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|. IlosicHuTeIbHAs 3aNMCKA

1. OO0mas xapakTepuCcTUKA y4eOHOI0 MpeaMeTa

Bxiag ydueOHOro mpeamera «XHMHS» B JIOCTHIKCHHE IICJICH OCHOBHOTO
obmiero oOpa3oBaHHsS OOYCJIOBJICH BO MHOTOM 3HAUYCHHEM XHUMHYCCKON HAyKH B
MO3HAHWW 3aKOHOB IPHUPOJIbI, B Pa3BUTHH IPOU3BOJUTEIBHBIX CHJI OOIIECTBa U
CO37aHUH HOBOM 0a3bl MAaTECPHAIILHON KYJIBTYPBHI.

XUMHSI KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAyK paclpoCTpaHUjIa CBOE
BIIUSIHUC HA BCE 00JIACTH YEIIOBEYECKOTO CYIIECTBOBAHMS, 3ajajla HOBOE BUICHUE
MHUpa, CTaJia HEOTHEMJIEMBIM KOMIIOHEHTOM MHPOBOHN KYJIBTYPbI, HEOOXOIUMBIM
YCIIOBHEM XHU3HH OOIECTBA: 3HAHNE XUMHUU CITY>)KUT OCHOBOU 1711 ()OPMUPOBAHUS
MHPOBO33pPEHHUS YEJIOBEKa, €ro MPEACTaBICHUI O MaTepUaTbHOM €IMHCTBE MHUPA;
BOXHYIO  pOJIb  WUrparoT  (OpMHpyeMble  XHMHEH  TPEACTaBICHUS O
B3aMMOTIPEBPAIIEHUAX JHEPrUd W 00 DBOJNIOIMU BEIIECTB B  IPHUPOJIE;
COBpPEMEHHAs XMMHUS HapaBjIeHa Ha pelieHrue rio0albHBIX MPOOJIeM YCTOWUHNBOTO
pa3BUTHUSI  YEJIOBEYECTBA —  CBHIPbEBOHM, DJHEPreTUUYCCKOW, MHIICBOH W
AKOJIOTHYECKOMN 0€30IacCHOCTH, MPOOJIEM 3IpaBOOXPAHCHHUS.

B ycrmoBusx Bo3pacrarpomiero 3HaueHHS XUMHU B JKU3HH OOIECTBa
CYIIECTBEHHO IIOBBICHJIACh PpOJb XUMHYECKoro oOpa3oBaHus. B 1miane
COITMAJIM3AIMK OHO SBJISICTCS OJHUM M3 YCIOBUH (OPMHUPOBAHMS HHTEJICKTA
JUYHOCTH ¥ TAPMOHHYHOTO €€ Pa3BUTHS.

CoBpeMEHHOMY YEIIOBEKY XWMHUYECKHE 3HAaHUS HEOOXOIWMBI IS
MPUOOPETEHUS OOMIEKYITYPHOTO YPOBHS, MIO3BOJISIONIETO YBEPEHHO TPYIAUTHCS B
COIIMYME M OTBETCTBEHHO Y4acCTBOBAaTh B MHOTOOOpPA3HOM >KM3HU OOIIECTBA, IS
OCO3HAHMS BAXKHOCTH Pa3yMHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO M 30POBBIO
JIPYTUX, K OKpYXalomeld MPUPOTHON cpeie, IS TPaMOTHOTO IOBEIACHUS TIpHU
WCITOJIb30BAHUU PA3IMIHBIX MAaTePUATIOB M XMMHUYCCKUX BEIIECTB B TTOBCETHEBHOM
JKU3HU.

XuMHuueckoe 00pa3oBaHME B OCHOBHOM IIKOJE SIBIsETCS 0a30BBIM 10
OTHOIIICHHIO K CHCTeME OOIIero XuMudeckoro oobpasoBanus. IloaTomy Ha
COOTBETCTBYIOIIIEM €My YPOBHE OHO peajii3yeT MPHUCYIIHE OOIIEMY XUMHYECKOMY
00pa3oBaHUIO KIFOYEBBIE IIEHHOCTH, KOTOPBIE OTPAKAIOT TIOCYJAapCTBEHHEIE,
0OIIIeCTBEHHBIC ¥ MHIUBUAYAJIbHBIC TTOTPECOHOCTH. DTUM OMPEIEIIICTCS CYITHOCTD
oO1ielt crpaTeruy 00y4YeHus, BOCIIUTAHUS M Pa3BUTHS O00yUYaIOIIUXCS CPEICTBAMHU
y4eOHOTO TIPeAMETa « XUMHUS.

N3yuenue npeamera:

®  CHoCOOCTBYET pealu3alMi BO3MOXKHOCTEH Ui CaMOpa3BUTHS U
dbopMUpOBaHUsI KYJIbTYPhI JIMYHOCTH, €€ 0011el U (PYyHKIIMOHAIBHON IPaMOTHOCTH;

® BHOCUT BKJaJd B (QOPMUPOBAHUE MBIIIJICHUSI W TBOPYECKHUX
CIIOCOOHOCTEM  MOAPOCTKOB, HABBIKOB WX  CAMOCTOSATENIbHOW  y4eOHOM
JICSITCIbHOCTH, AKCIEPUMEHTAIBHBIX u HUCCJICI0BATEIbCKUX YMEHUH,
HEOOXOJMMBIX KaK B TIOBCEIHEBHOW KW3HU, TaK W B MpodeccHoHaTbHON
JICSITEIbHOCTH;

® 3HAaKOMHUT CO CHGHH(bHKOfI HAay4YHOro MbIOUICHUS, 3aKJIaAbIBACT
OCHOBbI MECJIOCTHOI'0 B3rsila Ha CAWMHCTBO IPHPOJABI M YCJIIOBCKA, SABJISICTCA



OTBCTCTBCHHBIM JTallOM B (bOpMHpOBaHI/II/I eCTeCTBeHHO-Hay‘-IHOI\/'I I'paMOTHOCTH
IMOAPOCTKOB,

® cnocoOcTByeT  (OPMUPOBAHMIO  LIEHHOCTHOTO  OTHOLIEHHMS K
€CTECTBEHHO-HAYYHBIM 3HaHUAM, K IPUPOAE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B
HKOJIOTHYECKOE 00pa30BaHuE O0yUYaOLIUXCS.

Hazpannble HampaBieHMss B OOyYE€HHHM XHUMHUU  OOECHEUMBAIOTCA
cneuMPUKON coiepkaHUsl IpeaMeTa, KOTOPbIM SBISETCS  I€1arorU4ecKH
alaliTUPOBAHHBIM OTpa)kKeHUEM 0a30BOM HAYKM XMMUU Ha OIPEIEICHHOM JTale ee
pa3BUTHA.

Kypc XxumMum OCHOBHOM IIKOJIBI OPHUEHTHUPOBAH HA  OCBOECHHUE
OOy4alolUMHUCSI OCHOB HEOPraHUYECKOM XUMHUU U HEKOTOPHIX TOHSATHH H
CBEJICHUI 00 OTACIBHBIX 00BEKTAX OPraHUUECKON XUMUHU.

CrtpykTypa coaepxaHus npeaMera cpopMupoBaHa Ha OCHOBE CUCTEMHOIO
noaxona K ero uzydeHuro. Conep:kaHue CKIAABIBAETCA U3 CHUCTEMBI MOHATHUU O
XUMUYECKOM DJIEMEHTE U BEIECTBE U CUCTEMBI IIOHATUN O XUMHUYECKON PEaKLUU.
O0e 3Tu cucTeMbl CTPYKTYPHO OPraHM30BAaHbI MO MPUHIUIY MOCIEI0BATEIBHOTO
pa3BUTHs 3HAHUM HA OCHOBE TEOPETUYECKUX IIPEICTABICHUM PA3HOIO YPOBHSA:
aTOMHO-MOJIEKYJIIDHOTO YYE€HHs KaK OCHOBBI BCErO €CTECTBO3HAHUA, YpPOBHS
Ilepuoguyeckoro 3akona JI. M. MeHneneeBa Kak OCHOBHOIO 3aKOHA XUMUHU,
YUYEHUS O CTPOCHMM aroMa U XUMHYECKOM CBfA3M, MpEACTaBICHUN 00
IEKTPOJIMTUYECKON JUCCOLMALIMM BELIECTB B pacTBOpax. Teoperndeckue 3HaHUSA
pacCMAaTpUBAIOTC HA OCHOBE JMIMPUYECKH IIOIYYEHHBIX M OCMBICIEHHBIX
(akTOB, pa3BUBAIOTCS MOCJIEI0BATEIBLHO OT OJTHOTO YPOBHS K APYTOMY, BBITOJIHSS
(GbyHKUMHA OOBACHEHHSI U MPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS M BO3MOXKHOCTEN
MIPAKTUYECKOTO PUMEHEHUS U MTOJTYYECHUS N3YyYaEeMbIX BEILIECTB.

Takas opraHuzaiusi colepKaHusl Kypca CIOCOOCTBYET MpPEICTaBICHUIO
XUMHYECKOM COCTABJISIONIENM HAyYHOW KapTHUHBI MHUpPA B JIOTMKE €€ CUCTEMHOU
npuponbl. TeM cambiM oOecrieunBaeTcsi BO3MOXKHOCTH (OPMUPOBAHUS Y
oOyyaroluxcs LIEHHOCTHOTO OTHOLIEHHMsI K HaydHOMY 3HaHHIO U METoAaM
IIO3HAHUA B HayKe. BaXHO Takke 3aMETUTh, YTO OCBOCHHUE COJEpKaHUs Kypca
IIPOMCXOAUT C IIPUBJICYEHHEM 3HAHUW W3 paHee M3YYEHHBIX KYypPCOB:
«Oxpyxatomuii Mup», «buonorusi» u «Pu3nKay».

2.  KoppeknuoHHO-pa3BUBAIOIINIA MOTEHIIHAJ Y4eOHOI0 NMpeaMeTa

KoppekimoHHo-pa3BUBaOIni NOTEHIIHAI y4eOHOTO npeameTa
«buonorusi»  obecneyrBaeT  MPEOJIOJICHHE  OOYYaIOIIMMHCS  CIEAYIOLIUX
crienuPpUYeCcKuX TPyAHOCTEH, 00YCIOBICHHBIX CIA00BUICHUEM:

e YactuyHoe  OTCYTCTBUE Y  OOYyYalOlIMXCS  BO3MOKHOCTH
paccMaTpuBaTh OOBEKTHI, HAOIIOJATh MPOILIECCHl, MPOTEKAIOUIUE C Yy4aCTUEM
KUBBIX OPraHU3MOB, SIBIICHUS TPUPOJBI, TPOBOAWTH JabOpaTOpHBIE PaOOTHI,
OTIBITHI ¥ SKCIIEPUMEHTHI C ONOPOI Ha 3pUTENbHBIN aHAIN3ATOP;

®  HecOPMHUPOBAHHOCTH WM (PParMEHTAPHOCTH Psijia MPEICTaBICHUN;

®  y3KHIl KpPYyro3op M HEAOCTAaTOYHBIA I ONMHCAHMSI OWOJIOTHYECKUX
O00BEKTOB, MPOLIECCOB U SBJICHUH CIIOBApHBIN 3amac;

®  0OeqHOCTb BOOOpaKEHUSI.



[Ipeongonenne yka3aHHBIX TPYAHOCTEM HEOOXOAMMO OCYIIECTBISATH Ha
KOKJIOM ypOKE Yy4YHTEIeM B  IIpOLlECCE  CHEUUaIbHO  OpPraHW30BAaHHOMN
KOPPEKLIMOHHON PadOTBHI.

3. Hean u 3apa4u (001eodpazoBaTeibHble, KOPPEKIMOHHbIE)

K HampaBieHHIO IEpBOCTENIEHHOM 3HAYUMOCTH MpU peaM3aluu
oOpa3oBaTenpHbIX (QyHKUMHA Tpeamera «XUMHS»  TPAJUIMOHHO  OTHOCST
(opMUpOBaHNE 3HAHUII OCHOB XMMHUYECKOM HAyKH KakK OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHHUA, IPAKTUYECKOM JAESITEIbHOCTH YEJIOBEKa M Kak OJHOIO W3
KOMIIOHEHTOB MHPOBOW KyJIbTYpHI. 3aJada MpeAMeTa COCTOUT B (hOopMHpOBAHUH
CUCTEMBbl XHMHUYECKHX 3HAHWM — BaXXHEUIMX (PAKTOB, TOHITHH, 3aKOHOB U
TEOPETHUYECKUX MOJOKEHHUM, JIOCTYNHBIX OOOOIIEHHII MHPOBO33PEHUYECKOTO
XapakTepa, fA3blKa HAayKW, 3HAHUW O HAYYHBIX METOAAaX HM3YYEHHs BEIIECTB WU
XUMUYECKUX PEaKLni, a TakKe B POPMUPOBAHUU U PA3BUTHH YMEHHI U CIIOCOOOB
NESTEIIbHOCTH, CBSI3aHHBIX C IUIAHUPOBAHUEM, HAOJIOJEHHUEM M IPOBEACHUEM
XUMHUYECKOTO IKCIEPUMEHTA, COONIIOIEHHEM MpaBWil 0€30MacHOro oOpallleHus ¢
BEILECTBAMM B [IOBCETHEBHOW KU3HH.

Hapsngy ¢ atuM nenu u3ydeHus NnpeaMera B IporpaMMe YTOYHEHBI U
CKOPPEKTUPOBAHbI C YYETOM HOBBIX MPUOPUTETOB B CUCTEME OCHOBHOT'O OOLIETO
obOpazoBanus. CerogHs B oOpa3oBaHMM 0CO00 3HAUMMON  IpPHU3HAETCS
HAIpaBJIEHHOCTh OOy4YyeHUsT Ha pa3BUTHE M  CaMOpPAa3BUTHE  JIMYHOCTH,
(bopMHpOBaHUE €€ UHTEIUIEKTA U 001Iel KyJIbTypbl. O0OydYeHHE YMEHUIO YUYUTHCA U
IpPOJOJKATh CBOE OOpa3oBaHHWE CaMOCTOSITEIBHO CTAaHOBUTCS OJHOM W3
BOKHEUIIUX PYHKIUH y4EOHBIX TPEIMETOB.

