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COJEP)XAHUE YUYEBEHOI'O KYPCA

Tema 1. [leproauyeckuii 3aK0H ¥ CTPOEHHE ATOMA

Otkpertue JI.M.MenneneeBbiM llepuonnueckoro 3akoHa. [lepgvie nonvimku Kiaccuguxayuu
Xumuueckux snemenmos. BaxHeWlllne NOHATUS XHUMHMH: aTOM, OTHOCHUTENIbHAs aTOMHas |
MosekynsipHass ~ Maccbl.  Otkpbite  J[.M.MenpneneeBbim  Ilepumoguueckoro — 3akoHa.
[Tepunonnueckwuii 3akoH B popmynuporke [[.11.Mennaeneena.

Ilepuonuueckas cucrema JI.M.MenneneeBa. Ilepuonnueckas cucrema JI.M.MenneneeBa kak
rpaduueckoe orobpaxenue [lepmonuyeckoro 3akoHa. Paznuunbsie Bapuanthl [lepuoguueckoit
cucteMsl. [lepuoast u rpynimel. 3nauenue [lepuonnueckoro 3akona u [lepuonueckoi CUCTEMBI.
Crpoenue aroma. ATOM - CI0Has yactuua. Omkpvimue 31eMeHmMapHblX Yacmuy U CmpoeHus
amoma. Slnpo atoma: MPOTOHBI U HEUTpoHbI. M3orombl. H30monst 6000poda. DIEKTPOHBI.
DjekTpoHHas 000J0YKa. JHEPreTHYeCKHii ypoBeHb. OpOuramu: S u p. d-Opbumanu.
Pacripenenenuie 3E€KTPOHOB IO HSHEPreTUUYECKUM YPOBHSAM M OpOUTAIAM. OJEKTPOHHBIE
KOH(GUTYpalluM aTOMOB XHMHYECKHUX OJJIEMEHTOB. BaneHTHbIE BO3MOXKHOCTH aTOMOB
XUMHUYECKHUX 3JIEMEHTOB.

[lepuoanueckuii 3akOH U cTpoeHHe aroma. COBpEMEHHOE MOHATHE XMMHMUYECKOTO 3JIEMEHTA.
CoBpemennas ¢opmynupoBka Ilepmommueckoro 3akona. IlpuymHa mnepHOAMYHOCTH B
W3MEHEHUU CBOMCTB XHMHUYECKHX 3JIeMEHTOB. (OCOOEHHOCTHU 3alOJHEHUS HHEPreTHUECKUX
YPOBHEH B 3JIEKTPOHHBIX 000JI0YKAX aTOMOB MEPEXOHBIX IEMEHTOB. DJICKTPOHHBIE CeMECTBa
9JIEMEHTOB: S- U P-3eMeHThl; d- u f-onemenmeot.

Tema 2. CTpoeHue BelecTBa

KoBanentHas xumuueckas cBs3b. [loHsTHe 0 KOBaJieHTHOH cBs3u. OOIIas 3MeKTpOHHAs Mapa.
KpaTHOoCTh KOBaJIEHTHOM CBSI3U. OJEKTPOOTPULATEIBHOCTh. [lepexpviganue 21eKmpOHHbIX
opoumaneu. Cuema u Ilu cea3u. KoBaneHTHas TONsApHAs M KOBAJIEGHTHAas HEMOJspHas
Xumuueckue cBsizu. OOMEHHBIH M JIOHOPHO-AaKLENTOPHBI MEXaHW3Mbl 00pa3oBaHUs
KOBAJEHTHOM CBsA3U. BemiecTBa MOJIEKYISIPHOTO W HEMOJIEKYJSIPHOTO CTPOEHHA. 3aKOH
MOCTOSTHCTBA COCTaBa JJIsl BEIIECTB MOJIEKYJISIPHOTO CTPOESHHUSI.

Honnas xumuyeckas cBs3b. Katnonsl u anuonsl. oHHas cBs3b U €€ cBoiicTBa. loHHas cBA3b
KaK KpallHU{ cioydyaid KOBaJEHTHON TOJSAPHOU CBSI3H. DopmynvbHas eouHuya eeujecmsd.
OmuocumenbHOCMb 0eNleHUs XUMUYECKUX C3ell Had MUNbL.

Meramndeckas xuMudeckasi cBs3b. OOmue (pu3mdyeckue CBONCTBA METAIOB. 3a8uUCUMOCHb
9NeKMPoOnpo8oOHOCmU Memaios om memnepamypul. CIaBbl. YépHoie u ysemHuvle Cnidgul.
ArperaTHble COCTOsIHMSI BemiecTBa. [a3pl. 3akoH ABoraapo sl ra3oB. MOJSpHBI 00bEM
ra3oo0pa3HbIX BemecTB (Mpu H.y.). Kuakoctu.

BonoposiHas xumuueckasi cBs3b. BomopoaHast cBsA3b Kak 0COOBIM ciyyail MEXMOJIEKYJISIPHOTO
B3aUMOICUCTBUS. Mexanu3m e€ oOpa3oBaHMs M BIMSHHE HA CBOMCTBA BEIICCTB (HA MpUMeEpe
BOJIBI). Mcnonv3oeanue 600bl 8 Oblmy U HA NPou38oocmee. BHympumoniekyiapHas 6000pOOHAs.
CBA3b U e€ buoo2U4ecKas pois.

Tunel kpuctasmmyeckux pemérok. Kpucramnmmueckas pemérka. MoHHBIE, MeTallIMYecKue,
ATOMHBIE U MOJIEKYJISIPHbIE KPUCTAJUIMYECKUE PEIIETKU. AJioTponus. AMop(dHbIe BEIIeCcTBa, X
omaudumenbHule C8OUCMEaA.

