM, B TOM YHCIIC:

Ba3oBbeMH TOTHYICCKUMHE ICHCTBHAMHE

1) YMEHHEM HCIOJIb30BaTh MPUEMBI JOTHUECCKOTO MBIIIICHHUS TPH
OCBOCHHMH 3HAHMI: PAaCKpbIBATh CMBICI XHMHYCCKUX HOHATUU (BBLICIATH HX
XapaKTCPHBIC NMPU3HAKH, YCTAHABIUBATH B3AMMOCBS3b C APYTHMH MOHATUAMU),
HCNOJIb30BAaTh TOHATHA I OOBACHCHHA OTACHABHBIX (DAKTOB H SBJICHHM,
BBIOHPATH OCHOBAHHA M KPHTCPHUH I KIACCH(PHKANHA XUMIYCCKUX BCIICCTB H
XUMHYECKUX PEaKIMi;, YCTAHABIMBATh NPUUHUHHO-CICACTBEHHBIC CBI3H MEKIY
OOBCKTAMH H3YUCHHSA, CTPOUTh JOTHUCCKHC PACCYKACHHSA (HHIYKTHBHBIC,
JEOYKTHBHbIC, 0 AHAJIOTHH); IEJIATh BHIBOAbI H 3AK/TFOUCHUS,

2) YMEHHMEM IPHMCHAThP B IPOLECCE IO3HAHMA IOHATHA
(mpeaMeTHBIE W METANpPEAMETHBIC), CHUMBOJIMYECCKHE (3HAKOBBIC) MOJCIH,
HCTOJIB3YCMBIC B XHMHH, MPSOOPA30BBIBATh IMHPOKO NMPHMCHACMBIC B XHMHH
MOJCIBHBIC NPEACTABACHUS — XUMHYCCKHM 3HAK (CHMBOJ 3JIEMEHTA),
XUMHICCKAd (POPMYyJIa M YPAaBHCHHC XHUMHUCCKON PCAKIMH — TPH PCIICHUH
yucOHO-TIO3HABATCITFHBIX 33714, C VUETOM 3THX MOJCTBHBIX MPCACTABICHHI
BBIABIIATE H XapaKTCPHU30BATh CYMICCTBCHHBIC MPH3HAKH H3YIACMBIX 00 BCKTOB —
XAMHYCCKHX  BCOICCTB M XHMHYCCKHX  PCAKIMH, BBUIBIATH  0OIIHC
3aAKOHOMEPHOCTH, MPUUHUHHO -CJICACTBEHHBIE CBSA3U U MPOTUBOPEUMS B U3Y4aEMbIX
MPOLECCAaX M SBJACHUAX, MPEAIaraTb KPUTEPUH O BBUIBJICHUS 3THX
3aKOHOMCPHOCTCH W TPOTHBOPCUMIL, CAMOCTOSATCIBHO BBIOMPATh CIIOCO0
pemicHHA yucOHOM 3amaunm (CpPAaBHHBATH HCCKOJBKO BAPHAHTOB PCIICHHA,
BBHIOHPATh HAMOOJCC MOAXOMAIMI C YUETOM CAMOCTOSTCIBHO BBIACICHHBIX
KPUTEPHEB);

BbazoBbsiMu HCCIICAOBATEIBCKHUMH ICHCTBHAME
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3) VMCHHEM HCIIOJIb30BaTh MOCTABICHHBIC BOIPOCHI B KAUCCTBE
HHCTPYMEHTA TO3HAHWS, 4 TAaKKE B KAUCCTBE OCHOBHI I (POPMHPOBAHHS
THIIOTE3BI TI0 MPOBEPKE MPABUIIBHOCTH BBICKA3BIBACMBIX CYKICHHUH,

4) MpPHOOPCTCHAS OMBITa MO IUIAHHPOBAHHIO, OPTAHH3ALHH H
MPOBEACHUIO YUCHHYCCKUX JKCIICPHMCHTOB. YMCHHEC HAOMIOZaTh 3a XOJOM
MPOIIECCa, CAMOCTOSTEIFHO MPOTHOZHUPOBATH €TI0 PE3YIbTAT, (OPMyIHPOBATH
0000MICHASA W BHIBOABI IO PE3YIbTATAM MPOBCASHHOTO OIBITA, MCCICIOBAHU,
COCTABILATH OTUET O MPOJCTAHHOH padoTe;

Pabotoii ¢ mHpOpMaLHEH

5) YMCHHCM BBIOHpPATh, AHATM3HPOBATh W HHTICPIPCTHPOBATH
nHQOPMAMIO PA3NMUYHBIX BHIOB W (OpM mpeAcTaBieHMs, MOIYYACMYI0 W3
pPa3sHBIX  HWCTOYHHKOB  (HAYYHO-IIOIYJUIDHAS  JHTEPATypa  XHMHYECKOTO
COJCp)KAHMS, CHPABOYHBIC IOCOOHWS, pecypchl IHTepHeTra); KpHTHUCCKH
OILICHUBATh MTPOTHBOPEUMBYIO U HETOCTOBEPHYIO HH(POPMALIHIO;

6) YMEHHEM IPHMCHATH PA3JIMYHBIC METOAbI H 3aIPOCHI IPH
TMOWUCKE B 0TOOPE HH(POPMALHH H COOTBCTCTBYIOMINX JAHHBIX, HCOOXOIHMBIX I
BBIOJHEHMA YUYCOHBIX M MO3HABATEIBHBIX 337a4 ONPEACIEHHOTO THIIA,
TMPHOOPCTCHIC ombITa B obmacTu HCTOJIb30BAHAS
HH(QOPMAITMOHHO-KOMMYHHKATHBHBIX ~ TCXHOJIOTMH, OBJAJCHHE KyJIbTYpOH
AKTHBHOTO HCTIOJb30BAHMS PA3IMYHBIX HMOUCKOBBIX CHCTEM; CAMOCTOSTEIHEHO
BBIOMpATh  ONTHMANBbHYIO  (opMy  mpencTaBicHWs — WHPOpPMALMH U
WLIIOCTPUPOBATh PEINAcMbIC 3a7a4YM HECIOKHBIMH CXEMaMHM, JHArPAMMAMH,
JpyruMu GpopMamu TpauKi U KX KOMOMHATIMSMI,

7 YMCHHEM HCIIOTb30BATh U AHAJH3HPOBATH B MPOIICCCE YICOHOH
W WCCICAOBATEIBCKOW  JCATCIPHOCTH  HHPOPMALMIO O  BIWSHHUH
MPOMBIIIUICHHOCTH, CEIBCKOTO XO3MCTBA W TPAHCIOPTa HA COCTOSHHC
OKPYKAFOLLICH MPUPOAHON CPE/IBL,

YHHUBEPCAILHBIMHA KOMMY HUKATHBHBIMH JCHCTBHAMH

8) VMCHHCM 3a7aBaTh BONPOCH (B XOAC [HANOTA W/HIH

JUCKYCCHH) TIO CYIIECTBY OOCY)KZaeMOH TeMbl, (OpMyIHpOBaTh CBOH
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TIPEIIOKEHISI OTHOCHTEJILHO BBITOJTHCHUS TTPEAJIOKCHHOH 3a1atM;

9 MPHOOPETEHNE OTMbITA TMPE3CHTAUH PE3YIbTATOB BHIIOIHCHI
XHMHYICCKOTO SKCICPUMCHTA (Ta00PATOPHOTO OMBITA, TA00PaTOPHOI pabOTHI O
HCCIICIOBAHHIO CBOMCTB BEIICCTB, YUCOHOTO MPOCKTA);

10) 3aMHTCPECOBAHHOCT B COBMECTHOH CO  CBEPCTHHKAMH
MO3HABATCIPHOH W HWCCIEAOBATEIBCKOW  JCATCIBHOCTH THPH  PEIICHUH
BO3HHKAIOIIKX IPOOJIeM HA OCHOBE Y4&Ta OOIIMX MHTEPECOB W COTIACOBAHIA
no3uIuH (00CYKACHU, OOMEH MHCHHUSIMHE, «MO3TOBBIC INTYPMbI», KOOPIHHALMS
COBMECTHBIX JCHCTBHI, ONPENCICHHE KPHUTCPHEB IO OLCHKE KAYeCTBA
BBIITOJHEHHOM PabOTHI | 11p.);

YHUBEPCAILHBIMHA PETYIATHBHBIMHA JICHCTBUSIMHA

11) YMEHHEM CAMOCTOATEIBHO ONPEACIATh LEIH JCATEIBHOCTH,
IUITAHUPOBATh, OCYINECTBIATh, KOHTPOJIMPOBATh M TIPH HEOOXOIWMOCTH
KOPPEKTHPOBaTh CBOK0 JACATCIBHOCTh, BHIOMpaTh HamOonee 3(dexTHBHBIC
CHOCOOBI pEmICHHUS YUYCOHBIX M IIO3HABATEIbHBIX 337a4, CAMOCTOSTEIHHO
COCTABATh HJIH KOPPEKTHPOBATH MNPEIOKCHHBIA AQITOPUTM OCHCTBHHM IpH
BBITOJTHCHHH 33JaHUH C VYETOM MOJNYYCHHS HOBBIX 3HAHHH 00 HM3y4acMbIX
00BEKTaX — BEHICCTBAX M PEAKIMIX, OICHHUBATH COOTBETCTBHC IOJYUCHHOTO
pe3yabTara 3asBJICHHON LIETH,

12) YMEHHEM HCIOJNB30BATh MW AQHANM3HPOBATHD KOHTEKCTHI,

MPEIAracMbIC B YCIOBHHA 3aTaHHH.

IIpeameTHBIE pe3ynabTATHI

B cocraBe mpeaMETHBIX PE3yIbTATOB IO OCBOCHHIO O00S3aTEIHHOTO
COICPKAHHA, YCTAHOBJCHHOTO JAHHOW pPa0OuCH TPOTpaMMOM, BBIICIIAIOT:
OCBOCHHBIC OOYYAFOIMMMHUCSA HAYYHBIC 3HAHHA, YMCHHS H CHOCOOBI ACHCTBHH,
cnenmu(uIeCKue A MPSAMETHOH 00macTH «XHMHUS», BHABI ICATCIBHOCTH IO
MOJYYCHUIO HOBOTO 3HAHMSA, €r0 MHTCPIPETALMH, IPEOOPA30BaHMIO U
TMPUMCHCHHIO B PA3JIMYHBIX VICOHBIX H HOBBIX CHTYAL[HAX.

[IpemMeTHBIC PE3yIbTATHI TMPCACTABICHBI MO TOXAaM OOYUCHHA H
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OTPAKAIOT CHPOPMHPOBAHHOCTH Y OOYUAOIIHUXCA CIICAYIOMINX YMCHHH!

8 KIIACC

1) pACKpvIBaMb CMbic/l OCHOBHBIX XHMUYCCKUX MOHATHI. aToM,
MOJIEKY A, XUMHUYECKHH 3JIEMEHT, MPOCTOE BEMIECTBO, CIOYKHOE BEIECTBO, CMECH
(0mHOpOZHA W HEOJHOPOJHAS), BAJCHTHOCTb, OTHOCHTCIILHAS AaTOMHAS U
MOJIEKYJIIPHAS MACCa, KOTHMYESCTBO BEIICCTBA, MOJb, MOJLIPHAS MAcca, MaccoBas
JIOTIT XMMHYECKOTO JIEMEHTA B COCTHHCHHUH, MOJUIPHBIH 00BEM, OKCH, KHCIIOTA,
OCHOBAHHE, COJIb, 3ICKTPOOTPHULUATEIBHOCTD, CTCNCHb OKHCICHHA, XHMHYCCKAA
pearnust, KIaccu(pUKANHIS PEAKIHH: PEAKINH COCAMHCHIS, PEAKIUH PA3IO0XKCHIL,
peakmMH 3aMCEUICHUS, PEaKIWH OOMEHA, 3K30- M JHIOTCPMHYCCKHE PCAKIUM,
TeIUIOBOH 3(ekT peakmum; SIPO aToOMa, NCKTPOHHBIM CIOH aTroMa, aTOMHAA
opOWTanb, pagMyCc aroMa, XHUMHYCCKAs CBA3b, NOJMIPHAS M HEIOJLIPHASL
KOBAJICHTHAA CBA3b, HOHHAA CBA3b, HOH, KATHOH, AaHUOH, PACTBOP, MAaCcCOBAd A0JA
BEIIECTBA (MPOLICHTHAA KOHIECHTPALKA) B PACTBOPE;

2) WITIOCMPUPOSAMb  B3AUMOCBA3h  OCHOBHBIX  XHMHYCCKHX
MOHATUH (CM. I. 1) U MPUMEHATH 3TH NMOHATHA IPH ONMHCAHHH BEIICCTB M HUX
TIPEBPALLCHHIH;

3) UCNOSIL3060Mb XUMHYECKYI0 CHMBOJIUKY I COCTABJICHUA
(hopMy1 BEINCCTB M YPABHCHHH XHMHICCKHX PCAKIIHIA,

4) onpedensany BAICHTHOCTh ATOMOB 3JIEMCHTOB B OHHAPHBIX
COCAMHCHUSX, CTCIICHb OKHCICHHUS JJICMCHTOB B OHHAPHBIX COCIHHCHUSIX;,
TIPHUHA/UIC;KHOCTD BEIICCTB K OTMPEACIEHHOMY KJIACCY COCTUHEHHH 1O popMynam;
BHI XHMHMYECKOH CBS3M (KOBAJCHTHAs M HMOHHAS) B HEOPraHUYECCKUX
COCAMHCHUIX,

5) packpeigams  cwmvicn  Ilepmoguueckoro 3akoHa /[ W
MenneneeBa: ASMOHCTPHPOBATh NOHUMAHHEC NEPHOAUHMECKOM 3aBHCHMOCTH
CBOMCTB XHMHYECKHX JIEMEHTOB OT HX MOJNOKEHUA B Ileproaudeckoil CuCTeME;
3aKOHOB COXPAHCHUA MACCBI BEIIECTB, MOCTOSHCTBA COCTaBa,
aTOMHO-MOJICKYJUIDHOTO ~ YUCHHS, 3aKOHA  ABOTampo;  onuceleame U

xapaxmepusogams TAOMMIHY0 (GopMmy [leproamuecKoil CHCTEMbBI XHMHUCCKHUX
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3JIEMEHTOB. PA3JIM4aTh MOHATHA TJIABHAS NOATPYIA (A-TPyIIa)» u «Io00IHAS
moarpymma (b-rpymma)», wMameic W OONBIIHC TCPHOIBL, COOMHOCUMb
0003HAUYCHHS, KOTOPBIC HMCIOTCI B Tabimue «[leproamdeckas cucreMa
XHUMHYECKHX 371¢- MeHTOB [l 1. MeHneneeBa» ¢ YUCIOBBIMH XAPAKTCPUCTHKAMH
CTPOCHHS ATOMOB XHMHYCCKHX 3IICMEHTOB (COCTaB M 3apsA sA1pa, oOmiee YHCIIo
3JCKTPOHOB U PAaCHPENCICHHE HX MO 3JICKTPOHHBIM CIIOAM),

