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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 mnpeaMery «XUMHsS» Ha YpOBHE OCHOBHOTO OOIIETro
00pa30BaHMsI COCTABJIEHA HA OCHOBE TPEOOBAHUI K pe3yjIbTaTaM OCBOEHHUSI OCHOBHOM
o0pa3oBaTenbHON MPOrpaMMbl OCHOBHOTO OOIIEr0 00pa3oBaHusl, MPECTABICHHBIX B
OI'OC 000, denepanbHOW aAaNTHUPOBAHHON 00pa30BATENBHOW MPOrpPaMMbI
OCHOBHOTO 00111ero 00pa3oBaHus i CIabOBUASMIIMX oOydarouuxcs (Bapuant 4.2
OAOII O00), a Takxe Ha OCHOBE (eiepaibHON paboueil mporpaMMbl BOCITUTAHUS U
C y4€TOM KOHILENIMU MpernojJaBaHusl ydyeOHOro nmnpeameTa «XUMUS» B
oOpa3zoBaTenbHbIX opranuzamusax Poccuiickoit @eaepariuu.

[TporpaMMa no XxuMum pa3padboTaHa ¢ LEJIbI0 0Ka3aHUs METOUYECKON TTOMOIIU
YUHTEIIO B CO3/IaHUM padoueld MporpaMMsl 10 y4eOHOMY MPEAMETY.

[TporpaMMa mo XxuMuu Ja€T TPEACTABICHUE O ILENAX, OOIIed cTpaTeruu
oOyueHus, BOCHUTAHUS U Pa3BUTHS O0YYaIOUINXCS CPEACTBAMH y4eOHOIrO MpeaMeTa,
yCTaHaBIMBaeT  00s3aTENbHOE TMPEIMETHOE COJEp’KaHWe, MpPeIyCMaTpPUBAET
pacnpesesieHue €ro Io KijaccaM M CTPYKTYpUpPOBaHHME II0 pas3jieslaM U TeMaMm
NporpaMmMbl MO  XUMHUH, ONpEIEIseT KOJIMYECTBEHHbIE U  KaueCTBEHHbIE
XapaKTEPUCTHKU COJEPKAHMSI, PEKOMEHIYEMYIO IIOCJIEN0BATEIBHOCTh H3yYEHHUS
XUMHH C YYETOM MEXKIPEAMETHBIX U BHYTPUIIPEIAMETHBIX CBsI3€H, JIOTUKU y4eOHOTO
Mpoliecca, BO3PACTHBIX OCOOEHHOCTEH OOy4YaroIIMXCs, OMPEEIsieT BO3MOKXHOCTU
npenMera i peanu3aluy  TpeOOBaHMM K pe3yjbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeILHON MpOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs, a TAaKXKe
TpeOOBaHMI1 K pe3ybTaTaM OOyUYeHHsI XUMUHU Ha YPOBHE LieJIel U3y4eHUs MpeaMeTa 1
OCHOBHBIX BHJIOB Y4YEOHO-TIO3HABATEIbHOM JESATENIbHOCTH OOYyYarolerocs 1o

OCBOCHHIO y‘l€6HOFO COACPIKaHMA.

OO0mas xapakTepucTUKA y4e0HOro npeamera « XuMus»

Bxuag yuebHoro npeamera « XuMus» B TOCTHXKEHHUE 1IeJIell OCHOBHOTO OOIIEro

O6paSOBaHI/I${ O6yCJ'IOBJ'ICH BO MHOTOM 3HAQYE€HHUEM XMMHYECKOM HAaYKHW B ITO3HAHUH



3aKOHOB IPUPOJIbI, B PA3BUTUHU MPOU3BOJAUTEIBHBIX CHJI OOIIECTBA U CO3AAHUN HOBOM
0a3bpl MaTEPUATLHON KYJIbTYPBHI.

XUMHUSL KaK JJIEMEHT CHCTEMBl €CTeCTBEHHBIX HAyK pPAcIpOCTpaHHIIa CBOE
BIMSHUE Ha Bce OOJACTH YEJIOBEUECKOTO CYIIECTBOBAHUS, 3ajjajia HOBOE BUICHHE
MHUpa, CTajlla HEOTHEMJIEMBIM KOMIIOHGHTOM MHPOBOW KYJIBTYPHI, HEOOXOIMMBIM
yCIIOBHEM JKHM3HH OOIIECTBA: 3HAHUE XHMHUU CIIY>)KHUT OCHOBOH NJisi (POPMHUPOBAHUS
MHUPOBO33PEHHUSI YEJIOBEKa, €ro MPEJACTaBICHUNA O MaTepUaIbHOM E€AMHCTBE MUDPA;
BAXHYI0O  POJb  WrpaloT  (GopMHpyeMble  XUMHEH  MPEACTaBICHUS O
B3aMMOITPEBPAIICHUSIX SHEPTUU U 00 BOIOIMH BEIIECTB B MPUPOJIC; COBPEMEHHAs
XUMHsI HampaBieHa Ha peHIeHHE TI00aNbHBIX MPOOJIEM YCTONYMBOTO pPa3BUTHS
YeJI0BEYEeCTBA — CBIPHEBOM, OSHEPreTUYECKOW, MHUIIEBOW U  3KOJOTHYECKOU
0e30macHOCTH, TPOOJIEM 3PABOOXPAHECHHS.

B ycnoBusix Bo3pacTaroiiero 3HaueHus: XUMHUH B )KU3HU 00LIECTBA CYIIIECTBEHHO
MOBBICHJIACH POJIb XUMUYECKOI0 00pa3oBaHus. B mane conuanusanuy OHO SBIISAETCS
OTHUM W3 YCJOBHHA (HOPMHPOBAHHS HMHTEIEKTa JHYHOCTH W TapMOHUYHOTO €€
pa3BUTHSL.

CoBpeMEHHOMY  YEJIOBEKYy XHMHYECKHE 3HAHUs  HEOOXOOUMBI ISt
npuoOpeTeHus: OOLIEKYIbTYPHOTO YPOBHS, MO3BOJIAIOIIETO YBEPEHHO TPYIUTHCS B
COLIMYME U OTBETCTBEHHO YYacTBOBAaTb B MHOTOOOpa3HOW KU3HU OOIIecTBa, AJis
OCO3HaHUsI BAXHOCTH Pa3yMHOTO OTHOIICHHS K CBOEMY 3J0POBBIO MU 30POBBIO
ApYTUX, K OKpY’Karolled NpuUpoAHON cpene, Uil IpaMOTHOIO IOBENEHUS NpU
WCTIOJIb30BaHUHN PA3IMYHBIX MATEPHAIOB M XUMHUYECKHX BEIIECTB B MOBCEIHEBHOMN
KHU3HU.

Xumuueckoe oOpa3oBaHHE B OCHOBHOW IIKOJE SBISIETCS 0a30BBIM  I10
OTHOIIIEHUIO K CHCTEME OOIIero XWMHYECKOro ooOpa3zoBanus. IlosTomy Ha
COOTBETCTBYIOILIEM €My YPOBHE OHO pealn3yeT IPHUCYIIHE OO0IIEeMy XHMUYECKOMY
0o0pa3oBaHMIO KIIIOUEBbIE IIEHHOCTH, KOTOpbIE OTPAXKalOT TOCYAapCTBEHHBIE,
OOIIIECTBEHHBIE W WHIAWBUAYaJbHBIC MOTPEOHOCTH. DTUM OMpEneseTcs] CYITHOCTh
oOmieil crpaTerun OOy4eHHMsI, BOCIIMTAHUS U Pa3BUTHUSL OOYYAIOIIMXCS CPEICTBAMHU

y4eOHOTO TpeIMeTa « XUMUSD.



N3ydenue npenmera:

. CIIOCOOCTBYET pealu3alii BO3MOXXHOCTEH ISl CaMOpa3BUTUSA W
dhopMUpOBaHUS KyIbTYpPhI JUYHOCTH, €€ 00Iel U (QYHKIIMOHATLHON I'PaMOTHOCTH;

. BHOCHT BKJIaJ] B GOPMUPOBAHNE MBIIIJICHUS U TBOPUECKHUX CIIOCOOHOCTEN
MOJAPOCTKOB,  HABBIKOB WX  CAMOCTOATEIIBHOM  y4yeOHOHW  JIeATEJIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M MCCIICIOBATCIbCKUX YMEHUN, HEOOXOJUMBIX KakK B
MMOBCETHEBHOM XM3HU, TaK U B TPOPECCHOHATIEHOM JCSITEIBPHOCTH;

. 3HAKOMHT CO CIEIU(UKON HAYYHOTO MBIIUICHHS, 3aKIabIBAET OCHOBBI
LIEJIOCTHOTO B3TJIsSiIa HA €IMHCTBO MPUPOABI U YEIOBEKA, SIBISIETCSA OTBETCTBEHHBIM
ATaroM B OPMHUPOBAHUU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH MOJAPOCTKOB,;

. CIIOCOOCTBYET (POPMHUPOBAHHIO IIEHHOCTHOTO OTHOIIIEHUS K €CTeCTBEHHO-
HAY4YHBIM 3HAHUSIM, K MPUPOJIEC, K YEIOBEKY, BHOCUT CBOW BKJIAJl B 3KOJOTHYECKOE
oOpa3zoBaHue 00y4aIOIUXCS.

Ha3BanHble HampapieHuss B 00y4eHHH XHMHH OOECIICUHBAIOTCS CHEIU(UKON
COAEpKaHUS TPEAMETA, KOTOPBIM SBIACTCA NEJArOrMYeCKu aJanTUPOBAHHBIM
OTpaXCHHEM 0a30BOM HAYKH XMMHUHU Ha ONPEACICHHOM dTale €€ Pa3BUTHSI.

Kypc xumMun OCHOBHOI HIKOJBI OPUEHTUPOBAH HA OCBOEHUE OOYYAIOLIMMHUCS
OCHOB HEOPraHMYECKON XMMHU W HEKOTOPBIX MOHATHA M CBEACHUN 00 OTICIBHBIX
00BEKTaX OPraHUYECKON XUMHUH.

CrpykTypa cojaepkaHusi mpeaMeTra cPopMUpoBaHa Ha OCHOBE CHCTEMHOIO
nojaxoaa K ero uzydeHuto. CoaepkaHHE CKJIAJbIBACTCA W3 CHUCTEMbl IMOHSITHH O
XUMHUYECKOM DJIEMEHTE U BEILIECTBE U CUCTEMBI TTOHATHI 0 XUMUYeCKon peakuuu. O0e
3TU CUCTEMBI CTPYKTYPHO OPraHU30BAHBI [0 MPUHIIUITY MTOCIEIOBATEILHOTO PA3BUTHS
3HAaHHMM Ha OCHOBE TEOPETUYECKUX MPEACTABICHUNA PA3HOrO YPOBHS: aTOMHO-
MOJICKYJISIPHOTO YU€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS, YPOBHS [lepuoanueckoro
3akoHa /. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XWUMHU, YUYEHHSI O CTPOCHUU aTOMa
1 XUMHUYECKOM CBSI3H, MPEJCTABICHUI 00 3JICKTPOJIUTHUCCKOMN TUCCOIMAIIIN BEIICCTB
B pactBopax. TeopeTHdeckue 3HaHUA PAcCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKHU
MOJIYYCHHBIX U OCMBICICHHBIX (DAKTOB, pa3BUBAIOTCS IOCJIEAOBATEILHO OT OIHOTO

YPOBHS K JPYroMY, BBITOJIHSS (YHKUHUU OOBSICHEHUS! U MPOTHO3UPOBAHUSI CBOMCTB,



CTPOEHHUS U BO3MOXHOCTEW MPAKTUYECKOIO MPUMEHEHUS U MOJYYEHUS H3YYaeMBbIX
BEILIECTB.

Takast opraHuzanus COJEpKaHHs Kypca CIHOCOOCTBYET MIPE/ICTaBICHUIO
XUMHAYECKOM COCTAaBIIOLIEH HAyYHOW KapTUHBI MHpPA B JIOTUKE €€ CHCTEMHOMN
npupoabl. TeM caMbIM  OOECIEYMBACTCS  BO3MOXKHOCTH  (DOPMHUPOBAHUS Y
00y4aronuxcsi IEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO U METO/IaM MTO3HAHUS B
Hayke. BaxkHO Takke 3aMEeTHTh, YTO OCBOEHHUE COJAEpPKaHUS Kypca MPOUCXOJHT C
NPUBJICYEHUEM 3HAHUM W3 paHEe HU3YYEHHBIX KypcoB: «OKpyX aIUil MUp»,
«buonorus» u «Ouznkay.

KoppekiinonHo-pa3BUBalOUid MOTEHIIUAT YYEOHOTO TpeaMeTa «XUMUS»
o0ecrieunBaeT BO3MOXKHOCTU JUIsI NPEOAOJEHHS OOy4YaIOIUMUCS —CIEAYIOLINX
crienuPpUYECKUX TPYAHOCTEH, 00YCIOBICHHBIX CIA00BUICHUEM:

. OTCYTCTBHE€ y  MOJABIAIOLIEIO  OOJBIIMHCTBA  OOYyYaroIIMXCs
BO3MOXKHOCTH  BBISBJIATH MPU3HAKKM XUMHUYECKUX OOBEKTOB, YCTaHABIUBATH
pe3ynbTaThl U 0COOEHHOCTH MPOTEKAHUSI XUMUYECKUX MPOLIECCOB C MOMOIIIBIO 3pEHHUS;

. CJIOKHOCTh YCTAHOBJICHUSI TMPUYMHHO-CIEJCTBEHHBIX CBSI3€ MEXKIY
00BEKTaMH U SIBJICHUSIMH, 3aMEJIJIEHHOCTh U HEYETKOCTh UX OMO3HAHUS;

. OTCYTCTBHE BO3MOXHOCTH NOJKPEIUIEHHUS IOJy4aeMbIX XWMHYECKHX
3HAaHUU C OMOIIBIO 3PUTEIBHBIX 00Pa30B.

[Ipeononenne ykazaHHbIX TPYAHOCTEH IOJIKHO OCYIIECTBIISITHCS HA KaXKIOM

YpOKE YUUTEJIEM B MPOIECCe CIEIUATIbHO OPraHU30BaHHOM KOPPEKIIMOHHOM pabOTHI.

esu n3yyeHust yueOHOro npeamera « XuMus»

K HampaBieHHIO  TNEPBOCTENIEHHOM  3HAYMMOCTH  NIPU  peaau3aluu
oOpazoBaTenbHbIX  (YHKIUH mnpeaMera «XUMHs»  TPAJAUIMOHHO  OTHOCST
dbopMHUpOBaHNE 3HAHWUN OCHOB XHUMHYECKOW HAyKHM Kak OO0JacTH COBPEMEHHOTO
€CTECTBO3HAHMS, NPAKTUYECKOM JAEATEIIbHOCTM YEJIOBEKa W KakK OJHOr0 W3
KOMIIOHEHTOB MHPOBOM KyJbTYyphl. 3ajada MpeaMera COCTOUT B (DOPMUPOBAHUU
CUCTEMBl XHUMHYECKUX 3HAHMA — BaXHEHIHMX (PaKTOB, TMOHATHN, 3aKOHOB U

TEOPETUYECKUX  TOJOKEHUM, JIOCTYNMHBIX OOOOIIEHHH  MHUPOBO33PEHUYECKOrO



XapakTepa, s3blKa HAYKH, 3HAHUM O HAyYHbIX METOJAX M3y4YEHHUs BEIIECTB U
XUMUYECKUX PEeaklUuid, a Takxke B (POPMUPOBAHUM M Pa3BUTHH YMEHHUI U CIIOCOOOB
NEeSTEIbHOCTH, CBSI3aHHBIX C IUIAHUPOBAaHUEM, HAONIOACHUEM U MPOBEICHUEM
XUMHUYECKOTO JKCIEPUMEHTa, COOJIIOJICHHEM NpaBHJI OE30MacHOT0 OOpaleHHs ¢
BEIIECTBAMHU B IMOBCETHEBHON KU3HHU.

Hapsiny ¢ »TuM 1enu wu3ydeHus NpeaMera B MporpaMMe YTOYHEHBI H
CKOPPEKTUPOBAHBI C YYETOM HOBBIX MPHUOPUTETOB B CHUCTEME OCHOBHOTO OOIIEro
oOpaszoBanus. CerogHs B 00pa3oBaHUM 0COO0 3HAUMMOM MTPU3HAETCS HAIIPABJIEHHOCTD
oOy4eHHs Ha pa3BUTUE U CAMOPA3BUTHE JINYHOCTH, (POPMHUPOBAHUE €€ MHTEIUIEKTA U
oOmieit KyiabTypbl. OOyYeHHE YMEHHUIO YUYHUTBhCA M MPOAOTAKATh CBOE 0Opa3oBaHUE
CaMOCTOSITENIbHO CTAHOBUTCS OJHON M3 BaXXHEHIINX (PYHKIMNA yueOHBIX IPEIMETOB.

B ¢Bsi3M ¢ 3TUM IIpU U3YyYEHUH NPEIMETA B OCHOBHOM IIKOJIE TOMHUHHPYIOIIEE
3HaYeHHUe NMPUOOPENN TaKUE LI, KaK:

. (opMUpOBaHNE MHTEJUIEKTYalbHO pPa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSATEIBHOMY MPHUHATUIO PEIICHUMH,
CIIOCOOHOM a/lanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSM KU3HU;

. HaMpaBJICHHOCTh  OOyYEeHHSI Ha CHUCTEMaTUYeCKoe MPHOOIICHUE
YYAIIUXCSA K CaMOCTOSTEIBHOM MMO3HABATENIBHON JESTEIBHOCTH, HAYYHBIM METOAAaM
No3HaHMs, POPMHUPYIOIIMM MOTHBAIMIO ¥ PAa3BUTHE CIOCOOHOCTEH K XUMUU;

. oOecrieueHue YCIIOBUH, CIOCOOCTBYIOLIUX IpPUOOPETEHUIO
0Oy4aroIMMUCS ONbITa PA3HOOOPA3HON N1EATENbHOCTH, MO3HAHUS U CaMOIO3HAHUSA,
KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIINH ), UMEIOIIUX YHUBEPCAJILHOE 3HAUCHHE
JUTS pa3JIMYHBIX BUJIOB ACSTENbHOCTH;

. (dopMupoBaHre yMEHHI OOBSACHATH U OLIECHUBAThH SBJICHUS OKPYKAIOLIETO
MHpa Ha OCHOBAaHWUU 3HAHUI U OMBITA, MOJTYYEHHBIX TPU U3YUYCHUHU XUMUU;

. ¢opMupoBaHne y oOOydarolUXCsi TYMaHHCTHYECKHMX OTHOIICHUH,
NOHMMAHUA LEHHOCTH XHMHUYECKMX 3HAHUM [ BBIPAOOTKH SKOJIOTHYECKU
1[€JIECO00Pa3HOr0 MOBEACHUS B OBITY U TPYJOBOM IE€ATEIHOCTH B LEJSX COXPAHECHHUS

CBOETO 30POBbs U OKPYKAOLIEN IPUPOTHON CPELBI;



. pa3BUTHE MOTHBAIMM K OOYyYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIMTaHHUIO HA OCHOBE YCBOEHHsI O0I11€UEIIOBEUECKUX [IEHHOCTEN, FOTOBHOCTH K

OCO3HaHHOMY BbIOOPY MpoduJIs U HAPABICHHOCTH JaJIbHEHUIIIEro 00yUYeHu .

Koppexyuonnvie 3a0auu:

. Pa3zBuTne 3pUTENBHOrO, 3PUTENBHO-OCI3aTEIIBHOTO M CIYXOBOTO
BOCIIPUSTHS.

. Pa3BuTHE NpOU3BOJILHOIO BHUMAHHS.

. Pa3Butne namsru.

. Pa3BuTHE U KOPPEKIIUS MBICIIUTEIBHBIX ONIEpaIUi.

. [Ipeononenue BepOamu3Ma 3HAHUH.

. Pa3BuTre MOHONIOTHYECKOW PEUH.

. OO6orareHue akTUBHOTO U TTACCUBHOTO CIIOBapsi, (GOPMUPOBAHNE HOBBIX
TTOHSITUH.

. dopMHUpPOBaHUE HABBIKOB 3PUTEIBHOTO, 3PUTEIBLHO-0CSA3aTEIBHOTO U

CJIYyXOBOI'O aHaJIn3a.

. OOyueHue mpaBuiIaM 3anucu GOpPMyJ U CTICITHATBHBIX 3HAKOB.
. OOyuenue TexHuKe mpeodpa3zoBanus GOpPMyIT U BEIPAKEHUN.
. dopMUpOBaHUE HABBIKOB OCS3aTEIbHO-3PUTEIBHOTO OOCIEOBaHUS U

BOCIIPUSITUSI I[BETHBIX WJIM YEPHO-OENBIX (KOHTPACTHBIX) peibe(HBIX HU300paKeHUN
(wnmrocTpanuit, TabIuil, CXeM, MaKETOB, YePTEKHBIX PUCYHKOB, TPa(UKOB U T.11.).

. dopMupoBaHUE CHENHATBHBIX MPUEMOB 00CIICIOBAHUS U U300paKCHUS
M3y4aeMbIX 0ObEKTOB.

. @opMHUpOBaHUE, YTOUYHEHUE WM KOPPEKUUsS MPEACTABICHUN O
IpeIMETax U Ipoueccax OKpyKarollen JeHCTBUTEIbHOCTH.

. PazguTne ©  KOppekUMsT yYMEHHUS  YCTAHABIMBATh IPUUYUHHO-
CJI€ZICTBEHHBIE CBSI3H.

. Pa3BuTre MENKON MOTOPUKH U 3PUTEIBHO-MOTOPHOU KOOPAUHALINH.

. dopMUpoBaHHWE YMEHHM M HaBBIKOB O0€30MMAaCHOTO OOparieHus ¢

BCIICCTBAMU B YCIIOBUAX CJIa6OBI/I,Z[CHI/I}I.



. CoBepUIEHCTBOBAaHME  YMEHMsS  3PUTEIIBHOM  OPUEHTUPOBKH B

MUKPOIIPOCTPAHCTBE.

MecTo yueOHOTro npeaMera « XuMusH» B y4eOHOM IJIaHe

B cucreme o6miero ooOpazoBanust « XuMHus» MpU3HaHa 00s3aTEIbHBIM YU€OHBIM
MpeIMETOM, KOTOPBIM BXOAMUT B COCTaB peaMeTHOU obnacTu «EcTtecTBeHHOHAYYHBIE
PEeIMETBD.