B cBA3M ¢ 3TUM 1OpH U3YYEHUM TMIpeAMEeTa B OCHOBHOM IIKOJE
JOMUHUPYIOILEE 3HAU€HUE MPUOOPETH TaKUE LENH, KaK:

®  (opmMupoBaHHWE HWHTEIJIEKTYaJlbHO Pa3BUTOM JIMUHOCTU, TOTOBOM K
caM0O0Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY MPHUHSATUIO PEIICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

®  HampaBJEHHOCTh OOY4YEHHUS Ha CHUCTEMAaTHYECKOE MPUOOIIECHUE
y4alquxcss K CaMOCTOSITEIBbHOW II03HABATEIBHOW JEATEIBHOCTH, HAYYHBIM
METO/IaM TO3HaHUs, (GOPMHUPYIONUM MOTHBALIMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUH;

® oOecrieueHHe YCIIOBHIA, CTIIOCOOCTBYIOITUX IPUOOPETCHUIO
OOyJaromMMHUCST ~ OIbITa  Pa3HOOOpPAa3HOW  JNESATeIBbHOCTH,  TO3HAHUA U
CaMOITO3HAHUS, KIFOUEBBIX HABBIKOB (KJIFOYECBBIX KOMITCTCHITHI), HWMECIOIINX
YHHBEPCATbHOE 3HAYCHHUE ISl PA3IUYHBIX BUJIOB JICATEILHOCTH;

®  (opmupoBaHue yMEHUHU OOBACHATH M  OIEHUBATH  SIBJICHUS
OKPYKaIOIIEro MUpa HA OCHOBAaHWU 3HAHWM U ONBITA, MOJYYCHHBIX TP U3YYCHUU
XUMUHU;

®  (opmupoBaHue y oOOydYaromMXCsl TYMaHUCTUYECKUX OTHOIICHUH,
MOHMMAHUSl IIEHHOCTHM XUMUYECKUX 3HAHUW [JI1 BBIPAOOTKH HKOJOTHUECKHU
1EJeCO00pa3HOro TMOBEIEHUS B OBITY W TPYJIOBOM JEATEIbHOCTH B LEJAX
COXPAaHEHMS CBOETO 30POBbS U OKPYKAOLIEH MPUPOTHON CPEIIbI;



®  pa3BUTHE MOTHUBAIIUHU K 00YUYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJTIO U
CaMOBOCITUTAaHUIO HA OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpO(MIIsI U HANMpaBICHHOCTH JaJIbHEHIIIETO
oOy4eHus.

Koppexkuuonnbie 3aga4u:

e  PazBuTHE 3pUTEIBHOIO, 3pUTENBHO-0CA3ATEIBHOIO BOCIIPUSTHUS;

e  Pa3BuTue NpoU3BOJIBHOIO BHUMAHUS.

e  PazBuTue nmamsTH.

e [Ipeononenue BepOaamu3Ma 3HaHUIA.

e  PasBuTHE CBI3HON YCTHOM Y MMCbMEHHOMW PEUH.

e  (OO0oramieHue akTUBHOTO U MACCUBHOTO CIIOBApS.

e  Pa3BuTuE HAaBBIKOB 3pUTEIBHOIO, 3PUTEIIBHO-0CI3aTEIbHOIO aHAIN3A.

e  Pa3BuTue HaBBIKOB OCS3aTEILHO-3PUTEIBHOTO OOCIENOBaHUS U
BOCIIPUATUS  LBETHBIX WM  YEPHO-OENbIX  (KOHTPACTHBIX)  pEIbePHBIX
M300paKeHUN (MIUTIOCTPALIUNA, CXEM, MAKETOB, YEPTEHKHBIX PUCYHKOB H T.II.).

e  Pa3BuTue CHEUUAJIbHBIX MPUEMOB OOCIEIOBAaHUS U H300paKEHUS
U3y4aeMbIX 0ObEKTOB IOCTYITHBIMH CIIOCOOAMH.

e  Pa3BuTue, YTOUHEHHE WJIM KOPPEKLUS MTPEACTABICHUN O IPEIMETaX U
IIPOIIECCAX OKPYKAKOIIEN NEHCTBUTENBHOCTH.

e  Pa3BuTuHe HAaBBIKOB BepOaIbHOW KOMMYHUKAIUH.

e  (CoBeplIEHCTBOBAaHME YMEHHUS NPHUMEHSATHh HEBEpOaJIbHbIE CIOCOOBI
OOIICHHUS.

4. MecTo y4eOHOro npeaMera B yueOHOM IJIaHe

B cucreme ob6miero oOpaszoBaHusi «XuUMHs» TPU3HAHA 00s3aTEIHHBIM
y4e€OHBIM TMPEAMETOM, KOTOpPBIM BXOJUT B COCTaB MpeIMETHON olxactu
«EcTecTBEeHHOHAaYYHBIE TPEAMETHDY.

Yuebubim manom (BapuanT 1 AOOII OOQO) Ha u3zyudeHwe y4eOHOTO
npeamera «Xumusi» B 11 kmacce orBeneHo 34 ydeOHbIX yaca — mo 1 yacy B
HEJIEJII0 B COOTBETCTBUU C TEM, YTO COJEPNKAHUE U IUIAHUPYEMBIE PE3YJIbTAThI
pa3paboTaHHbIX  00pa3oBaTEIbLHBIMU OpraHu3alusIMu  00pa30BaTEIbHBIX
OporpaMM JIOJDKHbI  OBITh  HE HMXKE COOTBETCTBYIOLUX COJIEPKAHUA U
IUTAHUPYEMBIX PE3YyJIbTaTOB (peepabHBIX IPOrpaMM.

IIpuHIMIIBI M MOAXO/AbI K NPOJIOHTALMM Y4e0HOIr0 MaTepuaJia
[IpostoHranus He MpeAnoJIaracTcs
I11. Conep:xanue o0yueHus
1. TeopeTnyeckre OCHOBbI XUMHUH
XUMUYECKUN diIeMEHT. AToM. Sapo aroma, H30TONBL. DIEKTPOHHAS
000J109Ka. DHEPreTUICCKUE YPOBHH, MMOAYPOBHU. ATOMHBIE opOuTany, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpeeNieHusl AIEKTPOHOB M0 OpOUTANISIM B aTOMax
AJIEMEHTOB MEPBbIX YETHIPEX NEPUOI0B. DNEKTPOHHASI KOH(PUTYpaIUsi aTOMOB.
ITepuomnueckui 3akoH W llepuoguueckas cucTeMa XUMHUYECKHUX
snementoB  JI.M. Mengeneera. CBsizb NEPUOAMYECKOTO  3aKOHA U
[leppoanyeckoit cucrembl xumuueckux 3nemeHToB J[.M. MenneneeBa c¢



COBPEMEHHOM Teopuel CTPOEHHUsI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB
XUMHUYECKUX JIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CIOKHBIX BELIECTB IO
rpyIIaM 1 NepruoJaM. 3Ha4CHHE NEPUOIUYECKOTO 3aKOHA B Pa3BUTHH HAYKHU.

CrpoeHnne BeniecTBa. XHMHUYECKas CBsS3b. Buapl XHMHYECKOH CBS3H
(KoBaJieHTHAsi HEMOJIApHAs U TMOJISIpHAsI, HOHHAs, METa/Inyeckas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJICHTHOM XHMHYECKOW CBsi3M (OOMEHHBIH U JIOHOPHO-
akuenTopHsiii). BogoponHas cBsizb. BaneHTHOCTh. DIEKTPOOTPHUIIATENHHOCTb.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.

BemectBa MOJIEKYJIIPHOTO UM HEMOJEKYJISIPHOTO CTPOCHHUS. 3aKOH
MOCTOSIHCTBA ~ COCTaBa  BENIECTBA. [HWIIBI  KPUCTAIUIMYECKHUX  PEMIETOK.
3aBUCUMOCTh CBOMCTBA BEUIECTB OT TUIA KPUCTATUIMUECKON PEIIETKH.

[lonatue o nucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOUIHBIE PACTBOPHI.
MaccoBas 10Jis1 BEIIECTBA B pacTBOPE.

Knaccuduxanus HEOPTaHUYECKUX COEIMHEHUM. Homenknatypa
HEOPraHUYECKUX BEILECTB. ['enetnueckas CBSI3b HEOPTaHUYECKUX
BEILIECTB, MPHUHAJICKAIUX K Pa3IUYHBIM KJIacCcaM.

Xumuueckass peakuua. Kiaccudukanuss XUMHYECKHUX  peakiuil B
HEOPraHWUYECKON U OPraHUYECKOW XMMHH. 3aKOH COXPAHEHUSI MAacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUH PU XUMHUECKUX PEAKLIHSIX.

CKOpoCTh peakiuu, e€ 3aBUCUMOCTh OT pa3indHbIX ¢akTopoB. OOpaTumMbie
peakunu. Xumuyeckoe paBHoOBecHe. DakTopbl, BIHSIONIME HA COCTOSIHUE
xuMuueckoro paBHosecus. [Ipunnnn Jle [latense.

OnekTpoiuThueckas auccounanusi. CuibHbIE U ClIa0ble DJIEKTPOJIUTHI.
Cpena BOOHBIX PaCTBOPOB BEMIECTB: KUCIIAsl, HEUTpaibHasl, menouHasd. [lonstue o
BOJI0OpoiHOM mokazarene (pH) pactBopa. Peakiiuu nonHoro ooMena. I'uaponus
HEOPTaHUYECKUX U OPTaHUYECKUX BEILIECTB.

OKHCIUTENTFHO-BOCCTAHOBUTENbHBIE peakiuu. [loHsTue 00 3nekTponuse
pacIuIaBoOB U pacTBOPOB coJtieh. [IpuMenenue anekTponusa.

DKCIEpUMEHTAIbHBIE METO/IbI U3YUYEHUS BEIECTB U UX NPEBPALLECHUN

Hemonctpanus  tabmui  «llepuonuueckass cucteMa  XUMHUYECKUX
anemeHnTtoB .M. MengeneeBay, u3ydyeHHE MOJECIEH  KPUCTAUIMYECKHUX
peméTok, HaOMIOIEHUEe U OMHCAaHUE JEMOHCTPAIMOHHBIX M JIA0OPATOPHBIX
ONBITOB (pa3/lOKEHHE NEPOKCHJa BOAOPOJA B TMPUCYTCTBUM KaTaau3aropa,
ONpENENICHNE Cpeabl PAaCTBOPOB  BEMIECTB C ITOMONIBIO YHUBEPCAIBHOTO
WHIUKATOpa, PEAKIUU HMOHHOTO OOMEHA), MPOBEICHHE NPAKTUYECKOH padOThI
«BnusiHME pa3nMYHBIX (DAKTOPOB HA CKOPOCTh XMMUYECKOU PEaKITUN.

PacuéTHrble 3a1aun

Pacyérel 1no ypaBHEHMSAM XUMHUYECKUX pEaKUUH, B TOM YHUCIIE
TEPMOXHUMHUYECKHUE PACUETHI, PACUYETHI C HCMOJIB30BAHUEM MOHATHUS «MACCOBas
JIOJIs1 BELIECTBAY.

2.Heopranuueckas xumust

Hemeranner. Ilonoxkenne nHemetaimioB B Ilepuomndeckoit cucreme
xuMmuueckux srmeMmeHToB J[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
du3nyecKkue CBOWCTBA HEMETAIUIOB. AJUIOTPONHS HEMETAUIOB (HAa MpuMepe
KHCIIOpoa, cephl, pochopa u yrieposa).



XUMUYECKHE CBOMCTBA Ba)KHEHIIIMX HEMETAJUIOB (TajloOT€HOB, CEPhI, a30Ta,
docdhopa, yriaepoma W KpEeMHHs) M HMX  COCIMHEHHH  (OKCHJIOB,
KHUCIIOPOICOJIEpPKAIIUX KUCIOT, BOJOPOJAHBIX COCTUHEHU ).

[IprMeHeHNE Ba)KHENIINX HEMETAIUIOB U UX COCAMHEHUM.

Meramel. [Tonoxxenne metauioB B [leproandyeckon CUCTEME XUMUYECKHUX
anemeHToB [I.1. MenneneeBa. OCOOCHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JI0YEK
aTomMoB MeTaioB. O0ume pusndeckue cBoiicTBa MeTamuioB. CruiaBbl METAIOB.
DNEeKTPOXUMHYECKHUI psAJl HAPSHKEHUI METAILJIOB.

XUMUYECKHE CBOMCTBA BaXKHEUIIHUX METAJUIOB (HATPH, Kaluil, KaJIbIUH,
MarHui, alllOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHEHUH.

OO6mme cmocoOsl momydyeHUs MeTamuioB. Mertamnyprus.  Kopposus
METAJLJIOB.

Cnoco0bl 3auThl OT KOppo3uK. [I[puMeHeHne MeTauioB B ObITY U TEXHUKE.

DKCIEpUMEHTAIbHBIE METO/IbI U3YUYECHUS BEIECTB U UX NPEBPALLECHUN

N3yyenue xomneknuu «MeTawibl U CIUIaBbDY, OOpa3loB HEMETAIUIOB,
pelIeHre  DKCIEPUMEHTANbHBIX  3ajad,  HaOJMIOJleHWe W OIHUCaHUe
JIEMOHCTPALIMOHHBIX W J1aOOpPaTOPHBIX OINBITOB (B3aUMOJECUCTBUE THUAPOKCHIIA
AQTIOMUHUSL C PAacTBOpaMM KHUCJOT M IIEJIOYEH, KAaYECTBEHHbIE pEaKUWUU Ha
KaTHUOHBI METAJLJIOB).

Pacuérnbie 3a1aun

Pacuétbl Macchl BemiecTBa Wik 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WM 00BbEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUM BEIIECTB,
pacy€Tsl Macchl (00bEMa, KOJMYECTBA BELIECTBA) MPOJIYKTOB pPEAKIUH, €CIIU
OJHO M3 BELIECTB UMEET MIPUMECH.

3. XuMUS ¥ KU3Hb

Ponp xumuu B 00ecriedeHUU HKOJOTUYECKOM, SJHEPreTUUECKON U MUILIEBOM
0e30macHOCTH, pa3BUTUN MeIUIMHBL. [[OHATHE O HAyYHBIX METO/aX MO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBinennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIIICHHOTO
MOJIYYEHHUS] BAXKHEUIIINX BEIIECTB.