6) Kraccuguyuposams XAMIHMCCKAC 3JICMCHTHI, HCOPTAHIMUYCCKIC
BCINECTBA, XHMHIUCCKAC PEAKIHH (TI0 YUCIY U COCTABY YJACTBYIOIIUX B PEAKIMH
BCIICCTB, IO TCIUIOBOMY 3(D(EKTY);

7) xapakmepusoeamsv (onucvigams) 0OIUEC XUMHUICCKHC CBOHCTBA
BCIICCTB  PA3IMYHBIX  KJACCOB, IIOATBEP)KAAsS  OIMCAHWE  IPHMEPAMHU
MOJICKY JBIPHBIX YPABHEHUH COOTBETCTBYFOINMX XUMHUYCCKIX PEAKIHUH,

8) NpocHO3UpO8amMs CBOMCTBA BELICCTB B 3ABUCHUMOCTH OT HX
Ka4eCTBCHHOTO COCTABAa, BO3MOXXKHOCTH IMPOTCKAHUSI XHMHUCCKHUX IPEBPAIICHUH
B PA3IHMYHBIX YCIOBUSIX;,

9 8bIYUCAAMb OTHOCHUTEIBHYK) MOJICKYJFIPHYEO H MOJLIPHYIO
MAcChl BCINECTB, MACCOBYIO JOJIO XHMHUYCCKOTO 3/eMEHTa 10 (opmyne
COCIUHCHHUA, MACCOBYIO AOTIO BEIICCTBA B PACTBOPE, MPOBOAMUTH PACUETHI MO
VPaBHCHUIO XHMHYCCKON PEaKIUM;

10) ApUMEHAMb OCHOBHBIC oIepanuu MBICTUTEIBHON
JICSITEIPHOCTH — AHAJIM3 M CHHTE3, CPAaBHCHHUE, 0000IIECHNE, CHCTEMAaTH3ALUIO,
KIIACCH(DHUKAITHIO, BHLIBICHHUE MTPHYHHHO-CIICACTBCHHBIX CBI3CH — I M3y UCHIA
CBOWCTB BCIICCTB W XHMHYCCKHX PCAKIHH, C€CTECCTBCHHO-HAYYHBIC METObI
MO3HAHWS — HAOMOJCHWE, W3MEPCHWE, MOJCIMPOBAHUE, JSKCIICPHMCHT
(peanbHbIN U MBICJICHHBIH);

11) cne0ogams TPABHIAM TIOTB30BAHUS XUMHICCKOW MOCYIOH H
TIa00PaTOPHBIM 000PYAOBAHHCM, A TAKKC MPABHIIAM OOPAIICHHS C BSIICCTBAMH B
COOTBETCTBUH C MHCTPYKIMSIMH IO BBOIOJHCHHIO JTA0OPATOPHBIX XHMHYCCKUX
OTBITOB MO IIOJIYUCHHIO M COOMpPAHHIO Ta3000pa3HbIX BEHIECCTB (BOAOpPOJA H

KHCJIOpOJa), NMPUTOTOBJICHUIO PAacTBOPOB C OMPEACAEHHOM MAacCOBOM aonecit
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pPacTBOPEHHOrO  BEIIECTBA, IUIAHUPOBATH M NPOBOAMTH  XUMUYCCKHE
SKCHECPHUMEHTHI MO0 PACHO3HABAHUIO PACTBOPOB MICIOYECH M KHCIOT ¢ MOMOMIBIO

HHIWUKATOPOB (JJAKMYC, (eHOIPTANCHH, MECTHIOPAHK H JIP.).

9 KJITACC

1)) pACKpvIBAMb  CMbIC/I  OCHOBHBIX XUMUYCCKHX IOHATHH:
XUMHYECCKHH 37ICMEHT, aTOM, MOJICKYJIA, HOH, KATHOH, AaHUOH, MPOCTOE BEIIECTBO,
CJIOKHOE  BEINIECTBO, BAJICHTHOCTh, JJICKTPOOTPHLATECIBHOCT,  CTCHCHB
OKHCJICHHS, XHUMHYCCKAs PEaKIMs, XHMHYCCKAs CBs3b, TEIUIOBOH 3(dekt
peaKnUK, MOJb, MOJSIPHBIA OOBEM, PACTBOP, 3ICKTPOIHTHI, HEIICKTPOJHUTHIL,
JNEKTPOIMTHYCCKAS JUCCOLMANMS, PEAKIMM HOHHOTO OOMEHa, KaTaim3arop,
XHMHYECKOC  PABHOBECHE, OOpaTEMBIE WM HEOOpDAaTUMBIC  PCAKIHH,
OKHUCITUTEIIbHO-BOCCTAHOBUTCIBHBIC PEAKLIMH, OKHCIHMTENb, BOCCTAHOBHUTEID,
OKHCJICHHE M BOCCTAHOBICHHE, AJUIOTPOIHS, aM(POTEPHOCTD, XUMHICCKAS CBA3b
(KOBaNCHTHAS, HOHHASA, METAUIMYCCKAA), KPUCTAJUIMYECKAA PEINETKA, KOPPO3HA
METAIIOB, CIUIABBL, CKOPOCTh XHMHMYECCKOH PEAKIMH, NMPESACABHO AOMYyCTHMAA
koHueHTpauua (ITJK) semecTsa;

2) UTTIOCMPUPOSAMs  B3AUMOCBSI3b  OCHOBHBIX  XHMHUCCKHUX
MOHATUH (CM. I. 1) W MPUMEHATH 3TH NMOHATHA IPH OMHCAHUHM BEIIECTB M HX
TIPEBPALLCHHIH;

3) UCNOSIL3060Mb XUMHUYECKYI0 CHMBOJUKY I COCTABJICHUA
(hOpMy1 BEIICCTB M YPABHCHHH XHMHICCKHAX PCAKIIHT;

4) onpedensaniy BaJCHTHOCTh M CTCICHb OKHCICHHS XHMHYCCKHUX
3JEMCHTOB B COCIMHCHHAX PA3IHYHOTO COCTABA, MPHHALICKHOCTh BEINECTB K
OTIPEACIEHHOMY KJIACCY COCAMHCHUHM MO (hopMynaMm; BHI XUMHHYCCKOH CBSI3H
(KOBaNCHTHAS, HOHHAS, METALUTHYCCKAA) B HEOPTAHMYCCKUX COSTUHCHUAX, 3apsa
HOHA TI0 XHMHYECKOH (hOpMyle; XapakTep cpeasl B BOAHBIX PacTBOPax
HCOPTAHUYECKAX COCAUHCHHH, THI KPHCTAIHMYCCKOH PEINETKH KOHKPETHOTO
BEIIECTBA,

5) packpeigamv  cmuicn  Ilepmoguueckoro 3akoHa /[ W
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MenneneeBa W ASMOHCTPHPOBATH  €r0  TOHHMAHHE.  ONUCHIGANb U
xapaxmepusogams TAOMMIHY0 (GopMmy [leproamueckoii CHCTEMbI XHMHUCCKHUX
3IEMEHTOB. PA3IM4aTh MOHATHA TJIABHAS NOATpyIHa (A-rpymma)» U «IroO0IHAs
moarpymma (b-rpynma)», Mamele W OOJBIIME TIEPHOIBL, COOMHOCUMb
0003HAYCHHS, KOTOPBIC MMCIOTCS B NEPHOIMUCCKON TAOIMMIE, C YHCIOBBIMH
XAPAKTCPUCTHKAMH CTPOCHHUSA aTOMOB XMMHYECKHX JJIEMEHTOB (COCTAB U 3apsin
sapa, o0Iee YMCI0 NMEKTPOHOB M PACHIPEICICHHIE HX IO JICKTPOHHBIM CIIOSM);
06vacHAMb O0IIHE 3aKOHOMCPHOCTH B H3MCHCHHH CBOHCTB 3JCMCHTOB H HX
COCIUHCHUN B NPEACTIaX MAIbIX MEPHOAOB U TJIABHBIX MOATPYNI C YYETOM
CTPOCHHA UX aTOMOB;

6) Kraccuguyuposams XAMHUCCKUC 3JICMCHTHI, HCOPTAHMUCCKUC
BEIIECTBA, XUMUYECKUC PEAKIUH (IO YHCIY U COCTABY YUACTBYIOIIUX B PEAKIHH
BCIICCTB, MO TCIDIOBOMY 3((CKTY, TO H3MCHCHHEO CTCICHCH OKHMCICHHA
XUMHYECKHUX 3JIEMEHTOB);

7) xapakmepusoganmv (onuceigamy) OOMHC W CHCHHDHUCCKUC
XHUMHYECKHE CBOMCTBA MPOCTBIX M CIOKHBIX BEINECTB, MOATBEPIKAAA OMUCAHUC
MPUMEPAMH ~ MOJICKYJEIDHBIX M HOHHBIX YPABHCHHH COOTBETCTBYHOIIUX
XUMHYECKHX PEaKLMIA;

8) cocmae/iims YPABHEHHS JICKTPOIUTHYCCKOH JMCCOLHUALMH
KHCJIOT, INCIOYCH M COJICH;, NMOJNHBICE M COKPAIIEHHBIC VPABHCHHSA PEAKIHH
HOHHOTO OOMCHA, YPAaBHCHHS PCAKUMH, MOATBEPKIAIOININX CYIICCTBOBAHHC
TCHETHYECKOH CBA3H MEKAY BEIECTBAMH PA3IHYHBIX KJIACCOB;

9 packpeigams CYIIHOCTb OKHCIUTEIBHO-BOCCTAHOBHTEIBHBIX
peaKnuii MOCPEACTBOM COCTABJICHHUS 3IEKTPOHHOTO OAIAHCA 3TUX PEAKIHIA;

10) npozcHO3Uposams CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT HX
CTPOCHMSA, BO3MOYKHOCTH HMPOTECKAHUA XUMHUYCCKUX MPEBPALICHAN B PA3IHIHBIX
YCIOBHAX;

11) 8bIYUCAAMb OTHOCHUTEIBHYK) MOJICKYJFIPHYEO H  MOJLIPHYIO
MAcChl BCINECTB, MACCOBYIO JOJIO XHMHUCCKOTO JlIeMeHTa 10 (opmye

COCOUHCHHUA, MACCOBYK0 OO0 BCHICCTBA B PACTBOPEC, MPOBOIUTH paC‘{éTBI o
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YPaBHEHUIO XUMHUYECCKOH PEAKLUH;

12) cne0ogams TPABHUIAM TOJIB30BAHMS XUMHYCCKOW MOCYAOH H
Ta00pPaTOPHBIM 000PYAOBAHHCM, A TAKKS MPABHIIAM OOPAIICHHS C BSIICCTBAMH B
COOTBCTCTBHHU C MHCTPYKUHWAMH IO BBIIOJTHCHHUIO J'Ia60paT0pHI>IX XHMHYCCKHUX
OTBITOB IO TOJIYICHHIO M COOMPAHMIO Ta3000pa3HBIX BCIIECTB (AMMHAKA H
YIJCKHUCIJIOTO Iasa);

13) 1poeooUMb PEAKIHH, TIOATBEPKAAFONIHNEC KAUECTBEHHBII COCTaB
Pa3IAIHBIX BEIICCTB. PACNIO3HABATH OTIBITHBIM l'IyTeM XJopua- 6p0MI/I£[-, HOOHUO-,
KapOoHat-, pocdar-, cumKar-, cyrb(har-, THAPOKCHI-HOHBI, KATHOHBI AMMOHH
W HWOHBI H3YUCHHBIX MCTALUIOB, NPHUCYTCTBYKIIHC B BOAHBIX PACTBOpPAX
HEOPTAaHUYCCKHUX BEIICCTB;

14) ApUMEHAMb OCHOBHBIC oInepanuu MBICTUTEIBHON
JCATCIFHOCTH — AHAJN3 H CHHTC3, CPAaBHCHHC, 0000IICHHE, CHCTCMATH3ALHIO,
BBIBJICHUC MPUYIUHHO-CJICACTBCHHBIX CBSI3CH — AT A3YUCHUA CBOICTB BCIICCTB
H XHMHYCCKHX peaKHHfI; CCTCCTBCHHO-HAYYHBIC MCTOABI TMMO3HAHUA —
HAOFOICHUE, W3MCPCHHC, MOACITHPOBAHHE, OJKCIICPHMCHT (PCANBHBIH H

MBICIICHHBIH).
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TEMATHYECKOE IILTAHUPOBAHHE
Bcero 136 4, w3 HUX 7 4 — pe3epBHOE BpeMA

8 KJIIACC

(2 4 B HememrO, BCero 68 4, U3 HUX 3 4 — PE3EPBHOE BPEM:)

IIpumepHbIE TEMBI,
PACKPBIBAIOIIME JAHHBII

OcHoBHoe conep:ranne

OcHoBHEIE BHJbI JCATCIbHOCTH

COCTOSIHHE BeIIeCTB. UHCTHIC BEMICCTBA
H CMECH.

CrnocoObI pa3aeaICHUS CMECCH.
OU3HUCCKUC H XUMHYCCKUC SBJICHHS.
IIpu3Haky U yCAOBUSA MPOTCKAHUS
XUMHYECKUX PEAKLHH.

3HAKOMCTBO C MPABHIAMH
6e30macHOCTH B IpUEMaMu paboThI B
XHUMHICCKOH TadopaTopHu.
JemMoHcTpaun

pa3aAeJI nporpaMmel, 06y SAOMIXCs
M KOJIMYECTBO YACOB, OTBOANMMOE
HA UX H3YYeHHUE
Paszaen 1. lleponauaibuble XumMudeckne nousirust (20 u)

Tema 1. XuMuss — BakHas ITpeamer xuvum. PO XUMMH B KM3HH | - PacKkpsiBaTh CMBICT — H3yYaCMBIX
00,1aCTh  €CTECTBO3HAHHA W YeJI0BEKA. XUMUS B CHCTEME HAYK. TIOHATHIL.
HpaKTH‘lecKOifI JCATC/ILHOCTH MeTOI[BI IIO3HAHUS B XHMHH. - PaCKpBIBaTB POJIb XUMHUH B IPUPOIC U
Y€JI0BEKA Tena u BemecTBa. OHU3HUCCKUC JKH3HH 4YCJIOBCKA, €€ CBS3b C JPYTUMHA

5 a) CBOICTBA BCIICCTB. ATPETAaTHOC HAYKAMH.

