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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo mnpeameTy «XUMHUS» Ha YPOBHE OCHOBHOIO OOILEro
o0pa30oBaHus COCTaBJIEHA HA OCHOBE TPEOOBaHUI K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro o0pa3oBaHusl, MPEICTAaBICHHBIX B
OI'OC 000, denepanbHOM ananTUPOBAHHOM 00pPA30BATENBLHOW MPOrPAMMBI
OCHOBHOTO 00111ero oOpa3oBaHUs AJIs CIAENBIX M CIa00BUASIIMX OOYy4YaroIUXCs
(Bapuanthl 3.2, 4.2 ®AOITI OOO0O), a Takke Ha ocHOBe enepanbHON pabouei
IpOrpaMMbl BOCIIUTAHUS U ¢ YYETOM KOHLEMIUHU MPenoiaBaHusl yueOHOro npeamera
«Xumus» B 00pazoBaTeNbHbIX opranu3anusx Poccuiickoit denepanmu.

[Iporpamma 1o XuMuUM JA€T MPEACTABICHHE O IeNsIX, OOIlel cTpaTeruu
oOy4deHHMsl, BOCIUTAHUS U Pa3BUTUA O0yYaIOUIUXCs CPeACTBAMHU y4eOHOro mpeaMera,
YCTaHABIMBAET 00s3aTeIbHOE  MPEJAMETHOE  CoJepKaHHe, IMpeaycCMaTpuBaeT
pacrpeneneHue €ero Mo KilaccaM M CTPYKTYpUPOBAaHUE IO pas3fenamM M TeMmam
OporpaMMbl 1O  XHMHH, ONPEAEISIET KOJWYECTBEHHBbIE U  KayeCTBEHHBIC
XapaKTEPUCTUKU COJIEPKAHUS, PEKOMEHIYEMYIO IIOCJIENIOBATENbHOCTh HW3YUYEHUS
XUMHH C YYETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOTUKU y4eOHOTO
npolecca, BO3PACTHBIX OCOOEHHOCTEW OO0y4aroluXcsi, OMpEIeNsieT BO3MOKHOCTH
npenMera IS peain3alii  TpeOOBaHWN K pe3ylibTaTaM OCBOEHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 00pa30oBaHUs, a TAKKe
TpeOOBaHU K pe3ysibTaTaM OO0y4YeHHUS] XUMHH Ha YPOBHE IIeJIel U3ydeHUs MpeaIMeTa
U OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEJIBHON JEATENBHOCTH OO0YyYaromerocs Io

OCBOCHHIO yqe6H0r0 COOCPKAHMA.

O0mas xapakrepucTukKa y4eOHOro npeamera « XuMushy
Bknag yue6Horo npeamMera « XUMHS» B JOCTUKEHUE LIeJIed OCHOBHOT'O OOIIETro
oOpa3oBaHus OOYCIIOBJICH BO MHOTOM 3HAY€HHUEM XHUMHYECKOW HAyKH B MO3HAHUU
3aKOHOB MPUPOIbI, B Pa3BUTUHU TIPOU3BOIUTEIHHBIX CHJT OOIIECTBA U CO3aHIUN HOBOU
0a3bl MaTepuaIbHON KYJIbTYPBHI.
XUMHUS KakK 3JEMEHT CUCTEMbl €CTECTBEHHBIX HAYK PaCIpOCTpaHWiIa CBOE
BIIMSIHME HAa BCE 00JIaCTU 4YEJIOBEUECKOrO CYIECTBOBAHMUS, 3ajJajla HOBOE BHUJICHUE

MHpa, CTajla HEOThEMJIEMbIM KOMIIOHEHTOM MHUPOBOU KYJIbTYpbl, HEOOXOJIUMBIM
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YCIIOBHEM J>KHU3HHM OOIIECTBA: 3HAHWE XUMUU CIY)KUT OCHOBOU ISl (DOPMHPOBAHUS
MHPOBO33PEHUST YEIIOBEKA, €ro MPEACTABICHHA O MaTepHUaTbHOM EIMHCTBE MHPA;
BOXHYIO  pOJb  WTpalOT  (GOpMHpPYEeMble  XHMHEW  TPEACTABICHUS O
B3aMMOIIPEBPAICHUSAX YHEPTUU U 00 SBOJIOIMU BEIIESCTB B MPHUPOE; COBPEMEHHAs
XAMHS HallpaBjeHAa Ha pelIeHHEe TJI00ANBHBIX MPOOJIEM YCTOWYHMBOTO Pa3BUTHS
YEJIOBEYECTBA — CBIPbEBOM, DHEPreTUYECKOW, MHUIIEBOM U  IKOJIOTMUYECKOU
0€30MacHOCTH, MPOOJIEM 3IpaBOOXPAHEHHUS.

B ycrmoBusXx BO3pacTalpIiero 3HAYEHUsS XWMHH B OKH3HH 0O0IIecTBa
CYIIECTBEHHO MOBBICHJIACH POJIb XUMHUYECKOTO 00pa3oBaHus. B miane coruanu3anuu
OHO SBJISICTCSI OJHMM U3 YCJIOBHH (OPMHUPOBAHMSI HWHTEIUICKTa JIMYHOCTH U
TapMOHUYHOTO €€ Pa3BUTHS.

CoBpeMEHHOMY  4YCJIOBEKY  XUMHUYCCKHE 3HAHHMS  HEOOXOAUMBI  JUIS
NpHOOpPETeHUsT OOIMIEKYIbTYPHOTO YPOBHSI, IO3BOJISIONIETO YBEPEHHO TPYIUTHCS B
COIIMYME M OTBETCTBEHHO YYacCTBOBaTh B MHOI0OOPAa3HOM JKM3HU OOIIECTBA, JIS
OCO3HAHMSI Ba)XXHOCTHU PA3yMHOI'0 OTHOILIEHHUS K CBOEMY 3J0POBBIO U 3JI0POBBIO
IpYyruX, K OKPYXKalIleW MNPUPOIHON cpene, Mg T'PaMOTHOTO TOBEACHUS TpU
UCIIOJIb30BAHUM PA3JIMYHBIX MAaTEPUATIOB U XUMHUYECKUX BEIIECTB B MOBCEIHEBHOM
KU3HU.

XuMu4eckoe oOpa3oBaHHWE B OCHOBHOM IIKOJIE SBJISICTCS ©Oa30BBIM 110
OTHOIICHUIO K CHUCTeMe o00mero xumMudeckoro oOpaszoBanus. IlosTromy Ha
COOTBETCTBYIOIIIEM €MY YPOBHE OHO pEalM3yeT MPUCYIIHE OOIIEMY XUMUYECKOMY
00pa30BaHMIO KIIOYEBBIC IIEHHOCTH, KOTOPBIE OTPa)KalOT TOCYAapCTBEHHBIE,
OOIIECTBEHHbIE W WHIUBHUAyaJIbHBbIE MOTPEOHOCTH. DTUM OMPEAENACTCA CYITHOCTh
oOmiedt crpaterun OOy4YEHHUS, BOCTIMTAHMS WU Pa3BUTHA OOYYAIOIIUXCS CPEICTBAMU
y4eOHOro peaMeTa «XuMUs».

N3yuenne npenmera

. CIIOCOOCTBYET peajn3alii BO3MOXKHOCTEH JUIsl CaMOpa3BUTHS U
dbopMupOBaHUS KYITbTYphI IUYHOCTH, €€ 001el 1 (GYHKIIMOHATHHOU TPAMOTHOCTH;

. BHOCUT BKJIaJ B (OPMHPOBAHWE MBINIIEHUS W  TBOPUYECKHUX
CIIOCOOHOCTEH MOJPOCTKOB, HABBIKOB X CAMOCTOSITEIIbHONW Y4eOHOM JCATEIBHOCTH,
OKCIIEPUMEHTATBHBIX H HCCIEAOBATEIbCKUX yMEHHH, HEOOXOJAMMBIX Kak B
MOBCEIHEBHOM XKM3HU, TaK U B TPO()ECCHOHATLHOM eI TeITLHOCTH;
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. 3HAKOMHUT CO CHEIU(UKON HAYyYHOTO MBIIUICHHS, 3aKIabIBAET OCHOBBI
LIEJIOCTHOTO B3IVIS[]a HA €IWHCTBO IPUPOJBI M YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATanoM B (pOPMUPOBAHUU €CTECTBEHHO-HAYUYHON I'PaMOTHOCTH MOAPOCTKOB;

. crocoOCcTByeT  (OPMHUPOBAHMIO  I[EHHOCTHOTO  OTHOIICHUS K
€CTECTBCHHO-HAYYHBIM 3HAHMSAM, K IMPHUPOJIC, K YEJIIOBEKY, BHOCUT CBOM BKIJIaJ B
HKOJIOTMYECKOE 00pa3oBaHUE O0yUaAIOIIHUXCA.

HazBanHble HampaBieHUs B OOyUYEHHHM XMMHUHU O0ECNEYUBAIOTCS CleUU(PUKO
coAepKaHUsI TPEAMETa, KOTOPBIM SBISETCS NEJArOTMYECKH aJanTUPOBAHHBIM
oTpakeHHeM 0a30BOI HAYKH XMMUHU Ha ONPEICICHHOM 3Talle €€ Pa3BUTHS.

Kypc xumMum OCHOBHOHM IIKOJBI OPUEHTUPOBAH HA OCBOEHHE O0YyUYaIOIIUMHUCS
OCHOB HEOPTraHWYECKOW XUMHHU M HEKOTOPBIX MOHSATUU M CBEACHUN 00 OTACIBHBIX
00BEKTaX OPraHUYECKOU XUMHUH.

CrtpykTypa cojepkanusi npeamera cGopMupoBaHa Ha OCHOBE CHCTEMHOIO
noaxoaa K ero uzydeHuro. CopepkaHuE CKIAAbIBAETCS W3 CHCTEMBI MOHATUN O
XUMUYECKOM 3JIEMEHTE M BELIECTBE M CUCTEMBI MOHATUA O XMMHUYECKOW pEaKIUu.
O6e 3TU cUCTEMBI CTPYKTYpPHO OpPraHU30BaHbI MO MPHUHIUIY IOCJIEI0BATEILHOTO
pa3BUTHs 3HAHWW HAa OCHOBE TEOPETHUYECKHUX INPEACTABICHUN Pa3HOr0 YPOBHSA:
aTOMHO-MOJIEKYJIIDHOTO YYEHUsI KaK OCHOBBI BCEro €CTECTBO3HAHHUS, YPOBHS
[Tepuonnueckoro 3akoHa [[. . MeHeneeBa Kak OCHOBHOTO 3aKOHA XMMUH, YUYCHUS
O CTPOCHMHM aTOMa W XHMHYECKOH CBSI3M, MPEJICTABICHHH 00 3JIEKTPOJMTHYCCKON
JUCCOLMALIMK BEIIECTB B PacTBOpax. TeopeTHUecKrue 3HaHUS pacCMaTpHUBAIOTCS Ha
OCHOBE OMIIMPUYECKH TIOJYYCHHBIX M OCMBICICHHBIX (DaKTOB, pa3BUBAIOTCS
MOCJICTIOBATEILHO OT OJTHOTO YPOBHS K APYTOMY, BBITIONHSS (DYHKIIMH OOBSICHEHUS U
MIPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BO3MOYKHOCTEHN MPAKTUYECKOrO MPUMEHEHUS
U TIOJIyYEHHUS U3Y4aeMbIX BEIIECTB.

Takast opranuzanusi COAEPKAHUS Kypca CIIOCOOCTBYET MPEICTaBICHUIO
XUMHYECKOW COCTaBIISIIOIIEM HAy4YHOM KAapTUHBI MHpPA B JIOTUKE €€ CHUCTEMHOU
npupoasl. TeM caMbIM  OOECHeYMBAEeTCS BO3MOXHOCTh  (OPMHUPOBAHUSA Y
00y4Jaromuxcs EeHHOCTHOTO OTHOIIEHUSI K HAYYHOMY 3HAHUIO M METOJIaM MO3HAHUS
B HayKe. Ba)xHO Takke 3aMETHUTh, UTO OCBOEHHUE COAECPHKAHUS Kypca MPOUCXOIUT C
MPUBJICUEHUEM 3HAHWW U3 paHEe H3YYEHHBIX KypcoB: «OKpyXaroluil MHUPY,

«bunonorugy u «dPusuka.



KoppexkunonHo-pa3BuBaOmuii MmoTeHIIMaa y4eOHOTO mpenMera «XUMHs»
o0ecrieurBaeT BO3MOXHOCTH [UJIsl TPEOAOJTCHHST OOyYAIOUUMUCS — CIETYIOMINX
cnenupUIeCKuX TPYAHOCTEH, 00YCITOBICHHBIX TITYOOKMMHU HAPYIICHUSMH 3PCHHS:

. OTCYTCTBHE Yy  TMOJABISAIONIETO  OOJBIIMHCTBA  OOyYaroOlIUXCS
BO3MOXXHOCTH BBISBIIATh TPHU3HAKKM XUMHUYCCKUX OOBEKTOB, YCTaHABIUBATH
pEe3yNIbTaThl M OCOOCHHOCTH TMPOTECKAHUS XHMHUYECKUX IIPOIIECCOB C IOMOIIBIO
3peHUS;

. CIIOKHOCTh YCTAHOBJICHUSI TPHYUHHO-CJICACTBEHHBIX CBSI3CH MEXIY
00BEKTaMH U SBJIICHUSIMH, 3aMEJJICHHOCTh U HEYETKOCTh X OTIO3HAHUS;

. OTCYTCTBHE BO3MOXXHOCTH TOJKPCIUICHUS IMOJIy4aeMbIX XUMHUYECKHX
3HAHHMH C TIOMOIIIBIO 3PUTEIIBHBIX 00pa30B.

[IpeoosieHre yka3aHHBIX TPYIHOCTEH IOJKHO OCYIIECTBIIATHCS Ha KaKIOM

yYpOKE YUHUTEIEM B MPOIIECCE CIEIMATBHO OPraHM30BaHHON KOPPEKIIMOHHON PaOOTHI.

esun n3yyeHust yueOHOro nmpeaMera « XMMHUsD)

K  HampaBieHuiO  TEpBOCTENEHHOW  3HAYMMOCTH  TpU  peau3aluu
oOpazoBaTelbHBIX  GYHKOUN  npeaMera  «XHMHUS»  TPATUIMOHHO  OTHOCST
dbopMupoBaHue 3HAHUM OCHOB XUMHUUYECKOM HAyKM Kak OO0JacTH COBPEMEHHOTO
€CTECTBO3HAHUSI, MNPAKTUYECKOM [ESITEIbHOCTH YeJIOBEKAa M KakK OJIHOTO U3
KOMIIOHCHTOB MHPOBOW KYJIBTYpBlL. 3ajaua IpeaMeTa COCTOMT B (OPMUPOBAHUU
CHUCTEMBl XHMHYECKUX 3HAHMH — BaKHEUIIUX (aKTOB, IOHSATHM, 3aKOHOB H
TEOPETUUYECKUX  TOJIOKEHUHN, JOCTYHMHBIX OO0OOIIEHUI  MHUPOBO33PEHUYECKOTO
XapakTepa, f3blKa HAayKH, 3HAHUM O Hay4YHBIX METOJax HU3Y4YEHHUsS BEUIECTB H
XUMHYECKUX PEAKIUH, a Takke B (OPMHUPOBAHUU M PA3BUTUU YMEHUH U CIOCOOOB
NEATENIbHOCTH, CBS3aHHBIX C IUIAHUPOBAHUEM, HAONIOJEHUEM U MPOBEICHUEM
XAMHYECKOTO JKCMEPUMEHTA, COOJIOJICHWEM IMpaBui O€30MacHOro OOpaIieHus ¢
BEILIECTBAMU B MOBCEAHEBHOMN KU3HHU.

Hapsiny ¢ »TuM uenu wu3ydyeHuss NOpeaMeTa B MpPOrpaMMmMe YTOYHEHBI U
CKOPPEKTUPOBAHbI C YYETOM HOBBIX IPUOPUTETOB B CHUCTEME OCHOBHOTO OOIIEro
obpazoBanusa. CerogHs B  oOpa3oBaHMM 0CO00  3HAYMMOW  MPU3HAETCS
HaIpaBJIEHHOCTh 00YUYEHHUSI Ha Pa3BUTHE U CAMOPA3BUTHE JIMYHOCTU, ((OPMUPOBAHUE
€e MUHTeJJIEKTa U o0uiel KynbTypbl. O0yueHne YMEHUIO YUUTHCS U IPOJIOJIKATh CBOE
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o0pa3oBaHuE CaMOCTOSITEIbHO CTAHOBUTCS OJHOM M3 BaXKHEHIIMX (PYHKIMMI yuyeOHBIX
[IPEIMETOB.

B c¢BsA3u ¢ 3TUM npU U3y4YEHUU IpeaMeETa B OCHOBHOM IIKOJIE JOMUHUPYIOLIEe
3HauYEHUE MPUOOPENIN TaKHUE LI, KaK:

. dbopMupoBaHUE HWHTEIJIEKTYadbHO pPa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIBHOMY NPHUHITHIO PpPEIIEHUH,
CIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM >KU3HU;

. HAIpaBJICHHOCTh OOy4Y€HHs Ha  CHUCTEMAaTUYECKOe MpUOOLIEHUE
yYalIUXCs K CaMOCTOSATEJIbHOM NO3HABATEJIbHOM AEATEIILHOCTH, HAYYHBIM METOJaM
no3HaHus, (GOPMUPYIOUIUM MOTHBALMIO U PA3BUTHE CIIOCOOHOCTEN K XMMUMU;

. oOecrieueHue YCIIOBH, CIIOCOOCTBYIOIINX IpUOOPETEHHIO
0Oy4YaroMMHCS OMBbITa Pa3HOOOPa3HOM NEeATEeIbHOCTH, TTO3HAHUS M CaMOIO3HAHUS,
KJTIOYEBBIX HABBIKOB  (KJIIOUEBBIX KOMIIETEHIIMI), HMEIOIIHNX YHHBEPCAIbHOE
3HAYEHHUE JUIS Pa3JINYHBIX BUJOB JEATEIIbHOCTH;

. (GopmMupoBaHue  yMEHHH  OOBACHATb M  OLEHUBaTb  SIBJICHMUS
OKPY’KaIOIIEro MUpa Ha OCHOBAaHWM 3HAHUW U ONBITA, IOJYYEHHBIX IIPU U3YYCHUU
XUMUU;

. (GopmupoBaHue y oOOy4yaroUMxcs TyMaHUCTHUECKHX OTHOILICHHI,
[NOHUMAHUSl I1ICHHOCTH XUMHUYECKUX 3HAHMW JUIs BBIPAOOTKH HKOJIOTUYECKU
11eJIeCO00pa3HOro MOBENEHUsT B OBITY M TPYJOBOW JEATENBHOCTH B LEIAX
COXPaHEHMsI CBOETO 370POBbs U OKPYKAIOLIEH IIPUPOIHON CPELBI;

. pa3BUTHE MOTHBAIMM K OOYyYEHHIO, CIIOCOOHOCTENW K CAMOKOHTPOJIIO U
CaMOBOCIIMTAHMIO Ha OCHOBE YCBOEHHUS OOLICUETIOBEUECKUX IIEHHOCTEH, TOTOBHOCTHU

K OCO3HAHHOMY BBIOOPY MpOdUIIS U HATTPABICHHOCTHU JaTbHEHUIIIEr0 00yUeHusI.

Koppekuunonnbie 3a1a4u:
. PazBuTre ocsa3aTeNbHOTO, 3PUTEIBHO-0CI3aTENIBHOTO (y CIENBbIX ¢

OCTaTOYHBIM 3PEHUEM) U CIIyXOBOT'O BOCIIPUSITHSI.

. Pa3BuTre npon3BOJIbHOTO BHUMAHUA.

. Pa3Butre u koppekiusa naMsTH.

. PazButre n KOppeKLUs MBICIUTENBHBIX ONIEPALIH.
. [Ipeononenue Bepbann3mMa 3HAHUH.
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. Pa3zBuTHe MOHOIOTMYECKON pEUH.

o OO0oraiieHrie aKTUBHOT'O U MACCUBHOIO clloBapsi, GOpMUPOBaHUE HOBBIX
MOHSATHH.

o Pa3ButHne n koppekuus ocsi3aHus U MEJIKOM MOTOPUKH.

o dopMHUpOBaHUE HABBIKOB OCS3aTEIBLHOTO, 3PUTEIHHO-0CI3aTeIBHOTO (Y

CJIETIBIX C OCTATOYHBIM 3PEHUEM) U CIIyXOBOI'O aHAJIU3A.

. OOyuenue mnpaBuiaMm 3anucu (opMysl M CHEUUATbHBIX 3HAKOB MpPHU
UCII0JIb30BaHuu cuctemsl JI. bpaiis.

. @OpMHUPOBAHUE HABBIKOB OCS3aTENBHOTO U 3PUTENBHO-OCI3aTEIBHOIO
(nnst chembIX C OCTAaTOYHBIM 3pEHHUEM) OOCIEeIOBAaHUS U BOCIHPHUATHS pelibePHBIX
nU300pakeHuH (MILTI0CTpaluii, CXeM, MaKETOB, YEPTEKHBIX PUCYHKOB U T.I1.).

. dopMUpOBaHUE YMEHHUS BBINOJIHATH MPOCTHIE peibedHbIe PUCYHKU U
NOCTPOEHHUSI P MOMOILH CHEIUATbHbIX HHCTPYMEHTOB.

. OOyueHue TexHMKE TmpeoOpa3zoBaHus (OpMynT U BBIPAKEHUN TMpHU
UCIOJIb30BaHUU cuctemsl JI. bpais.

. ®opMHpoBaHUE CHELHUATIbHBIX MPUEMOB O0CIEIOBaHUS U U300paKEHUS
U3y4aeMbIX O0BEKTOB TIOCTYIHBIM CIIOCOOOM.

. @opMUpOBaHHE, YTOYHEHHE WJIM KOPPEKIMs IPEICTAaBICHUNA O
MpeIMETAX U MPOLECCaX OKPYKAOIIEH AEHCTBUTEIbHOCTH.

. Pa3Butne ©  KOppeKkIMs  yMEHHUS  yCTaHaBIMBaTh IPUYUHHO-
CJICZICTBEHHBIE CBS3U.

. dopmupoBaHUEe YMEHHM U HaBBIKOB Oe30macHOro oOpallieHus cC
BEILIECTBAMHU 0€3 BU3yaJIbHOI'O KOHTPOJIS.

. CoBepllIeHCTBOBAHUE YMEHHSI OPUEHTUPOBATHCA B MUKPOIIPOCTPAHCTRE.

MecTo yueOHOro npeamMera « XMMHUsSD> B Y4eOHOM IJIaHE

B cucteme o6uiero oopa3zoBanus «XuMus» Npu3HaHa 00s3aTEIbHBIM y4eOHbIM
MpeaMETOM, KOTOPBI BXOJUT B COCTaB MpeaMeTHOU ob0nactu «EcTecTBeHHOHAy4UHbIE
MIPEIMETBI.

VY4yeOHBIM MIIAHOM Ha U3y4YeHHUE Y4eOHOTo npeaMera «XuMus» oTBeaeHo 136

y4eOHBIX YacoB — 110 2 yaca B HeJemto B 9 u 10 kinaccax COOTBETCTBEHHO.



COAEPKXAHUE YYEBHOI'O NIPEIMETA «XUMMUS»
9 kiacce
1. llepBoHayaibHble XUMHYECKHUE MOHATHS.

[Ipenmer xumun. Ponp XuMHM B JKU3HM 4YeEJNOBEKA. Tena W BELIECTBA.
du3nYeCcKue CBOMCTBA BEHIECTB. ATrperaTHO€ CcOCTOsSHUE BeuecTtB. lloHAaTue o
METO/IaX MO3HAHUA B XMMHHU. XUMHSI B CUCTEME HayK. UHCTbhIE€ BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJEKYJbl. XUMHUYECKHE HIeMEHThl. CHMBOJBI XUMHUYECKHX
31neMeHTOB. [IpocThie U ClIOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas ¢opmyina. BaleHTHOCT, aTOMOB XMMHUUYECKUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBAa cocTaBa BemnlecTB. OTHOCUTENbHAasE aToMHas macca. OTHOCHUTENbHas
MoOJIEKyJIgpHasi Macca. MaccoBasi J0JIsl XMMHUYECKOTO JIEMEHTA B COCAUHECHUH.

OU3NYECKUE U XMMHUYECKHUE SIBJICHUS. XUMHUYECKasi Peakius U €€ MPU3HAKH.
3aKOH COXpaHEHMs MacChl BeleCcTB. XHWMHUYECKHe YypaBHeHUs. Kiaccudukaius
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

XUMHYECKUA DKCIIEPUMEHT: 3HAKOMCTBO C XUMHWYECKOW TIOCYIHOH, C
npaBwiiaMu paboThl B JIA0OpAaTOpPUM M TNpUEMaMu OOpalieHusi ¢ J1abopaTOPHBIM
o0oOpyAOBaHMEM; HW3yYe€HHWE U ONUCaHWe (PU3NYECKUX CBOMCTB  0OpPa3IOB
HEOpPraHMYECKUX BEIIECTB; HaOmoaeHue (u3ndyeckux (IUIaBICHHE BOCKA, TasHUE
JbJa, pacTUpPaHUE caxapa B CTyIIKE, KUIICHUE U KOHJAEHCAUUs BOJbl) U XUMUYECKHUX
(ropeHue cBe4M, NPOKAJIMBAHHE MEIHOM IPOBOJIOKH, B3aUMOJCHCTBUE MeJla C
KHCJIOTOM) SIBICHUM, HAOMIOICHUE U OMKMCAHUE MPU3HAKOB MPOTEKAHUS XUMUYECKUX
peakiuil (paslioKEHHE caxapa, B3aHMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUAOM
Oapus, paznoxenue ruapokcuaa meau(ll) mpu HarpeBanuu, B3auMOICHCTBUE Kee3a
¢ pactBopoM conu Menu(Il)); uzyyenue cnocoboB pazaeneHus cMecei (C MOMOIIbIO
MarLurta, (uibTpoBaHWE,  BbIIApUBAHHE, JUCTHWIUIALMS,  XpomaTorpadus),
MPOBEJICHUE OYMCTKHM TMOBAPCHHOW COJIM;, HAOMIOACHUE W OMHCAHHWE PE3YJIbTaTOB
MPOBEJICHUSL OIbITA, WUIKOCTPUPYIOIIETO 3aKOH COXPAaHEHHMS MACChl; CO3/1aHUE
MoJienel MOJIeKyT (IIapOCTEPIKHEBBIX).

2. BaxkHeiilnue nmpeacTaBuTe] M HEOPraHMYECKUX BEIIECTB.

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopoa — 3J€MEHT U MPOCTOE

BellecTBO. HaxoxkaeHwe Kuciopona B HOpupoae, (puznueckue U XUMHUUYECKHUE
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cBoiictBa (peakuuu ropenusi). Oxcunpl. Ilpumenenue xucnopona. CrocoOs
MOJIyYEHHUS KUCIIOpoJia B 1aOOpaTOpUH U MPOMBIILIEHHOCTH. KpyroBopoT Kuciopo/ia
B npupoje. O30H — aJoTporiHast Moau(UKaIUs KUCIOpoa.

TemoBoit 3 @PexkT XUMUYECKON peakuuu, TEPMOXMMHUYECKHE YpaBHEHUS,
9K30- ¥ SHJOTEPMHUYECKUE peakuu. TOIIMBO: yrojib U ME€TaH. 3arpsi3HEHUE BO3/1yXa,
yCUJIEHHUE MapHUKOBOTO 3 (exTa, pa3pylieHue 030HOBOTO CIIOS.

Bopopon — »amemeHT M 1mpoctoe BemectBo. Haxoxxaenuwe Bomopona B
npupoje, Gu3nyeckrue U XUMHUYECKUE CBOMCTBA, MPUMEHEHUE, CIIOCOOBI MOTYUYEHHUS.
Kucnots! u conm.

KomnuecTBo BemectBa. Monb. MonsipHas Mmacca. 3akoH ABOrajapo.

MomnsipHbiii 00beM ra3oB. PacdeTsl Mo XUMUYECKUM YpaBHEHUSIM.

Odusznyeckue CcBoWcTBa BOAbl. Boja kak pacTtBopuTEnb. PacTBOpBHI.
HaceimienHble W HEHACHIIICHHBIC PACTBOPHI. Pacmeopumocms eewecmeé 6 6ooe.
MaccoBasi 107151 BElIECTBA B pacTBOpe. XUMHUUYECKHE CBOWCTBAa BOJAbI. OCHOBaHWSI.
Ponps pacTBOpOB B Ipupoze M B KU3HHU 4YesioBeKa. KpyroBopoT Boabl B NpPHUPOJE.
3arpsi3sHEeHHuEe NPUPOAHBIX BoA. OXpaHa U OUKUCTKA IPUPOIHBIX BOJ.

Knaccuduxanuss nHeopranuuyeckux coeauHeHuit. Oxcunpl. Knaccudukarms
OKCHJOB:  coieoOpa3yromue  (OCHOBHBIE,  KHCJIOTHbIE,  aM{(OTEepHBIE) U
Hecoseobpasyromue. HoMmeHknarypa OKcuaoB (MeXIyHapoaHas M TpUBUAJIbHAs).
DU3nYECKUE U XUMHUYECKHE CBOMCTBA OKCUIOB. [loydyeHrne OKCHIoB.

OcHnoBanusi. Knaccudukanuss OCHOBaHMI: IENOYM U HEPACTBOPUMBIC
ocHoBaHus. HoMmeHknaTypa OCHOBaHUN (MEXIyHapoJIHass M TpUBUAIbHASA).
DU3nYEeCKUEe U XUMMHYECKHE CBOKMCTBA OCHOBaHUM. [loydenrne ocHOBaHUI.

Kucnotsl. Knaccubukamus kucinor. Homenkinarypa KucioT (MexmayHapoIHAs
1 TpuBUaibHas). OU3MYECKHE U XUMHUYECKHE CBOMCTBAa KHUCIOT. Psijg akTUBHOCTH
metaoB H. H. bekerona. [lonydyenue kucior.

Conu. HomeHnkiatypa coseil (MexXayHapoaHas U TPUBHAIbHAS).

duU3nYEeCKUE U XUMHYECKHE CBOMCTBA cosei. [lonydyenne conen.

['eHeTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCIUHEHUM.

XUMUYECKUA  AKCIIEPUMEHT: KAYECTBEHHOE OIPEICICHUE COAECpKaHUA
KHCJIOPOJIa B BO3AyXE; MOJyUYeHHE, COOMpaHue, paclio3HaBaHUE U U3yYEHUE CBOMCTB
KHCJIOpPO/Ia; HaOJII0JIeHUE B3aUMOJCHUCTBHS BEIIECTB C KHUCIOPOAOM M YCJIOBUS

10



BO3HUKHOBEHUSI M NPEKpAILEHUs TopeHus (moxapa); 03HaKOMJIEHHE ¢ oOpaslaMu
OKCHUJIOB M ONHCAaHWE HX CBOWMCTB; MOJy4YECHHE, COOMpAHHUE, paClO3HABAHUE W
M3y4YEHHE CBOMCTB BOJIOpOJa (FOpPEHHE); B3aUMOJACIHCTBUE BOJOPOJA C OKCHIOM
Menu(Il) (Bo3MOXHO UCIOIB30BaHUE BHACOMATEPHUAIOB); HAONIOJEHUE O0pa3loB
BEIIECTB KOJIMYECTBOM | MOJIB; HCClIeOBAHUE OCOOEHHOCTEW PacTBOPEHHUS BEIECTB
C pPa3IM4yHOM pPACTBOPUMOCTBIO; NPUTOTOBJIEHUE PACTBOPOB C ONPEAECICHHOU
MacCOBOM J0JI€ PAaCTBOPEHHOIO BEIIECTBA; B3aMMOJEMCTBHUE BOJBI C METAJLUIAMU
(HatpueM W KajbluMeM) (BO3MOXKHO  HCMOJB30BaHUE  BUJIEOMATEPUAIIOB);
ONpENEJICHUE pPACTBOPOB KUCIOT M WIEJNOYEH C TOMOLIBK HHAUKATOPOB;
UCCIIeIOBaHWE  O0pa3lOB  HEOPraHMYECKUX  BEIIECTB  PA3IMUYHBIX  KJIACCOB;
HAOJII0/IEHUEe W3MEHEHUS OKPACKH WHJMKATOPOB B PACTBOPAX KUCIOT U HIEIOYEH;
u3ydeHue B3aumojiecTBusa okcuaa Mmeau(ll) ¢ pacTBopoM cepHOM KUCITOTBI, KUCIIOT C
METaJUIaMH, PEaklUil HEUTpaau3aliu; IOJYyYEeHHE HEePACTBOPUMBIX OCHOBAHWMH,
BBITECHEHHE OJHOTO  METala JAPYrMM M3  pacTBOpa  COJM;  pELICHUE
AKCHEPUMEHTAIBHBIX 3aJay 1o TeMe «BakHelmme Kiaccbl HEOPraHMYECKUX
COEIMHEHUI).