UenoBek B MHpE BEHIECTB M MATEpPUAJIOB: Ba)XHEHIINE CTPOUTEIbHBIE
Marepualbl, KOHCTPYKIIMOHHBIE Marepuaisl, KpacKH, CTEKIIO,
KepamMuKa, MaTepualibl JUIsl AJIEKTPOHUKH, HAHOMAaTepuallbl, OpraHUYECKUE 1
MUHEpaJIbHbIC YI00PEHUS.

XuMusl ¥ 3I0pOBbE YEJIOBEKA: MpaBUjIa HMCIOJIB30BAHUS JICKAPCTBEHHBIX
npenapaToB, IMpaBwia OE30MAaCHOrO0 UCIIOJIb30BaHUSI MpPENapaToB OBITOBOM
XUMUHU B TIOBCETHEBHOM JKU3HHU.

2. Cnenuduyeckue yHuBepcajibHble yueOHbIe 1elCTBUA

®  ICTOJIb30BaTh COXPaHHBIE aHAJIU3AaTOPhl B  PA3JMYHBIX BHUAAX
JEATEIIbHOCTH;

®  TPUMEHSTH OCA3aTEIbHBIN CIOCOO BOCTIPUSATHS MaTEepUaa,

®  [IPUMEHSATH COBPEMEHHBIC CpeAcTBa KOMMYHUKAIIUU u
TU(DIOTEXHUUECKHE CPEJICTBA;

®  OCYUIECTBIATH NPOCTPAHCTBEHHYIO OPUEHTHUPOBKY;



® [PUMEHSATHh MpPUEeMBl OTOOpa W CHCTEMAaTH3allMd Marepuanga Ha
OTIPEICIICHHYIO TEMY;

®  BECTHU CaMOCTOSITEJIbHBIN MOUCK MH(DOpMAIUY;

® 1peoOpa3oBbIBaTh, COXpaHITH W  IepeaaBatb  MHGOpPMAIHIO,
MOJIYYEHHYIO B pe3yJIbTaTe YTCHHUS;

® [pUHMMATh YydYacTHE B pEYEBOM OOIIEHUU, COONMIOAAsT HOPMBI
pPEUYEBOTO ITUKETA;

®  OCYHICCTBIIATH PEYEBOM CaMOKOHTPOJIhL B Ipolecce Yy4eOHOM
NEATETLHOCTH U B IIOBCETHEBHOW KOMMYHHUKAITUH;

®  OIICHMBATh CBOIO PEUYb C TOYKHU 3PEHUS €€ COACP)KAHUSA, S3BIKOBOTO
oopmiieHus;

®  HaxOIWTh TpPaMMATHUYECKHE W PEYCBBIC OIMMOKH, HEIOYETHI,
UCITPABJISTH UX;

®  [UJIaHUPOBATh, KOHTPOJHUPOBATH U OIICHUBATh y4ueOHBIC NEUCTBHS B
COOTBETCTBHH C IMOCTABJICHHOW 3a7aueil U yCIOBUSAMHU €€ pealn3alluu.

I11. Ilnanupyemblie pe3yjbTaThl 0CBOCHHS MPOTrPAMMBI

O0mme noJio:keHnst

[Inanupyemble  pe3yiabTaThl OCBOCHHUS  aJalTUPOBAHHOM  OCHOBHOM
o0pa3oBaTeIbHOM TPOrpaMMbl JIOMOJHSIOT, conepxkamuecs B DPIOC OO0
TpeOOBaHMsI K  pe3yibTaTaM  OCBOCHHMS  OOY4YalOIIMMHCS  OCHOBHOMU
o0pa30BaTeILHON MPOTrPaMMBI: JTHYHOCTHBIC, METANPEIMETHBIEC U MPEIMETHBIC, C
y4eToM creuu@ukd oO0yyeHus CcaadoBUAAIIMUX OOyYaroumxcs, OCOOEHHOCTU
npeacTaBicHusT WHGOPMAIIMM W BBIMOJTHEHHUS OTACIBHBIX BHIOB YYCOHOU
NEATETLHOCTH B YCIOBUSX Me(DUIMTA 3PCHHUS.

1. JInyHOCTHBIE pPe3yabTAThI

JIM9HOCTHBIE pE3yJbTaThl OCBOCHHS IPOTPAaMMbl OCHOBHOTO OOIIIETO
oOpa30oBaHUs JTOJDKHBI OTpakaTh TOTOBHOCTh OOYYarOIIUXCS PYKOBOJICTBOBATHCS
CUCTEMOM TIO3UTHUBHBIX IICHHOCTHBIX OpHEHTAIlMd U PpACHIUPEHHE OIbITa
JIESTETLHOCTH HA €€ OCHOBE U B MPOIECCE peaTu3allMi OCHOBHBIX HAINpPaBIICHUN
BOCIIUTATEIHHOU JIEATEILHOCTH, B TOM YHCJIC B YACTH:

1. T'paxaaHCKOro BOCIUTAHMS:

®  TOTOBHOCTH K BBITIOJIHEHUIO O0S3aHHOCTEH rpak/IaHUHA U Pean3aIiuu
€ro MpaB, YBAKCHHE MPaB, CBOOOT M 3aKOHHBIX HHTEPECOB APYTHX JIFOJCH;

® AKTHBHOC YydYacTHE€ B JKWM3HM ceMbH, OpraHu3aii, MECTHOTO
co001IeCTBa, pOJAHOTO Kpasi, CTPaHbI;

®  HemnpusTue JIObIX GOPM dKCTPEMU3MA, TUCKPUMUHAINY;

® [IOHMMaHWE POJIM PA3IMYHBIX COIHMAIBHBIX WHCTUTYTOB B JKU3HU
YeIIOBEKa;

® [Ipe/cTaBieHUE 00 OCHOBHBIX IpaBaxX, CBOOOJAX U OOS3aHHOCTSIX
rpaXKJaHWHA, COIMAIBHBIX HOPMAaxX W MPaBWIAX MEXKIMYHOCTHBIX OTHOIICHHUHA B
MOJIUKYJETYPHOM U MHOTOKOH()ECCHOHATLHOM OOITECTRBE;

®  TIPEJCTaBIICHHUE O CIIOCOOAaX MPOTUBOICHCTBUSI KOPPYIIIIHH;

® TOTOBHOCTh K  pPa3HOOOpPa3sHOM  COBMECTHOM  JICSITCIBLHOCTH,
CTpEMJICHHE K B3aWMOIOHUMAHUIO M B3aUMOTIOMOIIHM, AKTUBHOE YYacTHE B
IIIKOJIPHOM CaMOYTIPABJICHHH,



® TOTOBHOCTh K Y4YaCTHIO B  TYMaHHWTApHON  JIEATEILHOCTH
(BOJIOHTEPCTBO, TOMOIIb JIOSIM, HYKJIAIOIIUMCS B HEMl).

2. IlatpuoTH4eCcKOTrO BOCITUTAHUSI:

® OCO3HaHUE  POCCHMCKON  TpakgaHCKOH UJACHTUYHOCTH B
MOJIUKYJBTYPHOM U MHOTOKOH(PECCHOHAIILHOM 00I111€CTBE, MPOSIBJICHUE UHTEPEca K
MO3HAHUIO POJHOTO SI3bIKA, UCTOPUH, KYIbTYypbl Poccuiickoit denepaiuiu, CBOETO
Kpasi, Hapo 0B Poccuu;

®  [[CHHOCTHO€ OTHOIIECHHE K JOCTHXKEHUSAM cBoer Pomgunel - Poccum, k
HayKe, WCKYCCTBY, CIIOPTY, TEXHOJIOTHSM, OOEBBIM TIOJIBUTaM U TPYAOBBIM
JTOCTIDKCHUSIM Hapo/a;

® YyBaXEHHWE K CHUMBONAM Poccum, TOCYZapCTBEHHBIM Mpa3JIHHUKAM,
HUCTOPUYECKOMY WM TPUPOJHOMY HACICAWIO W TAMATHHUKAM, TPAIUITUSM pPa3HBIX
HApOJIOB, MPOKUBAIOIINX B POJHON CTpaHE.

3. lyXOBHO-HPABCTBEHHOTO BOCITUTAHUSI:

®  OpUEHTalMsI Ha MOpajbHbIE IIEHHOCTH W HOPMBI B CHUTYyaIUsX
HPaBCTBEHHOT'O BHIOOPA;

® TOTOBHOCThH OIIEHHMBATHh CBOE IOBEJEHUE U TMOCTYIKU, MOBEICHUE U
MOCTYIIKHU JPYTUX JIOJEH C MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C yUE€TOM
OCO3HaHMS MOCIEACTBUMN MOCTYIIKOB;

®  AKTHBHOE HEMPHUATHE acCOIHUalIbHBIX TIOCTYNKOB, CcBOOOJAa U
OTBETCTBEHHOCTh JIMYHOCTH B YCIOBUAX HWHAWBUAYATHLHOTO M OOIIECTBEHHOTO
MIPOCTPAHCTBA.

4, Du3n4yecKoro BOCMUTAHUSA, (POPMUPOBAHUS KYJIBTYPhl 3I0POBBS H
HYMOILIMOHAIBHOTO OJIaronoayyusi:

®  OCO3HAHUE IICHHOCTH KU3HH,

®  OTBETCTBEHHOE OTHOIICHHWE K CBOEMY 3J0pPOBBI0O M YCTAaHOBKA Ha
3JI0pPOBBIN 00pa3 KU3HM,

® OCO3HaHUE TIOCJIEACTBUM W HENPUATHE BPEAHBIX MPHUBBIUCK
(ymoTpeOieHue ankorosisi, HapKOTUKOB, KypeHHE) U HWHBIX (GopM Bpeaa Jyis
(bU3MYECKOTO U IICUXUYECKOTO 3/I0POBbS;

e coOmrojieHHe TIpaBWJI OE30MaCHOCTH, B TOM UHCIE HABBIKOB
0€30macHOro MOBE/ICHUS B UHTEPHET-CPEIE;

®  CIOCOOHOCTh  aJanTUPOBAThCS K  CTPECCOBBIM  CHTyallUsM |
MEHSFOIIIMMCS COITMATbHBIM, HH(OPMAIIMOHHBIM M TIPUPOJAHBIM YCJIOBHUSM, B TOM
YHCJIC OCMBICIISISI COOCTBEHHBIH OITBIT M BBICTPAnBast JadbHEHIITNE TICITH;

®  yMCHHE NIPHHHMATh CCOS M IPYTUX, HE OCYK/as;

® yMEHHE OCO3HaBaTh AMOLMOHAIBHOE COCTOSHHE Ce0s W ApPYTHuX,
YMEHUE YIPaBIATh COOCTBEHHBIM 3MOIIMOHATBHBIM COCTOSTHUEM;

®  c(hopMUPOBAHHOCTH HaBbIKa pedieKCHH, TPU3HAHKUE CBOETO MpaBa Ha
OIIMOKY M TaKOTO € MpaBa IPyroro 4eioBeKa.

5. TpynoBoro BoCUTAHUS:

®  YCTaHOBKA Ha aKTMBHOE YYacTHE B PEIICHWU MPAKTUYECKHUX 3a/ay (B
pamkax cembu, Opra"u3zaiiy, Topoja, Kpas) TEXHOJOTUYECKOW W COIHMAIbHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMMPOBATH, TIAHUPOBATh U CAMOCTOSTEIHEHO
BBITIOJTHATH TAKOTO POJIA JIEATEITLHOCTH;



® UHTEpeC K NPAKTHUECKOMY H3Y4YeHHIO mpodeccuii u Tpyda
Pa3JIMYHOro POJa, B TOM YHCIIE HA OCHOBE IPUMEHEHHUs U3y4aeMOro IIPEIMETHOIO
3HAHMUS;

®  OCO3HaHUE BAXKHOCTH OOYYEHHS HA MPOTSHKEHUU BCEH KU3HU IS
yCIEIHON NMPOQECCUOHANBHON EATEIbHOCTH U Pa3BUTHE HEOOXOIUMBIX YMEHUN
JUISL 3TOTO;

®  TOTOBHOCTH aJaNTUPOBATHCA B MPOGECCUOHANIBHON CPEJIE;

®  YBAKECHHE K TPYAY U pe3yJbTaTaM TPYAOBOM ACATEIBHOCTH;

®  OCO3HAHHBIM BBIOOP W TOCTPOCHUE WHIWBUIYAIBHOW TPAaCKTOPUU
oOpa3oBaHMsI W >KM3HEHHBIX IJJAHOB C YYETOM JIMYHBIX M OOIIECTBEHHBIX
UHTEPECOB U MOTPEOHOCTEH.

6. DKOJIOrMYeCcKOro BOCIIUTAHUS:

®  OpHEHTalMs Ha NPUMEHEHNE 3HAHWU U3 COLIMAIBHBIX U €CTECTBEHHBIX
HayK JJIs pelIeHUs 3aJad B O0JIaCTU OKpY)KAIoIIEeW cpenbl, IMJIaHUPOBAaHUS
IIOCTYIIKOB U OLIEHKU UX BO3MOKHBIX IIOCJIEICTBUM JUIs1 OKPY’KAIOLIEN CPELbl;

®  [IOBBIIICHWE YPOBHA  DKOJOTMYECKOW  KYJIBTYpPBl, OCO3HAaHHE
r7100aJpHOTO XapakTepa 3KOJOTHYECKUX MPOo0OJieM U MyTel X peleHUs;

®  AKTHBHOE HENpUATHE IEHCTBHUW, NPUHOCSIIUX Bpel OKpYyXkKarolen
cpene;

®  0CO3HaHUE CBOEH pOJIM KAaK I'pa)kJIaHWHA U MOTPEOUTENS B YCIOBUSAX
B3aMMOCBSI3U IPUPOJHOM, TEXHOJIOTHYECKON U COLMATIbHOM CPEN;

® TOTOBHOCTh K  YYacTHI0 B  IIPAaKTHYECKOM  JEATEIIBHOCTH
DKOJIOTHYECKON HAIIPaBJIECHHOCTH.