- PazmauaTh YHMCTHIC BEIICCTBA H CMECH,
OHOPOIHBIC W HEOTHOPOTHBIC CMECH.

- Pasmate Qusudeckue n XUMHIECKHIE
SIBJICHUSL.

- OnpeaeTh MPU3HAKH XHMHUCCKIX
peakuuii ¥ YCIOBHS UX MPOTCKAHUSL.

- Cea0BaTh MPaBHUIAM TTOJIB30BAHHS
XUMHYECKOH OCYAOH H
71abOPaTOPHBIM 000PYJOBAHUEM, A
TAKKE MPABHIAM OOPAILCHHA C
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1. JIaboparopHOE 000pYIOBAHNC.
2. PasmuyHbie BUABI XUMHYCCKOH
TOCY IBL.

3. OOpasubl BEIIECTB.

4. CrocoObI pa3acaCHHA CMeCeH
(punpTpOBaHUE, BHIAPHBAHILC,
JUCTHJULALHS, XpoMaTorpadus).
JlaGoparopHbIie H NPAKTHYICCKIE

padoThI

Jlabopamopnvie onvimoi:

Omucanne (pU3HYCCKHX ~ CBOWCTB
BEIIECTB.  PaszmeneHme  cMecH €
MOMOIIBI) MarHuta. [lpaxmuueckue
pabompi:

Ne 1. TTpasuna pabotel B 1adoparopun
H IpUEMBI 00PALICHHS C
71abOPATOPHBIM 000PYAOBAHUCM.

No 2. Paznenenue cMecell (Ha mpuMepe
OYHCTKH MOBAPEHHO COIN)

XHMHYCCKHMH BEIICCTBAMHE B
COOTBECTCTBHH C HHCTPY KIHAMH TI0
BBINTOTHCHHUIO MPAKTHUYCCKUX PadoT.

- [TnanupoBaTh ¥ NPOBOANUTH
XUMHYECCKHH JKCIEPHMEHT IO
HU3YUCHHUKO U OIMUCAHUIO (I)I/ISI/I‘IGCKI/IX
CBOMCTB BCIIECCTB, CIOCOO0B
pazaeneHus cMecet BEMIECTB.

- Ucnonp30Barh TIPH BBITIOJTHCHUHA
V4IeOHBIX 3aJaHUI U B TIPOLIECCE
HCCIIEA0BATEILCKOM ACATEIBHOCTH
HAYYHO-TIOIY JBIPHYIO JTHTEPATYPY
XHMHYECKOTO COJCPKAHMU,
CIPABOYHBIC MATCPHAIIBI, PECYPCHI
HnrepHeTa.

- BeICTpanBaTth pa3BEPHY THIC
TMHUCHbMCHHBIC H YCTHBIC OTBCTEI C
omopoit Ha HHPOPMAITHIO H3 YICOHUKA
W CIIPABOYHBIX MATCPHAJIOB, IPAMOTHO
HCHOJB30BATh H3YUCHHBIN
MOHATHIHBIN aNIapaT Kypca XUMHH

Tema 2. BemecTBa 1 XUMHAYECKHE
peakimn

(15 1)

ATOMBI B MOJICKYJTbI. XMMUYCCKHC
3JICMCHTHI. 3HAKH (CHMBOJIBI)
XUMHYCCKHUX DJICMCHTOB. HpOCTI)Ie u
CJIOKHBIC BEIIECTBA.
ATOMHO-MOJICKYIIPHOC YICHHC.
Xummdeckas Gopmyna. BaaeHTHOCTH

- HpI/IMeH}ITI) CCTCCTBCHHO-HAY THBIC
MECTOABI MO3HAHUS (B TOM YHUCJIC
HAOTIOACHAC, MOICTHPOBAHNC,
JKCIICPUMEHT) U OCHOBHBIC OTICPALIIH
MBICTIHUTEIBHOM ACATCIBHOCTH
(cpaBHCHHEE, KIacCH(PHKALHS) 1T
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aTOMOB XHMHYCCKHX 3JICMCHTOB.
3aKOH MOCTOSHCTBA COCTABA BCIICCTB.
OTHOCHTEIBLHAS ATOMHAS MACcCa.
OTHOCHTCIBHAA MOJICKY JIIPHAS
macca. Maccosas A0 XHMHICCKOTO
JJICMCHTA B COCTUHCHUH. DH3HUCCKHUC
U XHMHYCCKHC SABJICHHUA.

Xumuueckas peaknus. IIpu3Haku u
YCIOBUA NMPOTEKAHUI XUMHIECKUX
peakuuit. XMMHYECKHUE YPABHCHUA.
THITBI XUMIYECKUX PEAKLUH
(coeauHEHMSI, PA3TI0KCHUSL,
3aMeIICHUS, 0OMEHA). 3aKOH
COXPAHCHHUA MACCHI BCIICCTB.

M. B. JlomoHOCOB —
YYEHBIM-IHIUKIONETUCT.

JemMoHCcTpaun

OU3HICCKUE ABICHUA (PACTHPAHUE
caxapa B CTYIIKC, KHIICHUE H
KOHJICHCAIHMS BOABI U T. [T.).
XUMHYECKHE SIBJICHUS (TOPEHUE
CBEYH, PA3JI0KEHHE Caxapa,
B3AMMOJCHCTBHE CEPHON KUCTIOTHI C
XJTOpHAOM OapHs, PA3I0KCHHE
ruapokcuaa meau(Il),
B3aHMOJCHCTBHE JKETIe3a C CEPOH,
B3aUMOJCHCTBHUE KEJIe3a C PACTBOPOM

H3YUCHUS BENICCTB W XUMHYCCKUX
peaxuui.

- PackpeiBaTh CMBICIT H3y4aeMBbIX
TIOHATHH M 3aKOHOB M MPUMCHSATH 3TH
TIOHATHS IIPH OTIMCAHUK CBOHCTB
BEILECTB U UX MPEBPALLICHUN.

- Pazmmuats (usmIeCKue "
XHMHUYCCKHE SIBJICHUS, OOBACHATH HX
CYIIHOCTh c TOYKH 3peHUs
ATOMHO-MOJICKY JLIPHOTO YUCHHS.

- OnpeaeTh MPU3HAKH XUMHIICCKIX
peaKkuui, yCIOBHS UX MPOTCKAHUL.

- OOBSICHATH CYHNIHOCTD (DH3HIECKUX
¥ XHUMHYCCKHUX SIBJICHUH C TOUKH
3PEHUS AaTOMHO-MOJICKY JLIPHOTO
VUCHUSL

- Knmaccu(umuposars XUMHICCKHC
peaxiuu (10 YUCIy H COCTABY
PpeaTHPYIOIHX H 00Pa3yOIIHXCA
BCIICCTB).

- CocrasiaTs (pOpPMYIBI OMHAPHBIX
BEINECCTB 0 BAJICHTHOCTH U
OTIPEICIIITh BAICHTHOCTS I10
(hopMyIaM BETICCTB.

- PaccraBmars ko3 puimeHTE B
VPAaBHCHIAX XUMHIICCKUX PEAKIIHH.

- CeaoBaTh MpaBUIAM MOJIB30BAHMS

34




comu meau(Il)).
OnbIT, HIUOCTPHPYIOIIHIT 3aKOH
COXPaHEHH MACCHI.

JlaGoparopHbie H IPAKTHYECKIE
padoThI
Jlabopamophvie onvimul:

[Tpumeps! GH3HICCKUX SBICHUH
(TU1aBIeHUE BOCKA, TASITHUE JTbAA).

ITpuMeps! XUMIMECKUX ABICHHI
(poxanMBaHuE MEIHOU MPOBOJIOKH,
B3aUMOJCHCTBHE MEJIAa C KHCIIOTOH).
Moaemm aTOMOB H MOJICKYIT.

Bvruucnenus

— OTHOCHUTEIBHOU MOJICKYIAPHOI
MAaCCHI BEIECTB, MACCOBOH JOIH
XHUMHYICCKOTO 3JICMCHTA TI0 (popMyIie
COCTUHCHHAS

XHUMHYECKOH OCYAOH H
Ta00paTOPHBIM 000PYIOBAHHCM, a
TAKKE MPABHIAM OOPAILCHHA C
BCIICCTBAMH B COOTBETCTBHH C
HHCTPYKIWAMH IO BBINIOTHCHHUKO
Ta00PATOPHBIX XHMHYCCKUX OIBITOB.

- HCHOJ’IBSOB&ITB HpI/I BBIIIOJIHCHHUHU
V4IeOHBIX 3ajaHHMil W B MpoIecce
HCCICIOBATCIBCKOM ICITCILHOCTH

HAYYHO-IIOIY JLIPHYIO JTHTCPATYPY
XHMHYECKOTO COACP/KAHMA,
CHPABOYHBIC MATCPHATIBI, PECYPCHI
HnrepHeTa.

- BricTpausarts Ppa3BEPHYTHIC
NMHACBMCHHBIC H YCTHBIE OTBETHI C
omnopoit Ha HH()OPMALHIO W3 YUCOHHUKA
H CTIPABOYHBIX MATECPHAIOB, TPAMOTHO
HCIIOJIb30BATh H3yYCHHBIN
MOHATHIHBIN aIIapaT Kypca XUMHH

Pazaen 2. Baxkueiimne npeacraBure/iM Heopraumieckux semecrs (30 1)

Tema 3. Bozayx. Kuciaoposa,
MonsTue 06 oxrcHaax
(54

Bo3myx — cmech ra3os. Coctas
BO3ayxa. KHCIOpPOa — 3/IEMEHT 1
mpocToe BemecTBo. O30H —
ANIOTPOITHAS MOIH(PHKATIUS
kucopoaa. Haxosxknenue kucnoposa
B PHPOAC, (DM3HICCKAC H

- PackpbiBaTh CMBICT H3Y41aeMBIX
TOHATHH H MPUMCHATD 3TH OHATHSA
TPH OMMHUCAHAH CBOICTB BSIICCTB H UX
MPEBPALLCHUH.

- XapakTepu3oBarh (ONHCHIBATH)
COCTAB BO3YXa, (PH3HUCCKHUC H
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XUMUYECKHE CBONCTBA (Peakuuu
OKHCJICHUS, TOPCHHE). Y CIIOBUS
BO3HHUKHOBCHHA U MPCKPALICHUA
ropeuus. [ToraTne 06 OkCHIax.
CnocoObI MONMyYeHIS KUCIOPOaa B
Ta00pPaTOPHH U MPOMBIIIJICHHOCTH.
ITpumenenue kucnopoaa. Kpyrosopor
KHCJIOPOJa B IPHPOJIC.

Tennosoit ekt XuMITIeCKOH
peaknny, NOHATHE O
TEPMOXHMHYIECKOM YPABHEHHH, K30 U
SHIOTCPMHIUCCKAX PEAKITHAX.
Tommmeo (HE(Th, YTOIb U METaH).
3arpsa3HCHHS BO3AYXA, CIIOCOOBI €T
MPEAOTBPAILCHUS. YCHIICHHUE
MAPHUKOBOTO 3((heKTa, paspymcHUE
030HOBOTO CJIOA.

JemMoncTpanun

BaammozeiicTere gocdopa, cepst u
JKele3a ¢ KHCIOPOJAOM (BO3MOKHO
HCTIOJIb30BAHUE BUACO-OIIBITOB).
OnpeaencHue CoOaCp AHAA
KHCJIOPOJIa B BO3AYXE.

OnBITHL, TEMOHCTPHPYOIIHC YCIOBHSA
BO3HHUKHOBCHHA U MPCKPALICHUA
TOPCHUAL

JlaGoparopHbie H NPAKTHYCCKAE

XUMHYECKHE CBOMCTBA KUCIOPOJa,
CHOCOOBI €T0 MOTYUCHH,
IMPHUMEHEHHUE U 3HAUCHHE B IIPUPOJC U
SKH3HH YCTOBCKA.

- CpaBHUBATH PEAKIUH TOPCHUSI U
MEJICHHOTO OKHCJICHHS.

- CoOupars IprOOPHI I 0Ty ICHUS
KHCJIOPOJa (BBITCCHEHUEM BOJIbI U
BO3AyXa).

- Pacno3HaBaTh ONIBITHBIM Iy TEM
KHCIIOPOJ.

- Mcnonp30BaTh XUMHYECKYIO
CHMBOJIHKY AT COCTABICHHA (HOPMYT
BCIIECTB, MOJICKY JLIPHBIX YPABHCHUI
XUMHYCCKHUX peamnﬁ C YIAaCTHEM
KHCJIOpPOAA.

- OOBSICHATD CYIIHOCTh
JKOJIOTHYCCKHX MPOOJICM, CBI3AHHBIX
C 3arpsA3HCHHUEM BO3IyXa.

- CriemoBath mpaBmIaM O0C30TACHOH
paboTHI B Ta00OPATOPHH TIPH
HCITOJIb30BAHHH XHMHYCCKOH TOCy bl
H 000PYAOBAHNA, A TAKKS MPABHIIAM
00pameHUA C TOPFOYHMH BCIICCTBAMHA
B OBITY.

- [TnaHupOBAaTh M OCYIIECTBIATH HA
TPAKTUKC XUMHICCKHC
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padoTsI
Jlabopamopnwiii onvim:

O3HaKOMIICHHC ¢ 00pa3IAMH OKCHIOB.

[Ipaxmuueckaa paboma:

Ne 3. Tlonyuenue u coOupaHue
KHCJIOPOAA, U3YUYCHHE €T0 CBOMUCTB.
Bvruucnenus

— MOJICKY JFIPHOM MAacCHI KHCIOPOAA
M 030HA HA OCHOBAHUHU aTOMHOM
MAacChl XHMHYCCKOTO 3JICMEHTA

JKCTICPUMEHTBI, MPOBOIUTH
HAOMFOACHUS, ACTATh BBHIBOIBI IO
pe3yabTaTaM SKCIIEPUMEHTA.

- Y4acTBOBATH B COBMCCTHOM padoTe
B TPYIIIC.