VYuebnbim manoM (Bapuadnt 1 AOOIT OOQO) Ha uzyyeHue yueOHOro npeamera
«Xumus» oTBefeHo 136 yueOHbIX yacoB — MO 2 yaca B HeZemo B 8 U 9 kiaccax
COOTBETCTBEHHO.

VYuebnbim manoM (Bapuadt 2 AOOIT OOQO) Ha uzyyeHue yueOHOro npeamera
«Xumus» otBeAeHO 136 ydeOHBIX yacoB — 10 2 4aca B Heaemo B 9 u 10 kiaccax

COOTBCTCTBCHHO.

COAEPKXAHUE YYEGBHOI'O IPEIMETA «XUMMHM»
9 kiace

ITepBoHauYa/IbHBIE XUMHYECKHE IOHATHSA.

IIpenver xumuu. Ponp X¥MuM B JKHM3HM 4YelIOBEKa. Tena M BelIECTBa.
@u3nuecKue CBOMCTBA BEIIECTB. ArpEraTHoe COCTOsAHHME BemecTB. [loHsThme o
METO/ax MO3HaHUS B XMMHHU. XUMHS B CHCTEME HayK. UHCTbIE BEIIECTBA U CMECH.
Crnioco0sI pa3jeneHus: cMeceil.

ATOMBI MU MOJEKYJbl. XUMHUYECKHE 3yIeMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CHOXKHBIE BeeCcTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas Gopmyiia. BaaeHTHOCTh aTOMOB XMMUYECKUX 3J1€ MEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemlecTB. OTHOcuTenbHas aroMHas macca. OTHOCHTENbHas
MOJIEKYJIIpHas Macca. MaccoBast J0JI1 XUMUYECKOTO JIEMEHTA B COEJUHEHUU.

duznyeckre U XUMHUYECKUE SIBJICHUS. XUMHUYECKas PEaklus U €€ MPU3HAKU.
3aKOH COXpaHEHHs Macchl BEIIEeCTB. XuMHuYeckue ypaBHeHHs. Kaccudukanums

XUMUYECKUX PEaKINil (COeqMHEHUS, PAa3I0KEHUS, 3aMEeIlIEHUsI, OOMEHA).



XUMHUYECKHH SKCTIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOU MTOCY0H, C MPaBUIAMU
paboThI B 1abOpaTOpUU M MpueMaMu oOpamieHus ¢ J1abopaTopHbIM 000PYI0BAHUEM;
U3Y4YCHHE U ONMUCaHuE (PU3NYECKUX CBOWMCTB 0Opa3llOB HEOPraHUYECKUX BEIECTB;
HaOmoaeHNe (pu3mdeckux (TUIaBJICHWE BOCKA, TasHUE JbJa, PAaCTHPAHHE caxapa B
CTYNKE, KHUIEHUE W KOHJACHCAIMS BOJbI) M XUMHUYECKUX (TOpEHUE CBEYH,
NpOKaJIMBAaHUE METHOW MPOBOJIOKH, B3aUMOJACHCTBUE MeNla C KUCJIOTOM) SIBJICHUI,
HaOJI0/ICHUE U OMMCAaHKE TPU3HAKOB MIPOTEKAHUSI XUMUUECKUX PeaKIuii (pa3ioKeHue
caxapa, B3aMMOJICHCTBHE CEPHOM KHC- JIOTHI C XJOPUAOM Oapusi, pa3joKeHUE
ruapokcuaa menu(Il) npu HarpeBaHuu, B3aMMOJICUCTBUE Kelie3a C PACTBOPOM COJIH
Menu(Il)); wm3yueHue cnocoOOB paszneneHus cmeced (C TOMOIINbI0 MarHuTa,
(bunsTpOBaHME, BHITIAPUBAHUE, TUCTUIUIAIUS, XpoMaTorpadus), MPOBEACHNE OUNCTKH
MOBAPEHHOW COJIM; HAOJIOJCHUE M OINUCAHHE PEe3YyJbTAaTOB IPOBEICHUS OIBITA,
WUTIOCTPUPYIOLIETO0 3aKOH COXPAHEHHS MAacChl; CO3JaHUE MOJENEH MOJIEKYI
(11apoCTep>KHEBBIX ).

BaxHeillne npeacTaBuTe 4 HECOPraHNYECKUX BElIeCTB.

Bo3nyx — cMmech razoB. CoctaB Bo3ayxa. Kucimopoa — 3jieMEHT UM IIpOCTOE
BeliecTBO. HaxoxkaeHnue kuciaopoaa B npupoe, Gu3n4ecKrue U XuMUUEeCKUe CBOMCTBA
(peakuum rtopenus). Oxcunsl. Ilpumenenwe xkucimoponga. CrocoObl TOTYYSHHUS
KHCJIOpOJia B Ta00OpaTOpUU U MPOMBINIIEHHOCTH. KpyroBopoT Kuciaopoaa B mpupoe.
O30H — amnoTponHas MoaupUKaus KUCIOpoaa.

TemnnoBo# 2¢HexT XuMUUECKON peakiuu, TEPMOXUMUYECKUE YPaBHEHUS, DK30-
M DHJOTEPMUUYECKHE peaKIUu. TOIUIMBO: yrojb M METaH. 3arps3HCHHE BO3/ayXa,
yCWJIEHHE MapHUKOBOIro 3(pdekTa, pazpylieHrne 030HOBOTO CIIOS.

Bonopon — sneMeHT u nipocToe BeniecTBo. Haxoxaenue Bogopoaa B IpUpPO/IE,
(bu3nyecKre 1 XUMUUECKHUEe CBOMCTBA, MPUMEHEHHE, CIIOCOObI MoJydeHus. KucioTh u
COJIN.

KonnuectBo BemectBa. Monb. Mossipaas macca. 3akoH ABOTaipo.

MoutsipHblii 00BbeM Ta30B. PacdueTbl 0 XUMUYECKUM YPaBHEHUSIM.

dusnueckne CBOWCTBA BOAbl. Boxga kak pactBopurens. PacTBOpEIL

Haceiiennble M HEHACBIIEHHBIE PacTBOPBI. Pacmeopumocms eewyecms 8 8ooe.
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MaccoBasi 107151 BellleCTBA B pacTBOpEe. XMMHUYECKHUE CBOMCTBA BOAbl. OCHOBaHWS.
Ponbs pacTBOpoB B mpupoje U B KU3HU 4YesoBeka. KpyroBopoT BOJbI B HPHUPOJIE.
3arpsA3HeHHe NPUPOAHBIX BOJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranmuecknx coeaumHeHuil. Oxcunbl. Knaccudukamms
OKCHJIOB:  cojieoOpasyioiiue  (OCHOBHbBIE,  KHUCJOTHbIE, aM(OTEepHbIE) U
HecolsieoOpasyromue. HomeHknaTtypa OKCHUIOB (MEXAYHapOJHAs U TpUBHAJIbHAS).
DuU3NYECKNE U XUMUYECKHUE CBOMCTBA OKCUIO0B. [loiyueHne okcuios.

OcHoBanusi. Krnaccudukaiuss OCHOBaHMM: IIEJIOYM M HEPACTBOPUMBIE
ocHoBaHus. Homenkiatypa ocHOBaHUUM (MEXIyHapoAHas W TpUBHAIbHAsA).
DuU3NYECKNE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [loiryueHrne ocHOBaHUM.

Kucnotsl. Knaccuduxanus kucinor. HoMmeHkinarypa Kucior (MexXayHapoHas u
TpuBHanbHas). Duznueckue M XUMHUUYECKHUE CBOMCTBA KHUCJIOT. PsAl aKTMBHOCTH
metaiuioB H. H. bekerosa. 1o myyeHue Kucior.

Conu. HomeHknatypa coneit (MexayHapoaHas U TPUBHAIIbHAS).

du3nyecKrne U XUMUYECKHe CBOMCTBA cosel. [lomyuenune coneil.

['eneTnueckas CBSI3b MEXKY KJIaCCAaMU HEOPTAHUYECKUX COECAUHEHHU.

XUMUYECKUN  JKCHEPUMEHT: KA4YECTBEHHOE OIPEIEIICHUE COACPKAHUS
KHCIJIOpPOJIa B BO3/IyX€; MOJTyYeHHe, COOMpaHue, paclio3HaBaHUE U U3yUYCHHUE CBOMCTB
KHCIIOpOJa; HaOJ0/IEHUE B3aMMOJICUCTBHS BEIIECTB C KHCIOPOJIOM U YCIOBUSA
BO3HMKHOBEHHUSI W TMPEKpAIlEHUs TopeHus (moxkapa); 0O3HaKOMJIEHHE ¢ oOpaslaMu
OKCHJIOB U OITUCAHUE UX CBOMCTB; MIOJyUYeHUE, COOMpPaHKE, pacTIO3HABAHUE U U3yUCHUE
CBOMCTB BojOpoja (TopeHue), B3aumojelcTBue Boaopoaa ¢ okcuaoMm wmeau(Il)
(BO3MOXKHO HCIIOJIb30BAaHUE BHUCOMATEPHAIOB); HaOI0JIeHHEe OOpaslloB BEIECTB
KOJTMYECTBOM | MOJb; HCCIIEIOBAaHUE OCOOCHHOCTEW pPACTBOPEHHUS BEIIECTB C
Pa3IMYHON PaCTBOPUMOCTBIO; IPUTOTOBIICHUE PACTBOPOB C OINPEICIICHHON MacCOBOM
JI0JIEM PacTBOPEHHOI'O BEILIECTBA; B3aMMOJCICTBHE BOJbI C METaulaMu (HaATpUEM H
KaJbliieM) (BO3MOXXKHO MCITOJIb30BAHHUE BUCOMATEPHUAJIOB); OIpe/esICHUE PacTBOPOB
KUCJIOT M IIeJIoYe C TIOMOIIbI0 HHJIMKATOPOB; HCCIEJOBaHUE OO0Opa3lioB
HEOPTaHWYECKUX BEIECTB pa3- JIMYHBIX KJIACCOB; HAOIIOICHNE U3MEHEHUS OKPACKH

HHAUKATOPOB B PACTBOpPAX KHUCIIOT U menoqeﬁ; HN3Yy4YCHHUC BSaHMOHCﬁCTBHH OKCH- J1a
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Menu(Il) ¢ pacTBOpOM CEpHOM KHUCIOTBHI, KHUCIOT C METAJIaMH, peaKui
HEUTpaIM3aluy; MOJy4YeHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHUE OJHOIO
MeTajijla IPyTUM W3 PacTBOpa COJIM;, PEUIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 MO TEME
«BakHelmme KIacchl HEOPTaHUYECKUX COETUHEHUI.

Iepuoauueckud 3akoH u Ilepuoamyeckass cucreMa XHUMHYECKHUX
iemenToB JI. W. MengeneeBa. CrpoeHue aroMoB. XHMHYECKasi CBS3b.
OKHCINTETBHO-BOCCTAHOBUTEIbHbIC PEAKLIMH.

[lepBble TMOMBITKM KJIaCCUPUKALUU XUMHUYECKUX 3ieMEeHTOB. [lonsTtne o
Ipynmnax CXOJHbIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMEIbHBIE METAJIJIbL, TAJIOTEHBI,
WHEPTHBIE Tra3bl). OIJIEMEHTHI, KOTOpble O00pa3yloT am(pOTEepHbIE OKCUIBl U
TUIPOKCUBL.

[lepnognueckuit 3akoH. [leproanyeckas cucremMa XMMHYECKUX 3JIEMEHTOB /l.
N. MenneneeBa. Kopotkonepuoanas u anuuHonepuoHas Gopmsl [lepuonnyeckoit
cucreMbl xumuueckux asemeHtoB JI. WM. MengeneeBa. Ilepuoasl u rpymmsl.
@U3NYECKHUN CMBICII ITOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI DIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX sifiep. M3otomnbl. DnekTpoHsl. CTpoeHue
AJIIEKTPOHHBIX 000JI0YEK aTOMOB NEPBbIX 20 XUMHUECKHUX 31eMeHTOB [lepuoanueckoi
cucreMbl J[. M. Menneneea. XapakTepucTUKa XUMHYECKOTO BJEMEHTa IO €ro
nonoxeHuro B [lepuogunueckon cucreme /. 1. Menaeneena.

3aKOHOMEpPHOCTM MW3MEHEHHsI pagnyca aTOMOB XUMHYECKUX DJEMEHTOB,
METAIJIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO rpyIaM U NEepUoJaM. 3HAUYCHHE
Ilepuoguueckoro 3akoHa u Ileprognyeckoi CUCTEMBI XMMUYECKUX JJIEMEHTOB IS
pa3BUTHS HAYKU U TIpakTUKU. 1. . MeHneneeB — ydeHbIl U Tpa)KIaHuH.

Xumuyeckass cBs3b. KoBaneHTHas (MoJjsipHas U HEMNOJIAPHAs))  CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenb okuciieHns. OKUCIUTEIbHO-BOCCTAHOBUTENBbHBIE peakiuu. [Tpouecchl
OKHUCJIEHUS! M BOCCTAHOBJICHHS. OKUCIHUTEN U BOCCTAHOBUTEIH.

XUMHUYECKUI O3KCHEPUMEHT: H3yuyeHue oOpa3lioB BEIIECTB METAUIOB U

HEMCTAJIOB, BBaHMOHCﬁCTBHe THAPOKCHU A IMHKA C paCTBOPaMu KUCIIOT U IHGJIO‘-ICﬁ;
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MIPOBEICHUE OTIBITOB, WJLTFOCTPUPYFOIITIX MIPUMEPHI OKHCITUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKITUH (TOPEHHE, PEAKITNH PA3IIOKCHUS, COSTUHEHN).

MexnpeaMeTHbIE CBS3H.

Peanuzammst MeXIpEeIMETHBIX CBS3CH MPH M3YYECHUU XUMHUU OCYIIECTBIIACTCS
Yyepe3 HMCIOJIb30BaHUE KaK OOIIMWX €CTECTBEHHO-HAYYHBIX MOHATHN, TaK W MOHSATHH,
SBIISIONINAXCSI CUCTEMHBIMU JIUII  OTICIBHBIX TIPEIMETOB ECTECTBEHHO-HAYYHOTO
ITUKJIA.

OO1Me ecTeCTBEeHHO-HAyUYHbIE MOHATUS: HAay4HbIA (DakT, TUIOTE3a, TEOPHs,
3aKOH, AaHaJdW3, CHHTE3, KiacCu(UKaIusi, TIEePUOJANIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJICITUPOBAHNE, U3MEPECHHE, MOJIEIh, SIBICHHE.

®duszrka: MaTepusi, aToM, JIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaaMOAaKTUBHOCTh, MOJIEKYJA, JJICKTPUYCCKUN 3apsj, BEIIECTBO, TEJIO, O0BEM,
arperaTHO€ COCTOSIHUE BEIEeCTBa, ra3, GU3NUECKUE BETUYUHbBI, IUHUIIBI U3MEPEHUS,
KOCMOC, TIaHETHI, 3Be3/1bl, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE TOPOJIbI, MOJIE3HBIE

HCKOIIA€MbIE, TOTIIIMBO, BOJHBIE PECYPCHI.

10 xaace

BemecTBo M XMMHUYECKasl peaKkuus.

[Tepuomnueckuii 3akoH. [lepuoanueckas cucremMa XMMHYECKUX 3JIEMEHTOB /.
N. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHECHUHU CBOWCTB
XUMHUYECKUX JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KA, KAJIbIUI U UX COCAMHECHUH B
COOTBETCTBHHM C MTOJOKECHUEM 3JIEMEHTOB B | [eproanyeckon CUCTEME U CTPOCHUEM UX
aTOMOB.

CtpoeHue BemIeCTBa: BHUIbI XUMHUYECKOW CBA3U. THUMBI KPUCTATUIMYECKUX
PEILIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAINIMYECKOM PEIIETKU U BUIA
XUMHUYECKOM CBSI3H.

Knaccudukanys n HOMEHKIaTypa HEOPTaHUIECKUX BEIIECTB (MEKIyHAPO HAS

141 TpI/IBI/IaJ'IBHaSI). XHMMHMYECKHE CBOMCTBA BCUICCTB, OTHOCAINIHUXCA K pPa3IMYHbIM
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KJIacCaM HEOPraHWYEeCKHX COCIMHEHHUH, TE€HETHYECKas CBsA3b HEOPraHUYECKUX
BEILIECTB.

Knaccudukanuys XuMU4ecKUX peakifil Mo pa3invyHbIM MpU3HaKaM (110 YUCITY U
COCTaBY YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, IO TEIJIOBOMY 3(PQEKTy, 0 N3MEHEHUIO
CTENIEHEH OKHUCJICHUSI XUMHUYECKUX OHJIEMEHTOB, IO OOpAaTUMOCTH, MO YYaCTHIO
KaTanu3aropa). IK30- U SHJIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMHUYECKUE YPABHEHHUS.

[TonsiTue o ckopocTd XuMHueckoil peakiuu. llonarue 006 0oOpaTUMBIX U
HEOOpaTUMBIX XUMUYECKHX peakuusx. [loHsATHEe O TOMOTeHHBIX W TeTEepPOre€HHBIX
peakuusx. [lonamue o xumuueckom pagnogecuu. Paxmopwl, eaudiowue Ha CKOPoCmy
XUMUYECKOU pearyuu U NOAOHCEHUE XUMUUECKO20 PABHOBECUSI.

OKHUCANTENbHO-BOCCTAHOBUTEIbHBIE  pPEAKLMU,  DJCKTPOHHBIM  OajiaHC
OKHCIIUTEIIBHO-BOCCTAHOBUTEIBHON peaKuuu. CocraBiienue YPaBHEHHM
OKHUCJIMTEIIBHO-BOCCTAHOBUTENBHBIX ~ PEAaKUMA  C  HCIOJB30BAHMEM  METOJA
AJIEKTPOHHOIO OaliaHca.

Teopust dJIEKTPOIUTUYECKON TUCCOLUUALMU. DIIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Karnonbl, aHnOHB. MexaHW3M JAMCCOLMALMKA BELIECTB C Pa3IMYHbIMM BHJIAMHU
xuMuueckoi cBszu. CreneHn auccormanuu. CUIbHbBIC U CI1a0bIe SJIEKTPOIUTHI.

Peakiuu noHHOTO OOMEHa. YCJIOBHS MPOTEKAHUS PEAKIMH MOHHOTO OOMEHa,
MIOJIHBIE U COKPAILICHHBIE NOHHBIE YpaBHEHUs peakiuii. CBOCTBA KMCIOT, OCHOBAHUM
U cojedl B CBETE€ MPEACTABICHUNH 00 DICKTPOJMTHUYECKON JHUCCOLHUALINU.
KauecTBeHHbIe peakiuy Ha HOHBL. [lonsamue o euopoause coneu.

XUMHUYECKUI SKCIEPUMEHT: O3HAKOMIIEHHE C MOJECISAMHU KPUCTALITUYECKUX
PELIETOK HEOPraHMYECKUX BEUIECTB — METAJJIOB M HEMETAJUIOB (rpaduTa u anmasa),
CJIIOKHBIX BEIIECTB (XJIOPUAA HATPUs); HCCIENOBAHUE 3aBUCHMOCTU CKOPOCTH
XUMUYECKON peakluu OT BO3JIECUCTBHUS pPa3IUYHBIX (PAKTOPOB; HCCIEAOBAHUE
AIEKTPOIIPOBOJIHOCTH PACTBOPOB BEIIECTB, IPOLIECCA TUCCOLUALMHI KUACIIOT, IIEJI04Yer
U coiel (BO3MOXXHO HCIOJIb30BAHUE BHUIEOMATEPUAJIOB); IPOBEIECHHUE OIIBITOB,
WUTIOCTPUPYIOUIUX MPU3HAKA MPOTEKAHUS PEaKIUii MOHHOTO oOMeHa (0O0pa3oBaHMe
ocajKa, BbIIETICHUE ra3a, 00pa30BaHUE BOJIbI); OMBITOB, WILTIOCTPUPYIOIIUX TPUMEPHI

OKHCIIMTCIBPHO-BOCCTAHOBHUTCIIbHBIX peaKuHﬁ (FOpCHI/Ie, p€akuun Pa3I0KCHHA,
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COEIMHEHHS ); PAaCIO3HABAaHNE HEOPIAaHUYECKUX BEIIECTB C MOMOIIBI KAYECTBEHHBIX
peaklMii Ha HOHBI; pENIEHUE IKCIIEPUMEHTAIBHBIX 3a/]1a4.

HemeTausibl 1 X cOeIMHEHHS.

OOmrast xapakTepucThKa TaloreHoB. (COOCHHOCTH CTPOCHUS aTOMOB,
XapaKkTepHble cTerneHu okucieHus. CTpoeHue U (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOT€HOB. XMMUYECKHE CBOMCTBA HA MPUMEpPE XJiopa (B3auMOIeHCTBUE
C MeTajulaMH, HeMeTaJlaMu, uienodamu). XiuopoBojgopon. ConsiHas KuCIIOTa,
XUMHYECKUE CBOMCTBA, OJIyYEHUE, IPUMEHEHUE. JIefiCTBUE XJIOpa U XJIOPOBOAOPOAA
Ha OpraHu3M 4esoBeKa. BaykHelme XJI0puibl U UX HAXOXKIECHUE B IPUPOJIE.

OOmast xapaktepucThka 37eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIC CTEIIEHN OKUCIICHUS.

Crpoenue u (pU3MUECKUE CBOMCTBA MPOCTHIX BEUIECTB — KHUCIO POJIA U CEPHI.
AnnoTponHble MOAU(PUKALMU KHUCIOpOAa U cepbl. XMMHUYECKUE CBOWCTBA CEpHI.
CepoBonopoJi, cTpoeHue, pu3nYecKue U XuMudeckue cBoiicTBa. OKCUABI cepbl Kak
MPEACTABUTENN KUCIOTHBIX OKCUIIOB. CepHasi KHCI0Ta, (PU3UYECKUE U XUMHUUYECKHUE
cBoiicTBa (OOmIMEe Kak TMpeACTaBUTENs Kiacca KUCIOT M cHnenupuyeckue).
XHUMHUUYECKUE PEAKLMH, JIEKAUME B OCHOBE MPOMBIIUIEHHOTO CIOCO0a MOJy4YEeHHS
cepHoOi KucaoThl. [Ipumenenue. Comu CepHOM KHMCIIOTBI, KAYECTBEHHAsI PEaKIUs Ha
cynb(dar-uon. HaxoxaeHue cepbl M €€ COSAMHEHUN B MpUPOJIE. XHUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEW CpeAbl COEIMHEHUSIMH cepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 NMPeI0TBPAILEHUSI.

