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[Ipumepnass pabGovas mporpamMma MO XUMHUHW Ha YpPOBHE
OCHOBHOT0 00111ero 00pa30BaHUs COCTABJIEHAa HA OCHOBE
TpeboBanuii K  pe3yjabTaraM  OCBOEHHUS  OCHOBHOM
o0pa3oBareNbHON  MpOrpaMMbl  OCHOBHOTO  0OIIIEro
o0Opa3oBaHus, IPEACTABICHHBIX B denepanbHOM
roCyJapCTBEHHOM O0pa30BaTEIbHOM CTaHAAPTE OCHOBHOIO
oOmiero oOpa3oBaHHs, C YYETOM pachpeneiaEHHbIX IO
KJlaccaM TMpOBEpPAEMBIX TpeOOBaHUN K  pe3ysibTaram
OCBOCHHMSI ~ OCHOBHOM  00pa3oBaTelbHONM  IPOrpaMMmbl
OCHOBHOT'O 00111eT0 00pa30BaHUs U JIEMEHTOB COICpPKaHUA,
MPE/ICTABICHHBIX B YHHUBEPCAIbHOM  KoAuduKaTope II0
XUMHUH, a Takke Ha OcHoBe IIpumepHOil mnporpammel
BOCIUTAHUSI OOYYalolUXCS TPU TMOJYYEHUU OCHOBHOTO
o611ero oopazoBanus u ¢ yuétoM KoHieniuu npenogaBanus
y4eOHOro mpeameTa

«Xumus» B 00pa3oBaTeNbHBIX Opranuzanusax Poccuiickoi
denepanun, peanu3yrommx OCHOBHBIE
o01ieoOpazoBareyibHble  MporpamMmbl  (YTB. Pemenuem

Komnerun Munnpocsemienust Poccun, npotokosn ot 03 .12
2019 N IIK-48H) .

[HOACHUTEJIbHA A 3AIINCKA

CorynacHO cBOeMy Ha3HAYEHUIO MpUMeEpHas pabouas
nporpaMMa  SIBJISIETCSI  OPMEHTUPOM  JJIi  COCTaBJICHUS
pabouMx aBTOPCKUX MPO- FpaMM: OHA JAET MPEACTABICHUE O
LEJNsIX, OOIIeH cTpaTeruu 00y4ueHus, BOCIIUTAHUS U PA3BUTHS



o0y4aromuxcsi CpeaCTBAMU yueOHOro mpeamMeTa «XUMHU»;
YCTaHaBIMBAET 00s3aTENbHOE IPEAMETHOE CO- JEpiKaHUE,
OpeIyCMAaTpUBAeT pacHpelesieHue €ro 1Mo Kilaccam |
CTPYKTYpUPOBAaHME €ro MO pa3feliaM U TeMaM Kypca,
onpezaenser KOJINYECTBEHHbBIE u KayeCTBEHHbIE
XapaKTePUCTHKU COJIepKaHus; naét IpUMEpPHOE
pacrmpeziesieHue yueOHbIX YacOB MO TEMAaTUYECKUM pas3ziesiaM
Kypca 151 PEKOMEHAYEMYIO (mpuMepHY10)
[I0CJIEI0BATEIbHOCTh ux U3yYEHUs C y4€ToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKHU
yueOHOro nporuecca, BO3PACTHBIX 0COOEHHOCTEM
oOy4aromuxcsi; OmnpeAesseT BO3MOXKHOCTU MpeAMeTa s
peanuzanmu TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOU
o0Opa3oBaTeNbHON MpOTpaMMbl Ha YpPOBHE OCHOBHOTO
oOmiero oOpa3oBaHusl, a Takke TpeOOBaHUW K Pe3ysbTaTam
oOy4YeHHUs XMMHUH Ha YpOBHE LieJIe W3ydeHHs Mpei- MeTa u
OCHOBHBIX BHJIOB Y4e€OHO-II03HABATEIbHOW JEATEIbHOCTH/
y4eOHBIX JICMCTBUI y4YE€HHMKA I10 OCBOCHHIO Y4YEOHOTO
COJIepIKaHuUs .

OBIIIASA XAPAKTEPUCTHKA YYEBHOI'O
HPEIMETA «XUMMUS»

Bknan yue6HOTO mipeameTa « XUMUS» B JOCTIKCHHE IIENEH
OCHOBHOTO 001Iero oOpa3oBaHHsi OOYCJIOBJIEH BO MHOTOM
3HAYEHUEM XHMHYECKOM HAayKM B TIO3HAHUM 3aKOHOB
NPUPOJIbI, B Pa3BUTHUM MPOU3BOJUTEIIBHBIX CUJI OOIIECTBA U
CO3JIaHUM HOBOM 0a3bl MaTEepUaIbHON KYJIbTYPHI .



XAMHSI Kak DJJIEMEHT CHUCTEMbl €CTECTBEHHBIX HayK
pacnpocTpaHmwia cBO€  BIMAHME Ha Bce o0nactu
YeJIOBEUECKOI0 CYIIECTBOBAHUSA, 3ajajga HOBOE BHJICHHE
MHpa, CTajJla HEOTbEMJIEMBIM KOMIIOHEHTOM MHUPOBOMU
KYJIbTYpbl, HEOOXOJUMBIM YCJIOBHEM JKM3HU OOILECTBA:
3HaHWE XUMHUHU CIYXXUT OCHOBOM 11  (popMHUpOBaHUS
MUPOBO33pEHHUSI  4YEJIOBEKa, €ro  IPEeACTaBICHUN O
MaTE€pUaJIbHOM €IMHCTBE MHPA; BAXHYIO pOJb HIPAOT
dopMupyembie XUMUEN IIPEICTABIICHHUS 0
B3aMMOIIPEBPALCHUSIX HEPTHMH U 00 HBOJIIOLIMU BEIIECTB B
IPUPOJE; COBPEMEHHAs XHMMs HaIlpaBjI€HAa Ha pEIICHHE
r7100aJbHBIX NMPOOJIEM YCTOWYMBOTO Pa3BUTHUS YEJIOBEUYECTBA
— CBIPBEBOM, YHEPIreTUYECKOM, MUIIEBOU U 3KOJIOTHYECKOU
0e30macHOCTH, TPOOJIEM 3PaBOOXPAHEHUS

B ycnoBusx BO3pacTarolmiero 3HAYEHUS XUMHHM B JKU3HU
o0IIIeCcTBAa CYIIECTBEHHO MOBBICHJIACH POJb XUMHYECKOTO
oOpazoBanus. B miaHe coumanusaiu OHO SBJISETCS OJHUM
U3 yCIoBUUM (OpMUpPOBAHUS MHTEIUIEKTa JUYHOCTH U
TapMOHUYHOIO €€ pa3BUTHS.

CoBpeMEeHHOMY YEJIOBEKY XMMUYECKHUE 3HAHUS HEOOXOIUMBbI
TUTSL npuoOpeTeHUs OOIIEKYJIBTYPHOTO YPOBHS,
NO3BOJISIFOILETO  YBEPEHHO TPYAUTBCA B  COLMYME U
OTBETCTBEHHO YYacTBOBATb B MHOTOOOPa3HOW KHU3HU
oOmiecTBa, JUIsi OCO3HAHMSI BaXKHOCTH pPa3yMHOIO OT-
HOIIIGHUSI K CBOEMY 3JI0POBBIO U 3J0pPOBBIO JPYTUX, K
OKpY>Kalollleld  OpUpOAHOW  cpene, s  TPaMOTHOIO



MOBCACHUA IIPHW HMCIIOJIB30BAHWHW PA3JIMYHBIX MAaTCpUAIOB U
XUMHNYCCKHUX BCIICCTB B HOBCCI[HGBHOﬁ KHN3HHU.

XuMudyeckoe 00pa3oBaHME B OCHOBHOHM IIKOJIE SIBISETCS
0a30BBIM TIO0 OTHOIICHHIO K CHUCTEME OOIIEro XMMHUYECKOTO
oOpazoBaHus. [IoATOMy Ha COOTBETCTBYIOLIEM €My YpPOBHE
OHO peanm3yeT TPUCYIIHE OOMIEeMy  XHUMHYCCKOMY
00pa30oBaHMUIO KIIOYEBBIC IIEHHOCTH, KOTOPBHIC OTPaXKaoT
TOCYJapCTBEHHBIC, OOIIECTBEHHBIE W HWHAWNBUIYaJTbHBIC
NOTPEOHOCTH . OTUM ONPENENeTCs CYIIHOCTh OO0IIeH
cTpatrerud  OOyYeHHS,  BOCHHTaHHS W Pa3BUTHUSA
00yJaroIuXxcsi CpeCTBAMH YI€OHOTO TIPEAMETa « XUMHUS.

N3yuenue mpeamera: 1) cmocoOCTByeT —peanu3anuu
BO3MOXHOCTEM Il  camMoOpa3BUTUS M (OPMHUPOBAHUS
KYJIbTYpbl JIMYHOCTH, €€ oO0meid u (QyHKIHOHAJIBLHOU
I'PaMOTHOCTH; 2) BHOCUT BKJIaJl B (JOPMUPOBAHUE MBIIILIICHUS
U TBOPYECKHUX CIHOCOOHOCTEH MOJIPOCTKOB, HAaBBIKOB HX
CaMOCTOSITEIIbHOU y4aeOHOM NESATEIIbHOCTH,
SKCIEPUMEHTANIBHBIX U  HCCIIE0BATEIbCKUX YMEHUH,
HEOOXOJMMBIX  KaK B IIOBCEIHEBHOW MHW3HHM, TaK U B
npodeCCUOHAIBHON JIeATEIbHOCTH;

3) 3HAaKOMUT CO CHEUU(PUKOH HAYYHOTO MBIILUICHUS,
3aKJIaJbIBACT OCHOBBHI IIETIOCTHOTO B3IUIAJa HAa EIUHCTBO
IPUPOJIBI M YETIOBEKA, SIBJSICTCSI OTBETCTBEHHBIM JTarloM B
dbopMupoBaHUU €CTECTBEHHO-HAYYHOMH IrPaMOTHOCTH
MOJIPOCTKOB; 4) CIOCOOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO
OTHOIICHUSA K €CTECTBEHHO-HAYYHBIM 3HAHUAM, K PUPOJE, K



YCJIIOBCKY, BHOCHUT CBOM BKJI1ag B SKOJIOIH4CCKOC
O6p&30BaHI/Ie IMKOJBbHUKOB.

Ha3zBaunbie HaINpaBJICHUS B oOy4YeHNHN XUMHH
obOecreunBarOTCsl  cnelUUKONA  COJEpKaHHUS  IpeaAMETa,
KOTOPBIM SBJISIETCS TMENAroru- YECKH aJalnTUPOBAHHBIM
oTpakeHneM 0a30BOM HAYKW XMMUU Ha ONpeeIEHHOM JTarie
€€ pa3BUTHSL.

Kypc XxuMu# OCHOBHOM IIKOJIBI OPUEHTUPOBAH HA OCBOCHUE
0oOyJaronMMHUCsS  OCHOB  HEOPTraHWYECKOM  XUMHH U
HEKOTOPBIX MOHATUH U CBEICHUM OO0 OTIEIBHBIX O0BEKTaX
OPraHUYECKON XUMHH.

CrpykTypa colepkaHus mnpeamera copMupoBaHa Ha
OCHOBE CMCTEMHOIO MOAX0Ja K ero n3ydennro. Comepxkanue
CKJIQABIBACTCS W3 CHUCTEMBl TOHATHH O XUMHYECKOM
3JIEMEHTE W BEIIECTBE M CHUCTEMBI MOHITUHA O XHMHYECKOUN
peakimu. O6e 3TU CUCTEMBI CTPYKTYPHO OPTaHU30BAHBI IO
IIPUHIIUITY TTOCIIEI0BATEIBLHOIO PAa3BUTHS 3HAHUM HA OCHOBE
TEOPETUYECKUX IPEACTABICHUN Pa3HOIO YPOBHS: aTOMHO -
MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,
ypoBHs Ilepuomnueckoro 3akona [[. M. MenneneeBa kak
OCHOBHOTO 3aKOHAa XHMMHUH, YYEHUS O CTPOCHUHM aTroMa H
XUMHUYECKON CBSI3U, MPEACTABICHUN 00 AJIEKTPOIUTHUYECKOM
JIACCOLIMALIMM BELIECTB B pacTBOpa. TeopeTuuecKue 3HaHUs
paccMaTpUBAKOTCA HA OCHOBE SMIIMPUYECKHU IOJYYEHHBIX U
OCMBICIIEHHBIX (DaKTOB, Pa3BUBAIOTCS TMOCIEAOBATEIIBHO OT
OJTHOTO YPOBHSI K JIPYTOMY, BBITIOJHSIS (DYHKIIMHA OOBSICHEHUS



U TNPOTHO3WPOBAHMS CBOWCTB, CTPOEHUS U BO3MOKHOCTEHN
IIPAaKTUYECKOTO IPUMEHEHHS M IIOJIYYCHHUS HW3Y4aeMbIX
BEILECTB.

Takass opraHuzamusi CcoJAepXaHUsI Kypca CIIOCOOCTBYET
NPEICTABICHUIO XUMHUYECKOM COCTaBJISIONIEH Hay4dHOU
KapTUHBI MUpa B JIOTMKE €€ CHCTEeMHOW Npupojabl. Tem
caMbIM 00€ecleuynBaeTCsi BO3MOXKHOCTh (DOPMUPOBAHUS Yy
oOyJarouxcsi LEHHOCTHOTO OTHOLIEHUS K HayYHOMY
3HAHMIO U METOJlaM MO3HaHUs B Hayke. BaxHo Takxke 3a-
METUTh, YTO OCBOEHHUE COJEPKAaHMUS Kypca IPOUCXOJUT C
NPUBJICUCHUEM 3HAHUW W3 paHEe HW3YUYCHHBIX KYpPCOB:
«OKpyXarolmuii Mup»,

HOEJX HMU3YUYEHUS YUYEBHOI'O IIPEMETA
«XHUMMUS»

K HanpaBineHHIO TE€PBOCTENEHHOM  3HAYMMOCTH  IPH
peanuzanuu  oOpa3oBaTeNbHBIX  (QYHKIMN  HpeaMera
«XuMUs» TPAAUIIMOHHO OT- HOCAT (hOPMHUPOBAHUE 3HAHUI
OCHOB XHWMHUYECKOW HAyKW Kak OOJAaCTH COBPEMEHHOTO
€CTECTBO3HAHMS, MPAKTUYECKOU MEATEIBHOCTH YEJIOBEKA H
KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJbTYphI. 3ajaua
npeaMera COCTOUT B (POPMHUPOBAHUU CUCTEMBI XUMHUUYECKUX
3HAHUW — BaXHEUIIUX (PAKTOB, TOHSATHUN, 3aKOHOB U
TEOPETUYECKUX  TOJIOKEHUU, JIOCTYIMHBIX  000OIIeHUMN
MHUPOBO33PEHYECKOTO XapaKTepa, sI3bIKa HAYKW, 3HAHUU O
HAyYHBIX METOJAX M3Y4YE€HUs  BELIECTB U XUMUYECKHUX



peakiuii, a Takke B (POPMUPOBAHUU U PA3BUTHHU YMEHUH U
CIIOCOOOB JICSITEIBHOCTH, CBS3aHHBIX C IUIAHUPOBAHHUEM,
HaOJII0JICHUEM U TIPOBEJACHUEM XUMHUYECKOTO IKCIICPUMEHTA,
coOiofieHneM  mpaBui  Oe30macHOro  oOpalieHuss ¢
BEILIECTBAMH B I10- BCETHEBHOM KHU3HU .

Hapsigy ¢ oTuM 1enu u3ydeHusl MpeaMmeTa B MporpaMme
YTOYHEHbl U  CKOPPEKTHPOBAaHbI € Yy4€TOM  HOBBIX
IPUOPUTETOB B CUCTEME OCHOBHOTO 00IIEr0 0Opa3OBaHMSL.
Ceroguss B 00pa3oBaHMM 0CO00 3HAYMMOW MPUHAETCS
HaIpaBIEHHOCTh OOYYEHHS Ha pa3BUTHE M CaMOPA3BHUTHE
JUYHOCTH, (OpMHpOBaHHME €€ MHTEIEKTa M 0o0uIen
KyJbTypbl. OOyueHuEe YMEHUIO YUYUTHCS U MPOJOJIKATh CBOE
oOpa3oBaHHE€ CaMOCTOSITEIbBHO CTAaHOBUTCA OJHOW U3
BOKHEUITUX PYHKIIUN y4eOHBIX MTPEIMETOB .