- Mcrroms30BaTh TIPH BHITOTHCHUH
V4eOHBIX 3a1aHUI U B TIPOLIECCE
HCCIICI0BATEIBCKON AEATCIIBHOCTH
HAYYHO-TIOITY JBIPHY IO JINTEPATY Py
XHMHYECKOTO COACPKAHMU,
CIPABOYHBIC MATCPHATBI, PECYPCHI
HHtepHeTa.

- BeICcTpanBaTh pa3BEPHY THIC
MMUCHMCHHBIC M YCTHBIC OTBETHI C
omopoit Ha HHOOPMAIHIO H3
V4eOHHKA B CTIPABOYHBIX
MaTEPHANIOB, TPAMOTHO HCIIOIb30BATh
H3YYCHHBIN MOHATHHHBIN anmapar
Kypca XHMHH

Tema 4. Bojgopos.
TlonsiTHe 0 KNCJI0TAX A

COJISIX
(51

Boaopoa — 3neMeHT u mpocToe
BeleCTBO. HaxoxaeHue B mpupoae,
(pU3MIECKUE I XHMHICCKHC
CBOMCTBA (Ha mMpUMepe
BSBI/IMOI[efICTBI/I}I C HCMCTAJUIAMH H
OKCHIAMH METAJLIOB), MPUMECHECHHE,
CIOCOOBI MOy UCHMS.

TloHsATHE O KHCIIOTAX U COJIIX.
JemMoHcTpanun

- PackpsIBaTh CMBICT H3y4aEMBIX
TIOHATHH W PHMEHATD 3TH NOHITHS
TIPY OIMCAHUY CBOWCTB BEIIECTB U
HX MPEBPAILCHUIH.

- XapakTepu3oBarh (ONMHCHIBATH)
(pu3MIeCKUE W XHMHICCKHIC
CBOWCTBA BOAOPO/A, CIIOCOOBI €TO
TIOJIyYCHHUS, IPHMCHCHHE.
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[Nonyuenue, codupanue u
pacTo3HABAaHKE BOJOPOAA.
I'openue Bogopoaa.
BzaumMoaeiicTBrE BOAOPOJA C
okcuaom meau(ll) .
JlaGoparopHbie H NPAKTHYCCKAE
padoTsI

Jlabopamopmuliii oneim:
BzauMoaeicTBUE KHCIOT C
METaJIaMH.

[Ipaxmuueckaa paboma:

Ne 4. TTonyuenue u coOupaHue
BOAOPOJAA, H3YUYCHHUE €r0 CBOMCTB.
Bvruucnenus

— MOJICKYJEIPHOH MaCChI BEIIECTBA
HA OCHOBAHWHU aTOMHOI MacChl
XHMHYCCKHX 3JICMCHTOB

- Cobuparp pudop AT MOy ICHHUS
BOJOPO/A.

- Mcnonp30BaTh XUMHYECKYIO
CHUMBOJIUKY JJISI COCTABIICHUS
(hopMy 1 BEIICCTB, MOJICKY JEIPHBIX
YPaBHCHUN XUMHUYECCKUX PEAKLUH C
Y4acTHEM BOJOPOJA.

- CiiemoBath mpaBmIaM OC30TACHOH
paboTHI B Ta0OPATOPHH TIPH
HCIOJIb30BAHHU XUMHUYECCKOM
TIOCYBI ¥ 000PYIOBAHMS, 4 TAKXKE
TPABHIAM OOPAMICHHAS C TOPFOYHMH
BCIICCTBAMH B OBITY.

- [TnaHupOBATH U OCYIIECCTBIIATH HA
MPAKTHKE XHMHUICCKUC
JKCTICPUMEHTBI, MPOBOIUTH
HAOMFOACHUS, ACTATh BBIBOIBI IO
pe3yabTaTaM SKCIIEPUMEHTA.

- Y4acTBOBaTh B COBMECTHOM
paboTe B TPy

Tema 5. Kosmuecrsennnie
OTHOIIECHUS B XUMII
4 )

KommyectBo BemecTBa. Mo,
MousipHast Macca. 3akoH ABOTazIpo.
MoustpHsbrit 006EM ra3oB. Pacuérsl o
XHMHYECKUM YPABHCHUSIM.
JeMoHcTpanus

O0pasmsl BEMICCTB KOJTHICCTBOM 1
MOIIb.

= PaCKpBIBaTB CMBIC]T U3y 1IaCMBIX
MOHATHH H NPUMCHATD 3TH NNOHATHIA, 4
TAKKC H3YUCHHBIC 3AKOHBI U TCOPHH
JUIA pelleHu PACUETHBIX 3a0aY.

- BeMUCIATH MOJLIPHYO MacCy
BEIIECTB, KOJMYECTBO BEIICCTBA,
00BEM Ta3a, MAcCy BEIICCTBA,
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Bvruucnenus

— 00BEMA, KOIHYCCTBA BEIICCTBA
ra3a mo €ro U3BECTHOMY KOJIHYCCTBY
BEINECTBA HIH 00BEMY;

00BEMOB ra30B MO YPABHCHUIO
PCaKIMK HA OCHOBC 3aKOHA 00 BEMHBIX
OTHOLICHUI razoB

- ITpoBOIUTH PACUETHI 1O
VPaBHCHUSIM XHUMHUYCCKHUX PECAKIIH:
KOJIMYCCTBA, 00BEMA, MACCHI
BCINECTBA II0 H3BECTHOMY
KOJIMICCTBY, 00BEMY, Macce
PEarcHTOB MM POy KTOB PEAKIIHH.
- BeICTpanBaTh pa3BEPHY THIC
MTUChMCHHBIC M YCTHBIC OTBETHI C
omopoit Ha HHOOPMAIHIO U3
V4eOHHKA B CTIPABOYHBIX
MaTEPHANIOB, TPAMOTHO HCIIOIb30BATh
HM3YYCHHBIN MOHATHHHBIN anmmapar
Kypca XHMHH

Tema 6. Boaa. Pacreopsl Ionsirue
00 ocHOBaHHAX (5 1)

Du3HICCKHE CBOWCTBA BOJBL. AHATH3
U CHHTEC3 — MCTOAbI H3YUCHUA
COCTaBa BOIBL

XHAMHYECCKHC CBOMCTBA BOJIBI
(peakumu ¢ MeTaJIaMH, OKCHAAMH
METAJVIOB M HEMETAILIOB).

CocTtas ocHoBauwuii. [Tousrue 00
HHIUKATOPAX.

Bogaa kak pacTBopuTesb. PacTBOpEL
PacTBOpHMOCTH BEMICCTB B BOJC.
HaCI)IH.[eHHBIe M HCHACBIIICHHEIC
pacTBopbL. Maccosas J0J BEIICCTBA
B PacTBOpE.

Pons pacTBOPOB B IPHUPOAE U B
JKHU3HH YeT0BEKA. KpyroBOPOT BOIBI

= PaCKpI)IBaTB CMBICJI H3Y1IACMBIX
MOHATHH H NPUMCHATD 3TH MMOHATHA
Tpu OMUCAHUHA CBOICTB BCIICCTB H
HX NPEBPAILCHUIM.

- XapaKkTepu30BaTh (PH3HUCCKAC H
XUMUYECKHE CBONCTBA BOJBL, €€ POJIb
KaK PACTBOPHUTEI B IPHPOJHBIX
mpouecea.

- CocTaBisTh YPaBHCHHS
XUMHYECCKHX PEAKIUH C y4aCTHEM
BOJBI.

- OOBACHATH CYITHOCTH
JKOJIOTHICCKAX MPOOIICM, CBA3AHHBIX
C 3arpsA3HEHUEM MIPUPOIHBIX BOJ,
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B MPHPOAC. 3aTPA3HCHHUC MPHPOIHBIX
BoJ. OXpaHa B OYHCTKA MPUPOTHBIX
BO/J.

JemMoHCcTpaun

DICKTPOIH3 BOABI, CHHTC3 BOJFL,
B3aHMOICHCTBHC BOJBI C MCTAILIAMH
(Na, Ca) (B03MOKHO HCITOJIb30BAHHC
BUJACOMATEPHAJIOB).

PacTBOpeHHE BEMECTB ¢ Pa3IHYHON
PACTBOPHMOCTBIO.

HccneaoBaHue pacTBOPOB KUCIOT H
IICTIOUCH C TIOMOMIBE) HHAHKATOPOB.
JlaGoparopHbie H NPAKTHYICCKIE
padoThI

IHpaxmuuecxas paboma:

No 5. TIpuroToBiacHHE PaCTBOPOB C
ONpEACIEHHOM MacCOBOM JOICH
PpacTBOPEHHOTO BEIECTBA.
Bvruucnenus

— C UCTIOJIB30BAHUCM ITOHATHSI
«MAaccoBag OO BCMICCTBA B
pacTBope»

Coum (CpeaHme). HOMCHKIIATY Pa,
CHOCOOBI Oy YCHHUS,
B3aUMOJCHCTBHE COJICH C METAJLIAMH,
KHCTIOTAMH, IICTOYAMH H COIAMH.
I'eHeTHUECKAA CBA3b MEKIY
KJTACCAMH HCOPTAHHICCKHX
COCIMHCHHUH.

CIOCOOBI OYUCTKH BOJBI OT
MPUMECEH, MEPHI IO OXPAHE BOJ OT
3arpsA3HCHAS.

- INTAHUPOBATh U OCYIICCTBIIATH HA
TPAKTUKC XUMHICCKHUC
OKCIICPUMCHTHI, IPOBOOUTH
HAOIIOICHHS, ICTATH BBIBOABI IO
pe3yabTaTaM SKCIICPUMCHTA.

- CiremoBaTh mpaBmiIaM OC30MacHOH
padoThI B TA0OPATOPHH IPH
HCIOIb30BAHHH XHMHICCKOM TOCy bl
# 000pya0BaHUL.

- IIpoBoauth BBIMHCIICHHS c
NPUMCHCHHUCM MNOHATHA «MACCOBAA
JIOJISI BEIIECTBA B PACTBOPE.

- Ucnonp30Barh TIPH BBIIOJTHCHUH
V4IeOHBIX 3aJaHUI U B TIPOLIECCE
HCCIIEA0BATEILCKOM ACATEIBHOCTH
HAYYHO-TIOIY JBIPHYIO JTHTEPATY Py
XHMHYECKOTO COJCPKAHM,
CIPABOYHBIC MATCPHAIIbL, PECYPCHI
HntepHeTa.

- BeICTpanBath pa3sBEPHYTHIC
TMHUCHbMCHHBIC H YCTHBIC OTBCTEI C
omopoit Ha HHPOPMAITHIO 3
VICOHHKA M CIIPABOHBIX
MaTEpPHAIOB, TPAMOTHO
HCHOJB30BATh H3YUCHHBINA
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JemMoHcTpaun

O0pa3mbl HCOPraHMICCKUX BCIICCTB
Pa3IYHBIX KJIACCOB.
BzaumoaencTBHE pacTBOpa CEPHOI
KHCJIOTHI ¢ okcuaoM Meau(Il) .
Peakums HeWTpaTH3anuy.
BrITecHEHHE OTHOTO METALIA
JpPYTHM U3 PaCTBOPA COJIH.
JlaGoparopHbIie H NPAKTHYCCKIE
padoThI

Jlabopamopmvie onvimvl:
BzaumoaeHcTBre KHCIOT €
Metamiamu. [lomyueHue
HEPACTBOPUMBIX OCHOBAHHI.
BzaumoaecTBHE HEPACTBOPHMBIX
OCHOBAHMH C KHCIOTAMH.
Paznoxenne ruapoxcuaa meau(Il)
TP HATPCBAHHH.

IHpaxmuuecxas paboma:

Ne 6 . PemieHue 3KCIEpUMEHTAIBHBIX
3a71a4 mo TeMe «OCHOBHBIC KIIACCHI
HEOPTraHMYECKUX COCTUHCHUID.
Bvruucnenus

— MO YPaBHCHHSM XHMHUCCKUX
peakuumit

TMOHATHIHBIN aMapaT Kypca XUMHH
- [Ipon3BOANTH BEIMHCICHUS IO
VPaBHCHHSIM XUMHUYCCKHUX PEAKITHH.
- [T1aHupOBaTh U OCYIIECTBIATh HA
MPAKTHKE XAMIUCCKHC
SKCIIEPUMEHTBI, IIPOBOIUTH
HAOIIOICHHS, JCTIATH BhIBOIBI IO
pe3yabTaTaM SKCIICPUMCHTA.

- CiremoBaTh mpaBmiIaM OC30MacHOH
padoThI B TA0OPATOPHH IPH
HCIIOJIb30BAHUH XUMHIUCCKOH MOCY AbI
# 000pya0BaHUL.

- Mciors30BaTh NPH BBITIOTHCHUH
V4IeOHBIX 3aJaHUI U B TIPOLIECCE
HCCIIEA0BATEILCKOM ACATEIBHOCTH
HAYYHO-TIOIY JBIPHYIO JTHTEPATY Py
XHMHYECKOTO COJCP KAHMI,
CIPABOYHBIC MATCPHAIIbL, PECYPCHI
HnrepHeTa.

- BeICTpanBaTth pa3BEPHYTHIE
MTICHMCHHBIC M YCTHBIC OTBETHI C
omopoit Ha HHPOPMAITHIO 3
V4ICOHHKA B CIIPABOYHBIX
MaTEpPHAIOB, TPAMOTHO
HCHOJB30BATh H3YUCHHBINA
MOHATHIHBIN aIIapaT Kypca XUMHH

Pazaen 3. Hepuoamuecknii 3akon n Hepuoamiueckas cucreMa xumMmaecknx yaemMenTon JI. M. Menneneesa. Ctpoenne
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aTOMOB. XHMHYECKAA CBsI3b. OKHCINTETLHO-BOCCTAHOBHTEIbHBIE peakiun (15 )

Tema 8. Ilepuoamuecknii 3ak0H 1
Hepuoanueckasi cuCTemMa
xumudecknx 3jementon /I, U.
Mennaeneesa. Ctpoenne aroma (7 1)

[epBbic MOMBITKA KIACCH(DHKAINI
XHMHYCCKUX 3JICMCHTOB. IIoHATHE O
rpynnax CXOOHBIX 3JICMCHTOB
(IWENOYHBIE W METOYHO3EMETIBHBIC
MCTAJLJIbI, TAJIOTCHBI, HHCPTHBIC
rasel).