3. Ilepuoauueckuii 3akoH u Ilepuoauyeckasi cucTeMa XUMHYECKHX IJI€eMEHTOB
. U. MenneneeBa. CtpoeHue aTomMoB. XMMHUYeCKasi CBA3b. OKHUCJIUTEIbHO-
BOCCTAHOBHUTE/IbHbIC PeAKINH.

[lepBbie TOMBITKM KIAcCU(PHUKAIMA XUMHYECKHX 3JIeMEHTOB. [loHaTtne o
IPYIIaxX CXOJIHBIX BJEMEHTOB (LIEJIOYHbIE U IIEJIOYHO3EMEJbHBIE METAIUIbI,
TaJIOTeHbI, MHEPTHBIE Ta3bl). DIEMEHTHI, KOTOphIe 00pa3yloT aMpOoTepHbIE OKCUIIBI U
TUIPOKCHIBL.

[Tepuonnueckuii 3akoH. Ilepronnueckas cucreMa XMMHUYECKUX JIEMEHTOB /l.
N. MenneneeBa. Kopotkonepuoanas u aimHHonepuogaHas ¢opmel [lepuoanueckoi
cucrembl xumuueckux diemeHtoB JI. . Menneneesa. Ilepronsl W TpyIIbL
PU3NYECKUN CMBICI HOPSIAKOBOTO HOMEPA, HOMEPOB MEPHUOJIA U TPYIIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aToMHBIX sifiep. M3otomnbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX  000JI0OYEK  aTOMOB  mepBbIX 20  XUMHUYECKHX  3JEMEHTOB
[Tepuonnueckorn cuctemsl [[. WM. MenaeneeBa. XapakTepUCTHKA XUMHUYECKOTO

3JIEMEHTA I0 ero nosnoxeHuto B [lepuonnueckoii cucreme 1. . Menaeneena.
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3aKOHOMEPHOCTM H3MEHEHHUSI paauyca aTOMOB XHMHUUYECKHUX BJIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOMCTB IO IpynnaM M NEpUoAaM. 3HAUYCHUE
[Tepuonnueckoro 3axkoHa u Ilepruoandeckol CUCTEMbI XMMHUUYECKHX 3JIEMEHTOB IS
pa3BUTHs HayKu U IpakTuku. 1. 1. MenneneeB — y4eHbIld U TPaXKIaHUH.

Xumuueckass CBs3b. KoBajlieHTHass (moisipHass W HEMOJSpPHAs) CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAS CBS3b.

Crenenb OKHUCJICHUS. OKuCIUTENbHO-BOCCTAHOBUTEIIBHBIE pEaKInH.
[Tpouieccrl OKUCIEHUSI U BOCCTAHOBIICHUSA. OKUCIUTENN U BOCCTAHOBUTEH.

XUMHUYECKUNA OKCIEPUMEHT: H3y4YeHHEe OOpas3IloB BEIIECTB METALUIOB U
HEMETAJUIOB; B3aUMOJICUCTBUE THIPOKCHIA [IMHKA C pACTBOPAMH KHUCJIOT U IIEJIOYEH;
IPOBEJICHUE OMBITOB, WJUTIOCTPUPYIOLIAX MIPUMEPHI OKHUCJIUTEIBHO-
BOCCTAHOBUTEJILHBIX peakiuii (ropeHue, peakiuy pa3nokKeHus, COCTUHECHU).

MexnpeaMeTHbIe CBA3H.

Peanuzaius MeXnpeaMETHBIX CBA3EU MPU U3YUEHUU XUMHUU OCYIIECTBIISIETCA
yepe3 UCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHITUH, TaK M MOHSITHH,
SABJSIOIIUXCS CUCTEMHBIMU JUI OTAEJBHBIX MPEAMETOB €CTECTBEHHO-HAaYyYHOI'O
LMKJIA.

OO0mue ecTecTBEHHO-HAyuYHbIE TMOHATHA: HAay4YHbIH (hakT, TUIOTE3a, TEOpHs,
3aKOH, AaHaJdW3, CHUHTE3, KIacCU(pUKAIUI, TEePUOAUIHOCTh,  HAOJIOJICHHE,
JKCIIEPUMEHT, MOJEIINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

dusuka: marepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJINU]I, U30TOIIbI,
PaAMOAaKTHBHOCTh, MOJIEKYJA, JJICKTPUUECKHH 3apsii, BEIIECTBO, TeJI0, 00BeM,
arperaTHOe COCTOSTHUE BEIECTBA, ra3, GU3NUECKUE BEIHMUMHBI, SUHUIIBI U3MEPEHUS,
KOCMOC, IJTaHETHI, 3Be3/1bl, COJHIIE.

buonorus: horocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpAIBI, TOPHBIE TTOPOJIBI, TTOJIE3HBIC

HCKOITa€MbI€, TOIJIUBO, BOJHBIE PECYPCHI.

10 xaace
1. BemecTBO M XMMHUYeECKHE PeaKINH.
[Tepuonnueckuit 3akoH. [lepruonnueckas cucreMa XUMHUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHMe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHUHM CBOWCTB
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XUMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KalWsl, KAJIbIUSA U UX COCTUHEHHUH B
COOTBETCTBUHM C TOJOKEHUEM 3JIeMEHTOB B Ilepronndeckoid cucteMe U CTPOCHUEM
HX aTOMOB.

Ctpoenune BemiecTBa: BHUAbI XMUMHUYECKOW CBSI3U. THIBI KPUCTAILNTAYECKHUX
pEIIETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT TUIMA KPUCTAIIMYECKOM PELIETKU U
BUJIa XUMUYECKOU CBS3U.

Knaccuduxanys 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB (MEXAyHApOIHAS
U TpUBHAJIbHAs1). XMMHUYECKUE CBOWCTBA BEIIECTB, OTHOCAIIMUXCA K Pa3TUIHBIM
KJlacCaM HEOPTraHWYECKUX COCIUHEHUN, TEeHETHYEeCKas CBA3b HEOPraHUYECKUX
BEILIECTB.

Knaccuduxaiys XUMUYECKUX peakIui 1Mo pa3iMuyHbIM MpHU3HaKaM (10 YUCITY
U COCTaBy YYacTBYIOIIUX B PEAKIMU BEIIECTB, IO TeIuioBoMy 3ddekTy, Mo
U3MEHEHHUIO CTENEeHEH OKHCIICHHS XUMHUYECKHUX JJIEMEHTOB, MO OOpPaTUMOCTH, IO
Y4acTHIO KaTanu3atopa). JK30- M JIHIAOTEPMHUYECKUE PEaAKIUU, TEPMOXUMHUYCCKHE
YpaBHEHUS.

[lonsitue o ckopoct xumuueckoi peakiuu. [loHsiTHE 00 0OpaTUMBIX |
HEOOpaTUMBIX XUMHUYECKUX peakiusx. [loHsATHEe O TOMOTreHHBIX U TeTePOreHHBIX
peakuusix. [lonamue o xumuueckom pagrnogecuu. Paxmopbwl, 8IUAIOWUE HA CKOPOCb
XUMUYECKOU peaKyuu U NOJ0ACeHUEe XUMUYECKO20 PABHOBECUSL.

OKHUCITUTENHPHO-BOCCTAHOBUTEIBHBIE  pPEaKIMM,  DJIEKTPOHHBIM  OajaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOMN peaKkiuu. CocraBiienue YpaBHEHU U
OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKUMA €  HKCHOOJIb30BAHMEM  METOAA
3JIEKTPOHHOTO OajaHca.

Teopust 3AEKTPONUTUUECKON AUCCOIUALMU. DIEKTPOIUTH U HEANEKTPOJIUTHI.
KaTtnonsl, aHnoHbl. MeXxaHM3M JUCCOLMALMM BEMIECTB C PA3JIUYHBIMU BUIAMHU
xumuyeckoi cBsizu. Crenens gucconuanuu. CUIbHbBIE U Ca0bIe 3JIEKTPOIUTHI.

Peakuuu moHHoro oOMeHa. YciioBUsl MPOTEKAHUS peaKUii MOHHOTO OOMEHa,
MOJIHBIE W COKpalleHHbIE MOHHbIE YypaBHEHUs peakiuil. CBoWCTBa KHUCIOT,
OCHOBAHUMN U COJIEW B CBETE MPECTABICHHUN 00 3JIEKTPOIUTUUYECKOU AUCCOIUAIUU.
KauecTBeHHbIE peakiiuu Ha UOHBL. [lonamue o eudponuse conell.

XUMUYECKUNA SKCIEPUMEHT: O3HAKOMJICHHE C MOJEISMHU KPUCTALUIMYECKHX
PELIETOK HEOPraHMYECKUX BEIIECTB — METAJNIOB U HeMEeTauloB (TpaduTa U anMasa),
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CIOKHBIX BEIECTB (XJIOpHUIa HATPHs); HCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTHU
XUMUYECKOM peaKIuu OT BO3JACHCTBUS Ppa3IMYHBIX (PAKTOPOB; HCCIEIOBAHUE
ANEKTPONPOBOJHOCTA PACTBOPOB  BEIIECTB, IpPOLECCAa JUCCOLMALMM  KHUCIOT,
mesnoyel u cojed (BO3MOKHO MCIOJB30BAHME BHJIEOMATEPHUANIOB); MPOBEICHUE
OMBITOB, WUIIOCTPUPYIOIIUX TMPU3HAKU TPOTEKAHUS peaKkIuid HOHHOrO OOMeHa
(oOpazoBanme ocajka, BbIJCJICHHE Tra3a, oOpa3oBaHWE BOJIbI);  OIBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBI  OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKLU
(ropeHue, peakiuu pasJIoKEHUs, COCAUHEHHUS); pPaclo3HABAHUE HEOPraHUYECKHUX
BEIIECTB C  TMOMOIIBIO  KAUYECTBEHHBIX  pPEaKIMid HAa  HOHBI;  PELICHUE
AKCIIEPUMEHTAJIbHBIX 3a/a4.
2. HemeTanJibl M X COeTUHEHUSI.

O6mast xapaktepucThka TramoreHoB. (OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne U (U3NYECKHE CBOMCTBAa MPOCTHIX
BEII[ECTB — TaJIOTeHOB. XMMHUYECKHE CBOMCTBA HAa TIpUMeEpe Xjlopa (B3auMOoeHCTBHE
C MeTajllaMH, HeMeTajulaMH, Ineiodyamu). XjopoBoaopod. ComsiHas KHCIOTa,
XUMUYECKHE CBOMCTBA, NOJIy4YeHUE, IPUMEHEHUE. JIelicTBHE XJI0pa U XJIOPOBOIOPOIa
Ha OpraHu3M 4esoBeka. BaxkHelnne XJI0puIbl U UX HAXOXKIAEHUE B IPUPOJE.

O6mast xapaktepucTthka 37JeMeHTOB VIA-rpymmbsl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTETIEHU OKUCIICHHUS.

Ctpoenne u (pu3nUecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U CEPHI.
AnnoTtporiHble MOAUGUKAIIMU KUCJIOPOJia U Cepbl. XMMHUYECKHE CBOWCTBA CEPBHI.
CepoBoniopos, cTpoeHue, pu3ndeckne U XuMudeckue cBONCTBA. OKCHIBI CEPhl Kak
MPEICTaBUTENN KUCIOTHBIX OKCUIOB. CepHas KuCIOTa, GU3HUECKHE U XUMUYECKUE
cBoiicTBa (OOmIME Kak TPEACTaBUTENd Kjlacca KHUCIOT U cHerupuyecKue).
XUMHUYECKUE PEaKlMH, JeKallMe B OCHOBE MPOMBIIIJIEHHOIO CIOco0a MONTy4YeHUs
cepHoil kucnotel. [Ipumenenue. Conu cCepHON KUCIOThI, KAUECTBEHHAs PEaKIMs Ha
cynbdar-uoH. Haxoxnenuwe ceppl W €€ COCAMHEHHH B TPUPOJE. XUMHUUYECKOE
3arpsA3HEHUE OKpYXKAlolled Cpelbl COCIUHEHUSIMH Cepbl (KUCIOTHBIE JOXKH,
3arpsi3HEHUE BO3AyXa U BOJIOEMOB), CITIOCOOBI €0 MPeI0TBPALICHHUS.

OO6mast xapaktepucTuka 37eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOEHUS

4ATOMOB, XapPaKTCPHBIC CTCIICHU OKHUCIICHHA.
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A30T, pacnpocTpaHeHue B NpHUpPoAE, (PU3NYECKHE UM XMMHUUYECKHE CBOWCTBA.
Kpyrosopor a3ora B mpupoge. AMMHUak, ero puanyeckue 1 XUMHYECKHE CBOMCTBA,
noiyyeHue u npumeHeHue. Conu amMMOHMS, HX (U3HYECKHME M XUMHUYECKUE
cBOiicTBa, mnpuMmeHeHue. KauecTBeHHass peakuus Ha HOHBI aMMOHMS. A30THas
KHCJIOTa, €€ ToJiyueHue, (uznueckue uU XMMHYECKHE CBOICTBa (00IIME Kak
MpeACTaBUTENsl Kiacca KUCIOT U crnenuduyeckue). Vcnonap3oBaHue HUTPATOB U
cojiel aMMOHHS B KaueCTBE MHUHEPANbHBIX YH0OpeHui. XHMHUYECKOe 3arpsa3HeHue
OKpYXalolenl cpefpl COCIUHEHUSAMH a30Ta (KUCIOTHBIE JIOXKAM, 3arps3HeHue
BO3/1yXa, OYBHI U BOJIOEMOB).

docdop, amnorpornHbie Moaudukauu ¢ochopa, puznUecKue U XUMUYECKUE
cBorictBa. Oxcun dochopa(V) u docdhopHas kucnora, Guznyeckue U XUMHUIECKHUE
cBoiicTBa, mnonyudeHue. Hcmonb3oBanue ¢(ocharoB B KauyecTBE MHUHEPAIbHBIX
yI00peHuH.

O6mas xapakrepucthka 371eMeHTOB [V A-rpymmbsl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTETIEHU OKHUCIICHHUSI.

VYrnepon, amioTporiHble MoAU(HUKAIUK, pPACHpOCTpaHEHUE B MPHUPOJIE,
¢usznueckre W XUMHUECKHe CBoicTBa. Anjcopbuusi. Kpyrosopor yriepona B
npupojae. OKcuabl yriepona, ux GU3NYecKue U XMMUYECKUEe CBOMCTBA, IEWCTBUE Ha
KUBbIE OPraHU3MBbI, TIOJYYCHHE U TMPUMEHEHHE. OKOJOTHYECKHUE MPOOJIEMBI,
cBsi3aHHBIE ¢ okcuaoM yriaeporaa (IV); rumoresa riio6anbHOrO MOTEIUICHUS KIMMATa;
NapHUKOBBIA AP deKT. YronpHas KUCIOTa U €€ CONH, UX (U3UIECKHEe U XUMHUCCKUE
CBOMCTBa, MoJlyueHUEe M NpuMeHeHue. KadecTBeHHas peakius Ha KapOOHAT-HOHHBI.
Hcnonp3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIUIEHHOCTH MU CEIbCKOM
XO35IUCTBE.

[lepBoHavanbHble MOHATUS 00 OPraHMYECKUX BELIECTBAX KaK O COEIMHEHUSX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TAHOJI, TJIMUEPHUH, YKCYCHAsl KHUCIIOTA).
Ux cocmae u xumuuecxkoe cmpoenue. IloHsiTie 0 GMOTOTUUECKH BaXKHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBoJax — M HMX POJU B JKM3HU 4eloBeKa. Mamepuanvhoe
€OUHCMBO OP2AHUYECKUX U HEOP2AHUYECKUX COeOUHEHUII.

Kpemnuii, ero ¢usmyeckre U XUMHYECKHE CBOICTBA, MOJy4YeHUE U
npumeHeHue. CoequHeHuss KpeMHus B npupoze. O0mue npeacraBieHuss 00 OKcHie
kpemuust (IV) u kpemHmeBoi kuciote. CHUIMKATBI, UX MCIOJIb30BAaHUE B OBITY,
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MEIUIIMHE, TMPOMBIIUICHHOCTH.  Baowcueiwue  cmpoumenvHble  Mamepuansl.
Kepamuka, cmexno, yemenm, 0OemoH, ocenezoboemon. Illpobremvl 6GezonacHo2o
UCNONIL30BAHUSL CMPOUMETILHBIX MAMEPUATLO8 8 NOBCEOHEBHOU HCUZHUL.

XUMUYECKUM SKCMEPUMEHT: M3y4eHHE 00pa3ll0B HEOPTaHMYECKUX BEIECTB,
CBOMCTB COJISTHOM KHUCJIOTBI; TPOBEJICHUE KaUY€CTBEHHBIX PEAKIIUM Ha XJIOPUI-UOHBI U
HaOJII0JICHUE TIPU3HAKOB WX TMPOTEKAHUS;, OMBITHI, OTpa)xaromue (U3NUEecKue Hu
XUMUYECKHE CBOMCTBAa TAJIOTEHOB M HX COCAMHEHUN (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEepUaIoOB); O3HAKOMJIEHHE C oOpaslamMu XJIOPUI0B (TaJOreHUJIOB);
03HAKOMJICHHE C 00pa3laMu Cephbl U €€ COSAUHEHUSIMU (BO3MOKHO HCIIOJIb30BAHUE
BUJIeOMaTepraoB); HaOMIOJCHUE Mpollecca OOyIrJIMBaHUSI caxapa MOJ JIEUCTBUEM
KOHILICHTPUPOBAHHOW  CEPHOM  KHUCIOTHI, H3YyYCHHE XHUMHUYECKHX  CBOWCTB
pa30aBICHHON CEpPHOM KHUCJIOTHI, MIPOBEACHUE KAYECTBEHHOW peakIuu Ha Cylbdar-
MOH U HaAONIOJIeHWE TpHU3HAaKa €€ MPOTECKaHUs, O3HAKOMJIEHHE C (Pu3nuecKuMu
cBoiicTBamMu aszora, ¢Gochopa W uX coeAuHEHUN (BO3MOXKHO HCIIOJIB30BaHUE
BUJIeOMaTepragoB), oOpaslamMu a30THBIX M (PocPopHBIX yAO0OpEHUid; IMOTydeHHE,
coOupaHue, pacro3HaBaHME W H3y4YEHHE CBOWCTB aMMHUaKa, MPOBEJCHUE
KayeCTBEHHBIX peakluii Ha MOH aMMOHMS U (pocdar-uoH U M3ydyeHHe MPU3HAKOB HX
NPOTEKaHMsI, B3aUMOJIEUCTBUE KOHIICHTPUPOBAHHOM a30THOM KHUCIOTBHI C MEAbIO
(BO3MOKHO HCTIOJIb30BAHNUE BUJICOMATEPUAJIOB); H3y4eHUE MoJieren
KPUCTANTMYECKUX PpEHIETOK anMasa, rpadura, ¢QymiepeHa; O3HAKOMIICHHE C
IPOIIECCOM  aJICOPOIIMKM  PACTBOPECHHBIX BEIIECTB AKTUBUPOBAHHBIM yIIEM U
YCTPONCTBOM MPOTHBOTA3a; MOJyYeHHE, COOMpaHWE, pacro3HABaHWE W H3y4YCHUE
CBOMCTB YTJIEKUCIIOTO Ta3a; MPOBEJAEHUE KAUYECTBEHHBIX pEaKIUMi Ha KapOoHaT- U
CWIMKAT-UOHBl M HW3yYEHUE TMPU3HAKOB MX NPOTEKAHUS; O3HAKOMIICHHE C
MPOAYKIMEN CUIMKATHOW MPOMBIIUIEHHOCTH; PEIIEHUE AKCIEPUMEHTANIbHBIX 3a7ad
1o TeMe «BakHenme HeMETaIIbl U UX COCTUHEHUS.

3. MeTaibl U UX COeTMHEHUSI.

OO6mias xapakTepUCTUKAa XMMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux mnonoxeHnuda B Ilepuonnueckorr cucreme xumuyeckux osnementoB . N.
MengaeneeBa u crpoeHus aroMoB. CTpoeHwe MeTauioB. Meraiuinueckasl CBs3b U
METAJUIMYECKAS] KPUCTAILNINYECKAsI PEIIeTKa. DJICKTPOXUMUYECKUN DSl HANPSHKEHU N
MeTaioB. Du3MYECKHMEe U XUMHUUYECKUE CBOICcTBa MeTamuioB. OO0ume crnocoOsl
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noJiyueHusi MetayioB. [loHsATHE O KOPPO3UH METANIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI
ux oT Koppo3uu. Crassl (CTanb, Yyr'yH, AIOPATIOMUHUI, OpOH3a) U X MPUMEHEHUE
B OBITY ¥ IPOMBIILJIEHHOCTH.

[lenounble MeTaIbl: nosnoxeHue B l[lepuonnueckoil cuctemMe XUMHYECKHX
aneMeHToB JI. M. MeHneneeBa; CTpoeHHME HX aTOMOB; HAaXO0XICHHUE B IIPUPOJE.
duznyeckue U XMMUYECKUE CBOMCTBa (Ha mpumepe HaTpus U Kaiaus). Okcuubl u
TUAPOKCUBI HATPUS U Kanus. [IpuMeHeHne meoYHbIX METAJIIOB U UX COEITMHEHU.

[IlenouyHo3eMenpHblE  METAUIBl MarHuii W KajdblUW: TMOJOXKEHHE B
Ilepuonnueckon cucreMe xumuueckux anemeHToB [[. 1. Menneneesa; ctpoeHue ux
aTOMOB; HaxokJieHue B npupoze. dusnueckue m XMMUYECKHE CBOWCTBA MAarHus U
Kanpus. BaxkHeiinue coequHeHUsT Kanblusl (OKCHJI, TUAPOKCUI, coyin). XKecTKOCTh
BOJIBI U CIIOCOOBI €€ yCTPaHEHUSI.

AmtoMuHuii: nonoxkenue B [leproanyeckoit cucreMe XMMHUYECKUX 3JIE€MEHTOB
J. . Menneneesa; cTpoeHuMe aroma; HaxoxkjaeHue B mpupoae. dusnueckue u
XMUMHUYECKUE CBOMCTBA aqtOMUHUS. AM(DOTEpHBIE CBOICTBA OKCHAAa M THIPOKCHJA
AIFOMUHUS.

XKenezo: nonoxenne B llepruoguueckoil cucTeMe XMMHYECKUX 31€MEHTOB [l
W. MengeneeBa; CTpOEGHHE aroMma; HaxoXKJIeHue B mnpupoxne. dusmdeckue u
XUMHUYECKHE CBOMCTBA kene3a. OKcuabl, ruipokcuabl U conu xkeneza (II) m xenesa
(IIT), ux cocraB, CBOMCTBA U MOJIYYEHHUE.

XUMUYECKHH SKCTIEPUMEHT: O3HAKOMJIEHUE C 00pa3liaMi METAJUIOB U CIUIABOB,
uX (U3NYECKUMHU CBOWCTBAMHU; MH3y4YEHHE pE3yJIbTaTOB KOPPO3UU METAIIOB
(BO3MOXKHO HCIIOJIb30BAaHUE BUIAEOMATEPHUATIOB), OCOOEHHOCTEH B3aUMOJCHCTBUS
OKCHJA KaJbLUs U HATpUSA C BOJAOW (BO3MOXKHO HCIIOJIB30BAaHUE BHJIEOMATEPHUAIIOB);
HCCJIEIOBAHUE CBOMCTB JKECTKOM BOJBI; IpOIlECCa TOPEHUS XKele3a B KUCIOpOIe
(BO3MOXHO  HMCIOJIb30BAaHUE  BUJEOMATEpUAJIOB);  IPU3HAKOB  IPOTEKAHMS
KAueCTBEHHBIX PEaKIMil Ha MOHBI (MarHus, Kanblys, ATFOMUHUS, HUHKA, xene3a(ll) u
xenesa(lll), menu(Il)); HaGaroneHne U oNMMCcaHUE MPOIIECCOB OKPAIIMBAHUS TIJIaMEHU
MOHAMH HATpus, Kajdus M KaablUs (BO3MOYKHO HCIOJIB30BAHHE BHJIEOMATEPHAIIOB);
UCCJIEeI0BAaHNE aM(OTEPHBIX CBOWCTB T'MJPOKCUIA ATIOMUHUS U THAPOKCHUIA LIMHKA;
pElIeHHE SKCIEPUMEHTAJIbHBIX 3aJad 1o TeMme «BakHednmme MeTauibl U UX
COEIMHEHHUSD.
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4. XuMus ¥ OKpy:Kamoumas cpeaa.

Hoseie Marepuansl u TexHonoruu. BemecTtsa U Marepuansl B ITOBCEIHEBHON
KU3HU 4YeloBeKa. XHUMHUSL M 3710poBhe. be3zomacHoe HCHOJIb30BaHHE BEIIECTB U
XUMUYECKUX peakiuid B ObiTy. [lepBas momomp NpU XUMHUUECKHUX OXKOrax u
oTrpaBiieHUsIX. OCHOBBI JIKOJOTUUECKON TpaMOTHOCTH. XHUMHUYECKOE 3arpsisHEHUE
OKpYy>Karolen cpeinl (mpeaenabHas aonyctuMasi KoHueHTpauus Bemects — [1JIK).
Ponb xumMuu B penieHun 3K0JIOrMYeCKUX MpooIieM.

[IpuponHble MCTOYHUKH YTJIEBOJAOPOAOB (yrojib, MPUPOJAHBIN Ta3, HEQPTh),
MPOJIYKTHI UX TIEPEPabOTKH, UX POJIb B OBITY U MIPOMBIIIJIEHHOCTH.

XUMHUYECKUN IKCIIEPUMEHT: U3yUYeHHE 00pa3Il0B MaTEPUAIOB (CTEKIIO, CILIABBI
METaJIIOB, MOJUMEPHbBIE MaTEPUAJIBI).

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXIpeaMeTHBIX CBSI3€H MPU M3YYCHUU XUMHH OCYIIECTBISICTCS
yepe3 UCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHITHH, TaK W MOHSITHH,
ABJISIFOLUXCA CUCTEMHBIMU [JIl OTAEJBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOIO
UKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE TOHSATHSA: Hay4HbIH (akT, THIOTE3a, 3aKOH,
TEOpHWs, aHalu3, CHUHTE3, KiIaccuukamus, MNepUOAUYHOCTb, HAONIOICHHE,
HKCIIEPUMEHT, MOCIIUPOBAHUE, U3MEPEHHE, MOJIEIb, SIBJICHHUE, TAPHUKOBBINA 3P deKT,
TEXHOJIOT s, MaTepuaiibl. @U3NKa: MaTepus, aTOM, SJIEKTPOH, IPOTOH, HEUTPOH, UOH,
HYKIUJ, H30TONbl, pPAaJMOAKTUBHOCTb, MOJIEKYJA, AJEKTPUUYECKHN  3apsiji,
MIPOBOJHUKH, TONTYIPOBOJHUKH, IUAICKTPUKUA, (HOTOIIEMEHT, BEIIECTBO, TEJO,
o0BeM, arperaTHO€ COCTOSHME BEIECTBA, Tra3, pacTBOpP, pPacTBOPUMOCTD,
KPUCTAJNIMYECKAasl PeIIeTKa, CIUIaBbl, (PU3NUYECKUE BEIMYUHBI, SIUHUIIBI U3MEPEHUS,
KOCMHYECKOE MPOCTPAHCTBO, MIAHETHI, 3B€3/bl, COJIHIIE.

buonorusi: ¢orocunTes, npixanue, Ouocdepa, IKOCHUCTEMA, MUHEPATBHBIC
YIOOPEHHsI, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTA TEJIbHBIC BEIIECTRA.

['eorpadus: atmocdepa, rugpocdepa, MUHEpasbl, TOPHbIE MOPOAbI, MOJIE3HBIC

HCKOITa€MbI€, TOIJIUBO, BOJHBIE PECYPCHI.

18



IIJTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA
YYEBHOI'O IPEAMETA «XUMMUS»

JINYHOCTHBIE pe3yabTAThI

JIMYHOCTHBIE  pe3yJbTaThl OCBOEHHUS Y4eOHOro mpeameTa  «XHMHS»
JTOCTUTAIOTCS B €AMHCTBE YUEOHOW M BOCIIMTATEIILHOM JACATEIBHOCTH B COOTBETCTBUU
C TPaJUIIMOHHBIMH POCCHUHCKHMHU COIMOKYJIBTYPHBIMH U JTYXOBHO-HPaBCTBCHHBIMHU
IICHHOCTSIMH, TPHHITBIMH B OOIICCTBE IpaBUJIaMU W HOPMaMH TOBEJICHHUS U
CIIOCOOCTBYIOT —MpoIlecCaM  CaMOIIO3HAHMS, CaMOPa3BUTHS U COIHAIHM3AIUU
00y4Jaromuxcs.

JIMYHOCTHBIC pe3yJbTaThl OTPAKAIT CHOPMUPOBAHHOCTH, B TOM 4YHUCIIC B
YJacTH:

TIlampuomuuecxoeo B0CNUMAHUSL: IIEHHOCTHOT'O OTHOIICHUS K
OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY M HAYYHOMY HACIEINI0, TOHUMaHUS
3HAUEHUs XUMHUYECKOM HayKuM B KH3HHU COBPEMEHHOrO OOIIEeCTBa, CIOCOOHOCTU
BJIaJIETh JIOCTOBEpHON HWH(pOpPMAIMEl O TEePelOBbIX JOCTIKEHHUSIX U OTKPBITHUAX
MHUPOBOM M OTEUECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSIX 00
YCTPOUCTBE MUpa U 00IIECTRA.

I'pasxcoanckozo 6ocnumarnus: TPEACTABICHUS O CONUAIBHBIX HOpPMax M
NpaBWJIaX MEXKJIWYHOCTHBIX OTHOIICHUWH B  KOJUIEKTUBE, KOMMYHHUKATHBHOMN
KOMIIETEHTHOCTH B OOIIECTBEHHO  TOJE3HOW,  y4eOHO-HCCIIe0BATENbCKOM,
TBOPUECKOW W JAPYrUX BHJAAX JESITEIBHOCTH; TOTOBHOCTH K pa3HOOOpa3HOU
COBMECTHOW JEATEILHOCTH TPU BBINOJHEHUH YYE€OHBIX, IMO3HABATEIBHBIX 3ajad,
BBITIOJITHEHUH  XUMHUYECKUX JKCIIEPUMEHTOB, CO3JaHUHM Y4YEOHBIX TIPOEKTOB,
CTpeMJICHHS K B3aUMOTIOHMMAHHWIO W B3aWMOIIOMOIIM B TPOIECCE ATOW Y4eOHOU
NESITETPHOCTH; TOTOBHOCTH OIICHMBATh CBOE TIOBEIEHHWE W TIOCTYIKH CBOUX
TOBApUINEH C TIO3UIMM HPABCTBEHHBIX W TIPABOBBIX HOPM C Y4YETOM OCO3HAHUS
MOCJIEACTBUM MOCTYIIKOB.