Yucteie BentecTBa U cMecu. CMeCH U XUMUYECKHE COEAMHEHUS. [ OMOreHHbIe U reTeporeHHbIe
cmecd. MaccoBass U 00BEMHash J0JIM KOMIIOHEHTOB B CMecH. MaccoBast [0Sl MpPUMECEH.
Pemenne 3amay Ha MaccoByl HoJi0 npumecei. Knaccugukayus eewecms no cmenewmu ux
YyUCmomai.

Jucnepcubie cuctembl. [lonstue nucnepcHoil cucremsl. JlucnepcHas ¢a3za U AMCIEPCHOHHAsS
cpena. Knaccudukanus nucnepcHsix cucteM. Koatouousie oucnepchvle cucmemvl. 301U U 2eu.
3Hauenue oucnepcHulx cucmem 8 npupooe U HCU3HU 4en08exda.

JlabopaTopHble ONBITHI.

1. Onpenenenue CBOMCTB HEKOTOPHIX BEIIECTB HA OCHOBE THUIA KPUCTAIIMYECKOM PEIIETKHY.

2. O3HaKOMJIEHHUE C KOJUIEKIIMEN MTOJIMMEPOB, IIaCTMACC, BOJIOKOH U U3JIENUH U3 HUX.




3. XKécTkocTh BOABI. YCTpaHEHHUE KECTKOCTHU BOABI.

4. O3HaKOMIIEHHE C MUHEPAIbHBIMU BOJIAMH.

IIpakTnyeckas padora Nel "[losnydyeHue u pacrio3HaBaHue ra3os'.

Tema 3. DiieKTpoIMTHYECKAS TUCCONUALUSA

PactBopbl. PacTBOpbl Kak TIOMOIE€HHBIE CHUCTEMBI, COCTOSLIME U3 YaCTUL PaCTBOPHUTENS,
pPacTBOPEHHOIO BEIIeCTBA M MPOAYKTOB HMX B3aUMOJEUCTBUA. Pacmeopenue kak gusuko-
Xumuueckuii npoyecc. MaccoBas 1051 paCTBOPEHHOTO BellecTBa. THUIbl pacTBOpoB. Mosapuas
KOHYyeHmpayus eeujecmea. MunepanvHuvle 600bl.

Teopust 3IEKTPOJUTHYECKON JAMCCOLMAIMM.  DJIEKTPOIUTHI M HEINEKTposUThl. CTeneHb
JNEeKTpoNUTUYeCKO  aucconumanuu. CuiapHble ©  cialdble  AJIEKTPOJIUTHL.  YpaBHEHUS
IIEKTPOJINTUYECKON Jucconuanuu. Mexanuzm Ouccoyuayuu. Cmynenuamas Ouccoyuayusi.
Booopoonuvuii noxaszamens.

KHCTIOTEI B CBETE TEOPUU IIIEKTPOIUTHICCKON auccoranyu. OO0Ine CBOMCTBa HEOPraHMIECKUX
U OpPraHUYECKUX KHUCJIOT. YCIOBHS TEUEHUS PEAKUUHA MEXAYy O3JIEKTPOJIUTAMHU J0 KOHIA.
Cneyughuueckue ceoticmea a3omuou, KOHYEHMPUPOBAHHOU CEPHOU U MYPABLUHOU KUCLOM.
OcHOBaHMsI B CBETE€ TCOPUH DICKTPOIUTHUUECKON MUCCOLMALNU, X KiIaccuUKauUs U o0mue
CBOICTBa. AMUHbBL Kak opeanuueckue ocnosanus. CpagHeHue C8OUCME AMMUAKA, MEMULAMUHA U
AHUTUHA.

Conu B CBET€ TEOpPUU DJIEKTPOJUTHUECKON AUCCOLMALMM, UX KiIaccupukauus U oOiue
cBoiictBa. Conu Kucavie u ocnosHvle. Conu opeanudeckux kuciom. Moinia. DIEKTPOXUMUYECKUN
PO HANpsOKEHUH METaUIOB M €ro MCHOJIb30BaHHE JJISi XapaKTEPUCTUKH BOCCTAHOBUTENBHBIX
CBOMCTB METAJUIOB.

Iuapomus. Cnydau rugponusa coiiedd. Peakmus cpeast (pH) B pacTBopax ruapoiu3yOIIUXCs
coneit. I uoponus opeanuyeckux seujecms, e2o 3HayeHue.

JlabopaTopHble ONBITHI.

5. O3HaKOMJIEHHE C KOJUIEKIIUEN KHUCTIOT.

6. [Tomyuenue 1 cBOMCTBA HEPACTBOPUMBIX OCHOBAHUH.

7. O3HaKOMJIEHHE C KOJUIEKLIINEH OCHOBAaHUM.

8. O3HaKOMIIEHHE C KOJIJIEKIIMEN MUHEPAJIOB, COJAEPKAIMX COJIH.

9. McnpiTaHue pacTBOPOB KUCIIOT, OCHOBAHUH M COJIEH MHAMKATOPAMH.

10. PaznuuHble ciiy4an TUIPOIIU3a CONCH.

11. 'maponu3 XJ0puI0B U alleTaTOB IIETOYHBIX METAJIIOB.

IIpakTuyeckas padora Ne2 "PemieHune SKCIIEPUMEHTAIBHBIX 3aa4 Ha WICHTH(QUKAIUIO
HEOPTraHUYECKUX U OpP2aHUiecKux coeOuHeHul' .