DIEMEHTHI, KOTOPBIE 00Pa3yoT
aM()OTEPHBIC OKCHIBI H THIPOKCHIBL.
Ilepuoauueckuii 3ak0H 1
Ilepuonmyeckad cucrema
XHMHYCCKHUX 3meMeHToB [, Y.
Menneneesa. [leproast, rpy s,
MOATrpynibl. OH3HUECCKUHA CMBICI
TOPSITKOBOTO HOMEPA JJIEMEHTA,
HOMEPOB MEPUOIA U TPYIIIIBL.
Crpocuue aroMoB. COCTaB AaTOMHBIX
saep. M30Tombl. DIEKTPOHEIL.
CrpocHHE 3TCKTPOHHBIX 000I0UCK
aTOMOB NEPBBIX 20 XUMHYECCKUX
31eMeHTOB [ lepuoanueckoit
cuctemsl [I. . Menaeneesa.
XapakTepuCTHKA XUMHYECKOTO
3JIEMEHTA TI0 €TO TOJIOYKCHHUIO B
Ilepnonmueckoit cucteme . M.
Menneneena.

3HaucHue [Tepromieckoro 3ak0Ha H
Ilepuoauueckoil CHCTEMBI

- PackpsIBaTh CMBICT
MEPHOANICCKOTO 3aKOHA.

- [loHnMaTh CyIICCTBOBAHKE
TIEPUOIUYCCKON 3aBUCUMOCTH
CBOUCTB XHUMHUYCCKHX 3JICMCHTOB
(M3MEHEHHE PAIUYCOB ATOMOB H
3JCKTPOOTPULATEIBHOCTH) U HX
COCIUHCHUH OT MOJIOYKCHHA B
TMIEPUOIUICCKON CUCTEME H
CTPOCHHSA aTOMA.

- YCTaHABIMBATH CBA3b MEKAY
TOJIOJKCHUEM JJICMEHTA B
TIEPUOIUICCKON CUCTEME H
CTPOCHHEM €T0 aToMa (COCTaB H
3apsax aapa, o0mImee THuCIo
3JEKTPOHOB H PAaCHPENCICHHE HX TI0
3JCKTPOHHBIM CJIOSIM).

- IIporuo3upoBaTh XapakTep
H3MCHCHHS CBOMCTB JICMCHTOB H HX
COCIUHCHUH MO TPYIIaM H
nepuogam [lepuoanueckoit
CHCTCMBI.

- XapaxTepuszoBaTh XHUMHUYCCKHE
JJIEMEHTHI MEPBBIX TPEX IMEPHOIOB,
KA, KaJIbIHUA IO UX MOJIOXKCHHIO B
Ilepuoamueckont cucreme J. W
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XHMHYECKHUX MEMECHTOB I
pasBuTHA HAyku W npakTuku. J. W
MeHaeneeB — y4EHBIH, IEAATOT U
TPAKIAHHH.

JemMoHcTpanun

KopotkonmepuogHas u
JUTHHHOTICpHOAHAS (POpMBI
Ilepuoauueckoit CUCTEMBI
XHMHYCCKHUX 3meMeHToB I, Y.
Menneneena.

O3HAaKOMIICHHC C 00pa3LaMH
METAJUIOB M HEMETAJIIOB.
JlaGopaTopHbIie H NPAKTHYCCKAE
padoThI

Jlabopamopmviii oneim:
BzaumoaeHcTBHE THAPOKCHIA LIMHKA
C PacTBOPAMH KHUCJIOT U IIEJIOUEH

MeHnneneesa.

- CremoBarh mpaBHIaM OC30MACHOH
padotrel B yaboparopum  IpH
HCTIOJIb30BAHUH XUMHUYCCKON
TOCY AbI H 000PYI0BAHHSL.

- BeICTpanBaTth pa3sBEPHY THIC
TMUCHbMCHHBIC H YCTHBIC OTBCTEI C
omopoit Ha HHPOPMAITHIO U3
VICOHHKA B CIIPABOYHBIX
MaTEpPHAIOB, TPAMOTHO
HCHOJB30BATh U3YUCHHBII
TMOHATHIHBIN aNMapaT Kypca XUMHUH.
- Ucnonp30Bars TIPH BBIIIOJTHCHUHA
V4ICOHBIX 3aJAHAUH TSKCTHI YICOHHKA,
CIPABOYHBIC MATCPHAIIBI
(ITepuoanyecKy 0 CUCTEMY
XHMHYCCKHUX 37eMeHToB JI. Y.
MenzeneeBa, TabIAIy
PpacTBOPUMOCTH KHUCJIOT, OCHOBAHUM
H COJICH B BOJE,
JICKTPOXUMHUYECKUH PSIT
HATIPSDKCHHUN METAJLIOB).

- Ucnonp30Bars TIPH BBIIIOJTHCHUHA
V4IeOHBIX 3aJaHUI U B TIPOLIECCE
HCCIIEA0BATEILCKOM ACATEIBHOCTH

HAYYHO-TIOIY IIPHYIO JTUTCPATYPY
XHMHYICCKOTO COCPKAHMS,
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CIIPABOYHBIC MATEPHATIBI, PECYPCHI
HurepHeTa

Tema 9. XumMuueckass CBSI3b.
Oxuc/mreLHo-

BOCCTAHOBHTE/ILHBIE PEAKTIH
8u)

DICKTPOOTPHIATEIFHOCTS aTOMOB
XUMHYICCKHX JJICMCHTOB.
XuMHUCeCKas CBA3b (MHOHHAS,
KOBAJICHTHAS MOJIAPHAA U
KOBAJICHTHASA HETIOJIAPHAA).

CTeneHb OKUCICHHA.

OKHUCIHTE TbHO-BOCCTAHO BUTC THHBIC
peaxin (OBP). [pomeccu
OKHCJICHHS H BOCCTAHOBIICHUS.
OKHCIHUTEIN U BOCCTAHOBUTCITH.
JdemoncTpanun

OKHCIHTE TbHO-BOCCTAHO BUTC THHBIC
PCaKIMK: TOPCHUE, PCAKIIHA
PA3I0XKCHHASA, COCTUHCHHASL

= PaCKpI)IBaTI) CMBIC]T U3y IaCMBIX
TIOHATHH.

- OnpeaeITh BHI XHMHYCCKOH
CBA3H B COCOAUHCHHH.

- OmpeaeITh CTCIICHD OKUCTICHHSA
XHMHYECKOTO 3JIEMEHTA IO
(hopMy e €TO COCTHHCHHUS.

- OnpeneaTh IeMEHT (BEIIECCTBO)
— OKHCITENb U IIEMCHT
(BEIIECTBO) — BOCCTAHOBHTE]ID.

- OOBSICHATH CYIIHOCTH MPOLIECCOB
OKHCJICHHS U BOCCTAHOBIICHHSL.

- CocTaBIATh HNCKTPOHHBIH OaNaHC
€ YYETOM YHCIIA OTOAHHBIX B
TPUHATBHIX 3JICKTPOHOB.

- CocTaBmaTh ypaBHCHHC
OKHCJIHTEILHO-BOCCTAHOBUTCIHHOH
peaKnum.

- Ucmoms30BaTh TIPpHA BBIMOJTHCHUHA
YUICOHBIX 3aTAHIH TCKCTHI
yucOHHKA, CIIPABOYHBIC MATSPHATIB
(IepUOIUIECKYHO CUCTEMY
XHMHYCCKHUX 37eMeHTOB I, 1.
Menneneesa, TadHIy
PACTBOPHMOCTH KHCIIOT, OCHOBAHHH
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H COJICH B BOJC,
JICKTPOXUMHYCCKUHN P
HATPSDKCHUN METAJIOB)
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9 KJIACC
(2 uB HeAEMO, BCETO 68 U, M3 HUX 4 1 — PE3ePBHOE BPEM)

TeMbI, pACKPBIBAIOIIHE

JAHHBIA pa3aAes NPOrpaMMeI 1
KOJITY€CTBO TACOB, 0TBOANMOE

HA MX H3VICHHC

OcHoBHOe coaep:ranne

OcHoBHbIE BHALI ACATCJILHOCTH
00 yHAFOMITXCS

Pazaen 1. BemecrBo u xummveckue peaknnu (17 u)

(1)

MopTopenne u yriayoJ/enne
3HAHUI OCHOBHBLIX Pa3Je/ioB
Kypca 8 kiacca

Tlepuoanyeckuit 3aKOH.
Ilepuoanueckas CHCTEMA XUMHUYECKHUX
anemeHToB [I. 1. Menneneena.
CrpocHue aTOMOB. 3aKOHOMEPHOCTH B
H3MCHCHHH CBOHCTB XHMHYCCKHX
JJIEMEHTOB NEPBBIX TPEX MEPHOIOB,
KA, KaJIbITHA B UX COGI[I/IHGHI/II\/II B
COOTBETCTBHUH C TIOJIOXKCHUEM
3JIEMCHTOB B MIEPHOAMICCKOH CHCTEME
U CTPOCHHUEM HX ATOMOB.
Knaccudurarnus u HOMeHKIaTYpa
HEOPraHUICCKHUX BEIICCTB
(MeXayHAPOIHAS M TPUBHAIBHAA).
XUMHUYCCKHE CBOMCTBA BEIIECTB,
OTHOCSIIIUXCS K PA3IIIHBIM KJIaccaM
HEOPraHMYECKUX COCTUHCHUM, UX
TCHETHYCCKAS CBA3b HEOPTAHHUCCKUX
BCINCCTB.

- XapaKkTepu30BaTh XUMHYCCKHE
3JIEMEHTHI IEPBBIX TPEX MEPHOIOB,
KaJI¥s M KaJbIH [0 MX IOJIOKCHHIO B
Ilepunoamueckoit cucteme [, M.
MeHnneneesa.

- Knmaccu(umuposars 1 Ha3HIBATH
HEOPraHMICCKHE BEIICCTBA H3YYCHHBIX
KJIACCOB.

- OnuceIBaTh OOIMME XUMITUCCKAC
CBOIICTBA BEIECTB PA3IHIHBIX
KJIACCOB, MOATBEPIKAATh CBOMCTBA
TIPUMEPAMH MOJICKY JLIPHBIX Y PAaBHCHUH
XUMUYECCKUX PEAKLHIL.

- OnpeaeaTh BH XHMIYUCCKOH CBI3H
M THIT KPHCTAJUTHYECKOH PEMETKH
BCINECTBA.

- [IporHo3upoBaTh CBOWCTBA BEIICCTB B
3aBHCHMOCTH OT MX CTPOCHHS.

- BeICTpanBaTh pa3sBEPHY THIE
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CTpocHHC BeIICCTBA: BHIBI
XHMHYCCKOH CBSI3H W THITBI
KPHCTAUIMYECKHUX PEIETOK.
3aBHCHMOCTb CBOWCTB BEIECTB OT HX
CTPOCHUSL.

JemoncTpanun

1. Moaenu KpUCTAIHYECKUX PEMETOK
HEOPraHUICCKHUX BEIIECTB.

2. KopoTtkonepuoaHas u
JUTHHHOTIEPHOHAST (POPMBI
[Nepuoamueckoi CHCTEMBI XUMHYCCKUX
anemeHnToB J[. 1. Mennencesa

TMHUCHbMCHHBIC H YCTHBIC OTBCTEI C
omopoit Ha HHPOPMAITHIO H3 YICOHUKA
U CIIPABOYHbIX MATEPHAJIOB, IPAMOTHO
HUCTOJBb30BATh U3YUCHHBIN
MOHATHIHBIN aNMapaT Kypca XUMHUH.

- Ucnonp3oBars TIPH BBIIIOJTHCHUHA
V4IeOHBIX 3aJaHUI U B TIPOLIECCE
HCCIIEA0BATEILCKOM ACATEIBHOCTH
HAYYHO-TIOIY JBIPHYIO JTHTEPATYPY
XHMHYECKOTO COJCP KAHM,
CIPABOYHBIC MATCPHAIIbL, PECYPCHI
Hureprera

Tema 1. OcHoBHbIE
SaKOHOMepHOCTI/I XUMHYCCKUX
peaxuii

(49

Knaccudurarus XuMIIecKuX peakimi
IO PA3AMYHBIM MPH3HAKAM (110 YUCIY U
COCTABY YYACTBYIOIIUX B PEAKIUHA
BEINECTB, IO TEIIIOBOMY 3 dekTy, mo
H3MCHCHHIO CTETICHEH OKUCICHUA
XHMHYICCKHX 3JICMCHTOB, ITIO
00paTHMOCTH, TI0 YYACTHIO
KaTaau3aropa).

JK30- M SHAOTCPMHICCKUC PEAKIIHH,
TCPMOXHUMHICCKHAC YPABHCHHU .
ITonATHE O CKOPOCTH XUMHUYCCKON
peakuuu. [ToHATHE O TOMOTEHHBIX U
TETCPOTCHHBIX peakuwsix. [Torsarue 00
00paTHMBIX W HEOOPATHMBIX

- PacKprIBaTh CMBICIT H3y4aCMBIX
TIOHATHH W MPUMCHATH 3TH HOHATHI
TIPH OTMHCAHHH CBOHUCTB BEIICCTB U MX
TPEBPALLCHUH.

- Knmaccu(umuposars XUMHICCKHC
PEAKIUH N0 PA3THIHBIM ITPH3HAKAM.

- YCTaHABIMBATh 3aBUCHMOCTD
CKOPOCTH XMMHYECKOM PEaKLHU OT
pa3muIHBIX (JAKTOPOB.

- [TporHo3upoBaTh BO3MOKHOCTH
MPOTCKAHNA XHMHICCKIX
TMPCBPAIICHHUI B PA3THYHBIX Y CIIOBHAX,
- Onpeae T OKACTHTCITD H
BoccranosuTess B OBP.
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XUMHICCKUX PCAKIHAX. Tlonarue o
XUMHICCKOM PABHOBCCHH. qDaKTOpI)I,
BIIMSAIOIINC HA CKOPOCTh XUMHYECCKOH
PCAKINH U MOJIOKCHAC XUMHUICCKOTO
PaBHOBECHSL.
OKHCIUTETLHO-BOCCTAHO BUTCIEHBIC
peaximin (3MCKTPOHHBIHA OaTaHC
OKHUCJINTETbHO-BOCCTAHOBHTEIBHO M
peakuun).

JAemoncTpanun

1. 3aBHCHMOCTH CKOPOCTH XHMHIECKOH
PEaKIUH OT PA3THIHBIX (PAKTOPOB.