Llennocmu nayuno2o no3uamusi:

o MHPOBO33PEHYECKUX TPEACTABICHUN O BEHIECTBE W XUMHUYECKOU

peaKunH, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKu U
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COCTAaBJISIIOIIMX OCHOBY JUIsi TOHHUMAaHUS CYIIHOCTH HAay4YHOW KapTUHBI MHPA;
MpECTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3AUMOCBSI3SIX
YEJI0BEKa C MPUPOJHOM CPEJION, O POJIU XUMHUHM B IMTO3HAHUM 3TUX 3aKOHOMEPHOCTEM;

o MO3HABATENBHBIX MOTHBOB, HAIIPABICHHBIX HA TMOJYYCHHE HOBBIX
3HAHUW MO XUMHH, HEOOXOAUMBIX sl OOBSICHEHUS] HAOII0JaeMbIX IMPOIECCOB U
SIBJICHUM;

° N03HABaTEIbHOM, NHHOPMALIMOHHON U YUTATENbCKON KYJIBTYpbI, B TOM
YHUCJI€ HABBIKOB CaMOCTOSITEJIbHOM paboOThl ¢ Y4EOHBIMM TEKCTaMH, CIPaBOYHOM
JUTEpaTypor, JOCTYNMHBIMU TEXHUYECKHUMHU  CpeIcTBaMU  MH(OOPMAIMOHHBIX
TEXHOJIOTHM;

o MHTEpeca K 00yUYEeHUIO U MO3HAHUIO, JIFDOO3HATEILHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K CaMO0Opa30BaHUIO, TIPOEKTHOW U MCCIIE0BATENbCKOM 1€ATEeIbHOCTH,
K OCO3HaHHOMY BBIOOPY HANpPaBICHHOCTH U YPOBHs 0Oy4YEHUS B TaJIbHEUIIIEM;

Dopmuposanusi  Kyibmypvl  300p08bs:  OCO3HAHUS  IIEHHOCTU  KU3HH,
OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3/J0POBBIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3
’KU3HU, OCO3HAHMSI MOCJEICTBUIA W HEMPUATHUS BPEIHBIX NpUBBIYEK (YyMOTpeOieHus
QJKOTOJIsI, HApPKOTHUKOB, KYypeHHs), HEOOXOJUMOCTH  COOJIOJCHHUS  MPaBUI
0e30macHOCTU MpU OOpalleHHH C XMMHYECKUMHU BEIECTBAMU B OBITY M peabHOMN
KU3HU;

Tpyooeoeo socnumanus: UHTEpeca K MPaKTUYECKOMY U3YUYeHHUI0 Tpodeccuii u
TpyJAa pa3IM4HOr0 POJa, YBAXKECHUE K TPYAY U pe3yJibTaTaM TPYJIOBOU JAEATEIBHOCTH,
B TOM YHCJIE HA OCHOBE ITPUMEHEHMS MPEIMETHBIX 3HAHUW MO XMMHUHU, OCO3HAHHOI'O
BBHIOOpAa WHIWBHUIYAIbHOW TPACKTOPUU TMPOMODKEHHS O0Opa3oBaHHsl C Y4ETOM
JUYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XWMHUHU, OOIIECTBEHHBIX HHTEPECOB H
MOTPEOHOCTEH;  yCNEImHOW MPO(ECCHOHAIIBHOW  JEATCIBHOCTH W Pa3BUTHUSA
HEOOXOIMMBIX YMEHHUI; TOTOBHOCTh aJJaliTUPOBATHCS B PO(HECCUOHATBHOU CPEJIE;

IKon02u4ecKo20 80CNUMAHUA!

o AKOJIOTMUYECKU 11€JIECO00PA3HOr0 OTHOLIECHUS K MPUPOJI€ KaAK UCTOUYHUKY
KU3HU Ha 3eMiie, OCHOBE €€ CYIIECTBOBAaHMS, MOHUMAHUS LIEHHOCTH 3JI0POBOIO U
O0e3zomacHoro oOpa3a JKM3HHU, OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY
GU3UYECKOMY M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHUS LEHHOCTU COOJIIOJACHUS

npaBuil 0€30MacHOr0 MOBEJCHUS IPU pabOTe C BELIECTBAMU, & TaKXKE B CUTYalMSX,
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YIPOXKAIOIIKX 310POBbIO U )KU3HHU JIIOAEH;

o CIIOCOOHOCTH MPUMEHATH 3HAHMS, MOJIyYaeMble MPU U3YYEHHH XUMUHU,
IUIA pelIeHUs 3a7ay, CBA3aHHBIX C OKPYXKAIOLEHU MNPUPOJHOU CPEeAoM, IOBBILICHUS
YPOBHA  3KOJOTMYECKOM  KYJBTYpbl, OCO3HAHHMS  TIJIOOAJBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIEM U MyTeH UX pelIeHHs TOCPEACTBOM METOJ0B XUMUU;

o JKOJIOTMYECKOI'O0  MBIIIJICHUS, YMEHHUS pPYKOBOJICTBOBATbCSI UM B
[103HABATEIIbHOW, KOMMYHUKATUBHON U COLIUAIBHOMN IIPAKTUKE.

CneunmnanbHble TMYHOCTHBIE Pe3yJIbTaThl:

° CIIOCOOHOCTh K OCMBICHEHHIO U Au(depeHIalul KapTUHbBl MUpa, ee

Bp@MCHHO-HpOCTp&HCTB@HHOﬁ opraHmu3anuu.

MeTtanpeaMeTHbIe pe3yabTAThI

B cocraBe MeranpeAMETHBIX PE3YJAbTaTOB BBIACISIOT 3HAUYUMBIE IS
dbopmMupoBaHUsT MUPOBO33PEHUST OOIICHAYUYHBIE TOHITHS (3aKOH, TEOPHS, MPUHIIHII,
runoresa, Gpakrt, CUCTEMa, MPOIIECC, IKCIIEPUMEHT U JIp.), KOTOPbIE UCTIONB3YIOTCS B
€CTECTBEHHO-HAYUYHBIX YU€OHBIX NMPEAMETaX U MO3BOJIAIOT HA OCHOBE 3HAHUHN U3 3TUX
npeaMeToB (OpMHUPOBATH MPEACTABICHUE O IIEJIOCTHOM HAaydHOM KapTUHE MUpa, U
YHUBEpCAJIbHbIE  yuyeOHble JeMcTBUS  (IMO3HABAaTENbHbIE, KOMMYHHUKATHUBHbIE,
PETYISITUBHBIE), KOTOphle  oOecneunBaloT  (GOpPMHUpPOBAaHME  TOTOBHOCTH K
CaMOCTOSTEIILHOMY IJIAHUPOBAHHIO U OCYIIECTBICHHUIO yUeOHOU 1eATeTbHOCTH.

MeranpenMeTHbIe PEe3yibTaThl OCBOCHHUS Y4YeOHOro TmpeaMeTa «XHUMUS»
OTPAXKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU I103HABATEIBHBIMU JECUCTBUSMHU, B TOM
YuUCIe:

bazosvimu nocuveckumu deticmeusimu:

o YMEHHMEM HCIOJB30BaTh NPUEMBI JIOTUYECKOIO MBIIUIEHUS IIpU
OCBOCHUHM 3HAHUM: PACKpPBIBATH CMBICT XUMUYECKUX TMOHATUNA (BBLACIATH HX
XapaKTepHble NPU3HAKW, YCTAHABJIMBATH B3aUMOCBA3b C JPYTMMHU TOHSTHUIMHU),
MCITIOJIB30BAaTh MOHATHUS NIJIsi OOBSICHEHUS! OTACIBbHBIX (DAKTOB W SIBICHUI; BHIOUPATH
OCHOBAaHUSI W KPUTEPUHU ISl KIACCUPUKAIMU XUMHUUYECKUX BEHIECTB U XMUMHUYECKHUX
peakiuii; yCTaHaBIWMBATh IPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMU
W3YUYCHUSI; CTPOUTH JIOTMUYECKUE PACCYXKICHUS (MHIYKTUBHBIC, JI€IYKTUBHBIEC, IO

aHaIIOFI/II/I); ACJIaThb BBIBOABI M 3aKIIIOYCHMUA,
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o YMEHHEM TPUMEHSATH B IMPOIECCEe MO3HAHUS TOHATHS (NMPEIMETHBIE U
METanpeIMETHbIC), CUMBOJIMYECKHUE (3HAKOBBIE) MOJIEIHN, WCIOIb3YyEeMble B XHUMHH,
peoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIC MPECTABICHUS —
XUMUYECKUI 3HaK (CUMBOJ DJJIEMEHTa), XuMHueckas (opMyna u ypaBHEHHE
XUMUYECKOU PEeakIuu — TPHU PEIICHUH Yy4eOHO-TI03HABATEIBHBIX 3a/1a4; ¢ YYETOM
ATUX MOJEIbHBIX MPEACTaBICHUN BBISBIATH W XapaKTEpPHU30BaTh CYIIECTBEHHbBIC
MPU3HAKK U3YYaeMbIX OOBEKTOB — XHMHYECKHX BEIICCTB U XUMHUYCCKUX PEAKIUN;
BBISIBJIATH ~ OOLIME  3aKOHOMEPHOCTH,  MNPUYMHHO-CJICJACTBEHHBIE  CBSI3U U
IPOTUBOPEUUS] B M3ydaeMbIX MPOIECCaX U SIBICHUSX; MpeJjaraTbh KPUTEPUU IS
BBISIBJICHHUSI ITHX 3aKOHOMEPHOCTEM M MPOTUBOPEUYUH; CaMOCTOSATENIbHO BBIOHUPATH
crnoco0 pemieHuss ydyeOHOW 3ajaud (CpaBHHUBATh HECKOJIBKO BapHUAHTOB PEILICHUS,
BbIOMpaTh Haubojee TMOAXOAUMH C Yy4€TOM CaMOCTOSATENBHO BBIJIEICHHBIX
KpUTEPHUEB);

baszosvimu uccnedosamenvckumu oeucmeusmu:

o YMEHHEM  HCIOJIb30BaTh IOCTaBJIEHHBIE BOMPOCHI B  KayecTBE
MHCTPYMEHTA MO3HAHUS, a TAK)KE€ B KAUeCTBE OCHOBBI ISl (POPMUPOBAHUS TUIIOTE3BI
0 MPOBEPKE MPABUIHLHOCTU BBHICKA3bIBAEMBIX CYKIECHUM;

o NPUOOPETEHHE ONBITA MO MJIAHUPOBAHUIO, OPTaHU3ALMU U MIPOBEJICHUIO
YUYEHUYECKUX OKCIEPUMEHTOB: yMEHHE HaOJojgaTh 3a XOJOM  IIpoliecca,
CaMOCTOSITEILHO IMPOTHO3UPOBATh €TI0 pPe3ysbTaT, (POopMyNIHpoBaTh OOOOIICHHUS H
BBIBOJIBI TI0 PE3YJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIEOBAHUS, COCTABIATH OTYET O
MpoJIeJIaHHOW padoTe;

Pabomoii ¢ ungpopmayueti:

o YMEHHEM  BBIOMpaTh,  aHAIM3UPOBATH W HMHTEPIPETHPOBATH
nH(OPMAINIO PA3IMYHBIX BUIOB U (OPM MPENCTABICHUSA, TOTYy4aeMyI0 U3 Pa3HBIX
WMCTOYHUKOB  (HAy4YHO-TIOMYJSApHAs  JUTEpaTypa XUMHUYECKOTO  COJACPIKAHUSA,
CIpaBouHble  mocobOmsi, pecypchl  MHTepHETa);  KPUTUYECKH  OIICHUBATH
MPOTUBOPEYHMBYIO U HETOCTOBEPHYIO HH(POPMAIIHIO;

o YMEHHEM TPUMEHSTh PA3JIMYHbIE METOJIBI W 3ampocChl MPH TIOUCKE U
otOope MHPOPMAIIUKA ¥ COOTBETCTBYIOIIHNX JTAHHBIX, HEOOXOIUMBIX JIJISi BHITIOTHEHUS
y4eOHBIX W TO3HABATENIBHBIX 3a7]a4 ONMPEACICHHOTO THUIIA; MPUOOPETECHUE OTbBITA B

obiacTu HCIIOJIBb30BaHUA I/IH(I)OpMaI_[I/IOHHO-KOMMYHI/IKaTI/IBHI)IX TeXHOHOFHﬁ,
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OBJIQJICHUE KYJIbTYpOW aKTUBHOI'O HCIIOJIb30BAHUSI PA3IUYHBIX MOUCKOBBIX CUCTEM;
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAJIbHYIO (hOpMY MIpelcTaBieHus UHPOpMALUU U
WUTIOCTPUPOBATh  pellaeMble  3a/Jlaud  HECJIIOKHBIMU  BHJIAaMU  HATJISIIHOCTH,
JOCTYITHBIMHU JIJISI CIICTIBIX M MX KOMOWHAIUSIMH,

o YMEHHUEM WCMOJIb30BaTh M aHAIM3UPOBATH B IMpoIlecce Yy4eOHOU W
HCCIIEIOBATEIBLCKON AEATETbHOCTH HHGPOPMAIMIO O BIUSHUHU MPOMBIILICHHOCTH,
CEJILCKOT0 XO3SICTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOIIEeH MPUPOTHOMN CPEbl;

YuusepcanohvimMu KOMMYHUKAMUBHBIMU OCUCBUAMU.

o yMEHUEM 3aJlaBaTh BOMPOCHI (B XOJI€ JIUaIora W/WIM JUCKYCCUU) TIO
CYILIECTBY 00CYXKJIaeMoi TeMbl, (HOPMYJIUPOBATH CBOU MPEIJIOKEHUS OTHOCUTEIIBHO
BBITIOJIHEHUSI TIPEJJIOKCHHOM 3a/1a4H;

o npuoOpeTeHue  OmbITa NPE3CHTAIlUU  PE3yJIbTAaTOB  BBITIOJIHEHUS
XUMHUYECKOT0 JKCIepuMeHTa (1abopaTOpHOro OMbITa, J1A0OPATOPHOM PabOTHI TIO
MCCJIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOI'O MPOEKTA);

o 3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAMU MMO3HABATEIHHOM
U HCCIIEIOBATEIbCKON NESITEbHOCTH TPH PEUICHUH BO3HUKAIOMIMX MpoOjeM Ha
OCHOBE yuéTa OOIIMX WMHTEPECOB MU COTJACOBAHUS MO3UIMH (00CYX)IAEHUS, OOMEH
MHEHUSIMH, «MO3TOBbI€  IITYpPMbD», KOOpPJIWHAIMS COBMECTHBIX JE€HCTBUH,
OTIpeJICIICHHE KPUTEPHUEB T10 OIIEHKE KaYyeCTBA BHIITOJIHEHHOW pabOThI U JIp.);

Yuusepcanonvimu pecynamusHvimu 0eticmeusamu.

o YMEHHEM  CaMOCTOATENIbHO  OMPENEeNsATh  LEeIH  JACSTENbHOCTH,
IUIAHUPOBATh,  OCYIIECTBIATH, KOHTPOJIUPOBATH W  TPU  HEOOXOAMMOCTHU
KOPPEKTHUPOBATH CBOIO ACSTEIBHOCTh, BHIOMpATh Hanbosee 3(pPeKTuBHBIE CTIOCOOBI
perieHuss y4eOHBIX M TIO3HABATENBHBIX 3a71ad, CAMOCTOSITENIbHO COCTaBIATH WIIU
KOPPEKTUPOBATH MPEAJI0KEHHBIN aITOPUTM JEHCTBUN MPHU BBINOJHEHUU 3aJaHUN C
y49€TOM TOTy4YeHHUs] HOBBIX 3HAHMK 00 H3ydaeMblXx OOBEKTaX — BEIIEeCTBaX M
peaKnusX; OIeHNBATh COOTBETCTBHUE TIOJYUYCHHOTO PE3yJIbTaTa 3asBICHHON IIEIIH;

o YMEHHEM HCTOJIb30BaTh M aHAIM3UPOBATH KOHTEKCTHI, TIPE/IJIaracMbie B
YCJIOBUY 3a]JIaHUM.

CrnenuajibHble MeTanpeaMeTHbIE Pe3yJabTAaThl:

° WCIIOJIB30BaTh  COXpaHHBIC aHAIWU3aTOpPhl B  PA3IUYHBIX  BHUAAX

nesaTenbHOCTH (yueOHO-103HaBATEIbHOW, OPUEHTUPOBOYHOM, TPYIOBOM);
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° NPUMEHATh  OCA3ATENbHBIA M CIYXOBOM  CIOCOOBI  BOCHPHUSTHS

MaTepuana;

° YUTATh U MUCATh C UCIOJIB30BAHUEM DPENIbe(HO-TOUEHUHOM cucTembl JI.
bpaiins;

° IPUMEHATH COBPEMEHHBIE CpeacTBa KOMMYHHKALAH U

TU(DIOTEXHUYECKUE CPE/ICTBA;

° OCYILECTBIIATh IPOCTPAHCTBEHHYIO u COLIMATIEHO-OBITOBYIO
OpPUEHTUPOBKY, 00;1a1aTh MOOMIIBHOCTBIO;

° OpUMEHATh TpHEeMbl O0TOOpa M CHUCTEMaTH3allud MaTepuana Ha
OIIPENIETICHHYIO TEMY;

° BECTU CaMOCTOSATEIbHBIN MOUCK UH(POPMALINH;

° npeoOpa3oBbIBaTh,  COXpaHATh W MepeaaBaTh  UMHGOpPMAIHIO,

IMOJIYYCHHYIO B PC3YJIbTATC YTCHHUA UJIHN aYAUPOBAHUA

° NPUHUMATh y4acTUE B PEUEBOM OOIICHHH, COOJIOJasi HOPMBI PEUCBOTO
DTHUKETA;

° aJICKBaTHO HCIIOJIb30BaTh JKECTBl, MHMHKY B TIPOIIECCE PEUYEBOTO
OOIIIEHHUS;

° OCYIICCTBIISITh ~ PEUEBOM  CAMOKOHTPOJb B  Tpolecce  y4eOHOM

NESITEIbHOCTH U B MOBCEHEBHOW KOMM YHHUKAIWH;

° OIICHWBATh CBOIO peYbh C TOYKH 3PCHHS €€ COJCP)KaHUsS, S3BIKOBOTO
o opMIICHHUS;

° HaXOJUTh TPAMMATHYECKUE U PEUEBHIE OITMOKHU, HEJIOUETHI, UCIIPABIIATh
uX;

° IUTAHUPOBATh, KOHTPOJHMPOBATH W OIICHUBATh Y4YEOHbBIE JCUCTBUS B

COOTBETCTBUM C ITIOCTABIICHHOM 3az[aqe171 " yCIIOBHAMU €€ pCaln3allu.

IIpeaMeTHBIE pe3yIbTATHI
9 kiacc
[ ] PACKpbIBATb CMBICJI OCHOBHBIX XMMHNYCCKHX HOHHTHﬁI aToOM, MOIJICKYJIA,
XUMHUYECKHI 3JIEMEHT, IMTPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OHOPOHAS
nu HeOI[HOpOI[HaH), BaJICHTHOCTb, OTHOCHUTCJIbHAA aTOMHAasA W MOJICKYJIIpHAsA Macca,

KOJIMYCCTBO BCHICCTBA, MOJIb, MOJIAPHAA MacCCa, MAaCcCOBasd OO XHUMHYCCKOI'O 3JIC-
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MEHTa B COCJMHEHUHU, MOJAPHBIA OOBEM, OKCHJ, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIEKTPOOTPHULIATEIIBHOCTD, CTEIEHb OKHUCIICHUSI, XUMUYEeCKast peakius,
KJaccuuKaIusl peakiuii: peakiiuyu COEJUHEHHUsS, PEaKIMHU Pa30KEHUs, PEAKIUU
3aMelIeHus, peakiuu 00- MeHa, 3K30- U HHAOTEPMHUYECKUE PEAKIMH; TEIIOBOM
s ekt peakuuu; SAPO aToma, AICKTPOHHBIM CIOM aroma, aTroMHas OpOUTalb,
paauyc aToma, XMMHUYECKasl CBSI3b, MOJSpHAs M HEMOJSIpHAsh KOBAJICHTHAs CBS3b,
HMOHHAas CBA3b, MOH, KATUOH, AaHMOH, PACTBOP, MAacCOBasi JOJIsl BEIIECTBA (MPOIEHTHAS
KOHIIEHTpALIMsI) B paCTBOPE;

° WUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN (CM. TI.
1) ¥ IpUMEHSITh ATU TIOHSATHUS MPU OMUCAHUH BEILIECTB U UX MPEBPAILICHUH;

° UCIIOJIB30BaTh XWMHMUYECKYIO CHUMBOJIUKY JIJII COCTaBJieHUs (Hopmyll
BEIIIECTB M YPABHCHUN XUMUUYECKUX PEAKIIHIA;

° OTIPENICNIATh  BAJICHTHOCTH  aTOMOB  JJIEMEHTOB B  OWHApHBIX
COCIMHEHUSAX; CTENEeHb OKHUCJICHUS JJIEMEHTOB B OWHApPHBIX COCIUHCHUSX;
NPUHAIICKHOCTDh BEHIECTB K OMpPENENEHHOMY KJIacCy COEIMHEHUU 1o ¢dopmMyram;
BUJI XUMHUYECKOU CBSI3M (KOBAJECHTHASI U MOHHAS) B HEOPTaHUYECKUX COCTMHEHUSX;

° packpbiBaTh cMbIca Ilepuoamueckoro 3akonHa J[. WM. MeHnneneena:
JEMOHCTPUPOBATh MOHUMAHHUE MEPHUOINYECKON 3aBUCUMOCTU CBOWCTB XMMHUYECKHX
AJIEMEHTOB OT HMX MoJiokeHus: B llepuoanyeckoil cucTteMe; 3aKOHOB COXPAaHEHUS
Macchl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPDHOTO YY€HHsI, 3aKOHA
ABorazipo; ONHMCHIBaTH W XapaKTepuszoBaTh Tabnuunyio (opmy Ilepuonnueckoi
CUCTEMbl XMMUYECKUX AJIEMEHTOB: pa3inyaTh MOHATUS «rjaBHas mnoArpynmna (A-
rpynna)» u «mobouyHas mnoxarpymma (b-rpynma)», Mansie u OOJbIIME TEPUOIBL;
COOTHOCHTH 0003HaueHUs, KOTOpble nMeroTcs B Tabnmie «llepuoanueckas cuctema
xuMudeckux aneMeHToB J[. M. MengeneeBa» C YHCIOBBIMM XapaKTEPUCTHKAMU
CTPOEHUSI aTOMOB XHMHYECKHX JJIEMEHTOB (COCTaB W 3apsn sijapa, oOIiee Yucio
AJIEKTPOHOB U PACIPEACIICHUE UX M0 AIEKTPOHHBIM CIIOSIM);

° KIacCU(UIIUPOBATh  XMMHUYECKHE  DJIEMEHTBI;  HEOpPTraHUYECKHE
BEILIECTBA; XUMHUYECKUE PEaklHH (IO YMCIYy U COCTaBY YYACTBYIOIIMX B PEaKIUU
BEIIIECTB, MO TETIOBOMY (D DEKTY);

° XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHUYECKHUE CBOWCTBA BEILECTB
pa3lIMYHBIX  KJIACCOB, TMOATBEp:KAasi ONHCAHUE NPUMEpPaMU  MOJICKYJISIPHBIX
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YPaBHEHUN COOTBETCTBYIOIMX XUMUYECKUX PEAKIUN;

° [IPOrHO3UPOBATh  CBOWCTBA  BEIIECTB B  3aBUCUMOCTH  OT HX
Ka4eCTBEHHOI'0 COCTaBa; BO3MOXKHOCTU IPOTEKAHUS XUMHUUYECKHUX IPEBPALICHUU B
Pa3IMYHBIX YCIOBUAX;

° BBIYHUCIIATE OTHOCUTEIBHYIO MOJIEKYJIDHYIO U MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XMMHYECKOIO 3JIEMEHTa MO (OpMyJie COEIUHEHMS;
MAacCOBYIO JOJI0 BEILIECTBA B pacTBOpPE; IPOBOAUTH pPACUYEThl I10 YPABHEHUIO
XUMHUYECKOU PEAKLINH;

° IIPUMEHATh OCHOBHBIC OIEPALU MBICIUTEIBHOU JEATEIBHOCTH —
aHaJlu3 W CHUHTE3, CpaBHEHUE, O0OOILIEHHE, CUCTEMATHU3ALNIO, KIAaCCU(PHUKALUIO,
BBISIBJICHUE ITPUYMHHO-CIIEACTBEHHBIX CBSA3E€H — JUI U3YYEHUs] CBOMCTB BEIIECTB U
XUMHYECKUX DPEAKIUN; eCTeCTBEHHO-HAYYHbIE METOJbl MO3HAHUS — HaOII0ACHUE,
U3MepeHne, MOICIMPOBAaHKE, SKCIIEPUMEHT (peaslbHbI U MBICJICHHBIN);

° cienoBaTh  IIpaBWjIaM  [OJIB30BaHWsS ~ XUMHUYECKOW  TOCYAOM U
1a00paTOpHBIM O0OpYIOBAaHUEM, a TAK)KE MpaBUiIaM OOpPAILEHUS C BELIECTBAMH B
COOTBETCTBUM C WHCTPYKLUHSMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMHMUYECKHUX
ONBITOB IO TOJYYEHUI0 M COOMpaHMIO Ta3000pa3HBIX BeEUIECTB (BOXOpOAA U
KHACJIOPO/A), TIPUTOTOBJIEHHIO pAacTBOPOB C OINPEACIEHHOM MacCOBOW JoJeH
PacTBOPEHHOIO BEILECTBA; IJIAHUPOBATH U MPOBOJUTH XUMUUYECKUE IKCIIEPUMEHTBI
II0 PAaCIO3HAaBAHWIO PACTBOPOB ILEJIOYEH M KHUCIOT C IIOMOINBI) HHIUKATOPOB

(;makmyc, dheHondTanenH, METHIIOPaHX U Jp.).

10 kaacce

. PacKphIBaTh CMBICI OCHOBHBIX XHMHMYECKUX TOHSTHUN: XUMHUUYECKUU
2JIEMEHT, aTOM, MOJIEKyjla, HWOH, KaTUOH, aHMOH, IMPOCTOE BEIIECTBO, CJI0XKHOE
BEIIECTBO,  BAJICHTHOCTb,  DJEKTPOOTPUIIATEILHOCTh,  CTENEHb  OKHUCJICHHS,
XUMUYECKash PEaKIus, XUMHUYECKas CBS3b, TEIUIOBOM 3P (EKT peakiuu, MOJb,
MOJISIPHBIM  00BEM, PpACTBOP; DJICKTPOJHUTHI, HEIJICKTPOIUTHI, AICKTPOJUTHICCKAS
JMCCOIMAIINSI, PEaKIIMd MOHHOTO OOMEHa, KaTalu3aTop, XMMHUYECKOE pPaBHOBECHE,
oOpaTuMble W HEOOpaTUMbIE pEAKIMH, OKUCIUTEIb- HO-BOCCTAHOBHUTEILHBIC
peaKIuM, OKUCIUTEIb, BOCCTAHOBUTENb, OKUCIICHUE M BOCCTAHOBJICHUE, aJUIOTPOIIHS,
aM(pOTEpHOCTh, XUMHYECKas CBiI3b (KOBAJICHTHAs, WOHHAs, METaJUIMYecKas),
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KPHUCTaJUIMYECKass PEmETKA, KOPPO3USl METAJUIOB, CIUIABBI; CKOPOCTh XHUMHUYECKOU
peakiuu, npeaenbHo nonyctumas konrnentpanus (I11K) Bemectna;

. WJUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUUYECKUX MOHSITHH (CM. TI.
1) ¥ IpUMEHSThH ATU MOHSATHUS MPU OMKUCAHUY BEILIECTB U UX MPEBPAILCHUH;

. UCIIOJIB30BaTh XWMMUYECKYI0O CHUMBOJIUKY JIJII COCTaBjieHUs (Hopmyl
BELIECTB U YPABHEHUN XUMUYECKUX PEAKIUM;

. OTIPENICIIATh BAJICHTHOCTh U CTENIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB
B COCAMHEHMSIX PA3JIMYHOIO COCTaBa; MPUHAMICKHOCTh BEUIECTB K ONPEICIEHHOMY
KJIacCy coeAuHEHUM mo ¢GopMyJiaMm; BUJI XUMHUYECKON CBSI3M (KOBaJIGHTHAs, MOHHAS,
METaJUTMYeCKasi) B HEOPTaHMYECKUX COCIUHECHUSX; 3apsii HMOHA IO XUMHUYECKOU
dbopmyre; xapakTep Cpeabl B BOJHBIX pacTBOpaX HEOPTaHUYECKUX COCAMHEHUMN, THUII
KPUCTAJUTMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

. packpbiBaTh cMmbich llepuomnueckoro 3akona JI. U. MengeneeBa u
JIEMOHCTPUPOBATh €r0 TOHUMAHME: OINKCHIBATh M XapaKTEPHU30BaTh TaOIUYHYIO
dopmy Ilepuonnueckoid CUCTEMBbl XHMHYECKHUX DJJIEMEHTOB: pazuyaTh MOHSATHUS
«rinaBHas noarpymnmna (A-rpymnma)» u «nobounas noarpynmna (b-rpymnma)y, maneie u
OOJBIIIME TTEPHO/IbI; COOTHOCUTh 0003HAYEHHUS, KOTOPhIE UMEIOTCS B TIEPUOIUYECKOMN
TabJidlle, C YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB XHMHUYECKHUX
AJIIEMEHTOB (COCTaB M 3apsij s/pa, 001ee YMCIIo AIEKTPOHOB U PACTIPEICIICHHE UX 110
AIIEKTPOHHBIM CJI0SIM); OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB
AJIEMEHTOB U UX COEIMHEHHI B IIPEAeaxX MalblX MEPUOJOB U TJIABHBIX MO/ - TPYIIII C
YYETOM CTPOCHUS UX aTOMOB;

. KIacCU(UIUPOBATh  XUMUYECKHE  DIIEMEHTHI; HEOPraHU4eCcKue
BEILIECTBA; XUMHUYECKUE PEaKUHH (10 YMCIy U COCTaBY YYACTBYIOIIMX B PEaKLHUH
BEIIECTB, M0 TETIOBOMY 3(PdeKTy, 0 H3MEHEHHUIO CTETICHEH OKUCICHUS XUMUYECKUX
AJIEMEHTOB);

. XapaKTepru30BaTh (OMUCHIBATH) OOMIME W CIEIH(PUICCKUE XUMUYECCKUE
CBOMCTBA MPOCTHIX M CIIOXKHBIX BEIIECTB, MOATBEPXKAasl OMHCAHUE MpPUMEpPaAMU
MOJIEKYISIPHBIX U HOHHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHI;

. COCTaBJISITb YPAaBHEHHUSI DJEKTPOIUTUYECKOM JTUCCOLMALMM KHUCIOT,
1IeJI04Yeld U COJIEeH; TOJIHbIE U COKpAalIEHHbIE YPAaBHEHUS peaklMil HOHHOTO OOMEHa;
YpaBHEHUSI PpEAKUUNA, MOATBEPKAAIONIMX CYIIECTBOBAHUE T'€HETUYECKOU CBSI3U
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MEX/1y BEIIECTBAMHU PA3IUYHBIX KIJIACCOB;

. PacKpbIBaTh CYIIHOCTh OKHCIWTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN
MOCPEACTBOM COCTaBIICHUSI DJIEKTPOHHOTO OaaHca ITUX PeaKIuii;

. MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT UX CTPOCHMUS;
BO3MO>KHOCTHU MPOTEKAHUSI XUMUUYECKUX MPEBPAIICHUN B PA3IMUHBIX YCIOBUSIX;

. BBIYUCIIATh OTHOCUTEJNBHYIO MOJEKYJISPHYIO M MOJIIPHYIO MAaccChl
BEI[ECTB;, MAaCCOBYIO JIOJI0O XHMHYECKOro »3JieMeHTa 1o ¢GopMmysie COETUHEHUS;
MAaCCOBYIO [IOJIO BEIIECTBA B PAacTBOPE; IMPOBOJAUTH PACUEThl MO YPABHEHMIO
XUMUYECKOU peaKInu;

. CIeqoBaTh MpaBWwiaM  TMOJb30BaHUA  XUMUUYECKOW MOCYyAOM U
71a00paTOpHBIM 00OpPYAOBAaHUEM, a TaK)Ke IMpaBHJIaM OOpaIlleHHs] C BEIIECTBAMHU B
COOTBETCTBUM C HWHCTPYKIHMSMU TIO BBIMIOJHEHUIO J1a0OPATOPHBIX XHUMHUYECKHUX
OMBITOB TIO TIOJYYEHHUIO W COOHMpPAHUIO Ta3000pa3HBIX BEIIECTB (aMMUaKa W
YTIIEKUCIIOTO Ta3a);

. IPOBOJIUTh  PEAKLUHUH, TMOJATBEPKIAIOIINE KAUYECTBEHHBI  COCTaB
pPa3TUYHBIX BEIIECTB: PACIMO3HABaTh OMBITHBIM MYTEM XJIOPUA- OpOMUI-, HOIU-,
KkapOoHat-, docdar-, cuiaukar-, cyiabdar-, TUAPOKCUI-UOHBI, KATUOHBI aMMOHUS U
MOHBl  W3YyYEHHBIX  METAUIOB, IMPUCYTCTBYIOIIME B  BOAHBIX  pPacTBOpax
HEOPraHUYECKUX BEIIECTB;

. IPUMEHATh OCHOBHBIE ONEPAIMM MBICIUTEIBHON JEATEIbHOCTH —
aHaIM3 U CUHTE3, CpaBHEHHE, 0000IIEHNEe, CUCTEeMATU3AIINIO0, BBISBICHUE TPUYUHHO-
CJIECTBEHHBIX CBSI3€M — Il U3YUYEHHUsI CBOWCTB BEIIECTB U XUMUUYECKUX PEAKLINM;
€CTECTBEHHO-HAYYHBIE  METOABl  TO3HAHWS —  HAONIONEHWE, W3MEpPCHHE,
MOJIEIUPOBAHUE, IKCIIEPUMEHT (PEaJIbHbIA U MBICIICHHBIN ).