/. LleHHOCTH HayYHOr0O TO3HAHUS:

e  OpHEHTauusl B JCATEIBHOCTM HA COBPEMEHHYIO CHUCTEMY HAyYHBIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI UelIOBEKa, MPUPOAbI U
0OIIIECTBA, B3aMMOCBSI3SIX YEJIOBEKA C MPUPOJTHON U COLMAIBHON CPeIoH;

®  OBJIAJICHUE S3BIKOBOM M YMUTATEIIbCKOW KYJIBTYpOU KakK CpPEACTBOM
ITO3HAHUS MHUPA;

®  OBJAJCHUE OCHOBHBIMU HaBBIKAMH MCCIIEI0BATEIBCKOMN
NeSATEIbHOCTH, YCTAHOBKA HAa OCMBICIICHUE OIbITa, HAOJIOJACHHUM, MOCTYNKOB W
CTPEMJIEHME COBEPLICHCTBOBATHh IyTH JOCTHKEHUS HHAMBUIAYAIbHOTO U
KOJUIEKTUBHOT'O OJIaromnoJIyyus.

JInuHOCTHBIE pe3ysIbTaThl, 00ECIEUHNBAIOIINE aJaNTAIUI0 00YYaIOLIErocs K
MU3MEHSAIOLMMCS YCIOBHSM COLIUATIBHON U IPUPOJHOM CPEbI, BKIIOYAOT:

® OcBOeHME OOYy4YalIIMMHUCA  COLHUAIBHOIO  ONbITA, OCHOBHBIX
COLIMAJIBHBIX POJIEH, COOTBETCTBYIOIIMX BEAYLIEN IEATEIBbHOCTH BO3pACTa, HOPM U
IpaBuJl OOIIECTBEHHOTO TOBEIEHUS, (OPM COLMAIbHOM >KU3HM B Tpynmax u
coo01iecTBax, BKJIFOYAs CEMBIO, IPYIIIIBL, c(hopMHUpPOBaHHbIE o
npoecCUOHANbHON  NEATEIbHOCTH, a Takke B  paMKaX  COLHUAJIbHOTO
B3aUMOJECUCTBUSA C JIFOAbMU U3 IPYroil KyJIbTYPHOU CPEbI;

®  CroCOOHOCTh OOydYaromMxcsi BO B3aUMOJEHCTBUM B  YCIOBUSX
HEOIPEAEIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUAM JPYTHUX;

®  CIOCOOHOCTh  JEHCTBOBATb B  YCIOBHSIX  HEOINPEAECICHHOCTH,
IIOBBIIIATH YPOBEHb CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO ACSTENbHOCTD,



B TOM YHUCII€ YMEHUE YUYUTHCS Yy JPYrux JIOJIed, OCO3HABaThb B COBMECTHOM
JeATEIbHOCTH HOBBIC 3HAHUSI, HABBIKA U KOMIIETCHIIMH U3 OIbITa APYTHX;

® HaBbIK BBIABICHHUA W  CBS3bIBaHUS  00pa3oB, CIOCOOHOCTH
dbopMUpOBaHUS HOBBIX 3HAHHM, B TOM YHCJIE CIIOCOOHOCTH (POPMYIHpPOBATh UJIEH,
MOHSATHUSI, TUTIOTE3bI 00 0OBEKTAX M SABJICHUSIX, B TOM YHCJIC paHee HE W3BECTHBIX,
OCO3HaBaTh JACPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHHUPOBATh
CBOE Pa3BUTHE;

® yMEHHME paclo3HaBaTh KOHKPETHbIE TMPUMEPbl MOHITUS IO
XapaKTepHBIM MMPU3HAKAM, BBIIIOJIHSATH ONEPAIIMN B COOTBETCTBUU C ONPEICICHUEM
U MPOCTEUIIUMHU CBOMCTBAMU MOHSTHSA, KOHKPETU3UPOBATHh MOHSATHUE MPUMEPaMU,
MCIIOJIB30BaTh MOHATHE U €r0 CBOMCTBA MPU PEIICHUH 3a/1a4 (J1ajee - OnepupoBaTh
MOHATHUSIMH), a TaKXKE ONEPUPOBATh TEPMUHAMH U TIPEACTABICHUSIMU B 00OJACTH
KOHIIENIIUN YCTOMYMBOIO Pa3BUTHUSI;

® yYMEHHE aHAJIM3UPOBATh MW BBIABISATH B3aUMOCBSI3U  IPUPOJIHI,
00111eCTBa M SKOHOMHKH;

® yMEHHWE OIICHUBATh CBOM JECUCTBUS C YYETOM BIMSHHUS Ha
OKPYKaIOIIyI0 Cpeay, JOCTHKCHUN 1eJel M MPEOJI0JICHHUS BBI30BOB, BO3MOKHBIX
rJ100aJIbHBIX MOCIIC/ICTBHIA;

®  CrOCOOHOCTh OOYYaroIIUXCS OCO3HABaTh CTPECCOBYIO CHUTYaIHIO,
OIIEHUBATh MPOUCXOISIINE U3MEHEHUS U UX TTOCIIEICTBUSA,

®  BOCIPUHUMATH CTPECCOBYIO CHUTYyal[MI0 KaK BBI30B, TPeOYyIOIIUA
KOHTpMED;

® OIICHMBATh CHUTYallMIO CTpecca, KOPPEKTUPOBATh IPUHUMAEMBIC
pELICHUS U ICUCTBHUS;

e  (opmynupoBaTh M OLICHUBATH PUCKU U TOCIEICTBUS, (HOPMUPOBATH
OTBIT, YMETh HAXOJUTh MMO3UTUBHOE B MPOU3OIIEIIEH CUTYalUH;

®  OBITh TOTOBBIM JICHCTBOBATh B OTCYTCTBHE TapaHTHH ycrexa.

CrnenuajbHble JJUYHOCTHBIE Pe3yJIbTAThI:

® yYMEHHWE CONOCTaBJIATH 3PUTEIbHBIC BIICUATIICHUS C  Y4YETOM
MOJTYYSHHBIX 3HAHUH 00 OCOOCHHOCTSIX CBOCTO 3PHUTEIBHOTO BOCIPHUATHS, Ha
OCHOBaHHHU C(OPMHUPOBAHHBIX MPEJICTABICHUNA O TIpeAMEeTax U  SBICHUSAX
OKPY’KAIOIIEH IEMCTBUTEILHOCTH;

® c(hHOpMUPOBAHHOCTh MOTHBAIIMU K OOYUCHHUIO U IICJIICHAMPABICHHOMN
MMO3HABATEILHON ACSITEIbHOCTH;

®  CroCOOHOCTh OCO3HABATh CE0S YACThIO COIUYMA;

®  CIOCOOHOCThH K OCMBICIEHHUIO U JuddepeHnanud KapTuHbl MUpa, €€
BPEMEHHO-TIPOCTPAHCTBEHHOM OpraHu3aIluy;

® [IPUHITHE COOTBETCTBYIOIIMX BO3PACTy ILIEHHOCTEH U COIMAIbHBIX
poJei;

® yMCHHE OIICHMBATh C TO3MWIMH COIMAIBHBIX HOPM COOCTBEHHBIE
MOCTYIKH W MOCTYIKU JPYTUX JIOJEH;

®  SMOIMOHAIBHO-IICHHOCTHOE OTHOIIEHUE K OKpYyKalolle cpeje,
HEOOXOJIMMOCTH €€ COXPaHEHHUS W PAllHOHAJIBHOTO MCIIOJIH30BaHMS;

e ymeHue GOpPMHUPOBATH DICTETHUECKHUE UYBCTBA, BIICYATIICHHUS OT
BOCIIPUATHS IPEAMETOB U SBJICHUI OKPYKAIOUIETO MUPA;



®  TOTOBHOCTh K OCO3HaHHOMY BBIOODY AalibHEHIIEH MPOodhecCnOHATbHOMN

TPAaEeKTOPUHU B COOTBETCTBHU C COOCTBEHHBIMU HHTEPECAMHU U BO3MOKHOCTSIMHU.

1. MeTtanpeaMeTHbIe pe3yJbTAThI:

MertarnpenMeTHbIe pe3yabTaThl OCBOCHUS YU4eOHOTO IpeaMeTa «XUMUs» Ha
YPOBHE CpeIHero oouiero 06pa3zoBaHus BKIIOYAIOT:

3HaYMMble A8 (QOpPMHUPOBAHHS ~ MHPOBO33PEHHUS  OOy4alOIIMXCS
MEXTUCIUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYyYHbIE TOHSATHS, OTPasKaIOIIHe
[EJIOCTHOCTh HAyYHOW KapTHUHBI MHpa M CHeUM(UKY METOAO0B TO3HAHMA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwsi, BEIIECTBO, SHEPIHUsl, SIBICHUE,
IPOIIECC, CUCTEMa, HAyYHBIA (DAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeI0BaHNE, HAOII0IeHUE, U3MEPEHNE, SKCIIEPUMEHT U APYTHE);

YHHUBEpCaJbHble YyUeOHBIC NEHCTBUS (TIO3HABATENbHBIE, KOMMYHUKATUBHBIC,

PETYJISITUBHBIE), o0ecreynBaroIne dbopmHpoBaHue (YyHKIHMOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIMuXCs;
CIIOCOOHOCTB oOyyarommxcs HCIIOJIb30BATh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC YUCOHBIC
JICCTBYS B TTIO3HABATEIIbHOW U COLIUAIILHOW ITPAKTHKE.

MeranpeaMeTHbIE PE3YJIbTAThl OTPAXKAKOT OBJIAJCHUE YHHUBEPCAJIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIC Y4eOHbIE [1eiiCTBUS

ba3oBrle nornyeckue aeCTBU:

CaMOCTOSITeNIbHO  (OpMynMpOBaTh W aKTyalM3UPOBaTh  MpoOJieMy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpPEAENATh UENU JESITEIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUU HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LICJISIMU;

VCTIOJIb30BAaTh MPU OCBOCHUW 3HAHUM MPUEMBI JIOTHYECKOTO MBIIUICHUAS —
BBIICJIATh XapPaKTEPHBIC MPU3HAKUA TMOHSATHUH W YCTAHABJIMBATh MX B3aWMOCBS3b,
HCIIOJIB30BaTh COOTBETCTBYIOIINE IMOHITHS I OOBSICHEHHUS OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAaHUS W KPUTEPUU JUISI KiIacCH(HKAIMK BEIISCTB U
XAMUYECKUX PEAKIIUN;

YCTaHABJIMBATh IPUYUHHO-CJICACTBEHHBIC CBSI3M MEXKJIYy HW3y4YaeMbIMU
SIBIICHUSIMU,

CTPOUThL JIOTMYECKUE pacCyXaAeHus (MHIYKTUBHBIC, IEIyKTUBHBIC, 10
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMbBIX
SABJICHUSAX, (DOPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MPUMEHSATH B MPOLIECCE MO3HAHUSA, UCTIOJIb3YEMbIE B XUMHU CUMBOJIMYECKHUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATE MOCIIBHBIC MPEACTABICHUS — XUMUUECKUN
3HaK (CHMBOJ) DJJIEMEHTa, XuUMHuYeckas (opmyna, ypaBHEHHE XUMHUYECKOU
peaknuu — TPU PENICHUH y4eOHBIX IMO3HABATENBHBIX M TMPAKTUYCCKUX 3ajad,
MIPUMEHSTh HA3BAHHBIC MOJIEJIBHBIE MPEICTABJICHUS JJIs BBIABICHUSA XapaKTEPHBIX
MIPU3HAKOB U3y4aE€MbIX BEHIECTB U XUMHUUYECKUX PEAKIIUH.

ba3oBble ucciaenoBaTebCKHNE AeHCTBUA:



BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO TMO3HAHMS BEMIECTB M XUMHUYECKUX
peakuuii; QopMynHpoBaTh I€JIM M 3aJadd  KMCCIIEOBaHUS, MCIOJIb30BAThH
MOCTAaBJICHHBIE W CAMOCTOSITENIBHO C(OPMYIHPOBAHHBIE BOIPOCHl B KayecTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI I (DOPMUPOBAHUS THUIOTE3bl MO MPOBEPKE
MPaBUJIBHOCTH BBICKA3bIBAEMBIX CYK/ICHUH;

BJIQJICTh HABBIKAMU CaMOCTOATENBHOTO IUIAHUPOBAHUA W IPOBEICHUS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
IpoIecca, CaMOCTOSATENbHO MPOTHO3UPOBATh €r0 pe3ysibTar, (OopMyIUpOBaTH
0000IIEHHS ¥ BBIBOABI OTHOCUTENIHHO IOCTOBEPHOCTHU PE3YyIbTATOB UCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOJCIIAHHON PaboTe;

npuoOpeTaTh OMBIT YYECHUYECKOW HCCIIEOBATENIbCKOH M MPOEKTHOU
JESITEIbHOCTH, TMPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOWCKY METOJIOB PEIICHHUS TPAKTUYCCKUX 3a/1ad, NPUMEHEHHUIO Pa3InIHBIX
METO/IOB [TO3HAHMSI.

PaboTa ¢ undopmarnmeit:

OPUEHTHUPOBAThCS B PA3IMYHBIX MCTOYHUKAX HHPOpMalMu (HAYIHO-
NOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJCpKaHUs, CIPAaBOYHBIE MOCOOWS,
pecypebl HTepHeTa), aHanmu3upoBaTh UHPOPMAIMIO PA3IMYHBIX BUAOB U (opM
MPE/ICTaBIICHNUS, KPUTUYECKU OIICHUBATh ed JOCTOBEPHOCTD u
HEMPOTUBOPEYUBOCTD;

dbopMyIHpOBaTh 3aMPOCHl U MMPUMEHSATH PA3IMYHBIC METOJBI TIPU TOUCKE U
orbope wHpOpMAIMK, HEOOXOAMMOW [UIsl BBIMOTHEHHWS Y4YEOHBIX 3a1a4
OIPEIEIIEHHOTO TUIIA;

mpuoOpeTaTh OMBIT HMCIOJB30BaHUS HH(POPMAITMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHHA U Pa3TUIHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTHUMAIBHYIO  (OpMYy  MPEICTaBICHHS
uHdopmaruu (cxemMbl, rpaduKy, TUarpaMMbl, TAOJIULIBI, PUCYHKH U JIPYTHUE);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KadecTBE CpeACTBAa mpu padoTe ¢
XUMUYECKON uHOOpMAIMel: TPUMEHSATh MEXNpeaMeTHble (pu3nyueckue Hu
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a00peBUATYPHI, HOMEHKIIATYPY;

UCIOJIb30BaTh W TMPEeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA
HaTJISTHOCTH.

KoMMyHHKATHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiicTBHUS:

3aJaBaTh BOMPOCHI 1O CYIIECTBY OOCYyKJaeMOl TEeMbl B  XOJe
auajgora W/WIM  JUCKYCCHUHW, BBICKa3bIBaTh HJEH, (OPMYIHPOBATh CBOU
MPETIOAKEHIS] OTHOCUTEIHHO BHITIOTHEHUS MTPEATIOKEHHON 3a/1a4H;

BBICTYIIaTh C TPE3CHTAllMEH pe3yNbTaTOB IMMO3HABATEIHHOW AEATEIHHOCTH,
TIOJIYYCHHBIX CAMOCTOSTEIILHO MJIM COBMECTHO CO CBEPCTHHKAMU TIPH BBIMTOJTHEHUHN
XUMHYECKOTO KCIIEPUMEHTa, MPAKTHUECKOH pabOThl MO MCCIIEIOBAHUIO CBOWCTB
W3y4aeMbIX BEIIECTB, pean3aluu y4yeOHOTO TpoeKkTa ©  (PopMyIHpoBaTh
BBIBOJBI TIO pe3yjibTaTaM TMPOBEAEHHBIX HCCICAOBAHUM IMyTEM COTJIACOBaHUS
MO3UIIMN B X0J1e 00CY ICHUS 1 OOMEHA MHEHUSMH.

PerynartuBHbie yHUBEpCaIbHBIC YUCOHBIC JTEUCTBUS

CaMOCTOSITENIbHO ITUTAHUPOBATh M OCYIIECTBIISAITH CBOIO TO3HABATEIBHYIO
NeSITENIbHOCTD, Ompefensas e€ IeNd W 3aJaud, KOHTPOJIMPOBATh U IO MeEpe



HEOOXOJMMOCTH KOPPEKTHUPOBATh IMpeniaraéMblii aJropuT™M ACHCTBUM mpu
BBINIOJITHEHUM YYE€OHBIX UM HCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiee
3p(EeKTUBHBI CHOCOO MX pEIICHUs € Y4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;
OCYLIECTBJISTH CAMOKOHTPOJIb CBOEH AEATENBHOCTH HA OCHOBE CaMOAHAIN3a
Y CAMOOLICHKH.
CrneunuaJjbHble MeTallpeAMeTHbIC Pe3yJIbTaThI:

®  yYMEHHUE HCIOJH30BaTh COXPAHHBIC aHAIU3ATOPhI B PA3IMYHBIX BUIAX
JICSITCIIbHOCTH;

®  [IPpUMEHATH 3PUTENBHO-OCA3ATENbHBIA CIMOCcO0 OOCIeAOBaHUS U
BOCTIPUATHS;

L4 YMCHHUC I10JIb30BATbCA COBPCMCHHBIMH CpCACTBAMHM KOMMYHHKAIIUU,
TI/I(l)J'IOTeXHI/I‘-IeCKI/IMI/I cpeacrBamMu, NIpUMCHACMBIMH B y‘—Ie6HOM IMpOoHEeCCe;

®  yMEHHME IUIAHUPOBATh NMPEIMETHO-IIPAKTUYECKUE IEUCTBUSA C YUETOM
MMEIOILETOCS 3pPUTEIIBHOIO IUAarHo3a B COOTBETCTBUHM C ITOCTaBICHHOW 3a1a4€H;

®  yMEHHUE MPOSBIATH B KOMMYHUKATUBHOW JI€ATEILHOCTH, aJ€KBATHbHIE
CUTYalllH, HeBepOaibHbIe (DOPMBI OOILIECHNUS;

L4 YMCHHUC BCCTHU CaMOCTOSITEIIbHBIN ONUCK I/IH(i)OpMaLII/II/I;

® CcrnocoOHOCTh K MpeoOpa3oBaHMIO, COXPAHEHUID W Tepenaye
UHPOPMAITUH, TIOTYICHHON B pe3yiIbTaTe YTCHUS WU AyAHPOBAHUS;

®  CrnocOOHOCTH yY4acTBOBAaTh B PEUYEBOM OOIICHUH, COOII0O/Iass HOPMBI
PEUYEBOI0 ITUKETA, aJICKBATHO MCITOIb30BaTh )KECThl 1 MUMUKY

®  CrocoOHOCTH OIIEHHBATH CBOIO PEUb C TOUKH 3PEHHS €€ COACPIKAHUSA,
S3BIKOBOTO O(POPMIICHHUS;

®  yMEHHUE HAXOJUTh TPAMMATUYECKHE U PEUYEBBIC OIIMOKH, HEIOYETHI,
VCHPABIATH UX;

® yMeHHE IUIAaHUPOBaTh, KOHTPOJIUPOBATh M OIEHUBATH Y4eOHBIE
JIEUCTBHUSL C YYETOM, MMEIOLIETOCS 3PUTENIBHOIO JUAar€Ho3a B COOTBETCTBUU C
MTOCTABJICHHOW 3aJ1au€il U YCIOBUAMU €€ pPEeATU3aLNH.

3. IlpeameTHble pe3yJbTATHI

[IpenmeTtHbie pe3ynbTaThl OCBOeHUs Kypca «OOImas ¥ HeopraHudeckas
XAMUSD) OTPaXKaroT:

c(OPMHUPOBAHHOCTh TPEJICTABIICHUNA: O XUMHUYECKOMW COCTaBIIAIONICH
€CTECTBEHHO-HAYYHOM KApTUHBI MHpA, POJM XHMUW B TO3HAHWUU SIBJICHUU
npupoasl, B (OPMHUPOBAHMM MBINUICHUS W  KyJIbTYPhl JIUYHOCTH, €€
(GyHKIIMOHATFHOM TPAMOTHOCTH, HEOOXOIUMOM Jisi PEIICHUS MPaKTUYECKHUX
3alad U DKOJIOTMUECKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY 370POBBIO U
MIPUPOTHOM CpEJIE;

BJIAJICHUE CUCTEMOM XHWMHUYECKUX 3HAaHHH, KOTOpAas  BKIIFOYAET:
OCHOBOIIOJIAraONIUe TMOHITHS (XUMHUYECKHH 3JIEMEHT, aTOM, M30ToI, s-, P-, d-
AJIEKTPOHHBIE OpPOWTATM aTOMOB, WOH, MOJIEKYJId, MOJIb, MOJISIPHBIA OOBEM,



BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENEHb OKUCIICHHS, XUMAYECKas CBS3b
(KoBaJIecHTHasi, HOHHAs, METaJUIMYecKas, BOJOPOJAHAsS), KpHUCTaNIMUeCcKas
peUIETKA, TUIBI XUMUYECKUX PEaKIUi, pacTBOP, JICKTPOJIUTHI, HEIJICKTPOIUTHI,
AJIEKTPOJUTHYECKAsE JIUCCOIMAIINS, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKOW peaKIuu, XUMHYECKOE PABHOBECHE), TEOPHUU M 3aKOHBI (TeopHs
AJIEKTPOJUTUYECKON JUCCOUManuu, nepuoaudeckuii 3axkoH .M. Menneneena,
3aKOH COXPAHEHMS MACChI BEILIECTB, 3aKOH COXPAaHCHMS U MPEBPAICHUS SHEPTUU
P XUMUYECKUX PEAKIHUIX), 3aKOHOMEPHOCTH, CUMBOJUYECKUN SI3BIK XUMUU,
MHPOBO33PEHUYECKUE 3HAHMS, JIEKAIIUE B OCHOBE MOHUMAHUS NMPUYUHHOCTH H
CUCTEMHOCTH XWMHYECKHUX SIBICHHH, (PAKTOJIOTHYCCKHUE CBEICHUSI O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U O€30TIaCHOM HCITOIh30BAHUY BAKHEHIIINX HEOPTaHUIECKHIX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIIBHOCTH YEIIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHHI BBISBIATH XapaKTEPHbIC TPU3HAKU TTOHATHM,

YCTaHaBJIMBATb ux B3aNMMOCB3b, HCIIOJIB30BaTh COOTBCTCTBYIOIIHC
IMOHATHA IIPU OITMCAHNH HCOPraHNYCCKUX BCIICCTB U UX HpeBpameHHﬁ;
C(l)OpMHpOBaHHOCTB YMGHI/Iﬁ HCIIOJIB30BaTh XUMHUYCCKYIO

CUMBOJIMKY [IJIi COCTaBJICHHMs] (POPMYJI BEIIECTB U YypPaBHEHUH XHWMHUYECKHX
peakuuii, cuctematuueckyro HomeHkiarypy (IUPAC) u TpuBuanbHble Ha3BaHUS
OTJICJIbHBIX HEOPraHMYECKUX BEIIECTB (yrapHbId ras, yrieKHCIbIN ras3, aMMUakx,
rami€Hasi U3BeCTb, Heram€Hasi U3BeCThb, MUTHEBAS COJIA, TUPUT U JPYTHE);
c(hOpPMHUPOBAHHOCTh YMEHUW OMNPENENATh BaJCHTHOCTh U CTENECHBb

OKHCIICHHASI XMMHYECKUX DJIEMEHTOB B COCIMHEHHUAX PA3JIMYHOIO COCTaBa, BH]
XUMUYECKON CBs3U (KOBaJCHTHasi, MOHHAs, METa/NIMYecKas, BOJOpOIHAs) B
COEIMHEHHUAX, TUIl KPUCTAJUIMYECKOW pEIETKM KOHKPETHOIO BEIleCTBa (aTOMHas,
MOJIEKYJIIpHAsi, MOHHAs, METaJNINYECKasi), XapaKTep Cpelbl B BOJAHBIX pACTBOpaXx
HEOPraHUYECKUX COCIMHEHUI;

c(OpPMUPOBAHHOCTb YMEHHUM YCTaHaBJIMBATh MPUHAJJIEKHOCTh
HEOPraHWYECKUX BEIIECTB IO HX COCTaBy K OMNPEAETIEHHOMY KIacCy/Tpymie
COEMHEHHH (TPOCThIE BEIIECTBA — METAJJIbl M1 HEMETAJLIbl, OKCH/IbI, OCHOBaHUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

cOPMUPOBAHHOCTh YMEHUH pPAaCKpbIBaTh CMBICT MEPUOJAUYECKOTO
3akoHa J[.MI. MenneneeBa W JOE€MOHCTPUPOBATH €0 CUCTEMATHU3UPYIOLIYIO,
OOBSICHUTENBHYIO U IPOTHOCTUYECKYIO (PYHKIINH;

c(OpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh JIIEKTPOHHOE CTPOEHHE
aTOMOB XUMHYECKUX 23yeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cucremsl
XuMHUeckux syeMeHToB J[.M. MennesneeBa, HMCIONB3ys IMOHATHSA «s-, P-, d-
AJIEKTPOHHBIE OPOUTATINY,

«QHEPreTU4YecKre YpPOBHH», OOBSACHATH 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XMMHMUYECKUX DJIEMEHTOB M UX COCIWHEHUM IO NEPUOAAM U TPYIIIaAM
ITepuoauueckom cucTeMbl XUMHUYECKUX diieMeHTOB [[.1. Menneneesa;

c(OpMUPOBAHHOCTh YMEHHMI XapaKTepu3oBaTh (OMHUCHIBaTh) OOIIKE
XMMHYECKME CBOMCTBA HEOPraHMYECKUX BEIIECTB PA3IMYHBIX  KJIACCOB,
MOATBEPKAATh  CYIIECTBOBAHUE TE€HETUYECKON CBSI3H MEXKITY



HEOPraHUYECKUMH  BEUIECTBAMHU C IMOMONIBI0 YPAaBHEHUN COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

c(hOpMHPOBAHHOCTH YMEHUS KJIacCU(UIIUPOBATH XUMHYCECKHE
peakIuy 0 pa3IMYHbIM MpU3HAKaM (YUCITYy M COCTaBY pearupyroliux BeIeCTB,
TeIIoBOMYy 3((dEKTy peakiiyd, U3MEHEHUIO CTEeNeHeld OKHCICHMs SJIEMEHTOB,
00OpaTUMOCTH PEAKIINH, YIaCTHIO KaTaanu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHHM COCTABJISATh YPABHCHUS PEAKIIMKA Pa3TUIHBIX
TUTIOB, TIOJHBIE M COKpalIéHHbIE YypaBHEHHUS peaKIuid HWOHHOIO OOMEHa,
YUYUTBIBAsl YCIOBUSI, IPU KOTOPBIX 3TH PEAKIUUA UAYT 10 KOHIIA;

c(hOPMHUPOBAHHOCTh YMEHUM TIIPOBOJAUTH PEAKIIUH, TOITBEPKIAIOIINE
KAUeCTBEHHBI COCTAB PAa3JIMYHBIX HEOPTraHUYECKUX BEIECTB, PACIO3HABATH
OMBITHBIM MYTEM MOHBI, TPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPTraHUUECKUX
BCIIIECTB;

c(hOpPMUPOBAHHOCTh YMEHUU PACKPBHIBATH CYIIHOCTb OKHCIUTEIbHO-
BOCCTAHOBHUTEIBHBIX PEAKIIMI IMOCPEICTBOM COCTABJICHHUS AJICKTPOHHOTO OajlaHca
ATUX PEaKIUu;

c(OPMHUPOBAHHOCTh  YMEHHUH  OOBSICHATH  3aBUCHMOCTH  CKOPOCTHU
XUMHUYECKOM peakiuu OT pa3InyHbIX (PAKTOpOB; Xapakrep CMEHICHUS
XUMHUYECKOTO PABHOBECHS B 3aBUCHMOCTU OT BHEIIIHETO BO3ACHCTBUS (TPUHIIMIT
Jle laTenne);

c(hOpPMHUPOBAHHOCTh YMEHHMM XapaKTEePU30BaTh XUMHYECKHE IPOIECCHI,
JeXalue B OCHOBE MPOMBIIUICHHOTO TOJYyUYEeHUsI CEPHOM KHUCIIOThHI, aMMHUaKa, a
Takke C(HOPMHUPOBAHHOCTH TPEICTABICHUH 00 OOIMX HAyYHBIX MPHHIMIAX U
HKOJIOTHYECKUX MPOOIIeMaxX XUMHUYECKOTO MPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUHN MPOBOJIUTH BBIYUCIICHHS C MCIOJIb30BaHUEM
TIOHSITHS