B c¢BsI3u ¢ 3TUM IIpY U3yYEHHUH MIPEIMETA B OCHOBHOM IIKOJIE
JIOMUHUPYIOIIEe 3HAUCHHUE MMPUOOPETH TaKue IeNH, Kak:

e (dopmupoBanue MHTEIJIEKTYJIbHO pa3BUTOMN
JUYHOCTH, TOTOBOM K caMm000pa30BaHUIo,
COTPYJIHUYECTBY, CaMOCTOSTCIbHOMY  IPUHSATUIO
pelieHni, CrocOOHOM aaanTHUpOBaThCA K OBICTPO
MEHSIIOIIMMCS YCIIOBUSIM KU3HH;

® HaMpaBJIEHHOCTh OOYYEHHS Ha CHCTEMAaTHYECKOE
MpuOOIIEHUE  yJalmxcs K  CaMOCTOSITEIIbHON
MO3HABATEJIbHOW JIEATEIbHOCTH, HAYYHBIM METOJaM
No3HaHUA, (HOPMUPYIOIIMUM MOTUBALUIO U Pa3BUTHE
CIIOCOOHOCTEN K XUMHH;



e o0ecneueHue yCIIOBUH, CHOCOOCTBYIOIINX
PUOOPETEHUIO oOy4Jaronmmucs OTbITa
pa3HOOOpa3HOW  JACATENBHOCTH,  TO3HAHUS U
CaMOTIO3HAHUS, KJIIOYEBBIX HABBIKOB (KIFOUEBBIX
KOMIIETEHIIN), UMEIOLIUX YHUBEPCAIbHOE 3HAUYCHHE
IUIS pa3IMuHbIX BUIOB JIESATEIBHOCTH;

e (dopmupoBaHue yMmeHUN OOBICHITH U OICHUBATH
SBJICHHSI OKPY>KalOIIer0 MUpa Ha OCHOBAHWUU 3HAHUU
U OTIbITA, MOJYYCHHBIX NPU U3YYECHUU XUMHUH;

e (dopMupoBaHHE y OOYYAIOUIMXCA TYMaHHUCTHYECKHX
OTHOIICHUH, TIOHUMAHUSA IIEHHOCTH XHUMHYCCKUX
3HaHUHN TUTSI BBIPAOOTKHU AKOJIOTUYECKU
[€JIECO00PAa3HOr0 MOBEACHUS B OBITY U TPYAOBOM
JESTEIbHOCTH B II€JIIX COXPAHEHHUS CBOETO 3/10pPOBbSA
Y OKPYXKaro- IEer NPUPOIHOU CPEIb;

® pa3BUTHE MOTUBAIMK K OOYYEHHIO, CIOCOOHOCTEHN K
CAMOKOHTPOJIO H CaMOBOCIHTAHHIO Ha OCHOBE
YCBOGHUS 00I11eYeI0BEYECKUX LEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Tpouis u
HaIpPaBJICHHOCTH JIaJIbHEHIIIET0 OOYICHHS .

MECTO VYUYEBHOI'O HNPEIMETA «XUMMHUS» B
YYEBHOM IIVIAHE

B cucreme o6miero oOpa3zoBaHus «XHUMHs» MPU3HAHA
00s13aTeNbHBIM yYEOHBIM MPEIMETOM, KOTOPHIH BXOAWUT B



coctaB mpeaMeTHo  obmactn  «EcTecTBeHHO-Hay4YHBIE
IIPEAMETBD .

VY4eOHbIM TTaHOM Ha e€ u3ydeHue oTBeAeHO 136 ydeOHbIX
4acoB — 110 2 U B HEZENIO B 8 U 9 Kilaccax COOTBETCTBEHHO .

JInst kaxaoro Kiacca MNpeayCMOTPEHO PE3epBHOE ydeOHOe
BpeMs, KOTOPOE MOXKET OBbITh HCIOJIH30BAHO YYACTHUKAMU
o0Opa3oBaTeNbHOTO Ipouecca B LelIX (GOpMUPOBAHUS
BApUATUBHOM COCTaBISIIO- LIEH COJEpKAHMSI KOHKPETHOU
paboueit mporpammbl . [lpu 3TOM  OOsI3aTenbHas
(MHBapuaHTHAs) 4acThb COAEPKAHUS MpEIMETA,
YCTaHOBJICHHAs] IPUMEPHOU paboyveil mporpamMmoii, U Bpemsl,
OTBOJIUMOE Ha €€ W3Yy4YEHHUE, JIOJDKHBI OBITh COXPaHEHbI
MTOJTHOCTBIO .

B cTpykrype mnpumepHoil pabodeil mporpamMmbl Hapsay ¢
MOSCHU-  TEJIIbHOM  3alKMCKOW  BBIACICHBI  CIEAYIOLINE
pa3/IeIIbl:

® [UIAHUPYEMbI€ pPE3YyJbTaThl OCBOCHUS  y4e€OHOIO
peaMeTa «XuMUsD» — JIMYHOCTHBIE,
METAIPEAMETHBIE, TPEAMETHBIE;

® cojepKaHuEe yuyeOHOTro MmpeamMeTa « XUMHUsD TI0 ToJIaM
o0yueHus;

® [IPUMEPHOE TEMATUYECKOE IJIAHUPOBAHUE, B KOTOPOM
JNETAIM3APOBAHO COJICPIKAHUE KAXKIOU KOHKPETHOM
TE€MBbI, YKa3aHbl KOJIMYECTBO YAaCOB, OTBOAUMBIX Ha €€
M3y4YEHHE, U OCHOBHBIE BUJbI YUEOHOUN AESATEILHOCTH



y4eHHKa, (OpMUpPYEMbIE TPU H3YYECHUH TEMBI,
IPUBEJIEH TMEPEUYCHb JAEMOHCTPAlMi, BBIMOJHIEMBIX
YUHUTENEM, u MepeyYeHb PEKOMEHAYEMBIX
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX padoT,
BBIITOJTHSIEMBIX YUAIIUMHUCS .

COAEPKXAHUE YYEBHOTI' O IPEIMETA «XUMMHAS»
9 KIIACC
BemiecTBo u XuMHUECKasi peakuus

[lepnognueckuit 3aKOH. Ilepnognueckas cucremMa
xumuyeckux snemeHtoB [ . M . Menneneea . Crpoenue
aTOMOB.  3aKOHOMEPHOCTM B  M3MEHEHUU  CBOWCTB
XUMHUUYECKUX BJIEMEHTOB NEPBBIX TPEX MEPHOJIOB, Kalusi,
KQJIbIUS U UX COEAUHEHUN B COOTBETCTBHM C IOJIOKEHUEM
aneMeHTOB B llepuoanyeckonl cHUCTEME M CTPOCHUEM HX
aTOMOB .

CtpoeHue BemIeCcTBa: BUJIBI XUMHUYECKOM CBA3U. TuIb
KPUCTAUINYECKUX PEIIETOK, 3aBUCUMOCTDb CBOWCTB BEILIECTBA
OT THUNA KPUCTANINYECKOW PEIIETKU U BHUJIA XUMHUYECKOU
CBS3H .

Krnaccudukanuys 1 HOMEHKIIaTypa HEOPraHUYECKUX BEILECTB
(MexXIyHapoaHass W TpUBUAJbHAas). XUMUYECKHE
CBOMCTBa BEHIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJlaccam
HEOPraHWYECKUX  COEIMHEHUM, TIEHeTHYecKas  CBA3b
HEOPTraHWYECKHUX BEUIECTB .



Knaccudukanuss XUMHUECKMX pEakuuil MO0 Ppa3IudHbIM
npu3HaKaM (10 YHMCIy M COCTaBY yYaCTBYIOLIUX B peaklUu
BELIECTB, N0 TEIIOBOMY 3(PPEKTY, IO U3MEHEHUIO CTEIIEHEH
OKHUCJIEHHS XUMHUYECKHX JJIEMEHTOB, MO OOpaTUMOCTH, IO
yYacTHIO KaTalu3aropa) . OK30- U OSHIOTEPMHUYECKHE
pEeaKkuy, TEPMOXUMUYECKUE YPABHEHUS .

[lonsitue o CKOpPOCTH XUMHUYECKOM PCaKIH. ITonsarue o0
06paTI/IMBIX u H€06paTI/IMBIX XUMHUUYCCKUX  PCAKIMUAX.
IlonsiTHE O TOMOICHHBIX | ICTCPOTCHHBIX PCaAKIUAX
[TonsiTHE O XUMHYECKOM PaBHOBCCHHU. CDaKTOPBI, BIHAOIINC
Ha CKOPOCTb XUMHYECKOM pCaKnuu u IIOJIOXKCHHUC
XUMHNYCCKOT'O PaBHOBCCHAI.

OKHCIUTETbHO-BOCCTAHOBUTEBHBIE PEAKIINH, SJIEKTPOHHBIN

OanaHc OKHUCJIUTEIIbHO-BOCCTAHOBUTEIILHOW  PEaKIIUU.
CocraBieHue YpaBHEHUI
OKHUCITUTEIHHO-BOCCTAHOBUTEIHHBIX peaKIuii C

HCIIOJIB30BAHHNCM MCTOAA SJICKTPOHHOI'O OanaHca.

Teopus 2IEKTPOTUTUUECKON AUCCOUMAIAN . DIIEKTPOIUTHI U
HEeIeKTpouThl .  Kartwonel, aHuoHBI . MexaHuzm
JIACCOLIMALIMM BEIIECTB C PA3JIMYHBIMU BUJAMH XUMHUYECKOMN
cBa3u . Cremenp gucconuanuu . CunbHbIE MW claObie
AIEKTPOJIUTHI .

Peakiun noHHOTO OOMeEHa . Y CIOBUS MPOTEKAHUS peakuui
MOHHOTO OOMeHa, TIOJHbIE M COKpauléHHbIE HOHHbBIE
ypaBHEHUs peakiuii . CBONCTBA KHUCJIOT, OCHOBAHUM U COJIEH
B CBET€  MPEICTAaBIECHUHA 00  BIEKTPOJMTHYECKOU



nucconuannu. KauectBeHHbIE peaknu Ha UOHBI . [IoHsTHE O
TUJPOJIN3E COJIEH .

XUMHAYECKHM 3KCIEPUMEHT: O3HAKOMIICHHUE C MOJECISAMU
KPUCTAJUIMYECKUX PEHIETOK HEOPraHWYEeCKUX BEIIECTB —
METAJJIOB U HeMeTauioB (Tpadura M anmMasa), CI0XKHBIX
BEIIECTB (XJIOpUJA HATpHs); HCCIENOBAHUE 3aBUCHUMOCTHU
CKOPOCTH XMMHYECKOU PEaKIMU OT BO3ACUCTBUS pa3IMYHBIX
(GhaKTOpOB; HMCCIENOBAaHUE DJICKTPOIMPOBOTHOCTH PACTBOPOB
BEIIECTB, MPOLECcCa TUCCOLMALMU KUCIIOT, IIEJI0YEH U COJIeH
(BO3MOXXHO  HWCITOJIb30BAaHWE  BHJICOMATEPHAIIOB);  IPO-
BEJICHNE OTBITOB, WILTIOCTPUPYIOIMINX TPHU3HAKHA MPOTCKAHUS
peak- 1uid WOHHOrO oOMeHa (oOpa3oBaHHME OCalKa,
BbIJICJICHHE  ra3a, oOpa3oBaHHWE  BOJbI);  OIIBITOB,
WJUTIOCTPUPYIOIITUX IPUMEPHI
OKHCJTUTEIPHO-BOCCTAHOBUTEIBHBIX ~ peaknuii  (TOpeHwe,
peaKknmuyM  paslOKCHHs, COCAWMHCHHS);  pacllO3HABaHHE
HEOPTaHWYECKUX BEIIECTB C TIOMOIIBI0 KaYeCTBEHHBIX
peaKIuii Ha HOHBI; pEIICHUE YKCIIEPUMEHTATBHBIX 3a/1a4 .

Hewmeramnisl u ux COCIMHCHUA

OO6mass  xapakTepucTtuka rajgoreHoB . OcoOeHHOCTH
CTPOCHHS AaTOMOB, XapaKTECpPHBIC CTCIICHU OKHUCICHUS

Crpoenue u (puznueckue CBONCTBA MPOCTBIX BEIIECTB —
raJIoreHOB . XMMHUYECKHE CBOMCTBA Ha MpHUMEpPE XJopa
(B3aMMOJIEHCTBHE C METAJJIaMHU, HEMETAJJIaMU, 1EJI0YaMH) .
XnopoBogopon . ComnsiHas KHCIIOTa, XUMHUYECKHUE CBOWMCTBA,



IIOJIy4YeHHe, npuMeHenue . JlelicTBue XJjopa u
XJIODOBOZOPOAA HA OpraHM3M  4ejoBeKa . Baxkseiimme
XJIODHZIBI U HX HAXO0XKJIECHHE B IIPUPOJIE .

OOmast  xapakTepucTHKa 3ieMeHTOB  VIA-rpyrmrbl
OCcoOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEpHbIE CTENEHU
OKHUCJICHUS .

Crpoenue u (u3MUECKUE CBOMCTBA IMPOCTHIX BEUIECTB —
KHUCIIO- poja M cepbl . AJIOTPONHbIE MOJU(pUKALNU
KHCIIOpOZa U cepbl . XHUMHYECKHE CBOMCTBA CEPBI
CepoBoziopo,, CTpoeHue, (PU3HUECKME M XUMUYECKUE
cBoicTBa . OKCHIIBI Cepbl KaK MPEICTABUTENN KHUCIOTHBIX
okcugoB . CepHas KUCIOTa, (DU3UYECKUE U XUMHUYECKUE
CBOMCTBa (00OIIME Kak TMpEeACTABUTENS Kjacca KUCIOT U
cnenuduueckre) . XUMHUYECKHE pPEaKIUH, JIekKalue B
OCHOBE NPOMBILIUIEHHOIO CHOc00a TMOJIy4eHUs CEepHOM
kuciotel . Ilpumenenue . Coiu CEpHONM KHUCIOTBHI,
KaueCTBEHHAasl peakiusi Ha cyiabdar-uoH . Haxoxnenue
ceppl M €€ COeNMHEHUWH B NOpUpoAe . XHUMHYECKOE
3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COCIUHEHUSMH CEpPbI
(KUCTIOTHBIE JOKIM, 3arps3HEHUE BO3JyXa U BOJOEMOB),
CIOCOOBI €T0 MPEIOTBPAIICHHUS .

OOmasi ~ xapakTepUCTHKAa  AJIEMEHTOB  VA-IpyIIIbl
OCcOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEPHbIE CTENEHU
OKHUCJIEHUS .

A30T, pacmpocTpaHeHWe B mOpupoae, (QuU3NYecKue Hu
XMMHUYECKUE CBOMCTBA . KpyroBopor aszora B mpupoae



AMMmuak, ero (¢u3NYECKME€ U XUMHUYECKHE CBOMCTBA,
nojiyuyeHue u npuMeHeHue . Coaum aMMOHUS, X (PU3HUECKUE
U XHMHMYECKHE CBOWCTBA, INpuUMeHeHHe . KadecTBeHHas
peakuyss Ha HMOHbI aMMOHMS . A30THAas KHUCJIOTa, €€
noJlyueHue, (pusnueckrue M XUMHUYECKHE CBOMCTBa (0Omme
KaK IpPEeJCTaBUTENs Kjacca KHUCIOT U CHeu(HUuecKue) .
Hcnonp30BaHne HUTPATOB M COJIEM aMMOHMS B KadeCTBE
MUHEpAIbHBIX YAOOpEeHUH . XUMHUYECKOE  3arpsi3HEHHE
OKpY)XaloIled Ccpeapl  COCOTUHEHHUSIMH a30Ta (KUCIIOTHbBIE
JOKIH, 3arpsi3HEHUE BO3/1yXa, TOUBBI U BOJOEMOB) .

docdop, AJUIOTPOTIHBIC MoudUKAITTU dbocdopa,
buzndeckue u xumudeckue ceorictea . Oxcun dochopa(V) u
dbocdopHas kucnora, PU3NYECKUE U XUMHUYECKUE CBOMCTBA,
noiyuenue . Hcrmonb3oBanue ¢GochaToB B KauecTBe
MUHEpaIbHBIX YIOOpEHUH .

OOmast  xapakTepucTUKa 3neMeHToB [V A-rpymribl
OcoOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEPHBIC CTEICHU
OKHUCJICHUS .

VYrnepon, anmioTponHble MOAU(PHUKAIMN, PACIPOCTPAaHEHUE B
npu- pojae, ¢GU3NYECKHe W XUMHUYECKHE CBOWCTBA

Ancopbmust . Kpyropopor yriepona B mpupoae . Okcuabl
yriaepoaa, wux (U3WUECKHe W XWMUYECKHE CBOICTBa,
JIeCTBME  Ha  JKUBBIE  OpPraHW3MBI,  TOJY4YCHHE W
OPUMEHEHHE . DKOJOTMYECKHE MpOOJIeMbl, CBSI3aHHBIE C
okcuaom yriepoaa(lV); runoresza rmo0aqbHOTO MOTETUICHUS
KJIUMaTa; MapHUKOBBIA 3¢ ¢deKT . YroapHas KUCIOTAa U €€



COJIM, UX (1)H3H‘-I€CKI/Ie N XUMHUYCCKHEC CBOﬁCTBa, IMOJIYYCHHUC U
IMPUMCHCHHUC . KauecTBeHHas pCaknus Ha Kap6OHaT-I/IOHI>I .
Hcnonp3oBaHue Kap60HaTOB B 6I>ITy, MCIANIIUHC,
IMPOMBIINIJIICHHOCTH U CCJIIbCKOM XO3SMCTBE .