CneunanbHble pe3yJibTAThI:

° BJIQJICHWE TpaBWaMu 3anmucud (OpMYJT M CIENUAIbHBIX 3HAKOB IPHU
MCITIOJIb30BaHUM penbe(pHO-ToueuHOM cructemsl JI. bpaiis.

° BJIQJICHUE OCS3aTEIbHBIM CIIOCOOOM OOCIIENOBAaHUS M BOCIPHUSATHS
penbedHbIX H300pakeHU (MLTIOCTpalui, CXeM, MAaKETOB, YEPTEKHBIX PUCYHKOB U
T.IL.).

° YMEHHUE BBIMOJHATH MNPOCTHIE PENIbe(PHbIE PUCYHKU U MOCTPOCHUS MPHU

IIOMOIIIH CIICHUAJIBHBIX HHCTPYMCHTOB.
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° BJIa/ICHHE TEXHUKOW mpeoOpa3zoBaHus (OpMYJT U BBIPRKEHHUI MpHU

HCII0JIb30BaHUU cucTeMsl JI. bpains.
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TEMATHUYECKOE IINTAHUPOBAHHUE I10 ITPEIMETY «XUMMUS»

9 kiaacce

(2 4. B HereJ110, Bcero 68 yacoB)

Paznennl
NporpamMmsbl, 1
KOJIHNYECTBO
JacoB,
OTBOJAUMOE Ha
UX U3yYeHHe

OcHoBHOE€ CoacpKaHue

OcHoOBHBIE BH/IBI JeSITEJIbHOCTH oﬁyqamumxca

[TepBoHayanbHbIE
XUMUYECKHE
noHsATHs. (20 4.)

[Ipenmer xumun. Ponp XvMuM B KW3HU 4esioBeKka. Tema u
BemiecTBa. Gu3nueckre CBONCTBA BEHIECTB. ATperaTHOE COCTOSTHUE
BEIICCTB.

IlonaTtue o MeTonax MHO3HAHHS B XMMHH. XHUMHS B CHUCTEME
Hayk. YucTteie BemecTBa u cMecu. CiocoObl pa3/ieieHus: CMecei.

ATOMBI ¥ MOJIEKYJbl. XHUMHUYECKHE dJIeMEHTbl. CHMBOJIBI
XUMHUUYECKUX 3JIEMEHTOB. [IpocThie U cliokHbIE BelecTBa. ATOMHO-
MOJIEKYJIPHOE YUEHUE.

Xumudeckass (popmyna. BaneHTHOCTP aTOMOB XHMHUYECKHX
9JIEMEHTOB. 3aKOH ITOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTEIbHAS
aToMHas macca. OTHOCUTENbHAsI MOJIEKYJsApHast Macca. MaccoBas
JIOJISI XUMUYECKOTO PJIEMEHTA B COCIMHEHNH.

DU3NYECKUE U XUMHUYECKUE SIBICHUSI. XUMHUYECKasl peakius u
e€ MpU3HaKU. 3aKOH COXPAHEHHUS MACChl BEUIECTB. XHMHUYECKHE
ypaBHeHUs. Knaccubukamuss XUMUYECKUX peakmui (CoequHEHUs,
pa3oKeHMs, 3aMeIeHus, 0OMEHa).

XMMHYECKUI IKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHYECKOU MOCYI0H,
¢ mpaBujIaMu pabOThI B JIAOOPATOPUH M MpHEMaMH OOpaIIeHHUs C
7a00paTOpHBIM  000pYJAOBaHMEM;  HW3YUY€HHE U  OIHMCAHHE
(bU3UYECKUX CBOWCTB O0OOpa3lOB HEOPraHWYECKHUX  BEIIECTB;
HaOmoneHne (Qu3ndyeckux (TMIaBIEHHE BOCKA, TasHUE JIbJA,
pacTUpaHHe caxapa B CTYNKE, KUIEHHWE M KOHJEHCAlus BOJAbI) U
XUMUYECKUX (TOpPEHHE CBEYM, MPOKAIMBAHUE MEIHOW IPOBOJIOKH,
B3aUMOJICCTBHME MeJla C KHCIOTOW) SIBJICHHM, HAOMIOJIEHHUE |
ONMCAaHUE  TPU3HAKOB  MPOTEKAHUSA  XUMHUYECKMX  peakuui

PAacCKpbIBAaTh CMBICI U3y4a€MbIX IOHITHH;

PaCKpbIBaTh pOJb XMMHU B IMPUPOAEC W KHU3HU YCIOBCKA,
€€ CBA3b C APYIUMHU HayKaMU;

pasiindyatb 4YUCTBIC BCHICCTBA W CMECH; OJHOPOAHBIC U
HEOTHOPOHEIE CMECH;

pasiinydaTtb (1)I/I3I/II-IGCKI/IG 1 XUMHNYCCKHEC SABJICHHUA,
OTIPENeNATh MPU3HAKU XUMUYECKUX PEAKIHUN U yCIOBUS
UX MIPOTEKAHUS,

CJIeI0BaTh MpaBUJIaM IMOJIb30BAHUSI XUMUYECKOM TOCYI0H
U J1abopaTopHBIM OOOPYJOBaHHWEM, a TaKXKe IpaBUIIaM
o0pallleHrs ¢ XMMUYECKUMU BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKIHUSMU 10 BBIMOJIHEHUIO MPAKTUYECKUX PadoT;
IUTAHUPOBATh U MPOBOAUTH XUMUYECKUHN SKCIIEPUMEHT T10
U3YYEHHI0O M OMHCAHUIO (PU3NYECKUX CBOWCTB BEIIECTB,
CIOCOOOB pa3/iesieHusl CMECEH BEIeCTB;

MPUMEHSTh €CTECTBEHHO-HAyYHBIE METOJbl MO3HAHUS (B
TOM 4Hucje HaOIoAeHrne, MOJICIUPOBAHHE, SKCIIEPUMEHT)
U OCHOBHBIE OINEPALUU MBICITUTEIBHON NeATEIbHOCTH
(cpaBHeHue, Kinaccudukamys) A1 U3y4eHUs BEUIECTB U
XUMHYECKUX PEaKIIHii;

pPacKpbIBaTh CMBICI M3Y4YaeMbIX TMOHATUH W 3aKOHOB U
MPUMEHSITh 3TU TIOHSTUS MIPU OMKMCAHUK CBOWCTB BEIIECTB
U UX MIPEBpaIICHHUIA;

pa3nuuath  (U3MYECKHE W XUMHUYECKHE  SIBJICHUS,
OOBSICHATh HMX CYIIHOCTh C TOYKH 3pEHHs] aTOMHO-
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(paznoxeHue caxapa, B3aUMOJCICTBHE CEPHOM KUC JIOTBI C

MOJIEKYJISIPHOTO YUEHUS;

xjgopugoM Oapus, pasnoxeHue ruapokcuga  meau(ll) mpu | e ompenensaTh MpU3HAKK XMMHYECKUX PEAKIHA, YCIOBHS HX
HarpeBaHuH, B3aUMOJENCTBHE kene3a ¢ pactBopoM cosin Meau(Il)); [pOTEKaHU,
U3y4EHHE CIOCOOOB pa3liesieHus] cMeceil (C NMOMOILBI0O MAarHuTa, | ® OOBACHATH CYH[HOCTh (U3WYECKUX H  XUMHYECKUX
¢unbTpOBaHUE, BBINAPUBAHUE, AUCTUIUIALUA, XpomaTorpadus), ABJIGHUH C TOYKM 3pEHUS aATOMHO-MOJIEKYJSPHOIO
IIPOBEJICHHE OYMCTKH IMOBAPEHHOM COJIM; HAOIIOJEHNE U ONMCAaHUE YUEHUS;
pE3yJIbTATOB IIPOBEJCHHUS OIBITA, HWIUIIOCTPUPYIOUIEIO 33aKOH | ®  KIaCCH(DUIMPOBATh XMMHUYECKHE DPEAKIMH (10 YHUCIy H
COXPAaHEHHUS Macchl; CO3/aHHE Mozeen MOJIEKYJI COCTaBY pearupyroInux 1 00pa3yronuxcs BEMECTB);
(IapocTepKHEBBIX). ® cocTaBiATh  (opMynbl  OMHApHBIX  BELIECTB IO
IIpakTnuyeckune padoThl: BaJICHTHOCTH M OIpPENEIATh BAJICHTHOCTh MO (opMyaam
Ne 1. IlpaBuna paboTel B jJabopaTopuu M TPUEMBI OOpaIllEeHHs C BEIL[ECTB;
1a00paTOPHBIM 000PYIOBAHUEM. ® paccTaBiATh KOI((DUIMEHTHl B YPaBHEHHUSIX XUMUYECKHUX
Ne 2. Paznenenne cMmeceit (Ha mpuMepe OUYMCTKH TIOBAPEHHOW COJIH). peaKIuii;
Boruucienus: ® CJef0BaTh NMPAaBUJIAM MOJIb30BAHUS XUMUYECKOH MOCYI0N
® OTHOCHTEIbHOM MOJIEKYJISIPHON MacChl BEIICCTB; U 71a00paTOpHBIM OOOPYIOBAaHMEM, a TaKXKe IpaBUIIaM
® MAacCOBOM JIOMM XUMHYECKOTO DJIeMEeHTa 1o GdopmyIie oOpamieHruss ¢  BEIIECTBAMH B COOTBETCTBHU  C
COEJIMHEHMUSI. UHCTPYKIUSMU  TIO0  BBINOJHEHUIO  J1a0OpaTOPHBIX
XMMHMYECKUX OIIBITOB;
® JICNIOJIb30BaTh IPU BBINOJHEHUM Y4EOHBIX 3aJaHUil U B
IIPOLIECCE MCCIIEN0BATEIBCKON NEATEIBHOCTH
® HAyYHO-TIOMYJISIPHYIO JUTEpPATypy XMUMHYECKOTO
COZIEP’KaHUsA, CIPABOYHBIC MAaTEpUaNbl, PECYpPChl CETU
«uTepuery;
® BHICTPAaUBaTh pPa3BEPHYTHIC IIMCBMEHHBIE M  YCTHBIC
OTBETHl C ONOpod Ha HHGpOpMALMIO U3 Yy4yeOHMKA H
CIPAaBOYHBIX MAaTEpUaAJIOB, TIPaMOTHO HCIOJb30BaTh
M3Y4YEHHBIN NOHATHITHBIN anmapaT Kypca XMMUU.
Baxueitmune Bo3nyx — cmecp rasos. CocrtaB Bo3ayxa. Kucimopon — | @  packpbIBaTh CMBICH U3Y4aeMbIX OHSATHI U TPUMEHSTH 3TH
MIPEACTABUTENH 2JIEMEHT U IIPOCTOE BelecTBO. HaxoxkaeHue Kuciopoaa B Mpupoae, MOHATUSA IIPU ONHUCAHMM CBOWCTB BEIIECTB U UX
HEOpraHu4eckux | (puznyeckue u XMMHUYECKHEe CBOICTBA (peakuuu ropeHust). OKCuabl. peBpalieHui;
BemiecTB. (30 u.) | IIpumenenne xkucnoposa. CrnocoObl MOJIy4eHHs] KHCIOPOJAa B | ®  XapaKkTepu3oBaTh  (OMHUCBHIBATh)  COCTaB  BO3IyXa,
n1abopaTopud M TMPOMBIIUIEHHOCTH. KpyroBopoT kuciaoposa B ¢usmyeckue M XMMHMYECKHE CBOMCTBa  KHCIOPOAA,
npupoze. O30H — aJI0TpoNHas MOAU(UKALIUS KUCIOPOIa. CHocoObl €ro MOJIydyeHHs, NPUMEHEHHE W 3HAUYEeHUE B
TennoBoit 3¢ pexT XUMHUYECKON peakiuH, TePMOXUMHUYECKUE IIPUPOJIE U )KU3HU YEJIOBEKA;
YPaBHEHUS, dK30- U IHAOTEPMUYECKUE PeaKUu. TOIIMBO: yroiap u | @

CpaBHUBATb PCAKIIUU IT'OPCHUSA U MCIUICHHOT'O OKUCJICHU S,
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MeTaH. 3arpsa3HeHHE BO3/yXa, YCHJICHHE MapHUKOBOro 3¢dexra,
paspyLIeHHE 030HOBOIO CJIOS.

Boaopon — »nanemeHt u mpocrtoe BewiecTtBo. HaxoxzaeHue
BOJIOpOJIa B TpUpoAe, (HU3MUECKHE W XHUMHYECKHE CBOWCTBA,
MIPUMEHEHHE, CLI0COObI noxydeHus. Kucinotsl u conu.

KonuuectBo BemectBa. Mosb. MonsipHass Macca.  3akoH
ABorazpo.

Monspasiii 00b€M  ra3oB. Pacu€rel 1O  XMMHUYECKUM
YPaBHEHUSIM.

®u3nyeckue CBOICTBa BOAbL. Bojga Kak pacTBOPUTENb.
PactBopel.  HacellieHHple ¥ HEHACBIEHHBIE  PACTBOPBI.

Pacmeopumocmov 6ewyecms 6 60o0e. MaccoBasi 10751 BEIIECTBA B
pactBope. Xumuyeckue cBoWcTBa BoAbl. (OcHoBanusa. Ponb
pacTBOPOB B MPHUPOJIE U B KU3HM 4eJIoBeKa. KpyroBopoT BOJbI B
npupojie. 3arpsA3HEeHUE MPUPOIHBIX BoA. OxpaHa W OYHMCTKA
MIPUPOTHBIX BOJI.

Knaccudukanus HeopraHudeckux coeauHeHui. OKCHIBI.
Knaccudukanus ~ okcumoB:  cosneoOpasyromiue  (OCHOBHBIC,
KHCJIOTHBIE, aMm(OTEpHBIE) U HecoJieoOpasyromue. Homenkmarypa
OKCUJOB (MEeXIyHapoaHas U TpuBuanbHas). Dusnueckue u
XUMHUYECKHE CBOMCTBA OKCUIOB. [TomydyeHne okcumos.

OcuoBanms. Krnaccudukamus  ocHOBaHWM: MIENOYM W
HEpPacTBOPUMBIE OCHOBaHMSI. Homenkiarypa OCHOBaHUU
(MexxyHapogHas W TpuBHanbHas). DU3NUECKHE M XUMUYECKUE
cBoOicTBa OCHOBaHMWH. [loyyeHrne oCHOBaHMUIA.

Kucnotsl. Knaccudukanusa xuciaor. Homenknarypa Kuciaor
(MexxyHapogHas W TpUBUANbHas). DU3NYECKHE M XUMUYECKUE
cBoMicTBa kucioT. Pan aktuBHoctu metaiuioB H. H. bekeroBa. Ilo
Jy4EHUE KHUCIIOT.

Conu. Homenkiarypa
TPUBHUAJIbHAS).

dusnyeckue M XUMHUYECKUE CBoMcTBa coJiei. Ilomydenue
COJIEN.

I'enernueckas
COEIMHEHUM.

conei (MeXayHapoaHas |

CBA3b MCKIAY KJIacCaMu HCOPTraHUYCCKUX

cobupath  mpuOOpPH  JUIA
(BBITECHEHUEM BOJIbI U BO3]IyXa);
pacro3HaBaTh OTBITHBIM ITyTEM KUCIIOPOJI;

UCTIOJIF30BaTh XUMUYECKYIO CUMBOJIMKY JUISI COCTABIICHHS

MMOJIYYCHHA KHCJIOpOoda

bopmyn BEUICCTB, MOJIEKYJISIPHBIX YpaBHEHUN
XUMHUYECKUX PEAKLUN C y4aCTUEM KUCIIOPOAaA;
OOBSACHATHh  CYIIHOCTb  JKOJIOTUYECKUX  IpoOIeM,

CBSI3aHHBIX C 3arPS3HEHUEM BO3/yXa;
cleI0BaTh MpaBuiiaM Oe30macHOi padoThl B 1a00paTopuu
npu HCIIOJIB30BaHUHU XUMHYECKON MOCyabl u
0o00opy/sOBaHUsA, a TaKkKe TMpaBWwiIaM oOOpalieHus ¢
TOPOYMMH BCUICCTBAMU B 6I>ITy;

IJIAaHUPOBATh U OCYHICCTBJIATE HAa MPAKTUKE XUMHNYCCKHUC
OKCIICPUMCHTHI, ITPOBOJUTDH Ha6J'I}OJIeHI/I$I, JI€JIaTh BBIBO/IbI
IO pe3yIbTaTaM SKCIIEPUMEHTA;

PACKpPBIBATH CMBICIT U3Yy4YaCMBIX MOHATHH U IMPUMCHATD OTHU

IOHATHUA TpHU OIHUCAHUH CBOICTB BCIIECTB U HUX
MPEBPAILICHU;

XapaKTepHU30BaTh (omMCHIBATH) buzuveckue "
XMMHYECKHE  CBOWCTBa  BOJAOpOJA,  CIOCOOBI  €ro

MOJIy4eHUSs], IPUMEHEHHUE;

coOupathb npubdop IS MOJIy4EHHUs: BOAOPO/Ia;
HCIOJIb30BaTh XMMUYECKYIO0 CUMBOJIMKY JUIsl COCTABIICHUS
bopmyn BEIIECTB, MOJIEKYJISIPHBIX ypaBHEHUU
XMUMHYECKUX PeaKlUii ¢ yJacTHEeM BOJOPO/a;

cleoBaTh MpaBuiiaM Oe30macHOi padoThl B 1abopatopuu
OpyU  UCHOJB30BAHUM  XMUMHYECKOHW  TOCYyAbl U
obopymoBaHUsA, a TaKkKe MpaBwiIaM oOOpalieHus ¢
TOPIOYMMHU BEIIECTBAMU B OBITY;

IUTAHUPOBATh U OCYIIECTBIIATH HA MPAKTUKE XUMHUYECKUE
9KCIIEPUMEHTHI, MPOBOIUTH HAOIIOACHMUS, IENaTh BHIBOJIbI
10 pe3ybTaTaM KCIIEPUMEHTA;

y4acTBOBATh B COBMECTHOI paboTe B rpymnme

PacKphIBAaTh CMBICT H3y4aeMbIX MOHATUN U PUMEHSTH 3TH
MOHATUSA, a TaKXK€ M3YUYEHHBbIE 3aKOHbl M TEOpUU s

32




XUMHYECKHI  JIKCIHEPUMEHT:  KadeCTBCHHOE  OIPEICIICHHE
COJIepKaHUs KHUCIOpOJa B BO3AyXe; IOJy4YeHUe, coOupaHue,
pacrio3HaBaHHE€ W H3YYEHHE CBOWMCTB KHCJIOpoja; HaOIroneHue
B3aMMOJICHCTBUSL ~ BEIIECTB C  KHCIOPOJOM H  YCIIOBHSA
BO3HMKHOBEHHUS U MPEKpallleHus ropeHus (1oxapa); 03HaKOMJIEHHE
c oOpa3maMu OKCHIOB M OIHMCAaHUE WX CBOWCTB; IIOJy4eHHE,
coOMpaHue, pacro3HaBaHWE U HW3YYCHHE CBOWCTB BOJOPOAA
(ropenue); B3aummojmelcTBue Bojgopona ¢ okcumom  meau(1l)

(BO3MOXHO  HCIIOJB30BAHME BHJIEOMATEPUAIOB); HAOIIOJACHUE
0o0pa3IoB  BEIMIECTB KOJMYECTBOM | MOJb;, HCCIIEOBaHHE
0coOeHHOCTeH pacTBOpeHUs BEIIICCTB c pa3ITUIHOM

pPacTBOPUMOCTBIO; TPHUTOTOBJICHHUE PACTBOPOB C OMPEACIEHHOU
MAacCOBOM J0JIE PaCTBOPEHHOTO BEIIECTBA; B3aUMOJICHCTBUE BOJIbI
C MeTaJylaMH (HaTpueM M KajbIeM) (BO3MOXHO HCIIOJIb30BAHUE
BHJIEOMATEPHUAJIOB); OINpeAeIeHNEe PACTBOPOB KHUCIOT U LIeJIoue ¢
MTOMOTIIBIO0 UHUKATOPOB; UCCIIEIOBAHNE 00Pa3I[0B HEOPTraHUIECKUX
BEIIIECTB PA3IMYHBIX KJIACCOB; HAOJIO/IEHWE HM3MEHEHUS OKPaCKH
WHJIMKATOPOB B pACTBOpPax KHUCIOT M UIEIOYEH; W3yYeHHUE
B3auMoeiicTBust okcuna Menu(Il) ¢ pacTBopom cepHON KHCIIOTHI,
KUCIOT C MeETaJUlaMH, pEeaKIuid HEeWTpalu3aluu; IMOJy4eHHE
HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHNE OJIHOTO METajlla APYTHUM
W3 pacTBOpa COJIM; PEIICHHE SKCIEPUMEHTAIBHBIX 337ad M0 TeMeE
«BaxHeimue Kiaccel HEOPraHMYECKUX COEAUHEHUIN».
IIpakTuyeckue padboTbi:
Ne 3. [Tony4yenue u cobupanue KHCIOPO1a, H3ydeHHUE er0 CBOMCTBR.
Ne 4. TTony4yenue u cobupanue BOJA0poaa, U3yUCHUE €ro CBOKCTB.
Ne 5. IIpuroroBieHue pacTBOPOB C ONPEACIEHHOW MacCCOBOM 10€i
PacTBOPEHHOTO BELIECTBA.
Ne 6. Pemienne skcnepuMeHTanbHbIX 3a1a4 1o Teme «OCHOBHBIE
KJIaCChl HEOPraHUYECKUX COECTMHEHUID.
Bbruuncienus:

® MOJIEKYJIIPHOM Macchl BEUIECTBA HAa OCHOBE ATOMHOM MAaccChl

XUMHUYECKUX 3JIEMEHTOB;
® MOJIEKYJIIPHON Macchl KHUCIOpPOJa U 030Ha HA OCHOBE aTOMHOM
MacChl XUMHUYECKOTO AIIEMEHTA;

peleHns pacuETHBIX 3a1a4;

BBIYUCIIITH MOJIIPHYIO MAacCy BELIECTB; KOJIMYECTBO
BEILECTBA, 00BEM Ia3a, Maccy BEIIECTBA;

IIPOBOJUTH Pacy€Thl IO YPAaBHEHMSM XUMHUYECKUX
peaknmii: KoJIM4YecTBa, OOBEMA, MacChl BEIIECTBA TIO
U3BECTHOMY KOJHMYECTBY, 00BEMY, Macce pearcHTOB WU
IIPOIYKTOB PEAKLIUH;

BBICTPauBaTh pa3BEPHYTbIE IIMCBMEHHBIE M YCTHBIE
OTBETHl C ONOpoll Ha uHGpOpMaLUI0O U3 Yy4eOHHMKA U
CIIPaBOYHBIX  MAaTE€pUajoB, TIPaMOTHO  HCIIOJIb30BAaTh
W3Y4YEHHBIN NOHIATUIHBIN anmapaT Kypca XUMHUU;
PAacCKpbIBAaTh CMBICI M3y4a€MbIX MIOHATUI U IPUMEHATH 3TH
MOHATUSA IIPpU ONHCAHMM CBOWCTB BEIIECTB M HX
IIpEBpAILCHU;

XapakTepu3oBaTh (U3NYECKHE M XUMHUYECKHE CBOMCTBA
BOJbI, €€ pOJIb KAaK pacTBOPUTENS B IPUPOJIHBIX

nporieccax;
COCTaBJIATh YPAaBHEHHUS XUMHUYECKUX PEAKIUN C YIaCTHEM
BO/JIBI,

OOBSICHATH  CYIIHOCTh  OJKOJIOTHUYECKUX  MPOOJIeM,

CBSI3aHHBIX C 3arpsA3HCHUEM IMPUPOJTHBIX BOJI, CIOCOOBI
OYHCTKH BOJBI OT IMPHUMECEH, MEpbl MO OXpaHe BOJ OT
3arpsI3HEHUS;

IUTAHUPOBATh M OCYIIECTBIIATH HA MPAKTHUKE XUMHYCCKUE
9KCIIEPUMEHTHI, MIPOBOIUTH HAOIIOACHHUS, JCJIaTh BHIBOIBI
0 pe3yJibTaTaM 3KCIIEPUMEHTA,;

clIeI0BaTh MpaBHiiaM 0e30MmacHOM padOThI B 1a0OPATOPHH
pH HCII0JIb30BaHHUH XHMHYECKOM TOCYTBI u
000pynoBaHuUS;

IPOBOJAMTh BBIYMCICHHS C IPUMECHEHHEM IOHATHUSA
«MaccoBasi J0JIs BEIIECTBA B PaCTBOPEY;
KJIaCCH(PHUIIMPOBATh M3ydaeMble BEIeCTBAa MO COCTaBy U
CBOMCTBaM;

COCTaBIATH (POPMYNBI OKCHIOB, KHUCIOT, OCHOBAaHHIA,
coJiel ¥ Ha3bIBATh UX MO MEKIYHAPOTHOW HOMEHKIIATYpPE;
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e o00b€Ma, KONMYECTBAa BEIIECTBA Ta3a IO €ro HU3BECTHOMY
KOJIMYECTBY BEIIECTBA WIH 00BbEMY;

® 00BEMOB Ta30B 1O YPAaBHCHUIO PEaKIMM HA OCHOBE 3aKOHA
00BEMHBIX OTHOIIICHUH Tra30B;

® C WUCHOJB30BAHMEM IOHSATHS «MaccoBas JIOJIsl BEIIECTBA B
pactBopey;

® 10 YPaBHECHUSIM XUMHYECKUX PEAKIIUA.

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB HA OCHOBE OOLIMX

XUMHUYECKHX  CBOMCTB  M3YYEHHBIX  KIACCOB/TPYIII
BEILECTB, K KOTOPBIM OHU OTHOCATCS;
COCTAaBJIATh  MOJIEKYJSIDHBIE ~ yYPaBHEHMS  PEAKLUH,

WUTIOCTPUPYIOIIUX XUMHUYECKHE CBOICTBA M CHOCOOBI
MOJTy4EHHUSI BEUIECTB M3YYEHHBIX KIIACCOB/TPYIII, a TaKXe
MOJATBEPKIAIOMINX TEHETHYECKYI0 B3aMMOCBS3b MEXIY
HUMU;

MIPOM3BOJIUTH BBIYMCIICHUS TI0 YPaBHEHUSM XUMHUYECKHX
pEeaKIHnii;

TUTAHUPOBATh U OCYIIECTBISITh HA MPAKTHKE XUMHUYECKHE
OKCTIEPUMEHTBI, TPOBOIUTH HAOJIOACHUS, IENIaTh BBHIBOJIBI
MO pe3yJbTaTaM 3KCIIEpUMEHTA;

cle10BaTh MpaBuiiaM 6e30macHoi padoThl B 1ab0paTopuu
OpA  WCHOJB30BAHWM  XUMHYECKOW  TOCYyIbl W
000pyT0BaHMS;

WCTIOJIF30BaTh TPH BBITIOJHEHUN y4eOHBIX 3aJaHWid W B
MPOLIECCe HCCIIEOBATENbCKON AEATEeIbHOCTH HAy4YHO-
NOMYJISIPHYIO  JIUTEPaTypy XHUMHUYECKOTO COJAEp KaHMUs,
CIIpaBOYHBIE MaTepUalbl, pecypchl ceTh «HTepHeT;
BBICTpAauBaTh pa3BEPHYTbIE IUCBMEHHBIE M  YCTHBIE
OTBETHl C OMNOpol Ha uHPOpMaLUI0O U3 Yy4eOHHKA U
CIPAaBOYHBIX  MaTepuajioB, TIPAMOTHO  HCIOJIB30BATh
W3YYCHHBIN NOHATUMHBIN anmapaT Kypca XUMUH.

[Tepuoauueckuit
3aKOH U
Ilepuoanueckas
cHcTeMa
XUMHYECKUX

anemeHToB /[l. W.

Menneneesa.
Crpoenue
aTOMOB.
XumMuueckas
CBS3b.

HepBBIe IIOIIBITKH KJ'IaCCI/I(bI/IKaI_II/II/I XUMHNYCCKHNX JJICMCHTOB.

[lonsiTve o rpynmax CXOOHBIX JJIEMEHTOB (ILEJOYHBIE U
[IEIOYHO3EMENIbHbIE  METaJIbl, TajOreHbl, WHEPTHbIE Ta3bl).
DneMeHTbl, KOTOpble o00pa3yloT aMm@oTepHble OKCUABl U
TUAPOKCHUBIL.

[Tepuonuueckuii 3akoH. [lepuoauyeckas cucteMa XMMHYECKUX
snementoB JI. WM. MennaeneeBa. KoporkonepuogHas U
JurHHONIepruoAHas (Gopmel [leproaudeckoit cHCTEMBI XUMUYECKUX
anemeHToB J[. . MenneneeBa. Ilepuoasl u rpynnel. Ousnyeckui
CMBICJI TOPSAKOBOIO HOMEpa, HOMEpPOB TEpPHOJa W TPYIIbI
9JIEMEHTA.

PpacKpbeIBaTh CMBICIT IEPUOJUUCCKOI'0 3aKOHA,

INOHUMAaTh CYHICCTBOBAHUC HCpPIOI[PI‘ICCKOﬁ 3aBUCUMOCTHU
CBOMCTB XHMHYECKHUX 3JIEMEHTOB (I/I3MCH6HI/IC paanycoB
aTOMOB H BHGKTpOOTpI/IL[aTeHLHOCTI/I) Hn ux COGI[I/IHCHI/Iﬁ OT
IIOJIOKCHUS B Hepnozmqecxoﬁ CUCTCMC U CTPOCHUA aTOMA,
YCTAaHABJIMBATb CBA3b MCIKAY IIOJIOKCHHUEM JJICMCHTA B
HepI/IOHI/I‘leCKOﬁ CUCTEMC U CTPOCHUCM €TI0 aTOMa (COCTaB
" 3apsa aapa, 06mee YHUCJIO JJICKTPOHOB U PpACIIPECACIICHUC
HX T10 3JICKTPOHHBIM CJ'IOSIM);

IMPOTrHO3UPOBATH XapakKTep U3MCHCHUA CBOMCTB
3JIEMEHTOB M HMX COCIMHEHUM IO rpymnmnamM M nepuoaam
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OKHUCIUTEIBLHO-
BOCCTAHOBHUTEIIbH
ple peakuuu (15

).