2. BosaeiicTBUE KaTaIu3aTopa Ha
CKOPOCTb XHMHYCCKOH PEAKIMH.

3. Tlpmvepsr HeOOPATHMBIX U
00paTH-MBIX PEAKIAH.

4. CMCIICHAC PABHOBECHS XUMHUCCKOH
peaxkuuu.

Buvruucnenus

— KOJTMYECTBA BEIIECTBA, 00bEMA U
MACCBI PEAr€HTOB WIH ITPOAYKTOB II0
YPaBHEHUSIM XUMHUUYCCKUX PEAKIUi

- CoCTaBIATH 3ICKTPOHHBIN OaIaHC
peaxuuu.

- HpOI/ISBOI[I/ITI) BBIMHCJIICHHA I1IO
XHMHYECKUM YPABHEHUSM.

- BeICTpanBaTth pa3sBEPHYTHIC
TMUCHbMCHHBIC H YCTHBIC OTBCTEI C
omopoit Ha MHPOPMAITHIO H3 YICOHUKA
W CIIPABOYHBIX MATEPHAJIOB, IPAMOTHO
HCHOJB30BATh H3YUCHHBINA
TMOHATHIHBIN aNMapaT Kypca XUMHUH.

- Ucnonp3oBars TIPH BBIIIOJTHCHUHA
V4IeOHBIX 3aJaHUI U B TIPOLIECCE
HCCIIEAOBATEILCKON ACATEIBHOCTH
HAYYHO-TIOIY JBIPHYIO JTHTEPATY Py
XHMHYECKOTO COJCPKAHMU,
CIPABOYHBIC MATCPHAIIbL, PECYPCHI
Hurepuera

Tema 2. IJAEKTPOTATHICCK A
ancconmuanusi. XuMmIIecKne
peakIun B PACTBOPAX

(G ))

Teopus 3ACKTPOTUTUIECCKON
JUCCOLHALAH. DNCKTPOIHUTHI X
HCOJICKTPOJIUTHI. KaTI/IOHI)I, AHHUOHBI.
MexaHu3M IUCCONHANINH BEIIECTB C
Pa3smIuIHbIMHA BUOAAMHA XHMHYCCKOH

- PackppIBaTh CMBICIT H3y4aEMBIX
TOHATHH, A TAKIKE CMBICT TEOPUH
3ACKTPOIUTHUECKON JUCCOLMALIUY.
- OOBSICHATH IPUYHHBI
3JEKTPONPOBOTHOCTH BOJHBIX
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cBsa3u. CTeneHb JUCCOHALIIH.
CunpHbIe U cTa0BIE HMEKTPOIHTHL.
Peaknnu HOHHOTO OOMEHA, YCIOBHS HX
npoTtekanud. MIoHHBIC ypaBHEHUA
peaKuui.

XHUMHICCKUC CBOMCTBA KUCIIOT,
OCHOBAHHH U COJICH B CBETE
MPSICTABICHUH 00
3ACKTPOIUTHUCCKON JUCCOLMALIUY.
Cpema pacteopa. [Torsarue o
THAPOJIH3E CONCH.

KauectBeHnbIC PCAKI HA KATHOHBI H
AHHOH.

JemMoncTpanun

DneKTpuyecKas TIPOBOIUMOCTD
PpacTBOPOB BEILIECTB, ABIHKCHHUE HOHOB B
JNEKTPUHUECKOM MOJIE.

OMBITHI, WILTFOCTPUPYIOIIHE TPH3HAKT
MPOTEKAHMS PEAKIMH HOHHOTO OOMEHa.
OMBITHI IO OTIPEACICHHUIO CPEIbI B
PACTBOPAX COJCH (XJIOPHAA HATPHA,
KapOoOHATa HATPHA, XJIOPHIA HHKA).
JlaGoparopHbie H NPAKTHYCCKAE
padoThI

Jlabopamopmulii oneim:

Peaxumn HOHHOTO 0OMCHA B PACTBOPAX
37CKTPOHTOB: Cymb(ara mexu(1l)

u IEnoyn, KapOOHATA HATPHS M COJLI-

pacTBOpOB.
- CoCTaBIIATh YPABHCHHUA TUCCOIHAIIIH
KHCJIOT, IICIOUCH U CONICH, MOJIHBIC U
COKpAIIEHHBIC HOHHBIC Y PABHCHHSI
XUMHYECKHX PEAKIHI HOHHOTO
oOMeHa.

- [TmanupoBaTh U OCYIIECCTBIATH HA
MPAKTHKE XHMHYCCKHUE SKCIICPHMEHTHI,
MPOBOANUTH HAOFOACHHUS, ACIATh
BBIBOJIBI IO PE3YIBTATAM
JKCIICPUMEHTA.

- CiremoBaTh mpaBmiIaM 0¢30TacHOH
padoThI B 1a0OPATOPHH TIPH
HCTIOJIb30BAHUH XUMHIICCKOH TIOCYIBI U
000pyI0BAHHS.

- IPOM3BOIUTH BBIUHCICHHS 110
XHUMHYCCKHM YPABHCHHUSIM.

- BeICTpanBath pa3BEPHY THIC
MTICHMCHHBIC M YCTHBIC OTBETHI C
omopoit Ha HHPOPMAITHIO H3 YICOHUKA
W CIIPABOYHBIX MATCPHAJIOB, IPAMOTHO
HCHOJB30BATh H3YUCHHBIN
MOHATHIHBIN aNmapaT Kypca XUMHAH.

- Mciors30BaTh PH BHITOJTHCHUH
V4IeOHBIX 3aJaHUI U B TIPOLIECCE
HCCIIEA0BATEILCKOM ACATEIBHOCTH

HAYYHO-TIOIY IIPHYIO JTUTCPATYPY
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HOM KHMCIIOTBI, PEAKIHA HEUTPATU3ALHH
MEKAY THAPOKCUAOM KA H COJIHOM
KHCIIOTOH.

[Ipaxmuueckas paboma:

Ne 1. PemieHue 3KCIEPHMEHTATBHBIX
32044 IO TEME.

Buvruucnenus

— 10 YPAaBHCHUSIM XHMHUCCKHUX

peakuui

XUMHICCKOTO COACPIKAHHUA,
CIIPABOYHBIC MATEPHATIBI, PECYPCHI
Hureprera

Paznen 2. Hemeraminl 1 HX COeTHHEHN

a1 (24 u)

Tema 3. O0man xapakTepucTIKA
XUMHIYECKHX 3j1eMeHToB VIIA-
rpymnsL 'anorensi (4 u)

O01mas XapaKTCPUCTHKA TATOTCHOB.
OCOOCHHOCTH CTPOCHHS ATOMOB 3THX
3JICMCHTOB, XAPAKTCPHBIC IS HAX
creneHu okucineHus1. CTpoeHHe U
(pu3maecKue CBOMCTBA MPOCTHIX
BEILECTB — raJOrCHOB. X UMUYCCKHUE
CBOMCTBA HA MPUMEPE XJIOpa
(B3aUMOICHCTBHE C MCTAJUIAMH,
HEMETAJIAMH, IICIOYAMH).
Xnoposogopoa. ComsaHas KUCIIOTA,
XUMUYECKHE CBONCTBA, MOTYUCHHUE,
TIPUMCHCHHUC. KadecTBeHnnbic peaknnu
HA TAJIOTCHUAHOHBI.

JeiicTBre X10pa U XJIOPOBOJOPOAA HA
OpraHu3M 4enoBeka. BaxHeiimue
XJIOPUABI H UX HAXOKICHUE B IIPUPOJE.
Jdemoncrpanun Buaeomarepuaisl:
TAJIOTCHBI H UX COCAUHCHHA.

- OOBsICHATH 0OIIHE
3aKOHOMCPHOCTH B U3MCHCHHHA
CBOWCTB HEMETAJLIOB H UX
COCIUHCHUH B MPEACIAX MAJIbIX
NCPHUOA0B U I'NIABHBIX MOATPY I
Tlepuoanyeckoit CHCTEMBI
XHUMHUYECKUX JIEMEHTOB C YYETOM
CTPOCHHS X ATOMOB.

- XapaKkTepu30BaTh (PH3MUCCKUC U
XHMHYCCKHE CBOMCTBA IPOCTBIX
BEIICCTB TAJOTCHOB (HA MPUMEPE
XJIOPa) U CJIOKHBIX BEIIECCTB
(XI0pOBOIOPOA, XJIOPUAA HATPHSL),
CIOCOOBI HX MOJIYUCHHU,
TIPUMCHEHHE M 3HAYUCHUC B TIPHUPOJIC
W SKU3HH YCJIOBEKA .

- OnpeaeTh TaTOTCHUA-HOHBI B
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O0pasms! XJIOPHIOB.

JlaGoparopHbie H NPAKTHICCKAE
padoThI

Jlabopamopmuliii oneim:
Pacno3HaBaHuE XJIOPUA-HOHOB.
IHpaxmuueckas paboma:

No 2. Tlosy4eHHE COMIHOU KHCIIOTBL,
H3YUCHHE €€ CBOMCTB.

Bvruucnenus

10 YPABHCHUAM XUMUYCCKUX PEAKIHH,
©CJTH OJUH W3 PCAaTCHTOB JAH B
H30BITKE; 0OBEMOB TA30B IO
YPABHCHHIO PCAKITHH HA OCHOBC 3aKOHA
00BEMHBIX OTHOIICHHH Ta30B

pacrsope.
- [TmaHupoBaTh U OCYIIECTBIATH HA
MPAKTHKE XHMHYCCKHE SKCIICPHMEHTHI,
MPOBOANUTH HAOFOACHHUS, ACIATh
BBIBOJIBI 110 PE3YIBTATAM
JKCTIICPUMEHTA.

- CmemoBath mpaBHJIAM OC30MACHOM
paboter B madoparopum  TpH
HCTIOJIb30BAHUH XHMHUYCCKOH ITOCY TbI
u 000pya0BaHUL.

- BeICTpanBaTth pa3BEPHY THIE
MIICHMCHBIC M YCTHBIC OTBETHI C
omopoit Ha HHPOPMAITHIO 3
V4IcOHHKA M CIIPABOYHBIX MATCPHATIOB,
TPaMOTHO HCIIOJIb30BaTh U3YICHHBIH
TIOHATHHHBIN anmapaT Kypca XUMHH.

- HCTIOJIB30BAaTh MPH BHIMOTHCHUH
V4IeOHBIX 3aJaHUI U B TIPOLIECCE
HCCIIEA0BATEILCKOM ACATEIBHOCTH
HAYYHO-TIOIY JBIPHYIO JTHTEPATY Py
XHMHYECKOTO COJICPKAHM,
CIPABOYHBIC MATCPHAJIbL, PECYPCHI
HurepHeTa

Tema 4. O0man xapakTepucTIKA
XHMIYECKHX 3/1eMeHTOB VIA-

rpymnbl. Cepa u eé coexmHeHust
R Y

O01mas XapaKTCPUCTHKA 3JICMCHTOB
VIA-rpymmer. OCOOCHHOCTH CTPOCHHSA
ATOMOB 3THX 3JICMCHTOB, XaPAKTCPHBIC
JJII HUX CTCIICHHU OKHUCJICHHU .
CrpocHue u PH3HICCKIE CBOHCTBA

- OOBsICHATH 0OIIHE
3aKOHOMEPHOCTH B H3MCHCHUH
CBOMWCTB 3JIEMEHTOB VIA-Tpymims
H UX COCTHHCHHN

C YYETOM CTPOECHUS UX
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MPOCTHIX BEMIECTB — KHCIOPOAA M
CEpBL

AxnorponHsie MoaupuKaLIH
KHCJIOPOAA U CEpbl. XUMUUECCKUE
cpoiicTra ceprl. CepoBoaopos,
CTPOCHHC, (PH3HYUCCKUC U XUMHIUCCKHUC
cBoiicTBa. OKCHIIBI CEPHI KaK
NPEACTABUTCIA KUCJIOTHBIX OKCHAOB.
Cepras kucnora, (pu3miecKue u
XUMHYCCKHE CBOMCTBA (00MIHE KaK
MPEACTABHUTEI KJIACCA KUCIIOT U
crenu(pIeCKue), MPHUMEHCHHCE.
XUMHYECKHE PEAKIHH, JICKAIUE B
OCHOBE IIPOMBIIIJICHHOTO CIOC00a
TOJTYYCHHA CEPHOM KHUCJIOTBIL.
Al'[l'[apaTI)I U IMPOTCKAKINNUC B HUX
TPOLIECCHI (HA MPU- MEPe
MIPOM3BOACTBA CEPHOH KUCIOTHI). Com
CEPHOM KHUCJIOTHI, KAUECTBCHHAS
peaxims Ha Cy Ib(aT-HOH.
Haxosxaenue cepol u €€ COCAMHCHUN

B IIPUPOJC . XUMHIECKOC 3aTrPSI3HCHHUE
OKPY>KAIOLICH CPEAbl COCAUHCHUAMH
CepbI (KHCIOTHBIE JOXKIH, 3aTrPSISHCHHUC
BOBIAYXA H BOAOEMOB), CIOCOOKI €T0
MPEAOTBPAILCHASL.

JemMoncTpanun

Koanexin (BUACOMATEpHABL): cepa |

aTOMOB.
- XapakTepus3oBaTh
(pU3MIECKUE M XHMITUCCKAC
CBOWCTBA MPOCTOTO
BEIIECTBA CEPHI U €€
COEIMHEHUH (CEepoBOIOPOAA,
OKCHIOB CEPBL, CEPHOI
KHCTIOTHL, CYIb(aToB),
CIOCOOBI HX MOJIYUCHHU,
NPUMCHCHHUC U 3HAYICHHUC B
TIPHUPOJIE U KU3HH YETIOBCKA.

- OmpeaeTh HATTHYIHC
CyIb(aT-HOHOB B PacTBOPE.

- OOBACHATH CYIITHOCTH
JKOJOTHYCCKUX MPOOIIEM,
CBSI3aHHBIX C IIEPEPAOOTKOH
COCIUHCHUHN CEPBL

- [TmanupoBaTh U OCYIIECTBIATH HA
MPAKTAKES XAMHYCCKHC
JKCIICPHMEHTBI, IPOBOJAHTD
HAOIIOICHHS, JCTIATH BhIBOIBI IO
pe3yJIbTaTaM SKCIICPHMCHTA.

- CiremoBaTh mpaBmiIaM 0¢30TacHOH
padoThI B TA0OPATOPHH IPH
HCTIOTB30BAHHA XHMHYCSCKOH MOCY ABI
H 000pya0BaHUL.