HCpBOHa‘{aHBHBIG MOHATHS 00 OpPraHUYCCKUX BCHICCTBAX
KaKk O COCOMHCHHAX YIJICPOIa (MCTaH, O9TaH, OTHIJICH,
AlCTUJICH, 3TaHOJI, TJHICPHH, YKCYCHada KI/ICJ'IOTa) . HUx
COCTaB U XMMHYCCKOC CTPOCHUC. ITonarue o OMOJIOTHYECKHU
Ba’XHBIX BCHICCTBAX: XHpPaAX, 6eHKaX, YIeBoJax — M HUX
pojn B IJKHU3HM HYCIIOBCKa . MaTepI/IaHBHOC CAHUHCTBO
OpPraHM4YCCKHUX U HCOPIraHNYCCKUX CO@I[I/IHCHI/II)'I.

KpeMHuii, ero ¢usnueckue u XHUMHYECKHE CBOMWCTBA,
noigyyeHue u npuMeHeHue . CoelMHEHUsT KpEeMHUS B
npupoze . Obmue npeactasiaeHus: 06 okcune kpemaus(IV) u
KpeMHueBOW Kuciote . CHUIIMKaThl, UX HCIOJIb30BAHHE B
OBITY, MEIMWIIMHE, TMPOMBINUICHHOCTH . BakHeimme
CTPOUTENbHBIE MaTepHalbl: KEpaMHKa, CTEKJIO, LIEMEHT,
O€ToH, KEee300€TOH. [Tpo6nemsr 0e30MacHOro
WCIIOJIb30BaHUs CTPOUTEIBHBIX MaTEPUATIOB B TTIOBCETHEBHOM
KU3HU.

XUMUYECKAUN DKCHEPUMEHT: A3YUYECHUE 00pa3ioB
HEOPIraHUYECKUX BELIECTB, CBOMCTB COJITHOW KHUCJIOTHI,
MPOBEJCHUE KAYECTBEHHBIX PEAKUUW HA XJOPUI-UOHBI H
HaOJIIOJICHHE  TMPU3HAKOB  HMX  IPOTEKAHMS;  OIIBITHI,
oTpaxaromue (U3MYECKHe W XWMHYECKHE CBOWCTBA
rajJjoreHOB M WX COEAMHEHHUN (BO3MOXKHO MCIIOJIb30BAHHUE



BHJICOMATEPHUAIIOB); O3HAKOMIIEHHE C 00pa3liaMu XJIOPUIOB
(raloreHu10B); O3HAKOMJIEHME C OOpa3laMu cepbl U eé
COECTUHEHUSIMU (BO3MOXHO UCIIOJIb30BaHNE
BUJICOMATEpPHUAIIOB); HAOJIIOJIEHUE IIpoliecca OOYIJIMBAaHUSA
caxapa @O JIEHCTBUEM KOHLEHTPUPOBAHHON CEpHOM
KHUCTIOThI;, W3Y4YCHHE XHMHUYECKUX CBOMCTB pa30aBICHHOMN
CEpPHOM KHUCJIOTHI, NPOBEICHHE KAYECTBEHHOM pEaklHMH Ha
cyib(aT-uOH W HAONIOJEHHE NpHU3HAKa €€ MPOTEKAHUS;
O3HaKOMJIEHUE ¢ (U3NYECKUMHU CBOMCTBaMU a30Ta, (hocdopa
17} UX  COECIMHECHMU (BO3MOXKHO  MCIIOJIb30BaHHE
BUJICOMATEpPHANIOB), 00pa3llaMu a30THbIX U (pochopHbIX
yloOpeHuil; TmoJlyueHue, CcoOuUpaHue, paclo3HaBaHUE U
U3YYEHUE CBOWCTB aMMHUaKa; IPOBEACHUE KaYECTBEHHBIX
peakuuii Ha HOH aMMOHUsA U (ocdar-uoH M uU3ydyeHuUe
IPU3HAKOB  UX pPOTEKaHUs, B3aMMO/JICHCTBHUE
KOHIEHTPUPOBAHHOU AQ30THOM  KHUCIOTBI C  MEIbIO
(BO3MOYKHO HCIMOJIb30BaHUE BUICOMATEPUATIOB); H3yUEHUE
MoJieJel KpUCTANIMYECKUX PpEemETOK anmasza, rpadura,
¢GymiepeHa; O03HAKOMJIEHME C IPOLECCOM  aAcopOLuu
pPacTBOPEHHBIX  BEIIECTB  AKTUBUPOBAHHBIM  YIJIEM U
YCTPOMCTBOM  MPOTUBOTa3a;  IMOJydyeHHe, CcoOupaHue,
pacno3HaBaHWe M M3yYEHHE CBOWCTB YIJIEKMCIIOTO Tas3a;
NPOBEICHHE KAUEeCTBEHHBIX peakluii Ha KapOoHAT- W
CUIMKAT-UOHBl M W3YYEHUE IMPU3HAKOB HX IPOTEKAHUS;
O03HAaKOMIJICHUE c IPOAYKIMEN CUJIMKaTHOMN
IPOMBILIUIEHHOCTH; PEIICHUE 3KCIEPUMEHTAIBHBIX 3a/1a4 110
Teme «BakHelie HeMeTalIbl U UX COEUHEHUS



MeTa/iibl 1 UX COEAMHEHUS

OO6masi XapakTEpUCTUKA XHUMHUYECKUX JJIEMEHTOB —
METAJUIOB HA OCHOBAaHWM MX MoJIokeHus B [lepmoamueckont
cucreMe xuMudeckux syeMeHTtoB | . M1 . MennaeneeBa u
cTpoeHus atTomMoB . CTpoeHHe MeTaUIoB . MeTramnueckas
CBSI3b W METAJUIMYECKass KPUCTALIMYECKAs pemeTKa
DJIEKTPOXUMHUYECKUN psii HANpsDKEHUM  MeTal- JIOB
dusnyeckue U XUMHUYECKHE CBOiicTBAa MeTayuioB . OOmue
CrocoObl moJiydeHusi metawioB . IloHsitue o Koppo3uu
METAJIJIOB, OC- HOBHBIE CIIOCOOBI 3aIUTHI UX OT KOPPO3UH .
CmiaBel (CTalb, 4YYryH, OIOPAIIOMUHHUHN, OpOH3a) U UX
MIPUMEHEHHE B OBITY 1 MMPOMBIIIICHHOCTH .

[[lenoynble MeTauibl: noJiokeHHe B llepuoandeckon
cucteMe xumuueckux nsjemMeHTtoB | . M . Menaeneena;
CTPOEHHE UX AaTOMOB; Ha- XOXICHHE B IPUPOIE.
duznyeckre U XMMUYECKHE CBOMCTBA (Ha IPUMEPE HATPUS U
kausi). OKcUabl MU TUAPOKCUABI HATpUsi M Ka- Jus .
[IprumeHeHne METOYHBIX METAJIOB U UX COCIMHEHHUI.

[[lenoyHno3emMenbHbIE  METAIbl MarHui HW  KaJIbLIMK:
nojiokeHue B Ilepuoguueckom CHUCTEME XUMHUUYECKUX
anemeHtoB JI . M1 . MenzaeneeBa; CTpoeHHE HUX aTOMOB;
HaxXoXJIeHue B npupoae . Puznveckue u XUMHUYECKUE
CBOMCTBA MarHms W KajJblius . BakHeWinne coeauHEeHUS
Kanblus (OKCHA, TUAPOKCHHA, coiu) . JKECTKOCTh BOABI U
CIIOCOOBI €€ YCTPAaHCHHUS .



Amomunnil: nonoxenue B Ilepuoamnueckoid  cucteme
xumuueckux sneMeHToB J[ . WM . MeHnneneeBa; cTpoeHue
aToMa; HaxoXkAeHUue B npupojie . Duzndeckue u XUMUUECKUE
CBOMCTBa amtOMHHHUS . AM@OTEepHbIE CBOWCTBAa OKCHIA U
TUJIPOKCHUAA ATIOMUHHUS .

Keneso: mnonoxenne B  Ilepmoamueckoir  cucreme
xumuuecknx sneMeHToB JI . M . MeHneneeBa; ctpoeHue
aToMa; HaxoXxAeHue B npupoje . u3nvecKue 1 XUMUIECKUE
cBolicTBa xene3a . Okcuabl, THAPOKCUABI U conn keneza(ll)
n oxeneza(Ill), ux cocraB, cBOHCTBA U TOJIyYECHHE.
XHWMHUYECKUI 3KCHEPUMEHT: O3HAKOMIIEHHE € OOpa3laMu
MeTaj- JIOB WU CIUIAaBOB, MX (PU3MYECKUMH CBOWCTBAMHU,
U3YYCHUE PE3YJIbTaTOB KOPPO3UU METALIOB (BO3MOMKHO
UCIIOJIb30BaHUE BHJIEOMATEPUAJIOB), 0COOEHHOCTEM
B3aUMOJICHMCTBUSA OKCHJIAa KajlbliUsi W HATPUS C BOJOU
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAIIOB);
VCCIIEIOBAHUE CBOWCTB JKECTKOM BOJBI; MPOILECCA TOPEHUS
Kenesa B KUCIO- poae  (BO3MOXHO  HCIOJB30BaHUE
BHUJICOMATEPHUAIIOB); MPU3HAKOB MPOTEKAHUS KaueCTBEHHBIX
peakiuii Ha WOHBI (MarHus, KajablUs, ATOMHHUS, LHMHKA,
xene3a(ll) wu xenmeza(Ill), wmemu(Il)); wabmrogeHue wu
ONMCAaHUE TPOILIECCOB OKpaIlMBaHMs IJIAMEHHM HOHAMU
HATpUs, Kaius MW Kajlblus (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB); HCCIIeIOBaHUE aM(OTEPHBIX CBOMCTB
TUAPOKCUIA ATIOMUHUS U TUIPOKCHUJIA IIMHKA; PpEIICHUE
AKCIIEPUMEHTAIIBHBIX 33J1a4 10 TeMe «BaXHEeuIlne MeTaJlIbl
U UX COCTUHEHUSD .



XHMHUA M OKpY:KaoUias cpeaa

Hoseie Marepuansl u TexHosnoruu . BemecrBa u MaTepuaibl
B I10- BCEJHEBHOM W3HU YEJIOBEKA . XUMHS U 3I0POBBE .
be3omacHoe WCIIONB30BAHUE BEIIECTB M XHUMHUYECKHX
peakiuii B ObITY . [lepBasi moMoIp Ipu XMMUYECKUX OXKOTrax
1 oTpaBiieHUAX . OCHOBBI AKOJIOTU- YECKOW TPaMOTHOCTH .
XHUMHYECKOE 3arpsi3HEHUE OKpYyXarouieu Cpebl
(npenenbHas gomyctumasi KoHieHTparus Bemects — [1JIK)
. Ponb XuMuu B pellieHUH 3KOJIOTHYECKUX MPOOJIEM .

[TpupogHbIE UICTOYHUKH YTIEBOAOPOIOB (YTOidb, TPUPOAHBIN
ra3, HeTbh), MPOJIYKTHI UX MEPepabOTKH, UX POJIb B OBITY U
IPOMBIIIIEHHOCTH .

XUMHAYECKHI JKCIIEPUMEHT: HA3y4YEHUE o0pas3IoB
MaTepuanoB (CTEKJIO, CIUJIaBbl METAJUIOB, MOJUMEPHbBIE
MaTepHuabl) .

MexnpeaMeTHbIe CBS3H

Peanuzanusa MeXNpeIMETHBIX CBSA3CH NPU  HU3YUYECHUHU
XUMHH B 9 Kjacce OCYILIECTBIISIETCA YEPE3 MCIIOJIb30BaHUE
KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHUM, TaK U TTOHSATHUH,
ABJISIFOIIMXCA CHUCTEMHBIMU JIJI1  OTHAEJIBHBIX TPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIMKJIA .

OO1Me ecTecTBEHHO-HAay4Hble TOHATHSA: Hay4yHBIM (akr,
TUIIOTE3a, 3aKOH, TEOpUs, aHaJIU3, CUHTE3, Kiaccu(puKauus,
NEPUOIUYHOCTb, HaOII0/IeHUE, JKCIEPUMEHT,



MOJIETUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN
ek, TexHonorus, Marepuannsl . dusnka: MaTepus, aToM,
ANEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUJ, W30TOIbI,
PaIMOaKTUBHOCTb, MOJEKYJa, DJICKTPUYCCKUM 3a- psij,
MIPOBOTHUKH, MOJTYTIPOBOHUKH, TUAJIEKTPUKH,
GbOTOdIEMEHT, BEMIECTBO, Telo, OOBEM, arperatHoe
COCTOSIHME BEIIeCTBa, Tra3, pPacTBOpP, pPacTBOPUMOCTb,
KpUCTAJUTMYECKasi pelI€TKa, CIUIaBbl, (PU3NUECKUE BEJIMUUHBI,
CMHUIIBI ~ HU3MEPEHHUS,  KOCMHUYECKOE  IPOCTPAHCTBO,
MIJIAHETHI, 3BE€3/1b1, COJIHIIE .

buonorusi: ¢orocunres, asixanue, ouocdepa, 3KocUcTEMA,
MUHEpAaJIbHBIC ynoOpeHusl, MHUKPOIJIEMEHTHI,
MaKpO3JIEMEHTHI, TTUTA- TeJIbHBIC BEIICCTRA .

['eorpadusi: atmocdepa, ruapocdepa, MHUHEpPAIbl, TOPHBIC
MOPO/IbI, TMOJIE3HBIE UCKOIAeMbIe, TOTUIUBO, BOJIHBIE PECYPCHI



INJAHUPYEMBIE PE3YJIBTATHBI OCBOEHUS
YUYEBHOI'O IIPEJIMETA «XHUMMUS» HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

N3ydeHne XUMHUM B OCHOBHOM IIIKOJIE HAIPABJICHO Ha
JIOCTHKCHHE oOy4JaromuMucs JINYHOCTHBIX,
METaNpeIMETHBIX W MPEAMETHBIX PEe3YyJbTaTOB OCBOCHUS
y4eOHOro ImpeameTa .

JIMYHOCTHBIE Pe3yJabTaThl

JlnyHOCTHBIE  pe3yNbTaThl  OCBOCHHUS  IPOTPaMMBbI
OCHOBHOI'O 00IlleTO0 00pa30BaHUsl JOCTUTAIOTCS B XOJI€
00y4YeHUs] XUMUM B €AMHCTBE Y4€OHOM M BOCHUTATEIHLHOU
nearenbHoctT  OpraHu3allud B CO-  OTBETCTBUU €
TPAJAWIIMOHHBIMA ~ POCCHUCKHUMH  COIMOKYJIBTYPHBIMH |
TyXOBHO-HPABCTBEHHBIMH  I[EHHOCTSIMH, TPUHSATHIMH B
oOmiecTBe mpaBUJIaMU W HOPMAaMH  TIOBEACHUS U
CITIOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHMS, CaMOPa3BUTHUS U
COITMATU3AIUH 00YYaOIIHNXCS .