Crpoenne aromoB. CocraB aromHbIX saep. M3oTomsbl.
OnektpoHbl. CTpoeHHUE IEKTPOHHBIX 0007104YeK aTOMOB MepBhIX 20
XUMU4ecKux ieMeHToB llepuommyeckon cucremsr J[. M.
MenpeneeBa. XapakTEpUCTUKA XUMHUYECKOTO 3JIEMEHTa IO €ro
nosnoxeHuro B Ilepnoanyeckoit cucreme 1. 1. Menaeneesa.

3aKOHOMEPHOCTU H3MEHEHHUsI pajuyca aTOMOB XUMHUYECKHX
JJIEMEHTOB, METAIMYECKUX M HEMETAJUIMYECKUX CBOMICTB IO
rpynnaM u nepuojaaM. 3HadeHue Ilepuoauueckoro 3akoHa u
[leproguyeckoil cuCTEMbl XUMUYECKUX 3JIEMEHTOB JJIsi Pa3BUTHUS
Hayku u npaktuku. JI. 1. MenzaeneeB — y4€HbIN U TpaXXAaHVH.

Xumnueckasi cBs3b. KoBaneHTHas (HoJisipHasi U HENoJIApHast)
CBSI3b. DJIEKTPOOTPULIATEIBHOCTh XUMUUECKUX 1eMEHTOB. MloHHas
CBSI3b.

Crenenp  oxucineHus.  OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE

peakuuu. [Iporeccel okucneHus: u BoccTaHOBIEeHUS. OKUCIUTENN U
BOCCTaHOBUTEJIH.
XUMHYECKHIT IKCIMEPUMEHT: U3yuYeHHe oOpa3lloB BEIIECTB
METaJJIOB M HEMETAJJIOB; B3aUMOJICHCTBUE THUIPOKCHIA LIMHKA C
pacTBopaMu  KHUCJIOT U LIEJOYel; MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOMINX TMPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiiuy pa3IoKeHHs, COCTUHEHNS).

[lepronnuecko CUCTEMBI;

XapaKTepU30BaTh XUMHUYECKUE AIIEMEHTHI TEPBBIX TPEX
MEPUOJOB, Kallus, KaJIbIHUSI [0 WX TOJOXKEHUIO B
Ilepnoanueckoii cucreme [1; U; Menneneesa;

CJIEZIOBATH MpaBUiiaM 0e301acHON paboThl B Jaboparopun
IpH  WUCHOJBH30BAaHMM  XHUMHYECKOWM  TOCYyABl U
000py1I0BaHMS;

BBICTPanBaTh Pa3BEPHYTHIC MUCHMEHHBIC U YCTHBIC OTBETHI
¢ omopoil Ha MHGOPMAIMIO U3 YYEOHHKA U CIPABOYHBIX
MaTepHUajaoB, TPaMOTHO  WCIOJb30BaTh  HM3yYCHHBIN
MOHATUIHBIN anmnapar Kypca XUMHH;

PacKpBIBaTh CMBICIT U3Y4aeMBbIX TIOHSTHIA,

OTIPEICIIATh BT XHMUYICCKOU CBSI3U B COCAMHCHHUM;
OTIPEICIIATh CTENEeHh OKUCIICHUS XMMHYECKOTO JJIEMEHTa
o ¢GopMyJie ero COeTMHEHHUSI;
OTPeNesATh dJJEMEHT (BEIIEeCTBO) —
AJIEMEHT (BEIIECTBO) — BOCCTAHOBUTEIID,
OOBSACHATH  CYIIHOCTh  IPOLIECCOB
BOCCTaHOBJICHHUS;

COCTaBIIATh DJIEKTPOHHBIM OamaHc ¢ y4€ToM 4wHcia
OT/IaHHBIX U MPUHATHIX 3JIEKTPOHOB;
COCTaBIISATh ypaBHEHUE
BOCCTaHOBUTEIHHON PEaKIINH;
UCIOJIb30BAaTh MPU  BBIIIOJIHEHUH Y4YEOHBIX 3aJlaHUM
TEKCTBI yueOHHKa, CIpaBOYHbBIE MaTepuabl
(mepuoIMYecKyro cucTeMy XuMudeckux anementoB J; U;
Menpeneena, TaObMUIly  PacTBOPUMOCTH  KHUCIIOT,
OCHOBaHMN W cojJied B BOJE, AJICKTPOXUMHUYECKUH PsiI
HANPSDKEHUH METaIlIOB)

UCIIOJIb30BaTh MPU BBHIMOJHEHUH Y4YEOHBIX 3aJlaHUi U B
MpoIecCe HCCINEA0BATEIbCKON JIEATENHHOCTH HAYYHO-
MOMYJSIPHYIO  JTUTEPaTypy XUMHUYECKOTO COJIEp>KaHus,
CIIpaBOYHBIC MaTepHabl, pecypchl ceTu «HTepHEeTY.

OKHCIIHNTCIIb H

OKHCJICHUS u

OKHUCJINTCIIbHO-
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10 kaace

(2 4. B HeeJ110, Bcero 68 yacos)

Pa3pennl
MPOrpamMmsbl, U
KOJIMY€ECTBO
4acoB,
OTBO/JMMOE HA
UX U3yYeHHe

OcHoBHOE€ CoacpiKaHue

OcHoOBHBIE BH/IBI JeSITEJIbHOCTH oﬁyqamumxca

BemtectBo
XUMHUYCCKast
peakmus. (17 4.)

n

[Iepnoanueckuit 3akoH. Ilepuoanueckas cucreMa XMMUYECKUX
anementoB  JI. WM.  Mengaeneea.  CTpoeHue  aToMoB.
3aKOHOMEPHOCTU B WM3MEHEHHU CBOMCTB XMMHUYECKUX 3JIEMEHTOB
MEPBBIX TPEX TEPHOJIOB, KaJlUs, KaJbIUs U HUX COCJAUHCHUH B
COOTBETCTBMU C TIOJIOKEHHEM »dJeMeHTOB B Ilepuonnueckoit
CUCTEME U CTPOEHHEM MX aTOMOB.

Crpoenue BellecTBa: BHJAbl XUMHUYECKOW CBA3U. THIIbI
KPHUCTAJUIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT
TUIA KPUCTAJUIMYECKOMN PEIETKHN U BUJJa XUMUYECKOU CBA3H.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHMYECKHUX BEILECTB
(MexayHaponHas W TpUBHAIbHAsA). XWUMHYECKHE CBOWCTBA
BEILIECTB, OTHOCALIMXCA K Pa3jJU4YHbIM KjJaccaM HEOPraHWYeCKHUX
COCIMHEHU I, TEHETUYECKAsl CBSI3b HEOPraHMYECKUX BEILIECTB.

Knaccudpukanuss XUMHYECKUX peakuuid 10  pa3IHuyHbIM
npu3HakaM (MO0 4YHMCIy M COCTaBy YYacTBYIOIIMX B peakKlUu
BEUIECTB, [0 TEIUIOBOMY 3(QexTy, N0 H3MEHEHHUIO CTeleHen
OKHUCJICHUS XUMUYECKUX 3JIEMEHTOB, 110 00PAaTUMOCTH, [0 y4aCTUIO
KaTajan3aTopa). OK30- u SHIOTEPMUYECKUE peakuuu,
TEPMOXUMHUYECKUE YPABHEHHUS.

[lonsitTne o ckopoctu xumuyecko peakiuu. [lonsTe 00
0o0paTHUMbIX U HEOOpaTUMBIX XUMHUYECKHX peakuusx. llonsrue o
TOMOTEHHBIX M TE€TEPOre€HHBIX peakuusix. [lonamue o xumuueckom
pasHosecuu. Daxmopul, eruAOWUE HA CKOPOCMb XUMUYECKOU
peaxryuu u noioAHCeHUe XUMUYECKO20 PABHOBECUS.

OKHCIIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIUHU, 3JIEKTPOHHBIN
0amaHC OKHCIUTEIBHO-BOCCTAHOBUTENbHOU peakiuu. CocTaBieHue
YpaBHEHUH  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKUUNA  C

xapaKTemeBaTL XUMHUYCCKHUEC DIICMCHTHI nemex TpéX
HepHOI[OB, KaJIusd MW KaJdbIUsg II0 HUX IIOJOXCHUIKO B
ITepnoanueckoii cucreme [1; U; Menneneena;
KJ'IaCCI/I(i)I/IHI/IpOBaTI) 158 Ha3bIBATH HCOpFaHI/I'-ICCKI/Ie
BEIIIECTBA M3yYEHHBIX KJIACCOB;

OITUCHIBATH O6II_[I/IG XUMHUYCCKHUEC CBOﬁCTBa BCIIICCTB

paSHHqHLIX KJ1aCCOB, HO)ITBep)K)IaTI) CBOI\/’ICTBa
IIpUMEpaMu  MOJIEKYJSIPHBIX YPABHEHUH XUMHUYECKHX
pEaKINii;

OmpenensATh  BUA  XHMHYECKOM CBS3M W THII

KPUCTAJTMYECKON PEIIETKY BElIeCTBa;

MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX
CTPOEHUS;

pPacKpbIBaTh CMBICT HU3Y4aeMbIX MOHSITHI U HPUMEHSTH
STH TMOHSATUS TMPHU OMNHMCAHUU CBOWCTB BEIIECTB M HUX
MIPEBPAILICHUI;

KJIACCU(PHUIIMPOBATH XUMHUUYECKUE PEAKIINH 110 PA3IUYHBIM
pU3HAKaM;

yCTaHaBIUBAaTh 33aBHCUMOCTh CKOPOCTH XHMHYECKOU
pEaKIuu OT Pa3InYHBIX (PaKTOPOB;

MPOTHO3UPOBATh BO3MOYKHOCTH MPOTEKAHUS XUMUYECKHX
MPEeBpaIICHUI B Pa3JIMYHBIX YCIOBHSIX;

OIpeNeNsATh OKUCIUTENL U BocCTaHOBUTENb B OBP;
COCTaBIISITh DIIEKTPOHHBIN OanaHC peakiny;

MPOU3BOAUTH BBIYUCICHUS [0 XUMHUYECKUM ypaBHEHUSIM;
PacKpbIBaTh CMBICI M3YYa€MbIX MOHATUH, a TAKKE CMBICI
TEOPHUU JIEKTPOIUTHUECKON TNCCOIUAIINY;
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KCIIOJIb30BAHUEM METO/Ia AJIEKTPOHHOTO OanaHca. ® OOBACHATH MPUYMHBI BJIEKTPOINPOBOAHOCTU  BOJIHBIX
Teopust 37EKTPOJUTUYECKON AUCCOLMALNU. DIEKTPOIUTHI U pacTBOPOB;
HEIEKTpoJIUThl. Kartnonel, aHuonsl. MexaHu3M JMCCOLMALIMY | ®  COCTaBJISITh YPABHEHHSI JUCCOIMAIIMH KHUCIIOT, IEIOYeH U
BEIIIECTB C pPA3IMYHBIMM BHUJIAMH XHMHUYECKOW cBs3u. CrerneHb COJICH, TIOJTHEIC
muccoranuu. CUIbHBIE U CJIa0bIe SJIEKTPOJIUTHI. ® I COKpaul€HHbICE HWOHHBIC YPAaBHEHUS XUMHUYECKHX
Peaknun wonHoro oOMeHa. YCIIOBUS TPOTEKaHUS PEaKIUi peakuii M'OHHOTO OOMEHa;
HMOHHOTO OOMEHA, IOJIHBIE M COKPALIEHHBIC MOHHBIE YPABHEHMS | ®  IUIAHUPOBAThH M OCYIIECTBIIATH HA MPAKTUKE XUMUYECKHE
peakuuii. CBOWCTBA KHCJIOT, OCHOBAaHMW M COJIEH B CBETE 9KCIIEPUMEHTHI, TPOBOJIUTH HAOIIOICHUS, JISIATh BBIBOIBI
MpEJICTaBICHUI 00 ANEKTPOJIUTUYECKOMN JHCCOITHAIINH. M0 pe3ysIbTaTaM KCIIEPUMEHTA;
KauectBennsie peakuuu Ha HOHBI. [loHamue o eudponuze coell. ®  CIIe0BaTh npaBuIaM 0e30IMacHOMI paboTHI B
XuMuvecKkuit IKCIIEPUMEHT: O3HAKOMJICHUC C  MOJCISAMU na60paTopH1/1 IIpU UCNOJIb30BAHUU XUMHYISCKOM IOCyJbl U
KPHUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKHUX BEIIECTB — METAJIOB 000opyIoBaHuS;
U HeMeTauloB (rpadura ¥ aaMasa), CIOXKHBIX BEIIECTB (XI0puia | e MPOU3BOAUTDH BBIYUCIICHHUS 10 XUMHUYECKUM YPaBHCHUSIM,
HaTpHs); HCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XHMMHYECKOW | @  BpICTpaMBaTh pa3BEPHYThIE IUChMEHHBIE M  YCTHBIE
peaknun OT BO3ICUCTBUS Pa3IUYHBIX @aKTopOB; HCCJICA0OBAHUE OTBETBHI C onopoﬁ Ha HH@QpMaHHH) us3 yqe6HHKa u
SJICKTPOIIPOBOAHOCTH PACTBOPOB BCIICCTB, IIPOLECCA AMCCONHalNN CIIpaBOYHBEIX MaTEepHAJIOB, TI'PaMOTHO MCIIOJIb30BaTh
KHCJIOT, mejaoyeu u coJien (BOSMO)KHO HCIIOJIB30BaHUEC HSy‘IGHHBIfI MMOHSTUNHBIN amnrmapar Kypca XAMUH;
BUJECOMATEPUAIIOB); TPOBEACHUE OINBITOB, WUIIOCTPUPYIOILIUX | @ WCIIOJIH30BaTh MPHU BBITIOJIHEHUH YYCOHBIX 3aJlaHWH U B
MPU3HAKKA TIPOTEKAHHWS PEaKIuii MOHHOTO oOMeHa (oOpa3oBaHUeE MIPOLIECCE MCCIICHOBATENBCKON ACSTEIbHOCTH HAYIHO-
ocajJka, BBIJEJICHUE Traza, oOpa3oBaHWE BOJBI);  OIBITOB, NONYJISAPHYIO  JIATEPATYPy XUMHUYECKOTO COJEpKAHMS,
UIUTIOCTPUPYIOIIUX IMPUMEPBI OKHCIIHUTCIbHO-BOCCTAHOBUTCIIBHBIX CIPaBOYHBIE MaTEPHAJIbl, PECYPCHI CETU ((I/IHTepHeT».
peakuuii  (TOopeHWe, peakIuu  pasjoKCHUs, COCIUHEHUS);
pacno3HaBaHWE  HEOPraHWYECKHWX  BEIIECTB €  ITOMOIIBIO
Ka4eCTBEHHBIX PEAKIUN HAa MOHBI; PEHICHHUE HKCIEPUMEHTAIbHBIX
3aja4.
IIpakTuyeckue padborTbi:
No 1. Pemrenue skcriepruMeHTaIbHBIX 3a/1a4 110 TEME.
Boruuciaenus:
® [KOJIMYECTBAa BEIIECTBa, 00bEMAa M MacChl PEarceHTOB HIIM
MPOAYKTOB 10 YPABHEHUSIM XUMHUYECKUX PEAKIIMIi;
® [10 YPAaBHEHUSIM XMMHUYECKUX PEAKIUH.
Hemerannsl u ux OOmiass xapakTepucTuka ramoreHoB. OCOOEHHOCTH CTPOCHUS | ®  OOBACHATH  OOIIHe H3MEHEHHUU

coequnenus. (25

9.)

aTOMOB, XapaKTCpPHBIC CTCIICHU OKHCJICHHA. CTpOeHI/Ie )41
(I)I/IBI/ILIGCKI/IC CBOMCTBaA MMPOCTBIX BCIICCTB TaJIOTCHOB.
XHUMHUECKHE CBOMCTBA Ha MpuMepe XJjopa (B3aHMOﬂeﬁCTBHC C

3aKOHOMCPHOCTH B
CBOMCTB HEMETAVIOB M MX COCIAMHEHUM B npeaeiaax
MaJIbIX MEPHUOJAOB W T'JIABHBIX IMOATPYIII HepHOHquCKOﬁ
CHUCTEMbI XUMHNYCCKHUX 3JICMCHTOB C y‘IéTOM CTPOCHUS HUX
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MeTajlJlaMi, HEMETaJUlaMM, 1enodaMmu). Xiaoposogopod. CosnsiHas
KHUCIIOTa, XWMHYECKHME CBOMCTBA, IIOJydYEHHE, IPUMEHEHHE.
JleiictBHEe XJIOpa W XJOPOBOJOPOJA HA OPraHU3M YEJIOBEKa.
Baxueiimme Xaopuabl 1 KX HAXO0KIECHUE B IPUPOJIE.

OO6mas xapakrepuctuka 1eMeHToB VIA-rpynnel. OcoOeHHOCTH
CTPOEHUS aTOMOB, XapaKTEPHbIE CTEIIEHU OKUCIICHHUS.

Crpoenne u pu3nUECKHe CBOMCTBA MPOCTHIX BEIIECTB — KHUCIIO
pona u cepbl. AJJIOTPONHBIE MOAM(PHUKALUU KUCIOpPOJa U CEpbl.
Xumuueckue  cBoiictBa  cepsl.  CepoBOIOpON,  CTpPOEHHUE,
¢uznueckue u xuMHueckue cBoicTBa. OKcuIbl cepbl  Kak
MPE/ICTaBUTENN  KUCIOTHBIX  OkcuaoB.  CepHas  KHCIIOTa,
¢u3znueckue U XUMHYECKUE CBOMCTBA (00IIME KaK MpeCTaBUTENs
Kjlacca KHCIOT | croeruduueckue). XHUMHUYECKHE PEaKIHH,
JeKalue B OCHOBE MPOMBIIIJIEHHOTO croco0a MOJIydeHUs] CepHOM
kucioTel. [Ipumenenne. Conm CepHOM KHUCIOTHI, KadyeCTBEHHAas
peakuus Ha cynab(ar-non. HaxoxaeHue cepel U €€ COCIUHEHHN B
npupoae. XHUMHUYECKOE 3arps3HEHHE OKpYKarouleil  cpelsl
COEJIMHEHUSIMH Cepbl (KUCIOTHBIE JTOKIM, 3arps3HEHUE BO3AyXa U
BOJIOEMOB), CITIOCOOBI €ro MPeA0TBPAICHUS.

OO6mras xapakrepuctuka eMeHToB VA-rpynibl. OcoOeHHOCTH
CTPOEHHUS aTOMOB, XapaKTEPHbIE CTENIEHNU OKUCIICHUS.

A30T, pacpocTpaHeHue B MPHUPOJIE, (PU3NIECKNE U XMMHUYECKHE
cBoiictBa. Kpyrosopor azora B npupojie. AMMUak, ero pusnyeckue
U XUMHYECKHE CBOWCTBa, HojydyeHue u npuMmeHenue. Comu
aMMOHHUS, UX (PU3MUECKHEe U XMMHUYECKHE CBOMCTBA, NPUMEHEHHE.
KayecTBeHHast peakuus Ha MOHBI aMMOHHMA. A30THasl KHMcCJOTa, €€
noJiydeHue, (U3MYecKue M XUMHUYECKHe cBoicTBa (0o0uue Kak
IIPEJCTaBUTEIS KJlacca KUCIOT U crienuduueckue). Vcnonabs3oBanue
HUTPATOB M COJIEH aMMOHHUS B Ka4eCTBE MUHEPAIbHBIX y100pEeHUH.
XUMHUECKOE 3arpsi3HEHHE OKpYXarolled cpellbl COECJUHEHUSIMU
a30Ta (KUCIIOTHBIE JOXKJIW, 3arps3HEHHE BO3/1yXa, IOYBBI U
BOJOEMOB).

docdop, amnorponHsle Moaudukanuu Gocdopa, puzndeckue u
xuMudeckue cBoiictBa. Okenp dpochopa(V) n pocdopnas xucnora,
¢u3nyeckue U XUMUYECKHUe CBOMCTBA, MotyueHue. Vcrnonb3oBanue

aTOMOB;
XapakTepu30BaTh (PU3NYCCKHE W XUMHUYECKHE CBOICTBA
NPOCTBIX BELIECTB TAJOTCHOB (Ha NpuUMepe XJopa) M
CJIOKHBIX BEIIECTB (XJIOPOBOJOPOJA, XJIOPHUIA HATpPHS),
CIOCOOBI WX TIONy4CHHS, NMPUMEHEHHE W 3HAYCHHE B
MIPHUPOJIC U )KU3HH YEIIOBEKA;

OTIPE/ICIISITh TAJIOTCHHU I-OHBI B PaCTBOPE;

TUTAHUPOBATH U OCYIIECTBIISITh HA TIPAKTHKE XUMHYCCKHC
OKCTIEPUMEHTHI, TPOBOJUTH HAOIIOACHHUS, JIeTaTh BHIBOIBI
0 pe3yJIbTaTaM dKCIEPUMEHTA;

OOBSICHATH OO0IIME 3aKOHOMEPHOCTH B HM3MEHEHUU
CBOWCTB 2371eMEHTOB VIA-rpynmsl U MX COEIMHEHHH C
YYETOM CTPOEHHUS UX aTOMOB;

XapakTepu30BaTh (PU3NYCCKHE W XUMHUYECCKHE CBOMCTBA
NpOCTOTO  BemecTBa Cepbl W €€  COCOUHEHUH
(cepoBosiopo/ia, OKCHJIOB CEpbl, CEPHOH KHUCIOTHI,
cynb(daToB), CrmocoObl WX TMOJTy4YEHUsS, MPUMEHEHUE U
3Ha4YeHHE B MPUPOJIE U KU3ZHU YEJIOBEKa;

OTIPENENIATh HATH4UUe CYb(aT-uHOHOB B PaCTBOPE;
OOBSICHATH ~ CYIIHOCTh  JKOJOTHYECKUX  TpoOieMm,
CBSI3aHHBIX C IepepabOTKON COEAMHEHUMN CEPHI;
OO0BACHATH O00IIME 3aKOHOMEPHOCTH B  HM3MEHEHHH
CBOMCTB 3JIEMEHTOB

VA-rpynnbl U UX COCIMHEHUH C Y4ETOM CTPOCHUS HX
aTOMOB;

XapakTepu3oBaTh (PU3NYECKHE U XUMHUYECKHE CBOICTBa
MPOCTBHIX BelIecTB a3oTa M (ocdhopa U MX COCTUHEHHIA
(ammmuaka, coyeil aMMOHHUS, a30THOM KUCJIOThI, HUTPATOB,
okcuna dochopa(V) u dochopHoit kucnotel, pocdaron),
CIocOObl UX TOJy4eHHs, NMPUMEHEHHE W 3HAYCHHE B
MPUPOJIE U KU3HH YEJIOBEKA;

OTIpeNeNATh NOHBI aMMOHUSA U ocdaT-uOHBI B PAaCTBOPE;
OOBSACHATH  CYIIHOCTh  JKOJOTHYECKHX  MpoodIeMm,
CBA3aHHBIX C HAXO0XJCHHEM COEAMHEHUU a3oTa U
docdopa B okpyxkarorieit cpese;
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¢docdaToB B kKauecTBe MUHEPATBHBIX YIOOPEHUH.

OOmas xapakrepuctuka smeMeHToB [VA-rpynmel. OcobeHHocTi
CTPOEHUS aTOMOB, XapaKTEPHbIE CTEIIEHU OKUCIICHUS.

VYrinepon, amnoTporHble MoAM(UKALMM, PACHpOCTPAHEHUE B
npupoje, (usnyecKkne W XHMHUYECKHE CBOWCTBA. AncopOrus.
Kpyrosopor yraepoga B mnpupoje. Oxcuapl yriepojaa, ux
¢u3nveckne W XMMUYECKHE CBOMCTBA, JCHCTBHE Ha IKHUBBIC
OpraHu3Mbl, TOJYy4eHHME U  NIPUMEHEHHE. DKOJIOTHYECKUE
npoOsieMbl, CBs3aHHBIE C okcugoMm yriepoaa(lV); rumnotesa
rJ100aNbHOrO  MOTEIUIEHUS  KJIMMAaTa; MapHUKOBBIM 3¢ ¢eKT.
VYronpHass kucioTa W €€ cold, MX (U3NYECKHE U XUMHUYECKHE
CBOICTBa, MOJy4YeHHE U NpuMeHeHHe. KauecTBeHHasl peakuusl Ha
KkapOoHaT-uoHbl. Mcnonb30BaHrue KapOOHATOB B OBITY, MEIUIIMHE,
MIPOMBIIIIJIEHHOCTH U CEITbCKOM XO35HCTBE.

[lepBoHauanbHble MOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O
COEIMHEHUSX yriepoaa (MeTaH, 3TaH, 3TWJIEH, alleTHJIEH, 3TaHOII,
[NIMLEPUH, YKCyCHash Kuciota). HMx cocmaé u xumuyeckoe
cmpoenue. 1IoHATHE 0 OMOJOIMUYECKN Ba)KHBIX BEILIECTBAX: JKUPAX,
Oenkax, yIJIeBOJaX — W UX POJM B IKHU3HM UeJIOBEKa.
Mamepuanvnoe eOuncmeo opeaHuuecKux U  Heop2aHu4ecKux
coeOuHeHul.

Kpemuwnii, ero ¢pusznueckne u XMMUIECKHE CBOMCTBA, TIOJydYEeHUE
n npumeHenue. CoenuHeHuss KpeMmHus B mpupoge. OOmwme
npencraBiaeHus 06 oxcuzae kpeMHusA(IV) u kpemHHMEBOH kuciore.
Cunukatel, MX  HCIOJIb30BaHME B OBITY,  MEAMLUHE,
IPOMBIIUIEHHOCTH.  Baoicnetiwue cmpoumenvHvle Mamepuansl:
Kepamuka, cmekno, yemenm, Oemown, dicenezobemon. Ilpobremuvl
bezonacnozo UCNONL306AHUSL CMPOUMENLHBIX MAMepuUailos 8
NOBCEOHEeBHOU HCUHU.

XHUMHYeCKHUIl IKCIePUMEHT: U3ydeHne 00pa3lioB HEOPraHMYECKUX
BEIIIECTB, CBOMCTB COJISHOW KHUCIJIOTHI; NPOBEJCHUE KAaueCTBEHHBIX
peakuuii Ha XJOPUA-MOHBI M HAONIOJICHHE TPU3HAKOB HX
MPOTEKaHMsI; OMBITHI, OTpPAXKaroUIMe (U3NYECKHEe U XUMHUYECKHE
CBOICTBA raJIOTEHOB U UX COEIMHEHUH (BO3MOKHO HCIIOJIb30BaHUE
BUJEOMATEpPHAIOB); O3HAKOMJICHHE ¢ o0pa3lamu  XJOPHJIOB

OOBSCHATH, OO0IHME 3aKOHOMEPHOCTH B H3MCHCHHH
CBOMCTB 371€MEHTOB IVA-rpynmnbl M HUX COEIMHEHUH C
Y4E€TOM CTPOCHUS UX aTOMOB;

XapakTepu30BaTh (PU3NYCCKHEC W XUMHUYECCKHE CBOMCTBA
MIPOCTHIX BEIIECTB YIJIEPO/ia U KPEMHUS U UX COCIUHECHHI
(OKCUIOB yryepoja, YroJIbHOW KHCJIOTHI, KapOOHATOB,
OKCHJIa KPEMHUS, KPEMHHEBOW KHCIOThI, CHJIMKATOB),
crocoObl WX TMOJY4YeHHs, NPUMEHEHHWE W 3HAYCHUE B
MIPUPOJIE U )KU3HU YEIIOBEKA;

OTpEeNeNATh KapOOHAT- U CUIIMKAT-UOHBI B paCTBOPE;
OOBSACHATH  CYIIHOCTh  JKOJOTHYECKHX  NpobiieMm,
CBA3aHHBIX C HAaXOXKJIEHUWEM YIJIEKHCIOTO Ta3a B
OKpY>Karolleu cpee;

WUTIOCTPUPOBATh B3aUMOCBSI3b HEOPraHUYECKUX
COEIMHEHUH yriepoJa U OpraHu4eCcKUX BEIIeCTB;
TJIAHUPOBATh U OCYIIECTBIISATh HA MPAKTUKE XUMUUYECKUE
AKCIIEPUMEHTHI, TIPOBOJAUTH HAOIIOJACHUS, JIeJIaTh BBIBOIBI
M0 pe3yJbTaTaM 3KCIIEpUMEHTA;

cienoBaTh ~— MpaBWiIaM ~ Oe3omacHoW  paboTel B
nabopaTopuu Mpu UCHOIH30BAHUN XUMUYECKOM MOCYIbI U
000pyTI0BaHHS;

MIPOM3BOIUTH BHIYUCIICHUS [0 XUMHUYECKUM YPaBHEHUSM;
BBICTpPAauUBaTh pa3BEPHYThIE MHUCHMEHHbIE U YCTHBIE
OTBETHl C OMOpPoNM Ha uHPOpMALUI0 U3 Y4yeOHUKA H
CIPAaBOYHBIX MaTepHajoB, TIPaMOTHO HCIIOJIb30BATh
M3yYCHHBIN NOHATUUHBINA anmapaT Kypca XUMUU;
WCIIOJIb30BaTh MPH BBIMOJIHEHUU Y4YeOHBIX 3a/JlaHUil U B
MPOLIECCE HCCIIEOBATENIbCKON JIEATEIbHOCTH HAy4YHO-
MNOMYJISIPHYIO JIMTEPATYpy XUMHUYECKOTO COJAEp KaHMUS,
CIIPaBOYHBIE MaTEpUabl, pecypchl ceTu «HTepHeT.
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(raoreHuIoOB); O3HAKOMJICHHE C oOpa3mamu cepel u €
COEIMHEHUSMHU (BO3MOYKHO MCIIOJIb30BaHUE BHJIEOMATEPUANIOB);
HaONIOJIeHUe TIpoliecca OOYTrIMBaHUsS caxapa TMoj JACWCTBHEM
KOHLIEHTPUPOBAHHOM CEPHOW KHUCIIOThI, H3YUYEHHE XUMHUYECKUX
CBOMCTB  pa30aBJICHHOW  CEpPHOW  KHCIOTHI,  IPOBEICHHE
KaueCTBEHHOM peakuuu Ha cyiab(paT-uoH U HaOII0AEHUE MpPU3HAKA
e€ MpoTeKaHUsl; 03HAKOMJIEHHE ¢ (PU3MUYECKUMU CBOWCTBAMHU a30Ta,
dochopa W uWX coemMHEHUH (BO3MOXHO  HCIIOJIb30BAaHUE
BHUJIeOMATEepUaNoB), oOpa3uamMu  a30THBIX U (pochopHbIX
yInoOpeHuii; mogydeHue, cobupanue, pacrio3HaBaHHE U U3YUYCHHE
CBOMCTB aMMHaka; MPOBEIECHUE KaueCTBEHHBIX pEaKIUil Ha HOH
aMMOHMSI U QocdaT-MOH U H3yuyeHUE MPU3HAKOB UX MPOTEKAHMS,
B3aMMOJICICTBHE KOHIIEHTPUPOBAHHON a30THOM KHCIIOTBHI C MEJBIO
(BO3MOKHO HCIIOJIb30BaHKUE BUACOMATEPUAIIOB); U3YUEHHUE MOeei
KPUCTAJUTMYECKUX  pemeéToK anMasza, rpadura, QyuepeHa;
03HAaKOMJIEHHE C MPOLECCOM aJcOpOLUU pacTBOPEHHBIX BEIECTB
aKTUBHUPOBAHHBIM YIJIEM U YCTPOWCTBOM MPOTHUBOra3a; MoydyeHue,
coOupaHue, pacrno3HaBaHue U U3y4eHHE CBOMCTB YTIIEKUCIIOro ras3a;
MIPOBEJICHUE KAYECTBEHHBIX pEakIMil Ha KapOOHAT- M CHUJIMKAT-
MOHBl W HW3yYEHUE NPU3HAKOB UX MPOTEKAHMs; O3HAKOMIIEHHE C
MPOIYKIUEH CUJIMKaTHOM MIPOMBIIIICHHOCTH; pelenne
SKCIIEPUMEHTAJIBHBIX 3aj1a4 1o TeMe «BaxHeilre HeMeTalbl U UX
COCTUHEHUS.
JdemoncTpaumnu:
e Bueomarepuanbl: TajJoOreHbl U UX COSTUHEHUS.
e (OO0pa3ibl XJOPUIOB.
o Komiekuuu (BugeoMarepuanbl): cepa u €€ CoeMHEHUS.
e OOyrnuBaHue caxapa IOJ JCHCTBHEM KOHIICHTPUPOBAHHOM
CEpHOM KUCIOTHIL
o Komnekuuu: ¢Gochop u ux coeauHeHus. BiaumopeiicTBue
KOHLIEHTPUPOBAHHOMN a30THOM KUCIIOTHI C MEMIBIO.
e Mojenu KpHUCTAIMYECKUX peImEToK anMasa, rpadura,
MOJIEKYJIbI QyIIepeHa.
e AjncopOuusi pacTBOPEHHBIX BEIIECTB aKTMBHUPOBAHHBIM YIJIEM.
[IpoTusoras.
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e Bujeomarepuanbl: CUWJIMKAaTHAs IPOMBIILIIEHHOCTb.
o Mojenu MOJIEKy OPraHUYECKUX BEILECTB.
IIpakTnuyeckune padoThI:
Ne 2. Tlony4yeHue coistHOM KHUCIOThI, U3ydyeHUE €€ CBONCTB.
Ne 3. Tlonyyenue aMmMuaka, U3y4eHUE €r0 CBOMCTB.
Ne 4. Tlonyyenue yraekucnoro rasza. KadectBeHHass peakuusi Ha
KapOOHaT-HOH.
Ne 5. Pemienne skcriepuMEHTANBHBIX 3a7a4 10 Teme «BaknHeinmue
HEMETAJJIbl U UX COEIMHEHUSD.
Bbruncienus:
® [0 YpPaBHEHUSAM XUMMUECKUX peaKIuii,
peareHToB JaH B U30BITKE;
® 00BEMOB Ta30B MO YPaBHEHUIO pPEaKIUMM HAa OCHOBE 3aKOHA
00BEMHBIX OTHOILIEHUI ra30B;
® 10 YPaBHEHUSM XMMHYECKUX PEaKIInii;
MaccOBOM JIOJU BBIX0J1a IPOAYKTa pPEaKIIHH;
® [0 YpaBHEHUSM XHMHUYECKHUX pEaKUuuid, €ecau OJUH U3
peareHToB JaH B BHJE€ BOJHOIO pPAacTBOpAa C HW3BECTHOM
MacCOBOM JOJIEH

€CJIn OAUH U3

MeTtanis!l 1 uUxX
coequHeHUs. (20

9.)