- IPOU3BOJUTD BHIMHCJICHHS 110
XHMHYCCKHM YPABHCHHAM.

- Mcnop30BaTh MPH BBIMOITHCHAH
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€€ COCTUHCHU.
OO0yrimBaHue caxapa o4 ACHCTBHCM

KOHLEHTPHPOBAHHON CEPHOM KUCIIOTBL

JlaGoparopHbie H NPAKTHICCKAE
padoThI
Jlabopamopnuie onvimul:
O0HapyxeHHC CYIb(AT-HOHOB.
BzanmoaciicTerie pa30aBICHHOM
CEPHOH KHUCJIOTHI C IUHKOM.
Bvruucnenus

- M0 YPABHCHUAM XUMUYCCKHX PEAKLUM,
MACCOBOH J0.J1H BBIXOJA TPOAYKTA
peaxuuu

VUICOHBIX 3aJAHAH TSKCTHI YUCOHHKA,
CIPABOYHBIC MATCPHAIIBI
(ITepuoanyeCcKy 0 CUCTEMY
XUMHYCCKHUX 37eMeHToB JI. U.
MenaeneeBa, TabIAIy
PpacTBOPUMOCTH KHUCIIOT, OCHOBAHUH
H COJICH B BOJE, MIECKTPOXUMUYCCKHI
PAA HATIPSDKCHUN METAIIOB).

- Ucnonp3oBars TIPH BBITIOJTHCHUHA
V4IeOHBIX 3aJaHUI U B TIPOLIECCE
HCCIIEA0BATEILCKOM ACATEIBHOCTH
HAYYHO-TIOIY JBIPHYIO JTHTEPATYPY
XHMHYECKOTO COJCPKAHMU,
CIPABOYHBIC MATCPHAIIbL, PECYPCHI
HurepHeTa

Tema 5. O0man xapakTepucTIKA
XHMIYECKHX 3JIEMEHTOB VA-
rpymmsl. Azot, pocdop u nx
coequuenus (7 1)

O01mas XapaKTCPUCTHKA 3JICMCHTOB
VA-rpynmst. OcoOSHHOCTH CTPOCHHSA
ATOMOB 3THX 3JICMCHTOB, XapaKTCPHBIC
JUIL HUX CTCTICHH OKUCIICHUSL.

AnoT, pacnipocTpaHEeHHUE B IIPHPOJC,
(pu3MECKUE M XHMHICCKAE CBOHCTBA.
Kpyrosopot azota B mpupoae.
Ammuax, ero uzuueckue u
XHMHYCCKHE CBOMCTBA, MOIYUCHHE U
npumeHeHre. COTi aMMOHHS, BX
(uzmaeckue

U XUMHYECKUE CBOMCTBA, MPUMCHCHHUE.

KauecTBeHHAs peakiys HA HOHbI

- OOBSICHATH O0IIHE 3aKOHOMEPHOCTH
B H3MCHCHHUH CBOMCTB JICMCHTOB
VA-rpynnsl ¥ uX COeTHHCHUI C
Y4ETOM CTPOCHHS UX ATOMOB.

- XapaKkTepu30BaTh (PH3MUCCKUC U
XHMHYICCKUC CBOMCTBA IPOCTBIX
BEINECTB a30Ta ¥ (ocdopa u ux
COCAWHCHUH (AMMHAKA, COJICH
AMMOHHUS, A30THOH KUCJIOTHI,
HUTPaTOB, okcuaa hochopa(V) u
(dhochoproii kucnotsl, pocdaros),
CIOCOOBI HX Oy YCHHS, IPUMCHCHHC
M 3HAYCHHUE B IPHPOAE M JKH3HH
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AMMOHMHA.

AnzoTHas KUCIOTA, €& (PH3MUCCKUC U
XUMHYCCKHE CBOMCTBA (0OIIHE Kak
MPEICTABHTENS KIacca KACIOT U
creuudieckue). icnons3osanue
HUTPATOB U COJICH AMMOHHA B KAUCCTBC
MHUHEPAIbHBIX YI0OpCHHUH.
XUMHAYECKOE 3arPA3HCHHUE OKPYIKAKO-
miei Cpebl COSAMHEHHIAMH a30Ta
(KUCTOTHBIC JOKIH, 3arPsI3HCHUE
BO3/yXa, OYBbI H BOJOEMOB).
Docdop, amIOTPOHBIC MOTH(PHKATTHH
(dhochopa, GpU3MUCCKIC U XHMHUCCKUC
CBOMCTBA.

Oxcua pochopa(V) u pochopHas
KHCTIOTA, (PH3HICCKHUC M XUMHUYCCKHC
CBOMCTBA, nmoayucHue. KauecTBeHHAs
peakuus Ha pocdaT-HOHBL
Hcmom3oBanue (oc(haToB B KAUCCTBE
MHUHEPAIbHBIX YI0OpCHUH.
3arpAa3HCHAC MPHPOTHBIX BOJTOEMOB
(docharamm.

JemoncTpanun

Komnexmmn: hocdop u MX COCTNHCHUA.
BzaumoaeHcTBHE KOHIICHTPUPOBAHHON
A30THOM KHCJIOTHI C MEIBIO.
JlaGoparopHbie H NPAKTHYCCKAE
padoThI

Jlabopamopnuie onvimul:

YEJIOBEKA.
- OnpeaeiaTh HOHBI AMMOHHS H
(ocdar-noHBI B pacTBOPE.

- OOBACHATH CYIITHOCTH
JKOJIOTHICCKAX TMPOOIICM,

CBSI3aHHBIX C HAXOKICHHEM
coeauHeHUH azoTta u ocdopa B
OKpPYKaIoLIEH cpeae.

- [TmanupoBaTh U OCYIIECTBIIATH HA
MPAKTHKE XAMHYCCKHC
JKCIICPHMEHTBI, IPOBOAUTD
HAOIIOICHHS, JCTIATH BhIBOJBI IO
pe3yabTaTaM SKCIICPUMCHTA.

- CiremoBaTh mpaBmiIaM 0¢30TacHOH
padoTHI B TA0OPATOPHH IPH
HCTIOTB30BAHHA XHMHYCSCKOH MOCY B
# 000pya0BaHUSL.

- [Ipou3BOAATH BBIMHCIICHHAS TIO
XHMHYCCKHM YPABHCHHAM.

- Mcnop30BaTh MPH BBIMOTHCHAH
V4ICOHBIX 3aJAHAH TEKCTHI YUCOHHKA,
CIPABOYHBIC MATCPHATIB
(IepHOAMUECKYHO CHCTEMY
XHMHYCCKHUX 37eMeHTOB JI. Y.
MenaeneeBa, TabIAIy
PpacTBOPUMOCTH KHUCJIOT, OCHOBAHUH
H COJICH B BOJE, MICKTPOXUMHUYCCKUAN
PAA HATIPSOKCHHUH METANTIOB).

- Mcno1630BaTh NPH BBIMOJIHCHAH
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1. B3aumoaencTBrE COICH aMMOHUS C
IEIOYBIO.

2. O3HaKOMIICHHE ¢ 00pa3aMu
a30THBIX U (pocHOpHBIX YIOOPEHHH.
IHpaxmuueckas paboma:

Ne 3. TloxyueHHe aMMHAKA, H3YUCHHE
€ro CBOMCTB.

Bvruucnenus

— MO0 YPABHCHIAM XHMHYCCKHX
peaKui

V4IeOHBIX 3aJaHUI U B TIPOLIECCE
HCCICIOBATCIBCKOM ACITCILHOCTH
HAYYHO-TIONY JIIPHYIO JTHTCPATYPY
XHMHYCCKOTO COACP KAHUS,
CIIPABOYHBIC MATCPHAIIBI, PECYPCHI
Hureprera

Tema 6. O0man xapakTepUCTHKA
XHMITYECKHX 3j1eMeHToB IVA-
rpyNnbL

Yraepon n kpemMHnii 1 ux
COCTUHEHHS

8w

Yraepo, aIoTPOIHbIE
MoIU(HKaIMH, PAaCIPOCTPAHCHHUE B
npupoe, (PU3MIeCKUEe U XUMHIICCKUC
CBOICTBA.

Ancopomusa. Kpyrosoport yriiepoaa B
NPUPOJE.

Oxcuap! yIiiepoaa, ux (pu3mIccKue u
XHMHYICCKHC CBOUCTBA, HX JCHCTBHC HA
JKUBBIC OPTraHU3MBbI, IIOJTYUICHUC H
TIPUMCHEHHE. JKOJOTHICCKAC
TPOOJIEMBI, CBI3AHHBIC C OKCHIOM
yraepoaa(IV); runmoresa riodanbHOTO
NOTCIJICHUA KIIMMATA, TAPHUKOBBIA
3¢ pekr.

YroapHas KHCIOTA H €€ COJTH, UX
(PU3HICCKHC U XUMHICCKHC CBOWCTBA,
MOIYYCHHUE U MMPUMEHEHHE.
KauecTBeHHas peakuud HA
KapOOHAT-HOHBL

- OOBsICHATH 0OIIHE
3aKOHOMEPHOCTH B H3MCHCHUH
CBOWCTB 351IeMeHTOB [VA-rpymme! n
HX COSAUHCHUN C YUYETOM CTPOCHHA
HX aTOMOB.

- XapakTepu30BaTh (PH3MUCCKIC

W XUMHYECKHE CBOMCTBA MPOCTHIX
BEINECTB YIJIEPOJa U KPEMHUS B X
COCIMHEHUH (OKCHIOB YIJIEPOJA,
VTOJIBHOM KHUCIIOTHI, KAPOOHATOB,
OKCHJIA KPEMHUS, KPEMHHEBOH
KHCTIOTHI, CHIIMKATOB), CTIOCOOBI X
MOy YCHIS, TIPUMCHEHHE H 3HAUCHHUC
B IIPUPOJIC U KU3HH YCTOBEKA.

- OnpenemaTs kKapOOHAT- H
CHJIMKAT- HOHBI B PACTBOPE.

- OOBACHATH CYIITHOCTH
JKOJIOTHICCKAX TMPOOIICM,
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Hcnonpzosanne kapOOHATOB B OBITY,
MEIUIIHHE, TIPOMBIIIICHHOCTH,
CEBCKOM XO3AHCTBE
[NepBoHavanbHBIE MOHATHA 00
OPTaHMYCCKUX BEIIECTBAX KAK O
COCAMHCHUSX YIIIEpOoaa: OCOOCHHOCTH
cocrasa u ctpocHus. [Tonstue o
OHMOJIOTHICCKA BAYKHBIX BEHICCTBAX:
JKUpax, Oenkax,

yriuesoaax. MarepuaibHOE €HHCTBO
OPTraHMYECKUX M HEOPTAHUIECKUX
COCIUHCHUH.

Kpemun#, ero pusuyeckue u
XHMHYCCKHE CBOMCTBA, MOIYUCHHE U
TIPUMCHEHHE B 3JICKTPOHHUKE.
CocauHEeHHS KPEMHUS B TIPHPO/IC.
O01ue mpeacTaBICHUS 00 OKCHAC
kpeMHEA(IV) 1 KpeMHHEBOH KHCIIOTE.
CHIMKATHI, UX HCTIOJIE30BAHNC B OBITY,
MEIHUIMHE, MPOMBIIIICHHOCTH.
BaskHelmme CTpOUTEIBHBIC
MAaTEpHANIBL: KEPAMHKA, CTEKJIO,
LIEMCHT, OCTOH, JKCJIC300CTOH.
[Tpobaemer Oe3omacHOTO
HCTIOJIb30BAHH CTPOUTEIBHBIX MaTe-
pHAIOB B MOBCEIHCBHON >KU3HHU.
JeMoHCcTpanun

CBA3AHHBIX C HAXOXKACHUCM
YIJICKHCIIOTO ra3a B OKPY KAKOMICH
cpere.

- UnmrocTpupoBath B3aUMOCBS3b
HEOPraHMYECKUX COCTUHCHUI
VIIIEpOAa M OPTaHMICCKUX BEIIECCTB.
- [TmanupoBaTh U OCYIIECCTBIATH HA
TPAKTUKC XUMHICCKHUC
OKCIICPUMCHTBI, IPOBOOUTH
HAOIIOICHHS, JCTIATH BhIBOJBI IO
pe3yabTaTaM SKCIICPUMCHTA.

- CiremoBaTh mpaBmiIaM 0¢30TacHOH
padoThI B TA0OPATOPHH IPH
HCIOIb30BAHHH XHMHICCKOHN TOCy bl
# 000pya0BaHUSL.

- Ucnonp3oBars TIPH BBIIIOJTHCHUHA
V4ICOHBIX 3aJAHHUH TSKCTHI YUCOHHKA,
CIPABOYHBIC MATCPHAIIBI
(ITepuoanyeCcKy 0 CUCTEMY
XHMHYCCKHUX 37eMeHTOB JI. Y.
MenaeneeBa, TabIAIy
PpacTBOPUMOCTH KHUCJIOT, OCHOBAHUI
H COJICH B BOJE, MICKTPOXUMHUYCCKUAN
PAA HATIPSDKCHUN METAIIOB).

- Ucnonp3oBars TIPH BBIIIOJTHCHUHA
V4IeOHBIX 3aJaHUI U B TIPOLIECCE
HCCIIEA0BATEILCKOM ACATEIBHOCTH
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Mopenu KpHCTaLTHYECKUAX PEMETOK
amvaza, Tpadura, MOJICKYJTBI
(dymiepeHa.

AncopOmus pacTBOPEHHBIX BEIICCTB
AKTHBHPOBAHHBIM yIiéM. [IpoTusoras.
BuneoMatepuaitsl: CHIHKATHAS
TIPOMBIIICHHOCTD.

Mogeau MOJIEKY I OPraHHYECKHX
BCINCCTB.

JlaGoparopHbie H NPAKTHICCKAE
padoThI

Jlabopamopmuliii oneim:
KauecTBeHHas peakuus Ha
KapOOHAT-HOH.

IHpaxmuueckue pabomul:

Ne 4. TTomyueHne YIISKHCIOTO Tasa.
KauecTBeHHas peakuusa Ha
KapOOHAT-HOH.