Tema 4. Xumuyeckue peakuuu

Knaccudukaiys XuMUYeCKUX peakiuil. Peaxyuu, uoywue 6e3 usmeHeHus cocmasa 6eujecms.
KJIacCU(UKALKS [0 YHUCIY U COCTaBy PEarupyrolIuX BELIECTB U MPOAYKTOB peakiuu. Peakiumn
pa3lIoKEHUs,, COCIUHEHHMs, 3aMelleHHss U oOMeHa B HEOpPraHMYecKod Xumuu. Peakyuu
NpUCOeOUHEeHUs], OMUjenieHus, 3aMeweHUss U U3oMepusayuu 8 opeanuyeckou xumuu. Peaxyus
ROMUMEPUIAYUU KAK YACHBLL CTYYall peakyuy NPUcoeOUHeHUsl.

TennoBoit  3bdEKT XUMHUYECKMX  peaKkIuh. DK30- W OHIOTEPMUUYECKHE  PEAKIIHUH.
TepMoxuMmuueckue ypaBHEHHsA. Pacuér KoaudecTBa TEIJIOTBI 10  TEPMOXHMHUYECKUM
YpaBHEHUSM.

CKopocTh XMMUYECKUX peakiui. [[oHATHE O CKOPOCTH XMMMUYECKUX PEAKIHUH, aHATIUTUYECKOE
BbIpaXX€HHE. 3aBUCUMOCTb CKOPOCTH OT KOHIIEHTpAIMH, JaBJICHHS, TEMIIepaTypbl, MPUPOJIbI
pearupyrouux BELUIECTB, IUIOUIAM UX CONPUKOCHOBEHMS. 3aKOH AEMCTBYIOIUX Macc. Peuwenue
3a0ay HA XUMUYECKYIO KUHEMUK).

Karanus. Karamuzatopel. Kartanuz. [‘omocennwviii u ecemepocenmnwiii kamanuz. Ilpumepsl
KaTaJIUTHYECKUX MPOLIECCOB B MPOMBIIIJICHHOCTH, TEXHUKE, ObITY. DEpMEHTHI U UX OTJIMYHUS OT
HEOpraHMYEeCKUX KaTann3aropos. [IpuMeHeHne KaTanu3aTopoB U (PepMEHTOB.

Xumndeckoe paBHoBecue. OOpatumbie 1 HEOOpaTUMBIE peakiuu. XHUMHYECKOE PaBHOBECHE U
crocoObl €ero CMEUIeHHs Ha NpuMepe MoiaydyeHus ammuaka. Cuwmes ammuaxka 6




npomviuiienHocmu. Ilonamue 06 ONMUMATLHBIX YCA0BUAX NPOBEOEHUS. MEXHOLOSUYECKO20
npoyecca.

OKHMCIHUTENIEHO-BOCCTAHOBUTENIbHBIE MPOIEcChl. OKHUCIUTENIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.
Okucnurens u BoccTaHOBUTENb. OkucieHne W BoccTaHoBiieHwe. CocTaBieHUE YpaBHEHUH
OKHUCJIUTEITbHO-BOCCTAHOBUTENIBHBIX PEAKIIUN METOJOM DJIEKTPOHHOTO OaslaHca.

OOme cBOWCTBA MeETaIOB. XHMHYECKHE CBOMCTBA METANIOB KAaK BOCCTAaHOBHUTEJIEH.
B3aumoneiictBue MeETaJIOB C HEMETaulaMH, BOJOW, KHCIOTaMH W PAacTBOpPAMH COJICH.
Merannorepmus.

Koppo3us MeTamioB Kak OKUCIumenibHo-60ccmanogumenvHuill npoyecc. CrocoObl 3alIuThl
METaJVIOB OT KOPPO3HUH.

OOmme CBOWCTBA HEMCTAJIOB. XHMMHUUYECCKHC CBOHCTBA HEMETAUIOB KaK OKHCIMTCIICH.
B3auMopeiicTBrue ¢ MeTamiaMu, BOJOPOJIOM M APYrUMU HemeTayuiaMu. CBOMCTBA HEMETAILJIOB
Kak BOCCTAaHOBUTENEH. B3auMonencTBue C MNOPOCTBIMM M CHOKHBIMM — BELIECTBAMHU -
OKHUCJIUTEISIMH.

Onekrponuns. Obwue cnocodwl noayuenus Memaiio8 U HemMemaiios. DISKTPOIIN3 PacTBOPOB U
pacmiaBoB DJJIEKTPOJIUTOB Ha MpUMEpPE XJIOpHAa HATpusa. DJICKTPOIUTUYECKOE IOJIydYeHHUE
amroMunus. [IpakTrudeckoe 3HaUCHUE IIEKTPOIH3a. [ alb8AHONIACMUKA U 2AbBAHOCTNESUSL.
3akmrouenue. IlepcrekTHBBl pa3BUTHS XUMHUYECKOW HAYKH W XUMHUYECKOTO IPOU3BOJICTBA.
Xumus ¥ mpodsieMa OXpaHbl OKPYKAIOIIEH CPEIbl.

JlaGopaTopHblie padoThbI.

12. Tlomydenuwe KuCIOpPOAa PAa3IOKEHHEM IEPOKCHUIIA BOAPOPAA C TIOMOIIBIO JIHOKCH]IA
MapraHIa u Kamaiaszsl Cblpoco Kapmogersi.