OOmast xapaktepucThka 3JeMeHTOB VA-Tpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIEC CTEIIEHU OKUCIICHUSI.

A3OT, pacnpocTpaHeHuE B MpHUpojae, PU3NYECKHE M XMMHUYECKHE CBOMCTBA.
Kpyrosopot azora B npupojie. AMMHaK, €ro GuU3NUeCKUe U XMMUYECKHUE CBOMCTBA,
nojiyueHue u npumeHenue. Conu aMMOHHUS, X PU3NUECKIE U XMMHYECKHE CBOMCTBA,
npuMeHeHue. KadecTBeHHass peakuuss HA WMOHBI aMMOHUS. A30THas KHUCIOTa, €€
noyiy4eHue, Pu3nyeckue 1 XMMHUYECKUE CBOMCTBA (00IIHe KaK MpeICTaBUTENs Kiiacca

KHUCTIOT ¥ cnenuduueckue). Vcnonb30Banne HUTPATOB U COJIEH aMMOHHSI B KAUE€CTBE
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MUHEPATBHBIX YOOOpeHHl. XWMHUYECKOE 3arpsi3HEHHE OKPYKAIOIIEeH Cpelbl
COETMHEHHSIMH a30Ta (KUCIOTHBIE T0K/IU, 3arpsi3HEHUE BO3/1yXa, IOYBBI U BOJIOEMOB).

docdop, amutorponHbie Mogudukanuu docdopa, puzMUIecKUe U XUMHUECCKUE
cBoiictBa. Oxcun dochopa(V) u pochopHas kucnora, GU3MUECKUE W XUMUICCKUC
cBoiicTBa, mosydenue. HMcnonwszoBanue QocdaroB B KaduecTBe MHUHEPATbHBIX
y100pEHU.

OOmass xapaktepuctuka 3nmeMeHTOB [VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIC CTEIIEHU OKUCIICHHUS.

Yrnepon, amioTpomHble MOIM(UKAIMK, pPACIPOCTPAaHEHHE B MPHUPOJE,
(dbuznyeckre U XuMuueckre cBorcTra. Aacopouus. KpyroBopor yriepoaa B mpupoe.
Oxcunpl yriepoaa, ux (uU3NUECKHEe U XUMUYECKHUE CBOMCTBA, JCHCTBUE Ha >KUBBIC
OpTraHMU3MBbI, MOJIyYeHHWE U MPUMEHEHHE. DKOJIOTMYECKHE MPOOIEeMbl, CBA3AHHBIE C
okcusioM yriaepoja (IV); runoresa rno0ansHOTO MOTEIJICHUS KIMMAaTa; MapHHUKOBBIH
3¢ ¢deKT. YroapHas KUCIOTa M €€ COJNM, UX (PU3NYECKUE M XUMUYECKHE CBOMCTBA,
noiyuyeHne W TnpuMmeHeHne. KauecTBeHHas peakius Ha  KapOOHAT-MOHBI.
Ucnonp3zoBanne kapOOHATOB B OBITY, MEAHUIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauaNbHBIE TTOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHUSX
yriepojia (MeTaH, 3TaH, THICH, alleTHJICH, 3TaHOJI, TJINLIEPUH, YKCYCHas KUcioTa). Mx
cocmas u xumuyeckoe cmpoenue. [loHATHE O OMOTOTHYECKH Ba)KHBIX BEIIECTBAX:
Kupax, Oenlkax, YrjieBoJax — W HMX POJU B JKM3HU 4eloBeKa. Mamepuanvroe
eOUHCMBO OP2AHUYECKUX U HeOPSAHUYECKUX COCOUHEHUL.

Kpemuuii, ero ¢usmueckue W XUMHUYECKHE CBOWCTBa, TMOJy4YCHUE U
npuMmenenue. CoeuHeHus: KpeMHus B npupojae. O0mume npeacraBieHuss 00 OKCuae
kpemHuss (IV) u kpemuueBod kuciore. CHIMKAThl, UX HUCIOJb30BaHUE B OBITY,
MEIUIMHE, TIPOMBILUIEHHOCTH. BadicHetiuue cmpoumenvbHble MAmepuansl: Kepamurd,
cmekio, yemenm, OemoH, dcene3ooemoH. llpodremvl 6e30nacHo20 UCHONL308AHUS
CMPOUMENbHbIX MAmMepuaios 8 N08CEOHEBHOU HCUSHU.

XUMUYECKUN 3KCIEPUMEHT: H3ydeHHE 00pa3l0oB HEOPraHMYECKHX BEIIECTB,

CBOMCTB COJISIHOU KHCJIOTBI; IPOBECACHUC KAYCCTBCHHBIX pCaKHI/Iﬁ Ha XJIOpHUI-UOHBI U
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HAONIIO/ICHUE TPU3HAKOB WX MPOTEKAHUS; OMBITHI, OTpaXKaroue (U3NUecKue Hu
XUMHUYECKUE CBOMCTBA TaJOT€HOB W HMX COEIWHEHUU (BO3MOKHO HCIIOJIb30BAHHE
BUJEOMATEpPHUAIIOB); O3HAKOMJIEHME ¢ oOpa3uaMu XJOpPUAOB (TaJOT€HUIOB);
O3HaKOMJIEHHE C 00pasllaMH Cephbl U €€ COeNUHEHHUSMHU (BO3MOXKHO HCIOJIb30BAHUE
BUEOMATEPUAIIOB); HAONIOJCHUE Ipolecca OOyriMBaHUsS caxapa IOJ JIeHCTBUEM
KOHIICHTPUPOBAHHOM  CEpHOM  KHUCJIOTBI; H3YYEHME XUMHUYECKHUX  CBOMCTB
pa30aBIeHHOI CEPHOI KUCIIOTHI, MPOBEICHNE KaueCTBEHHOM peakliuy Ha cynb(ar-noH
1 HaOJII0/IeHUE NTPU3HAKa ee MPOTEKaHUs; 03HAKOMJIEHHE C (PU3NUECKUMHU CBOMCTBAMU
azora, ochopa U ux coeqMHEHUI (BO3MOXKHO HMCIOJIb30BAaHHE BUICOMATEPHUATIOB),
oOpa3laMM  a30THBIX M (QOCPOpPHBIX yIOOpEHMI; MOIy4eHUE, COOMpaHHE,
pacrno3HaBaHHE U U3yYEHHE CBOMCTB aMMMaKa; MPOBEICHNE KAaU€CTBEHHBIX PEaKIUi
HA WOH aMMOHHMS U (ochaT-HOH M H3IyUYeHHWE TMPU3HAKOB HX MPOTEKAHMS,
B3aMMOJICIICTBIE KOHIICHTPUPOBAHHOW Aa30THOM KHUCJIOTHI C MEIbI0 (BO3MOXHO
MCIIOJIb30BaHUE BUIEOMATEPHUATIOB); U3yUYEHUE MOJIENEH KPUCTANIMYECKUX PELIETOK
anmasa, rpaduTta, QyiepeHa; 03HaKOMIICHHE € MPOLIECCOM afCcOpOIIUHA PACTBOPEHHBIX
BEUIECTB AKTUBHPOBAaHHBIM YIJIEM M YCTPOMCTBOM MPOTHUBOras3a; IOIy4YeHHE,
coOupaHue, paclo3HaBaHUE U U3YYCHHE CBOMCTB YIJIEKHUCIOrO Ta3a; MPOBEICHUE
KaueCTBEHHBIX peakiuil Ha KapOOHAT- U CUJIMKAT-UOHBI U U3YUYCHHE MPU3HAKOB UX
MPOTEKaHHUsI; O3HAKOMJICHHUE C POAYKIIUENH CUIIMKATHON MPOMBIIIIJIEHHOCTH; pEILICHHE
AKCIIEPUMEHTAIBHBIX 33/1a4 TI0 TeMe «BakHeire HeMeTaTbl U UX COeTUHEHUSD).

MeTaJyuibl M MX COeTMHEHMS.

OO01mast XxapaKTepUCTUKa XUMUYECKHUX AJIIEMEHTOB — METAJIOB Ha OCHOBaHUU
ux nonoxeHus B Ilepuomnueckoi cucreme XxuMuueckux ojemeHtos J[. U
MenneneeBa u crpoeHuss atoMoB. CTpoeHHE MeETayuloB. Mertayuinyeckasi CBs3b U
METaJTUIecKasi KPUCTAJUTMUECKasl penieTka. DIeKTPOXUMUYCCKUH Psii HANPSHKCHUN
Metan JjoB. Puznueckue W XUMHYECKHE CBOMCTBa MeTayyioB. OO0mme crnocoOsbl
noJiyueHus: MetajuioB. [IoHsATHE O KOPPO3UM METANIIOB, OCHOBHBIE CIIOCOOBI 3aIlIUTHI
ux oT koppo3uu. CruiaBsl (CTalb, YyT'yH, JIOPATIOMUHUNA, OpOH3a) U X PUMEHEHHE B

OBITY U IPOMBIIIJICHHOCTH.
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[Ilenounsie Metaiuipl: noJjioxkeHne B llepuoamyeckol CUCTEME XHMUYECKHX
anemeHToB JI. M. MeHueneeBa; CTpOEHME HMX aTOMOB; HAXO0XJAEHUE B IMPHUPOJIE.
duznyueckre U XUMUYECKHUE CBOMCTBa (Ha mpuMepe HaTpusi U Kamusi). OKcuabl U
TUIPOKCUABI HATPUA U Kanus. [[puMeHeHne menouHbIX METAIVIOB U UX COCIUHEHUN.

[[lenoyHO3eMENBbHBIE ~ METANIBl MAarHuid W KaJbIMH: TIOJOKEHHE B
[lepuoanueckon cucreme xumuueckux 3neMeHToB . M. MenaeneeBa; CTpoeHHUE UX
aTOMOB; HaxOXJeHHe B mpupoae. OU3NUECKNe U XUMUYECKHME CBOMCTBA MAarHusi W
Kanblusa. Baxneilme coequHenuss Kaublus (OKCUA, TUAPOKCHUII, cOin). JKecTKOCTh
BOJIbI U CITOCOOBI €€ YCTPaHEHHUSI.

AnroMuHUN: TIOJ0KeHUE B [lepuoauueckoi cuCcTeMe XMMHUYECKUX 3JIEMEHTOB
J. . MenneneeBa; cTpoeHue aroma; HaxoxiaeHue B mpupoge. dusznueckue u
XUMHUYECKUE CBOMCTBA altOMHHHS. AMQOTEpHBIE CBOMCTBA OKCHAA U THIPOKCHAA
ATIOMHUHUSL.

2Kenezo: nonoxenue B [leproanueckoit cucteMe XuMHUYECKUX deMeHToB /. M.
MenzeneeBa; CTpOCHUE aTOMa; HAXOXJICHHUE B Npupoje. PU3nYecKue 1 XUMUYECKUE
cBoiicTBa xene3a. Okcuabl, THAPOKCU b U coiu xkenesa (I1) u xxenesa (I11), ux cocras,
CBOICTBA U MIOJTyYCHHUE.

XUMHYECKHUH HKCIIEPUMEHT: O3HAKOMJICHHE C 00pa3iiaMu METaJ- JIOB U CIJIABOB,
uX (QU3MYECKUMH CBOWCTBAMH; W3yUYCHHUE PE3YJIbTATOB KOPPO3UH METaJUIOB
(BO3BMOXKHO HCIOJIb30BAHUE BHUICOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS
OKCHJIa KaJblUSg M HATpPUsl C BOJAOW (BO3MOXHO UCIIOJIb30BAaHUE BHIEOMATEPHUATIOB);
WCCJICIOBAHUE CBOMCTB JKECTKOM BOJIbI; MPOLIECCA TOPEHUS KeJe3a B KUCJIO- POJIE
(BOBMOXKHO  HCMOJIb30BAaHUE  BHUJEOMATEpPHATIOB);  MPU3HAKOB  MPOTECKAHUS
KaueCTBEHHBIX PEaKlMil HA MOHBI (MarHus, KaJlblMs, aTIOMUHMS, TMHKA, xene3a(ll) u
xenesa(lll), menu(Il)); HaGaroneHre U OMUCAHKUE TIPOIIECCOB OKPAIIMBAHUS TJIAMEHU
MOHAMH HATpUsl, Kalusl U Kalblus (BO3MOXHO HMCHOJIb30BAaHHE BUACOMATEPHUAIIOB);
uccienoBanre aMm(GOTEPHBIX CBOMCTB THAPOKCHA aTIOMUHUS W TUIPOKCHUAA ITUHKA;
pEILIEHUE DKCIEPUMEHTAIBHBIX 3ajlad Mo Teme «BaxHelmme MeTaubl U HUX
COEIMHECHUSD).

XUMUA 4 OKPYKAOIIAaA cpeaa.
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HoBpie maTepuainbl U TexHOJOrMUA. BemecrBa u MaTtepralibl B TOBCEAHEBHOMN
KU3HU 4YeJoBeKa. XUMHSI U 3JI0poBhe. be3omacHoe uCMonb30BaHUE BEIIECTB M
XUMUYECKUX peakiuii B ObiTy. IlepBas momouis Npu XUMHUYECKHX OXKOrax u
oTpaBieHUsAX. OCHOBBI 3KOJOTMYECKOW TPAMOTHOCTH. XUMHUYECKOE 3arps3HCHUE
OKpYyXarolleld cpebl (mpenenabHas AomycTuMas KoHueHtpanus Bemects — [1JIK).
Ponb XxuMuu B penieHuu SKOJIOTHYECKUX MPOOIIEM.

[IpupogHbie WCTOYHUKH YTIIEBOIOPOAOB (Yrojib, MPUPOIHBIN Ta3, HE(TH),
POJYKTHI UX IEPEPAOOTKH, UX POJIb B OBITY U IPOMBIIIIEHHOCTH.

XHUMHUYECKHUI SKCIIEPUMEHT: U3yUYE€HHE 00pa3L0B MATEPUAIOB (CTEKIIO, CILJIaBbI
METAJIJIOB, TOJIMMEPHBIE MaTEPHUAIIBI).

MexnpeaMeTHbIE CBSI3H.

Peanuzanusi MeXNpeIMETHBIX CBSI3€H MPU U3YYCHUU XUMHH OCYIIECTBISETCS
4yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK U MOHSITHM,
ABJISIFOIINXCS CUCTEMHBIMHU [ OTACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
KA.

OO1mue ecTeCTBEeHHO-HAy4YHbIE TOHATHSA: HAay4YHbIA (HhaKT, THIOTE3a, 3aKOH,
TEOpUs, aHalIu3, CHUHTE3, Kilaccuukaius, TMNEPUOJUYHOCTb, HaOJIOACHUE,
AKCIIEPUMEHT, MOJICITUPOBAHNE, U3MEPEHUE, MOJIEIIb, SIBICHHUE, TAPHUKOBBIN 2D EKT,
TEXHOJOrus, MmaTepuanbl. U3nKa: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH,
HYKJIU]T, ©30TOTBI, PaAU0aKTUBHOCTh, MOJICKYJIA, JJIEKTPUUECKHUH 3apsi/l, MPOBOIHUKH,
MOJIYITPOBOJTHUKH, JUAJIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TEI0, 00BEM, arperaTHoe
COCTOSIHME BEIIEeCTBa, Ta3, PacTBOpP, PaCTBOPUMOCTb, KPUCTAJUIMYECKasl pelieTka,
CILIaBbl, PU3MUECKUE BEIUYUHBI, €IUHULIBI U3MEPEHHS, KOCMUYECKOE TTPOCTPAHCTRO,
IUIAHETHI, 3Be361, COJHIIE.

buonorusi: ¢gotocuntes, npixanue, Ouocdepa, 3KOCHUCTEMa, MUHEPATILHBIC
yA0OpEeHUS, MUKPODJIEMEHThI, MAKPOIJIEMEHTHI, ITUTA TEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE TOPOJIBI, TTOJIE3HBIE

HCKOIIA€MbIE, TOTIJIMBO, BOJHBIE PECYPCHI.
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INIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSI YYEBHOI'O
HNPEIMETA «XUMMUS»

JINYHOCTHBIE pe3yJIbTaThl

JIM4HOCTHBIE  pe3yJIbTaTbl OCBOCHMS  Y4eOHOro mnpeaMera  «XUMHUD)
JOCTUTAIOTCS B €IMHCTBE yU4€OHOM M BOCIIUTATENILHON JESTEIbHOCTA B COOTBETCTBUU
C TPaAULMOHHBIMU POCCUUCKUMHU COLUOKYJIBTYPHBIMU U JyXOBHO-HPABCTBEHHBIMU
LIEHHOCTSIMU, TPUHSATHIMU B OOIIECTBE MpaBWIaMHM U HOpPMaMU TOBEACHUA U
CIOCOOCTBYIOT ~MpOIeccaM  CaMOIIO3HAHMS, CaMOpPa3BUTHUS W COLMATIM3alUU
00yyaromuxcs.

JInyHOCTHBIE PE3yabTaThl OTPAKAIOT CPOPMUPOBAHHOCTH, B TOM UKCJIIE B YACTH:

Ilampuomuuecko2o 6ocnumanusi.; IEHHOCTHOTO OTHOIIEHUS! K OTEYECTBEHHOMY
KYJbTYPHOMY, HCTOPUYECKOMY UM HAyYHOMY HacCJEAUI0, MOHUMAHUS 3HAYCHUS
XUMUYECKOM HAayKH B >KU3HU COBPEMEHHOIO OOIecTBa, CIIOCOOHOCTH BIIAJIETh
JI0OCTOBEpHOM HH(OpMaIMeld 0 MEepPeaOBbIX TOCTIKEHHUSIX U OTKPBITHUSX MHUPOBOM U
OTEUYECTBEHHOUW XMMUH, 3aMHTEPECOBAHHOCTH B HAayYHBIX 3HAHUSAX 00 YCTPOMCTBE
MHpa 1 00IIeCTBa.

I'pasxcoanckozo 6ocnumanus: TPEACTABICHUS O COLHUAIbHBIX HOpPMax H
MpaBWJIAX MEXJIMYHOCTHBIX OTHOILIEHWM B  KOJUIEKTHBE, KOMMYHHUKATHBHOM
KOMIICTEHTHOCTH B OOIIECTBEHHO  TIOJIC3HOM,  y4eOHO-HCCIIeIOBATEIBCKOM,
TBOPYECKOM U JAPYrux BHUJAX JACSATEIbHOCTH; TOTOBHOCTU K Pa3zHOOOpa3zHOU
COBMECTHOM JIeATENTbHOCTH TPU BBITIOJIHEHUH YYE€OHBIX, TMO3HABATEJIBHBIX 3ajad,
BBIIIOJTHEHUH XUMHYECKUX OKCIEPUMEHTOB, CO3JaHUM YYEOHBIX IPOEKTOB,
CTpEMJICHHS K B3aMMOMOHMMAHWIO W B3aMMOIIOMOIIM B TIPOIECCe ATON y4eOHOM
NEATEeIbHOCTH; TOTOBHOCTH OLIEHMBAaTh CBOE TOBEJACHUE U TMOCTYNKH CBOUX
TOBApUILIEH C TO3UIIMM HPABCTBEHHBIX M IPABOBBIX HOPM C Y4E€TOM OCO3HAHMS
MOCJIEICTBUN OCTYIIKOB.

LJennocmu nHayuHo20 NO3HAHUA:

° MHUPOBO33PEHYECKUX MPEACTABICHUNA O BELIECTBE U XUMHUYECKOH
peaKkiuu, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO DPa3BUTUSI HAYKU U

COCTAaBIIIOIIMX OCHOBY JUIsI TOHMMAaHHs CYLIHOCTM HAy4YHOM KapTUHBI MHDA,;
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Mpe/CTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTUS MPUPOIbI, B3aUMOCBSI3SIX
YEJI0BEKA C PUPOJHOMN CPEIO, O POIM XMMHUU B IIO3HAHUU ITUX 3aKOHOMEPHOCTEM;

o [I03HABATEJIbHBIX MOTUBOB, HAIPABJICHHBIX HA IOJyYE€HUE HOBBIX 3HAHUN
10 XUMHH, HEOOXOUMBIX JIJIs1 OOBSICHEHHSI HA0JII01aeMbIX IIPOLIECCOB U SIBJICHUI;

o MO3HABATENbHON, MHPOPMAIIMOHHON U YUTATEIbCKOW KYIBTYpHI, B TOM
YlCJIE HaBBIKOB CaMOCTOSITENIBHOM pabOThl ¢ y4yeOHBIMHU TEKCTaMH, CIPaBOYHOU
JUTEPATypoO, JOCTYHMHBIMU TEXHMYECKUMHU CPEICTBaMU  HMH(OPMALMOHHBIX
TEXHOJIOTHH;

o UHTepeca K 00yUeHHIO U TIO3HAHUIO, JTI0003HATEIbHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K aMOOOpPa30BaHUIO, IPOCKTHON U UCCIIEI0BATENILCKON e TENIbHOCTH,
K OCO3HaHHOMY BBIOOpPY HalpaBJICHHOCTU U YPOBHSA 00YUYEHUs B laJbHEHIIEM;

Dopmuposanusi  Kyiemypsl — 300p06bs:  OCO3HAHUS LIEHHOCTH O KHU3HH,
OTBETCTBEHHOTO OTHOILIEHUSI K CBOEMY 3J0pPOBbIO, YCTAHOBKH Ha 3J0pOBbII 00pa3
KU3HHU, OCO3HAHMSI MOCJEICTBUI W HENPUATHS BPEIHBIX NpUBBIYEK (YMOTpeOIeHus
QJIKOrOJIsl, HApKOTHUKOB, KYypeHHs), HEOOXOAMMOCTH  COOJIIOJEHUS  IpaBHII
0€30MacHOCTH MpU OOpaAlIEHUH ¢ XMMUYECKMMHU BEIIECTBAMHU B OBITY M pealbHOU
KU3HH;

Tpyoosoco éocnumanus: UHTEpECa K MPAKTUIECKOMY U3YUEHHIO Mpodeccuii u
TPyZAa pa3IudHOro POJIa, YBAKEHUE K TPYAY U pe3yJibTaTaM TPYAOBOU JESITEIBHOCTH,
B TOM 4YHCJIE HA OCHOBE IPUMEHEHHSI MPEIMETHBIX 3HAHUMI MO0 XMMUHU, OCO3HAHHOIO
BbIOOpAa WHJMBHIYaJIbHOW TPACKTOPUU MPOJOLKEHHUS] 00pa3oBaHHs C Y4ETOM
JUYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX HHTEPECOB U
MOTPpeOHOCTEH;  ycmemHoW mpo(ecCHOHANBbHON  MEATeTbHOCTH W Pa3BHUTHS
HEO0OXOJAMMBIX YMEHHI; TOTOBHOCTb aJIalITUPOBATHCS B MTPOQPECCUOHATIBHOM CpeJIE;

IKON02UHECKO20 BOCNUMAHUAL

o HKOJIOTUYECKH 11€J1eCO00Pa3HOTr0 OTHOIICHHS K IPUPOJIE KaK UCTOUHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAaHMS, NOHUMAHUS LIEHHOCTU 3J0POBOTO H
Oe3omacHOro o0Opas3a KU3HH, OTBETCTBEHHOIO OTHOIICHHS K COOCTBEHHOMY
bu3nueCKOMY U ICUXUYECKOMY 3/10pPOBbIO, 0CO3HAHUS IEHHOCTH COOJIOICHUS MTPaBHII

0e3011acHOro IOBCACHUA IIpHU pa60Te C BCIICCTBAMH, a TaKXKXEC B CUTyallUiX,
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YTPOKAIOIIUX 3I0POBBIO U JKU3HU JIIOJIEH;

o CIIOCOOHOCTH MPHUMEHSITh 3HAHUS, MOJy4yaeMble TIPU U3YYEHUU XHMUH,
JUISL pelIeHUsl 3aJlay, CBSI3AHHBIX C OKpY)Karolled NpUpPOJAHON Cpeloi, MOBBIICHUS
YPOBHS ~ JKOJIOTUYECKOW  KYJBTYpbl, OCO3HAHMS  TJ00aJbHOTO  XapakTepa
HKOJIOTMYECKUX MPOOJIEM U MyTeH UX PEIICHUs TOCPEACTBOM METOI0OB XUMUHU;

o HKOJOTUYECKOTO MBILIUICHHUS, YMEHHUS PYKOBOACTBOBAaTHCSA UM B
M03HABATENIbHON, KOMMYHUKATUBHON U COIIMAIBHON MTPaKTHUKE.