«MaccoBasi J10J1s BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIIEHUH Ta30B MPHU
XUMUYECKAX PEaKIUAX, MacChl BEIIECTBA WM 00BbEMa Ta30B IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM 00BEMY OJHOTO M3 YYAaCTBYIOUIUX B PEaAKIIUU
BEIIIECTB, TETUIOBOTO 3((deKTa peakiiMi Ha OCHOBE 3aKOHOB COXPAHEHHUS MAaCChI
BEIIECTB, IPEBPAIICHHS ¥ COXPAHCHHS YSHEPTHH;

c(hOpMUPOBAHHOCTh YMEHUN COOJIOAATh MpaBujia TOJIH30BAHUS
XUMHUYECKOW TOCYJ0M W JTabOpaTOPHBIM O0OpYy/IOBaHHWEM, a TakK)Ke IMpaBHIIa
oOpaIleHus ¢ BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIIMSMH I10 BBITIOJTHEHUIO
71a00paTOPHBIX XUMUYECKUX OTBITOB; CHOPMUPOBAHHOCTH YMEHUH TITAHUPOBATH
U BBITIOJHATh XUMHYCCKHA AKCIIEPUMEHT (pa3JIoKeHHUE MEePOKCHIA BOJIOPOa B
MPUCYTCTBUM KaTal3aTopa, OMNpEAeNieHue Cpelbl PacTBOPOB BEIIECTB C
MOMOIIBI0  YHUBEPCAIBHOTO WHIIUKATOpa, BIUSHUE Pa3IWYHBIX (DAKTOpOB Ha
CKOPOCTh XHUMHYECKON pEeaKIuu, PEaKIMd HOHHOTO0 OOMEHAa, KayeCTBEHHBIC
peaknuu Ha cyibdar-, KapOOHAT- W XJOPUI-aHUOHBI, Ha KAaTHOH aMMOHWUS,
pElIeHre SKCIIEPUMEHTANIBHBIX 33]1a4 TI0 TeMaM «MeTtamuib» u «HemeTtannsi») B



COOTBETCTBUM C IMpaBWJIaMU TEXHUKHU O€30MACHOCTH TMpU OOpallleHuu ¢
BCIIIECTBAMH U JIA0OPATOPHBIM O00OPYIOBAaHUEM, TPEICTABIATh PE3yJIbTAThI
XUMHUYECKOTO JKCIEpUMEHTa B (popMe 3almuCH ypaBHEHUN COOTBETCTBYIOIIUX
peakuuii 1 GOPMYyIUPOBATH BBIBOIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUU KPUTHYECKH AHAIM3HPOBATH XUMHUYCCKYIO
uHbOpMaIUIO, TOJIYyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpelcTBa MacCOBOMU
KOMMYHUKalu, THTEepHET U Apyrux);

c(hOPMHUPOBAHHOCT, YMEHUW  COOJIIOATh MpaBHJIa  SKOJOTUYECKU
1eJIecO00pa3HOro MOBEACHUS B OBITY U TPYAOBOM JEATEIBHOCTH B UEJSAX
COXpPAHEHHSI CBOETO 3J0POBbSl M OKPYKaloIlled MPUPOJHON Cpelibl, 0CO3HABAThH
OMAacCHOCTh BO3JCHUCTBUS Ha JKMUBBIE OPraHU3Mbl OIPEACIEHHBIX BEIIECTB,
noHuMast cmbicin  mnokazarenss [IJIK, mosicHIT, Ha mpuMepax CrocoObl
YMEHBIIICHUSI U TPEJAOTBPAIICHUS WX BPEIHOTO BO3JCHUCTBUS HAa OPraHU3M
YEJI0BEKA;

Ui O0y4YaronIuXxcsi € OrPaHUYCHHBIMH BO3MOXKHOCTSIMU  3JI0POBBSI:
YMEHHUE TMPUMEHSATHh 3HAHUST OO0 OCHOBHBIX JOCTYMHBIX METOAAaX IIO3HAHUS
BEILIECTB U XUMUYECKUX SIBJICHUH;

JUISL CIIETIBIX M CIA0OBUISIIMX OOYyYaroluXcs: yYMEHHE HCIOJb30BaTh
penbedHO ToueuHyto cuctemy obo3HaueHuit JI. bpaitns nis 3anucu XUuMHU4eCcKUx
dbopmy:.

CneunajbHble NpeMeTHbIE Pe3yJibTaThl:

ChopmupoBaHHOCTh cCHeMPUUECKUX YUEOHBIX HABBIKOB M CHEIUATBHBIX
KOMIIETEHIIMI: paboTa CO CHENHAJIbHOM aJanTUPOBAaHHON HATJISIHOCTHIO,
WH(pOpPMAITMOHHBIE, KOMMYHUKATUBHBIC U TUPIOTEXHUUECKNE KOMIIETEHIIUH.



IV. TemaTruueckoe njiaHMpoBaHue

Tembl, pa3aeJibl

OcHoOBHOe coaepkaHue
(KOJIM4€eCTBO YaCOB)

OcHoBHBIE BHMAbI A€ATCJIbHOCTH Oﬁy‘lalOHII/IXCH

Pazpmea 1.
Teopernvyeckue 0CHOBBI
XHMMH

1.1Ctpoenue aTomoB.
[Teprnoanueckuii

3aKOH U

[Teprnoanyeckas

CHCTEMa XUMHYECKUX
AIIEMEHTOB

J.1. MenneneeBa

XUMHUYECKHH DJIEMEHT. ATOM.
CocraB

aToMa, U30TOMbI. DIEKTPOHHAS
000J109Ka. JHEPreTUICCKHIE YPOBHH,
MOAYpPOBHHU. ATOMHBIE OpOUTAIIH,
S-, p-, d-, f-amemenThI. OcOOEHHOCTH
pacrpeiesieHust JIEKTPOHOB

10 OPOUTAJISAM B aTOMax MaJjbIX U
OOJIBIINX MEPUOJIOB. DIECKTPOHHAS
KOH(UTrypaius aTOMOB.
[Tepuoanueckuii 3aKOH U
[Tepronnueckas cucrema
XHMHYECKUX

anemenToB /. 1. Menaeneena.
CBs13b NEPUOANYECKOTO 3aKOHA U
[Tepnoauueckoit CUCTEMBI
XHMHYECKUX IJIEMEHTOB C
COBPEMEHHOU TeOpUeH

CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMHYECKUX
AJIIEMEHTOB U 00pa3yeMbIX UMU
MIPOCTHIX U CJIOXKHBIX BEIIECTB 10
rpyniaM v rnepuojiaM. 3HaueHue
MEPUOINYECKOTO

3aKOHA U CUCTEMbl XUMHUECKUX

(3u.)

PackpbIBaTh CMBICI U3y4aeMbIX TOHSATUH (BBISBIISITH UX
XapaKTepHbIe MTPU3HAKH ), YCTAHABIIUBATH UX
B3aUMOCBs3b. PaCKpbIBATH CMBICI NEPUOJUIECKOTO
3akoHa J[. 1. Menneneesa u 1IeMOHCTPUPOBATH €TO
CUCTEMaTU3UPYIOILYI0, OObSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIIMH. XapaKTepU30BaATh
AJIIEKTPOHHOE CTPOCHUE ATOMOB XMMUYECKHUX
9JIEMEHTOB 1—4 MeproI0B, UCHOIB3Ys TOHITHS S-, P-, d-
AIIEKTPOHHBIE OPOUTAIIH, JHEPTETUUECKHE YPOBHHU.
OOBICHATH 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHUYECKHX DJIEMEHTOB U UX COEAUHEHUIN

1o nepuoaam u rpynnam [leproanyueckoit CUCTEMBI

J1. 1. MenaeneeBa




1.2 Ctpoenue BeriecTna.
MHuoroo0pa3ue BenecTs

CrpoeHue BelecTBa. XUMUYECKast
CBSI3b.

Bunb! (koBajieHTHasi HEMOJISIpHAs U
MoJIsIpHAsi, MOHHAs, METAJLTTUYECKas )
¥ MEXaHU3MbI 00pa30BaHMUs
XUMHUYECKOU CBsi3u (0OOMEHHBIN U
JIOHOPHO-

akienTopHslii). BonopoaHas cBsi3b.
BaneHTHOCTS.
DJEKTPOOTPULIATETBLHOCTb.
Crenenb okucienus. Katnonsl

Y QHHUOHBI.

BemecrtBa

MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO

CTPOCHHUS.

3aKOH MOCTOSHCTBA COCTABA
BellleCcTBa. THUIbI KPUCTATIIMYECKHUX
PEIIETOK U CBOMCTBA BEILIECTB.
[ToHATHE O TUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE paCTBOPBI.
KosnuecTBeHHbIE XapaKTEPUCTUKHU
pacTBOpoB (MaccoBasi

JI0JIs BEILIECTBA B PACTBOPE).
Knaccuduxanus

HEOPTaHUYECKUX

COEJIMHEHUMH.

Howmenxkitatypa

PackpbIBaTh CMBICIT U3y4aeMbIX OHIATHH (BBIAETSATH UX
XapaKTEpHbIE

MPU3HAKKN) U IPUMEHSATH 3TU TOHITHS MPU ONTUCAHUU
COCTaBa U CTPOEHUS BEUIECTB, JUIsl 00BICHEHHSI OTIEIbHBIX
(haKTOB U SBJICHUIA.

OrnpenensiTe BUIb XUMUYECKOU CBSI3U (KOBAJICHTHOM,
HOHHOM,

METaJUIMYECKOU, BOJOPOIHOM)

B COEIMHECHUSX; TUIT KPUCTALIMYECKON PEIIETKH
KOHKPETHOTO BEIIECTBA.

OnpenensiTe BAJICHTHOCTb U CTEIIEHb OKUCIICHUS
XUMHUYECKUX JIEMEHTOB B COEUHEHUSX PA3JIUYHOIO
COCTaBa.

[TpoBOANTH BBIYHUCIICHUS

C MCTO0JIb30BAaHUEM IOHSTHUS «MacCcOBas J10J1s1 BEIECTBA B
pacTBope».

Bianets u3ydyaemMbIMU XUMHUYECKUMU TOHATUSIMHU.
OOBICHATH 3aBUCUMOCTbh CKOPOCTH XUMHUYECKOU peaKuu
OT pa3JIMYHBIX (DAKTOPOB.

OnpenensaTh XapakTep CMEIICHUSI XUMUYECKOTO PABHOBECUS
B 3aBUCUMOCTH OT BHEIITHEr0 BO3AeHCTBUS (mpuHLM Jle
[[Tatense). CocTaBIATh YpAaBHEHUS PEAKIIUN PA3TUUHBIX
TUIOB; MOJIHBIE U

COKpAI¢HHbIC YPABHEHHSI PEeaKI[il HOHHOT'O OOMEHa,
YUUTBIBAs YCIOBHUSI, IPU KOTOPBIX 3TH PEAKLUU UIYT

J10 KOHIIA.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METO/IbI TO3HAHUS —
pOBEJCHNE, HAOIIOIEHUE U ONTUCAHNE XUMUYECKOTO




HCOPraHNM4YCCKUX BCUICCTB.

(4 u.)

AKCIIEpUMEHTA (AEMOHCTPAMOHHBIE U Ja0OpaTOPHBIE
OTIBITHI, MPAKTUYECKHE padOThI): TIO ONPEIETECHUIO CPEIb
BOJIHBIX PAaCTBOPOB BEILECTB, pEaKLUii HOHHOTO OOMEHa,
BIIMSTHUIO Pa3JIMUHBIX ()aKTOPOB HA CKOPOCTh PEaKIUi.
CrnenoBaTh NpaBUIaM MOJIb30BaHUS XUMUYECKOM MOCY 10U U
71a00paTOPHBIM 000PYTIOBAHUEM.

[IpencraBiasTh pe3ynbTaThl XUMHUUECKOTO SKCIIEPUMEHTA B
dhopme 3amucu ypaBHEHHUH COOTBETCTBYIOIIUX PEAKIIUM U
JIeJIaTh BBIBOJIbI HA UX OCHOBE.

[TpoBOANTH BBIUUCIICHUS

M0 YPaBHEHUSM XUMHUYECKHUX PEaAKINi, B TOM YUCIIE
TEPMOXUMHUYECKHUE PACUETHI




1.3 Xumudeckue peakiuu

XHUMUYECKas peakiysl.
Krnaccudukanus XuMruueckux
peakiuii B HEOPraHUYECKOU 1
OpraHUYeCcKOi XUMHH. 3aKOH
COXpPAaHEHUS MACCHI BEIIECTB; 3aKOH
COXPaHEHUS U NPEBPALLCHHUS
SHEPIUU MPU XUMHYECKUX
peaKkuusIX.

CkopocTh peakiuu, ee
3aBUCUMOCTbD OT Pa3JINYHBIX
daktopoB. OOpaTuMbIe PeaKIuu.
XUMHYECKOE PABHOBECHE.
@aKTOpBI, BIUSIOLINE HA COCTOSTHUE
XUMHUYECKOTO PABHOBECHSI.
[Tpraumn Jle [laremnse.
DNEKTPOIUTHYECKAS] TUCCOLUALIMSL.
CunbHbIe U Cl1a0bIe SJIEKTPOIUTHI.
Cpena BOIHBIX pacTBOPOB BEIIECTB:
KHCIIas,

HEUTpaJIbHas, EIT0YHAas.
Bonopoausiit mokasaress (PH)
pacTBopa. Peakiuu noHHOrO oOMeHa
B OPraHUYECKOW U HEOPTaHUYECKON
XUMHUHU.
OKHCIUTETEHO-BOCCTAHOBUTEILHBIE
peakuuu. [lonstue 06 snmexkTponause
pacmiaBoB U paCTBOPOB COJIEH.