Ne 5. PemieHue 3KCIEPHUMEHTATBHBIX
3a7a4 no teme «Hemeramms.
Bvruucnenus

— IO YPAaBHCHUAM XUMHICCKHUX
peaKuuii, ecay OJWH U3 PEATCHTOB JaH
B BHJE BOJHOTO PACTBOPA C U3BECTHON
MAaCCOBOH J0JeH

HAYYHO-TIOIY IBIPHY 10 JTUTCPATYPY
XHMHYICCKOTO COCPKAHM,

CIIPABOYHBIC MATEPHATIBI, PECYPCHI
Hureprera

Paznen 3. MeTa/1nl 1 NX COeTMHEHNS

20 1)

Tema 7. O0mue cBOiCTBA
METALIOB

O01mas XapaKTCPHCTHKA XUMHUCCKIX
JJICMEHTOB — METAJIOB HA OCHOBAHHHI

- PaCI(pI)IBaTI) CMBICJI U3y IACMBIX
TIOHATHH U TPUMCHSATD 3TH MOHATHA
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(4)

HX NOJIOkeHHA B Ilepuoauueckon
CHCTCMC XHMHYCCKHX JJICMCHTOB

J. Y. Menaeneesa u CTpPOCHUS aTOMOB.
CrpocHue MeTa/LUIOB. MeTaumHaecKas
CBS3b U METAJLTHYECKAS
KPHUCTAJLUTMYICCKAS PEMIETKA.
DIEKTPOXUMHUYCCKHH PSIT HATIPSDKCHUH
MeTa/UIOB. OU3HYECKHUE U XUMHUYECCKUE
cBOMcTBa MeTaInIoB. O0ImHe CoCoObI
MOJIYUCHHST MCTAJLIOB.

TMoHsITHE O KOPPO3UH METAJIIIOB U
OCHOBHBIC CITOCOOBI 3AIUTHI OT
Kkoppo3un. CruaBe (CTajb, IyTYH,
JFOPATFOMHUHIH, OPOH3a), HX
TPUMCHEHHE B OBITY H
MPOMBIIIICHHOCTH.

JemMoHcTpanumn

O3HaKOMIICHIC ¢ 00pa3HaMH MCTAIIOB
H CIIJIABOB, MX (pH3HUCCKIMHA
cBolicTBamu. Moaenu
KPHCTAJLTHYCCKAX PEIIETOK MCTAIIOB.
BuaeomaTtepuaisl. KOppO3us
METAJIIOB.

JlaGoparopHbie H NPAKTHYCCKAE
padoThI

Jlabopamopnuie onvimul:
O3HAKOMIICHIC C 00pa3HaMHu CIUIABOB

TpH OIMUCAHHUHA CBOMCTB BCIICCTB H
HX TIPEBPAIICHUIM.

- O0BsICHATH 0OIIHE
3aKOHOMCPHOCTH B H3MCHCHHHA
CBOICTB JJICMEHTOB-METAIIIOB H HX
COCTUHCHUH C YUETOM CTPOCHHSA UX
aTOMOB.

- Xapakrepu30BaTh CTPOCHHUE
MCTAILIOB, 00IIHE (PU3HICCKHC 1
XHUMHYECCKHE CBOMCTBA METAILIOB.

- Xapakrepu30BaTh 00IIHE CIIOCOOBI
TOJTYICHHUS MCTAJLIOB.

- CiremoBaTh mpaBmiIaM 0¢30TacHOH
padoTHI B TA0OPATOPHH IPH
HCIIOJIE30BAHHH XHMHYCCKOH TOCy bl
# 000pya0BaHUSL.

- HpOI/ISBOI[I/ITI) BBIYHCJICHHI 11O
XHMHYECKUM YPABHEHUSM.

- Ucmmomp30Bath TIPH BBIIIOJTHCHUHA
V4ICOHBIX 3aJAHAUH TEKCTHI YUCOHHKA,
CIPABOYHBIC MATCPHATIB
(ITepuoauyeCKy 0 CHCTEMY
XHMHYCCKHUX 37eMeHTOB JI. Y.
Memnzgeneea, TaONHIy pacTBOPH-
MOCTH KHCJIOT, OCHOBAHHH U COJICH B
BOJE, SJICKTPOXUMHUYCCKUN PSIT
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METaJIIOB.
3aBHCHUMOCTh ~ CKOPOCTH  PCAKIHH
MeTala C KHCIAOTOH OT NPHPOABI
MeTaja.

Buvruucnenus

— IO YPAaBHCHUAM XUMHICCKUX
peaxiyii, eCIi OAMH U3 PEArcHTOB
COJICP’KUT MPUMECH

HATIPSDKCHHUN METAJLIOB).

- Ucnonp3oBars TIPH BBIIOJTHCHUHA
V4IeOHBIX 3aJaHUI U B TIPOIIECCE
HCCIIEAOBATEILCKOM ACATEIBHOCTH
HAYYHO-TIOIY JBIPHYIO JTHTEPATY Py
XHMHYECKOTO COJCPKAHMU,
CIPABOYHBIC MATCPHAIIbL, PECYPCHI
Hureprera

Tema 8. Baxueiimme MeTa 1L 1
X COeIMHEeHNs
(16 1)

IMenounsie meTamisl. [TomokeHue B
Ilepuoanueckoif CHCTEME XUMUYECKUX
anemeHnToB . . Mennencena,
CTpocHue atoMoB. HaxoxacHue B
MPHUPOAE.

OU3HYECKUE U XUMUYCCKUE CBOHUCTBA
(Ha mpuMmepe HaTpua U kamusa). OKCHIb
M THAPOKCHUABI HATPHA U KU,
HpI/IMeHeHI/Ie MCIOYHBIX MCTAJUIOB H
HUX COCAUHCHUM.

ITleno4uHO3eMEebHBIC METAJIIbI MATHHH
U KaJIbLIUH, CTPOCHHE aTOMOB.
ITonoxkenue B Ilepuoauueckon
CHCTEME XHUMHYECCKUX 31eMeHTOB [I, Y.
MeHnaeneena.

Haxoxxnerue B npupoae. ®usndeckue
U XUMHYECKHE CBOICTBA. Baykuemme
COCUHCHUS KAJIbIHS (OKCHA,
THAPOKCHUJ, COJH). ZKECTKOCTH BOJBI H

- OOBsICHATH 0OIIHE
3aKOHOMEPHOCTH B H3MCHCHUH
CBOICTB JIEMEHTOB-METAILIOB B
TPYINAX U UX COCTHHCHHH C
YIETOM CTPOSHHS UX ATOMOB.

- XapakTepu30BaTh (PH3MUCCKUC H
XHMHYECKHE CBOMCTBA MPOCTHIX
BEINECTB METAIIOB M X
COCIMHCHUM (OKCHIOB,
THIPOKCHIOB, COJICH), CIIOCOOBI HX
TMOJTYUCHHUSA, IPUMCHCHHC H
3HAYCHHE B MPHPOJE U KU3HU
YEJIOBEKA.

- PaCIO3HABATH C IOMOMIBIO
KAYCCTBCHHBIX PCAKIIHHA HOHBI
METAIOB (MATHHS, ATFOMHUHUS,
IIMHKA, KeJIe3a, MCIH).

- [TmanupoBaTh U OCYIIECTBIATH HA
MPAKTHKS XHMHICCKHC
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CIOCOOBI ¢ YCTPAHCHHS.

Amromuanii. [TomoxeHIE B
Ilepuoanueckoit CHCTEME XUMUYECKUX
anemeHnToB . . Mennencena,
CTPOCHHC aTOMA.

Haxoxxnenue B npupoae. ®usndeckue
H XHMHYCCKHC CBOHCTBA. AM(DOTCPHBIC
CBOMCTBA OKCHJA U THAPOKCUAA.
Keneso. [NonokeHue B
Ilepuoanueckoif CHCTEME XUMUYECKUX
anemeHToB /. 1. Mennencena,
cTpoeHue aroMa. Haxoxxaenue B
npupoae. PU3NUECKUE H XUMHUYCCKHUE
cpoiicTBa. OKCHIBL, THAPOKCHIBI H
comu xene3za(ll)

u sxenesa(Ill).

JemMoncTpanun

BzauMoaeiicTBue HATPHA C BOJOU.
OI(paH.[I/IBaHI/Ie IUIAMCHH HOHAMH
HATPHSA U KA.

OI(paH.[I/IBaHI/Ie IUIAMCHH HOHAMH
KAITBITHA.

BzauMoaeicTBHE OKCUAA KATLUA C
BOJOM.

BuncoMaTtepraltel; TOPCHHC JKEIIC3a B
KHCJIOPOJC B XJIOPE

JlaGoparopHbie H NPAKTHYCCKAE
padoTel Jlabopamoptvie onvimsl:

JKCIIEPUMEHTBI, IIPOBOIUTH
HAOIIOICHHS, JCTIATH BhIBOJBI IO
pe3yabTaTaM SKCIICPUMCHTA.

- CmemoBath mpaBHJIAM OC30MACHOM
paGotel B madoparopum  TIpH
HCTIOJIb30BAHUH XHMHUYUCCKOH ITOCY IbI
u 000pya0BaHUL.

- IIpom3BoanTb BHMHUCICHUI IO
XHMHYCCKHM YPABHEHISIM

- BeICTpanBaTth pa3BEPHY THIC
MTUCHMECHHBIC M YCTHBIC OTBETHI C
omopoit Ha HHPOPMAITHIO 3
V4ICOHHKA B CIIPABOYHBIX
MaTEPHAIOB, TPAMOTHO
HCHOJB30BATh H3YUCHHBINA
TMIOHATHIHBIN anmapaT Kypca

XHMHH.

- Mciosrs30BaTh PH BHIIOJTHCHUH
V4IeOHBIX 3aJaHUI U B TIPOLIECCE
HCCIIEA0BATEILCKOM ACATEIBHOCTH
HAYYHO-TIOIY JBIPHYIO JTHTEPATY Py
XHMHYECKOTO COJICPKAHM,
CIPABOYHBIC MATCPHAJIbL, PECYPCHI
Hureprera
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O3HakoMIICHHE ¢ 00pa3IaMu
AJFOMHHHASA U €T0 CILIABOB.
AmdoTtepHbIic CBOICTBA THAPOKCHAA
ATFOMUHUA.

KauecTBCHHBIC PCAKIH HA HOHBI
JKeTIesa.

IHpaxmuueckue pabomul:

No 6. JKECTKOCTH BOABI H METOIBI €&
YCTpaHCHHA.

Ne 7. PemieHue 3KCIEPHMEHTATBHBIX
3a7a4 no Teme «Mertamabb.
Bvruucnenus

IO YPABHCHUAM XHMHYCCKAX PCAKIIHH,
©CJTH OJUH W3 PCAaTCHTOB JAH B
H30BITKE W COICPIKUT MPHMCCH,
MACCOBOH A0 BBIXOJA MPOAYKTA
peakIn

Pazaen 4. Xumus u oxpy:kaomast cpeaa (3 4

Tema 9. BemecTea H MATEPHAIILI
B JKH3HH Ye/I0BEKA
Gw

Hosrle MaTepuansl 1 TEXHOJIOTHH.
BemecTBa n MaTepuasl B
MOBCETHEBHOM YKU3HH YEIOBEKA.
XuMHS U 300POBBE.

Be3omnacHoe HCTIOIB30BAHNE BEINECTB H
XHMHYCCKHX PEAKIHiT B OBITY.
ITpupoaHbIC HCTOYHUKA
VIIIEBOAOPOJOB (YTOIb, IIPHPOIHBIH
ra3, He()Th), MPOTYKTHI UX
nepepabOTKH, HX POJIb B OBITY H

- XapakTepu30BaTh poJib XUMHUH B
pa3- TIHBIX cepax ACATCIFHOCTH
JFOACH, OCHOBHBIC BEIICCTBA H
MATCPHUAJIBI, TPUMCHACMBIC B JKU3HA
COBPEMEHHOTO YEITOBCKA.

- OOBACHATH YCIOBHA OC30MACHOTO
HCIIOJIb30BAHUS BEIICCTB U
XHMHYCCKHX PEAKIHil B OBITY.

- AHATM3UPOBATH M KPUTHUYCCKH
OIICHMBATh HHPOPMAIHIO O
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NPOMBIIIJICHHOCTH.

OCHOBBI 3KOJIOTHICCKON TPAMOTHOCTH.

XUMHUYECKOE 3arPA3HCHUC
OKPYKAIOLIEH cpeapl (PeAeIbHO
A0MyCTHMAA KOHICHTPpAIWA BEIICCTB
—IIK).

Ponb X¥MMHH B peIICHHH
JKOJOTHYECKUX IMPOOIEM

BJIMSTHHHA IMTPOMBIIITICHHOCTH,
CEJIbCKOTO XO3SHCTBA, TPAHCIIOPTA
H Jp. HA COCTOSIHUE OKPY KAOIICH
Cpempl.

- YMETh OKA3BIBATh MEPBYIO MOMOIIb
TP XUMHAICCKHX O0KOrax v
OTPABJICHUSIX.

- ITpuHuMaTh yUacTue B
00CY>KACHHH MPOOIICM XUMHYCCKOH
H DKOJIOTHYECCKON HAMMPABICHHOCTH,
BBICKA3BIBATH COOCTBCHHYIO
TO3HUIIHIO TO MPOOIICME |
MPEATIATATh BO3MOJKHBIE ITYTH €€
peIICHUS
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IIpu pa3pabotke paboucH MPOTpaMMBI B TCMATHUCCKOM ILIAHHPOBAHHH
JIOIDKHBI OBITh YYTCHBI BO3MOXXHOCTH HCIIOJIb30BAHMS HNCKTPOHHBIX (TH(POBBIX)
00pazoBaTEIBHBIX  PECYPCOB, SABISIOIUXCA  YICOHO-METOIMISCKUMHA
MarepuanamMu (MyJIbTUMCIMHHBIC IPO- TPAMMBL, 3JCKTPOHHBIC YUCOHMKH H
3a7JaYHAKY, 3JICKTPOHHBIC OMOIMOTEKH, BHPTYAJbHBIC IAa0OPATOPHH, HIPOBBIC
MPOTPAMMBI, KOJ- JICKOHH IM(POBEIX  00Pa30BATCIBHBIX  PECYPCOB),
HCTIOJIB3yCMbIMHA AT o6yquI/m H BOCIIMTAaHHUA Pa3IUIHBIX rpynn
MOJb30BATENICH, NPEACTABICHHBIMH B 3JEKTPOHHOM (umudpoBoM) BHAEC H
peammsyromuMu  augakTaueckue Bo3MoxkHOCTH WKT, coaeprxaHme KOTOPBIX
COOTBCTCTBYCT 3aKOHOAATCIECTBY 00 00pasOBAHHH.
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