JInyHocTHBIC pe3yIbTaThl OTpaXKaroT
c(hOpMHUPOBAHHOCTH, B TOM YHCJIC B YaCTH:

[TaTproTHYECKOTO BOCIIUTAHHS

1) IIECHHOCTHOTO OTHOIICHUSI K OTE€UYECTBEHHOMY
KYJbTYPHOMY, HUCTOPUYECKOMY M HAyYHOMY HAacCJEAuIo,
MOHUMAaHUS 3HAYCHUS XH- MHYECKOW HAyKHM B JKH3HU
COBPEMEHHOTO o0I1IeCTBa, CIIOCOOHOCTH BJIAJICTH
JIOCTOBEpPHON MH(OpMaIel 0 MepeaoBbIX JOCTHKCHUSAX U
OTKPBITUAX MHUPOBOU u OTE€UYECTBCHHOM XUMMU,
3aMHTEPECOBAHHO- CTH B HAay4YHBIX 3HaHUAX 00 yCTpOMCTBE
MUpa 1 O0IIIeCTBa;

I pasicoancrkozo socnumarus

2) MPEACTABICHUSI O COIUAIBHBIX HOpPMax H
MpaBUjIaX MEXKIWY- HOCTHBIX OTHOIICHWH B KOJIJICKTHUBE,
KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO



MOJIE3HOM, Y4EOHO-HCCIIEIOBATEIbCKOM, TBOPYECKOM U
JIpYyTUX BHUAAX JESITEIbHOCTH; TOTOBHOCTH K pas3Ho-
00pa3HOM COBMECTHOW JI€ATETbHOCTH TIPU BBINIOJHEHUU
y4eOHBIX, MIO3HABATEIbHBIX 3a1ad, BBITIOJTHEHUH
XUMHUYECKUX IKCIIEPUMEHTOB, CO3JaHUHM YY€OHBIX MPOEKTOB,
CTpEMJIEHHS K B3aMMONOHMMAa- HUI0O W B3aUMOIIOMOIIN B
mpoiiecce ATOM  y4eOHOM  JesATeNbHOCTH; TOTOBHOCTH
OLICHMBATh CBOE MOBEJICHUE U MOCTYIIKM CBOMX TOBapHUUIEH C
MO3UIIMM HPABCTBEHHBIX W TMPABOBBIX HOPM C YYETOM
OCO3HAaHMS TIOCJIEICTBUM ITOCTYIIKOB;

LJennocmu nayuno2o no3Hanus

3) MHUPOBO33PEHYECKUX MpeICTaBICHU N 0
BCIIECTBE M XHUMHYECKOW pPEakKiMH, COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOIIMX
OCHOBY [IJIl IOHUMAaHHUSI CYITHOCTH HAYYHOU KapTUHBI MUPA;
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX DPa3BUTHUS
MIPUPOJIbI, B3AUMOCBS3SIX YEJIOBEKA C MPUPOIHOU CPEIOM, O
pOJIM XUMUU B MMO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

4) MO3HABATEIbHBIX MOTHBOB, HaIpPaBJICHHBIX Ha
MOJIYYCHUE HOBBIX 3HAHWM MO XUMHHU, HEOOXOIUMBIX IS
00BbsCHEHMs HAOJI0TAEMBIX MPOIIECCOB U SBJICHHI;

5) TI03HABATEIBHOM, UH(POPMAIIMOHHON u
YUTATEIbCKOM  KYJIbTYphl, B TOM 4YHCJI€ HaBBIKOB
CaMOCTOSITEJIbHOM ~ paboOThl ¢  Y4YeOHBIMM  TEKCTaMH,
CIIPAaBOYHOM JIMTEPATypOH, JOCTYNHBIMU TEXHUYECKUMU
cpeAcTBaMHu MH(OOPMAIIMOHHBIX TEXHOJIOTHH;

6) uHTepeca K  OOyYeHHIO M IO3HAHUIO,
T0003HATEIPHOCTH, TOTOBHOCTHU U CIIOCOOHOCTH K
CaMOOOpa30BaHMIO, IMPOSKTHOM M  HCCIICIOBATCIBCKOU
NEeSATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPAaBICHHOCTH U
YpOBHSI 00yUY€HUs B TaJIbHEHIIIEM;



@opMUPOBaHUS KYJbTYPbI 310POBbSA

7) OCO3HAHMS TICHHOCTH >HU3HH, OTBETCTBEHHOTO
OTHOIICHUS K CBOEMY 3JI0POBBIO, YCTAHOBKH Ha 3IOPOBBIN
o0pa3 J>KW3HHM, OCO3HAHUS TIOCIEICTBUH W HETPUATHUSA
BPEIHBIX MPUBBIUEK (YMOTPEOICHUS AIKOTOJIsI, HAPKOTHUKOB,
KypeHusl), HEO0OXOIMMOCTH coOJIIOACHUS IpaBUII
0€30I1acHOCTH TP OOpaICHUH ¢ XUMHUYECKUMH BEIECTBAMHU
B OBITY U pealbHOU KU3HU;

TpyaoBoro BocnuTaHus

8) MHTEpECA K  MPAKTHYECKOMY  HM3YUYCHHIO
npodeccuil ¥ Tpyaa pa3- IJMYHOTO POJia, YBAXKECHUE K TPYy U
pe3ysibTaTaM TPYAOBOM JEATEIBHOCTH, B TOM YHCJIE Ha
OCHOBE IIPUMEHEHMUS TMPEAMETHBIX 3HAHUMW MO XUMUH,
OCO3HaHHOTO  BbIOOpa  HMHAMBUAYAJBHOM  TPacKTOPUU
NPOJOJDKEHUS  Oo0pa3oBaHUsl C  y4€TOM  JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XHMHH, OOIIECCTBEHHBIX
WHTEPECOB M MOTPEOHOCTEN; yCHenTHOM nMpodecCHuoHaTbHON
NEATETbHOCTH M Pa3BUTHUA  HEOOXOJUMBIX  YMEHHI;
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCHOHANIBHON CPEJIE;

IKOJIOTrHYeCKOr0 BOCITUTAHUS

9) HKOJIOTUYECKH 11€J1eCO00pa3HOTO OTHOILICHUS K
npupoAe KaK HWCTOYHHWKY JKM3HH Ha 3eMjIe, OCHOBE e&
CYIIECTBOBAHMS, IIOHUMAHUS IIEHHOCTH 3J0POBOTO H
0e30macHoro oopasza >KM3HH, OTBETCTBEHHOI'O OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY U TCUXUYECKOMY 30pPOBBIO,
OCO3HAHUSI IIEHHOCTH COOJIOJCHUSI TMpaBmil O€30MacHOro
noBeZICHUST Tpu paboTe C BemecTBaMU, a TaKkXkKe B
CUTYaIUIX, YTPOKAIOIINX 3I0POBBIO U KU3HU JIIOJIEH;



10)  cmoOCOOHOCTH MPUMEHATH 3HAHUS, TOTy4aeMbIe
IpU U3YYEHUH XUMHH, JJIsi PEHICHUS 3a/ad, CBSI3aHHBIX C
OKpYXalIIel MNpu- POJHOW CpPeAOoi, MOBBIIICHUS YPOBHSA
DKOJIOTMYECKON  KYJbTYpPhl, = OCO3HAHHUA  TJI0OAJTBHOTO
XapakTepa 2KOJOTUYECKUX MPOOJIeM U MyTel HMX peIIeHUs
MOCPEICTBOM METOJ/IOB XUMUH;

11) AKOJIOTUYECKOTO MBIIIICHHS, YMEHUS
PYKOBOJCTBOBATHCS M B MMO3HABaTEIbHOM,
KOMMYHHMKATUBHOW U COLMAIBHON MTPAKTHUKE.

MeTtanpeameTHble pe3yJbTaThl

B cocTtaBe MeTampeaMeTHBIX PE3yJbTaTOB BBIACIISIOT
3HAYNMBIE TUTST dbopMHupOBaHUS MHUPOBO33PCHHSI
oOIeHayJYHbIe TTOHATHUS (3aKOH, TEOPHS, IPUHITUTI, THTIOTE3a,
dakt, cucrema, MPOIECC, IKCIEPUMEHT U Jp.), KOTOpbIC
UCTIOJIB3YIOTCST B €CTECTBEHHO-HAYYHBIX  Yy4YeOHBIX
npeIMeTax W TIO3BOJISIIOT Ha OCHOBE 3HAaHUW W3 ATUX
npeaMeToB (HOpMHUPOBATH TMPEACTABICHUE O IICJIOCTHOM
HAy4YHOW KapTUHE MHUpPA, W YyHHUBEPCAIbHbIE Yy4deOHBIC
JEeHCTBUS (To3HaBaTeNbHBIC, KOMMYHUKAaTUBHbBIE,
pEryJsiTUBHBIC), KOTOphIE oOOecnedynBaloT (popMUpoBaHUE
TOTOBHOCTH K CaMOCTOSITCIIBHOMY IJITAHUPOBAHHUIO M
OCYIIECTBIICHUIO yUeOHOU ACSITETFHOCTH .

MertanpeameTHbie pE3yNbTAThI OCBOCHHMS
00pa3oBaTeNbHON MpPO- TpaMMbl MO XUMHUU OTPAKAIOT
OBJIAJICHUE YHUBEPCAIbHBIMU MO3HaBATEIbHBIMU

JICUCTBUSIMH, B TOM YHCJIE:

ba3oBBIMH JTOTHUYECKHUMH JCHCTBUIMU

1) YMEHHUEM HCHOJIb30BaTh MPUEMBI JIOTHYECKOTO
MBILIJICHUSI TIPU OCBOCHUM 3HAHHWM: PACKPBIBATH CMBICI
XUMHUYECKUX  TOHATUM  (BBIACISTH HUX  XapaKTepHbIC
MPU3HAKW, YCTAHABIMBATh B3aWMMOCBS3b C  JPYTUMH



HOH?ITI/IHMI/I), HUCIIOJIBb30BaTh IIOHATHA  AJIA 00BACHEHUS
OTACIIbHBIX CI)aKTOB u SIBJIGHI/II;'I; BBI6I/IpaTB OCHOBAHUA H
KpUTCpUN JIA KJ'IaCCI/I(bI/IKaHI/II/I XUMHUYCCKHUX BCIICCTB U

XUMHNYC-CKHUX pCaKHHﬁ; YCTaHABJINBATH
IMPUYINHHO-CJIICACTBCHHLIC CBi3HU MCKIOY 00BEKTaMH
HU3YyUCHUS, CTPOUTD JJOT'HYCCKHUC PaACCYKACHUA

(MHIyKTUBHBIE, JENyKTUBHbIE, II0 AaHAJIOTWUH); JAENaTh
BBIBO/JIbI U 3aKJIFOUEHUS;

2) YyMEHUEM NPUMEHATh B MPOLECCE IO3HAHUS
NOHATHUS (IPEIMETHBIE U METAIPEIMETHBIE), CAMBOJINYECKHE
(3HAKOBBIC) MOJIETIH, HCTIOJIb3yEeMbIC B XHUMHH,
npeoOpa3oBbIBaTh  IIUPOKO NPHUMEHSEMBbIE B  XUMHUU
MOJICJIbHBIE TPEACTABICHHUS] — XUMHUYECKHI 3HAK (CUMBOJ
AIIEMEHTAa), XUMUYecKasi (popMyJia U YpaBHEHHE XUMHYECKOM
peakuuu — IMpH pelIeHNH Y4eOHO-I03HaBaTEIbHbIX 3a/1a4; C
y4€TOM OTHX MOJENbHBIX TMPEACTABICHUN BBIABIATh U
XapaKTepu30BaTh CYLIECTBEHHbIE MPHU3HAKU H3Yy4aeMbIX
00BEKTOB — XUMUYECKUX BEUIECTB U XUMHUUECKUX PEaKLUii;
BBISIBJISITH obmiue 3aKOHOMEPHOCTH,
IPUYNHHO-CIIEICTBEHHBIE CBSI3M M IPOTHBOpPEYMS B
U3y4aeMbIX MpoIleccax U SIBICHUAX; Mpeajaratb KpUTEpUU
JUISL  BBISIBJICHHUS 3THX 3aKOHOMEPHOCTEH M MPOTHUBOPEUMIL;
CaMOCTOSITEJIbHO BBIOMpATh CHOCOO peleHus y4dyeOHOM
3a7auyn  (CpaBHMBATh HECKOJIbKO BapHaHTOB pEIICHMUS,
BBIOHpATh HauoOoiee MO TXO AN C Y4ETOM
CaMOCTOSITEJIbHO BbIJIEIEHHBIX KPUTEPHUEB);

ba3oBeIMH Hccae10BAaTEILCKUMU S CTBUSIMU

3) YMEHUEM HCIIOJIb30BaTh IIOCTABJICHHBIC
BOIIPOCHI B KA4E€CTBE MHCTPYMEHTAa NO3HAHUS, a TAKXE B
KaueCcTBE OCHOBBI i (OPMUpOBAHUS THIIOTE3Bl TIO
ITPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYK/ICHUN;



4) npuoOpeTeHne OmbITa MO0  IJIAHUPOBAHUIO,
OpraHu3alH U po- BEJICHUIO YYEHHYECKHUX
HKCIIEPUMEHTOB: YMEHHE Ha0IroAaTh 3a XO- JIOM Ipoliecca,
CaMOCTOSITEIIbHO IPOTHO3UPOBATh ero pe3ynbTar,
dbopmynupoBath 0000IEHHUS W BBIBOJALI 1O pe3yJbTaTaM
MPOBENEHHOTO OMbITA, MCCIEIOBAHUS, COCTABIATh OTYET O
poJieIaHHoM padoTe;

PaboToii ¢ undopmanmein

5) yMEHUEM  BbBIOMpaTh,  AHANU3HPOBATH U
UHTEPIPETUPOBATh WH- (POpMaIMIO pa3INYHBIX BUAOB U
dbopM npeacTaBiIeHUs, MOTYYAEMYIO U3 Pa3HbIX HCTOYHUKOB
(Hay4HO-TIOMYJISIpHAS auTeparypa XUMHUYECKOTO
cozlepKaHusl, CpaBOYHbIE MocoOus, pecypcsl MHTepHETA);
KPUTHUYECKH OLIEHUBATh IPOTUBOPEUUBYIO U HEJOCTOBEPHYIO
uHdOpMaIuIo;

6) YMEHHEM MPUMEHATh pa3jiuyHble METOIbl U
3ampockl TpH  TO- HCKE W OoTOope uHpopManuu u
COOTBETCTBYIOIIMX AAHHBIX, HEOOXOAUMBIX JUISI BBITOJIHEHUS
yueOHBIX U TO3HABaTENIbHBIX 3a/lad OINpPEeAEIEHHOTO THIIA;
NpUOOpEeTeHNEe  OmbiTa B OOJACTU  HMCIOJIB30BAaHHS
UHGOPMAITMOHHO-KOMMYHHUKATHUBHBIX TEXHOJIOTHUH,
OBJIQJICHUE  KYJbTYpOH  aKTUBHOIO  HCIHOJb30BAHMS
Pa3IMYHBIX MMOUMCKOBBIX CHUCTEM; CAMOCTOSITENILHO BHIOMPATh
ONTUMANIbHYIO (QOpMy TpeAcTaBieHUs] HHPOPMALUU U
WUIIOCTPUPOBATh  pEllaeMble 3a7auyd He-  CIO0KHBIMU
CXeMaMH, Juarpammamu, IpyrumMu GpopMamMu rpaduKu U UX
KOMOMHAIMSIMU;

7) YMEHHEM UCHOJb30BaTh W AaHAJIU3UPOBATH B
nporecce ydyeOHOW M HCCIeAOBATEIbCKOM JAESITeTbHOCTH
UHPOPMAIIMIO O BIHUSHUMA TPOMBIIUIEHHOCTH, CEJIbCKOTrO



XO3s5IiCTBA M TPAHCIOpPTAa HA COCTOSHHME OKpYXKArOIIeH
IIPUPOJTHOM Cpex

YHuBepcaaTbHBIMU KOMMYHUKATUBHBIMU JIEHCTBUSMHU

8) YMEHUEM 3a/laBaTh BOMPOCHI (B X0l Juanora
W/WIA  JUCKYCCHUH) TIO CYIIECTBY OOCYXIaeMOH TEMBbl,
dbopMyaMpoBaTh  CBOM  MPEIJIONKEHUS  OTHOCUTEIHHO
BBITIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;

9) pHOOpeTECHHUE OITbITa Mpe3CHTAINH
pe3yJbTaTOB  BBIMOJHEHUS XUMHUYECKOrO0 OSKCIEPUMEHTA
(JtabopatopHOro  ombITa, JabOpPaTOpHOM  pabOTBHl 1O
MCCJIEIOBAHUIO CBOMCTB BEUIECTB, yHEOHOT0 MPOEKTA);

10)  3aWHTEpPECOBAaHHOCTH B  COBMECTHOH  CO
CBEPCTHUKAMHM I[IO3HABATEJIBHOM W  MCCIEI0BATEIbCKON
NEATEIbHOCTH TPU PEHICHUH BO3HUKAIOIIUX MpoOJieM Ha
OCHOBE y4éTa OOIIMX MHTEPECOB M COIIACOBAHUS ITO3UITUN
(oOcyxnenns, OOMEH MHEHUSIMU, «MO3TOBBIE IITYPMBD»,
KOOpAWHAIMA  COBMECTHBIX  JCHUCTBUW,  ONPEACICHUE
KPUTEPHUEB IO OIEHKE KauyeCTBa BBIMOJHEHHOW pPabOThI U

zp.);

VYHuBepcanbHBIMU PETYISTUBHBIMU ACHCTBUSIMU

11)  yMeHHEM CaMOCTOSTEIILHO OINPEACSATh IIeNN
NEesTEeIbHOCTH, IJIAaHUPOBATb, OCYULIECTBJISTH,
KOHTPOJMPOBaTh M NPU HEOOXOJUMOCTH KOPPEKTUPOBATH
CBOIO JICSITENIbHOCTh, BbIOMpaTh Hambosee 3(PQpeKTUuBHBIC
CIOCOOBI pelieHus: y4eOHBIX M T03HABaTEJIbHBIX 3a- Jad,
CaMOCTOSITEJIBHO ~ COCTaBJATh  WIM  KOPPEKTHUPOBATH
MPEJIOKEHHBIM  allTOPUTM  JICMCTBUM TIPU  BBIITOJHECHUU
3aJjaHui ¢ y4€TOM MOJTYYEHHUS] HOBBIX 3HaHUN 00 M3y4aeMBbIX
o0BeKTax — BEIIeCTBAX W  pEaKUusAX; OLIEHUBATh
COOTBETCTBHUE MOJYUYEHHOI'O PE3YJIHTATA 3a- SIBICHHOW LIEJIH;



12)  ymeHWeM WUCHONB30BaTh ¥  AHAJIM3UPOBATH
KOHTEKCTBI, [IPEIJIaracMbI€ B YCIOBUHU 3aaHUH .