13. Peakuust 3amenieHust MEIM KeJIe30M B pacTBope cynbdarta mean (2).

14. Tlony4yenue BOJOpo/ia B3aUMOACHCTBUEM KUCIOTHI C LIMHKOM.

15. O3HaKOMIICHHE C KOJUIEKIIUCH METAIIJIOB.

16. O3HaKOMIJIEHHE C KOJIJIEKIIMEH HEMETaIOB.

ITJIAHUPYEMBIE PE3VJIBTATBI
JIMYHOCTHBIE PE3VYJIbTATHI
®I'OC COO ycranaBnuBaeT TpeOOBAaHUS K pe3yjbTaTaM OCBOEHHUS O0yYaroIMMUCS MPOrpaMm
cpenHero o6mero odpa3oBaHusl (JIMYHOCTHBIM, METANPEAMETHBIM U IpeaMeTHbIM). HaydHo-
METOAMYECKOH OCHOBOM MJsi pa3pabOTKM IUIAHUPYEMBIX pPE3YyJIbTaTOB OCBOEHHS IMPOrpaMm
cpemHero o0miero o0pa3oBaHus SBISETCA CUCTEMHO-EATEIFHOCTHBINA TTOIXOI.
B cooTBETCTBUM C CHCTEMHO-IEATENBHOCTHBIM IOAXOJOM B CTPYKTYpPE JIMYHOCTHBIX
pe3y/lbTaTOB OCBOCHHS TNpeaMmeTa «XHUMHsS» Ha YPOBHE CpEJHEro oouero ooOpazoBaHuUs
BBIJIETICHBI CIIEYIOIINE COCTABIISAIOLIME!
OCO3HaHWE OOYYAIOIIMMHUCS POCCUUCKOM TPAKIAHCKOW HWISHTUYHOCTHU — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIETICHHUIO;
HaJIMYMe MOTUBALMU K 00yUEHUIO;
I[EJICHANPABIEHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIEHUIH JHMYHOCTH Ha OCHOBE KITIOUEBBIX
LEHHOCTEN U UCTOPUUYECKUX TPAAULINNA 0a30BOM HAYKH XUMUU;
TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIIuXcs pYKOBOJCTBOBATHCS B CBOEH JAEATENbHOCTU
[IEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAaMH, TPUCYUIUMH LEJIOCTHOM CHUCTEME XHMMHYECKOTO
o0Opa3oBaHus;
HaJIMYue MPaBOCO3HAHMS SKOJIOTHMYECKON KYJIbTYpbl U CIHOCOOHOCTH CTaBUTh LIEIH U CTPOUTh
KU3HEHHBbIE TITaHBI.
JInuHOCTHBIE pe3yNbTaThl OCBOCHUS IMpenMeTa «XUMHS» JIOCTUTaloTCs B €IUHCTBE y4eOHOH U
BOCIIUTATEIBHON JIEATELHOCTH B COOTBETCTBUM C T'YMAHUCTHYECKUMH, COLUOKYJIHTYPHBIMHU,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMHM M HJ€aJaMH POCCHUHCKOTO Tpa)KAaHCKOro OOIIeCTBa,
NPUHATHIME B OOIECTBE HOpPMaMH M IMpPaBUJIAMU MOBEACHHS, CHOCOOCTBYIOIIMMHU MpoIieccam
CaMOIIO3HAHUs, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS JTMYHOCTH O0yUYarOIIUXCS.



JIMYHOCTHBIE PE3ybTAThl OCBOCHHS MpeaMeTa « XUMHUS» OTPaxaroT cOPMHUPOBAHHOCTD OIBITA
MO3HABATEIILHON M MPAKTHYECKON NEATENbHOCTH OOYy4aloUIMXcs MO peaju3alud MPUHSTHIX B
o0LIeCTBE LIEHHOCTEW, B TOM YHCJIE B YaCTH:

1) rpaxk1aHCKOTrO BOCIIUTAHUSA:

0CO3HAHMsI OOYYArOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX IpPaB W OOS3aHHOCTEH, YBOKEHUS K
3aKOHY U MPaBOIMOPSIKY;

IIPEJICTaBJICHUS O COLMAIbHBIX HOPMAaX M MpaBUiIax MEXINYHOCTHBIX OTHOLIEHUH B KOJIJIEKTHUBE;
TOTOBHOCTH K COBMECTHOM TBOPUYECKOH MAEATEIbHOCTH MpPHU CO3JaHUU Y4YEOHBIX IPOEKTOB,
peleHny y4eOHBIX M MO3HABATENbHBIX 33124, BBIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;
CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apryMEHThl APYTUX MpU
aHaJM3e pa3IMYHbIX BUJIOB YUE€OHOH NeATEIHLHOCTH;

2) maTpUOTHUYECKOTO BOCIIUTAHHUS:

LIEHHOCTHOT'O OTHOILLEHUS K ICTOPUYECKOMY U HAYYHOMY HAcleAHI0 OT€YECTBEHHON XUMUU;
YBa)XKEHHSI K IPOLIECCY TBOPYECTBA B OOJACTH TEOPUU M MPAKTUYECKOTO NMPUMEHEHHUS XUMUH,
OCO3HAHMSI TOTO, YTO JIOCTH)KCHUS HAYKH €CThb pe3yJibTaT JUIMTENBHBIX HaOJIOICHHIA,
KPOMOTJIMBBIX 3KCIIEPUMEHTALHBIX TOUCKOB, TOCTOSTHHOTO TPYAa YYEHBIX U MTPAKTHKOB;
MHTEpEeca U MO3HABATEIbHBIX MOTUBOB B IIOJYYEHUU U IMOCIEIYIOLIEM aHaJIM3€e UH(pOpMaLUU O
MEePEIOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYyalluM, CBSI3aHHBIE C XUMHUYECKUMH SIBJICHUSIMH, U NPUHUMATh
OCO3HAHHBIE PEIICHUS, OPUECHTUPYSICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;
FOTOBHOCTH OILIEHMBAaThb CBOE TIOBEJEHHUE M IIOCTYIIKM CBOMX TOBapuIled C MO3ULUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHHWE TOCIEICTBUN ATHX MOCTYIKOB;