CrnenmnajbHble JINYHOCTHbIE Pe3yabTAThI:

° YMEHHE CONOCTABIIATh 3pUTENIbHBIE BICUYATICHUSI C YIETOM MOJyUYEHHBIX
3HAHUM 00 OCOOEHHOCTAX CBOETr0 3pPUTENBHOrO BOCHPUATHSA, HA OCHOBAaHUU
cOPMUPOBAHHBIX TPEJACTABICHUNA O TMpEAMETax U SBICHHUSIX OKpYKaromen
JIEHCTBUTENBHOCTH;

° c(hOpMHUPOBAHHOCTh MOTHBALMU K OOYYECHHUIO U IlIeJICHANpPaBICHHOMN
MO03HABATEJIbHOM 1€ATEIbHOCTH;

° CIIOCOOHOCTh K OCMBICICHHUIO U JuddepeHIauu KapTUHbBl MUpa, ee

BPEMEHHO-TIPOCTPAHCTBEHHOM OpraHu3auu.

MeTanpeaMeTHbIe pe3yJbTaThl

B cocraBe MeranpegMETHBIX PE3YyJbTAaTOB BBIACIAKOT 3HAYUMBIC IS
dbopMHUpoOBaHUST MUPOBO33pEHHUS OOIIEHAYYHbIE TIOHATHS (3aKOH, TEOpUS, TTPUHIIMII,
runoresa, pakt, CUCTeMa, MPOLECC, SKCIEPUMEHT U JIp.), KOTOPbIE UCIIOJIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX YUEOHBIX MPeIMEeTax 1 MO3BOJISIIOT HA OCHOBE 3HAHUMN U3 TUX
npeaMeToB (pOpMUPOBATH MPEJICTABICHUE O IIEJIOCTHOM HAyYHOM KapTHHE MHpa, U
YHUBEpCaJIbHbIC  ydeOHbIe JEeUCTBUS  (TO3HABATEIbHBIE, KOMMYHHUKATHBHBIE,
PETYJSTUBHBIE), KOTOpble oOecneunBaloT  (OPMHPOBAHWE TOTOBHOCTH K
CaMOCTOSATENIbHOMY IJIAHUPOBAHUIO U OCYILECTBICHUIO YUEOHOMN e TENbHOCTH.

MertanpenMeTHble pe3yibTaThl OCBOCHUS Y4YEOHOTO TIpeaMeTa «XUMUD)
OTPaXKarOT OBJIAJICHUE YHUBEPCAJIbHBIMU I[103HABATEIIbBHBIMU JIEUCTBUSIMU, B TOM
YUCJIE:

baszosvimu nocuueckumu oeticmeusimu:
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o YMEHHUEM HCTIOJ30BaTh TPUEMBI JIOTHYECKOTO MBITIICHUS TIPU OCBOCHHH
3HAHWM: PACKPBIBATh CMBICT XHMHUYECKHX MOHSATHH (BBIICIATh WX XapaKTEepHBIC
NpU3HAKK, YCTaHABIMBATh B3aMMOCBSI3b C JPYTUMH TOHATHUSMHU), HCIOJIB30BaTh
MOHATHUS A1 OOBSICHEHHsI OTHETBHBIX (DAKTOB W SIBJICHMIA, BHIOMpATh OCHOBAHUS U
KpUTEPUHU IS KJIacCU(UKAIIMN XUMHYECKUX BEIICCTB W XUMUYECKUX PEaKIIN;
yCTaHABIIMBATh MPUYUHHO-CICACTBCHHBIC CBS3H MEXIy OOBEKTAaMH HW3YYCHHS,
CTPOUTH JIOTUYECKHUE PACCYKICHHs (MHIYKTUBHBIC, IEAyKTUBHBIC, TI0 AHAJIOTHH);
JIeNIaTh BBIBOJIBI U 3aKIIFOUCHUS;

o YMEHUEM IMPUMEHATHh B IMPOIECCE MO3HAHUS MOHATHUS (TPEIMETHbIE U
MeTanpeIMETHBIC), CUMBOJIMYECKHE (3HAKOBBIC) MOJICIH, HUCIOJIb3yeMble B XHMHH,
peoOpa30BEIBATh MIMPOKO MPUMEHSIEMbIC B XHMHUH MOJICIbHBIC TIPEACTABICHUS —
XUMUYECKUH 3HaK (CMMBOJ OJJIeMEHTa), XHMH4Yeckass ¢opMylia U YypaBHEHHUE
XUMHUYECKON peakiuu — MPHU PEIICHNH y4eOHO-TI03HABATENbHBIX 3a/1a4y; ¢ y4ETOM
ATUX MOJICTBHBIX TMPEJCTABICHUN BBIABIATh M XapaKTEPU30BATh CYIICCTBEHHBIC
MPU3HAKU U3YYaEMBIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKHUX PEAKIIH;
BBISIBIIATH O0IIIME 3aKOHOMEPHOCTH, TPUIMHHO-CIICACTBEHHBIC CBSI3U U TIPOTUBOPCUHS
B M3Y4YaeMBIX MpPOIIECCax WM SBJICHUSX; MpeajiaraTh KPUTEPUU IJIS BBISBICHUS ITHX
3aKOHOMEPHOCTEH M MPOTHUBOPEUMil; CAMOCTOSITENHBHO BBIOMPATH CIIOCOO pEIIeHus
y4eOHOM 3a/1auu (CpaBHHBATh HECKOJHKO BapUAHTOB PEIICHUS, BHIOUPATh Hanboee
MOAXO/ISIIINNA ¢ YIETOM CaMOCTOSITENIEHO BBIICIEHHBIX KPUTEPHUEB);

baszosvimu uccneoosamenvckumu Oeucmeusmu:

o YMEHHUEM  WCIIOJIh30BaTh IIOCTaBJICHHBIE BOMPOCHI B  KA4eCTBE
WHCTPYMEHTA TO3HAHUS, & TAKKE B KAYECTBE OCHOBHI JIJIsi ()OPMUPOBAHUS THIIOTE3bI
10 MPOBEPKE MPaBUILHOCTH BBICKA3BIBAEMBIX CYXKICHUI;

o MpUOOPETEHUE OMBITA IO TUIAHUPOBAHUIO, OPTAHU3AINH U TPOBEICHUIO
YUEHHYECKUX OJKCIEpUMEHTOB: YMEHHE Ha0ionaTh 3a XOJAOM Ipolecca,
CaMOCTOSITENIbHO TPOTHO3UPOBATh €r0 pe3yibTar, (popMyaupoBaTh 0000IIECHUS U
BBIBOJIBI TIO pe3yJIbTaTaM MPOBENEHHOTO OTMbITA, UCCIIEIOBAHUS, COCTABIATh OTUYET O
npojieslaHHOM paboTe;

Pabomoti ¢ ungpopmayueti:
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o YMEHHEM BbIOMPATh, AHATU3UPOBATH U HHTEPIPETUPOBATH HH(OPMAIIUIO
pa3IMYHBIX BUIOB U (POPM MpPENCTaBICHUS, MOIYYaeMyl0 M3 Pa3HbIX HCTOYHHUKOB
(Hay4HO-TIOYJIApHAs JIUTEpaTypa XUMHUECKOTO CO/IEP KaHUs, CIIPAaBOYHbIE TIOCOOHUS,
pecypcsl MIHTepHETa); KPUTUUECKH OLIEHWBATH NPOTUBOPEUMBYIO U HEJOCTOBEPHYIO
uH(pOpPMAIIHIO;

J YMEHHEM MPUMEHATh Pa3IUYHbIE METOABl U 3alpOChl MPU MOUCKE U
oT6ope nH(pOPMALIUU U COOTBETCTBYIOUIUX JIAHHBIX, HEOOXOAUMBIX JJIs1 BHIITOJIHEHUS
y4eOHBIX M IMO3HABATENbHBIX 3a]1a4 ONPEAECIEHHOIO THUIIA; MPUOOPETEHUE OMbITAa B
o0jacTd  MCMNONB30BaHUS  HMH(OPMALMOHHO-KOMMYHHMKATHUBHBIX  TEXHOJOTHH,
OBJIAJICHUE KYJbTYpOH aKTUBHOI'O HCIIOJIb30BAHUS PA3IUYHBIX MOUCKOBBIX CHUCTEM;
CaMOCTOATENIbHO BBIOMpPATh ONTHUMAIbHYIO (hOpMY NIpencTaBiieHUs WH(OpMaUU U
WUTIOCTPUPOBATH PEIlIaeMble 33]Jaul HECIOKHBIMHU CXEMaMHU, TuarpaMMaMu, JpyruMU
dhopmamu rpaduKy ¥ KX KOMOUHAITUSIMU;

o YMEHHEM HCIOJb30BaTh M aHAJIM3UPOBaTh B IIpoliecce y4eOHOU u
HCCJIEIOBATENILCKON JAESITEIbHOCTH HWH(OPMALIMIO O BIUSHUM TPOMBILIUIEHHOCTH,
CEJIbCKOTO X035MCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYXKAIOLEH MPUPOTHON CpEebL;

Yuueepcanonuvimu KOMMYHUKAMUBHBIMU OCUCTBUAMU:

o YMEHHMEM 3aJlaBaTh BOIPOCHI (B XOJ€ Juaiora W/Wid JUCKYCCHM) IO
CYILLIECTBY 0OCYXIaeMOil TeMbl, (POPMYIUPOBATH CBOU MPEIIOKEHUS OTHOCUTEIHHO
BBITIOJTHEHMSI TIPEJIOKEHHOM 3a/1a4H;

o OpUOOpeTEeHNEe  OMbITa NPE3CHTALUU  PEe3yNbTaTOB  BBIMOJHEHUS
XUMHUUYECKOTO JKCrepruMeHTa (J1adopaToOpHOTO OMbITa, J1A0OpaTOpHONH pabOThI MO
HCCJIETOBAaHUIO CBOMCTB BELIECTB, YU€OHOTO MPOEKTA);

J 3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMU [T03HABATEIILHON U
MCCJIEI0BATENbCKON IEATETbHOCTH MPU PEIIEHUH BO3HUKAIOIUX MPOoOJIeM Ha OCHOBE
yu€Ta O0UIMX MHTEPECOB M COTJIacOBaHMS MO3ULIMNA (00CYKIeHUsl, 0OMEH MHEHUSIMHU,
«MO3TOBBIE IITYPMbI», KOOPAMHALMS COBMECTHBIX JCWCTBUH, OMNpEICIICHNE
KPUTEPHUEB IO OLIEHKE KAYECTBA BHINIOJHEHHON pabOThI U Ap.);

Yuueepcanvnvimu pecyiamusHuiMu OeUCmeusmu.

L YMCHHUEM CaMOCTOATCIIBHO OIIPCACIIATD OCJIn ACATCIIbHOCTH,
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IUIAHUPOBATh,  OCYLIECTBIATh, KOHTPOJUPOBATH W  TpU  HEOOXOIUMOCTHU
KOPPEKTUPOBATh CBOIO AEATEIBHOCTh, BbIOMpATh Hanbosee 3(pPeKTUBHBIE CIIOCOOBI
pelieHuss y4yeOHbIX W IO3HABaTENIbHBIX 3aJa4, CaMOCTOSITEIbHO COCTABIIATH WU
KOPPEKTUPOBATh NMPEIIIOKEHHBIN AJITOPUTM JIECUCTBUM IPU BBINOJHEHUH 3aJaHUM C
y4€TOM TIOJYYEHHUS HOBBIX 3HAHUH 00 H3yyaeMbIX OOBEKTaX — BEIIECTBAX MU
pEeaKIMsIX; OLEHUBATh COOTBETCTBUE IIOJIyYEHHOTI'O PE3ysbTaTa 3asBJICHHOM LENH;

o YMEHHUEM HCIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, IPEAJIaracMbl€ B
YCJIOBHHM 33/IaHUU.

CrnenuajbHble MeTanipeAMeTHbIEC Pe3yJIbTaThl:

° YMEHHE MCIOJIb30BATh COXPAHHBIE AHAIM3ATOPBl B PA3JIUYHBIX BHIAX

NEeATEeIbHOCTH (Y4eOHO-IT03HABATEIIBHOM, OPUEHTUPOBOYHOM, TPYOBOM );

° MPUMEHATh  3PUTEIBHO-OCS3aTENbHBIA  CcIOCOO  OOCHEeNnoBaHUS U
BOCIIPUATHS;
° YMEHHE II0JIb30BAThCS COBPEMEHHBIMHU CpPEJICTBAMU KOMMYHUKAIIUH,

TU(PIIOTEXHUUECKUMU CPECTBAMHU, TPUMEHSIEMBIMU B yU€OHOM IPOLIECCE;

° YMEHHUE I[JIAHUPOBATHh MPEIMETHO-IPAKTUYECKUE JIEUCTBUSA C YUYETOM
MMEIOILETOCs 3pUTENBHOIO TMAarHo3a B COOTBETCTBHUM C ITOCTABICHHOM 3aa4ei;

° YMEHHE TMPOSIBIIATH B KOMMYHUKATHUBHON JESTEIHHOCTH, aJ€KBAaTHbHIC
CUTYaIllH, HeBepOaIbHbIe (POPMBI OOIICHMUS;

° YMEHHUE BECTU CaMOCTOSITENIbHBINA TOUCK MH(OPMAIUK;

° CIOCOOHOCTh K  MpeoOpa3oBaHUIO, COXPAHEHHID W  Iepenaye
uH(}OpMaIUK, TIOTyYCHHON B PE3yJIbTaTe YTCHUS WM ayUPOBAHMS;

° CIIOCOOHOCTh yYacCTBOBAaTh B PEUYEBOM OOIICHUHU, COOJIO/Ias HOPMBI
pEUYEBOro 3TUKETA, aJICKBATHO MCIIOJIb30BaTh AKECThl U MUMHUKY;

° CIIOCOOHOCTH OILICHMBAaTh CBOIO pE€Yb C TOUKH 3PEHUSI €€ COAEpKaHUsi,
A3BIKOBOT0 O(POPMIICHHUS;

° YMEHUE HaXOJUTh TPaMMATHYECKHE M PEUYEBbIC OIIMOKH, HEIOYECTHI,

HUCIIPABIIATh UX]
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° yYMEHHE IJIaHUPOBaTh, KOHTPOJIUPOBATh U OLICHUBATH YUeOHBIE AEHCTBUS
C Y4E€TOM, MMEIOLIErocs 3pUTEIBHOIO JUArHo3a B COOTBETCTBUHU C IIOCTABJICHHOU

3anaqeﬁ " YCJIOBHUAMHU €C pCaJIn3aliuu.

IIpeameTHbIE pe3yJIbTATHI
9 kJacc

) PACKpBIBATh CMBICII OCHOBHBIX XMMHWYECKUX IOHSATUH: aTOM, MOJIEKYJIa,
XUMUYECKUH 3JIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH (OJHOPOAHAS U
HEOJHOPOJIHAsA), BaJEHTHOCTb, OTHOCHUTEIbHAs aTOMHAas M MOJEKYyJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJISIPHAS Macca, MAaccoBas JO0JISI XUMHUYECKOIO dJie-
MEHTa B COCJAMHEHHH, MOJIAPHBIM OOBEM, OKCHJ, KHUCJIOTa, OCHOBaHUE, COJIb,
ANEKTPOOTPULIATEIBHOCTD, CTEICHb OKHCIICHUS, XMMHUYECKasi  peakuus,
KJIaccu(pukanus peakiuil: peaklUud COCIUHEHUs, PEaKIUMM Pa3JI0KEHUs, peakluu
3aMEIIeHUs], peakluu 00- MEHa, SK30- U DHJOTEPMHUYECKHE PEaKIMH; TEIIOBOM
s deKT peakiuu; aIpo aToMa, FACKTPOHHBIN CJIOW aToMa, aTOMHasi OpOUTalb, pauyC
aToMa, XMMHUYECKasi CBSI3b, MOJSIPHAS U HEMOJIApHAs KOBAJICHTHAs CBSI3b, MOHHAs
CBA3b, MOH, KAaTHOH, aHWOH, pacTBOp, MaccoBas J0Jds BeuiecTBa (MPOLEHTHAs
KOHIIEHTpalusi) B pacTBOPE;

o WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX TOHITHH (CM. II.
1) ¥ IpUMEHSITh 3TU MOHATHS TIPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUN;

o UCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JUIsl COCTaBjieHHS (opmyn
BELIECTB U YPABHEHUN XUMUUYECKUX PEAKLIN;

o ONpeaeNsITh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COECIMHEHUSX;
CTETNIEHb OKUCIICHUS DJIEMEHTOB B OMHAPHBIX COCTMHEHUSX ; TPUHAJIC)KHOCTh BEIIIECTB
K OIpeAeIEHHOMY KJacCy COEQUHEHUM 1o QopMysaMm; BUJ XUMHYECKOW CBS3U
(KOBaJICHTHAsl U MOHHAs1) B HEOPTraHUYECKUX COCIUHEHUSIX;

° packpeiBath cMbici [lepuoamueckoro 3akona JI. WM. Mennaeneesa:
JEMOHCTPUPOBATh TOHUMAHUE MEPUOJAUYECKON 3aBUCUMOCTU CBOMCTB XMMHYECKHX
AJIEMEHTOB OT UX NOJIokKeHUA B [leproanyeckoi cucreMme; 3aKOHOB COXPaHEHUS MACChI

BCIICCTB, IMOCTOSAHCTBA COCTaBa, ATOMHO-MOJICKYJIIPHOI'O YUYCHHUS, 3aKOHA ABOFaI[pO;
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OMKCHIBATh U XapaKTepu3oBaTh TabmuuHyro ¢opmy lleprogudeckoit cucTembl
XUMUYECKUX 3JIEMEHTOB: pa3jiMuyaTh MOHATUSA «IJaBHas noiarpynna (A-rpymnma)» u
«mobounas mnoarpymnmna (b-rpynma)», Mansie W OoJbIIME MEPUOMBI; COOTHOCHUTH
0003Ha4YeHUs1, KOTOpble UMEIOTCs B Tabnuile «Ileproguueckas cucteMa XMMAYECKUX
anemeHToB /. V1. MeHeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB
XUMUYECKUX DIJIEMEHTOB (COCTaB M 3aps] sapa, o0OIllee YUCIO JJICKTPOHOB U
pacrpeeseHre Ux Mo 3JIEKTPOHHBIM CJIOSIM);

o KJ1acCU(UIIMPOBATH XMMUYECKUE DJIEMEHThI; HEOPTraHMYECKUE BEIIECTRA;
XUMUYECKUE peakiuu (10 YKCIy U COCTaBy YYaCTBYIOUIUX B PEAKIIMU BEIIECTB, IO
TerioBoMy Y Pekry);

o XapaKTepHu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEIECTB
Pa3JIMYHBIX KJIACCOB, MOJITBEPK/1asi OMMCAHUE MPUMEPAMU MOJICKYJISIPHBIX YPABHEHUMN
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIL;

o IIPOTHO3UPOBATh CBOMCTBA BEMIECTB B 3aBUCHMOCTH OT UX KAYECTBEHHOTO
COCTaBa; BO3MOXHOCTH TIPOTEKAHUSI XMMHUYECKHUX TMPEBpalleHUNA B Pa3IUYHBIX
YCIOBUSX;

o BBIYUCIISATH OTHOCUTEJIBHYIO MOJICKYJISIDHYIO W MOJIIPHYIO MAaccChl
BEIIIECTB, MACCOBYIO [IOJII0 XMMHYECKOTO »dJIeMEHTa MO (OpMysie COCTUHEHUS;
MAacCCOBYIO [IOJIO BEIIECTBA B pacTBOpPE; MPOBOAUTH PACUETHl MO YpPaBHEHUIO
XUMHYECKON pPEAKLINH;

o IPUMEHSTh OCHOBHBIE OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH —
aHajlu3 M CHUHTE3, CpaBHEHHE, OOO0OIIEHHEe, CUCTEeMAaTH3allMio, KacCHu(HUKAIHUIO,
BBISIBJICHUE MPUUYUHHO-CIICJICTBEHHBIX CBSA3EH — JIJIs1 M3Y4YEHUsI CBOMCTB BEILECTB U
XUMUYECKUX PEaKIINii; €CTECTBEHHO-HAYYHbIE METOJbl TO3HAHUS — HAOJIOJCHUE,
U3MEpPEHHE, MOCIIMPOBAHUE, SKCIIEPUMEHT (PeaibHbIi U MBICIICHHBIN);

° CIEN0BATh  MpaBWJAM  TOJIB30BAaHHUS  XMMHYECKOM  IOCYAOM U
nabopaTOpHBIM 000PYIOBAaHUEM, a TaKXe IMpaBujiaM OOpalleHus ¢ BEIIECTBAMHU B
COOTBETCTBHUH C HHCTPYKITUSMH IO BBIMOJHEHUIO TA00PATOPHBIX XUMUYECKUX OTBITOB
M0 TIONYYCHHUIO M COOMpPaHUIO Ta3000pa3HBIX BEMIECTB (BOJOPOJA W KHUCIOPOAA),

IIPUTOTOBJICHUIO PACTBOPOB C ONPEACIEHHOW MacCOBOM JOJIEM PACTBOPEHHOIO
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BEIIIECTBA; IUJIAHUPOBATb W  MPOBOAUTh XHUMHUYECKHE  SKCIEPUMEHTHI IO
pPacno3HaBAHHUIO PACTBOPOB LIEIOYEH M KHUCIOT C MOMOLIBI0 MHIUKATOPOB (JIAKMYC,

dhenondTarenH, METHIOPAHXK U Ip.).