PackpbIBaTh CMBICT U3y4a€MbIX MOHATHN

(BBLIETSATH UX XapaKTEPHbIE

MIPU3HAKK) U IPUMEHSTh 3TU MOHATHSI TIPU ONKCAHUU
COCTaBa U CTPOEHUS BEIIECTB, /11 OOBICHEHUS
OTJIIEJBHBIX (DAKTOB U SBJICHUM.

OrnpenensiTe BUIb XUMUYECKOM CBSI3U (KOBAJICHTHOM,
HOHHOM,

METaJUIMYECKOU, BOJOPOIHOM)

B COEMHEHUSX; TUIT KPUCTALUINYECKON PEIIETKA
KOHKPETHOTO BELIECTBA.

OrnpenensiTe BAJIGHTHOCTb U CTENIEHb OKUCIICHUS
XUMHUYECKUX JJIEMEHTOB B COEIUHEHUSX

Pa3IMYHOTO COCTaBA.

[TpoBOANTE BEIYUCICHUS

C MCTO0JIb30BAaHUEM IMOHSITHUS «MacCcoBas 101
BEIIECTBA B PACTBOPEM.

Bnanets u3ydyaeMbIMu XUMHUUYECKUMU TTOHSTUSIMU.
OOBICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
pEaKIUK OT Pa3INYHBIX (HaKTOPOB.

OrnpenensaTe XapakTep CMEIICHUSI XUMHUYECKOTO
paBHOBECHS

B 3aBUCUMOCTH OT BHEITHET0 BO3JEHCTBUS (MPUHIIUIT
Jle llIarenbe). CocTaBissTh ypaBHEHUS peaKkIUil
Pa3IMYHBIX TUIIOB; MOJHBIE U

COKpAILIEHHBIEC YPABHEHUS pEaKIIM HOHHOTO
oOMEHa, YIUTHIBAs yCIOBUS, IPU KOTOPBIX ATH
peaKkuu uayT




[IpuMeHeHHUE SIEKTPOIIH3A.
(6 4.)

JI0 KOHIIA.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METO/IbI
MO3HAHUS — TIPOBEICHNE, HAOIIOICHUE U OTTUCAHUE
XUMHUYECKOTO IKCIIEPUMEHTA (JIEMOHCTPAIIMOHHbBIE U
71a00paTOPHBIE OMBITHI, TPAKTUUECKUE PAOOTHI): 11O
ONPENIEIICHUIO CPEABI BOJIHBIX PACTBOPOB BEUIECTB,
peakiuii HOHHOTO OOMEHA, BIUSHUIO PA3IMYHBIX
(hakTOpOB Ha CKOPOCTh PEAKIIHA.

CrnenoBath npaBuiaM MOJIb30BAHUS XUMUYECKOM
MOCY/101 U 1a60paTOPHBIM 000PYI0BAHUEM.
[IpencraBidTh pe3ynbTaTbl XUMUUYECKOTO
AKCIIEPUMEHTAa B JOpMeE 3aMKUCH YpaBHEHUM
COOTBETCTBYIOIINX PEaKIU U JIeJaTh BHIBOJIBI HA UX
OCHOBE.

[TpoBOANTH BBIYHUCIICHUS

110 YPaBHEHHSIM XUMUYECKHUX PEAKIINI, B TOM YHCIIE
TEPMOXMMUYECKUE PACUETHI

Pa3nen 2. Heoprannueckas
XUMMS
2.1 Mertamibl

Mertamnsl. [lonoxeHnne MeTaIuIoB

B [Iepuoanyeckoiut cucreme
XUMUYECKUX IJIEMEHTOB.
Oco0eHHOCTH CTPOCHHUS
AJIEKTPOHHBIX 000JI0YEK aTOMOB
MeTaiioB. O0mue pu3ndecKue
cBoiicTBa MeTaiioB. [Ipumenenue
METaJIOB

B ObITY, Ipupoie U TexHuke. CriaBsl
METaJUIOB. DJIEKTPOXUMHUYECKUH Pt

PackpbIBaTh CMBIC U3y4a€MbIX MOHATHN

(BBIIETATH UX XapaKTEepPHbIC

MIPU3HAKK) U IPUMEHSTh 3TU MOHATHS TIPU ONMKUCAaHUU
COCTaBa U CTPOSHUS BEIIECTB, I OOBICHCHUS
OT/ICJIbHBIX (DAKTOB U SIBJICHUIA.

OOBsICHATH 00IITE 3aKOHOMEPHOCTH B M3MEHEHHUH
CBOMCTB 2JIEMEHTOB — METAJIJIOB M UX COCAMHEHUMN

C YU4ETOM CTPOEHUS UX aTOMOB U MOJIOKECHUS

B [lepruoanueckol cucreMe XuMHYECKUX 3JIEMEHTOB
J1. 1. Menpeneena.




HanpsbKeHui MetauioB. Ooiue
CIOCOOBI MOTYYEHUSI METAJIIOB.
Koppo3zus metamnos. CiocoObt
3aIIUATHI

OT KOPPO3HUH.

OO611ast xapakTeprucTUKa METAJIIOB
riaBHbIX oarpymi (IA-rpymnmna,
[TA-rpynmna) [Tepuoanueckoii
CUCTEMBI XUMUYECKHUX JIEMEHTOB.
Amomuanil. AMpOTEpHBIE CBOICTBA
OKCHJa ¥ TUIPOKCUIA ATTFOMUHHUS.
OO6m1as XxapakTepuCTUKA METAIIJIOB
no0ouHbIX noarpyni (b-rpymnm)
[leproandeckoi CUCTEMBI
XUMHUYECKUX 3JIEMEHTOB: ME/lb, [IUHK,
XpoM, xkeJe30. Baxnenime
COEIMHEHHS METAJIJIOB (OKCH/IBI,
TUAPOKCHUIBI, COJIH).

(44.)

XapakTepru3oBaTh (ONMUCHIBATH) OOIHE XUMHIECKHE
CBOMCTBA METAJJIOB, MX BaKHEUIIIMX COCTUHCHUH,
MOATBEPKAAst TO ONHUCAHUE TPUMEPAMU YPaBHEHU I
COOTBETCTBYIOIINX XUMHUYECKUX

peaKuii; IPUMEHEHUE METAJJIOB B Pa3JIMYHBIX
00J1aCTAX, a TAKXKE UCIIOIB30BAHUE UX IS

CO3/IaHUSI COBPEMEHHBIX MaTEPUAIOB U

TEXHOJIOTHM.

OnuceIBaTh CIIOCOOBI 3aIIUTH METAJUIOB OT KOPPO3HUHU.
PackppIBaTh CyIHOCTh OKHCIIATEIBHO-
BOCCTAHOBUTEJBbHBIX PEAKIINI

ITOCPEACTBOM COCTABIICHUS

AJIEKTPOHHOTO OanaHca 3Tux peakuuid. [IpoBoauthb
peaKuuu,

MTOATBEPKAAIOIINE XapaKTEPHBIE CBOMCTBA
M3y4aeMbIX BEIIECTB, PACTIO3HABATH OMBITHBIM IYyTEM
HMOHBI METAJUIOB, TPUCYTCTBYIOIINUE B BOJAHBIX
pacTBopax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METOBI
MO3HAaHUA — IPOBEJICHNE, HA0II0IEHHE U OITUCAHUE
XUMHYECKOT0 SKCIEpUMEHTA (JEMOHCTPAIMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKUE PAOOTHI).
IIpencraBiATs pe3ybTaThl

XUMHUYECKOTO IKCIIEpUMEHTa B (hopme 3ammcu
YPaBHEHHUI COOTBETCTBYIOIINX PEAKLINNA U 1€TaTh
BBIBOJIbI HA X OCHOBE.

CrnenoBath npaBuiaM MOJIb30BAHUS XUMUYECKOM




MOCYJ10i 1 1a00paTOPHBIM 000PYI0BAHUEM.
[IpoBOIUTH BBIYUCTICHUS

I10 YPAaBHCHUAM XUMHUYICCKUX peaKuHﬁ.
CaMOCTOSTENBLHO INIAHUPOBATDb U OCYHICCTBIIAATH CBOTO

ITIO3HABATEIIbHYIO IESITENBHOCTD; IPUHUMATh
aKTUBHOE y4acTHE B TPYNIOBOI yueOHO
NEATEIIbHOCTH

2.2 Hemerasuint

Hemetamnmel. [lomoxenne HeMeTauioB
B [lepuoanueckon cucreme
XUMHYECKUX AaemenToB 1. 1.
MenpeneeBa 1 0COOCHHOCTH
CTPOEHUS aTOMOB.

du3n4ecKre CBOMCTBA HEMETAIIIIOB.
AJIOTpONUS HEMETAIOB (Ha
npumepe

KHCIIOpoa, cepbl, pochopa u
yrieposaa). XUMUYECKHE CBONCTBA
BOKHEUIIINX HEMETAIIOB (TaJIOr€HOB,
cepsl, a3oTa, ¢pocdopa, yrieposaa u
KPEMHUS).

OKcuapl HEMETAJIIOB.
Kucnopoaconepxamue

KUCJIOTBI. BosmopoiHbie

COEJIMHEHHUS HEMETAJIIOB.

(94.)

PackpbIBaTh CMBIC U3y4a€MbIX MOHATHN

(BBIACISITH UX XapaKTePHBIC

MIPU3HAKK) U IPUMEHSATh 3TH MTOHATHS TP ONMMCAaHUHU
COCTaBa U CTPOEHUS BEIIECTB, JIJI1 OOBICHEHUS
OTJEIIbHBIX (DAKTOB U SBJIICHUIA.

OOBICHATH 00LIME 3aKOHOMEPHOCTH

B MI3BMCHEHHU CBOMCTB HEMETAJIJIOB M X COCIUHCHUMN
C YYETOM CTPOEHHS UX ATOMOB U MTOJIOKEHUS

B [leproanyueckon cuCTeME XUMUYECKUX JIEMEHTOB
1. 1. Menpeneena.

XapaxkTepusoBaTh (ONMKUCHIBATh) OOIINE XUMUUECKUE
CBOMCTBA HEMETAJIJIOB, MX BaXKHEUIIINX COCAMHECHMH,
MOJATBEPKAasi 3TO ONMCAHUE TPUMEPAMU YPABHEHU I
COOTBETCTBYIOIIUX XUMHUYECKUX

pEaKLIUM.

XapakTepu30BaTh BIUSIHUE HEMETAIIOB U UX
COEMHECHUN HA )KUBbIC OPTraHU3MBbI; OIKUCHIBATH
MIPUMEHCHUE

B Pa3JIMYHBIX 00J1aCTAX MPAKTUIECKON




JEATENBHOCTH YenoBeKa. lloareepxxnars
CYILLIECTBOBAHUE TEHETUYECKON CBSA3H MEKIY
HEOPTaHMYECKUMU BEIIECTBAMU C IIOMOUIBIO
YPaBHEHUM COOTBETCTBYIOIINX XUMUYECKHAX
pEaAKLIUH.

PackppIBaTh CyIIIHOCTb OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUN ITOCPEACTBOM
COCTaBJICHUSA

3JIEKTPOHHOTO OanaHca 3Tux peakuil. [I[poBoauTh
peakuuu,

MTOATBEPKAAIOIINE XapaKTEPHBIE CBOVCTBA
M3y4aeMBbIX BEIIECTB, PACIIO3HABATH OIBITHBIM
MyTEM aHUOHBI, IPUCYTCTBYIOIINAE B BOAHBIX
pacTBopax.

Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE METOIBI
MO3HAHUS — IPOBEJICHNE, HA0II0IEHHE U OITUCAHUE
XUMHUYECKOTO IKCIIEPUMEHTA (JIEMOHCTPAI[MOHHbBIE U
71a00paTOPHBIE OMBITHI, TPAKTUUECKUE PAOOTHI).
IIpencraBiATs pe3ybTaThl

XUMHUYECKOTO OJKCIIEpUMEHTa B (opMe 3alucu
YPaBHEHHUM COOTBETCTBYIOIIUX PEAKIUN U JEIATh
BBIBO/JIbI HA UX

ocHoBe. Cre10BaTh MpaBUJIaM IOJIb30BaHUS
XUMHUYECKOUN OCY10i 1 1a00paTOpHbIM
000pYyI0BaHUEM.

[IpoBOANTE BEIYMCHEHUS

10 YPaBHEHUSIM XUMUYECKUX PEAKIIUI.




CaMoCTOSITENBHO MIAHUPOBATH U OCYIIECTBIISITh
CBOIO MO3HABATENIbHYIO JAEATEIbHOCTD; MIPUHUMATh
aKTUBHOE y4acTHE B IPYIIOBON yueOHOM
JIESITEIIbHOCTH

2.3 CBsI3b HEOPTAHUUECKUX U
OpPraHNYECKHX BEILECTB

Heoprannyeckue u oprannyeckue
KucnoTel. Heoprannueckue u
OPraHUYECKHUE OCHOBAHUS.
AMdoTepHbIE HEOPraHUYECKUE U
OPraHUYECKUE COCINHEHHUS.
I'eneTnueckas cBsI3b
HEOPraHUYECKUX U OPTraHUYECKUX

BCILICCTB
(24.)

PackpbIBaTh CMBIC U3y4a€MbIX MOHATHN

(BBIACISITH UX XapaKTePHBIC

MIPU3HAKK) U IPUMEHSATh 3TH MTOHATHS TP ONMMCAaHUHU
COCTaBa U CTPOEHUS BEIIECTB, JIJI1 OOBICHEHUS
OTJEIIbHBIX (DAKTOB U SBJIICHUIA.

OOBICHATH 00LIME 3aKOHOMEPHOCTH

B MI3BMCHEHHU CBOMCTB HEMETAJIJIOB M X COCIUHCHUMN
C YYETOM CTPOEHHS UX ATOMOB U MTOJIOKEHUS

B [leproanyueckon cuCTeME XUMUYECKUX JIEMEHTOB
1. 1. Menpeneena.