4) popmupoBaHUS KYJIbTYPHI 310POBbS:

NOHMMaHMU LEHHOCTeH 370poBOro u 0Oe3omacHOro obOpa3za JKU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOI'O OTHOIIIEHUSI K COOCTBEHHOMY (PM3MUYECKOMY U TICUXUYECKOMY 3/J0POBBIO;
coOuTI0/IeHHsI TTpaBHJ 6€30IaCHOT0 OOpallleH!s C BELIECTBAaMU B OBITY, TOBCETHEBHOMN )KU3HU U B
TPYIOBOH ESATEIBHOCTH;

NOHUMAaHMs LIEHHOCTH NMPaBUJ MHIMBUAYAJIBHOTO M KOJUIEKTUBHOI'O OE30I1aCHOTO MOBEACHHUS B
CUTYalUsX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHMsI TMOCIEICTBUM W HENpHUATHA BpeIHBIX MpHUBbIYEK (YHOTpeOJIeHUs ajKoroJs,
HapKOTHUKOB, KYpEHHUS);

5) TpyZa0BOr0 BOCIIMTAHUS:

KOMMYHHUKaTUBHOW  KOMIIETEHTHOCTH B y4€OHO-HCCIIEIOBATEIbCKONW  JEeSTENbHOCTH,
0O0I11eCTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JIEATEILHOCTH;

YCTaHOBKM Ha aKTUBHOE Y4acTHE B PEIICHUH MPAaKTHUECKUX 3a7a4 COLUaIbHOW HAIIPaBI€HHOCTU
(B paMKax CBOETro KJjacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3Yy4YeHHIO mpodeccuil pa3indyHOro pojia, B TOM YHCIE HAa OCHOBE
IIPUMEHEHHUS TPEIMETHBIX 3HAHUH 110 XUMHUU;

YBa)XEHUS K TPYY, JIOASM TpyJla ¥ pe3yibTaTaM TPYAOBOl 1eATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHIMBUAYaIbHOW TPaeKTOpUHM 00pa3zoBaHus, Oymylei
npodeccuu u peanusalnnn cOOCTBEHHBIX KU3HEHHBIX MJIAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB,
CHOCOOHOCTEH K XMMHMHU, MHTEPECOB U OTpeOHOCTEH 00I11eCTBa;

6) PKOJIOTHUYECKOTO BOCIIUTAHHUS:

HKOJIOTHUECKH 11eJIECO00Pa3HOT0 OTHOIICHUS K IPUPO/Ie, KaK UCTOUHUKY CYIIECTBOBAHUS KU3HU
Ha 3eMiie;

NOHMMaHMs TJ00AJBHOIO XapakTepa HKOJOTHUECKUX MpoOJIeM, BIUSHHS HKOHOMHUYECKUX
MPOIECCOB HA COCTOSTHUE MTPUPOJTHOM U COLIMATBHOM CPEJIbL;

OCO3HAHMsSI HEOOXOIUMOCTH HCIOJIb30BaHUS TOCTHXKEHUH XHMUHU Uil PpEIICHUS BOIPOCOB
paloHaIbLHOTO MPUPOIONOIB30BAHUS;



AKTUBHOT'O HENPUATUS JEHCTBUM, NPUHOCALIMX BPEJ OKPYXKAIOLIEH MIPUPOJHOMN Cpele, yMEHUs
IPOTHO3UPOBATh HEOIATONPUATHBIE IKOJIOTMUECKUE TOCIEACTBUS NPEITPUHUMAEMBIX NeHCTBUI
Y IIPEJOTBpAIATh UX;

HaJIM4YUS  Pa3BUTOIO  OJKOJIOIMYECKOIO  MBIIUICHUS, OKOJIOIMYECKOM KYJIbTYpbl, OIBITa
JESATEIIBHOCTH  3KOJIOTUYECKOW  HANpaBICHHOCTH, YMEHUS pYKOBOJCTBOBATbCSI HMHU B
[I03HABATEJILHOM, KOMMYHUKAaTUBHON M COLIMATIbHON MPAKTUKE, CIIOCOOHOCTU U YMEHHs aKTUBHO
IPOTHBOCTOATH HJCOJIOTHU XeMO(POOHH;

7) IEHHOCTU HayYHOTI'O O3HAHU:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BHTHS
HAayKU ¥ OOLIECTBEHHOW NIPAKTUKU;

NOHMMaHHUA CHeuu(UKM XUMHHM KaKk HayKH, OCO3HaHus €€ poiau B (OPMHPOBAHUHU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/IaHUH LIEIOCTHOTO MPEACTaBICHUs 00 OKpYXKaroleM
MHUpE KaK O €AMHCTBE IPHUPOJbI U 4YEJIOBEKa, B MO3HAHWU IPUPOJHBIX 3aKOHOMEPHOCTEH U
peLeHnH IpobIeM COXpaHeHUs! IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B O0COOOM 3HAYUMOCTH XUMHUHU JUIsl COBPEMEHHOW NMBWIM3ALMU: B €€
IYMaHHCTUYECKON HANpaBI€HHOCTH U BaXXHOM pPOJIM B CO3/laHMM HOBOW 0a3bl MaTepUalIbHOU
KYJBTYPBI, PEIICHUH TI00aTBHBIX MPOOJIEM YCTOMUNBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEpPreTUYecKoil, MNUIIEeBOM UM HKOJOTMYECKOM Oe30macHOCTH, B PAa3sBUTUHM  MEIMIIMHBL,
o0ecre4eHny yCIOBUM YCIIEHTHOTO TPYAA U SKOJIOIMYECKU KOM(POPTHOM KM3HU Ka)KJ0ro 4jeHa
00I111eCTBA;