10 knacce

. pacKpbIBaTh CMBIC] OCHOBHBIX XHMHUYECKHX TIOHSITHH: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KAaTHOH, aHHOH, IPOCTOE BELIECTBO, CIIOXKHOE
BEILIECTBO, BAJICHTHOCTD, JJIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIIEHUS, XUMUYECKas
peakiys, XUMUUYECKasi CBs3b, TEIUIOBON A((EKT peakiunu, MoJb, MOJSIPHBIN O0BEM,
PacTBOP; AIEKTPOJIUTHI, HEIJIEKTPOIUTHI, FTEKTPOIUTHUECKAS JUCCOLMALIMS, PEAKIIH
MOHHOTO OOMEHa, KaTalu3aTop, XHMHYECKOE paBHOBECHE, OOpaTuMbie U
HEOOpaTUMBbIE PEaKLUU, OKHCINUTEIb- HO-BOCCTAHOBUTEILHBIE PEAKIUU, OKUCIUTEND,
BOCCTAHOBUTEIb, OKUCIEHHE M BOCCTAHOBJIEHWE, AQJJIOTPONHs, aM(pPOTEPHOCTD,
XUMUYECKasi CBSI3b (KOBaJCHTHasi, HWOHHAs, MeETaUIM4YecKas), KpUCTaLTnYecKas
peméTKa, KOppo3usi METAJIOB, CIUIaBbl; CKOPOCTh XMMHUYECKON peaklnu, IpeieabHO
nonycrumas konnentpanus (I11K) Bemectsa;

. WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHSITUH (CM. TI.
) 1 mpUMEHSTH 3TU MOHATHS TIPU ONKMCAHUU BEIIECTB U UX NPEBPAIICHUN;

. UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUIsI COCTaBieHHS (opmyn
BEIIECTB U YPABHCHUN XMUMUYECKUX PEAKIIUIA;

. ONPENEIIATh BAJIECHTHOCTh U CTETIEHb OKUCICHHS] XUMUYECKHUX 3JIEMEHTOB
B COCJIMHEHUAX Pa3IMYHOr0 COCTaBa; MPUHAMJIEKHOCTh BEIIECTB K OMpPEIeIEHHOMY
KJIaCCy COEIMHEHMI Mo (popMmyliaM; BUJ XMMHUYECKOW CBS3M (KOBaJEHTHAasl, MOHHAs,
METAJJINYECKasi) B HEOPraHMYECKUX COCIMHEHUSIX; 3apsj MOHA [0 XUMHUYECKOU
(dbopmyIie; XxapakTep cpelibl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUH, THUII
KPUCTAJUIMYECKOUN PElIETKHU KOHKPETHOTO BEILIECTBA;

. packpbiBath cmbich [leproamueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IMOHMMAaHWE: ONKCHIBATH W XapPAKTEPU30BATh TAOJIMUYHYIO
dbopmy Ileproguveckoil CHCTEMBl XUMUYECKUX DJIEMEHTOB: pa3IMyaTh TMOHSTHS

«rnaBHas noarpymnma (A-rpymnma)» u «nobounas noarpynmna (b-rpymnma)», manbie u
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OOJIBITINE TIEPUOJIBI; COOTHOCUTH 0003HAUEHHUSI, KOTOPhIE UMEIOTCSI B MIEPUOINMIECKON
Ta0IuUIe, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUSI aTOMOB XUMUYECKHUX JIEMEHTOB
(coctaB u 3apsa sapa, oOllee YUCIO HJIEKTPOHOB M paclpelesieHue X I0
AIIEKTPOHHBIM CJIOSIM); OOBSCHSITH OOIINE 3aKOHOMEPHOCTH B M3MCHEHHH CBOMWCTB
AJIEMEHTOB U WX COCAMHEHUH B Mpejenax MallbIX IEPUOI0B U TIIaBHBIX MO~ TPYIII C
y4€TOM CTPOCHHUS UX aTOMOB;

. KJIaCCU(PUITMPOBATH XUMUIECKUE AIIEMEHTHI; HEOPTaHUIECKUE BEIECTBA;
XUMUYECKUE PeaklMu (10 YUCIY U COCTAaBY YYACTBYIONIMX B PEaKIMU BEIIECTB, IO
TerioBoMy 3 (PeKTy, 0 UBMEHEHHUIO CTEIIEHEW OKUCICHUSI XUMUUECKUX DJIEMEHTOB);

. XapaKkTepru30BaTh (OMUCHIBATH) OOIIME U CHEHU(PUUECKUE XUMUYECKUE
CBOMCTBa NPOCTBIX M CIIOKHBIX BEIIECTB, MOATBEPKAAas ONHCAHUE MpPUMEpPaAMHU
MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUM COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

. COCTaBJIATh YPAaBHEHUS DSJIEKTPOJUTUYECKON HUCCOLMAIMU KHUCIIOT,
IeJI0YE M COJIeH; MOJTHbIE U COKpAIIEHHBIE YPAaBHEHUS PEAKIMii MOHHOTO OOMEHa,
YpaBHEHUS PEaKIIMii, MOATBEPIKIAIOIINX CYIIICCTBOBAHUE TEHETUYECKON CBI3U MEXKTY
BEIIIECTBAMHU PA3JIMYHbBIX KJIACCOB;

. pacKkpbIiBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKIui
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OallaHCca ATUX PEaKIINiA;

. POTHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTU OT UX CTPOECHUS,
BO3MOKHOCTH MIPOTEKAHUSI XUMUYECKUX MPEBPAILICHUN B PA3TUYHBIX YCIOBHUSAX;

. BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJSIDHYIO MAacCChI
BEILIECTB, MACCOBYIO JIOJII0 XMMHYECKOTO 3JIeMEHTa MO (OpMysie COCTUHEHUS;
MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE; NPOBOAUTH pPACUYEThl IO YPaBHEHUIO
XAMUYECKOU pEaKInH;

. CIeIOBaTh IpaBWiIaM  IIOJIb30BAHUS  XUMHYECKOM  TIOCYIOU U
nabopaTOpHBIM 000PY/IOBAaHUEM, a TaKXe IMpaBujaM OOpallleHus ¢ BEIIECTBAMHU B
COOTBETCTBHUH C UHCTPYKITUSIMHU TI0 BHITIOTTHEHUIO JIA0OPATOPHBIX XUMUIECKUX OTIHITOB
IO MOJIYYEHUIO U COOMPAHMIO ra3000pa3HbIX BEIIECTB (AMMHAKA U YTIIEKUCIIOTO rasa);

. MPOBOAUTH  PEAKIMM, MOATBEPKAAOIIME KAYeCTBEHHBIM  COCTaB

Pa3IMYHBIX BCIICCTB: PaCIIO3HABATL OIIBITHBIM HYTéM XJIo0pua- 6p0MI/IIl-, noauna-,
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kapOoHat-, gocdar-, cunukar-, cyiabpar-, THAPOKCUA-UOHBI, KATUOHBI AMMOHHUS U
MOHBI U3YYEHHBIX METAJJIOB, IPUCYTCTBYIOIINE B BOJIHBIX pACTBOPaX HEOPraHUYECKUX
BEILIECTB;

. IIPUMEHATH OCHOBHBIE ONEPALMH MBICIUTEIBHON JEATEIbHOCTH —
aHaJIM3 U CUHTE3, CpaBHEHHE, 0000IIeHNEe, CUCTEMATH3aIMIO, BBISIBJICHUE IPUYMHHO-
CJIEACTBEHHBIX CBSI3€M — JIJISl U3YUYEHHSI CBOKCTB BEILIECTB U XMMUYECKUX PEAKILINIA;
€CTECTBEHHO-HAYYHbIE  METOJbl  IMO3HAHUS —  HAONIOACHHE, H3MEPEHHE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (peabHbIA U MBICIICHHBIN).

CrnenuajbHble pe3yJibTaThl:

o BJIQJICHUE TIPABIIIAMH 3aITUCH (DOPMYJI B CTICIIHATBHBIX 3HAKOB;
o BJIaJIeHUE TEXHUKOM mpeoOpazoBaHus GopMysl U BEIpAKEHUI;
o BJIQJICHUE 3PUTEJIBHO-OCI3aTEIbHBIM CIIOCOOOM  00CieIoBaHUA U

BOCIIPUSITUSL I[BETHBIX WM YEPHO-OENbIX (KOHTPACTHBIX) peibeHbIX H300paKeHHI

(wumrocTpanui, TabIuil, CXeM, MaKETOB, YePTEKHBIX PUCYHKOB, TPa(UKOB U T.I1.).

30



TEMATHUHYECKOE IINTAHUPOBAHMUE 110 IPEAMETY «XUMMUS»
Bcero 136 4., u3 HUX 7 4. — pe3epBHOE BpeMs

9 Kiacce

(2 4. B HepeJ110, Beero 68 4., 3 Hux 3 4. — pe3epBHOE Bpemsi)

Pa3pennl
NporpamMmmsl, 1
KOJIM4Y€eCTBO
4acoB,
O0TBOJAUMOE Ha
UX U3yUYeHHe

OcHoOBHOe coep:KaHue

OcHOBHBIE BU/IbI 1€ITEJILHOCTH 00y4a0IIMXCH

[lepBoHauabHBIC
XUMHYCCKHE
moHsATUsA. (15 4.)

[Ipeamer xumuu. Ponbp XMMHM B JKM3HU 4eJOBEKa. lTena u
BeniecTBa. U3nUecKre CBOMCTBA BEIIECTB. ATpPEraTHOE COCTOSIHUE
BEILIECTB.

[lonsiTie 0 MeTo/Iax IMO3HAHHWS B XUMHUU. XHMHS B CHUCTEME
Hayk. Unctele BemecTBa u cmecu. CriocoObl pa3iesieHus CMeceil.

ATOMBI ¥ MOJIEKYJIBI. XUMHUYECKHE 3JIeMEHThl. CHMBOJIBI
XUMHUYECKUX 3J1€MEHTOB. [IpocThie U CllokKHBbIE BELIECTBA. ATOMHO-
MOJICKYJIIPHOE yUEHHE.

Xumuyeckasi (opmyna. BaleHTHOCTH aTOMOB XHUMHYECKHX
9JIEMEHTOB. 3aKOH MOCTOSTHCTBA COCTaBa BemiecTB. OTHOCUTEIbHAS
atomHasi macca. OTHocHUTeNIbHAsI MOJEKYJsipHas macca. MaccoBas
JIOJISI XUMHAYECKOTO JIEMEHTA B COCIUHEHHH.

®u3nueckue U XUMUYECKUE SIBIICHUS. XUMHUUECKas peakius 1
e€¢ mpu3HaKU. 3aKOH COXPAHEHUS MacChl BEIIECTB. XHWMHUUYECKHE
ypaBHeHus. Knaccupukanus XUMHYECKUX PEAKIH (COeAMHEHUS,
pasnoKeHus1, 3aMeleHns, 0OMeHa).

XMMHUYECKUI IKCHEPUMEHT: 3HAKOMCTBO C XUMUYECKOU MOCYI0H,
C mpaBujamMH padoThl B Jaboparopuu U mpuéMamu oOpalleHus ¢
nabopaTopHBIM  00OpPYIOBaHHWEM; HW3Y4eHHE UM ONHCAHHE
(U3UYECKUX  CBOMCTB  OOpa3IOB HEOPTraHWYECKUX  BEIIECTB;
HaOmoneHne ¢u3ndeckux (TUIaBICHUE BOCKA, TasHHUE JIbJa,
pacTupaHue caxapa B CTYIKe, KUIICHHE W KOHJIEHCAIlUsS BOJBI) U
XUMHUYECKUX (TOpPEHHE CBEUH, MPOKAIUBAHUE MEIHOW MPOBOJIOKH,
B3aUMOJICHICTBHME MeJla C KHCJIOTOW) SIBJICHHM, HAOIIOJCHHE U
ONMMCaHUE TMPU3HAKOB MPOTEKAHUS XUMHUYECKUX  peaKiuil

PacKpbIBaTh CMBICT U3y4aeMBbIX TOHATUH;

pPacKphIBaTh POJIb XUMHUH B TIPUPOJIC ¥ )KU3HU YEIIOBEKA, ¢
CBSI3b C JPYTUMHU HAyKamu;

pasznuuaTh YUCTHIE BEIIECTBA M CMECH; OJAHOPOJHBIC U
HEOJIHOPOJHBIE CMECH;

pasnu4ath (PU3NUECKUE U XUMUYCCKUE SIBIICHHUS,
OTIpEeACIATh MPU3HAKU XUMUYECKUX PEaKIUil U yCIOBUS
WX MPOTCKAHHSI,

CJIeIOBAaTh MPaBUJIaM IOJIb30BAHMS XUMUYECKOM TOCyI0H
U J1abOpaTOpHBIM 00O0PYTOBaHHWEM, a TaKXXe IMpaBUiaM
oOparlieHusi ¢ XUMUYECKUMU BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKIIMSIMH T10 BBITIOJTHCHHIO MMPAKTUIECKUX PadoT;
TJIAHUPOBATh U MIPOBOAUTH XUMUYECKUHN HKCIIEPUMEHT T10
M3Y4YEHUI0 U OMUCAaHUI0 (U3UYECKUX CBOWCTB BEIIECTB,
Croco00B pa3zieNieHus: CMECei BEeIECTB;

MIPUMEHSTh €CTECTBEHHO-HAYYHBIE METOJbI MMO3HAHUS (B
TOM YHCJI€ HAONIO/IeHNEe, MOJEIUPOBAHHE, YKCIIEPHUMEHT)
U OCHOBHBIC OIEpAllUd MBICTUTEIHHOU NIEeITEIbHOCTH
(cpaBHeHue, KiIaccuduKaius) A7 U3YYEHHUs BEIIECTB U
XUMHYECKUX PEAKIIU;

pPacKpbIBaTh CMBICI HM3yYaeMBIX TMOHSITHA W 3aKOHOB H
MIPUMEHSITH 3TH TTOHSTHS ITPH OITMCAHUHN CBOWCTB BEIECTB
Y UX MPEeBpaLICHHI;
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(pa3noxeHue caxapa, B3aUMOJACHCTBHE CEPHOM KHUC JIOTBHI C
xjopuoMm Oapus, pasnoxenue ruapokcuaa wmeau(ll) npum
HarpeBaHuu, B3auMOecTBHE xkene3a ¢ pactBopoM conu meau(Il));
M3y4YeHHUE CIOCOOOB paszzelieHus cMeced (C MOMOIIbI0 MAarHura,
¢bunabTpoBaHUE, BBIMAPUBAHUE, AUCTUIUIALUA, XpoMaTorpadus),
IIPOBEJICHUE OYMCTKHU OBAPEHHOW COJIM; HAOJIOJIEHUE U OIMCAHHE

pe3yabTaTOB TPOBENCHUS OIbITA, WLIIOCTPUPYIOIIETO 3aKOH
COXpaHCHHS Macchl, CO3/1aHHE MoJIeJei MOJICKYIT
(IIIapoCTep)KHEBBIX ).

IIpakTH4eckne padoThI:
No 1. TlpaBuna pabotel B jnaboparopuu U MpuEmMbl OOpaIIeHUs C
1a00paTOPHBIM 000PYIOBAaHHEM.
Ne 2. Paznienenue cmeceil (Ha mpuMepe OYHCTKH IIOBAPEHHON COJIN).
Borunciienus:

® OTHOCHUTEIIbHOI MOJIEKYISPHON MacChl BEIIECTB;

® MaccoBOM JIOJM XMMMUYECKOTO JJIEMEHTa 110

COETUHEHMUSI.

dhopmyire

paznuuath  (uU3MYECKHEe UM XUMHYECKHE  SIBJICHUA,
OOBSICHSITh WX CYIIHOCTh C TOYKH 3PEHUS aTOMHO-
MOJIEKYJISIPHOTO yYEHHUS;

OTIPEACIIATH MPU3HAKUA XUMHYECKHUX PEAKIIHH, YCIOBUS UX
MIPOTEKAHMUS,

OOBSICHSITh  CYIIHOCTh (DU3UYECKMX W XHUMHUYECKUX
SIBJICHUH C TOYKH 3PEHUSI aTOMHO-MOJIEKYJISIPHOTO YUEHUS;
KJIAaCCU(UIIUPOBATh XUMUYECKUE peakiuuu (Mo YuCIy U
COCTaBY pearupyromux 1 00pa3yroluxcs BEeIEeCTB);
COCTaBIATh  (OPMYyJIBI ~ OMHAPHBIX  BEIIECTB IO
BaJCHTHOCTH M OMNPENEISITh BAJIEHTHOCTh MO (QopMmyiam
BEIIICCTB;

paccTaBiATh KO3(O(GUIMEHTH B ypaBHEHUSX XUMHUYECKUX
pEaKLHnii;

CJIeIOBAaTh MPaBUJIaM IOJIb30BAHMS XUMUYECKOM TOCYI0H
U J1a0OpaTOpHBIM O00O0PYIOBaHHWEM, a TaKXe IMpaBUIaM
oOpalieHuss C  BelIECTBAMH B  COOTBETCTBUU C
WHCTPYKIUSMHA  TI0  BBINOJTHCHHIO  J1aOOPAaTOPHBIX
XUMHYECKHX OIIBITOB;

WCIIOJIb30BaTh MPHU BBITIOJHCHUH YYCOHBIX 3aJaHUA H B
MIpOLIecCe MCCIEA0BATEIBCKON A TENbHOCTH
HayYHO-TIOMYJISIPHYIO JTUTEPaATypy XUMHUYECKOTO
COJIep>KaHusl, CIPABOYHBIE MaTepPHANIbl, PECYpPCHl CETH
«HTEepHETY;

BBICTpauBaTh Pa3BEPHYTHIE MICHbMEHHBIE U YCTHHIE OTBETHI
C omnopoi Ha MH(OpPMALMIO W3 YYeOHUKA U CIPABOYHBIX
MaTepHUagoB, TPAaMOTHO WCIOJb30BaTh  H3YYCHHBIN
TOHATHIHBIN anmapar Kypca XUMHUHU.

Baxnueiinue
MIPEACTaBUTEHN
HEOPraHUYECKUX
BemecTs. (35 4.)

Bo3ayx — cmecs razoB. Cocta Bo3znyxa. Kucinopoa — snemeHt
U TpocToe BemiecTBo. HaxokneHue Kuciopoga B INPUPOAE,
(bu3nuecKkre U XMMHYECKHe CBONCTBA (peakiuu ropeHust). OKCHIBL.
[Ipumenenue xkucnopoga. CrocoObl MOJydeHHs KHUCIOpoAa B
naboparopur M MPOMBIIIIEHHOCTH. KpyroBopoT kuciopojga B
npupoae. O30H — amioTponHas MoaupUKaLKs KUCIOpOo/a.

TernoBoil Ah(heKT XMMHUYECKON peakIuu, TEPMOXHUMHUYECKUE

® DpaCKpbIBaThb CMBICII H3Yy4acMbIX MOHATUU U MMPUMCHSATDH 3TU

MOHATHUSI TPU OMNMCAHUM CBOMCTB BEUIECTB U MX
[IPEBPALLCHU;
XapakTepu3oBaTh  (ONMMCHIBaTh)  COCTaB  BO3/yXa,

(I)I/IBI/I‘-ICCKI/IC 1 XMMHYECKHUE CBOMCTBA KucJjopoaa, CIIOCOOBI
€ro IMmoOJYUCHHUA, NPUMCHCHUEC MW 3HAYCHUC B IPUPOAC U
JKHM3HH 4YCJIOBCKA,
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yYpaBHEHMsI, 3K30- U SHAOTEPMHUECKUE peakuuu. TommBo: yroiabs U
MeTaH. 3arps3HEHUE BO3]yXa, YCHJEHHE MapHUKOBOro 3¢ddekra,
paspyleHre 030HOBOTO CIIOSI.

Bomopox — »anemeHT u mpoctoe BeuniecTtBo. HaxoxnaeHue
BOJIOpOJIa B IpUpoAe, (PHU3UYECKHE U XUMHUECKHE CBOMCTBA,
pUMEHEHHE, CTIOCO0BI moydeHus. KuciaoTsl u conu.

KomunuectBo BemectBa. Moab. MonsgpHas Macca. 3akoH
ABorazpo.

Mousipabiii© 00béM  ra3oB.  Pacu€Tel MO0  XUMHUYECKUM
YpaBHEHUSIM.

®dusnueckue CBOMCTBa BOJbl. Boaa Kak pacTBOpUTENb.
PactBopel.  HachbluuenHele ¥ HEHACBILIEHHBIE  PacCTBOPBIL.
Pacmeopumocmov eewpecme 6 6o0e. MaccoBas 0Js BEIIECTBA B
pacTBope. XuMuueckue cBoWcTBa Boabl. OcHoBanus. Poib
pacTBOPOB B MPUPOJIE U B KU3HMU yesnoBeka. KpyroBopor Bojabl B
npupoje. 3arpsi3HeHUEe NpUpoIHBIX BoA. OXxpaHa U OUYMCTKA
MIPUPOJHBIX BOJ.

Knaccudukanus HEOpraHMYECKUX CcoequHeHwMd. OKCHIIBIL.
Knaccudpukanus  OKCHIOB: coneoOpaszyomue  (OCHOBHBIE,
KHUCJIOTHBIE, aM(pOTepHBIe) U HecoseoOpasyromue. Homenknarypa
OKCHIOB (MEXIyHapoaHas | TpUBUANbHas). Dusuueckue u
XUMHYECKHE CBOMCTBA OKCUAOB. [lonyyeHnue okcuaos.