IIpeamMeTHbIE pe3yabTaThl

B cocTtaBe mnpeaMeTHBIX pe3yJabTaTOB MO OCBOCHHIO
00s13aTEIBLHOTO  COJIEPKaHMs, YCTAHOBJIEHHOTO JAHHOM
npuMepHOi pabodeil MmporpaMMoOM, BBIIEISIOT: OCBOCHHBIC
0o0yJarouMMuUCsl Hay4Hbl€ 3HAHUSA, YMEHUS M CIOCOOBI
NEUCTBUM, crnenupuyeckue i1 NpeaMer- HOM 001acTu
«XUMHSA», BHIBI JEATEIBHOCTH IO TOJYYCHHIO HOBOTO
3HaHWs, €ro  HWHTEpIpeTalud, MpeoOpa3oBaHUIO U
MPUMEHEHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYAIIHSX .

[IpenMeTHbie pe3ydbTaThl MPEACTABICHBI MO TOAAM
00y4YeHUsI U OTpaxaroT cHOPMUPOBAHHOCTH Y OOyHAIOLIUXCS
CICIYIOIINX YMEHUU:

9 KJIACC

1) pacKpbIBaTh CMBIC] OCHOBHBIX XHUMHYECKHUX
MOHATUM: XWMHWYECKUU DJIEMEHT, aToM, MOJIEKyJa, WOH,
KaTHOH, AaHWOH, MPOCTOE BEIIECTBO, CJIOMXKHOE BEIIECTBO,
BaJICHTHOCTb, AIEKTPOOTPULIATEILHOCTD, CTCIICHb
OKHMCJICHUS, XHUMHMYECKasi peakius, XHUMHUYeCKas CBS3b,
TEIUIOBOM 3(PdheKT peakmuu, MOJb, MOJSIPHBIA OO0BEM,
pacTBop; AIIEKTPOJIUTHI, HEDJICKTPOIHUTHI,
AIEKTPOMTHICCKAS JUCCIIUAIINS, PEAKIIMK HOHHOTO 0OMEHa,
KaTaJn3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIe U
HEOOpaTUMBbIE pEaKIuy, OKUCIUTEILHO BOCCTAHOBUTEIIbHbBIC
pEaKLIMKU, OKHUCIHUTENb, BOCCTAHOBUTEIb, OKHUCICHUE U
BOCCTAHOBJICHHE, aJUIOTPONHUs, aM(pOTEPHOCTh, XUMHUUYECKas
CBSI3b (koBasIeHTHaH, HOHHas, MeTaJlTnyecKas),
KpUCTaJJIMYECKasg pelI€TKa, KOPpO3Us METAJIOB, CILUIABBI;



CKOpPOCTh XMMHUYECKOW peaKkiuu, MpeeIbHO AO0MyCTUMast
konneHTparus (I1/IK) BemecTna;

2) WUIIOCTPUPOBAaTh  B3aMMOCBSI3b  OCHOBHBIX
XUMHUYECKUX TOHATHH (CM . 1 . 1) M IPUMEHSITh 3TH MOHATHUS
IIPU OMMCAHUHU BEIIECTB U UX MPEBPALICHUN;

3) UCIIOJb30BaTh XUMHUYECKYK) CHUMBOJUKY IS
COCTaBJICHHUSI (POPMYJT BEIIECTB U YPABHEHUN XUMHUYECKHUX
peakuuii;

4) OMPENIENATh BaJIEHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCAMHEHUSAX PA3TUYHOTO
COCTaBa; MPHUHAJJICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCY COCIMHEHUH Mo (GopmyiaM; BUJI XUMHUYECKON CBS3U
(KOBaJIGHTHAsl, MOHHAs, METAJNINYECKasi) B HE- OPTaHUUECKUX
COCAMHEHUSIX;, 3apsii HWOHA IO XUMHYECKOW (Qopmyle;
XapakTep cpelbl B BOJHBIX PAacTBOpPaX HEOPTaHUYECKHUX
COCIMHEHUN, TUI KPUCTAJUIMYECKON PEIIETKU KOHKPETHOIO
BEILIECTBA;

5) packpsiBaTh cMbIch [lepuoanyeckoro 3akona /i .
N . MengeneeBa M JEMOHCTPUPOBATH €TI0 ITOHUMAHHUE:
OMHCHIBATh U  XapaKTepu3oBaTh TaOIM4HYIO  (opmy
[lepponnyeckoi  CUCTEMBI ~ XUMHUYECKMX  DJIEMEHTOB:
pazinyuath TMOHATUSA «IJaBHas noarpynna (A-rpymma)»y u
«mobounas noxarpynna (b-rpynmna)», mansle U OoJblue
MEepPUObl, COOTHOCUTH O0O3HAUYCHMS, KOTOPbIE HMEIOTCS B
Te- PUOINYECKON TabauIe, C YN CJIOBEIMU
XapaKTepUCTUKAMHU CTPOCHHUSI aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB U 3apsjl s7pa, 00Iee YUCIO0 AIEKTPOHOB
U pacrupeielieHue MX IO AJIEKTPOHHBIM CJIOSM); OOBSICHSTH
o01111e 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB DJIEMEHTOB U
UX COCIMHEHUN B Mpe/esiaX MajbIX MEPUOJOB U TIaBHBIX
NOJ- TPy C YYETOM CTPOEHUS UX ATOMOB;



6) KIacCU(PUIMPOBAaTh XUMUYECKUE  DAJICMEHTHI;
HEOPTraHUYECKHUE BEIIECTBA; XUMUYECKUE PeaKIUu (TI0 YUCITY
Y COCTAaBY y4acCTBYIOIIHUX B PEAKLUU BEILECTB, I10 TEIIIOBOMY
b dexTy, M0 U3MEHEHUIO CTETICHEeW OKUCICHUS XUMHYECKUX

AJIEMEHTOB);

7) XapakTepu3oBaTh  (OMHUCHIBaTh)  OOIME U
CHeMPUICCKIEe XUMUICCKUE CBOMCTBA MPOCTHIX M CIIOKHBIX
BEIIICCTB, TIOJITBEPIKIast OIHCaHue npuMepamu

MOJIEKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

8) COCTaBIISAITh ~ YPAaBHEHHS  DJIEKTPOJUTUUECKOM
JACCOLIMALINM  KUCJIOT, IIEJIOYed U COJIEW; TMOJIHBIE U
COKpaIllEHHbIC ypaBHEHHUSI pe- akKlIWil HOHHOro OOMEHa;
YpaBHEHUS PpEAKIUNA, TOATBEPKAAIONIMX CYIIECTBOBAHUE
FEHETUYECKOM CBA3M MEXKJY BEIIECTBAMHU  Pa3IUYHBIX
KJIACCOB;

9) pacKpbIBaTh CYIITHOCTh
OKHCJIUTEIIbHO-BOCCTAHOBUTEBHBIX PEAKIHUI MOCPEICTBOM
COCTaBJICHUS DJIEKTPOHHOTO OallaHCca ATUX PEaKIIHiA;

10)  mporHo3WpoBaTh  CBOWCTBA  BEIIECTB B
3aBUCHUMOCTH OT UX CTPOCHMS; BO3MOYHOCTU IMPOTEKAHUS
XUMHUYECKUX MPEBPAICHUN B Pa3IMYHBIX YCIOBUSX;

11)  BBIYMCIATH OTHOCHUTCIIBHYIO MOJICKYIAPHYIO U
MOJISIPHYHO MacChl BEIIECTB; MACCOBYIO JIOJI0 XUMHUUYECKOTO
anemMeHTa 1o ¢Gop- MyJe COCAUHEHHUS, MacCOBYIO JOJIO
BEIIIECTBA B PAaCTBOPE; MPOBOJUTH PACUETHI MO YPaBHEHUIO
XAMHUYECKOU PEAKIINH;

12)  cnemoBaTh MpaBUiIaM MOJIB30BAHUS XUMHUYCCKOM
NMOoCyJI0M W J1abopaTopHBIM O0OPYIOBAaHUEM, a  TaKKe
nmpaBuiaM  OOpalieHusi ¢ BEIIeCTBAMH B COOTBETCTBHH C
WHCTPYKITUSIMU o BBITIOJTHEHU IO 71a060paTOPHBIX



XUMUYECKUX OIBITOB TIO0 TOJYyYEHUIO ¥ COOHUPAHUIO
ra3000pa3HbBIX BEMIECTB (aAMMHAKa U YTIICKHUCIIOTO Ta3a);

13)  mpoBoAMTH peakiuu, MOJITBEPKAAIOLTUE
KaueCTBEHHBIN CO- CTaB Pa3JIMYHBIX BEILIECTB: Pacro3HaBaTh
OTBITHBIM MYTEM XJIOpHI- OpOMHUI-, HMOAMI-, KapOoHaT-,
docdar-, cunukar-, cynbdar-, TUIPOKCUA-UOHBI, KATHOHBI
aMMOHMUS U MOHBI U3YUYEHHBIX METAJIJIOB, PUCYTCTBYIONINE B
BOJHBIX paCTBOpPaX HEOPTAHUUECKHUX BEILIECTB;

14)  TPUMEHSATH OCHOBHBIE ONEPALMU MBICIUTEILHON
NEATEeIbHOCTH — aHaJU3 U CUHTE3, CpaBHEHUE, 0000IICHHE,
CHUCTEMAaTH3aINIO, BBISABICHUE TPUYUHHO- CJICICTBEHHBIX
CBSI3€H — IS M3YYCHHUS CBOMCTB BEIIECTB M XMUMHYCCKHUX
peakiuii; eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHUS —
HAO0/IeHNE, HW3MEpPEHHe, MOJIECIHPOBAHUE, AKCIECPUMEHT
(peanbHBIN U MBICJICHHBIN) .
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TEMATWYECKOE TINAHWUPOBAHWE

9 KIJIACC

(2 4 B Hepento, Bcero 68 4, 13 HMUX 4 4 — pe3epBHOE BpeMs)

IIpyMepHbIe TEMBI,
pacKpbIBaloIye JaHHbIH
pa3jeJ1 nporpamMmsi,
¥ KOJINYEeCTBO 4aCoB,
OTBOAMMOE Ha X U3yYeHHe

OcHOBHOE coaeprKaHue

OCHOBHbIE BU/bI AeSITEIbHOCTH
00y4yaIxcsa

Paszes 1. BemecTBo M XuMHuyeckue peaknum (17 1)

IloBTOpEHUE U YIIyGIeHue
3HAHMI OCHOBHBIX pa3/eJioB
Kypca 8 kiacca

(59)

ITepuonuueckuii 3axkoH . [lepuonnueckast
CHCTEMAa XUMHYCCKHUX DJICMEHTOB

J . 1. Menneneea . CTpoeHHE aTOMOB .
3aKOHOMEPHOCTH B U3MEHEHHUH CBOWCTB
XHUMHUYECKHUX JIEMEHTOB MEPBBIX TPEX
MIePUOAO0B, KaJIHs, KBNS U UX
COCIUHCHUH B COOTBETCTBUH C MOJIOXKE-
HHEM JJIEMEHTOB B IEPUOINICCKON
CHCTEME U CTPOCHHUEM HX aTOMOB .
Kinaccudukanuss 1 HOMEHKIATypa
HEOpPTraHWYECKHUX BEIIECTB (MEXIyHa-
poaHas ¥ TpUBHAIIbHASA) . XUMHAYECKUE
CBOWMCTBA BEIIECTB, OTHOCSIIUXCS K
pa3sIuYHBIM KJIacCaM HEOPTaHHYECKHX
COEIMHEHHUN, NX T€HETHYECKasl CBAI3b
HEOPraHU4YeCKHUX BEIISCTB .

CrpoeHune BelecTBa: BUAbl XUMHUUYECKOU
CBSI3U U THITBI KPUCTAIUTMYECKUX PEIIé-
TOK . 3aBUCUMOCTH CBOMCTB BEIIIECTB OT
UX CTPOECHMUSI .

6 XapaKkTepu30BaTh XUMUUECKHE
3JIEMEHTHI IEPBBIX TPEX MEPHOIOB,
KaJIusl U KaJIbLUsI 10 UX IIOJIOKEHUIO
B Ilepuoguueckoii cucreme /. 1. Men-
Jeneena.

6 KimaccupunupoBaTs 1 Ha3bIBaTh
HEOpraHWYeCKHE BEIIeCTBAa U3YUEHHBIX
KJIACCOB .

6 OnchIBaThH OOIE XUMUYIECKUE
CBOIiCTBa BEIIECTB PA3JIMYHBIX KJlac-
COB, ITOATBEPKIATh CBOMCTBA MIpHUMeEpa-
MU MOJICKYJISIDHBIX yPaBHEHHI XUMH-
YEeCKUX peaKIui .

6 OmnpenensiTe BUI XUMHUIECKOH CBSI3U U
TUIl KPUCTAIUTUYECKOM pemETKHU
BEIECTBA .

6 IIporHosupoBaTh CBOICTBa BEIIECTB B
3aBHCUMOCTH OT UX CTPOCHHS .

6 BrpicTpanBaTh pa3BEépHYThIE IUCbMEH-
HBIC 1 YCTHBIC OTBETEHI C Ol'lOpOFI Ha

IlpumepHbIe TEMBI,
pPackpbIiBaOIye TaHHbIA
pa3aes NporpaMmsbi,

U KOJIMYECTBO YaCOB,
OTBOAMMOE Ha X U3Y4YeHHUe

OcHoBHOe coaepxxanue

OcHOBHBIE BUABI AeATEJIbHOCTH
o0y4yarommuxcs

lpodonxeHue mab.
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JleMOHCcTpanuu

1. Mozenu KpUCTAIUTHIECKUX PEIIETOK
HEOpraHW4eCKUX BEIIECTB .

2 . KopoTkonepronHasi ¥ JJIUHHOIIEPHUO/-
Hast popmbl [lepuoandeckoil cCUCTEMBI
xumMudeckux sieMeHToB /I . 11 . Menpene-
eBa

nHGOPMAIUIO U3 yYEeOHHUKA U CIIPaBOY-

HBIX MaTE€pHUAaIOB, 'PAMOTHO UCIIOJIb30-

BaTh U3yUYECHHBIA NOHATUHHBIA anmapatr
Kypca XHUMHUH .

6 lcnionb30BaTh IPU BBINOJIHEHUU
Y4eOHBIX 3aJaHUH U B IIpoliecce
HCCIIe0BATENBCKON NeATEIbHOCTH
Hay4HO-NOIYJIAPHYIO JIUTEPATypPy
XUMHUYECKOT'0 COACpKaHUs, CIIpaBOY-
HbIE MaTepHUabl, pecypchl MHTepHEeTa

Tema 1. OCHOBHbIE 3aKOHO-
MEpPHOCTH XMMHUYeCKUX
peakumi

(49

Kiaccudukanust XUMHYSCKUX PeaKIIui
10 pa3JIMYHBIM NpHU3HaKaM (110 YUCITY U
COCTaBY y4acCTBYIOIIUX B PEAKLIMH
BCIIECTB, IO TEIUIOBOMY 3(deKTy, 1Mo
W3MCHECHHIO CTEIICHEH OKHUCIICHUSI
XMUMHUYECKHUX 3JIEMEHTOB, 110 00paTHUMO-
CTH, 110 YYaCTHIO KaTaJInu3aTopa) .

DK30- ¥ SHIOTEPMHUUYECKHE PEaKIvH,
TEepMOXHMHUYECKHE ypaBHEHHUs . [IOHs-
THE O CKOPOCTH XUMHUYECKOH peaKInH .
[ToHsITHE O TOMOTE€HHBIX W T'€TEPOTSHHBIX
peaknusx . [Torsitue 06 0OpaTUMBIX

6 PackpbIBaTh CMBICII U3y4aeMbIX
MOHSITHU U TIPUMEHSTH 3TH IMOHATHS
IPpU OTIMCaHUU CBOWCTB BEUIECTB U UX
npeBpalleHu .

6 KitaccupunupoBaTs XUMHUYECKHE
peakuu Mo pa3INYHBIM IPU3HAKAM .

6 YcTaHaBJIMBATh 3aBUCUMOCTb CKOPOCTH
XUMHYECKOH peaKLuu OT Pa3JIUdHbIX
¢akTopoB .

6 IIporaHo3upoBaTh BO3MOXKHOCTH
NIPOTEKAHUS XMMHUUYECKUX IIpeBpalle-
HHUH B pa3IMYHBIX YCIOBUSIX .
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U HEOOpaTUMBIX XHMMHUYECKHX peaKIv-
six . [IoHsITHE O XMMHYECKOM paBHOBE-
cuu . PaxTOphl, BIUSIONINE Ha CKOPOCTHh
XUMHUYECKON peakIuu U MOJIOKEHUE
XUMHYECKOTO paBHOBECHS .
OKHCIUTENHHO-BOCCTAHOBUTEIIHHBIE
peakiuu (MEKTPOHHBIN OalaHC OKUCITH-
TEJIBHO-BOCCTAHOBUTEIBHOU PEAKIINH) .

JleMOHCcTpanuu

1. 3aBHCHUMOCTH CKOPOCTH XUMHUYECKON
peaKnuu OT Pa3IMYHBIX (PaKTOPOB .

2 . Bo3nmeiicTBue KaTaimu3aTtopa Ha
CKOPOCTh XMMHYECKOH PEaKINH .

3. Ilpumepsl HEOOpaTUMBIX U 0OpaTH-
MBIX peaKLUH .

4 . CmernieHHE PaBHOBECHS XUMUYECKOH
peaxIuy .