XapaxkTepu3oBaTh (OMUCHIBATH) OOIIME XUMUYECKUE
CBOMCTBA HEMETAJIJIOB, MX BaXKHEUIIINX COCAMHECHMH,
MOJTBEPKAasi 3TO ONMMCAHUE MPUMEPAMH YPABHEHUH
COOTBETCTBYIOIIUX XUMHUYECKUX

peakuui. XapakTepu30BaTh BIUSHUE HEMETAIIOB U
WX COCIMHEHUI HA )KUBBIE OPraHU3MBbI; OTIMCHIBATH
MPUMEHEHUE B PA3JIMYHBIX 00JIACTAX MPAKTUYECKON
JIeSITENbHOCTH YenoBeka. [loareep:xxnate
CYIIIECTBOBAHUE T'€HETUUYECKOU CBS3U MEXKAY




HEOPraHWYECKUMH BEIIECTBAMU C [IOMOLIBIO
YPaBHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKIIAMN.
PackppIBaTh CyIIHOCTb OKHCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIUI TOCPEACTBOM
COCTaBJICHUS

3JIEKTPOHHOTO OanaHca 3Tux peakuuil. [IpoBoauTs
peaKkuu, NOATBEPKAAIOIINE XapaKTEPHbIE CBOWCTBA
M3Yy4aeMBbIX BEILECTB, PACIIO3HABATH OIBITHBIM ITyTEM
AHUOHBI, IPUCYTCTBYIOILUE B BOJHBIX PACTBOPAX.
Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE METO/IBI
MO3HaHUA — IPOBEJICHNE, HAOIIOICHUE U OITUCAHUE
XMMHUYECKOT0 IKCIIEPUMEHTA (IEMOHCTPALIMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKUE PAOOTHI).
IIpencraBiATs pe3ynbTaTbl XUMUYECKOTO
JKCIIEpUMEHTA B (pOpMe 3alncu ypaBHEHUN
COOTBETCTBYIOIIMX PEAKUUU U J€JIaTh BBIBOJbI HA UX
ocHoBe. CrenoBaTh IpaBUJIaM IOJIb30BaHUS
XUMHUYECKOUN OCY101 1 1a00paTOpHBIM
obopynoBanueM. [IpoBoIUTh BEIYHUCICHUS

10 YPAaBHEHUSIM XUMUYECKUX PEAKIIUH.
CamMOCTOSTENBHO MIAHUPOBATH U OCYILIECTBIIATh
CBOIO IO3HABATENIbHYIO JAEATEIBHOCTD; IPUHUMATD
aKTUBHOE y4acTHE B IPYIIOBON yueOHOM
NEATEIIbHOCTH




Pa3gen 3. Xumus M ;KU3Hb
3.1. XuMus " )KU3Hb

Ponp xuMuu B o0ecrieueHUH
AKOJIOTHYECKOM,

SHEPTETUYECKOUN U MUILIEBOU
0€30MMacHOCTH, Pa3BUTHH

meaqunuHel. [lorsarne o

Hay4YHBIX METOJIaX MO3HAHUS
BEIIECTB U XMMHYECKHUX

pEaKIuu.

[IpencraBienus: 06 0OIIUX HAYYHBIX
MPUHIKUIAX TPOMBIIIIIEHHOTO
MOJTYYeHHUsI BXKHEHUIIIUX BEIIEeCTB (Ha
MpUMepax MPOU3BOJICTBA aMMHAKa,
CEepHOU

KHUCJIOTHI, METAHOJIA).

UYenosek B MUpE BENIECTB,
MaTepUaioB U XUMUYECKUX PEAKITUH:
XHUMMUS 1 3JJ0POBBE UETIOBEKA;
MpaBUJia UCTIOIb30BaAHUS
JIEKapCTBEHHBIX ITPEIapaToB;
npasuia 0€30MacHOTrO
WCIIOJIb30BaHUs MperapaToB OLITOBOM
XWMHH B TIOBCETHEBHOM KU3HU.
briToBas xumMuyeckas TpaMOTHOCTD

(24)

PackpbIBaTh pojib XUMUU B pELICHUU
HEPreTHYECKUX, CHIPbEBBIX U

HKOJIOTHYECKUX TPOOIIEM YeI0BEYEeCTBA, OMMMCHIBATh
OCHOBHBIE HAITPaBJICHUS PA3BUTUS XUMUYECKON
HAyK{ U TEXHOJIOTHH.

[TpumensTh mpaBuia 6€30MacHOro OOpaIeHus ¢
BEIIECTBAMH, UCIIOJIb3YEMBIMU B TOBCETHEBHOM
YKU3HU, TIPAaBUJIa TIOBEJICHUS B IENIAX cOepeKeHNUs
3JI0POBBS U OKpY>KaIoIEel NPUPOJHON Cpeibl;
MMOHUMATh Bpe (OMAaCHOCTh) BO3JEHCTBUS HA KUBbBIC
OpPraHU3MBbI OTIPEICTICHHBIX BEIIECTB

cmblica nokazarens [1JIK, noscHaTs Ha npumepax
CHIO0COObI YMEHBIICHUS U MPEAOTBPAILECHUS UX
BPEIHOTO BO3JCHCTBUS.

AHanM3UpoOBaTh U KPUTUUYECKU OIICHUBATH
UH(GOPMAIINIO, CBA3AHHYIO C XUMUYECKUMHU
MPOIECCaMH B UX BIMSIHAEM Ha COCTOSIHUE
OKPY’KAIOIIEH CPEIbI.

Hcnonp30BatTh MOIy4YeHHbIE 3HAHUSA U TTPEICTAaBICHHUS
o cdepax

JESITEIIbHOCTH, CBSI3aHHBIX C HAYKOH U
COBPEMEHHBIMU TEXHOJIOTHSIMH, KAK OCHOBY JUISI
OpUEHTAalMU B BbIOOpE CBOEH Oyayiien
poheCCUOHAIBHON JIeATeILHOCTH.

[TpuHuMaTh yyactue B 00CY)ACHUH MPOOIeM
XUMHUYECKOU U SKOJIOTHYECKON HANpPaBJICHHOCTH,
BBICKA3bIBaTh COOCTBEHHYIO MO3HUIIMIO MO MPOOIeMe U




O6HI€€ KOJIHNYCCTBO 4aCOB II0 npeajiaratb BO3MOKHBIC ITYyTU e€

IporpamMme peleHust
(34 4.)

V.KaHeHHapHO-TeMaTI/I‘IeCKOC IJIAHUPOBAHUE

KosuyecTBo 4acoB JJIeKTPOHHbBIE
Hara uudposbie
Ne i/ Tema ypoka Konrtpoabnblie IIpakTuueckue
Bceero U3yUYeHHUs o0pa3oBaTeJibHbIE
padoThI padoThI
pecypchbl

XUMUYECKUM  DJIEMEHT.
1 AToMm. OnektponHas 1 0 0 https://lesson.edu.ru/04/10
KOH(Uryparus aToOMOB

Ilepuoguueckuii 3aKOH U
[lepuoanyeckas cucreMa
XUMHUYECKUX dJeMeHTOB [I.

1 0 0 https://lesson.edu.ru/04/10

H. MenaeneeBa, ux CBSI3b C
COBPEMEHHOU TeOpUen
CTPOCHUS aTOMOB

3aKOHOMEPHOCTH
U3MEHEHUSA CBOMCTB
XUMUYECKUX DJIEMEHTOB WU

3 . 1 0 0 https://lesson.edu.ru/04/10
HMX COCAMHCHHHU II0 I'pyIIIlaM

U 1nepuojgaMm.  3HayeHue
HNEPUOINYECKOTO 3aKOHAa U



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

CUCTEMBI XUMHUYECKHUX
3JIEMEHTOB J.A.
MenneneeBa B pa3BUTUU

HAYKH
Crpoenue BEIIECTBA.
XuUMHYeCcKasi  CBS3b, e€
BHJIBL; MEXaHHU3MBbI https://lesson.edu.ru/04/10

0o0pa3oBaHUs KOBAJICHTHOM
cBs3u. BoyiopoaHas cBsA3b

BaneHntHOCT®D.
DIIEKTPOOTPULIATEIIBHOCTb.
Crenenn OKUCJICHUS.
BemecTBa MOneKynsspHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUS

[lonaTHE O AMCHEPCHBIX
cucreMax. HctuHHBIE H
KOJIJIOUTHBIC pacTBOPBHI.
MaccoBas 70Jis BEIIECTBA B
pacTBope

Knaccuduxanus u
HOMEHKJIaTypa
HEOPTaHUYECKUX
coenquHeHui. I'eneTnueckas
CBSI3b HEOPraHUYECKUX
BEIIECTB, Pa3IUYHbBIX

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

KJIaCCOB

Knaccuduxkarus
XUMHUYECKUX  peaKkiuid B
HEOPTraHUYECKON u
OpraHnYeCcKOn XUMUHU.
3aKOH COXpaHEHUS MacChl
BEILIECTB; 3aKOH COXPaHEHUS
W TpeBpallleHUus] DSHEPruu
MIPU XUMUYECKUX PEaKIUIX

CkopocTb peaKuuu.
OOparumble pEaKIuH.
XUMHUYECKOE PAaBHOBECUE

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

10

[Ipaktrueckass padora Ne
1. «BnusHuEe pa3IMYHBIX
bakTOpoB  Ha  CKOPOCTh
XUMHUYECKOU peaKIum»

https://lesson.edu.ru/04/10

11

DNeKTpoauTHYECKas
muccomuanusg. llousitme o
BOJOPOTHOM TToKa3aree
(pH) pactBopa. Peakiuu
HOHHOTO OOMeHa. ['muponu3
OpraHUYECKUX n
HEOPTaHWYECKUX BEIIECTB

https://lesson.edu.ru/04/10

12

OKHUCIIUTEHLHO-
BOCCTAHOBUTEJILHBIE

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

peakuuu.  [lonstue 00
ANEKTPOJU3€E pacIUIlaBOB U
pacTBOPOB CONEN

13

Koutponshas pabora 1o
pazneny  «Teoperuueckue
OCHOBBI XHMHI»

https://lesson.edu.ru/04/10

14

15

MeTaimiel, UX MOJIOKEHHUE
B llepuonnueckon cucreme
XHUMUYECKHX 23JeMeHTOB /I,
n. MenneneeBa u
0COOEHHOCTH CTpOEHUS
atomoB. O0mue puznyeckue
CBOMCTBA METAJIJIOB

CrinaBbl METaJLIOB.
DIIEKTPOXUMHUYECKUNA DAL
HaIpsKEHUM METaJUIOB

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

16

17

XHUMHAYECKHUE CBONCTBA
BayKHEUIIIHX METAJJIOB
(HaTpuii, Kanui, KaJIbIUH,
MarHui, aJlOMUHUN) U HUX
COE€IMHEHUN

XUMUYECKUE CBOMCTBA

IIMHKa, JKele3a U HuX
COE€IMHEHUN

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

18

XUMUYECKUE CBOMCTBA

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Xpoma, MeINn u Ux
COEIMHEHUN

19

[TpakTudeckas pabora Ne
2. "Penrenne
AKCIIEPUMEHTAJIBHBIX  3a/1a4
o Teme «MeTamae"

https://lesson.edu.ru/04/10

20

21

22

23

Hemertamnsi, 1704
MOJIOXKECHHUE B
ITepunonnueckoii cUcCTEME
XUMHYECKUX dJeMeHToB [I.

n. MenneneeBa u
0COOEHHOCTH CTpOEHUS
aTOMOB

dusznyeckue CBOMCTBaA

HEMETAUIOB.  AJUIOTpOnus
HEMETaJUIOB (Ha TpuMepe
Kuciaopoaa, cepel, docdopa
U yTiepoja)

XUMUYECKHUE CBOMCTBA
rajoreHoB, Ccepbl W HUX
COE€IMHEHUU

XUMUYECKUE CBOMCTBA

azora, ¢¢ocobhpa U UX
COE€IMHEHUN

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

24

XUMUYECKUE CBOMCTBA

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

yIlIepoJia, KPEMHHMSI U HX
COEIMHEHUN

25

[IpyuMeHeHNE BaKHEUIIINX
HEMETAIUIOB u 170:¢
COEeIMHEHUN

https://lesson.edu.ru/04/10

26

O0600111IEH1E u
CHCTEeMAaTHu3alusl 3HaHUH II0
TEME «HemeTtaminy.
Brruncnenus 1o
YpPaBHEHUSIM  XUMHUYECKHUX
peaKumit 5
TEPMOXHUMHUYECKHE PACUETHI

https://lesson.edu.ru/04/10

27

[Ipaktrueckass padora Ne
3. «Pemienne
OKCIIEPUMEHTABHBIX  3aJ1a4
o TeMe "HemeTamnnr'"»

https://lesson.edu.ru/04/10

28

Kontponshas pabora 1o
TeEMaM «MeTtauibl» "
«HemeTtamneny

29

Heoprannueckue 151
OpraHuyYecKue KHUCJIOTHI.
Heopraanueckue u
OpraHU4eCcKHUe OCHOBAHUS

https://lesson.edu.ru/04/10

30

AmdoTtepHbie
HEOPTaHUYECKUE u

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

OpPTraHUYECKUE COCHUHECHMUS.
I'eneTnueckas CBSI3b
HEOPraHUYECKHUX n
OPTraHUYECKUX BEILIECTB

Pons XUMUAH B
obecreyeHnu
AKOJIOTUYECKOM,

31 1 0 0 https://lesson.edu.ru/04/10

SHEPreTUYECKON W MUIIEBOU
0e30MacHOCTH, pa3BUTUHI
MEULUHBI

[IpencraBnenus 00 00X
Hay4YHBIX MPUHIIUATIAX
32 MIPOMBITIIICHHOTO 1 0 0 https://lesson.edu.ru/04/10
MOJIyYEHUs BAKHEUIIINX

BCIICCTB

YenoBek B MUpE BELIECTB

33 1 0 0 https://lesson.edu.ru/04/10

Y MaTepUaJioB

Xumus 151 3710POBbE

34 1 0 0 https://lesson.edu.ru/04/10

YCJIOBCKA

OO0111ee KOJIMYECTBO YaCOB I10
H 34 2 3

porpaMmme

VI. VYueOHO-MeTOoaUM4YeCcKOe 0OOecneueHre 00pa3oBaTeILHOIO Mmpomecca
INa6puensa O. C., OctpoymoB U. I'., CnankoB C. A. AknnonepHoe obmectBo «M3narenbctBo «IIpocBemenuey 2021

Ludposbie 00pa3oBaTebHbIe PECYPChl H PeCYPChI CeTH HHTEPHET


https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/

https://uchi.ru/
https://www.yaklass.ru/