OcHoBanms.  Kmaccudukamuss  ocHOBaHuWil:  mEnoun U
HEpPaCTBOPUMBIEC OCHOBAaHMSL. Homenkiatypa OCHOBAaHUI
(MexxayHapoaHass W TpuBHalbHas). DHU3UYECKHE U XUMUYECKUE
CBOMCTBA OCHOBaHUU. [losryuenre ocCHOBaHMIA.

Kucnorel. Knaccudukanust xucinor. HomeHkmaTypa KHUCITOT
(MexxayHapoaHass W TpuBHalbHas). DHU3UYECKHE U XUMUYECKUE
cBoMcTBa KucioT. Pan aktuBHOCTH MeTtaiuioB H. H. bekerosa. Ilo
Jy4E€HHUE KUCIIOT.

Conu. HomeHnkiaTypa coseid (MeXayHapoJHasi U TPUBHUATIbHAS).

Pusnyeckue M XUMUYECKHE CcBouMcTBa cotieid. [lomyuyeHue
COJIEH.

I'enernueckas
COEIMHEHU.

CBA3b MCKIAY KJIaCcCaMU HCOPraHUYCCKUX

CPaBHMBATh PEAKLUU TOPEHHS U MEIJICHHOTO OKHCIICHHS;
cobupares  mpHOOpBl Ui TOJNYYCHHS  KHUCIOPOja
(BBITECHEHHEM BOJIBI M BO3IyXa);

pacro3HaBaTh OMBITHBIM ITYTEM KHCIOPOI;

UCTIOJIB30BATh XUMHUECKYIO CUMBOJIUKY Ul COCTAaBIICHHUS
(opMy BEIIECTB, MOJICKYIISIPHBIX YPAaBHEHU I XUMHYECKUX
peaKLuii ¢ y4acTHeM KHCIOpO/a;

OOBSCHATH  CYIIHOCTh  DKOJOTHYECKUX
CBSI3aHHBIX C 3aTrPsI3HEHHEM BO3yXa;
CJIeZIOBATh MpaBuiIaM 0e30MacHoOi paboThl B TaOOpaTOpHH
OpM  WCHOJNB30BAaHUM  XHMUYECKOW  TOCYIBl |
o0opynoBaHUs, a TaKkKe TNpaBWIaM OOpamieHus C
TOPIOYHMH BELIECTBAMH B OBITY;

IUIAHKPOBATh U OCYLICCTBIISATh HA MPAKTHKE XHUMHUYCCKHE
AKCIIEPUMEHTHI, TIPOBOJIUTH HAOIOACHUS, AETaTh BHIBOIBI
0 pe3yJbTaTaM dKCIIEPUMEHTA;

PaCKpBIBaTh CMBICI MU3Y4aeMbIX IOHITUI U TPUMEHSTH 3TU

npooiieM,

NOHATHUSL IIPpU ONMCAHWU CBOMCTB BEIIECTB U HX
MPEBPAILICHUH;
XapaKkTepU30BaTh (onuceIBaTh) ¢duznueckue u

XMMHUYECKHE CBOICTBA BOAOPO/Ia, CIOCOOBI €r0 MOJTy4eHHs,
IIpUMEHEHUE;

cobupaTh MprOOp /ISt MOJTyYEHHs BOAOPOAA;
HCII0JIB30BaTh XUMHWYCCKYIO CUMBOJIMKY IJIsI COCTAaBJICHUS
(bopMyI1 BEIECTB, MOJIEKYJISIPHBIX YPaBHEHUH XUMHUYECKUX
peaKkuuii ¢ yyacTUEM BOAOPOJA;

clie10BaTh MpaBuiiaM 06e30macHoi padoThl B 1abopaTopuu
OpU  HUCHOJb30BAHUM  XUMHUYECKOM  MOCyIbl U
o0opysoBaHus, a TakXke IMpaBWwiIaM oOpalieHus ¢
TOPIOYMMH BELIECTBAMU B OBITY;

IIAaHUPOBATh U OCYILICCTBJIATL HA IMPAKTUKEC XUMHUYCCKHC
HKCIEPUMEHTHI, TPOBOIUTH HAOIOACHUS, JIENIaTh BBHIBOJIBI
0 pe3yJbTaTaM YKCIEPUMEHTA;

y4acTBOBAaTh B COBMECTHOM paboTe B rpymre
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XUMUYeCKHUIl  JIKCHEPUMEHT:  KA4eCTBEHHOE  ONpeAcsiCHUE
COZIepKaHUsl KHUCIIOpoJia B BO3AyXe; TOJNYy4YeHHEe, coOupaHue,
pacrio3HaBaHME€ U M3Y4YE€HUE CBOMCTB KHCIOPOAA; HaOIOACHUE
B3alMO/ICHCTBUS BELIECTB C KMCIOPOIOM U YCIOBUS BOSHUKHOBEHHUS
U IpeKpalleHus: ropeHus (moxapa); 03HaKOMJIEHHE C oOpa3Lamu
OKCH/IOB U ONHMCAHHE HUX CBOWCTB; IIOJIy4€HUE, COOMpaHHUE,
pacrio3HaBaHME€ M M3Y4YEHHE CBOMCTB BoJoOpoJa (TropeHue);
B3aumojeiicteue Bopopoaa ¢ okcupom Meau(Il) (BozmoxkHO
UCIOJb30BAHUE  BMJICOMATEpUANIOB);  HaOIroAeHHE  00pa3LoB
BEIIECTB KOJHMYECTBOM | MOJb; HCCIEIOBaHHE OCOOEHHOCTEH
pacTBOpEHUs]  BEUIECTB  C  PA3IM4YHOM  PacTBOPUMOCTHIO;
IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHOW MacCOBOM J0JeH
pPacTBOPEHHOIO BEILECTBA; B3aUMOJIEHCTBHE BOJbl C MeETAJUIAMU
(Hatpuem u KaJIbL{IEM) (BO3MOKHO HCIIOJIb30BAHUE
BUJIEOMATEPHAJIOB); OINpE/IelIeHue PaCTBOPOB KHUCJIOT M IIeJIouei ¢
MTOMOIIIBIO0 WHAWKATOPOB; UCCIIEIOBaHNE 00pPa3[0B HEOPTAaHUIECKUX
BEIIECTB PA3JIMYHBIX KJIACCOB; HAOIIOJEHUE HM3MEHEHUS OKpacKH
WHIUKATOPOB B PACTBOpPAX KUCIOT U IIEJIOYEH; H3ydEHHE
B3aumozeiicteus okcuna meau(ll) ¢ pactBopom cepHOM KHUCIOTHI,
KUCJIOT C METAJUIaMH, PEaKIuid HEWTpaau3aluu; MOJTy4YCHHE
HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO METajula APYyTruM
U3 pacTBOpa COJIM; PELIEHUE SKCIEPUMEHTANIbHBIX 3a]ad MO TeMe
«Baxnelimme Knaccbl HEOPraHUYECKUX COETNHEHUI.
IIpakTnyeckue padorsi:
Ne 3. [lonyuenue u cobupanue Kuciopoia, U3y4eHue ero CBOUCTB.
No 4. TTonyuenue u cobupanue BOJOpoa, U3yUYeHHE €ro CBOMCTB.
Ne 5. IIpuroroBneHue pacTBOPOB C ONPENEIEHHON MAacCOBOM JOJIEH
pPacTBOPEHHOTO BELIECTBA.
No 6. Pemienune sKCrepMMEHTAIbHBIX 3a7ad Mo Teme «OCHOBHBIE
KJIACChl HEOPTAHUUYECKUX COEAUHEHUI».
Bobrunciienus:
® MOJIEKYJISIPHOM Macchl BEIIECTBA HA OCHOBE aTOMHOM MaccChl
XUMHUYECKHX 3JIEMEHTOB;
® MOJIEKYJISIPHOM Macchl KUCJIOPOAa U 030Ha HA OCHOBE aTOMHOM
Macchl XMMHUYECKOT'0 AJIEMEHTA;

PacCKpbIBaTh CMBICII H3y4aeMbIX MOHITHI U IPUMEHSTh 3TH
MOHATHUSA, a TAKXKE H3YYEHHBIC 3aKOHBI M TEOPUU ISt
pelIeHus: pacu€THBIX 3a/1a4;

BBIYUCIISITH MOJIIPHYIO MAacCy BEILECTB, KOJIMYECTBO
BellecTBa, 00bEM ra3a, Maccy BeIleCTBa;

MPOBOJUTH PACUETHI MO YPaBHEHUSM XUMHUYECKHX
peakuuii: KoiauuyecTBa, OO0BEMa, MacChl BeIlleCcTBa IIO
M3BECTHOMY KOJIMYECTBY, 00BEMY, Macce peareHTOB WU
IIPOJIYKTOB PEaKLIUH;

BBICTpPanBaTh Pa3BEPHYTHIC MUCHbMEHHBIE U YCTHBIE OTBETHI
C omopoi Ha MHQOpPMAIHMIO U3 y4eOHHMKA M CIIPABOYHBIX
MaTepuajioB, TIPaMOTHO  HCIOJB30BaTh  HM3YyUYCHHBIN
MOHATUMHBIN anmnapar Kypca XuMuu;

PacCKpbIBAaTh CMBICI U3y4YaeMbIX MIOHSATHI U PUMEHSTH 3TU
MOHATUS IIPU OINKUCAaHUM CBOWCTB BEIIECTB M HUX
IIPEBPAILCHU;

XapakTepu3oBaTh (U3NYECKUE M XUMUYECKHE CBOMCTBA
BOJIbI, €€ POJIb KaK PACTBOPUTEIIS B PUPOIHBIX MTPOIIECCAX;
COCTABJISITh YPABHEHUSI XUMUUECKUX PEAKLIUN C yHaCTUEM
BOJIBI,

OOBSICHAT,  CYIIHOCTb  JKOJOTHYECKHX  MpoOliem,
CBSI3aHHBIX C 3arps3HEHHEM TMPHUPOJHBIX BOJ, CIIOCOOBI
OYMCTKH BOJBI OT IpPHUMECEH, Mepbl MO OXpaHEe BOJA OT
3arpsi3HEHHS;

IJIAaHUPOBATh M OCYIIECTBJIATh HA MPAKTUKE XUMHUYECKUE
AKCIIEPUMEHTHI, TIPOBOJUTH HAOJIOJACHHUS, 1€TATh BBHIBOIBI
0 pe3yJibTaTaM 3KCIIEPUMEHTA;

cleoBaTh MpaBuiiaM 0e30MmacHoi padoThl B TabopaTopuu
MpU  WCTIOJB30BAHUM  XHMHUYECKOW  TOCYIABl U
000pyIoBaHus;

MPOBOJIUTHh BBIUYMCICHUS C TPUMEHEHUEM TOHSATHUSA
«MaccoBasi 10J151 BELIECTBA B PACTBOPEY;
KJIaCCU(UIIUPOBATh U3y4yaeMble BEIIECTBAa MO COCTaBY M
CBOMCTBaM;

34




® 00b¢Ma, KOJMYECTBA BEIIECTBA Ta3a IO €ro HM3BECTHOMY
KOJIMYECTBY BEIECTBA WK 00BEMY;

® 00BEMOB Ta30B MO YPaBHGHHUIO PEaKIMM Ha OCHOBE 3aKOHA
00BEMHBIX OTHOIICHUIH I'a30B;

® C HCHOJIb30BaHHMEM IIOHATHS «MaccoBas IO BellecTBa B
pacTBope»;

® [10 YPAaBHCHUSAM XMUMHUYECKUX PEAKIIHM.

COCTaBJIATh (POPMYJIBI OKCHJIOB, KHCIOT, OCHOBAaHUH,
COJIEH M Ha3bIBaTh UX 10 MEXIYHAPOIHON HOMEHKIIATYpE;
IPOTHO3MPOBATh CBOMCTBAa BELIECTB HAa OCHOBE OOIMX
XMMHUYECKHX CBOMCTB M3yYEHHBIX KJIACCOB/TPYIII BEIIECTB,
K KOTOPBIM OHU OTHOCSITCS,

COCTaBIATh  MOJEKYJSpPHBIE  ypaBHEHUS  PEaKIHii,
WITIOCTPUPYIOIIUX XUMHUYECKUE CBOWCTBA U CHOCOOBI
MOJIyYEeHHUsI BEIIECTB M3YUYEHHBIX KJIACCOB/TPYIII, a TaKXe
MOATBEPXKJAIOIUX TEHETUYECKYI0 B3aUMOCBSI3b MEXKAY
HUMU;

IIPOU3BOJUTH BBIYMCIICHUS IO YPABHEHMSIM XUMHUYECKUX
peaKuuii;

IUIAHUPOBATh U OCYLIECTBJIATH HA MPAKTUKE XMMHUYECKUE
AKCIIEPUMEHTHI, IPOBOJUTH HAONIIONEHNUS, AEJIaTh BHIBObI
II0 pe3yJIbTaTaM dKCIIEPUMEHTA;

CIIeZIOBATh MpaBMiIaM 0e30MacHOi paboThI B TaOOpaTOPHH
IPU  HUCIOJb30BAaHUM  XMMHMUYECKOHM  IIOCyAbl U
000opyI0BaHus;

UCIIOJIb30BaTh MPU BBIIOJIHEHUU Y4YEOHBIX 33aJaHUi U B
MIPOLIECCE MCCIEA0BATEIbCKON JEATEIbHOCTH Hay4yHO-
NOMYJISIPHYIO  JIMTEPAaTypy XHMHMUYECKOTO COJAEPKAHHUS,
CIIpaBOYHbBIE MaTepuaibl, pecypcsl cetu «MHTepHeTY;
BBICTPauBaTh pa3BEPHYTHIE NUCbMEHHBIE U YCTHBIE OTBETHI
¢ omopoil Ha MHGOPMAIUI0 U3 y4eOHUKA M CIPABOYHBIX
MaTEpUajgoB, TIPaMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
ITOHATUIHBIN annapar Kypca XUMMHUHU.

[Tepuoanueckuit
3aKOH U
[Tepuoanueckas
cucTema
XUMHUYECKUX

anemenTtoB J[. U.

Menpeneesna.
Crtpoenue
aTOMOB.

HepBLIe IIOIIBITKH KHaCCI/I(I)I/IKaL[I/II/I XUMHNYCCKHUX OJICMCHTOB.

[lonsiTve o rpynmax CXOJIHBIX JJIEMEHTOB (ILEJIOYHBIE U
LIEJIOYHO3EMENBbHBIE  METaJUIbl, TaJOT€Hbl, WHEPTHBIE Ta3bl).
DneMeHThl, KOTOpble o00pa3yloT aMm@oTepHble OKCUABl U
TUIPOKCHUBI.

ITepuoanueckuii 3akoH. [lepuoanyeckas cucteMa XUMHYECKUX
anementoB  J[. WM. MenneneeBa. KoporkonepuogHas
JuIMHHONepruoaHas (Gopmbl [leproauueckoil cucTeMbl XUMUYECKHX
snemenToB JI. M. Menneneesa. Ilepuonel u rpynmnsl. Pusndeckuit

pPacKpbIBaTh CMBICH MEPUOIUNIECKOTO 3aKOHA;
MMOHMMATh CYIIIECTBOBAHUE TEPUOJIMUECKON 3aBUCUMOCTH
CBOMCTB XMMHUYECKUX DJIEMEHTOB (M3MEHEHHE PaJNyCOB
aTOMOB H 3JIEKTPOOTPHUIIATSIIEHOCTH ) M UX COSJAMHECHUN OT
TMOJIOKEHUS B IEPUOIMUECKON CHCTEME U CTPOCHHS aTOMa;
YCTaHABIIMBATh CBSA3b MEXKIy IOJIOKEHHWEM JJIeMEHTa B
MIePUONYECKON CHCTeMEe M CTPOEHUEM ero aToMa (CocTaB
W 3apsiz siapa, 00Iee YMCIIO SJIEKTPOHOB U pacipe/esieHIe
UX 110 DJIEKTPOHHBIM CIIOSIM);
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Xumudaeckas
CBSI3b.
OKUCIIHTEIIHFHO-
BOCCTAHOBUTEIIbH
bie peakiuu (15

).

CMBIC TIOPSKOBOTO HOMEpA,
DJICMCHTA.

Crtpoenne aromoB. CoctaB aroMHbIX sgep. HM3oTombl.
OnexTpoHbl. CTpoeHHUE JIEKTPOHHBIX 000JI0YEK aTOMOB TIepBhIX 20
XUMHUYEeCKUX dneMeHToB Ilepuomuueckoit cucremsr . .
MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO JJIEMEHTAa [0 €ro
nojoxxeHuto B [lepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH HM3MEHEHUsI pajnyca aTOMOB XHMMHUYECKHUX
9JIEMEHTOB, METAJJIMYECKNX M HEMETAUIMYECKUX CBOMCTB IIO
rpynmnaMm u nepuojaM. 3HaueHue Ilepmommueckoro 3akoHa U
[Tepuonuueckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB ISl Pa3BUTHUS
Haykuy 1 npaktuku. J[. 1. MenaeneeB — y4€HBIN U TpaXk1aHMH.

Xumuueckasi cBsi3b. KoBasieHTHast (TOJIIpHAsE W HEMOJIsIpHas)
CBA3b. DJIEKTPOOTPUIATEIILHOCTh XUMUYECKUX 3JIeMeHTOB. MonHas
CBS3b.

Crenenp  okuciieHus.  OKHCIUTEIBHO-BOCCTAHOBUTEIIHLHEIC
peakuuu. [Iporiecchl OKUCIEHUS U BOCCTAHOBJICHUS. OKUCIUTENN U
BOCCTAHOBHUTEIIH.

HOMEpPOB TMepuoja W TPYIIIbI

XHUMHYECKUIl JKCIepUMeHT: W3yYyeHHe OOpas3IoB BEIIECTB
METaJUIOB U HEMETAJJIOB; B3aMMOJICUCTBUE THUIPOKCUIA IIMHKA C
pacTBopaMH  KHUCJIOT U  IIEJNOYeH; TMPOBEIEHHUE  OIBITOB,

WUTIOCTPUPYIOIIMUX MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakly pa3yiokKeHus, COETUHEHHUS ).

MPOTHO3UPOBATH XAPAKTEP U3MEHEHHS CBOMCTB 3JIEMEHTOB
U WX COCIMHEHMH [0 Tpynmam ¢  [epuojam
[Teprouueckoit CUCTEMBI,

XapaKTEepU30BaTh XHMMHUYECKHE DJIEMEHTHI MEPBBIX TPEX
MEepUOJIOB, Kajaus, KaJdblUs IO HUX T[OJOXCHUIO B
[Tepuonuueckoit cucreme /; 1; Menneneesa;

CJIeIoBaTh MpaBUiiaM Oe30MacHoi padoThl B JabopaTopuu
npu HCIIOJIb30BaHUH XUMHYECKON MOCY/IbI u
o0opyoBaHus;

BBICTpPanBaTh Pa3BEPHYTHIC MUCHbMEHHBIE U YCTHBIE OTBETHI
c omnopoi Ha uH(popMaMi0 U3 y4eOHHKA M CIIPABOYHBIX
MaTepuaioB, TPaMOTHO  HCIOJB30BaTh  HM3yUYCHHBIN
MOHSATUHHBIN annapar Kypca XuMHUu;

PaCKpBIBATh CMBICI U3y4aeMbIX TTOHSITHIA;

ONpeACIIATh BUJ XUMHUYECKON CBSI3U B COCTMHECHUH;
OTIPEJICTIATh CTENEeHb OKUCJICHHUS XUMHUYECKOTO 3JIEMEHTa
1o GopmyJie ero CoeIMHEHUS;
OTIPENIEATh dJEMEHT (BEIIECTBO) —
3JIEMEHT (BEIIECTBO) — BOCCTAHOBHTEIIb,
OOBACHITH  CYHIHOCTh  IPOIECCOB
BOCCTAHOBJICHUS,

COCTABJISITH DJIEKTPOHHBIM OamaHCc ¢ Y4€TOM Yucia
OT/IAaHHBIX U MPUHSATHIX JIEKTPOHOB;
COCTaBIIATh ypaBHEHUE
BOCCTAHOBUTEIBHOM pEaKIINU;
WCIIOIB30BATh MPH BBHIMOJHEHUN YUEOHBIX 3aJIaHUN TEKCTHI
yueOHHMKa, CIpaBOYHbIE MaTepuaibl (IMEPUOAUUYECKYIO
cucremy xumudeckux sneMmeHtoB [l; UW; Mennaeneesa,
Ta0IHIly pacTBOPUMOCTH KHCIIOT, OCHOBAaHUH W COJIEH B
BOJIE, DJIEKTPOXUMHUYECKUN P HAIPSHKEHUM METAJIJIOB)
WCIIOB30BaTh TMPHU BHITIOJIHEHWH YYEOHBIX 3aJaHUN U B
MPOIIECCE UCCIEIOBATENbCKON JAESITENbHOCTH HAy4YHO-
MOMYJIAPHYIO JINTEPATypy XHUMHUYECKOTO COJICPIKAHUS,
CIIpaBOYHbBIE MaTEpHaJIbI, pecypchl ceTu «HTepHEeTY.

OKHCIHTCIIb H

OKHCJICHHUA n

OKHCIIMTCIBbHO-
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KonuyecTBo yueOHbBIX 4acOB HA TEMY MOXET BapbUPOBATHCS HA YCMOTPEHHUE YUUTEINSI, HEU3MEHHBIM OCTa&Tcs o01iiee
KOJIMYECTBO YaCOB Ha BECh T'OJI. 3 pe3epBHBIX YpOKa MpeaHA3HAYEHBI I CAMOCTOATENILHOTO PACIPEICICHUS YyUUTEIEM KOJIMYECTBA
4acoOB Ha TEMATUUYECKHUI KOHTPOJIb, Ha 00yUYEHHUE MOATOTOBKE JIEMEHTAPHBIX YU€OHBIX MPOEKTOB, HA Pa3BUTUE YMEHUS MOJIb30BATHCS
CIIPaBOYHOM JIUTEPATypOH, B TOM YHUCJIE B DJIEKTPOHHOU opMe u B ceTu «HTEpHETY.