€CTECTBEHHO-HAyYHOU IPaMOTHOCTHU: TOHUMAHHUS CYILIHOCTH METOJOB IMO3HAHHUS, UCII0JIb3YEMBIX
B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCHOJb30BATh IOJlydyaeMble 3HAHMs JJs aHaluu3a u
00BsICHEHUS SBJICHUI OKPYKaIOLIEro MUpa U MPOUCXOAIINX B HEM U3MEHEHUN, YMEHHUSI JI€aTh
00OCHOBaHHbIE 3aKJIIOYEHHMsS] HA OCHOBE HAy4HbIX (DAKTOB M HMEIOIIMXCS JIaHHBIX C LEJbIO
MOJIyYEHUs JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XMMUYECKHE 3HAHMS JAJs peleHus npolieM B
pEeaIbHBIX JKU3HEHHBIX CUTYaIUsX;

MHTEpEeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AEATEIbHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO, K aKTUBHOMY
MOJIy4EHUIO HOBBIX 3HAHUH M0 XMMHUHU B COOTBETCTBHH C )KU3HEHHBIMH ITOTPEOHOCTSAMU;
MHTEpeca K 0COOEHHOCTSAM Tpy/ia B pa3IMUHBIX chepax NpodecCHOHATbHON AESITETbHOCTH.

METAIIPEJIMETHBIE PE3VYJIbTAThBI

MeTtanpeaMeTHble pe3ylbTaThl OCBOEHHUS y4eOHOTO mpeameTa «XUMHUS» Ha YPOBHE CPEIHETrO
00111ero 00pa3oBaHus BKIIOYAIOT:

3HauUMMBbIe JUIS  (OpMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCA  MEXKIUCIUIUIMHAPHBIC
(MeXIpeIMeTHBIC) OOIICHAYIHBIE TIOHATHS, OTPAKAIOIINE IIEIIOCTHOCTh HAYIHOW KapTUHBI MUPA
U crieruuKy METOJIOB TTO3HAHMSI, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, SIBICHUE, MPOIECC, CUCTEMa, HAYYHBIH (aKT, MPHUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpUSs, HCCIEI0BaHUE, HAOMIOICHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);
VHHUBEpCaJIbHBIC ydeOHBIC JCHCTBHS (MTO3HABATEIbHBIE, KOMMYHUKATUBHBIC, PETYISATHUBHEIC),
obecneunBaromue GopmMupoBaHue GYHKIIMOHATHLHONW TPAMOTHOCTH U COIIMATLHOM KOMITETEHIIUU
00yJaromuxcs;

CIIOCOOHOCTh oOyJaromuxcs HCIOJIb30BaTh OCBOCHHBIC MEXIUCHUTUTHHAPHBIE,
MHPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC YYeOHBIC JICHCTBHS B II03HABATEIBHOW W
COLIMATILHOM TTPaKTHKE.

MeTtanpeMeTHBIE  pe3yIbTaThl  OTPAKAIOT  OBJAJCHUE  YHUBEPCAIBHBIMU  yICOHBIMHU
MO3HABATEILHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMH JIEHCTBUSMHU.

OBnajiecHe YHUBEPCATBHBIMU YICOHBIMH ITO3HABATECILHBIMA JCHCTBUSMHU:

1) 6a30BbIC JIOTHYECKUE ACHCTBUS:

CaMOCTOSITENIbHO  (OPMYJIUPOBAaTh W aKTyaJlu3UpoBaTh MpoOjeMy, BCECTOPOHHE €&
paccMaTpuBaTh;



ONPEACIATh LENU EATENbHOCTH, 3aJaBasi MapaMeTPbl U KPUTEPUU UX AOCTHXKEHHS, COOTHOCUTH
pE3yJIbTaThl ACATEIBHOCTH € IOCTABICHHBIMU LIEJISAMH;

UCIIOJIb30BaTh IIPU OCBOCHUM 3HAHUN NpUEMBI JIOTUYECKOTO MBILUIEHUS — BBLICIATH
XapakTepHble INPHU3HAKK IIOHATHMM W YCTaHAaBIMBAThb HUX B3aMMOCBA3b, HCIIOJIB30BATh
COOTBETCTBYIOIIME MTOHATHUS ISl OOBbSICHEHHSI OT/ICJIbHBIX (PAKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPHH Ul KIacCU(UKALIMU BELLIECTB U XUMUUECKUX PEAKIIUM;
YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/Y U3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTMUYECKHE paCCYXICHHs (MHAYKTHBHbBIC, JI€AYKTUBHBIC, 10 AHAJIOTUH), BBISIBIATH
3aKOHOMEPHOCTH M MPOTHBOPEUHUS B PACCMATPUBAEMBIX SIBICHUSX, (DOPMYIHPOBATH BBHIBOJBI H
3aKJIFOYEHUS;

IPUMEHATh B IIPOLIECCE IIO3HAHUA, HCHOJIb3YEMbIE B XHMHUU CHUMBOJIUYECKHE (3HAKOBBIE)
MOJIeJH, IPe0Opa30BbIBATh MOAEIbHBIE IPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHYecKkass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — TpU pPEleHHH Y4eOHBIX
IIO3HABATEJIBHBIX U MPAKTUYECKUX 3a/1ad, IPUMEHATb Ha3BaHHBIC MOJEJIbHBIE MPEICTABICHUS
JUISL BBISIBJICHUS XapaKTEPHbIX IPU3HAKOB U3y4aeMbIX BEIIECTB U XMMHUYECKUX PEaKLIUM.