OOmrasi XapakTepUCTHKA XUMHUYECKUX AJIEMEHTOB — METAJUIOB
Ha OCHOBaHMM MX TnosoxkeHuss B Ilepuonnueckoir cucreme
xuMudeckux anementoB J[. Y. MenneneeBa M CTpOEHHS aTOMOB.
CrtpoeHre MeTayuioB. MeTauMuecKasl CBsi3b M METaJUTHUYECKast
KpHUCTaJNTNYeCcKasi pemeTka. DISKTPOXUMUYCCKUN PsIIl HATPSKCHUN
MeTan JioB. Du3nyeckue W XUMHUYECKHUE CBOWMCTBA METAJLIOB.
OOmme crmocoObl mosydyeHuss MetauioB. [loHsATHE O KOppo3uu
METaJJIOB, OCHOBHBIE CIOCOOBI 3aIIUTHI UX OT Koppos3uu. CIiaBbl
(ctanp, 4yryH, JIOpATIOMUHHMA, OpOH3a)  UX MIPUMEHEHUE B OBITY U
MIPOMBIIIICHHOCTH.

[lemounbie MeTawbl: TosokeHue B llepuoauueckoid cucreme
xuMudeckux 3aementoB J[. 1. MeHaeneeBa; cTpoeHHEe UX aTOMOB;
HaxoXxJaeHue B npupoae. Pu3ndyecknue U XMMUYECKUEe CBOWCTBA (Ha
npuMmepe HaTpus W Kamus). OKCUIBl W THIPOKCHUIBI HATPHUS H
kanusi. [IpuMeHeHune meI0YHbIX METaUIOB U UX COSTMHEHHIA.

[lenoyHO3eMeNbHbIE METAJUIBI MATHUM U KalbIIUI: TIOJIOKEHUE B

pacKpbhIBaTh CMBICT W3YYaeMbIX MOHSATHA W TPUMEHATH
STH TIOHSATHSA TIPU OINHCAHWHM CBOWCTB BEIISCTB U MX
MIPEBPAILICHUI;

OOBSICHATHL OOIIME 3aKOHOMEPHOCTH B H3MEHEHUU
CBOMCTB 2JIEMEHTOB-METAJIJIOB U UX COCAMHEHHUH ¢ y4€TOM
CTPOCHHS UX aTOMOB;

XapaKTepHU30BaTh CTpOCHHE METAILIIOB,
($u3HYEeCKUEe U XUMHYECKHE CBOMICTBA METAJLIOB;
XapaKTepU30BaTh OOIINE CIIOCOOBI MOJIYYEHUSI METAIIJIOB;
0OBSICHATH 00IIIME 3aKOHOMEPHOCTH B U3MECHEHHUH CBOMCTB
JJIEMEHTOB-METAIJIOB B TPYIIAax MU HUX COCIUHEHUH C
y4€TOM CTPOCHHUSI UX aTOMOB;

XapaKTepu30BaTh (PU3NYECKUE U XUMHUYECKHE CBOWMCTBA
MPOCTHIX BEIIECTB METAJNIOB M UX COCTUHEHHH (OKCHJIOB,
TUAPOKCUIOB,  COJei), CmocoObl MX  MOJy4YeHHs,
MPUMEHEHHE U 3HAUCHHE B MIPUPOJIC U KU3HH YEIOBEKA;

oOrue
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[leppuonuueckort cucreme XuMuyeckux oanemenro [l WM.
MenneneeBa; CTPOEHHE HX AaTOMOB; HAXOXKJICHUE B NPUPOJIE.
@u3nyeckue M XUMHYECKHE CBOMCTBA MAarHusl W KaJbLMS.
Baxneiimne coenuHeHHs KalblUsl (OKCHI, THIPOKCHUI, COJIH).
XKécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHMUS.

AmomuHuii:  nojoxenue B Ilepuommueckoi  cucreme
xumuueckux anemeHtoB J[. WM. MeHnneneeBa; CTpoeHUE aToma;
HaxoxJeHue B mpupoge. dusmyeckne M XMMHUYECKHE CBOMCTBA
amroMuHus.  AMQOTepHbIE CBOWCTBA OKCHJIa U THUIPOKCHAA
ATIOMUHHSL.

Kene3o: nonoxenne B Ileprnoanueckoll CUCTEME XUMHUUYECKUX

anemenToB /. M. MenneneeBa; cTpoeHHE aToMa; HaxXOXKICHUE B
npupoae. Ouznueckne U XUMUYECKHE CBOMCTBA kemne3a. OKCHIIBI,
ruapokcuabl u conu xenesa(ll) u xxenesa(Ill), ux cocras, cBoiicTBa
U TOJTyYEHHE.
XHMHYECKHUI IKCIIePUMEHT: 03HaKOMJICHHE ¢ 0Opa3llaMu MeTal-
JJOB W CIUIAaBOB, WX (U3NUYECKUMHU CBOWCTBAMH;, H3YYCHHUE
pe3yNnbTaTOB KOPPO3UM METAJUIOB  (BO3MOKHO HCIIOJIb30BaHHE
BHJICOMATEpPUAJIOB), OCOOCHHOCTEH  B3aWMOJCHCTBHUS  OKCHJIA
Kamplusi M HATpus C BOJOH (BO3MOXKHO HCIIOJb30BaHHE
BHJ/ICOMATEpPHAJIOB); HCCIICIOBAHUE CBOMCTB IKECTKOW  BOJBI;
rpoliecca TOPeHus Kees3a B KUCIopoae (BO3MOKHO HCTIOIb30BaHHE
BUJICOMATEPHAIIOB);  MPU3HAKOB  MPOTEKAaHUS  KaueCTBEHHBIX
peakuuii Ha HOHBI (MarHus, Kajablus, aTIOMUHUS, IMHKA, xkene3a(ll)
n sxeneza(Ill), meau(Il)); HabmromeHne W omMcaHUE MPOIECCOB
OKpallMBaHUs IUIAMEHM WMOHAMM HATpHsl, Kaaus M KajabLusd
(BO3MOXKHO HCHOJB30BAaHUE BUICOMATEPHUATIOB); HCCIEI0BaHUE
aM(pOTEepHBIX CBOMCTB THIPOKCHAA aTIOMUHUS W THAPOKCHAA
LIMHKA; PELICHNUE SKCIIEPUMEHTAIIbHBIX 3a/1a4 110 Teme «BaxHeitme
METaJUIbl U UX COECTUHEHUS.

JdemoHcTpanum:
e (O3HakomlieHHE C o0Opa3laMl METalJIoOB M CIUIaBOB, WX
¢buznueckuMu  cBolicTBaMU.  Mojenu  KPUCTAJUIMYECKUX

PEIETOK METAJUIOB.
e Bujeomarepuansl: KOppo3us METAIIIOB.

pacro3HaBaTh C MOMOIIbIO KAYECTBEHHBIX PEAKIUNA HOHBI
METaJUIOB (MarHus, allOMUHMS, LIUHKA, JKeJe3a, MEN);
O0O0BSCHATH 3aBUCHUMOCTh (DU3MYECKUX CBOUCTB METAIIIOB
OT BUJIa XUMHUYECKOM CBSI3U MEXKY UX aTOMaMHu;
HaONIOAATh M ONHCHIBATH XUMHUYECKUE PEAKIHH C
MTOMOIIIBIO €CTECTBEHHOTO SI3bIKA U SI3bIKA XUMUU;
HaOMIOAATh  JEMOHCTPUPYEMBIE U CAMOCTOSITEIBHO
MIPOBOIUMBIE OTIBITHI;

OTMCBHIBATh CBOMCTBA HM3y4aeMbIX BEIIECTB HAa OCHOBE
HaOJIIOICHH 32 WX MPEBPAICHUSIMHU;
JIOKa3biBaTh  aM(OTEPHBIA  XapakTep
ruipokcuaoB antomMuHus u xenesa(Ill);
CpaBHUBATh OTHOIIEHNE U3y4aeMbIX METAJIOB M OKCHJIOB
METaJIOB K BOJIC;

CpaBHUBATh OTHOIIEHNE THAPOKCHIOB HATPUS, KaIbIUs U
ATIOMUHHS K PaCTBOPaM KHUCIIOT U IEJIOYEH;
pacro3HaBaTh OTBITHBIM MYTEM THUIPOKCUI-UOHBI, HOHBI
Fe2+ wu Fe3+;

cJeoBaTh MpaBuiIaM 0e30macHoO paboThI B 1abopaTopuu
OpyU  UCHOJb30BAaHMM  XMMHMYECKOM  moOCyabl U
000pyTI0BaHMS;

MIPOM3BOIUTH BHIYUCIICHUS IO XUMUYECKUM ypaBHEHUSIM;
UCIOJB30BaTh MPU BBHINOJIHEHUHM YYEOHBIX 3aJlaHUM
TEKCTBI yueOHHKa, CIIpaBOYHbBIE MaTepuabl
(ITeproueckyro CUCTEMY XUMUYECKUX 31eMeHToB [1; U;
Menneneesa, TabMUIly ~ PacTBOPUMOCTHU KHCJTIOT,
OCHOBaHMH W coOJied B BOJE, AICKTPOXUMHUYECKUH PsiI
HANPSDKEHUN METaIlJIOB);

MCIOJIb30BaTh MPH BBHIMOJIHEHUHU YYEOHBIX 3aJlaHUN U B
MPOLIECCE HUCCIIEIOBATENbCKON AESITeTbHOCTH HAy4YHO-
MONYJSIPHYIO JINTEPATypy XUMHUYECKOIO COJAEpKaHus,
CIIpaBOYHbBIE MaTepuabl, pecypchl cetu «HTepHeT».

OKCHJOB u
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e BsaumopeilictBue Hatpusi ¢ BoJoW. OKpalllMBaHuE IUIAMEHU
MOHAMM HaTpHsl U KaJusl.
e OkxpamMBaHHUe JIAMEHU HOHAMU KaJIbLIMSL.
e BsaumoseilicTBue OKcHJla KalbIUs C BOJOH.
e Bujeomarepuanbl: TOpeHUE Kelle3a B KUCIOPOJIE U XJIOPE.
IIpakTnuyeckune padoThl:
Ne 6. XKecTtkocTh BO/IBI M METO/IBI €€ YCTPaHEHMSL.
Ne 7. Pemienne 3kcriepUMEHTANBHBIX 3a7a4 10 Teme «BaknHenmue
METaJlJIbl U UX COEAUHEHUS.
Beryuciaenus:
® [10 YPaBHEHUSAM XUMHMUYECKUX PEaKIUil, €CIM OJIMH U3 PearcHTOB
JlaH B U30BITKE WM COJIEPKUT IPUMECH;
® MaccOBOM JIOJIU BBIX0J1a IPOAYKTA PEaKIIHH;
® [10 YPaBHEHUSAM XUMHUYECKUX PEAKIHM, €ClIi OJIUH U3 PeareHTOB
COJIEP’KUT IPUMECH.

Xnmus
OKpYy»Karomast
cpena. (3 4.)

HoBreie matepuanbsl u TexHosoruu. BemiecTBa u maTtepuainbl B
MOBCEAHEBHOM )KM3HU YEJIOBEKA. XUMHUS U 3[0POBBE.

be3omnacHoe UCMOIB30BaHKE BEIIECTB U XUMUYECKUX PEAKITUN B
OBITY.

[IpuponHble WCTOYHUKH YIIEBOAOPOAOB (yroyib, MPHUPOIHBIHN
ra3, HedTh), MPOAYKTHI HX TMepepabOTKH, WX POJb B OBITY H
MIPOMBIIIJICHHOCTH.

OCHOBEI 9KOJIOTHYECKOH rPaMOTHOCTH. Xumudaeckoe
3arps3HEHUE OKpYXKawImed cpeabl (MpeAebHO — JIOMyCTUMAs
koHneHTpamus Bemects — [1/1K).

Ponb xuMuu B pelieHun SKOJOTHYECKUX TTIPOOIEeM.
XUMHYECKHI IKCINEPUMEHT: H3ydeHHe oO0pa3l0oB MaTepuajoB
(cTexy0, CIIaBbl METAJUIOB, TTOJJMMEPHBIE MATECPHAIIBI ).

XapaKTepU30BaTh poJIb XMMHUU B Ppa3IUYHbIX cdepax
JeSITeNIbHOCTH JIt0/Iel, OCHOBHBIE BELIECTBA U MaTepualbl,
MPUMEHSIEMbIE B )KM3HH COBPEMEHHOTO YEJIOBEKa;
0O0BSACHATH yCIOBHS 0€30MaCHOTO UCIIOJIb30BAHUSI BEILIECTB
U XUMUYECKUX PEAKIIHil B OBITY;

AQHAIM3UPOBATh U KPUTHYECKHU OIL[EHUBATh WH(OPMALIHIO O
BJIUSHUU  TPOMBIIUIEHHOCTH,  CEJIbCKOTO  XO34HCTBa,
TpPaHCIIOPTa U Jp.; Ha COCTOSIHUE OKPY’KaIOIIEH Cpeibl;
YMETh OKa3bIBaThb MEPBYIO IOMOIb MPU XUMHYECKHX
0’KOTax M OTPABIICHUSX;

MPUHUMAThH Y4acTHE B OOCYXJAECHUU MPOOIeM XUMHUYECKON
U OKOJOTMYEeCKOW  HANpaBJICHHOCTH,  BBICKA3bIBATh
COOCTBEHHYIO TMO3MIMIO MO0 TMmpobjemMe U MpeiaraTh
BO3MOYKHbIC MYTH €€ PeIlICHUsI.
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IIpoBepsiemble TpeGOBaHUS K pe3y/IbTaTaM OCBOCHHMS OCHOBHOM
o0pa3oBaTebHOM nporpamMmsl (9 kiacc)

Koa nposepsiemoro [IpoBepsieMble TpeaMETHBIE PE3YIbTAThl OCBOCHUS OCHOBHOM
pe3ynbTaTa 00pa3zoBaTesIbHON MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus
1 [To teme: "lIlepBoHavanbHble XUMUUYECKUE TOHITUA"
1.1 pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHMX MOHATUN: aTOM, MOJIEKyJa,

XMMUYECKUH 3JIEMEHT, MPOCTOE BEILIECTBO, CIIOKHOE BELIECTBO, CMECh
(oHOpO/IHAs U HEOJHOPOJIHAs), BAJIGHTHOCTb, OTHOCUTENIbHASL aTOMHAs U
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJSIpHAas Macca,
MaccoBasi I XUMHUYECKOTO 3JIEMEHTa B COEAUHEHUHU, MOJISIPHBIN 00beM,
XMMHYECKasl peakiusi, KiacCUu(UKaIMs peaklHid: peakuu COeIUHEHUS,
pEeaKIMK PA3JIOKEHUs, PEaKLUU 3aMELICHMs, peakiuu oOMeHa, PK30- U
SHAOTEPMHUUYECKHUE PpEeaKLIMH, TeroBol HPeKT peakiuuu, pacTBop,
MaccoBas 10J1s BellecTBa (IPOLEHTHAs! KOHLEHTPAllKs) B pacTBOPE

1.2 UIUTIOCTPpUPOBATh B3daWMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATUM U
IPUMCHSATD 3TH IIOHATUSA ITPHU OITMCAaHHUU BEUICCTB U UX npeBpameHnﬁ

1.3 UCIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIUKY Ui COCTaBjieHHs (GopMyl
BEIIECTB U YPAaBHEHUN XUMUYECKUX PEaKIUil

1.4 PaCKprIBaTb CMBICI 3aKOHOB COXPAaHCHHUS MACChl BEIICCTB, IMOCTOSHCTBA
coCTaBa, aTOMHO-MOJICKYJIAPHOT'O YYCHHS, 3aKOHA ABOFaI[pO

15 OonpeacisATb BAJICHTHOCTb ATOMOB 3JICMCHTOB B 6I/IHapHBIX COCIUHCHHUAX

1.6 KJIacCU(PHUIMPOBATh XUMHYECKHE peakuuu (M0 4YUCIy U COCTaBy
YYaCTBYIOIIMX B PEAKIMK BEUIECTB, 10 TeIIOBOMY 3D deKTy)

1.7 BBIUUCIIATH OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJISIPHYEO MacChl BEIIECTB
1.8 BBIUUCIIATE MAaCCOBYIO JIOJKO XHMHYECKOTO »JJIEMEHTa 1O (opmylie
COCIMHEHMS,
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1.9

BBIYUCIIAATH MAaCCOBYHO JOJIKO BEIICCTBA B paCTBOPC

1.10

MIPUMEHATh E€CTECTBEHHO-HAYYHbIE METOJbl II03HAaHUS - HaOJIOJIEHUE,
U3MEpEHHUE, MOAETUPOBAHUE, SKCIIEPUMEHT (PEATIbHBIM U MBICIIEHHBIN )

[To Teme: "BaxHeilune npecTaBUTEIN HEOPTAHUYECKUX BELIECTB"

2.1

PaCKpBIBATh CMBICI OCHOBHBLIX XHUMHUUYCCKUX MMOHSTHM: OKCHJ, KHCJIOTA,
OCHOBAaHHE, COJIb

2.2

ONpeneNaTh IPUHAAICKHOCTh BEIIECTB K OINPEICIIEHHOMY Kiaccy
coeMHeHul no popMyaam

2.3

KJIacCU(PHUITMPOBATh HEOPTAHMYECKUE BEIECTBA

24

XapaKTepu30BaTh (OMHUCHIBATh) OOIMIME XUMUYECKHE CBOWCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJTBEPIK/Iasi OMUCAHUE MTPUMEPAMU MOJIEKYISIPHBIX
YPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN

2.5

IIPOTHO3UPOBATH CBOMCTBaA BC€IIECTB B 3aBUCHUMOCTH OT HX Ka4E€CTBECHHOI'O
coCTaBa, BO3MOXHOCTH IIPOTCKAHUA XUMHUUYCCKUX npeBpameHI/Iﬁ B
PA3IMYHBIX YCIIOBHAX

2.6

ClIeZIoBaTh ~ NpaBHJaM  [OJIb30BaHUS ~ XMMHUYECKOH  TOCyIoW |
7a00paTOpPHBIM O0OPYZIOBAaHHEM, a TakXKe IpaBWiIaM OOpamIeHHus C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKLIHUSMHU TI0 BBIIIOJHEHHIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYCHUIO U COOHMPAHHIO
ra3oo0pa3HbIX BellecTB (BOAOpPOJa W KHUCIOPOJA), MPUTOTOBICHHIO
pPacTBOPOB C OMpPEICICHHON MAacCOBOH JOJICH pacTBOPEHHOI'O BEIIECTBA,
IUIAHUPOBaTh W TPOBOJAMTH  XUMHUYECKHE  OKCICPUMEHTBHI  TIO
pacrio3HaBaHUIO PACTBOPOB IIEJIOYCH M KUCIOT C MMOMOIIBIO WHANKATOPOB
(;makmyc, GpeHondTanenH, METHIOPAHK U JPyrUe)

2.7

IMPOBOAUTD PACUYCTHI II0 YPAaBHCHUIO XHMHUYECKOH pcaknuun

I[Io Tteme: '"llepmommueckuit 3akoH u Ilepuoguueckas cucrema
xumuyeckux anemeHtoB J[M. MenneneeBa. CrpoeHue aTtoMoB.
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Xumnueckasi cBs3b. OKHCIUTETbHO-BOCCTAHOBUTENbHBIC Peakiuu"

3.1

PaCKpbIBaTb CMBICII OCHOBHBIX XHWUMHWYCCKUX TTOHATHH: AApO aroma,
NIEKTPOHHBIA  CJIOM aToMa, aromMHas opOuTalb, paauyc aroma,
XUMHUYCCKasd CBA3b, IOJIpHasA W HCIOJIKIpHAd KOBAJICHTHAsA CBA3b,
QJICKTPOOTPUIATCIBbHOCTb, HOHHAA CBA3b, MOH, KAaTHMOH, aAHWOH, CTCIICHDL
OKUCJICHUA

3.2

KJ'IaCCI/I(bI/IIII/IpOBaTB XUMHUYECKHUE DJICMCHTHBI

3.3

ONMCHIBaTh M XapakTepus3oBaTh TabnuuHyro Qopmy Ilepuonnyeckoit
CUCTEMBbl XMMHYECKHX DJIEMEHTOB: pa3iuyaThb NOHATUSA 'TJIaBHas
noarpynna (A-rpynna)" u "no6ounas noarpynmna (b-rpymnmna)", "Mansie" u
"Gonpire" nepuoabt

3.4

packpbiBaTh cmbici  [lepuommueckoro 3akona J[.M. Mengeneesa:
JACMOHCTPUPOBATHL IMOHUMAHHE HGpHO}IH‘IGCKOfI 3aBUCUMOCTH CBOWMCTB
XUMHUYCCKUX DJICMCHTOB OT UX ITOJIOKCHHUS B HepHO)IquCKOﬁ CHUCTEMCE

3.5

COOTHOCUTBH 0003HAUYEHUsI, KOTOPBIE UMEI0oTCs B Tabnuie "l[lepuonnyueckas
cucteMa xuMudeckux d3meMeHToB .M. MenaeneeBa" ¢ 4YHCIOBBIMHU
XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB XMUMHYECKHX JJIEMEHTOB (COCTaB U
3apsan  sAnapa, oOIIee 4YHCIO JJIEKTPOHOB W PACIpENCIICHHE WX II0
AIIEKTPOHHBIM CJIOSIM)

3.6

OIpCACIIATh CTCIICHb OKUCIICHUS 3JICMCHTOB B 6I/IHapHI:>IX COCAUMHCHUAX

3.7

OIIPCACIIATL BHUIA XUMHYECKOH CBSI3U (KOBaHCHTHaH n I/IOHHaﬂ) B
HCOPraHUYCCKUX COCINHCHHAX
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IIpoBepsiemblie 3j1eMeHTHI coiep:kanus (9 kiacc)

Kon

[IpoBepsieMblii 37EMEHT COEPKAHUS

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumuu. Posib XUMUM B )KM3HH YEJIOBEKA. XUMUS B CUCTEME HaYK.
Tena wu BemectBa. @Pusnyeckue CBOIICTBAa BelIECTB. ArperaTHoe
COCTOSIHUE BEIIECTB

1.2

HOHSITI/IC 0 MCETOHax IIO3HAHUA B XWMMHMU. qI/ICTI)Ie B€IeCTBA U CMCCH.
Crioco0sl pazneneHust cmecei

1.3

ATOMBI M MOJEKYyJIbl. XUMHUYECKHE 3IEMEHTBl. CHUMBOJBI XMMHUYECKUX
aneMeHTOB. IIpocTele M CIIOKHBIE BeIIECTBA. ATOMHO-MOJIEKYIISIPHOE
YYEHHE

1.4

Xumuyeckass (popmyna. BaleHTHOCTP aTOMOB XHMHYECKUX 3JIEMEHTOB.
3aKOH NOCTOSIHCTBA cocTaBa BemecTB. OTHOCUTENIbHAs aTOMHas Macca.
OtHocuTenbHass MOJEKyIspHas Macca. MaccoBasg [0JI1 XMMHYECKOIO
JJIEMEHTA B COCAMHEHUU

1.5

KonmnuectBo BemectBa. Monb. MonsipHas wmacca.  Bzaumocssizb
KOJIMYECTBA, MAacChl U YMCIIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacyersl o
(dbopmMynaM XUMHYECKUX COCAMHEHUM

1.6

®dusnyeckue W XHMHUYCCKHE SBJIICHHUA. XHMHYECKass pEaKkius W ee
IpU3HAKU. 3aKOH COXPAHEHHUS MAacChl BEIIECTB. XUMHUUYECKUE YPAaBHEHHUS.
Knaccudukanus XAMHYECKUX PpeaKIui (COCTUHCHMS, Pa3JIoKCHHS,
3aMelIeHus, 0OMeHa)

1.7

XUMHUUYECKUN HKCIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM MOCyAoH, C
npaBuiaMu paboTel B JabopaTopud M TpUeMaMu OOpallleHus ¢
71a00paTOpPHBIM 00OpYAOBaHUEM, M3Y4YE€HHE M ONMCaHHE (U3UUYECKUX
CBOMCTB 00pa3l0B HEOPraHMUYECKUX BEIIECTB, HaOMOJeHHE (DU3HYECKUX
(nnaBieHue BOCKa, TasHUE JIbJa, paCTUPaHUE caxapa B CTYNKE, KUIIEHHE U
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KOHJICHCAIMsST BOJABI) M XHMHUYECKUX (TOPEHHE CBEYH, NPOKAIMBAHHE
MEJIHOM TPOBOJIOKH, B3aUMOJICUCTBUE MeJla C KHUCIOTOW) SIBJICHUH,
HaOJI0/IeHUEe U ONHMCAaHUE MPHU3HAKOB MPOTEKAHUS XUMHUYECKUX pPEaKLuit
(pa3noxkeHue caxapa, B3aUMOJCHCTBHE CEPHOM KHCIOTHI C XJIOPUIOM
Oapusi, paznoxenue ruapokcuaa wmeau (1) npu  HarpeBanuw,
B3auMOJIeCTBHUE *kee3a ¢ pacTBopoM com meau (II), uzyuenue crioco6os
paszzieneHus cMecei (¢ MOMOIIBI0 MarHnuTa, GUIBTPOBAHKE, BHIIAPHBAHNE,
TMCTUILISINS, XpoMarorpadus), TpoBeIeHHe OYNUCTKH TTOBAPEHHOU COJIH,
HaOJIOZIGHWE W ONHCaHWE  PE3yJIbTaTOB  NPOBEACHUS  OTBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHHWsI MAacChl, CO3/IaHHUE MOJeTe
MOJIEKYJ (IIapOCTEPHKHEBBIX)

Baxwueiive npeacTaBUTeNIM HEOPraHUUECKUX BEILIECTB

2.1

Bo3nyx - cmech razoB. CoctaB Bo3myxa. Kuciopos - 37€MEHT U MPOCTOE
BemecTBo. HaxoxaeHwe Kuciopoga B Hpupoie, (QU3MYECKHEe U
XUMHUYecKue cBoicTBa (peakuumu ropenusi). Oxcuzapl. [Ipumenenue
kuciopona. CrnocoObl  MOJMydeHUsT KUCIOpoaa B Jj1aboparopuu U
npoMbinieHHOCTH.  KpyroBopoT kuciopoga B mnpupoae. O30H -
AITOTPOTHASE MOAU(PHUKALUS KUCIOPOIa

2.2

TennoBoit 3pheKT XUMUIECKON peaKIuu, TEPMOXUMUICCKHUE yYpaBHEHUS,
9K30- U DJHJIOTEpMUYECKHE peakuud. TOIIMBO: yrojib W METaH.
3arpsi3HeHuE BO3[yXa, YCWJICHHE IapHUKOBOro 3(dexTa, paspylleHue
030HOBOTO CJIOSI

2.3

Bomopon - amemeHT M mpocToe BemecTBo. HaxoknmeHue Bomopona B
npupojae, Gpu3nyecKkue M XUMHUYECKHE CBOWCTBA, NMPUMEHEHHE, CIOCOOBI
nostydeHusi. Kucinotsl u conu

2.4

MOJ'IHpHLIfI 00BeM ra3oB. PacueTsl 10 XMUMHYECKHUM YPpaBHCHUSAM

2.5

®dusnueckue cBoWicTBa BOAbl. Boma kak pacrBoputens. PacTBOpBI.
Hacelliennble 1 HEHACBIIEHHBIE PacTBOPbI. PacTBOPHMOCTH BEILIECTB B
BoJie. MaccoBas 1011 BelecTsa B pacTBope. XUMMUYECKUE CBOMCTBA BOBI.
OcHoBanus. Ponbs pacTBOpoB B pUpPOJIE U B )KU3HM uenoBeka. KpyroBopot

48




BOJbl B MpUpPOJE. 3arps3HEHHE MNPUPOAHBIX BoJ. OXpaHa M OYMCTKA
IIPUPOIHBIX BOJ

2.6

Knaccudukanus meopranndecknx coeaunennid. Okennpl. Kiaccupukamus
OKCHJIOB: cosieoOpa3yromue (OCHOBHBIE, KHCIOTHBIE, aM(oTepHbIE) H
HeconeoOpasyromue.  Homenkimatypa — okcumoB.  Dusmueckne |
XMMMUYECKHE CBOMCTBA OKCUI0B. [lomydyeHne okcuioB

2.7

OcHoBanus. Kiaccudukanus OCHOBaHMM: IIENOYM W HEPACTBOPUMBIE
ocHoBaHus. HomeHkmarypa ocHoBaHuwil. Duznueckue W XUMHUYECKHUE
CBOMCTBA OCHOBaHUU. [losrydeHne ocHOBaHMM

2.8

Kucnotsl. Knaccugukanus xucnot. Homenknarypa kucinot. dusnueckue
U XHMHUYECKHE CBOMCTBA KHUCJIOT. Psn aktuBHOocTH MeTawtoB H.H.
bekerona. [loydenue Kuciaot

2.9

Comn. Homenkiarypa coneil. @u3n4eckre 1 XMMUYECKUE CBOMCTBA COJIEH.
[Tonyuyenue cosent