10 kaacce

(2 4. B Hef1eJ110, Beero 68 4., u3 Hux 4 4. — pe3epBHOE BpeMmsi)

Pasznennt

KOJINYECTBO
4acos,
OTBOJHMOE Ha
HX U3yYeHHue

NPOrpaMmbl, U

OcHoBHOE€ CcoJI€epiKaHuE

OcHoBHbBIE BHADBI 1eSITEJIbLHOCTH Oﬁy‘lalOHII/IXCH

BemntecTBo
XUMHYECKast
peakmus. (15 4.)

u

[lepuonnueckuit 3axoH. [lepuoanyeckast cucreMa XMMHUYECKUX
anemenToB [I. 1. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTHU
B M3MEHEHUM CBOMCTB XMMMUYECKHUX JJIEMEHTOB IEPBBIX TpPEX
HEpUOJIOB, KaJUs, KaJblM M MX COEIMHEHUH B COOTBETCTBHM C
II0JIO’KEHHEM 2JIEMEHTOB B Ileproanueckoil cucTeMe U CTpOEHUEM
UX aTOMOB.

CrpoeHue BemiecTBa: BHUAbI XHUMHUYECKOW CBSI3U. THIBI
KPUCTAINIMYECKUX PEIIETOK, 3aBHCUMOCTb CBOMCTB BELIECTBA OT
TUIA KPUCTAJUIMYECKOHN PEIIETKY U BUJJa XUMUYECKON CBA3H.

Knaccudukanus 1 HOMEHKIATypa HEOpPraHMYECKUX BEIIECTB
(MeXayHapoHas U TpPUBHAJIbHAS ). XUMUYECKHE CBOMCTBA BEILECTB,
OTHOCSIIMXCS K pa3JIMYHbIM KJIACCaM HEOPraHMYECKUX COEANHEHNH,
TeHETUYECKasi CBSA3b HEOPraHUUYECKHUX BEIIECTB.

Knaccupukanuss XUMMYECKMX peakIui 1o  pa3ivyHbIM
npu3HaKaM (110 YMCITy M COCTaBYy YYacTBYIOIIUX B PEAKIIUU BEIIECTB,
no TerioBoMy 3((deKTy, 1Mo H3MEHEHHIO CTENEeHEH OKHCICHHS
XUMHYECKHX  DJIEMEHTOB, [0 OOpaTUMOCTH, IO  Y4YacTHIO
KaTajau3aropa). OK30- " OHAOTEPMUYECKUE  DPEAKIIHH,
TEPMOXMMHUYECKHE YPABHEHUS.

[lonatue o ckopoctn xumuuecko peakuuu. I[lonsrue 06
0o0paTHUMbIX U HEOOpaTUMBIX XMMHUYECKUX peakiusx. l[loHsrue o

XapakTepHU30BaTh XUMUUYECKUE DJIEMEHTBI MEPBBIX TPEX
MEePUO/IOB, KaMig W KalblUs [0 HMX T[IOJIOKEHUIO B
[Tepuonuueckoit cucreme /; 1; Menneneena;
KiIaccuuupoBath M Ha3blBaTh  HEOPraHUYECKHE
BEII[ECTBA M3yUYEHHBIX KJIACCOB;

OIMCHIBaTh OOINME XHWMHYECKHE CBOMCTBA BEIIECTB
pa3IUYHBIX KJIACCOB, TOITBEPKIATh CBOMCTBA IPUMEPAMHU
MOJIEKYJISIPHBIX YPaBHEHUM XUMUYECKUX PEaKIINA;

ONpeNensiTh  BHJ  XHMHUYECKOW  CBSI3U U
KPUCTAJUTMYECKOM PEIIETKH BEIIECTBA;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX
CTPOEHHS;

PacKpbIBaTh CMBICI U3YYaeMBIX MOHSATUNA U TPUMEHSTH
ST TIOHATHS TPU ONHMCAHMM CBOWCTB BEIIECTB U UX
MIPEBPAIICHHI;

KIIACCU(PUITUPOBATH XUMUUYECKHE PEAKITNH TI0 PA3TMYHBIM
MIPU3HAKAM;

yCTaHABIMBATh 3aBUCUMOCTb CKOPOCTH XMMHYECKOM
peaKIu OT Pa3TUIHBIX (PaKTOPOB;

MPOTHO3UPOBATH BO3MOKHOCTU MPOTEKAHUSI XUMHUECKUX
TIPEBPAIICHUH B PA3JIUYHBIX YCITOBUSX;

THII
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TOMOTEHHBIX M Te€TEPOreHHBIX peakuusix. [lonamue o xumuyeckom
pasnogecuu. Dakmopwvl, elUAIOWUE HA CKOPOCMb XUMUYECKOU
Ppeaxkyuu u noioACeHUe XUMU4ecKko2o pagHoBecuUsl.

OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIC PEAKIIMH, 3JICKTPOHHBIN
OaslaHC OKHUCIUTENIbHO-BOCCTAHOBUTENbHOM peakiuu. CocTaBieHue
YpaBHEHUU  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKkUui ¢
UCIIOJIb30BaHUEM METOa dJIEKTPOHHOT0 OanaHca.

Teopus HNEKTPOTUTUYECKON IUCCOLMALUUA. DJIEKTPOJIUTHI U
HEANEeKTpoauThl. KaThoHbl, aHWMOHBL. MeXaHu3M AUCCOLMALNHI
BEILIECTB C Pa3IUYHbIMM BHUJIAMU XUMHUYECKOW CBs3u. CTeneHb
mucconuanuu. CUbHbIE U c1a0ble SJIeKTPOIHTHI.

Peakuuu noHHOro oOMeHa. YCIIOBUS IMPOTEKaHUS pPEaAKIHi
MOHHOTO OOMEHA, TMOJHBIE W COKpallEHHbIE HOHHBIE ypaBHEHUS
peakiuii. CBoiCcTBa KHCJIOT, OCHOBaHUHW U COJEH B CBETe
MpeACTABICHUI 00 3IEKTPOJIUTUYECKON JUCCOIUALU Y.
KauecTBeHHbIE peakiy Ha UOHBL. [lonsamue o euopoause coneu.
XMMHYECKHIl JIKCHEPHMMEHT: O3HAKOMIICHME C  MOJEISIMU
KPUCTAJUTMYECKUX PEHIETOK HEOPTaHUYECKUX BEIIECTB — METAJIJIOB
W HeMeTa/uloB (rpadura W anamasa), CIOXKHBIX BEIIECTB (XJIOpHia
HaTpHsl); HCCIENOBAaHUE 3aBUCHUMOCTH CKOPOCTH XHUMHYECKOM
peaKuu OT BO3JEHCTBUS pa3NWYHBIX (PaKTOPOB; HCCIEIOBAHUE
AJIEKTPOINPOBOJAHOCTH PAaCTBOPOB BEIIECTB, IIPOIIECCA AUCCOLMALINHI
KUCTIOT, TIenmouedl W cojedl  (BO3MOXKHO  HCIOJB30BaHUE
BUJIEOMATEPHAIIOB); TPOBEJACHHE OMNBITOB, HWJUTFOCTPUPYIOLIUX
MpU3HAKW TMPOTEKAHMs PEaKIHii MOHHOTO OoOMeHa (oOpazoBaHUE
ocajaka, BblAeleHWe Tra3a, oOpa3oBaHHME BOJIbI);  OIIBITOB,
WJUTFOCTPUPYIOUIUX TPUMEPHI  OKHCIUTETbHO-BOCCTAHOBUTEIHHBIX
peakiuii  (ropeHWe, peakuu  Pas3NoXKEHHUs, COCIUHEHHS);
pacrio3HaBaHME€  HEOPraHWYEeCKUX  BEHIECTB C  IOMOIIBIO
KAUeCTBEHHBIX PEAKIMi Ha MOHBI; PEUIEHUE SKCIEPUMEHTAIbHBIX
3a/a4.

IIpakT4eckue padboTsbI:
Ne 1. PemeHne skcniepiMEHTANBHBIX 3a/1a4 110 TEME.
Beruuciienus:
® KOJMYeCTBAa BeElIecTBa, O0ObEMA M MacChl PEareHToB WU

ONpEeACIISITh OKUCIUTENb U BoccTaHOBUTENL B OBP;
COCTABJIATH HJIEKTPOHHBII OalaHC peaKIi;

IIPOU3BOJUTH BBIYUCIICHUS 110 XUMUYECKUM YPaBHEHHUSAM;
PacKpbIBaTh CMBICI U3YYaeMbIX MOHATHUH, a TAK)KE CMBICIT
TEOPHUU JIEKTPOJUTHUECKON TUCCOLUALIVH;
OOBSICHATh TPUYUHBI  HIIEKTPOIPOBOJHOCTH
pacTBOpOB;

COCTABJIAITh YPAaBHEHUS JUCCOLIMALMU KHUCIIOT, IIEI0YEH U
COJICH, TTOJIHEIC

U COKPAILLEHHBIE HOHHBIE YPABHEHMSI XUMUYECKUX PEAKLIUU
HMOHHOT0 0OMeHa;

IUIAHUPOBATh U OCYILECTBIATh Ha MPAKTUKE XUMUYECKUE
9KCHEPUMEHTBHI, IPOBOJAUTH HAOJIIOCHUS, J1EJIaTh BBIBObI
I10 pe3yJIbTaTaM IKCIIEPUMEHTA;

cJleZIoBaTh MpaBuiiaM 0e3onacHoi paboTsl B 1abopatopun
IpU  WCIOJNB30BAaHMUM  XMUMHYECKOM  TOCYyIbl U
00opynoBaHus;

IIPOU3BOJUTH BBIYMCIICHUS [0 XUMUYECKUM YPAaBHEHUSIM;
BBICTPAauBaTh pa3BEPHYTHIE IHCBMEHHBIE U YCTHBIC
OTBETHl C ONOPON Ha HMHPOpMAIUIO U3 Yy4yeOHUKA U
CIPaBOYHBIX MAaTEpHUAJIOB, TPaMOTHO HCIIOJIb30BATH
W3y4YEHHBIN NOHATUIHBIN almapaT Kypca XUMHUH;
UCIOJIb30BaTh NPU BBINOJHEHUM Y4eOHBIX 3aJjaHUi U B
MIPOLIECCE HCCIEAOBATENBCKOM JIEATEIIBHOCTH HAay4YHO-
MOMYJISIPHYIO  JINTEPATYpy XHMHYECKOTO COACpIKAHMS,
CIIpaBOYHBIE MaTEpHUaJIbI, pecypcsl ceTu «HTEpHETY.

BOJIHBIX
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MIPOYKTOB 10 YPABHEHMSIM XUMUYECKUX PEAKIUM;
® [10 YPAaBHEHUSIM XMMUYECKUX PEAKIUH.

Hemeramiel u ux
coequueHus. (35

9.)

OOmast xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOCHMS
aTOMOB, XapakTepHble cTeneHu okucieHud. CrpoeHue u
¢u3nyeckue CBOICTBa MPOCTBIX  BEIIECTB raJIOT€HOB.
XVUMHYECKHE CBOMCTBA Ha IpUMEpPEe XJopa (B3aUMOACHCTBHE C
MeTaJulaMHi, HeMeTaJulaMu, Iesnodamu). XinopoBojaopod. ComsHast
KHCJIOTA, XHMMHM4YECKHE CBOMCTBA, IIOJIy4CHHUE, IIPUMCHECHHUE.
JeiictBue Xjopa M XJIOPOBOJAOPOJA HA OpPraHu3M YeJIOBEKa.
Baxwueiimme Xaopuasl 1 UX HAXO0XKIEHUE B IPUPO/IE.

OO6was xapakrepuctuka 1eMeHToB VIA-rpynmnsl. OcoO0eHHOCTH
CTPOEHHUSI ATOMOB, XapaKTEPHbIE CTEIIEHN OKUCIICHUS.

Crpoenue u pu3nueckue CBOWCTBA MPOCTHIX BEIIECTB — KHUCIIO
pozra u cepbl. AJJIOTPONHBIE MOAM(PHUKALIUU KHUCIOPOAA U CEpPHI.
Xumuueckue cBoiictsa cepsl. CepoBOA0pO, CTpOEHHE, PU3NUECKUE
U Xumuyeckue cBoicTBa. OKCUABI Cepbl Kak IpeICTaBUTENN
KHCJIOTHBIX OKcUIoB. CepHasi KUCIIO0Ta, PU3NUECKUE U XUMHUECKUE

cBoicTBa (oOlMEe Kak TPEACTaBUTENsS Kjiacca KHUCIOT |
cnenuduyeckre). XUMUYECKHE peaKlUu, JeKallie B OCHOBE
MPOMBIIIUIEHHOTO ~ CIoco0a  TOJIYYeHHs  CepHOM  KUCIIOTHI.

[Ipumenenue. Conu CEpHOM KHUCIOTHI, KAYECTBEHHAs] pPeaklus Ha
cynbdar-uoH. HaxoxxneHue cepbl M €€ COCIUHEHHH B TIPUPOJIE.
XUMHUECKOE 3arps3HEHUE OKpYXKaloIleld cpeabl COeIUHEHUSIMU
cepbl (KUCIOTHBIE OKIH, 3arps3HEHHE BO3JyXa U BOJOEMOB),
CIOCOOBI €ro MPe0TBPAIICHHUS.

OO6mast xapakTepucTuka 31eMeHToB VA-rpynmnbl. OcoOeHHOCTH
CTPOEHHUSI ATOMOB, XapaKTEPHbIE CTENIEHN OKUCIICHUSI.

A30T, pacnpocTpaHeHHe B IpUpoe, GU3NIECKUE U XUMUIECKHE
cBoiictBa. KpyroBopot a3ota B mpupoje. AMMHAK, €r0 GU3NYECKUE
U XHUMHUYECKHE CBOMCTBA, mojydeHne u mpumeHenue. Comm
aMMOHHUSI, X (U3NYECKUE U XUMUYECKHUE CBOWCTBA, MIPHUMEHEHHE.
KauecTBeHHast peakius Ha MOHbI aMMOHUsA. A30THasg KUCIOTa, €&
nonyuyeHue, (U3MYECKMe W XUMHYECKHE CBOWCTBa (0OIIHe Kak
MIPEICTaBUTENS Kilacca KUCIOT U cnerupuueckue). Mcnmonp3oBanue
HUTPATOB U COJIE aMMOHHUS B KQUe€CTBE MUHEPAIbHBIX YAOOPEHUH.

OOBSICHATB 001I1E 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
HEMETAJJIOB M HUX COEAUHEHMH B Ipelenax Majblx
IIEPUOJOB U TIIaBHBIX noArpymni Ileprnoanueckoit cucteMsl
XUMHUYECKHX 3JIEMEHTOB C YUETOM CTPOEHUS UX aTOMOB;
XapakTepu3oBaTh (U3NUYECKUE U XUMHUYECKHE CBOWMCTBA
MIPOCTBIX BEIIECTB TajoreHoB (Ha IpuUMepe Xjopa) M
CJIO)KHBIX BEILECTB (XJIOPOBOJIOPOJA, XJIOpUIa HATPHUs),
CMOCOOBl HMX TOJYyYeHHUs, NPUMEHEHHEe M 3HA4YCHUE B
IIPUPOJE U )KU3HU YEIIOBEKA,

OIPEEIATh FaJIOTEHUA-NOHBI B PACTBOPE;

IUIAHUPOBATh U OCYILECTBIATh HA IPAKTUKE XUMUYECKHE
HKCIEPUMEHTBHI, IIPOBOANTH HAOIIOCHHUS, ENIaTh BBIBOIBI
II0 pe3yJIbTaTaM 3KCIIEPUMEHTA;

0O0BACHATH OOIIME 3aKOHOMEPHOCTH B U3BMEHEHNHU CBOWCTB
snemMeHToB VIA-rpynmbl U HUX COEAMHEHUH € YYETOM
CTPOEHHS UX aTOMOB;

XapakTepu3oBaTh (U3UUECKUE U XUMHUYECKHE CBOMCTBA
MIPOCTOrO0  BEIIECTBA Ceppl M €€  COECIMHEHUM
(cepoBosiopo/ia, OKCHJIOB CEpbl, CEpHOW KHCIOTHI,
cynbdaToB), CrmocoObl WX TMOJyYEHHUS, MPUMEHEHHE U
3HAUEHUE B MIPUPOJE U KU3HU YEJIOBEKA;

ONpEEINATh HAIUYUE CYIb(paT-HOHOB B PaCTBOPE;
OOBSICHATH ~ CYIIHOCTh  JKOJIOTMYECKUX  HpoOieM,
CBSI3aHHBIX C MepepabOTKON COCTMHEHHI CEepHI;
OOBSICHATH O0IIIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB
3JIEMEHTOB

VA-Tpynnsl U UX COEOUHEHMM € y4ETOM CTPOEHHUS HX
aTOMOB;

XapakTepu30BaTh (U3NUECKUE U XUMHUYECKHE CBOWCTBA
MPOCTHIX BeEIIEeCTB a3oTa M (ochopa U UX COECTUHEHUI
(aMMuaka, coyieil aMMOHUS, a30THOM KHCIIOThI, HUTPATOB,
okcuna docdopa(V) u dhochopHoit Kuciaotel, GpocdaTon),
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XUMHYECKOE 3arpsi3HEHUE OKPYXKAIOUIEH Cpeabl COCIUHEHUSIMU
a3oTa (KUCIIOTHBIE JOXKIM, 3arpsS3HeHHE BO3/yXa, IIOYBBI H
BOJIOEMOB).

docdop, amnorponHsie Moaupukanuu Gocdopa, puznveckue u
xumuueckne cBoiictBa. Oxcun pochopa(V) u pochopnas kucmnora,
¢u3nueckue U XMMUYECKUE CBOICTBA, moyryueHue. Vcrnonp3oBanue
docdaToB B kKauecTBe MHHEPAIBLHBIX YI0OPEHUH.

OO61as xapaxkrepuctuka 31eMeHToB [VA-rpymnmnel. OcobeHHOCTH
CTPOEHHS aTOMOB, XapaKTepHbIE CTENICHN OKHCICHUS.

VYraepon, auioTpomHble MOAM(UKALNHU, pPACIpPOCTpPaHEHHE B
npupone, (Gu3MUEcCKHe U XUMHYECKHE CBOWCTBA. AjacopOuus.
Kpyrosopor yraepoma B mnpupoge. Okxcuapl yriepoja, HX
dusznuecknue W XUMHYECKHE CBOICTBa, JCHCTBHE Ha JKHUBBIC
OpTaHU3MBI, TIOJTy4€HHE U TPUMEHEHHE. DKOJIOTHUECKUE TPOOITIEMBI,
CBs3aHHbIE ¢ oOkcuaoM yriuepona (IV); rumoresa riaobaibHOTO
MOTEIUICHUS KJIMMaTa; TapHUKOBBIN AP PEKT. YTOoIbHAS KHCIOTa U €€
colu, UX (U3NYECKUE U XHMHUYECKHE CBOWCTBA, MOJIy4eHUE U
npuMeHenne. KadecTBeHHas peakuus Ha  KapOOHAT-HOHBI
Hcnonp3oBanue kapOOHATOB B OBITY, METUIIMHE, TPOMBIIIJICHHOCTH
U CEIbCKOM XO35HCTBE.

[TepBoHayanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O
COEIMHEHUSX yriaepoaa (MeTaH, 3TaH, 3TUJIEH, aleTHIEH, 3TaHOI,
[IIMLEPUH, YKCYCHAs KUCIIOTA). MX cocmag u xumuueckoe cmpoetue.
[ToHsATHE O OWMONOTMYECKH BaXKHBIX BEIIECTBAX: JKUpax, OeNKax,
yIJIEeBOAAX — W UX POJNM B KU3HM 4YeJoBeKa. Mamepuanvhoe
€0UHCMBO OP2AHUYECKUX U HeOP2AHUYECKUX COeOUHEHU.

Kpemuuii, ero ¢pusnyeckue u XMMHUYECKHUE CBONCTBA, OJTy4YEeHUE
u mnpumenenue. CoeauHeHUs KpeMHUs B mnpupozae. OOuue
npencraBieHust o0 okcuae kpemuus (IV) m kpeMHHEBOH KucIoOTe.
Cunmkatel, MX  HCIOJB30BaHME B OBITY,  MEJIMIIMHE,
MPOMBIIIIEHHOCTH.  BaoicHetiwiue cmpoumenvHbvle MaAmepuansl:
Kepamuka, cmekno, yemenm, GemoH, odacene3o6emoHn. IIpobremol
be3onacnoco  UCNOIBL308AHUS CMPOUMENbHBIX MAMepuanos 6
NOBCEOHEBHOU HCUZHUL.