2) 6a30BbI€ UCCIIEIOBATEIbCKUE ICHCTBUS:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOI'O TIO3HAHMSI BEILIECTB M XUMUYECKUX PEaKLUii;
(bopMynHMpoBaTh LETN U 3a7ja4d UCCIIEJOBAHUS, UCIIOJIb30BaTh IOCTABIEHHBIE U CAMOCTOSTEIBHO
c(OpMyJIMpOBaHHbIE BOIPOCHI B KAayeCTBE MHCTPYMEHTa II03HAHUS M OCHOBBI  JUIS
(bopMHpOBaHHUS TUIIOTE3bI 110 TPOBEPKE NMPABUIBHOCTH BBICKA3bIBAEMBIX CY)KJICHMIA;

BJIQJIETh HABBIKAMU  CaMOCTOSITEJIbHOTO IUIAHUPOBAHHUS U IPOBEIACHUS  YYEHHMUECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUsI HAOIIOAATh 32 XOJOM IpoIecca, CaMOCTOSTEIbHO
NPOTHO3UPOBATH €ro pe3yibTar, (GopMymupoBaTh O0O0OOMIEHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEJOBAHUS, COCTABIATh OOOCHOBAHHBIA OTYET O MPOAETAaHHOM
pabore;

nproOpeTaTh ONBIT YUYEHUYECKOH HCCIe0BAaTEIbCKOW M MPOEKTHOM JEATENIbHOCTH, TPOSIBIATh
CIIOCOOHOCTh M T'OTOBHOCTH K CaMOCTOSITEIbHOMY IOHUCKY METOJIOB PEIIEHUs MPAKTHUECKUX
3a/1a4, MPUMEHEHHIO PA3JIUYHbIX METOIOB TIO3HAHHUS.

3) pabota c uHbopMaIuei:

OpPUEHTHPOBAThCSI B PA3IMUYHBIX MCTOYHMKAX HMHGpoOpManuu (HAydHO-TIOMYJSpHas JUTepaTypa
XUMHUYECKOTO COJEpKaHus, CIpaBOuYHble NocoOus, pecypchl HWHTepHeTa), aHaIM3UpOBATH
UHPOPMALIMIO pa3IMYHBIX BUAOB U (OPM MpeACTaBIEHUs, KPUTUYECKU OLCHMBATh €€
JIOCTOBEPHOCTh M HENTPOTUBOPEUNBOCTD;

dopMynMpoBaTh 3ampochl M MPUMEHATh pasziIMYHble METOAbl MNpU TOUCKE M O0TOOpe
uH(popMalu, HEOOXOAUMOM /1J1s BBIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;
npuoOpeTaTh OMNBIT HCHOJIb30BaHUA HH(GOPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHH H
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMAIbHYIO (DOpMYy NpeACTaBiIeHUS HHPOPMALUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCIOJIb30BaTh HAYYHBIH A3BIK B KaUECTBE CPEJCTBA MPH paboTe ¢ XMMHYECKONH MH(pOpManuei:
IPUMEHSTh MEeXNpeaMeTHbIE ((pU3nUecKkre U MaTeMaTUYecKue) 3HaKU U CUMBOJIBI, (hOPMYIIHI,
ab0peBUaTypbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh U Mpeo0pa3oBbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATIISTHOCTH.

OBnaneHne yHUBEpCAIbHBIMU KOMMYHUKATUBHBIMU JIEHCTBUSMU:

3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYKJAaeMOW TeMbl B XOJ€ IUallora W/WIM IUCKYCCHH,
BBICKA3bIBaTh HJIeH, (OPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIHO BBITIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYNIaThb C IPE3EHTALMEN pe3ylbTaTOB IIO3HABATEIBHON JAEATEIBHOCTH, IIOJYyYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAaMH TIPU BBIOJIHEHUHM XUMHYECKOIO
HKCIIEPUMEHTA, MPAKTUYECKOM paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuyu y4eOHOro ImpoekTa ¥ (OpMYIMpPOBaTh BBIBOJBI IO pPE3yJIbTaTaM NPOBEIEHHBIX
UCCIIEIOBAaHMI ITyTEM COTTIACOBAHMSI MTO3UIIMIA B X0/1€ 00CYX/IEHUS 1 00OMEHA MHEHUSIMH.



OBnajieHne yHUBEPCATbHBIMU PETYISTUBHBIMU JICHCTBUSMHU:

CaMOCTOATENIFHO IUIAHMPOBaTh W  OCYIIECTBISATH CBOIO ITO3HABATEIBHYIO JESTEIbHOCTD,
ompenenss e€ Ieau W 3aJaud, KOHTPOJIHUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeaIaraeMblii aITOPUTM JCHCTBUH IPU BBIOJIHEHUH Y4EOHBIX M HCCIIEIOBATENBCKUX 3ajad,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO MX PEeIICHHs C YUETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEILIECTBAX U XUMHYECKUX PEAKIHIX;

OCYILIECTBJIATH CAMOKOHTPOJIb CBOCH AEATEIBHOCTH Ha OCHOBE CAaMOAHAIN3a U CAMOOLIEHKH.