Boltuucnenus

— KOJIMYECTBA BEIIECTBa, 00bEMA U

MacChl peareHTOB HJIA HPOAYyKTOB MO
YpaBHCHUSIM XUMHUUYCCKHX PEaKIUi

6 OmpenensiTb OKUCITUTETb U BOCCTAHO-
Butens B OBP .

6 CocCTaBIISITh BJIEKTPOHHBIM OaytaHc
peakuuH .

6 IIpon3BOIUTE BBIYUCICHHS 10 XMMHUYE-
CKUM ypaBHEHHSIM .

6 BricTpanBaTth pa3BEpHyTHIE MNCHMEH-
HBIE U YCTHBIE OTBETHI C OITOPOIl Ha
nHGOPMAIHIO U3 yYEOHHUKA B CIIPABOY-
HBIX MaTE€PHAJIOB, TPAMOTHO HMCIIOJIB30-
BaTh U3YYEHHBINM NOHATUMHBIA annapar
Kypca XUMHUH .

6 Vcrionp30BaTh NP BEITTOJIHEHUHN
YYeOHBIX 3aJaHUI U B IPOIecce
HCCIIEOBATEIbCKON NeATEIIbHOCTH
HayYHO-TIOITYJISIPHYIO JINTEPATypy
XHUMHYECKOTO COAECPIKAHUSI, CIIPaBOU-
HBIE MaTepHaibl, pecypcsl UHTEepHEeTa

Tema 2. JneKTpouTUYecKas
avccouranua. XuMu4YeCcKue
peakinuu B pacTBOpax

(81)

Teopust 2IEKTPOIUTHUECKON THUCCOIINA-
IIUH . DJICKTPOIUTHI U HEJICKTPOIIUTHI .
KaTtnoHnsl, aHHOHBI . MeXaHu3M THUCCO-
[HAIMH BEIISCTB C Pa3IMUHBIMU
BUIAMH XUMHYECKOM cBs3H . CTEICHD
nucconmanui . CUIbHBIE U cla0bIe
DJIEKTPOJIUATHI .

6 PackpbIBaTh CMBICIT U3Yy4YaEMBbIX
MOHSITHUH, & TAKXKE CMBICJI TEOPHUU
IIEKTPOJIUTUUECKON AUCCOIUAIINH .

6 OOBSICHSITH MPUYUHBI JICKTPOIPOBOI-
HOCTH BOJTHBIX PACTBOPOB .

6 COCTaBIISITh YPaBHEHHUS JUCCOLHAIIAN
KHUCJIOT, IIICJI0YEH U COJIEH, ITOJTHBIE

IlpumepHbIe TEMBI,
pPackpbIiBaOIue TaHHbIA
pa3aes nporpaMmasi,

U KOJIHYECTBO YaCOB,
OTBOAMMOE HA UX U3YYeHHUEe

OcHoBHOe coaepxxanue

OcHOBHBIE BUABI AeATEJIbHOCTH
o0y4yarommuxcs

lMpodonxeHue mab.
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Peakuuu noHHOrOo OOMEHa, YCIOBHSI UX
npoTtekanus . loHHbIe ypaBHEHUS

peaxiuii .

XUMHYECKHUE CBOMCTBA KHCJIOT, OCHOBA-
HUH U COJICH B CBETE NIPEJICTaBICHUI 00
3JIEKTpOIUTHUECKON nuccoruanuu . Cpena
pactBopa . [loHATHE O TUAPOINU3E COJIEH .
KauecTBeHHbIE peakiiun Ha KaTHOHBI

Y aHUOHBI .

JleMoOHCcTpanuu

DnekTpudecKas MpOBOAUMOCTh PACTBO-
POB BCIIECTB; IBHKCHHE HOHOB B 3JICK-
TPUUIECKOM IIOJIE .

OnBITHI, WITIOCTPUPYIOIINE ITPU3HAKH
MIPOTEKAaHUs peakIuii HOHHOTO OOMEHa .
OnBITHI IO OIIPEACSIICHUIO CPEIEI B
pacTBOpax cojei (XJopuaa HaTpus,
KapOoOHaTa HaTpHs, XJOpHUJa [IUHKA) .

JlaGopaTopHble M NpaKTHYecKue
pa6oTsl

JlabopamopHnuiii onvim:

Peakiiuu HOHHOTO OOMEHa B pacTBOpax
3I1eKTpOIUTOB: cynbdara meau(ll)

U COKpaléHHbIE NOHHBIE YPaBHEHUS
XUMHYECKUX PEaKIi HOHHOTO
oOMeHa .

6 IlmaHupoBaTh U OCYIIECTBIISITH HA
MIPaKTUKE XUMHYECKUE SKCIEPHUMEHTEHI,
IIPOBOJTUTH HAOJIIOICHMUS, 1e1aTh
BBIBOJIBI IO pe3yJIbTaTaM 3KCIIEPUMEH-
Ta.

6 CrenoBaTh IpaBmiIaM 0€30MMacCHON
paboTe! B 1a00paTOPHUH IPU UCIIOIB30-
BaHUM XMUMHYECKOH MOCYIBI U 060pymo-
BaHUA .

6 IIpou3BOANTE BBIYMCICHHS IO XUMHUUE-
CKUM ypaBHEHHSIM .

6 BricTpanBaTh pa3BEépHyTEIC THCHMEH-
HBIE U YCTHBIE OTBETHI C OIIOPOH Ha
nHpOpMALIHIO U3 yu4eOHUKa U CIPaBOY-
HBIX MaTEpPHAaJIOB, TPAMOTHO HCIIOJIB30-
BaTh U3yYEHHBIN MOHATUWHBINA annapar
Kypca XUMHUH .

6 Vcriosnp30BaTh NpH BEIITOJIHEHUN
y4eOHBIX 3aJaHUH U B IIpoliecce
HCCIIeJOBATEIIECKOH NesITeIbHOCTH

" mEN04YH, KapOoHaTa HATPUS U COJISI-
HOM KHUCIOTBI, peaKlyusi HeUTpaau3aluuu
MEXIy TMIPOKCUIOM KaJlus U COJISTHOM
KHUCJIOTOM .

Ipaxmuueckas paboma:

No 1. PenieHue aKCriepUMEHTATBHBIX

3ajad4 10 TeMe .

Botuucnenusn
— T10 YPaBHCHUSIM XUMHUYCCKUX PEaKITHi

Hay4YHO-IOIYJIIPHYIO JIUTEPATYPY
XHUMHYECKOTO COACPIKAHUSI, CIIPaBOU-
HbI€ MaTepualbl, pecypcsl HTepHeTa

Pa3ges 2. HemeTasyibl M UX cOeJUHEeHUA (24 1)
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Tema 3. O61ias XxapaKTepu-
CTHKA XMMHYEeCKHX 3JIEMEeH-
TOB VIIA-rpynnsl. I'asoresst
(49

OOmas XxapaKTepUCTHKa TAJIOTCHOB .
OC0OEHHOCTH CTPOCHHSI aTOMOB 3THX
3JIEMEHTOB, XapaKTepHbIC IJIs1 HUX
crerneHu okucieHus . Ctpoenue u
(usmyeckue cBOHCTBA MPOCTHIX Be-
IIECTB — TAJIOT€HOB . XUMHYECKUE
CBOICTBa Ha IIpUMepe xJopa (B3anumo-
neificTBrE ¢ MeTajlJlaMH, HeMeTallJIaMu,
menoyamu) . Xioposonopon . ComnsiHast
KHCJIOTa, XUMHYECKHE CBOICTBA,
MoJIy4yeHue, npuMeHenue . KauectBen-
HBIE PEaKINH Ha raJloreHUI-UOHBI .
JlelicTBre XJiopa U XJOPOBOAOPOAA HA
OopraHusMm uesoBeka . Baxxneimue

XJIOpUAblI U UX HAXO0XKXJIACHHUE B IIPUPOIC .

JleMOHCcTpanun
BI/I,E[eOMaTCpI/IaJ'ILIZ TaJIOICHBI U UX
COEJIMHEHUS .

OOpa3usl XJIOPUIOB .

6 OOBIACHATH O0IIIEe 3aKOHOMEPHOCTH B
U3MEHEHHHN CBOMCTB HEMETAJJIOB U UX
COEeMHEHWH B IpeeiaXx MaJbIX IIepHo-
JIOB U I'J1aBHBIX noarpynn Ilepuonnye-
CKOi CUCTEMBI XUMHUYECKHX 3JIEMEHTOB
¢ y4€TOM CTPOCHHS HX aTOMOB .

6 XapakTepnu3oBaTb (PU3NIESCKUE U XHU-
MHYECKHE CBOHCTBA IMPOCTHIX BEIIECTB
rajoreHoB (Ha IpuUMepe XjJopa) U
CJIOHBIX BEIIECTB (XJIOPOBOIOPOA,
XJIOpHUAA HATPHs1), CHOCOOBI UX IOJIyde-
HUsI, IIPUMEHEHNE U 3HaYCHHUE B
MIPUPOJIC U )KU3HH YEJIOBEKa .

6 OnpenensaTh TaJIOTeHUI-UOHBI B
pactBope .

6 IliraHupoBaTh M OCYIIECTBIISITH Ha
MPaKTHKE XUMHUYECKHE dKCIIEPUMEHTEI,
MIPOBOJIUTH HAOIIOACHMUS, IeTIaTh
BBIBOJBI 110 pE3yJIbTaTaM SKCIICPUMEHTA .

IIpuMepHBIe TeMBI,
PackpbiBaoIve JaHHbIN
pa3aeJ nporpamMmmsl,

M KOJIM4YeCTBO 4aCOB,
OTBOAMMOE HA X U3yUeHHe

OcHoBHOe coaepxxanue

OcHOBHbBIE BHIbI JAeSITeTbHOCTH
00y4Yarommuxcs

JlaGopaTopHble U MpaKTUYeCKHe
pa6oTsl

JlabopamopHhuwiii onvim:
Pacno3HaBaHH€e XJIOPHUI-HOHOB .
Tlpaxmuueckas paboma:

Ne 2. TNonydeHue COJISTHOW KHCIIOTHI,
U3y4deHHe €€ CBOICTB .

Bovtuucnenusn

— 10 ypaBHeHl/IﬂM XUMHUYCCKUX peaK—
U, €CIIN OJIMH U3 PEearcHTOB JaH B
U30BITKE;

— 00BEMOB Ta30B MO YPAaBHEHHUIO
peaKIni Ha OCHOBE 3aKOHA OOBEMHBIX
OTHOIIIEHUH Ta30B

6 CnemoBaTh IpaBuiaM Oe30MacHOM pabo-
TbI B Ja0OpATOPUU MPHU HCIIOITH30BAHUU
XUMHYECKOH MOCYAbl U 000PYIOBaHHUS .

6 BricTpanBaTh pa3BEPHYTHIE TUCHMEH-
HbIE U YCTHBIE OTBETHI C OITOPOH Ha
nHpOpMAIIHIO U3 yU4eOHUKa U CIIPaBOY-
HBIX MaTEPHUAJIOB, TPAMOTHO HUCITOIB30-
BaTh U3yUYCHHBIH NOHATHUHHBIN ammapat
Kypca XUMUH .

6 lcnonbp30BaTh NIPU BBINTOJIHEHUU
y4eOHbBIX 3aJaHUI U B TIPOIIECCe
HCCJIEIOBATENILCKOM NesITeIbHOCTH
HAYYHO-TOIYJISIPHYIO JIUTEPATYPY
XHUMHYECKOr0 COJIEPIKaHUsI, CIIPaBOY-
HBbIE MaTepuaibl, pecypcbl MHTEpHETA

lpodonxeHue mabn.
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Tema 4. O6mas XxapaKTepu-
CTUKa XMMHYECKHUX 3JIEMEH-
ToB VIA-rpynnsl. Cepa u eé
coeaunenus (5 u)

OOmas xapaKTepHCTHKa 3JIEMEHTOB
VIA-rpynmbr . OcCOOCHHOCTH CTPOCHUS
aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIC
IUI1 HUX cTeneHu okucieHus . CtpoeHune
U (pusmyeckne cBOWCTBA MPOCTHIX
BEIIIECTB — KHCIIOPOJa U CEPHI .
AnnotrponHsle MOAU(UKAIIUM KHUCIOPO-
1a 1 cepbl . XUMUYECKHe CBOIHCTBA CEpHI .
CepoBogopol, ctpoeHue, pusndyeckue

6 OOBSCHATH OOIHE 3aKOHOMEPHOCTH
B U3MEHEHHU CBOWCTB 2JIEMEHTOB
VIA-rpynnsl 1 ux coeJUHEHUH
C Y4ETOM CTPOEHMSI MX aTOMOB .

6 XapakTepHu3oBaTh (pHU3NICCKHE
1 XUMHUYECKHE CBOMCTBA IIPOCTOTO
BEIIIECTBA CePHl U €€ CoeTNHEHUH
(cepoBOZIOpPOZIA, OKCUIOB CEPbI, CEPHOIt
KHCJIOTHI, CYJIb(}ATOB), CIIOCOOBI UX

U XUMHYECKHe CBOMCTBA . OKCHUIBI CEPBI
KaK MPEICTaBUTENIN KUCIOTHBIX OKCH-
noB . CepHast KuciaoTa, GpU3NIECKUE

1 XUMHYECKHE CBOMCTBa (00IIMe KaKk
MpeACTaBUTEIIs KJIacca KUCJIOT U CHEeIU-
¢ryueckure), npUMEeHEHHE .

XUMHUYEeCcKHe peaKIlnH, JIeXKaIIue B Oc-
HOBE IIPOMBIIIIICHHOTI'O cioco0a moiyyJe-
HUSI CEpHOM KMUCJIOTHI . ANlnapaThl U
MPOTEKAIOIIHNE B HUX MPOILECCH (Ha MpH-
Mepe MPOU3BOJACTBA CEPHOM KUCIIOTHI) .
Conu cepHO# KHUCIIOTHI, KaUeCTBEHHAas
peaxuus Ha CyJIb(aT-HoH .

HaxoxxeHue cepsl 1 €€ COeTMHEeHUH

B Ipupoze . XUMHUUIECKOoe 3arpsisHeHNe
OKpYKaloIlei cpeabl COSTMHEHUSIMU
cepbl (KUCIIOTHBIC TOXKIH, 3arpsi3HEHUE
BO3/IyXa B BOJOEMOB), CITOCOOBI €TO
MPEIOTBPAIICHHUS .

JleMoHCcTpanuu

Konnexnuu (Bumeomarepuanbl): cepa
U €€ COCIUHECHUA .

OOyrinmBaHHUE caxapa IoJI AeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOIl KHCIIOTHI .

JlaGopaTopHble M NMpaKTHYecKHue
pa6oThbI

JlabopamopHvie  onvimbi:
OOHapyxeHne cyiIb(aT-HOHOB .
B3aumoseiicTBue pa30aBieHHON cepHOi
KHCJIOTBI C LIHHKOM .

MOJIy4YeHHsI, IPUMEHEHHE U 3HAaUCHUE
B IPHUPOJIE U )KU3HH YeJIOBEKa .

6 OmpenensTe HATUYUE CYyJIb()aT-HOHOB
B PacTBOpE .

6 OOBSICHATH CyITHOCTb DKOJIOTHYSCKHUX
poOiieM, CBSI3aHHBIX C NepepaboTKOMU
COEIMHEHUN CEepHI .

6 IliraHupoBaTh U OCYIIECTBIISITH HA
MPaKTHKE XUMHUYECKHE dKCIIEPUMEHTHI,
MPOBOINUTEH HAOIIOAECHUSI, AeIaTh

BBIBO/IbI I1O0 pE3YyJIbTaTaM 3KCIICPUMEHTA .

6 CrenoBaTh mpaBuiIaM 0e30MacHOU
paboTe B 1abopaTopuu IPU UCIIOIB30-
BaHUU XHMHYECKOH MOCYyIbl U 000pyno-
BaHUS .

6 TIpon3BOIUTH BBIYUCICHHS TI0 XHMHUUE-
CKUM ypaBHEHHSIM .

6 Vcrionp30BaTh NPHU BBHIITOJTHEHUN
y4eOHBIX 3aJlaHu TEeKCTHl YUeOHHUKA,
crupaBouHble MaTepuaisl (Ileproande-
CKYIO CUCTEMY XHUMHUYECKHUX DJICMESHTOB
J. . MenneneeBa, TabIAIly pacTBOPH-
MOCTH KHCJIOT, OCHOBAaHHM U COJICH
B BOJE, DJICKTPOXHUMHUYECKUH Ps
HaNpsHKEHUH METaJUIOB) .