XHMHUYECKHIi IKCIIEPUMEHT: H3y4YeHrEe 00pa3lioB HEOPTaHNIECKUX

Croco0bl MX TMOJYy4EHUs, NPUMEHEHHE M 3HA4YEeHUE B
IIPUPOJIE U )KU3HU YEIIOBEKA;

OIpeNieNsATh MOHBI aMMOHUS U (pocdaT-uOHBI B pacTBOPE;
OOBSICHATH ~ CYIIHOCTh  JKOJIOTUYECKUX  MpoOieM,
CBSI3aHHBIX C HAXO0XIEHUEM COeMHEHUH a30Ta u pocdopa
B OKPY’KarOUIEH Cpene;

OOBSICHATH O0ILME 3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB
aneMeHToB [VA-rpynnbel ¥ MX COEIMHEHUH C y4€TOM
CTPOCHMS UX aTOMOB;

XapakTepu30BaTh (U3UUYECKUE U XUMHUYECKHE CBOWMCTBA
IIPOCTBIX BELIECTB YIVIEPOJa U KPEMHUS U UX COCIUHEHUM
(OKCUIOB yriepoja, yroJabHOW KHUCIOTHI, KapOOHATOB,
OKCHJa KPEMHHS, KPEMHHUEBOH KHCIOTHI, CHUJIHMKATOB),
CIOCOOBI HMX TIONYyY€HHUs, NPUMEHEHHEe M 3HAa4YCHUE B
IIPUPOJE U KU3HU YEJIOBEKa;

orpeneniaTh KapOOHAT- U CHIIMKAT-HOHBI B PaCTBOPE;
OOBSICHATh  CYIIHOCTh  OJKOJIOTMYECKUX  IpoOieM,
CBA3AHHBIX C HAaxOXJIECHHEM YIJICKHCIOrO rasa B
OKpYXKaroIllel cpele;

WJUTFOCTPUPOBATH B3aUMOCBSI3b HEOPTraHUYECKHUX
COCIMHEHU YIIIEpOJa U OPraHUYECKUX BEILECTB;
IJJAHUPOBATh M OCYILECTBIIATh HA IIPAKTUKE XUMHUYECKHE
HKCHEPUMEHTBHI, TPOBOAUTH HAOJIIOICHUS, JIEJIaTh BBIBOBI
10 pe3yJIbTaTaM YKCIIEPUMEHTA;

cJleZloBaTh MpaBuiiaM 0e3onacHoi paboTsl B 1abopaTopun
IIpU  HCIOJB30BAHMM  XHMHMYECKOM  TOCyABl U
00opyI0BaHNs;

IIPOU3BOJIUTH BBIYMCIICHUS 10 XUMUYECKUM YPaBHEHHUSIM;
BBICTpAaUBaTh pa3BEPHYTHIE MHCbMEHHbIE U YCTHBIE
OTBETHl C OMOpoi Ha HH(OpMaIUIO U3 y4eOHUKA U
CIPaBOYHBIX  MAaTEpUaJOB, TPaMOTHO HCIIOJIb30BaTh
M3Y4YEHHBIN MOHATUIHBIN almapaT Kypca XUMHUH;
MCIIOJIb30BaTh MpPH BBIIIOJIHEHUU y4YeOHBIX 33JaHUNA U B
MIPOLIECCE UCCIENOBATEIBCKON JIEATEIIBHOCTH HAy4HO-
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BEIIIECTB, CBOICTB COJITHOW KHCIIOTBHI; MPOBEICHHE KadyeCTBEHHBIX
peaknuuii Ha XJOPWA-MOHBI M HAOMIONEHHE TPHU3HAKOB HX
NPOTEKAHUS; OIBITHI, OTpaKarolMe (U3NYECKHEe M XUMHUYECKHUE
CBOICTBA raJIOTEHOB U UX COEAMHEHUN (BO3MOYKHO MCIIOJb30BaHUE
BUJIEOMATEPHUAJIOB); O3HAKOMJIEHME ¢ o0Opa3uamMu XJOPHJIOB
(rajoreHusI0B); O3HAKOMJIEHME C oOpa3umamMu cepbl U e€
COEMHEHUSIMH (BO3MOYKHO HCIOJIb30BAHUE BHIEOMATEPUATIOB);
HaOJMIOZIeHUEe TMpolecca OOYIIIMBaHUSI caxapa IOJ JeHCTBHEM
KOHIICHTPUPOBAHHON CEPHOM KHUCIIOTHI; H3y4eHHE XHUMHYECKUX
CBOWCTB  pa30aBIEHHOW  CEpHOM  KHCJIOTBHI,  IPOBEICHHE
Ka4eCTBEHHON peakluu Ha cyib(}aT-uoH U HaONII0JIeHHEe MpU3HaKa
e€ MpOTEeKaHUsl; O3HAKOMJIEHHE C (PU3MUECKUMHU CBOWCTBAMU a30Ta,
dochopa M uX coeAMHEHUH  (BO3MOXHO  MCIIOJIb30BaHHE
BUIEOMATEPHAJIOB), 00pa3amMu a30THBIX U (POCHOPHBIX yI0OpeHHiT;
HoJy4YeHue, coOupaHue, paclo3HaBaHME U M3Y4YEHUE CBOMCTB
aMMUaKa; IpOBEJCHUE KaueCTBEHHBIX PEaKIMi HA MOH aMMOHHUS U
dochaT-uoH M M3ydeHHE  NPU3HAKOB  UX  INPOTEKaHMS,
B3aUMOJICVICTBUE KOHIICHTPUPOBAHHOM a30THOM KHUCIJIOTBHI C MEIBIO
(BO3MO’KHO MCIIOJIb30BaHUE BUAECOMATEPHUAJIOB); U3yUEHHE MOIEIeH
KPUCTAJUTMYECKUX  pemETOK  anmasa, rpaduta, ¢yiepeHa;
O3HAaKOMJICHHE C TPOLECCOM aACOPOIMHM PAaCTBOPEHHBIX BEILECTB
AKTHBUPOBAHHBIM YIJIEM M yCTPOWCTBOM IMPOTHUBOra3a; MOJy4eHUE,
cobupaHue, paclo3HaBaHUE U N3YUYEHHUE CBOIMCTB YIJIEKHCIIOro ra3a;
IIPOBEJICHNE KaUeCTBEHHBIX peaKlIUii Ha KapOOHAT- U CUIIMKAT-HOHBI
U U3Y4YEHHE [PU3HAKOB UX IPOTEKaHWsS; O3HAKOMIIEHHE C
IIPOIYKIIHEH CHUJIMKaTHOU [IPOMBIIIUIEHHOCTH; pelieHue
AKCIIEPUMEHTAJIbHBIX 337a4 1o TeMe «BaxHelne HeMeTaibl U UX
COEIUHEHUS.
JdemoHcTpaumnu:
e Bujaeomarepualsl: rajloreHsl ¥ UX COEIUHEHUS.
e (OO0pa3ibl XJIOPHUIOB.
e KoJsutekuuu (BuaeoMaTepuasl): cepa u €€ COeTUHEeHHUS.
e (OOyrnuBaHWe caxapa TOJa JACHCTBHEM KOHIIEHTPUPOBAHHOU
CEpPHOM KUCIIOTBHI.
o Komnexkumu: ¢ochop W ux coeauHeHus. BzaumopeiicTBue

MOMYJISIPHYIO  JINTEPATypy XHUMHUYECKOTO COACpKaHMUS,
CIPaBOYHbIE MaTepuabl, pecypcel cetu «MHTepHETY.
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KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MEJIBIO.
e Mogenu KpHUCTAUIMYECKUX  PEETOK — ajlMasa,
MOJIEKYJIBI (yJuiepeHa.
e AjcopOuust pacTBOPEHHBIX BEIIECTB AKTHBHUPOBAHHBIM YTIIEM.
[IpoTuBoras.
e Bujaeomarepuanbl: cuMKaTHas TPOMBIIUIEHHOCTb.
e Mogenu MOJIEKyJI OPraHMYeCKUX BEIIECTB.
IIpakTuyeckne padoThbi:
No 2. TTonyueHue COJIIHON KUCIIOTHI, U3y4eHUE €€ CBOMCTB.
Ne3. [Tonyuenue amMmmuaxa, U3y4yeHHe €ro CBOMCTB.
Ne4. Tlonmyuenue yriekucnoro rasza. KadecTBeHHas peakuus Ha
KapOOHAaT-NOH.
No5. Pemienne skcnepuMeHTaNbHBIX 33124 10 TeMe «HemeTramiby.
Boruuciienus:
® [10 YPaBHEHUSIM XMMUUYECKHUX PEAKIUH, €CIIU OJIMH U3 PEareéHTOB
IIaH B U30LITKE;
® 00BEMOB Ta30B IO YPaBHEHHIO PEAKIMM HA OCHOBE 3aKOHA
00BEMHBIX OTHOIIICHUH Tra30B;
® 110 YPaBHEHUSIM XUMUYECKUX PEAKLIUN;
MacCOBOM JOJIM BBIXO/Ia TIPOIYKTA PEAKIIUU;
® 110 YPaBHEHUSIM XUMUUYECKHUX PEAKIUH, €CIIN OJIMH U3 PEareéHTOB
JIaH B BUJI€ BOJTHOT'O pacTBOPA C M3BECTHOM MACCOBOM J0JIEH

rpadura,

Mertanmiel 1 ux
coenunenus. (9

9.)

OO01mas xapakTepruCcTUKa XUMUYECKIX JIEMEHTOB — METAJIJIOB Ha
OCHOBaHUU UX MOJ0KeHUs B [leprognyeckoit cucteMme XuMUIECKUX
sanemenTtoB J[. M. MenneneeBa u ctpoeHus aromoB. CtpoeHue
METaJIIOB. Mertamnuueckas CBS3b u MeTaIndecKas
KpUCTAJUTMYECKas PeIIETKa. DIEKTPOXUMHUYECKUHN Psil HAPsHKEHUI
MeTa JIoB. Du3ndYecKrue U XUMUYECKHE CBOMCTBA MeTauioB. OO01ue
CrocoObl MONy4eHUs MeTauioB. [IoHATHE O KOPPO3HH METAIOB,
OCHOBHBIE CHOCOOBI 3alIUTHI WX OT Koppo3uu. CraBbl (CTalib,
9yT'yH, IIOpPATIOMUHHUNA, OpoH3a) W WX TpHUMEHEHHE B OBITY U
MIPOMBIITUICHHOCTH.

[Ilenounble MeTamel: mosiokeHue B llepuoamyeckon cucreme
xuMmudeckux sneMenToB Jl. 1. MeHneneeBa; cTpoeHHEe UX aTOMOB;
HaxoKJieHue B npupoze. Puznueckue U XMMUYECKUe CBOMCTBA (Ha

pacKpbIBaTh CMBICII U3y4aE€MBbIX ITOHATUN U IPUMEHSATD 3TH
MOHATHSA IpU OINHMCAHMM CBOWCTB BEUIECTB MU MX
IIpEBPAILCHHUI;

00BSACHATH 00IIIKE 3aKOHOMEPHOCTH B N3MEHEHHUN CBOWCTB
3JIEMEHTOB-METAIIOB U KX COEUHEHUN C YYETOM CTPOEHUS
HX aTOMOB;

XapaKTepU30BaTh CTPOEHHUE METaJIOB,
(u3nuecKre U XUMHUYECKHE CBOMCTBA METAILJIOB;
XapakTepu3oBaTh 00IIHMe CIOCOOBI OTYUYEHUSI METAIIIOB,
OO0BACHATH O0ILIMEe 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
JJIEMEHTOB-METAJUIOB B TIPyNIlaXx M HX COCIUHEHUH C
YYETOM CTPOCHUS UX aTOMOB;

o0mue
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npuMepe HaTpus U Kanus). OKCHIBI U TUIPOKCHUIBI HATPHUS U KaJIHsl.
[IprMeHeH e METOYHBIX METAUIOB U UX COCIUHEHUMU.

[llenouno3eMeNnbHBIC METAJIbl MATHUM U KaJIBITUIN: TTOJI0KEHUE B
Ilepuoguueckoil cucreMe XuUMHYeCKHX dnemeHtoB [ .
MeHnneneeBa; CTPOCHHUE HMX aTOMOB; HaXOXJEHHE B MPHUPOJE.
du3nyeckie W XUMHUUYECKHE CBOMCTBA MAarHusd W KalIbIUS.
Baxneiime coequHeHUs Kaiublds (OKCHJ, THUIPOKCHI, COJIN).
JKécTkocTh BOJBI M CITOCOOBI €€ yCTpaHSHHMS.

Anmomunuii:  nonoxenue B llepuonuueckoit  cucrteme
xuMmuueckux snementroB /J[. M. MeHnaeneeBa; CTpO€HHE aToMma;
HaxoxjeHue B mnpupoje. dPusznyeckue U XUMHYECKHUE CBOMCTBA
anoMuHusA.  AMQOTEepHBIE CBOWMCTBA OKCHJA M T'MJIPOKCHIA
AJTFOMUHUS.

Kene3o: nonoxenne B [lepruoanueckoil cCUCTEME XUMHYECKUX
snemeHToB JI. M. MenaeneeBa; CTpoeHHE aToOMa; HaXOXKJICHHE B
npupoje. Puznueckue U XMMUYECKHUE CBOMCTBA xene3a. OKCHUIbI,
ruapokcuabl u conu xenesa(ll) u xenesa(Ill), ux cocras, cBoicTBa
Y TIOJTyYECHHUE.

XUMHYECKH#i IKCIIEPUMEHT: 03HAKOMIICHHE ¢ 00pa3liaMu MeTall-

JOB M CIUIaBOB, MX (PU3MUYECKMMM CBOWCTBAMH; H3Yy4YEHHUE
pe3yNbTaTOB KOPPO3HH METaNIOB (BO3MOXKHO HCIIOJNIbH30BaHHE
BUJICOMAaTEpPHANIOB), OCOOEHHOCTEM  B3aMMOAECHMCTBHS  OKCHJAA
Kamplluss M HATpuUs C BOJOM (BO3MOXKHO HCIOJB30BaHUE
BHUJIEOMATEPHAIIOB); HCCIIEJOBAHWE CBOMCTB KECTKOW  BOJIBI;
mpolecca ropeHus xene3a B KUCIopoie (BO3MOKHO HUCIIOJIb30BaHNE
BUJICOMATEpHUANIOB);  MPU3HAKOB  MPOTEKAaHUS  KaueCTBEHHBIX

peakInii Ha HOHBI (MarHusl, KaJIbIHs, AIFOMUHUS, ITUHKA, xKene3a(ll)
u xeneza(Ill), memau(Il)); HabmroneHue W OMHCAHHME TPOIIECCOB
OKpaIllUBaHUs IUIAMCHH WOHAMH HATPHUsS, KaIWs ©  KaJIbIUS
(BOBMOXHO HCIIOB30BAaHUE BHUACOMATEPUATIOB); HCCIEIOBAHUE
aM(pOTEPHBIX CBOKCTB TUAPOKCH A ATFOMUHUS U THAPOKCHIA ITUHKA;
pelieHrne DSKCIEepUMEHTANBHBIX 3a7ad 1Mo Teme «BaxHeitmue
METAJIIBI U MX COCTMHEHUS.

JleMoHCTpanum:

e (O3HakomJIeHHE C oOOpa3llaMl METAUIOB U CIUIABOB, WX

XapakTepu30BaTh (PU3NYECKUE W XHUMHYECKHE CBOMCTBA
MPOCTHIX BEUIECTB METAUIOB M MX COCAMHEHUH (OKCHJIOB,
THAPOKCHJIOB,  COJICH), CIOCOOBI WX  IOJy4YeHUs,
MIPUMEHEHUE U 3HAUYCHUE B NMPUPOJIC U KU3HU YEIOBEKA;
pacro3HaBaTh C MOMOIIbIO KaYECTBEHHBIX PEAKIIUHA MOHBI
METaJUIOB (MarHus, allOMUHUS, [IMHKA, KeJie3a, MEJH );
OOBSCHITh 3aBUCUMOCTh (PU3NYECKUX CBOMCTB METAJLIOB
OT BUJIa XUMHUUYECKOU CBSI3U MEXKIY UX aTOMaMHu;
HaOIIOJaTh W ONKCHIBATH XWMHUYECKHE PpEaKIuu C
TTOMOIIBIO €CTECTBEHHOTO SI3bIKA U SI3bIKA XUMUH;
HaOIOIaTh  JEMOHCTPHPYEMbIE U CaMOCTOSITEIIBHO
MIPOBOIUMBIE OTIBITHI;

ONUCHIBaTh CBOMCTBA M3yYaeMbIX BEILIECTB HAa OCHOBE
HaOJIIOICHUH 32 UX MIPEBPAIICHUSIMU;
JIOKa3bIBaTh ~ aM(OTEpHBI  XapakTep
ruApokcuioB amoMunus u xxenesa(lll);
CPaBHUBATHh OTHOLIEHUE M3yYAaEMbIX METAJJIOB U OKCHJIOB
METAJJIOB K BOJIC;

CpaBHMBATh OTHOIICHUE TUJIPOKCHUIOB HATPHS, KAJIBLIUS U
ATIOMUHMS K PACTBOpPaM KHUCJIOT U IEJIOYEH;
pacro3HaBaTh OMNBITHBIM NMYTEM THIPOKCUA-HUOHBI, MOHBI
Fe2+ m Fe3+;

cleoBaTh paBuiiaM 0e30macHoi paboThl B TabopaTopuu
npu WCIIOJIb30BaHUH XAMHYECKON TOCY/TbI u
00opynoBaHus;

MIPOU3BOJUTH BBEIYUCIICHUS 110 XUMHUYECKUM YPaBHEHUSIM;
WCII0JIH30BATh MPH BBHIMOJTHEHUH YU€OHBIX 3aJaHUN TEKCThHI
yueOHUKa, crpaBouHble Marepuansl ([lepuogmueckyro
cucremy xumudeckux snemeHToB [I; W; Mengaeneesa,
TaOJIMIly PacTBOPUMOCTH KHCJIOT, OCHOBAaHUH U CONed B
BOJI€, MJIEKTPOXUMUYECKUH sl HAPSYKEHUI METaJIOB);
WCIIONIb30BaTh MPHU BHITIOJTHEHUHN y4YEOHBIX 3aJaHUN U B
MPOIIECCe HCCIIENOBATEILCKOM JICSITEIBHOCTA  HAay4YHO-
MONYJIAPHYIO JINTEPATypy XHUMHUUECKOTO COJAEpKaHUA,
CIIPaBOYHBIE MATEPHAIIBI, pecypchl ceTu «MHTEepHETY.

OKCH OB n
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¢bu3MYecKuMU  CBOMCTBaMU.  Mojenu
PELIETOK METAJUIOB.
e Bujeomarepuansl: KOppO3Usl METAILIIOB.
e BsaumopeiictBue Hatpus ¢ Boaod. OkKpalluBaHUE IUIAMEHU
MOHAMU HaTpHs U Kajusl.
e OkpalMBaHue IUIAMEHU HOHAMH KaJIbI[Hs.
e BsauMojelicTBUE OKCHIA KAJIbIUS C BOIOM.
e Bujeomarepuansl: TOpEHHE KeJie3a B KUCIOPOJIE U XJIOpE.
IIpakTnyeckue padboTbi:
Ne 6. J)K€ctkocTh BO/IBI M METO/IBI €€ YCTPAHEHUS.
Ne 7. PenieHne sKkciepuMEeHTAIbHBIX 3314 110 TeMe «MeTalb».
Boruuciienus:
® [10 YpaBHEHHUSM XUMUYECKUX PEAKIUH, €CIIU OJUH U3 PEarcHTOB
JIaH B U30BITKE UM COJIEPKUT MPUMECH;
® MAaCCOBOH JJOJIM BBIXOJ1a IPOJYKTA PEAKLINH;
® 110 YpaBHEHHUSIM XUMHUYECKUX PEAKIUH, €CJIU OJUH U3 pearcHTOB
COJICPKUT PHUMECH.

KPUCTATITMYICCKUX

Xumus
OKpY’Karolas
cpena. (5 4.)

HoBrle marepmanbsl u TeXHONOTHU. BemecTBa M MaTepuaibl B
MIOBCEHEBHOM KU3HU yesloBeKa. XUMHUsI U 3/I0POBbE.

be3onacHoe MCTONB30BaHNE BEUIECTB M XMMHUYECKUX PEaKIuil B
OBITY.

[TpupoaHbIE HCTOYHHUKH YTIIEBOIOPOIOB (YrOib, IPUPOIHBIH a3,
He(QTb), NPOAYKTHl HUX TMepepaboTKH, HUX poib B OBITY U
POMBIIIJICHHOCTH.

OcHOBBI 9KOJIOTUYECKOM I'PaMOTHOCTH. XuMHUECKoe
3arpsi3HEHUE  OKpY’Kawmier cpenbl (IpenesbHO  OMyCcTUMAast
KoH1eHTpanus Bemects — [1/1K).

Posib XxvMuu B pemieHr# SKOJIOTHIECKUX MTPOOIIEM.
XHMHYECKHI HJKCHePUMEHT: Hu3ydeHHe oOpa3loB MaTepHalioB
(cTexI10, CIIaBbl METAJLIOB, IOJTMMEPHBIE MaTEPUAITHI).

XapaKkTepu30BaTh pOJIb XUMHH B pPa3lWYHBIX cdepax
NeSITebHOCTH JIFOJIeH, OCHOBHBIE BEIIECTBA U MaTepHallbl,
MIpUMEHSIEMbIE B )KU3HU COBPEMEHHOT'O YEJIOBEKA;
OOBSICHATB yCJIOBUS O€30MaCHOTO MCIIOJIB30BaHMS BEIIECTB
Y XUMUYECKUX PEaKIni B OBITY;

aHAJIM3UPOBATh U KPUTHUECKU OLIEHUBATH MH(OpPMAIHIO O
BJIUSHUM  TPOMBILIUIEHHOCTH, CEJIbCKOTO  XO3SHCTBA,
TPAHCIIOPTA U JpP.; HA COCTOSIHUE OKPY>KAIOILEN CPEJIbI;
yYMETh OKa3bIBaTh MEPBYI0 IOMOIIb MPH XUMHUYECKHX
0’KOTaX M OTPAaBJICHHUSX;

NPUHUMATDH Y4acTHe B OOCYKICHUH IPOOJIeM XUMHUECKON
U DKOJIOTUYECKOM  HANpaBIE€HHOCTH,  BBICKAa3bIBAaTh
COOCTBEHHYIO TMO3ULMI0O MO TMpolieMe U Tpeiararh
BO3MOXKHBIE IIYTH €€ PEIICHHUS.

KonuyecTBo yueOHBIX 4aCOB Ha TEMY MOKET BAPbUPOBATHCS HA YCMOTPEHUE YUUTENS], HEU3MEHHBIM OCTAETCS 0011e€ KOJTMYECTBO
4acOB Ha BECh I'oA. 4 pe3epBHBIX YpPOKa NPEJHA3HAYEHBI I CaMOCTOSATEIBHOTO PACIPENENICHNs YUUTEIEM KOJIUYEeCTBA YacOB Ha
TEMAaTUYECKUM KOHTPOJIb, Ha OOy4YEHUE MOATOTOBKE 3JEMEHTApPHBIX YUEOHBIX MPOEKTOB, HAa Pa3BUTHE YMEHUS IMOJIb30BATHCA
CIIPaBOYHOM JIUTEPATYypPOH, B TOM YHUCJIE B 3JIEKTPOHHOUN opMe U B ceTu «HTEepHETY.

44



[Ipu pazpaboTke pabouei mporpaMmMbl B TEMATHYECKOM TUIAHUPOBAHUU JOJIKHBI ObITh YYTEHBI BO3MOKHOCTU HCIIOJIb30BaHUS
ANEKTPOHHBIX (IU(POBBIX) 00pa30BaTEIbHBIX PECYPCOB, SBISIIOUIUXCS YYEOHO-METOJUYECKMMU Marepuaiamu (MyJIbTUMEAUIHbIC
IPOrpaMMBbl, SJIEKTPOHHbIE YYCOHUKU M 33JJAYHUKH, DJIEKTPOHHBbIE OMOIMOTEKH, BUPTyaJIbHbIE JTAOOPATOPUU, UTPOBBIE MPOrPAMMBI,
KOJUIEKIIUU LIU(PPOBBIX 00pA30BATEIbHBIX PECYPCOB), UCIIOJIb3YEMbIMHU sl OOYUEHUS U BOCIIMTAHUS PA3JIMYHBIX TPYIII MOJIb30BATEINICH,
MPEICTABICHHBIMU B 3JIEKTPOHHOM (LU(PPOBOM) BHUJIE U PeATM3YIOIUMH TuaakThudeckue Bo3mMokHocTH VKT, conepikanne KOTOpbIX
COOTBETCTBYET 3aKOHOJIaTEILCTBY 00 00pa30BaHUH.
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