2.10

I'enetnueckas CBI3b MCXKOY KlIaCCaMH HCOPraHUYCCKUX COG,Z[I/IHGHI/Iﬁ

211

XUMHUYECKUH DKCIIEPUMEHT: Ka4eCTBEHHOE OTPE/ICICHUE COJEPIKAHHS
KHCIOpOZa B BO3JyXe, TIOJydeHHE, COOMpaHWe, pAaclo3HaBaHUE W
U3yYCHHE CBOWCTB KHCJIOPOJA, HAOIIOJACHUE B3aUMOJICHCTBHSI BEIECTB C
KUCJIOPOJIOM U YCJOBHS BO3HHUKHOBEHHUS W IPEKPAIICHUS TOPCHHS
(moxkapa), 0O3HaKOMJICHHE ¢ 00pa3llaMu OKCHJIOB M ONIMCAaHUE UX CBOMCTB,
NOJTy4eHHUE, COOMpaHKe, paclo3HaBaHHE M HM3YYCHHUE CBOWMCTB BOJOPOJA
(ropenue), B3ammojielicTBue Bojgoposa ¢ okcumom Mmemu (II) (Bo3mMoxHO
UCIIOJIb30BaHUE BHUICOMATEPHAJIOB), HAONIOJICHHE OOpa3lloB BEIIESCTB
KOJINYECTBOM | MOJIb, HCCIIeIOBaHNE OCOOCHHOCTEH PACTBOPEHHSI BEIIICCTB
C  Pa3IUYHON  pPacCTBOPHUMOCTBIO, IPHUTOTOBICHHUE  PACTBOPOB  C
OTIpEJICIICHHOM MaccOBOM JOJIeH pPacTBOPEHHOTO BCIIIECTBA,
B3aMMO/ICIICTBUE BOJABI C MeTajllaMU (HAaTpUEM U KalblieM) (BO3MOXHO
UCIIOJIb30BAaHUE BHIEOMATEPUANIOB), OMpEAENeHUEe PACTBOPOB KHUCIOT U
mienodeld ¢ MOMOIIBI0  HMHAWKATOPOB, HCCIEIOBaHHWE  0OO0pasIoB
HEOPraHMYECKUX BEIIECTB Pa3NUYHBIX KJIAcCOB, HAOMIOJCHUE M3MEHEHUs

49




OKpAaCKM HWHJIMKAaTOPOB B PACTBOpax KHUCIOT M UIEIOYEH, H3yYEHUE
B3auMoeiicTBus okcuaa menu (1) ¢ pactBopom cepHOM KUCIOTHI, KUCIOT
C MeETaUlaMM, PEaKUUd HEUTpaau3aluu, IMOJYYEHUE HEPaCTBOPHUMBIX
OCHOBAHMUM, BBITECHEHME OJHOIO0 METaJlla APYTMM H3 pacTBoOpa COJIH,
peleHne SKCIePUMEHTANIBHBIX 3a7ad 1o Teme '"BakHeilmme Kiacchl
HEOPraHUYeCKUX COCTMHCHUI"

[lepuonnueckuii  3akoH u llepmoamyeckass cucTemMa XMMHYECKHX
anementoB J[.MI. MenneneeBa. CtpoeHue aTtoMoB. XHUMHYECKasi CBSA3b.
OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIE PEAKITHHI

3.1

[lepBple MONBITKM KiIacCUPUKAIMN XUMHUYECKUX 3JIeMeHTOB. [loHsTHE O
IPYNNax CXOJHBIX JJIEMEHTOB (IIEJOYHbIE U  IIEJI0YHO3EMEIbHBIE
MeTaJlIbl, TaJOreHbl, MHEPTHBIE Ta3bl). DIEMEHTbI, KOTOpble 00pa3yroT
am(poTepHbIe OKCUIBI U THIPOKCUIBI

3.2

[Tepnoanueckuit 3akoH. [lepnoanueckas cucreMa XUMHYECKUX 3JIEMEHTOB
.. MenneneeBa. KopoTkomepuonHass W JUIMHHONEPUOAHAS (HOPMBI
ITepuonnueckoit cucteMbl XuMHYeckux dieMeHToB J[[.M. Menneneena.
[Tepuonbl u rpynmnsl. @U3nUecKuil CMBICT TOPSIAKOBOIO HOMEpPA, HOMEPOB
[epuoa U rPyIIIbI JJIEMEHTA

3.3

Crpoenne artomoB. CocraB aToMHBIX sAnuep. M3oTombl. OJIEKTPOHBI.
CrpoeHue 3JeKTPOHHBIX 000JI04eK aTOMOB MepBhIX 20 XUMHYECKHUX
aneMeHnToB [lepunoanueckoit cucremol [I.M. MenzaeneeBa. XapakrepucTuka
XMMHUYECKOTO 3JIEMEHTa MO ero nosoxeHuto B [lepuonuyeckoil cucreme
.M. Mengeneena

3.4

3aKOHOMEPHOCTH U3MEHEHHUs pajuyca aTOMOB XMMMYECKHX 3JIEMEHTOB,
METAJUINYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TpyNIaM U IEepHOJaM.
3nayenue [lepuoanmdeckoro 3akoHa u Ilepumonmueckoil cucremsl
XMUMUYECKUX 3JEMEHTOB JUIsl pa3BUTHs Hayku U npaktuku. JIU.
MeHieneeB - yueHbIi U rpaX1aHuH

3.5

Xumudeckas cBsa3b. KoBajaeHTHas (HOJ'ISIpHaSI )51 HCHOJ'ISIpHaSI) CBA3b.
9J'IeKTpOOTpI/II_[aTeJ'ILHOCTL XHMHUYECKHUX 3JIeMeHTOB. MloHHAas CB3b
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3.6 Crenenp  okuciieHus. OKHCIMTEIHHO-BOCCTAHOBUTEIBHBIC  PEaKIUH.
[Ipouecchl okucnenust U BoccTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTENN

3.7 XUMUYECKUN SKCIIEPUMEHT: H3ydyeHUE OO0paslioB BEIECTB METAJUIOB U
HEMETaJIOB, B3aUMOJACHCTBUE THAPOKCHIA IUHKA C PACTBOPAMH KHUCIIOT H
IIeJI0Ye,  MPOBENCHHE  OMNBITOB,  HUIFOCTPUPYIOMIMX  MPHUMEPHI
OKHUCJIMUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKkUuil  (FOpeHue,  peaxiuu
pa3oKeHus, COEAMHEHNUS )

IIpoBepsiemble TPeGOBaHMSI K pPe3y/IbTATAM OCBOEHUS OCHOBHOM
o0pa3oBartesibHOI nporpammel (10 kiacc)

Koa nposepsiemoro [IpoBepsieMble TpeMETHBIE PE3YIbTAaThl OCBOCHUSI OCHOBHOM
pe3ynbTaTa 00pa3zoBaTeIbHON MTPOrpaMMbl OCHOBHOTO 001IIeTO 00pa3oBaHuUs
1 ITo Teme: "BemecTBo 1 XumMuyeckas peakius"
1.1 pacKpbIBaTb  CMBICI  OCHOBHBIX XMMHMYECKMX [IOHSATUH: PACTBOP,

OJICKTPOJIUTHI, HEBJICKTPOJIUTHIL, SJICKTPOJIHUTHYCCKAs JUucconuamnms,
p€aknuyu HOHHOI'O O6M€Ha, KaTajinu3aTop, XHMHYECKOC PaBHOBECHUC,
O6paTI/IMBIe n HCO6paTI/IMI)Ie p€aKknun, OKUCIUTCIbHO-BOCCTAHOBUTCIIbHBIC
pE€aKuu, OKHUCIUTECIIb, BOCCTAHOBHUTECIIb, OKHCIICHHUEC W BOCCTAHOBJICHHC,
AJIJIOTPOIINA, aM(bOTepHOCTI), XUMHYECKass CBA3b (KOBaHeHTHaH, HOHHas,
MeTaJ'I.]'II/ILIeCKaﬂ), KpUCTAJUIMICCKAA pPCUICTKA, CIIJIaBBbI, CKOpPOCTb
XUMHYECKOH pCaKnuu

1.2 HIUIIOCTpUPOBAThL B3aMMOCBA3b OCHOBHBLIX XHMHUYCCKUX MNOHATUU U
IMPUMCHATD OTU IIOHATHA IIPU OITMCAHHUU BCHICCTB U UX HpeBpaH_ICHI/Iﬁ

1.3 COCTaBJISITh  YPaBHEHUS 3JICKTPOJUTHYECKOW JUCCOLMAIMHM  KHUCIIOT,
IIEJI0YCH U COJIeH, IOJTHBIC U COKpAIICHHBIC YPAaBHEHHSI PEaKIIUil HOHHOTO
oOMeHa
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1.4

pacKpbIBaTh  CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX — PEAKIUI
IIOCPEJCTBOM COCTABJICHUS 3JIEKTPOHHOTO OajaHca ITUX PEeaKLM

1.5

IMPOBOAMTD PACUCTHI 10 YPAaBHCHHIO XUMHYECKOH pcaknuu

ITo Ttemam: "Hemerammsl u ux coemuHenusa” u "Meramwisl M HUX
coeqnuenus"

2.1

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEHUPUICCKUE XUMHUYECKUE
CBOWCTBA TMPOCTBIX U CJIOXKHBIX BEIIECTB, TOJATBEPXKIasi OIMHCAHUE
MpuMepaMy MOJIEKYJSIPHBIX W HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKINi

2.2

COCTaBJISITh ypPAaBHEHUsI PEAKIUM, TMOATBEPKIAAIONIMX CYIIIECTBOBAHUE
T€HETHUYECKOM CBSI3M MEXY BEIIECTBAMU PA3JIMYHBIX KJIACCOB

2.3

MMPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHWUS,
BO3MOXXHOCTH TIPOTEKAHUS XHMHUYECKHX TIPEBPAMICHUA B Pa3TUIHBIX
YCIOBUAX

2.4

ClIeZIoBaTh ~ NpPaBHJAM  IOJIb30BAHHMSI ~ XUMHUYECKOW  TOCYyIOH |
nabopaTopHBIM 00OpYIOBaHMEM, a TaKXKe TpaBWIaM oOOpaleHus C
BEIIECTBAMHU B COOTBETCTBUM C HWHCTPYKIUSMH TIO BBIIOJHEHHIO
7a00paTOPHBIX XHMHUYECKUX OIBITOB MO TMOJYYCHUIO U COOHMPAHHIO
ra3000pa3HbIX BENIECTB (aAMMHUAKa M YIIICKHCIIOTO Ta3a)

2.5

IPOBOJAMTh  PEaKIHH, IOJTBEPXKJIAIONME  KAaYeCTBCHHBIH  COCTaB
Pa3JIMYHBIX BEIIECTB: PACIO3HABATh OINBITHBIM ITyTEM XJIOPUI-, OPOMUJI-,
uoaua-, kapOonat-, docdar-, cuiaMkaT-, cyabdar-, THIPOKCH-UOHBI,
KaTHOHBI aMMOHHS, HOHBI H3yYCHHBIX METAJUIOB, MPHCYTCTBYIOIIUE B
BOJIHBIX PAaCTBOpax HEOPraHMYECKHUX BEIIECTB

ITo Teme: "Xumus u okpyxatomas cpeaa”

3.1

pacKphIBaTh CMBICT OCHOBHBIX xuMmuueckux mnoHstuid: [IJIK Bemectsa;
KOPPO3Hsl METAJIOB
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3.2

MPUMEHSATH OCHOBHBIE OTIEPAIIH MBICIUTEIBHOMN IESTENFHOCTH - aHATIN3 U
CUHTE3, CpaBHEHHUE, 0000IICHNEe, CHCTEMAaTH3alINI0, BEISIBICHHE TPUYUHHO-
CIICZICTBEHHBIX CBSA3EH - JUIA U3y4YCHHUs CBOWMCTB BEIIECTB U XUMHYECKUX
peaKnmii; eCTeCTBEHHO-HAyYHbIE METOABl TIO3HAaHHWS - HaOIIOJCHNE,
U3MEpEHHUE, MOJAECITUPOBAHUE, SKCIIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN)

IIpoBepsiemblie 351eMeHTHI coaep:xanus (10 kiacc)

Kon

[IpoBepsieMblii 37IEMEHT COJIEpHKAHUS

BeniectBo u xummnyeckas peakuus. [loBropenue

1.1

[Tepnoanueckuit 3akoH. [lepnoanyeckas cucreMa XUMHUYECKUX 3JIEMEHTOB
JA.1. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B W3MEHEHUU
CBOMCTB XMMHMYECKUX DJIEMEHTOB IIEPBBIX TPEX MEPHUOJOB, KaJINs, KaJIbLU
U HUX COCOUHCHMM B COOTBETCTBHMM C IIOJOXXCHHEM JJIEMEHTOB B
[Teproanueckoit cuctemMe U CTPOEHUEM X aTOMOB

1.2

CtpoeHue BelecTBa: BUIIbI XUMUYECKOW CBSI3U. THUIBI KPUCTAUIMYECKUX
pEIIeTOK, 3aBHCHUMOCTh CBOWMCTB BEIIECTBA OT THUIA KPUCTALIHYECKON
pelIeTKH ¥ BUJAa XUMHUYECKOW CBs3M. Kiaccudukaius ¥ HOMEHKJIATypa
HEOPraHWYeCKUX  BEIIeCTB  (MEXKIyHapoaHas ©W  TPUBHAJIbHAsA).
XHWMHYECKHUE CBOWMCTBA BEIIECTB, OTHOCSIIUXCS K Pa3IUYHBIM Kiaccam
HEOPraHWYECKUX COCIUHCHHM, TEeHETHYECKas CBI3b HEOPraHMYECKHUX
BEIIECTB

1.3

Knaccudukanuss XUMHUYECKUX pEakIUi MO Pa3IWYHBIM IMpU3HAKaM (110
YHUCIly U COCTaBY YYAaCTBYIOIIUX B pEAKUUU BEIIECTB, MO TEIUIOBOMY
a¢deKkTy, Mo U3MEHEHHUIO CTeNeHEeH OKHCICHHUS XMMHYECKHUX DJIEMEHTOB,
0 0OpaTUMOCTH, M0 YYACTHUIO KaTaau3aropa). JK30- U dHJIOTEPMUYECKHE
peakuuu, TepMOXUMHUYeckue ypaBHeHus. lloHsTHe 0 ckopocTu
XUMUYECKON peaKuu
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1.4

[lonsitTue 006 0OpaTUMBIX M HEOOPATHMBIX XHUMHUYECKHUX PEaAKLUsX.
[loHATHE O TOMOIE€HHBIX M TE€TEPOTCHHBIX peakuusax. llonsatue o
XUMUYECKOM  paBHOBecHH. DakTopbl, BIUAIOIIHAE Ha  CKOPOCTbH
XUMHUYECKON PEAKLUU U MTOJI0KEHNE XUMHYECKOTO PABHOBECHS

1.5

OKHCANTENbHO-BOCCTAHOBUTENBHBIE  PEAKLIUM, JJIEKTPOHHBIA  OanaHc
OKHCJIUTEITLHO-BOCCTAHOBUTENbHON peakmuu. CocCTaBiICHHE YpaBHEHUU
OKHCIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKIII/Iﬁ C HCIIOJIB30BAHHUEM MCETOJa
AJIEKTPOHHOTO OajaHca

1.6

Teopus BIEKTPOJIUTUYECKON  AUCCOLMALIMH. DIIEKTPOTUTHI u
HEIIEKTPOoJIUThl. KaTnoHbl, aHMOHBI. MeXaHu3M JTMCCOIMAlUM BEIIECTB C
pa3IUYHBIMU  BUJAMU XUMUYECKOW CBsi3u. CTeneHb HUCCOIMAIUU.
CunbHbIe U cnaOble dJEKTPOHTHL. Peakiuu noHHOro oOMeHa. YcnoBuUsA
MPOTEKAaHUsI PEaKIMi HOHHOTO OOMEHa, TIOJIHBIE U COKpAIlEeHHbIE HOHHBIC
ypaBHeHus1 peakuuid. CBOMCTBa KHCJIOT, OCHOBAHMM M COJIEM B CBETE
MpescTaBiIeHU 00 aiexTponuThyeckoil nuccouuanuu. KauecTBeHHBIE
peakuuu Ha noHsl. [loHsITHE O THAPOIU3E COoJieH

1.7

XUMUYECKUT AKCIIEPUMEHT: 03HAKOMJICHUE c MOJIETISIMHU
KPUCTAJIMYECKUX PEUIETOK HEOPraHWYeCKHMX BELIECTB - METauIOB U
HeMeTa/UIoB (rpaduTa M aiMasa), CIOXKHBIX BEIIECTB (XJIOpHAa HATPH);
UCCIIEJIOBAaHHE 3aBHCHUMOCTH CKOPOCTHM XHUMHUYECKOW pPEaKIHH OT
BO3JICHCTBUS pa3iMyYHBIX (PAKTOPOB; MCCIEIOBAHHUE JIEKTPOIPOBOIHOCTU
pPacTBOpPOB BEILECTB, MpoOIlecca MUCCOLMALNU KUCIOT, LIEN0YeH U comeit
(BO3MOXKHO HCIIOJIb30BaHUE BHUAECOMATEPUATIOB); MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPU3HAKK TPOTEKAHUS pPEaKlUuii HOHHOrO oOMeHa
(oOpazoBaHue ocalka, BbIAEJICHHE Tra3a, 00pa3oBaHUE BOJIbI); OIBITOB,
WLTIOCTPUPYIOIIUX IPUMEPBI OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu paszloKEHUsl, COCIUHEHHs); pacro3HaBaHUE
HEOPraHMYECKUX BEIECTB C MOMOIIbIO KAUECTBEHHBIX PEaKIUil Ha HOHBI,
pelleHre IKCIePUMEHTANbHBIX 33124

Hemertannsl 1 uX coeIMHEHUS

2.1

0611[351 XapaKTCPUCTUKA TaJIOTCHOB. OcoOeHHOCTH CTPOCHUA aTOMOB,
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XapakTepHble cTerneHu okucieHus. CTpoeHue W (PU3MYECKHEe CBOICTBA
MPOCTHIX BEIIECTB - TAJION€HOB. XMMHUYECKME CBOMCTBA HA IIpUMEpE XJIopa
(B3aumoieiicTBre c METaJUIAMH, HEMeETaUIaMH, LIEJI0YaMH).
Xnoposojopoa. ConsiHas KHUCIOTa, XMMHUYECKUE CBOMCTBA, IOJY4YEHHE,
npuMeHeHue. JIeMcTBre Xjiopa U XJIOpOBOAOPOIa Ha OPraHu3M 4YeJIOBEKA.
Baxwueiimme Xaopuasl 1 KX HAXO0KIECHUE B IPUPOIE

2.2

O6uas xapakrepuctuka 31eMeHToB VIA-rpymibl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CTpoeHue U (uzHuecKue
CBOMCTBa MpPOCTBIX BELIECTB - KUCIOpOJa U Cepbl. AJUIOTPOIHBIE
MOAU(UKAIIMK KHCIOpoJa M cepbl. XHUMHUYECKHME CBOWCTBA CEpBI.
CepoBonopoa, cTpoeHue, PU3nyecKkue U XuMUdeckue cBOMCTBA. OKCHUIIBI
Cepbl KakK [MPEACTAaBUTENM KHUCIOTHBIX OKCuAoB. CepHas KuUCIOTa,
(bu3uYecKrne U XMMUYECKHE CBOMCTBA (OOIIME KaK MPEICTaBUTENS Kiacca
KHCIIOT U crenuduyeckue). XUMHUUECKUE peakluy, JIekalllie B OCHOBE
MIPOMBIIIIJIEHHOTO CHOc00a TOJy4YeHHs] CepHOW KHCIOThL. IIpuMeHeHwue.
Conu cepHOM KHCIOTHI, KayeCTBEHHAs peaklus Ha cyabdaT-uoH.
Haxoxnenue ceppl U €€ COCOMHEHUH B TMpupoAe. XHUMHUYECKOE
3arpsA3HEHUE OKPYKAIOIIEH Cpeibl COCIUHEHUSMHU Cepbl (KUCIOTHBIE
JMOKIW,  3arps3HEHHE  BO3AyXa W BOJOEMOB),  CIIOCOOBI €0
IPEJOTBPALLECHHS

2.3

OO6mras xapakTepucTHKa MeMeHTOB VA-Tpynnbsl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpPHBIE CTEIEHHU OKHUCIEHUS. A30T, pacnpoCTpaHEHUE B
npupojse, Qu3nyeckue U XUMHUYecKue cBoiictBa. KpyroBopor azorta B
npuposie. AMMHaK, ero (pu3ndeckue U XuMUYeCKre CBOMCTBA, MOIydYeHUE
u npumeHeHue. Conu aMMOHUs, UX (PU3UYECKHE U XUMHYECKHUE CBOMCTBA,
npuMmenenue. KadyecTBeHHass peakuus Ha HOHBI aMMOHHS. A3OTHas
KHCJIOTa, €€ oNydeHune, PU3nYecKre 1 XuMUIeckre cBoicTBa (00uue Kak
IOpeNcTaBUTeNd Kjacca KUCIOT H  croernuduueckue). lcmnonb3oBaHue
HUTPATOB M COJIEM aMMOHHsSI B KauyeCTBE MHUHEpaIbHBIX YIOOPEHUHU.
XUMHYECKOE 3arps3HEHUE OKPYKAIOIIEH cpeabl COEAMHEHHSIMHU a30Ta
(KUCIOTHBIE OXK/H, 3arpsi3HEHUE BO3AyXa, TOUBHI U BOJOEMOB)

2.4

®ocdop, amnorponHele Momudukanuu  gocdopa, ¢uzMUecKkue u
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xumuueckue cpoiictBa. Oxcun docdopa (V) u dochopras kuciora,
¢u3nueckue W XUMHYECKHE CBOWCTBa, moJyiydeHue. lcmonb3oBaHue
¢docdarToB B kKauecTBe MUHEPATBHBIX Y100peHUI

2.5

O6uas xapakrepuctuka 31eMeHToB [VA-rpymnmbl. OCOGEHHOCTH CTPOSHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUs. YTJIepoh, auIOTPOIHbIE
MoIU(UKAINH, PaCIIPOCTPAHEHUE B PUPOAC, PU3HUECKUE U XUMHUYECKUE
cBoiictBa. AncopOmus. Kpyroopor yriepoma B mpupoae. OKCHabI
yriaepoaa, ux (pu3nuecKue U XUMHYECKHE CBOWCTBA, JEMCTBUE HA JKUBbIE
OpraHu3Mbl, TOJY4YEHHE W MPUMEHEHHE. OKOJIOTMYECKHE MpOOIEMBI,
CBsI3aHHBIE ¢ OKcHAOM yriepoaa (IV); runoresa rimo6aibHOTO MOTETUICHUS
KJIUMaTa, TapHUKOBBIK A(hdexT. YrosbHas KHUCITOTA W €€ COJHU, HUX
¢uznueckue M XUMHUYECKHE CBOMCTBA, IOJIyueHHUE U IPUMEHEHHUE.
KauecTtBenHnas peakius Ha kapOoHaT-UOHBI. Vcronb30BaHne KapOOHATOB B
OBITY, MEUIIMHE, TPOMBIILIJIEHHOCTH U CEIbCKOM XO3SIIICTBE

2.6

[lepBoHauanpHble TMOHATHS OO0 OpPraHUYECKHX BEIIECTBaX KaKk O
COCMMHEHUSAX yriepoda (MeTaH, OTaH, OTWJICH, AalleTHICH, O3TaHOJ,
TJIMIEPHUH, YKCYCHas KuciioTa). MX cocTaB M XHMHYECKOE CTpPOCHHE.
[TonsaTHE 0 OGMOIOTHYECKH BAXKHBIX BEIIECTBAX: )KUPAX, OCNKaX, YrieBoIax
- ¥ UX POJIM B KHU3HH YejoBeka. MarepuaibHOE €IMHCTBO OPraHMYECKUX U
HEOPraHMYECKUX COCAMHEHUN

2.7

Kpemuuii, ero ¢usnueckue M XUMUYECKHE CBOWMCTBA, IOJy4Y€HUE U
npumenenue. CoenuHeHus: KkpeMHusi B npupoje. OOiue npeacTaBieHus
00 oxcume kpemuus (IV) m kpemHueBoit kucnore. CHIMKaTBl, HX
UCIIOJIb30BaHUE B OBITY, MEIUIMHE, MPOMBIIUICHHOCTH. BaxkHeiue
CTpPOUTENbHbIE MaTepHalibl: KepaMHKa, CTEKJIO, IIeMEHT, O€TOoH,
xene300eToH. [IpoOnembl Ge30MacHOTO HKCIOJIB30BAHUSL CTPOUTEIBHBIX
MaTepUajoB B MOBCEAHEBHON KU3HU

2.8

XHUMHUYECKUMN OKCIICPUMCHT: HU3YUCHUC 06p33HOB HCOPTaHNYCCKUX
BCIICCTB, CBOICTB COJISIHOM KHCJIOTBI; IPOBCACHUC KAYCCTBCHHBIX peaKHI/Iﬁ
Ha XJIOpUA-UOHBI U Ha6J'IIOI[eHI/Ie IIPpHU3HAKOB HUX IIPOTCKAHUSA; OIIbITHI,
OTpaxaroniue (pI/I3I/II-ICCKI/Ie U XHUMHYECKHE CBOMCTBA TaJOI€HOB MU HX
COCIUHEHUI (BO3MO)KHO HUCIIOJTB30BaHUC BI/I,Z[eOMaTepI/IaJ'IOB);
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O3HaKOMJICHHE C o0pasuamMu XJIOPUAOB (TAJTOT€HUIOB); O3HAKOMIICHHE C
oOpasmamMu ceppl M €€ COCIUHEHUSMH (BO3MOXHO HCIOJIB30BAaHHE
BHJICOMATEepUAIOB); HAOMIOJICHHE Tpolecca OOYriMBaHMSA caxapa IOJ
JIECTBUEM KOHIICHTPUPOBAHHOW CEPHOU KHCIIOTHI; U3YYEHUE XUMHUUYECKUX
CBOUCTB pa30aBIIiCHHOW CEpPHOW KHCIOTHI, TPOBEJCHUE KAaueCTBEHHOM
peaknuu Ha cynbdaT-MOH W HaOMIONEHHE TNpPU3HAKA €€ TMPOTEKaHUS;
O3HaKOMJICHHE C (U3MYECKUMHU CBOMCTBaMHu a3zoTa, ¢ochopa U uX
COoeMHEHUI (BO3MOYKHO HCIOJIb30BaHUE BHUAEOMATEpUaoOB), oOpa3LamMu
a30THBIX U (ochopHBIX  ynoOpeHui; TONydYeHHe, CcoOupaHue,
pacrno3HaBaHHUe U U3y4YEHUE CBOICTB aMMHaKa; MPOBEJEHNE KaueCTBEHHBIX
peakuuii Ha MOH aMMOHHMS M ¢ocdaT-HOH U U3y4yEeHUE NPU3HAKOB HX
MIPOTEKAHHUs, B3aUMOJICHCTBHE KOHLEHTPUPOBAHHOW a30THOW KHCIIOTHI C
MeIbpl0  (BO3MOXKHO  HCHOJb30BAaHUE BUAECOMATEPUANIOB); H3YyUEHHUE
MOJIENe KPUCTAUTMYECKUX PEIIeTOK anmasa, rpadura, ¢ylepeHa;
O3HAKOMJIEHHE C TMpOIECCOM aJcOpOIUU pAcTBOPEHHBIX BEILECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPONCTBOM TMpPOTHUBOra3a; IOJIy4YeHUE,
coOupaHue, pacro3HaBaHME€ M H3YYEHHE CBOMCTB YIJIEKUCIIOrO Trasa;
MPOBE/ICHUE KAaYECTBEHHBIX peakIuil Ha KapOOHAaT- W CHJIMKAT-HOHBI U
W3y4Y€HHE MPU3HAKOB HUX TMPOTEKAHMS; O3HAKOMJIEHHE C MpPOIYyKLHEH
CHWJIMKaTHOM MPOMBIIIJIEHHOCTH; PELIEHUE SKCIEPUMEHTAIBHBIX 3aJa4 110
TeMme "BakHelnne HeMeTaUIbl U UX coequHeHus"

Merannsl 1 ux COCINHCHUA

3.1

OOmiass xapakTepuCTHKa XUMHUYECKHMX JJIEeMEHTOB - METaUIOB Ha
OCHOBAaHMU UX mnojoxeHus B Ilepuoguueckoil cucteMe XUMUYECKHX
anemenToB J[.M. MenneneeBa u crpoenust aToMoB. CTpoeHHE METaJIOB.
Mertannudeckas CBs3b M MeTaUIMYecKass KpPUCTAJUIMUECKas pelieTKa.
DNEKTPOXUMHUYECKUN PsiJl HANIPSHKEHUH METaJIoB

3.2

dusnueckue M XUMHUYECKHE CBoHcTBa MeramwioB. OOmme cnocoOsl
noJlyueHus: MeTauioB. [loHsATHE O KOppPO3MHM METAUIOB, OCHOBHBIE
cnocoObl  3am|UThl  MX OT Koppo3uu. CraBel  (CTalb, YYI'YH,
JFOPAIOMUHUHM, OpOH3a) U MX IPUMEHEHHUE B OBITY M TPOMBIIUIEHHOCTH

3.3

[llenounble  MeTtaubl:  mojoxkeHue B llepuoauueckon  cucreme
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xuMHuueckux snemeHtoB J[.M. MenzeneeBa; CTpOEHHE HMX AaTOMOB;
HaxoxaeHue B npupone. dusnueckue M XUMHUECKHE CBOMCTBa (Ha
npuMepe Hatpus U Kanus). OKCUABI M THAPOKCUIBI HATPUS U Kajusl.
[IpumeHeHne eT0YHBIX METAIIOB U UX COCTUHEHUIN

3.4

I[lemouno3eMenbHbIE METAUIBI MAarHdM W KalblHMH: IIOJ0XKECHHUE B
[Iepnognueckoit cucreme xummyeckux diemeHtoB .M. Menneneesa;
CTPOEHHE UX AaTOMOB; HaxOXKJICHUE B mnOpupoje. Dusznueckue u
XUMHYECKHE CBOMCTBA MarHus M KalbIlusd. BakHeHIinmne COoeIuHCHHUS
Kanplusi (OKCHUJ, THUAPOKCUA, coiiu). JKecTKocTh BOABI M CHOCOOBI €€
YCTpaHEHHUsI

3.5

AntomuHuil: mnonoxenue B llepuoanueckoil cucteMe XUMHUYECKHX
anemenToB [[.JMI. MenzaeneeBa; CTpoeHHE aTroMa; HaXOXKJICHHUE B IIPUPOJE.
duznyeckue 1 XUMUYECKHE CBOMCTBa amoMUHUS. AMPOTEpHBIE CBOMCTBA
OKCH/JIa ¥l THIPOKCUA ATFOMUHUS

3.6

Kenezo: nonoxenue B Ilepnoanyeckon cucteMe XMMUYECKUX 3JIEMEHTOB
J.N. MenpeneeBa; CTpO€HUE aTOMa; HaXOXJIEHUE B Iipupoae. uszndeckue
U XUMHUYECKHE CBOMCTBa Xkene3a. OKCHIbI, THAPOKCUIBI U COJH JKele3a
(IT) m xene3a (III), ux cocras, CBOMCTBA U MOJTyYCHUE

3.7

XUMUYECKUN HKCHEPUMEHT: O3HAaKOMJICHHE € 00pasllaMH METalIoB U
CIUIaBOB, UX (PU3MUECKUMHU CBOWCTBAMU; U3YUYE€HUE PE3YyJIbTaTOB KOPPO3UU
METaJIJIOB (BO3MOKHO HCIIOJIb30BAHHUE BUIEOMATEpUAIOB), 0COOEHHOCTEN
B3aMMOJICHCTBUS OKCHJA KalbliUd W HATpus C BOAOH (BO3MOXKHO
UCIIOJIb30BAaHUE BUJCOMATEPHANIOB); MCCIECJOBAaHUE CBOWCTB IKECTKOM
BOJIbI; IIPOIIECCa TOPEHHUS JkKeje3a B KUCIOPO/ie (BO3MOMXKHO MCIIOJIb30BAHHE
BUJICOMATEPHUAIIOB); MPU3HAKOB NMPOTEKAHUS KAaYeCTBEHHBIX PEaKIHMi Ha
WOHBI (MarHus, KajbIUs, altoMUHUS, UHKA, xeneza (1) u xenmesa (I11),
meau (II); HabmroneHNe W ONMMCaHUE MPOIIECCOB OKpAIIMBaHUS IJIAMEHU
MOHAMM HATpUs, Kamus U Kaubluig (BO3MOXHO HCIIOJIb30BaHHE
BUJICOMATEPHANIOB); HCCIEAOBaHUE aM(OTEPHBIX CBOWCTB THAPOKCHIA
QATIOMHUHHS ¥ THAPOKCHUIA IIMHKA; PELICHUE YKCIIEPUMEHTAIbHbBIX 3aa4 10
TeMe "BajkHelIne MeTaJUIBI U UX cOeTUHEHNS "
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4 XHUMHUS ¥ OKpYKarolias cpena

4.1 HoBble Marepuansl u TexHojoruu. BemecrBa U marepuansl B
MOBCEIHEBHOM JKM3HM YEJIIOBEKAa. XUMHUS U 3J0poBbe. be3omacHoe
UCTIOJIb30BaHUE BEIIECTB U XUMHUECKUX peakiuii B ObiTy. [lepBas momoms
IIpU XUMHUYCCKHUX OKOrax u OTpaBJICHUAX

4.2 OCHOBBI ~ JKOJIOTMYECKOM TIpaMOTHOCTH. XHUMHUYECKOE 3arpsA3HEHHE
okpyxatomen cpeasl II/IK. Pomp XuMum B pemieHWH 3KOJIOTHYECKUX
npoOnemM. IlpupoaHble HCTOUYHUKH YTIE€BOAOPOJOB (Yrojb, HMPUPOIHBINA
ra3, He(QTb), NPOAYKTBl HX TMepepadOTKH, HX poJiib B OBITY U
MIPOMBIIIIJIEHHOCTH

4.3 XUMHUYECKUN HKCIIEPUMEHT: HM3ydeHHE OO0pa3IloB MaTepuaioB (CTEKIIO,
CILUTaBbl METAIIIOB, TTOJIMMEPHBIEC MaTePUAITHI )

Jl51s mpoBeieHust OCHOBHOTO TOCYJapCTBEHHOTO 3K3aMeHa Mo XuMuH (nanee - OI'D mo Xxumum) ucrnosib3yeTcs nepedeHb (KoaupuKaTop) mpoBepseMbIX
TpeOOBaHUH K pe3yJabTaTaM OCBOCHMsI OCHOBHOW 00pa30BaTeNbHOM IMPOrpaMMbl OCHOBHOTO O0IEro 0Opa30oBaHUs U SJIEMEHTOB COJICPKaHMUS.