6 Vcrionp30BaTh IPU BBEITTOJTHEHUH y4e0-
HBIX 33JlaHUH U B IMPOIECCe UCCIea0Ba-
TEJIbCKOM ACATECIIBHOCTU HAYYHO-TIOITY -
JISIPHYIO JINTEpaTypy XUMHIECKOTO
coJiepyKaHusl, CIIPaBOYHbIC MaTepHAaJIbL,
pecypcsl MHTEpHETA

lMpodonxeHue mab.
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IIpumepHBbIe TeMBbI,
PacKpbIBalOIMe JAHHBIN
pa3aes NporpaMmabi,

M KOJIMYeCTBO 4YacoB,
OTBO/IMMOE HA UX U3y4YeHHUe

OcHoBHOE coiepikanue

OcHOBHBIE BHIBI AeSITeTbHOCTH
o0yuarommxcs

Buvtuucnenusn

— 110 YPaBHECHUSAM XUMHYECKHUX PEaKIIH;
— MacCOBOM J0JIH BBIXOJa IPOIYKTa
peakuu

Tema 5. O611ias XapaKTepu-
CTMKa XUMHY€eCKHX 3/1eMeH-
TOB VA-rpynimsl. A3or,
docdop u ux coeguHEeHUA
(7 9)

OO1as xapaKkTepUCTHKa 3JIEMEHTOB
VA-rpymmsl . OcOGeHHOCTH CTPOSHHSI
aTOMOB 3THX 3JIECMEHTOB, XapaKTESPHbIC
JUISI HUX CTETICHU OKHUCIICHUS .

A30T, pacpocTpaHeHHe B IPUPOJIE,
(usnueckre u XNMHUYECKHE CBOHCTBA .
KpyroBopot a3ora B IpHUPOJE .

AMMHak, ero GpuU3NYEeCKUe U XUMHYIe-
CKHe CBOWCTBa, IMOJIy4YeHHE U IPUMEHe-
Hue . Conn aMMOHUS, UX QPU3HISCKUE

W XMMHYECKHE CBOICTBA, IPHUMEHEHHE .
KauecTBeHHas! peakiiys Ha HOHBI
aMMOHUS .

A3oTHas KHACJIoTa, e€ pusmyeckue

1 XUMHUYECKHE CBOWCTBa (00mIme Kak
MPEACTaBUTEIIS Kiacca KHCIOT U
cnenuduaeckue) . Mcrmonp3oBaHne
HHUTPATOB U COJICH aMMOHHSI B KayeCTBE
MHUHEPAIBHBIX yI0OpEeHUH .

6 OOBSCHSITH 00IIIIe 3aKOHOMEPHOCTH B
W3MCEHEHHUH CBOWCTB DJICMEHTOB
VA-rpynnsl ¥ X COETMHEHUN ¢ y9ETOM
CTPOCHMS NX aTOMOB .

6 XapakTepu3oBaTh PU3INIECCKHUE U
XUMHYECKHE CBOMCTBA IMPOCTHIX
BEIIECTB a30Ta U pocdopa 1 ux coeau-
HCHUM (aMMHaKa, CoJicii aMMOHUS,
a30THOH KHUCJIOTHI, HUTPATOB, OKCUIA
docohopa(V) u pochopHOIT KUCITOTEHI,
¢ocdaToB), CHOCOOHI UX TTOTYUCHHUS,
MIPUMEHEHHE U 3HAaUYCHHUE B IPUPOJIE
W JKM3HH YEJIOBEKa .

6 OnpenensT HOHBI aMMOHUS U (oc-
¢aT-noHBI B pacTBOpE .

6 OOBSICHITH CyITHOCTB DKOJOTHISCKUX
po6JsieM, CBsI3aHHBIX C HaXOXICHHUEM
coeTMHEeHUH a3ora u pocdopa B
OKpyJKaroliel cpeae .
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XUMHYECKOE 3arpsI3HEHHE OKPYIKAKO-
meit cpeabl COeJUHEHUSIMU a30Ta
(KUCIIOTHBIC JOXIH, 3arpSI3HEHUE BO3Yy-
Xa, MOYBBI U BOJTOEMOB) .

Docdop, amIoTpoIrTHbIe MOAUPUKAITHN
docdopa, pusnueckne U XUMHUICCKHAE
CBOICTBA .

Oxkcua pochopa(V) u pochopnas
KHCJIOTa, (U3NYEeCKUe U XHUMHUYECKHE
cBoiicTBa, nmosty4yeHue . KauecTBeHHas
peakmus Ha pochaT-uOHEI .
Hcnonp3oBanue ¢ochaToB B Ka4ecTBE
MHHEPIBHBIX yA0OpeHuit . 3arpsi3HeHNe
MIPUPOJIHBIX BOAOEMOB (pochaTamu .

JleMoOHCcTpanuu

Konneknun: ¢ochop u nx coeauHeHHUS .
BsaumopelicTBre KOHIIEHTPUPOBAHHOM
a30THOU KHCJIOTBI C MEIBIO .

JlaGopaTopHble U MPaKTUYeCKHe
pa6oTsl

JlabopamopHuvie onvimul:

1 . BsaumojeiicTBue cosieii aMMOHUS

C WIENOYBIO .

2 . O3HaKOMJICHHE C O0Opa3laMHu a30THBIX
u GpochHOopHBIX yAOOPEHHUIA .
Ipaxmuueckas paboma:

Ne 3. [Nonyuenue ammuaka, U3ydeHue
€ro CBOMCTB .

Bovtuucnenusn
— I10 YpaBHEHUSIM XUMHUYECKHUX peaK-
85074

6 IllmaHupoBaTh U OCYIIECTBIISITH HA
MPaKTHKE XUMUYECKUE DKCIIEPUMEHTHI,
MPOBOAUTH HAOIIOAEHUS, AEIaTh
BEIBOJBI 1O pe3yJIbTaTaM dKCIIepH-
MEHTa .

6 CrnenoBaTh ITpaBrIaM O6e30IacHON
paboThl B 1a00OPaTOPUH IPH UCIIONB30-
BaHWH XMMHYECKOH IOCYIBI M 000pyHo-
BaHUA .

6 IIpon3BOIUTE BBIYUCICHHS 10 XMMHUYE-
CKUM ypPaBHEHHUSIM .

6 Vcrionp30BaTh NP BBHIITOJIHSHUN
y4eOHBIX 3aJlaHU TEeKCTHI YUeOHHUKA,
CIIpaBOYHBIC MaTepHaibl (IIEPHOIHIC-
CKYIO CHCTEMY XUMHUYECKHUX 3JIEMEHTOB
J1. 1. MenaeneeBa, TaGIUILy pacCTBOPH-
MOCTH KHUCJIOT, OCHOBAHUN U COJICH B
BOJI€, JIIEKTPOXUMHUYECKUM P
HaIpsHDKEHUI METaJIJIOB) .

6 Vcrionp30BaTh NP BEITTOJIHEHUHN
YYeOHBIX 3aJaHUI U B IPOIecce
HCCIIEOBATEIbCKON NeATEIIbHOCTH
HayYHO-TIOITYJISIPHYIO JINTEPATypy
XHUMHYECKOTO COAECPIKAHUSI, CIIPaBOU-
HbIe MaTepHuaJibl, pecypchl IHTepHeTa

IIpumepHBIe TeMbl,
pPackpbiBaove JaHHbINI
pa3zaeJ NnporpamMmel,

M KOJIM4YeCTBO 4aCOB,
OTBOAMMOE HA UX U3yUeHHe

OcHoBHoOe coaepxxanue

OcHOBHBIE BHIBI AeSITeTbHOCTH
o0yuarommxcst

MpodonreHue mabs.
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Tema 6. O611asa XapaKTepuc-
THKa XUMH4Y€eCKHX 3JIeMeH-
TOB IVA-rpynmnsbi.

Yriiepos ¥ KpeMHMH U UX
coeAUHEeHU

8w

Yrnepon, alsIoTponHble MOAu(pUKa-
W, pacIIpOCTpaHEeHUE B IPUPOJIE,
(pm3nueckre 1 XMMHYSCKHE CBOMCTBA .
Ancopbuus . Kpyrosopor yriepoaa

B IIPHPOJIE .

Oxcunsl yriaepona, ux GpusndecKkue

¥ XMMHYEeCKHe CBOHCTBA, UX JeHCTBHE
Ha YKUBbBIE OPTAaHU3MBI, TOTydIEHHUE

W IpUMEHEHHE . DKOJOTHIecKne mpooe-
MBI, CBSI3aHHEIE C OKCHIIOM YTJIepO-
na(lV); rumoresa T106aIBbHOTO MOTEILIE-
HHUS KJIMMAaTa; NapHUKOBBIA 3 (EKT .
VYronpHas KACIIOTa U €€ COJIH, UX
(u3nueckue 1 XUMHIECKHE CBOICTBA,
noxydeHne u npumMeHenune . Kauectsen-
Hasl peakius Ha KapOOHAT-HOHEI .
Hcnonp3oBanne KapOOHAaTOB B OBITY,
MEJUIIUHE, NPOMBIIUICHHOCTH, CEllb-
CKOM XO35IUCTBE .

ITepBoHavabHEIC TTOHSTHUSI 00 OpraHu-
YEeCKHX BEIIECTBaX KaK O COETUHEHUIIX
yriepoaa: 0COOEHHOCTH COCTaBa 1
ctpoeHus . [loHssTHE O GMOJIOrHYECKU
BaXKHBIX BEIIECTBAaX: )XHpaX, OeJKax,

6 OOBsICHATH OOIIMEe 3aKOHOMEPHOCTH
B U3MEHEHHU CBOWCTB 3JIEMEHTOB
IVA-Tpynnsl 1 ©X COeTUHEHUH ¢ yué-
TOM CTPOEHUS UX aTOMOB .

6 XapakTepu3zoBaTb QU3NIECKUE
U XMMHUYECKHE CBOMCTBA MPOCTHIX
BEIIIECTB yIJeposia U KPEeMHHUS U UX
coenuHeHH# (OKCUIOB yriepoaa,
YTOJIBHOW KUCJIOTHI, KApOOHATOB,
OKCHJa KPEMHHUS, KPEeMHHEBOH KHCIIO-
ThI, CHJINKATOB), CIOCOOBI UX MOIyYe-
HUsI, IPUMCHCHHUE U 3HAYCHUE B
MIPUPOJE U )KU3HU YEJIOBEKA .

6 OnpenensTe KapOOHAT- U CUIIMKAT-
HOHBI B pacTBOpE .

6 OOBSCHSITH CYIITHOCTH DKOJIOTHYECKUX
poOeM, CBA3aHHBIX C HAaXOXKJACHHEM
YIJIIEKHCIIOrO Ta3a B OKPYIKaromei
cpeze.

6 utrocTpupoBaTh B3aMMOCBS3b
HEOPraHWYEeCKHUX COCAMHCHHI yriepona
W OPraHMYECKHUX BEIIECTB .

6 [lmaHMpoBaTh U OCYLIECTBIISITH HA
MIPAKTHUKE XUMHUYECKHE KCIICPUMEHTHI,
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yrieBojax . MarepuanbHOE IUHCTBO
OpPraHUYEeCKHX U HEOPraHHIECKUX
COCIMHCHUH .

Kpemunii, ero ¢pusnyeckue u XuUMHIe-
CKHE CBOWCTBA, MOJIy4YCHHE U IPUMEHE-
HHE B DJICKTPOHUKE .

CoenuHEeHNs KPEMHHUS B IPUPOJIE .
OOmre npencraBieHus 00 OKCHIE
kpemuusi(1V) ¥ KpeMHHEBOI KHCTIOTE .
CwinkaThl, UX HCIOJB30BaHHE B OBITY,
MEeIHIMHE, TPOMBIIIICHHOCTH . Bax-
HEHIINEe CTPOUTEIIbHBIC MaTEPHAIIbL:
KepaMuKa, CTEeKJIO, IIEMEHT, OCTOH,
kene300eToH . [IpoGiieMbl 6e301macHOro
HCIIOJIB30BAHUS CTPOUTEIBHBIX MaTe-
pHaJIOB B IOBCEIHEBHOM YKU3HH .

JleMOHCcTpanuu

Monenu KpUCTaINIMYECKUX PEIIETOK
anMasa, rpaduTa, MOJIEKYJIbl ¢yuiepe-
Ha.

AncopOuus pacTBOPEHHBIX BEIIECTB
aKTHBUPOBaHHBIM yriiéM . [IpoTuBoras .
Buaeomarepualisl: CHIMKATHAS TIPO-
MBIIIJICHHOCTb .

Monenu MoJIeKyJ OpraHHYeCKHUX Be-
LIECTB .

JlaGopaTopHble U NPaKTHYeCKHe PaGoThl
Jlabopamopnuviil onvim:
KauecTBenHas peaknus Ha KapOOHAT-HOH .

TIPOBOIUTE HAOIIONEHUS, IeiaTh
BBIBOJBI IO PE3yIbTAaTaM 3KCIIEPUMEHTA .

6 CrnenoBaTh ITpaBIaM Oe€30ITacHON
paboThI B 1a00paTOpUH IIPH UCTIOIIB30-
BaHUU XMMHUYECKOH MOCYyabl U 000pyHO-
BaHUA .

6 VMcrionp30BaTh NPHU BBITTOJIHEHUHU
Y4eOHBIX 3aJaHUH TEKCTHI yueOHMKa,
crnpaBoyHble MaTepuansl (Ilepunoauue-
CKYIO CUCTEMY XUMUYECKUX 3JIEMEHTOB
J1. 1. MenaeneeBa, TaGIUILy pacCTBOPH-
MOCTH KHUCJIOT, OCHOBAaHUN U COJICH B
BOJIC, DJICKTPOXUMHUYECKUH PsiL
HaNpsHKEHUH METaJIOB) .

6 Vcrionp30BaTh OPU BBHIITOJIHSHUN
YYeOHBIX 3aJaHUI U B IIPOIecce
HCCIIEOBATEIbCKON NeATEIIbHOCTH
HayYHO-TIOITYJISIPHYIO JINTEPAaTypy
XHUMHYECKOTO COAECPIKAHUSI, CIIPaBOU-
HBIE MaTepHaibl, pecypcsl UHTEepHEeTa

IIpuMepHBIe TeMBI,
pPackpbiBaove JaHHbIN
pa3jaeJ NporpamMmsi,

M KOJIM4YeCTBO 4aCOB,
OTBOAMMOE Ha X U3YYeHHUe

OcHOBHOeE coaeprkaHue

OcHoOBHBIE BHBI AeSITeTbHOCTH
o0yuarommxcst

MpodonreHue mabs.
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Ilpakmuueckue pabomoi:

Ne 4 . IlomydeHue yriaeKucioro rasa .
KauectBennas peakuus Ha KapOOHAT-HOH .
Ne 5 . Pemenne skcriepuMeHTaIbHBIX
3amad 1o Teme «HemeTtamiss .

Buovtuucnenusn

— [0 YPaBHEHUSIM XUMHUYECKHUX peak-
Ui, €CIU OVH U3 peareHTOB JIaH B BUJE
BOJIHOT'O PacTBOpPAa C U3BECTHONH MacCcOBOM
nojeun

Pazaen 3. MeTa/Libl U Ux coeauHeHus (20 u)

Tema 7. O6miue cBoOMcCTBa
METaJJIOB
(49)

OOmast XxapaKTepUCTUKA XUMHYECKHUX
2JIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux noyiokeHus B I[leprnoanueckoit
CHUCTEME XUMHYIECKHUX JIEMEHTOB

J .. MenpneneeBa u CTpOSHUSI aTOMOB .
Crpoenue MetauioB . Mertamnueckas
CBS3b U METalNIMYecKas KpHUCTaInde-
cKasi peméTka DIEeKTPOXUMHYECKHIA
psAn HanpsbkeHud Meramios . dusuue-
CKH€ W XUMHYECKHEe CBOICTBA METAJIOB .
OO6mme crmocoObl MOTyYeHUsT METAJUIOB .

6 PacKpBIBaTh CMBICI H3y9aeMBbIX
MOHSATUHA U MPUMEHSTH 3TH NOHSITHS
IIPU OIIMCAHUU CBOMCTB BEIIECTB U UX
OpeBpalleHU .

6 OOBSCHSITH 00IIIIe 3aKOHOMEPHOCTH B
U3MEHEHUHU CBONMCTB 3JIEMEHTOB-METaJI-
JIOB U UX CO€IUHEHUI C y4ETOM CTpOe-
HHS UX aTOMOB .

6 XapaKkTepu3oBaTb CTPOCHHUE METAJUIOB,
obmue pu3udecKre U XUMHUYIECKHE
CBOIiCTBa METAJIJIOB .
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[ToHsiTHe 0 KOPPO3UM METAIIOB U
OCHOBHBIE CITOCOOBI 3alIUTHI OT KOPPO-
3un . CruiaBel (CTajiak, 9yTyH, JIOPATIOMHU-
HHH, OpoH3a), UX NIPUMEHEHHUE B OBITY U
MIPOMBIIIUICHHOCTH .

JleMoOHCcTpanuu

O3HaKOMJICHHE C 00pa3llaMH METaJIOB U
CIUIaBOB, UX (GU3UUYECKUMHU CBOHCTBAMH .
Mogenu KpucTasIM4eCKUX peIIETOK
METaJjjoB .

Buneomarepuansl: KOppo3usi MeTaIoB

JlaGopaTopHble M MpaKTHYECKHUE
pa6oThbl

Jlabopamopnvie onvimol:
OsHakomIleHHE ¢ O0Opa3sliamMu CILIaBOB
METAJLIOB .

3aBUCHUMOCTh CKOPOCTH pPEaKLHHU
MeTajula C KHUCJIOTOU OT IPHUPOIIBLI
MeTajuia .

Boltuucnenus

— MO YPaBHCHHSM XUMHYECKUX pPeaK-
I, €CIIU OJMH U3 PEarcHTOB COJICPIKUT
npuMecHu

6 XapakTepu3oBaTh OOIIME CIIOCOOBI
TIOJTy9EeHHST METaJIJIOB .

6 CrnenoBaTh mpaBuiIaM O0e30macHOU
paboThl B 1a00OPaTOPUH IPH UCIIONB30-
BaHWHA XMMHYECKOH IOCYIBI M 000pyHo-
BaHUA .

6 IIpon3BOIUTE BBIYUCICHHS 10 XHUMHUYE-
CKUM yPaBHEHHUSIM .

6 Vcrionp30BaTh NPH BEIITOJTHSHUHN
y4eOHBIX 3aJlaHU TEeKCTHI YUeOHHUKA,
crnpaBouHble MaTepuaisl ([Ieprnoanye-
CKYIO CUCTEMY XHUMHUYECKHUX DJICMEHTOB
J1. 1. MenaeneeBa, TabIUIly pacTBOPH-
MOCTH KHCJIOT, OCHOBAaHUM U COJIel B
BOJIE, JIIEKTPOXUMHUYECKUM P
HaNpsHKEHUH METaJIOB) .

6 Vcrionp30BaTh OPU BBHIITOJIHSHUN
y4eOHBIX 3aJJaHHUI U B IIpoIlecce
HCCIIEOBATEIbCKON NeATEIIbHOCTH
HayYIHO-TIOIIYJISIPHYIO JINTEPATYPY
XHUMHYECKOTO COJIEPIKaHMUsl, CIIpaBOY-
HbIe MaTepHuaJibl, pecypchl IHTepHeTa

Tema 8. BaxkHeliue MmeTaJi-
JIbI 1 UX CO€IUHEHUA
(16 9)

[lemounbie MeTayel . [TooxeHue B
[Mepuonnueckoit cucTeMe XMMHYECKUX
snemeHToB JI . I . MenneneeBa, crpoeHue
aroMoB . Haxoxxnenue B mpupoje .

6 OOBSICHITH OOIIHE 3aKOHOMEPHOCTH B
W3MEHEHHH CBOWCTB 3JIECMEHTOB-METaJl-
JIOB B IpyNIiax U UX COCJTUHEHUH C
Y4ETOM CTPOCHHUS UX ATOMOB .

IlpumepHbIe TEeMBI,
pPackpbiBaove JaHHbIN
pa3zaeJ NnporpamMmel,

H KOJIMYeCTBO YacoB,
OTBOAMMOE HA UX U3yUeHHe

OcHoBHoOe coaepxxanue

OcHOBHBIE BHIBI AeSITeTbHOCTH
o0yuarommxcst

MpodonreHue mabs.
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dusznueckue M XUMHYECKHE CBOMCTBa
(ma mpumepe Hatpus U Kamus) . OKCHIIBI
M THAPOKCUIBI HATpusl U Kanus . [Ipume-
HEHHE MIEJTOYHBIX METAIJIOB U UX
COCIUHECHUH .

IIlenouHO3eMenbHbIE METAJUIBI MarHUi
U KaJbllui, cTpoeHue atomos . [Tlonoxe-
Hue B Ilepuoguueckoil cucremMe XuMu4ye-
ckux snemeHToB [ . 1. Menneneena .
Haxoxxnenue B npupone . duznueckue u
XUMHYECKHUE CBOMCTBA . BaxxHelmue
COEIMHEHUS KaNbIs (OKCH, THIPOK-
cup, conn) . JKECTKOCTH BOABI M CITIOCOOBI
e€ yCTpaHeHus .

Amomunuii . Ilonoxxenue B Ilepuonnye-
CKOIl CHCTeME XHMHYECKHX JIIEMEHTOB
. . MenneneeBa, CTpo€HHE aTOMaA .
Haxoxnenue B nmpupoze . dusnueckue u
XUMHWYECKHE CBOICTBa . AM(OTEepHBIE
CBOICTBA OKCHJA U THAPOKCHUIA .

XKeneso . ITonoxxenue B Ilepuoauueckoit
CUCTEME XUMUUYECKUX JIEMEHTOB

I .. MenaeneeBa, CTpO€HUE aTOMa .
Haxoxxnenue B npupozne . dusnueckue

6 XapakTepnu3oBaTh GU3NIECKUE U XU-
MHUYECKHE CBOMCTBA IPOCTHIX BEIIIECTB
METAJJIOB M UX COETMHEHNH (OKCUIOB,
TUAPOKCHUIIOB, COJIEH), CITOCOOBI X
IIOJIy9eHHUsI, IPUMEHEHHE U 3HAaUCHNE
B IIPUPOJE U )KU3HH YEJIOBEKa .

6 Pacrio3HaBaTh ¢ MOMOIIBIO KaUE€CTBEH-
HBIX PEaKIui MOHBI METAJUIOB (MarHus,
ATIOMUHUSI, IIMHKA, JKeJie3a, MeIH) .

6 IIlmaHupoBaTh M OCYIIECTBIISITH HA
MMPaKTUKE XUMUUIECKHUE YKCIIEPUMEHTHI,
IIPOBOJUTH HAOIIOACHUS, AeJIaTh
BBIBOJIBI 1O PE3YJIbTaTaM KCIIEPUMEHTA .

6 CnemoBaTh mpaBWjiaM Oe30macHOM pado-
TBI B J1a0OpaTOPUU IPHU HCIOJIB30BaHUU
XAMHYECKOH MOCYAbI 1 O00PYIOBAHHUS .

6 IIpon3BOANUTH BBIYMUCICHHUS IO XHUMHYE-
CKUM ypaBHEHHSIM .

6 BricTpauBaTh pa3BEPHYThIE TMCbMEH-
HBIE U YCTHBIE OTBETHI C OIIOPOH Ha
nHpopMannio u3 ydeOHHUKa U CIIPaBOY-
HBIX MaTE€pPHaJIOB, TPAMOTHO HCIIOJIB30-
BaTh U3yYEHHBIN MOHATUWHBINA anmapar
Kypca XHUMHUH .
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MU XHMHYeCKHe CBoicTBa . OKCHIBI,
ruapokcuabl U conu xenesa(ll)
u xeneza(lll) .

JleMOHCcTpanuu

B3aumopeiictBue HaTpus ¢ BOJIOM .
OkpaluuBaHHe IJIaMEHU HWOHAMU HaTpHUs
M KaJIus .

OxpammBaHye MJIaAMEHH HOHAMH
KaJbIIHs .

BzaumoaelicTBre okcuaa KaabIlus C
BOJIOM .

Buneomarepuanbl: ropeHHe xeses3a B
KHCIJIOPOAE U XJIOPE .

JlaGopaTopHble U NpaKTH4YeCKHe paGOThI
Jlabopamopuvie  onvimol:
O3HakoMJIEHHE ¢ O0pa3laMu aJTFOMHHUS
U €Tr0 CILJIaBOB .

AMdoTepHBIC CBOWMCTBa THIPOKCHUIA
AJTFOMUHUS .

KauecTBenHbIE peakuy Ha HOHBI
JKeresa.

Ilpaxmuueckue pabomuwi:

Ne 6. JXKEcTkocTh BOABI M METONBI €&
YCTpaHEHUS .

Ne 7 . Pemenune sKCriepuMeHTAIBHBIX
3a1a4 no reMe «MeTayuiby .

Bovtuucnenusn

— O YPaBHEHHUSIM XUMHUYECKUX pPEaK-
U, €CJIU OIWH U3 PEearcHTOB JaH B
U30BITKE WITH COACPKUT IPUMECH;

— MacCOBO# JI0JIM BBIXOJa MPOAYKTa
peakiuu

6 VMcrionp30BaTh OPHU BBITTOJIHEHUHN
YJeOHBIX 3aJaHHI U B TIpoLiecce
HCCIEN0BAaTEIbCKON A€ TEeIBHOCTH
HayYHO-TIOITYJISIPHYIO JINTEPATypPy
XUMHYECKOTO COAEPIKAHUSI, CIIPaBOU-
HBIE MaTepHansl, pecypcsl MHTepHETa

IlpyMepHbI€e TEMBI,
pacKpbIBamoliye JaHHbIH
pasjeJs nporpamMmsl,

U KOJIU4eCTBO YacoB,
OTBOAVMOE Ha UX U3y4YeHue

OcHOBHOE coaeprKaHue

OCHOBHbIE BU/bI AESITETbHOCTH
0oGyYyarImxcsa

Paszpen 4. XuMus 1 oKpy:kamomas cpeaa (3 1)

OKoHYaHuUe mabis.
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Tema 9. BemyecTtBa 1 MaTepH-
aJIbl B )KU3HHU YeJI0BeKa

Bw

Hosrie MmaTepuasnbl H TEXHOJIOTHH .
BemecTtBa u marepuasnbsl B MOBCEAHEBHON
JKM3HU YeJIoBeKa . XUMUs U 3J0POBbE .
BesonacHoe ncnonp3oBaHne BelIeCcTB

W XUMHYECKHX PEaKIHi B OBITY .
IIpuponHbIe HICTOYHUKH yTIIEBOAOPOIOB
(yToib, IpUPOIHEI ra3, HepTh),
MPOAYKTHI UX NepepaboTKH, UX POIb

B OBITY W IPOMBIIIUICHHOCTH .

OCHOBBI 3KOJIOTHYECKOH TPaMOTHOCTH .
XUMHUIECKOe 3arps3HEHUE OKPY>Karo-

e cpensl (peaesibHO TomyCcTUMast
KoHIeHTpanus BemectB — [1/IK) .

Ponp XxumMum B pelIeHUN SKOJIOTHIECKUX
npooiemMm

6 XapaKkTepHu30BaTh POJIb XUMHUHU B pa3-
JUYHBIX cepax AesITeNTbHOCTH JIIOIEH,
OCHOBHBIE BEIIIECTBA U MaTEPHUAIIBI,
MIPUMEHSIEMbIE B )KU3HU COBPEMEHHOTO
qeJoBeKa .

6 OOBSCHSITH yCIOBHUsI OE30ITaCHOTO
HCITOJIb30BAaHUSI BEIIECTB U XHUMHIE-
CKHUX PEaKILUH B OBITY .

6 AHaIU3UPOBATh U KPUTUUECKHU
OIICHHMBATh HH(GOPMAIIHUIO O BIUSHHUHI
MIPOMBIIIUIEHHOCTH, CEJIBCKOT0 XO3sIH-
CTBa, TPAHCIIOPTA U P . HA COCTOSIHUE
OKpY>KalolIeH cpesl .

6 YMeTh OKa3bIBaTh IIEPBYIO IIOMOIIb IIPH
XUMHYECKHX 0XKOTraxX U OTPABICHUSAX .

6 [IppHIMAaTh ydJacTue B 0OCYXICHUN
mpo6IeM XUMHUYIECKON U KOJIOTHYe-
CKOM HampaBJICEHHOCTH, BBICKA3bIBaTh
COOCTBEHHYIO ITO3ULIMIO I10 ITpodiieMe 1
npeajaraTte BO3SMOXKHEIC ITYTH e
pemeHus
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IIpu pa3pabotke paboueit mporpaMMbl B TEMAaTHYECKOM ILJIAaHUPO-
BaHUU AOJ)KHBI OBITh YYTECHBI BO3MO>KHOCTHU HCIIOJIb30BAHUS DJICK-
TPOHHBIX (IIM(PPOBHIX) OOPA3OBATEIBHBIX PECYPCOB, SBISIIOIIMUXCS
Y4eOHO-METOIUYECKMMHU MaTepuaiaMu (MyJIbTHUMEIUNWHBIE IIPO-
rpaMMbl, DJIEKTPOHHBIE YYEOHUKU U 3aJaYHUKH, DJICKTPOHHBIE OU-
OJIMOTEKH, BUPTYyaJbHBbIE J1abOpaTOpUH, UTPOBBIC MPOTPAMMBI, KOJI-
JICKIIMHU TMPPOBBIX 00pa3zoBaTEIbHBIX PECYPCOB), HUCIIOJIb3yEeMbIMU
st OOy4YeHHsI W BOCHUTAHUS PAa3IMYHBIX TPYyNNO IOJIb30BAaTEIICH,
MIPE/ICTABJIICHHBIMH B JJICKTPOHHOM (IIM(POBOM) BHJIC U PEaATU3YIO-
muMu  auaaktaueckue Bo3MokHoctu UKT, conmepkaHme KOTOPBIX

COOTBETCTBYET 3aKOHOJIATEIILCTBY 00 0Opa30BaHUM .

DIIEKT

OHHBIE pPecypChl

Tembl

HNuTepHer pecypcsl

1. OcHOBHBIC 3aKOHOMEPHOCTH
XUMHYECKUX PEeaKLHi

https://resh.edu.ru/subject/lesson/2104/start/
https://resh.edu.ru/subject/lesson/2437/start/
https://resh.edu.ru/subject/lesson/2102/start/
https://resh.edu.ru/subject/lesson/2103/start/

2. DIIEKTPOIUTHYECKAS TUCCOITUAITHS.
XUMHUYECKHE PEAKIIMU B PaCTBOpax

https://resh.edu.ru/subject/lesson/1518/start/
https://resh.edu.ru/subject/lesson/1603/start/
https://resh.edu.ru/subject/lesson/1606/start/
https://resh.edu.ru/subject/lesson/3123/start/
https://resh.edu.ru/subject/lesson/2101/start/

3. O0miass XxapakTepucTUKa XUMUYECKHUX
aneMeHToB VIIA-rpynnel. ["amorenst

https://resh.edu.ru/subject/lesson/2075/start/

4. O06mias xapakTepHUCTUKAa XHMHUYECKHUX
aneMeHTOB VIA-rpynnbel. Cepa u eé
COCMHEHUS

https://resh.edu.ru/subject/lesson/2434/start/
https://resh.edu.ru/subject/lesson/2076/start/
https://resh.edu.ru/subject/lesson/2077/start/

5. OOmrasi xapakTepUCTUKA XUMHUYECKUX
sneMeHTOB VA-rpynmsl. A3ot, pocdop u
WX COCTMHECHUS

https://resh.edu.ru/subject/lesson/2078/start/
https://resh.edu.ru/subject/lesson/2074/start/
https://resh.edu.ru/subject/lesson/207 3/start/

6. O6m1as xapakTepucTHKa
XUMHYECKHUX 3J1eMeHTOB [V A-Tpynmnsl.
VYriepon v KpeMHHUH M MX COEAMHEHHUS

https://resh.edu.ru/subject/lesson/2072/start/
https://resh.edu.ru/subject/lesson/2071/start/
https://resh.edu.ru/subject/lesson/2070/start/
https://resh.edu.ru/subject/lesson/2069/start/
https://resh.edu.ru/subject/lesson/2068/start/

7. O0mme cBOMCTBA METAaJIOB

https://resh.edu.ru/subject/lesson/1607/start/



https://resh.edu.ru/subject/lesson/2104/start/
https://resh.edu.ru/subject/lesson/2437/start/
https://resh.edu.ru/subject/lesson/2102/start/
https://resh.edu.ru/subject/lesson/2103/start/
https://resh.edu.ru/subject/lesson/1518/start/
https://resh.edu.ru/subject/lesson/1603/start/
https://resh.edu.ru/subject/lesson/1606/start/
https://resh.edu.ru/subject/lesson/3123/start/
https://resh.edu.ru/subject/lesson/2101/start/
https://resh.edu.ru/subject/lesson/2075/start/
https://resh.edu.ru/subject/lesson/2434/start/
https://resh.edu.ru/subject/lesson/2076/start/
https://resh.edu.ru/subject/lesson/2077/start/
https://resh.edu.ru/subject/lesson/2078/start/
https://resh.edu.ru/subject/lesson/2074/start/
https://resh.edu.ru/subject/lesson/2073/start/
https://resh.edu.ru/subject/lesson/2072/start/
https://resh.edu.ru/subject/lesson/2071/start/
https://resh.edu.ru/subject/lesson/2070/start/
https://resh.edu.ru/subject/lesson/2069/start/
https://resh.edu.ru/subject/lesson/2068/start/
https://resh.edu.ru/subject/lesson/1607/start/

YacTtHoe o011e00pa3oBatesibHOE yUpexaeHue «Benma»

https://resh.edu.ru/subject/lesson/1602/start/

https://resh.edu.ru/subject/lesson/3124/start/

8. Baxuenmuume MeTtalulbl U UX
COEIUHEHUS

https://resh.edu.ru/subject/lesson/2067/start/

https://resh.edu.ru/subject/lesson/1604/start/

https://resh.edu.ru/subject/lesson/1605/start/

9. BemectBa M Marepuaibl B JKH3HHU
YeJIoBeKa

https://resh.edu.ru/subject/lesson/2064/start/



https://resh.edu.ru/subject/lesson/1602/start/
https://resh.edu.ru/subject/lesson/3124/start/
https://resh.edu.ru/subject/lesson/2067/start/
https://resh.edu.ru/subject/lesson/1604/start/
https://resh.edu.ru/subject/lesson/1605/start/
https://resh.edu.ru/subject/lesson/2064/start/