IIposepsiembie Ha OI'D o xXuMuM TpedGOBAHUSA
K pe3yJibTaTaM 0CBOEHHMSI OCHOBHOM 00pa30BaTeIbHOI MPOrpamMMbl
OCHOBHOI'0 00111er0 00pa30BaHUs

Kon nposepsiemoro | [IpoBepsiemble TpeGoBaHUA K IIPEIMETHBIM pe3yibTaTaM 0a30BOTO YPOBHS
TpeOoBaHUs OCBOEHHSI OCHOBHOI 00pa30oBaTeIbHON IPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanus Ha ocHoBe PI'OC

1 [Ipencrasnenue:

1.1 O TO03HAaBAEMOCTHU SBJICHHUH npupoabl, IIOHHUMAHHUC O0OBEKTUBHOM
3HAYUMOCTH OCHOB XHMHYECKOMH HAayKH KakK obOmactu COBPEMCHHOT'O
€CTCCTBO3HAHHA, KOMIIOHCHTaA 06IJ_IGI\/II KYJIbTYpbl H HpaKTquCKOﬁ
ACATCIbHOCTH YCJIOBCKa B YCIOBUAX COBpPCMCHHOI'O O6H.[CCTB3;
IIOHUMAHHUEC MECTAa XUMHU CPECAU APYIUX €CCTCCTBCHHBIX HAYK
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1.2

O Hay4yHbIX METOJAaX ITO3HAHHWs, B TOM YHUCJIE JKCIEPUMEHTAJIbHBIX U
TEOPETUUECKUX METOJIaX UCCIEIOBAHUS BEUIECTB U U3YUYECHHS] XUMHYECKUX
peakiuii; yMEHHE HCIOJIb30BaTh MOJCIU JJii OOBSICHEHUS CTPOCHHS
aTOMOB U MOJIEKYJI

1.3

0 chepax mpodecCHOHATBHON NEATEIHPHOCTH, CBS3aHHBIX C XUMHUEH W
COBPEMCHHBIMHA TEXHOJIOIUAMU, OCHOBAaHHBIMU Ha JOCTHXKCHUAX
XMMHMYECKON HAYKH, YTO MO3BOJUT 0OYUYaIOLIMMCSl pacCMaTpUBATh XUMUIO
Kak cepy cBoeit Oymyrieil mpopecCHOHAIBHON NEATEILHOCTH U CENaTh
OCO3HAHHBII BBIOOP XMMUU KaK IPO(UIBHOIO MpPEeAMETa MU Mepexo/ie Ha
YPOBEHB CpeJIHEro 001Iero oopa3oBaHus

Bianenue cucreMol XMMUYECKUX 3HAHMM M YMEHHME NPHUMEHSTh CUCTEMY
XUMUYECKNX 3HAHMM, KOTOpask BKJIIFOYAET:

2.1

BaKHEHIIHE XUMHUYCCKUEC TIOHSTHUA. XUMHAYECKAHU JJIEMEHT, aToM,
MOJIEKYyJIa, BEIIECTBO, NMPOCTOE W CIIOKHOE BEIIECTBO, OJHOPOIHAS H
HEOJTHOPOJHAST CMECh, OTHOCUTEIFHBIC aTOMHAsi M MOJICKYJISIpHAsi Macchl,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHASI Macca, MOJISIPHBIA 00bEeM, OKCHUI,
KHCJIOTa, OCHOBaHME, COJIb (CpemHsisl), XMMHUYECKas pPEaKIus, pPEeaKIiu
COCIIMHEHUS, PEAKIMU PA3JI0KCHHS, PEaKIUH 3aMEIICHUs, PEeaKIuu
oOMeHa, TerioBo# 3(pQeKT peakiuu, FK30- U SHIOTCPMUUECKHUE PEaAKIINH,
pacTBOp, MaccoBas J0JIsi XUMHUYECKOTO AJIEMEHTA B COCITMHEHUH, MacCOBast
JOJIsl ¥ TIPOIICHTHAsi KOHIIEHTpAIMs BEIIECTBA B PacTBOpE, AP0 aroma,
JJIEKTPOHHBIA  CJIOM aTomMa, aTroMHas OpOHWTalb, paJUyC aroma,
BAJICHTHOCT, CTETICHb OKHCIICHHSI, XUMUYECKast CBSI3b,
AJIEKTPOOTPHUIIATEIIBHOCTD, TMOJIAPHAS W HENOJSIpHAs KOBAJIICHTHAsI CBS3b,
WOHHAsl CBSI3b, METAJUNIMYECKasi CBs3b, KPUCTAUIMYECKash peIIeTKa
(aTomMHasi, HOHHAsI, METAJUINYECKasl, MOJICKYJISIpHasi), HOH, KATUOH, aHUOH,
AJIEKTPOJIMT ¥ HEICKTPOJIUT, ICKTPOITUTUUCCKAS TUCCOIUAIINS, PEAKIIUH
WOHHOTO  OOMEHa,  OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIE  PEaKIUH,
OKUCJIUTENhb W  BOCCTAHOBHUTENb, OKHCICHHE ¥ BOCCTAaHOBJIICHHE,
ANEKTPOJIN3, XHMHUYECKOE paBHOBECHe, oOpaThMble U HEoOpaTUMBbIE
peaKIu, CKOPOCTh XMMHUYECKON peakiuu, katanuzatop, [IJIK, xopposus
METAJIJIOB, CIUIaBBI
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2.2

OCHOBOIIOJIATAIONIME 3aKOHBl XMUMHUHU: 3aKOH COXPAaHEHHUS  MaccChl,
nepuoanueckui 3akoH .M. MenneneeBa, 3aKOH IOCTOSIHCTBA COCTaBa,
3aKOH ABOTaapo

2.3

TEOPUHU XUMUHU: aTOMHO-MOJIEKYJIIpHAs TEeopHs, TEOPHS
AIEKTPOJUTUYECKON JUCCOLMALIUN

Brnanenue ocHOBaMu XMMHUYECKON IPAMOTHOCTH, BKITFOUAOLIEH:

3.1

yMEHUE TPaBUILHO UCIIOJIH30BAaTh M3YUYEHHBIC BEIIECTBA U MaTepHUalbl (B
TOM YHCJIE MUHEPAJIbHBIC YIOOPEHMs, METAIbl W CIUIaBBI, MPOJYKTHI
nepepaboTKH MPUPOIHBIX UCTOUYHUKOB YTIJIEBOIOPOIOB (YIJIsl, TPUPOIHOTO
raza, HedTH) B OBITY, CEITBCKOM XO34WCTBE, Ha TMPOU3BOJICTBE U
MOHMMAaHHWE 3HAYEHUS IKUPOB, OEIKOB, YIJIEBOJOB [UIsi OpraHu3ma
YeJIOBEKa; YMEHHE MPOTHO3MPOBATH BIIUSHHE BEIIECTB U XHUMHYECKUX
MIPOLIECCOB Ha OPraHU3M YeJIOBEKa M OKPYXKAIOUIYI0 MPUPOIHYIO Cpely

3.2

YMCHHUEC HHTCIpUPOBATE XUMHUUCCKHUE 3HAHHMA CO 3HAHUAMU JPYIrux
y4eOHBIX MPEIMETOB

3.3

HaJW4yue OmbITa pabOThl C PA3NUYHBIMU MCTOYHMKAMHU HHGPOpPMAIUH IO
XUMHM  (HayyHass MW HAY4YHO-TIOMYJIApHAs JMTEpaTrypa, CJOBapH,
CIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHHC 0O0BEKTHUBHO OLICHUBATh I/IH(l)OpMaI_II/IIO O B€IIECTBAX, HX
IMPEBpAIICHUAX U IMTPAKTUYCCKOM IIPUMCHCHHNHU U YMECHHUC HCII0JIB30BaTh €€
JJIs PEIICHUA y‘le6HO'H03HaBaTeHBHBIX 3aJa4

Biianenue ocHoBamMHM MOHATHWHOIO amnmnapara M CHUMBOJIMUECKOIO sI3bIKa
XUMHH JUIS COCTaBIIEHUSI (JOPMYJT HEOPTaHUYECKUX BEIIECTB, YpaBHEHUU
XMUMHYECKUX peakiuii; ocHoBaMu xumudeckoilr HomeHknaTypsl (IUPAC u
TPUBHUAIILHOM )

YMeHue OOBSACHATh CBS3b IOJIOXKEHHS JJIEMCHTA B HepHOﬂquCKOﬁ
CUCTCMC C YHUCIIOBBIMH XapaKTCPUCTUKAMU CTPOCHUSA aTOMOB XUMHNYCCKUX
9JICMCHTOB (COCTaB H 3apdaa daapa, 06111ee quCiI0 BHGKTpOHOB),

61




pacnpeaAciCHUCM OBJICKTPOHOB II0 JBHCPIrETHUYCCKUM YPOBHAM aTOMOB
NCPBLIX TPEX MICPHUOAO0B, KAJIUA U KAJIbIIUA

6 [IpencraBienue 0 MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XHMHUYECKHX
JJIEMEHTOB (paJnyc aToMa, SJICKTPOOTPHUIATEIIEHOCTh), TPOCTBHIX U
CJIOXHBIX BEIIECTB OT TOJIOKEHUS dIeMeHTOB B Ilepruoauueckoii cucreme
(B MaJBIX TIEpHOJIaX ¥ TJIABHBIX MOATPYIIAX) W 3JEKTPOHHOTO CTPOCHUS
aToma
7 YMmenue knaccuuuupoBarh:
7.1 XUMHYECKUE DIIEMEHTBI
7.2 HEOpraHMYeCcKHe BEleCTBa
7.3 XUMUYECKUE PEaKIIUN
8 YMeHue onpenensTh:
8.1 BAJICHTHOCTh U CTETIEHb OKUCIICHUS XUMUYECKUX 3JIEMEHTOB, 3apsij HOHA
8.2 BUJI XMMHMYECKOW CBA3M M THUI KPUCTAUIMYECKOW CTPYKTYphl B
COEIMHEHUSIX
8.3 XapaKTep Cpeibl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHHI)
8.4 OKHCITUTEh ¥ BOCCTAHOBUTEIb
9 YMeHue xapakTepu3oBaTh (pU3nuecKre U XUMUYECKUE CBOWMCTBA:
9.1 MPOCTHIX BEIIECTB (KHCIOPOJ, 030H, BOJOPOJ, rpaduT, aliMa3, KpeMHHH,
asort, ¢ocdop, cepa, XJI0p, HATPUH, KU, MarHUH, KalbIlui, aTFOMUHUH,
JKEJe30)
9.2 CIIOHBIX BEIECTB, B TOM YHUCJIE€ MX BOJHBIX PAacTBOPOB (BOJa, aMMHAK,

XJIOPOBOJOPOJ, CEPOBOJOPOJ, OKCUABI M TUApokcuabl MmetamioB I - 1A
rpymm, amromunus, menu (II), nmunka, xenesa (II u III), oxcuast yriepona
(I u IV), kpemuus (IV), azora u docdopa (III u V), cepsr (IV u VI),
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CepHHCTas, CepHas, a30THCTasi, a30THasA, (QocdopHas, yrojpHasd,
KpPEMHUEBast KUCIIOTA M UX COJIH)

9.3 IIPOTHO3UPOBATH M XapaKTEPHU30BATh CBOWCTBA BEIISCTB B 3aBUCHMOCTH OT
UX COCTaBa W CTPOCHHS, MPUMEHEHHE BEIISCTB B 3aBUCHMOCTH OT HX
CBOKMCTB, BO3MOXHOCTh MPOTCKAaHUS XHUMHYCCKUX TMPEBpAICHUNA B
Pa3TUYHBIX YCIOBUIX
10 YMeHue COCTaBIsATh MOJIEKYJIIPHBIC U HOHHBIC YPAaBHEHUS PEaKIHid, B TOM
qHCIIe:
10.1 peakuuii HOHHOTO 0OMeHa
10.2 OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKINIl
10.3 WUTIOCTPUPYIOMINX XUMHUYECKUE CBOMCTBA M3YYEHHBIX KIJIACCOB (TPYIIM)
HEOPraHWYECKUX BEIIEeCTB
104 TTOITBEPIKIAIOIIHNX TEHETHIECKYIO B3aMMOCBS3h MEXKTy HUIMHU
11 YMeHHe BBIUUCTATH (TIPOBOIUTH PACUETHI):
11.1 OTHOCHTEIIbHYIO MOJICKYJISIPHYIO i MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMHYECKOTO 3JIEMEHTa B COSIMHEHUN
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00bEeM ra3oB
11.4 M0 YpaBHEHUSAM XMMHUYECKHX PEAKIUil U HaXOJUTh KOJIUYECTBO BEIIECTBA,
00BEM M Maccy peareHTOB WX MPOAYKTOB PEaKINH
12 Bnanenue (3HaHME OCHOB):
12.1 OCHOBHBIMHM METOJIaMU HAy4YyHOTO IO3HaHUs (HAONMIOJeHHe, U3MEpEeHHe,

9KCIIEPUMEHT, MOJEIMPOBAHUE) NMPU HM3YYEHUH BEIIECTB U XUMHYECKUX
SBJICHUI; yMeHHe c(hopMyIHpoBaTh MpoOIEMy M HPEUIOKUTh IyTH ee
peleHus
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12.2

0e30macHO pabOThl C XUMHUYECKHUMH BEIECTBAMHU, XUMUYECKOU MOCYHAOU
1 J1a00paToOpHBIM 000PYAOBaHUEM

12.3

npaBWJIaMy OE30MaCHOTO OOpaIIeHUs C BEIIeCTBAMHU, UCIOJIL3yEMBIMU B
MOBCEHEBHON >KWU3HH, TMpaBUJIaMU IIOBEJICHUS B LEIAX COCPEKEHUS
310pOBbSl W OKPYXKAIOWIEW NPUPOJHOW Cpelbl; IOHMMaHUE Bpeaa
(omacHOCTH) BO3/ICUCTBUS HA JKUBBIE OPTaHU3MBbI OTIPEICIICHHBIX BEIIECTB,
CIOCOOOB YMEHBIIICHUS U TIPSO TBPAICHUS UX BPEIHOTO BO3ICHCTBHS

13

Hanmmuame MPAKTUYCCKUX HABBIKOB IINIAHUPOBAHUA U OCYIICCTBJICHHA
CICAYIOUX XUMHUYCCKHUX DKCIICPUMCHTOB!

13.1

M3Y4YE€HHE U ONHcaHuEe (PU3NYECKUX CBOMCTB BEIIECTB; O3HAKOMIIEHUE C
(U3MYECKUMU U XUMUYECKUMU SIBICHUSIMHU; OTBITHI, MILTIOCTPUPYIOLINE
MPU3HAKU IPOTEKAHUS XUMUYECKUX PeaKIuil

13.2

H3yUYEHHE CIIOCOO0B pa3/ieIeHUsI CMecei

13.3

MOJIyue€HUE KHUCIIOpOJa U U3YYEHHE €ro CBOMCTB; MOJY4YEHHE BOJIOPOAA U
W3Y4YE€HHUE €ro CBOMCTB; MOJYYEHHE YIJIEKHCIIOrO ra3a ¥ H3y4YeHHE €ro
CBOICTB; MOJy4YE€HHE aMMHaKa U U3y4EHUE €r0 CBONCTB

13.4

MPUTOTOBJIEHUE  PACTBOPOB C  OMNPEACICHHOM  MaccoBOM  J0Jieil
PacTBOPEHHOTO BEIlleCTBa

13.5

NpUMEHEHHUE WHANKATOpOB (JIakMyca, MeTWiIopaHka W (eHonadTanenHa)
JUTSL OTIPENICIICHUS XapaKTepa Cpebl B pacTBOPaxX KUCIOT U MIEI0YeH

13.6

HCCJIICAOBAHHUEC U OIIMCAHUC CBOMCTB HCOPraHN4YCCKUX BCIICCTB PA3JIMYHBIX
KJIaCCOB; HU3Y4YCHHC B3aHMOHeﬁCTBHH KHCJIO0T C MCTalllaMH, OKCHIaMHU
MCTAJIJIOB, PACTBOPHUMBIMU W HEPACTBOPUMBIMU OCHOBAHUSAMH, COJIAMU,
IMOJIYYCHHUE HCPACTBOPHUMBIX OCHOBaHHﬁ; BBITCCHCHUC OJHOIo McETaljla
ApyrumMm U3 pacTtBOpa COJIM; HCCICI0OBAHNC aM(I)OTepHLIX CBOMCTB
TUAPOKCUIAOB aJIFOMHUHUSA U TUHKA

13.7

pCHICHUC OJOKCICPUMCHTAJIBHBIX 3aJa4 II0 TEMaM: "OCHOBHBIC KJIACChI

=,

HEOPraHWYeCKUX COEIMHEHUU"; "DIeKTpoiauTuueckass auccouuanus';
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"BakHeiiue HeMeTaluibl M UX coenuuenus'; "BaxkHelme MeTaniabl ¥ UX
coequuenus"

13.8

XAMHYECKHUE SKCIICPUMEHTBI, HIUTFOCTPUPYIONINE TMPHU3HAKK MPOTECKAHUS
peakuii MOHHOTO 0OMEHA; KaYeCTBEHHBIC PEaKIIMU Ha MPUCYTCTBYIOIINE B
BOJHBIX PACTBOPAaxX MOHBI: XJIOPUA-, OpOMHUI-, HOAUI-, CYIbdat-, Pocdart-,
KapOOHAT-, CHJIMKAT-aHUOHBI, THUJIPOKCHI-UOHBI, KAaTHOHBI aMMOHHUS,
MarHus, Kajbllus, JIIOMUHUSA, xene3a (2+) u xeneza (3+), meau (2+),
IUHKA

14

YmMmenue:

141

MPEICTaBIATh  pe3yiabTaTbl  dKCIIEpUMEHTa B (QOpMe  BBIBOJIOB,
JI0Ka3aTeNbCTB, Tpa@uKoB W TaOMUI] W BBUIBISATH OSMIHPUYECKHE
3aKOHOMEPHOCTH

14.2

YCTaHaBJIMBATb CBA3H MEXKAY PCAJIbHO Ha6J'IIOJIaeMBIMI/I XUMHUYECCKUMHU
ABJICHUAMHA W IpoHeCcCaMH, MPOUCXOAAINIMMHU B MakKpOo- U MHUKPOMUPE,
O0OBSICHATH TPUYUHBI MHOTOOOpa3Hsl BEIIECTB

IlepeyeHb 1€eMEHTOB CO/IEPKAHNS, TPOBEPsSIEMbIX HA OCHOBHOM
rocyJapcTBeHHOM JK3aMeHe M0 XUMHHI

Kon

[IpoBepsieMblii 37IEMEHT coepKaHUs

HepBOHa‘IaJ'ILHLIe XHUMHNUYCCKHUC ITOHATHUA

1.1

YucThle BEIECTBA U CMECH. Crioco05n1 pasaciCHuA cMmeceit

1.2

ATOMEI " MOJICKYJIBI. Xummnueckue dieMeHThl. CHMBOJBI XMMHYECKHX
OJICMCHTOB. HpOCTLIe " CJIOKHBIC BECIICCTBA.

1.3

XuMu4deckas (bopMyna. BaneHTHOCTh aTOMOB XHMMHYECKHX JJIEMEHTOB.
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CreneHp OKUCICHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCHICCTB. OTtHOcHTENIbHAS aTOMHas Macca.
OtHocHTEILHAS MOJICKYJIApHAasA Macca. MaccoBass 107 XHUMHYSCKOTO
9JICMCHTA B COCAMHCHNU

1.5

KonuuecTtBo BemectBa. Mosib. MossipHast macca. MoJiipHbIil 00beM ra3oB.
B3anMocBs3p  konMuYecTBa, MacChl M YMCIA CTPYKTYPHBIX €IMHUIL
BEIECTBA

1.6

®usnyeckue M XMMHYECKHE SBJICHMS. XHMHYECKas peakuus U ee
MPU3HAKU. 3aKOH COXPaHEHUsI MacChl BEIECTB. XUMUYECKUE YPaBHEHUS

[Tepuonnueckuii 3akoH u llepmoamdeckas cucTEMa XUMHYECKHUX
anementoB JI.1. Menneneea. CTpoeHre aTOMOB

2.1

[Tepnognueckuit 3akoH. [leproanueckas cucreMa XUMUYECKUX JIEMEHTOB
J.1. Menpeneesa. Ileproael u rpymnmnbsl. @U3HUECKH CMBICIT TTOPSIAKOBOTO
HOMEPA, HOMEPOB NIEPHOJIa U TPYIIIBI JIEMEHTA

2.2

Crpoenne artomoB. CoctaB aToMHBIX dAnep. M30Tombl. OJIEKTPOHBI.
CtpoeHne SIeKTPOHHBIX O00JIOYEK aToMOB meEpBBIX 20 XHMHUYECKHUX
aneMeHToB [lepuoauueckoii cuctemsl [[.1. MeHnneneesa

2.3

3aKOHOMEPHOCTH B MU3MEHEHUHU CBOMCTB XMMUYECKUX 3JIEMEHTOB MEPBbIX
Tpex MIePHUO/IOB, KaJus, KaJIbIUs (paguyca aTOMOB,
ANEKTPOOTPHUIATEILHOCTH, METANTNYECKUX U HEMETAJUTMUECKUX CBOICTB)
U HX COCAMHEHUH B COOTBETCTBHUM C TIOJOXCHHEM OJIIEMEHTOB B
[Tepuoauyeckoii cucTeMe 1 CTPOSHUEM HX aTOMOB

CTpOCHI/Ie BCIICCTBA

3.1

Xumudeckas cBsa3b. KoBajaeHTHas (HOJ'ISIpHaSI 151 HCHOJ'ISIpHaSI) CBA3b.
9J'IeKTpOOTpI/II_[aTeJ'ILHOCTL XHMHYECKHUX dJIEMEHTOB. LOHHas CBS3b.
Merannuueckas CBSI3b

3.2

Tunel KPpUCTATNIMYCCKHUX PCUHICTOK (aTOMHa}I, HOHHAas, MeTaJ’IJ’II/I‘{eCKaﬂ),
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3aBHCUMOCTb CBOWCTB BELIECTBA OT TUIA KPUCTAJUIMYECKOW PELIETKH W
BHJIAa XUMUYECKOU CBSI3HU

Baxwueline npeacTaBuTeNd HEOpraHn4eckux Benects. Hemeramnel u ux
coeaquHeHus. MeTamibl U UX COEQUHEHUSI

4.1

Knaccugukanus 1 HOMEHKIaTypa HEOPraHWYECKUX COSANHEHH: OKCHUIOB
(coneobpazyrormiue: OCHOBHBIE,  KHCJIOTHBIE, ampoTepHbIe) U
HecoJieoOpa3yrolne; OCHOBaHUH (I1I€JI0YU U HEPACTBOPUMBIE OCHOBAHMUS);
KHCJIOT (KHUCIIOPOACOJepKAMe M OSCKUCIOPOIHbIE, OJHOOCHOBHBIE H
MHOTOOCHOBHBIE); coJIel (CPEAHMUX U KUCIIBIX)

4.2

@U3NYECKUE M XHUMHUYECKHE CBOMCTBA NPOCTHIX BEIIECTB-HEMETAIUIOB:
BOJIOPOJIa, XJI0pa, KUCIOpOoa, Cephl, a3oTa, hochopa, yriaepoaa, KpeMHH

4.3

@uU3NYECKME M XUMHYECKHE CBOWMCTBA MPOCTBIX BEIIECTB-METAIIIOB:
JUTHS, HATPUsS, KaJus, MarHusg W KalblMs, aJIIOMHHUS, KeJesa.
DIEKTPOXUMHUYECKUH PsiJl HAPSDKEHUH METAIIIOB

4.4

duU3MyecKue W XHUMHUYECKHME CBOWCTBA BOJOPOJHBIX COCIUHEHUU
HEMETAJIJIOB: XJIOPOBOJOPOa, CEPOBOIOPOIa, aMMHUAKa

4.5

dusznveckue M XUMUYSCKHE CBOMCTBAa OKCHAOB HeMeTaioB: cepbl (IV,
VI), azora (II, IV, V), docdopa (111, V), yrnepoaa (I, IV), kpemuus (I1V).
[TonyueHnue OKCHI0B HEMETAIIJIOB

4.6

XUMHYECKUE CBOMCTBA OKCUIOB: MeTaiioB [A - IIIA rpynn, nuHka, Meau
(IT) u sxenesa (1L, III). [TonydyeHne okCUIOB METAIIIOB

4.7

XUMHUYECKUE CBOWCTBA OCHOBaHMN U aM(OTEpHBIX TUIAPOKCUAOB (Ha
npuMepe THUAPOKCUAOB AaIOMHHHMS, JKene3a, uuHKa). [lomydeHue
OCHOBaHUH U aM(pOTEPHBIX THAPOKCUIOB

4.8

Ob6mue XUMHUUYECKHUE CBOMCTBa KHUCJIOT: XJIOPOBOJIOPOTHOM,
CEpOBOJOPOJHON,  CEpPHHUCTOHM,  CcepHOW,  a3oTHOH,  QocdopHOii,
KPEMHUEBO, YTOJIBHOM. OcoOsbie XUMUYECKUE CBOMCTBA
KOHIEHTPUPOBAHHOW CEPHOU U a30THOM KUCIIOT. [lomyueHne kucmor
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4.9

OO0ue xuMudeckne cBoicTBa cpeanux coneil. [lomydyenue coneit

4.10

[Mony4yenue, cobupanue, pacrno3HaBaHHE BOJIOPO/A, KUCIOPOia, aMMHUaKa,
YIJIEKHUCIIOTO Ta3a B 1abopaTopuu

4.11

[Tosyuenne amMmuaka, CEpHOM M a30THOM KHUCJIOT B MPOMBILIJIEHHOCTH.
O0m1re cnocoObl MOJTyYeHUsT METAIUIOB

4.12

I'enermueckas CBI3b MCXKAY KiTaCCaMH HCOPIraHUYCCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIINU

5.1

Knaccudpukanuss XuMUYECKMX peakuui MO pa3jIUuyHbIM MpU3HAKAM: IO
YUCIYy M COCTaBy YYacTBYIOUIMX B PEAKLIUU BEHIECTB, IO TEIUIOBOMY
3¢ deKTy, 10 N3MEHEHHUIO CTeNeHEeH OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB

5.2

TemnoBoil 3QPexT XMMHUUECKON peakluu, TEPMOXUMUYECKUE YPaBHEHUS.
DK30- ¥ SHIOTEPMHUYECKUE PEAKIUU. TEepMOXUMHUYECKHE YPaBHEHUS

5.3

OKHCANTENBEHO-BOCCTAHOBUTEIbHBIE peaxuu. Oxucnurenu u
BOCCTaHOBUTEJIH. [Ipoueccel ~ OKHCIIEHHS M BOCCTAHOBJICHHS.
DNIEeKTPOHHBIN OaJTaHC OKUCIUTEIHHO-BOCCTAHOBUTEIILHOM PEAKITUU

5.4

Teopust  SMEKTPOJMTHYECKOW  jaucconuanuu. KaTHOHBI,  aHHWOHBI.
DNEKTPONIUTHl W HEIEKTPOJHUThl. CHIIbHBIE W CcJa0ble dJICKTPOJIUTHI.
CreneHp QUCCOLUAIAN

5.5

P €aKIIM1 HOHHOTI'O obMena. YciaoBus IMPOTCKaHUA peaKuHﬁ HMOHHOTI'O
06MeHa, ITOJIHBIC U COKPAIICHHBIC NOHHBIC YPABHCHUSA peaKHI/Iﬁ

XuMus 1 OKpYyXKaromasa cpeaa

6.1

BemiectBa u MaTcpualibl B HOBC@HHCBHOﬁ J)KU3HU 4deoBeka. be3zomacHoe
HCIIOJIB30BAHHUEC BCIICCTB U XUMHNUYCCKHUX peaKHI/Iﬁ B J'Ia60paTOpI/II/I u 6BITy.
HepBaﬂ IIOMOIIb TP XUMHYCECKUX 0KOI'aX U OTPABJICHUAX

6.2

XHUMHUYECKOE 3arpsA3HCHUC Oprmammeﬁ Cpeabl (KI/ICJ'IOTHLIG JOXKIH,
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3arpsA3HEHHME  TOYBBI, BO3JyXa W  BOJOEMOB), CIIOCOOBI  €ro
npenoTBpamieHust IlpenenbHass AomycTUMas KOHIIEHTPAIMSl BEIIECTB
(ITAK). Ponp XxuMum B pEIICHUH SKOJOTHYECKUX NTpoOsieM. YcCuieHue
napHUKOBOTO 3(pdekra, pazpyiieHne 030HOBOTO CIIOs

6.3 [Ipumenenne cepbl, azoTa, ¢ochopa, yriaepona, KpPeMHHS H UX
COCMHEHUH B OBITY, MEIWIMHE, NPOMBIIIJICHHOCTH M  CEIbCKOM
xo3siictBe. IIpuMeHeHue MeTa/uIOB U CIJIAaBOB  (CTajb, YYIYH,
TIOPATIOMAHUM, OpoH3a) B OBITY ¥ IPOMBIIUICHHOCTH UX COCAMHEHUH.
[lonsiTHE O KOPPO3MM METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIMTBI WX OT
KOppO3uH

6.4 [IpupoaHble UICTOYHUKHU YTIIEBOAOPOJIOB (YroJib, IPUPOIHBIN ra3, HeQTh),
MPOIYKTHl UX mepepaboTku  (OeH3uH), HUX poib B OBITY U
MPOMBIIIICHHOCTH

6.5 [lepBoHavanbHBIE TOHATHS 00 OpPraHUYECKWX BEIIeCTBAaX Kak O
COEIMHEHUSX yriepoia (MeTaH, OJTaH, OSTWIEH, aleTWIEH, JTaHoJ,
TNIMLEPUH, YKCycHas kucioTa). [loHsATHE O OHMOJOTMYECKH Ba)KHBIX
BEIECTBAX: XKUpPax, OenKax, yrieBoJiax - ¥ UX POJM B KU3HU YEJIOBEKa

7 Pacuertsr:

7.1 o GopMyJiaM XUMHYECKUX COSTMHEHUI

7.2 Macchl (MacCOBOM) JIOJIM PACTBOPEHHOTO BEILIECTBA B pacTBOPE

7.3 M0 XMMHYECKUM YPaBHEHUSIM
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