I[NPEJMETHBIE PE3YJIbTATHI

[IpenmeTHbIE pe3yabTaThl OCBOEHUS Kypca «O0mas 1 HeopraHueckasi XuMus» OTpaxaroT:
c(OpPMUPOBAHHOCTh TPEACTABICHUI: O XMMHYECKOW COCTaBISIONICH €CTECTBEHHO-HAYYHOU
KapTUHBI MHpa, POJIU XUMHH B TMO3HAHUU SIBJICHUU MPUPOJbL, B HOPMUPOBAHUM MBILIUICHUS U
KyJbTYpbl JUYHOCTH, €€ (PYHKIMOHAIBHOM TPAMOTHOCTH, HEOOXOMUMOW [UIS pELICHUsS
MPAKTUYECKUX 3a7ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3[I0POBBIO U
MIPUPOJHOM CpeliE;

BJIQJICHUE CHCTEMOW XMUMHYECKUX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIIOJATaKOIINE MOHATHUS
(XMIMHUYECKHI1 JJIEMEHT, aTOM, U30TOII, S-, P-, d- 3JICKTPOHHBIC OPOUTAII ATOMOB, HOH, MOJICKYJIa,
MOJIb, MOJISIPHBIA O00BEM, BaJEHTHOCTh, OJJIEKTPOOTPULIATEIILHOCTh, CTENEHb OKHCICHUS,
XUMHUUYECKasl CBA3b (KOBAJEHTHAs, MOHHAs, METAJJIMYecKas, BOJOPOAHAs), KpUCTAJUIMYECKas
pem€rka, THUObl XMMHYECKUX  pEaKIMUil, pacTBOpP, IJIEKTPOJUTHI,  HEIIEKTPOJUTHI,
ANEKTPOJIUTUYECKA JUCCOLMALMSA, OKUCIUTENb, BOCCTAHOBHUTEIb, CKOPOCTb XUMHUYECKOH
peaKkiuu, XHWMHUYECKOE€ paBHOBECHE); TEOPUU U 3aKOHBI (TEOpHUsSl DIIEKTPOIUTHYECKOU
quccouranuu, nepuoandeckuii 3akon /. M. MenaeneeBa, 3aKOH COXpaHEHHS] MACChl BEILECTB,
3aKOH COXpaHEHUS U MPEBPAIlEHUS SHEPTrUU MPU XUMHUYECKHX PEaKIUsiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMHMHM, MHPOBO33PEHUYECKHE 3HAHHUsA, JICKAIIME B OCHOBE IOHMMAaHUS
OPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SBJIECHUH, (PaKTOJOrMUECKUE CBEIEHUS O CBOICTBaX,
cocTaBe, MOJYyYEeHUH U 0€30MacHOM HCMOJIb30BAaHUM BAXKHEHIIMX HEOPraHWYECKUX BELIECTB B
OBITY M IPAKTHUUYECKON JEATEIIbHOCTH YEIOBEKa,;

c(OpMHUPOBAHHOCTh YMEHHIl BBISBISATH XapaKTepHbIE NPU3HAKU IOHSATHM, yCTaHABIMBAaTh WX
B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOLIME IOHATHSA IIPU ONMCAHUMU HEOPTraHUYECKHUX
BEILECTB U UX IPEBPALLCHU;

c(OPMHPOBAHHOCTh YMEHHMI MCIIOJI30BaTh XUMHUUECKYIO CUMBOJIMKY JUISl COCTaBJIEHUS (OpMyI
BEIIECTB M YPAaBHEHMM XMMMYECKUX peakiuii, cucremarnyeckyro HomeHkiatypy (IUPAC) u
TPUBMAJIbHbIE HA3BAHUS OTAEIbHBIX HEOPraHWYECKUX BELIECTB (yrapHbIH ra3, yIJIeKHCIbIH Ta3,
aMMHuak, raiméHasi U3BeCTh, Heral€Has U3BeCTb, MUThEBAS COJA, IUPUT U JPYTHE);
c(OPMHPOBAHHOCTh YMEHUI ONpEAENATh BAJEHTHOCTh M CTEMEHb OKHMCICHHS XMMHUYECKHX
AJIEMEHTOB B COEIUHEHUSX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIEHTHAs, MOHHAS,
METAJIJINYECKasl, BOJOPOJHAsA) B COCAUHEHMSIX, TUI KPUCTAIIIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJIEKYJSpHAs, MOHHAs, METaJUIMYecKas), XapaKTep CpeAbl B BOIHBIX
pacTBOpaxX HEOPraHUYECKUX COCIUHECHUM;

c(OpMUPOBAHHOCTh YMEHHI yCTaHABINBATh MPUHAJIC)KHOCTh HEOPraHMYECKHUX BEIIECTB M0 UX
COCTaBy K OMNpeAeiEHHOMY Kiaccy/Tpylme COeIMHEHUH (MpocThie BellecTBa — METALIBl U
HEMEeTaJlIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE TUAPOKCHbI, COJIH);
c(OpPMHPOBAHHOCTh YMEHHUH PaCKpbIBaTh CMBICT MepHoanueckoro 3akona JI. M. Menneneesa u
JEMOHCTPHUPOBATh €T0 CUCTEMATHU3UPYIOIIYI0, 00bSICHUTEIbHYIO U TPOrHOCTUYECKYIO (DYHKLNU;
c(OPMHPOBAHHOCTh YMEHMH XapaKTepPU30BaTh AIIEKTPOHHOE CTPOCHHWE AaTOMOB XHMHYECKHX
sneMeHToB 1—4 mnepuonoB Ilepuomnueckoil cucteMbl XuUMHYECKHX dnemeHtoB [[. .
MeHzeneeBa, HCHONB3YS TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYECKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XHMHMUYECKHUX OJJIEMEHTOB M HX
COCIMHEHUH 110 nepuoaam U rpynnam [lepuoaudeckoil cucTeMbl XUMHUYECKUX 3y1eMeHTOB 1. .
Menneneena;



c(OpPMUPOBAHHOCTh YMEHHH XapaKTepH30BaTh (OMUCHIBATH) OOIIME XHMUYECKHE CBOHCTBA
HEOPraHMYECKUX BEIIECTB PAa3JIMYHBIX KJIACCOB, MOATBEPXKIATh CYIIECTBOBAHWE T€HETHYECKOM
CBA3M MCXKAY HCOPraHnM4CcCKUMHU BCHICCTBAMU C IIOMOIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIUX
XUMHYECKHX PEaKInii;

c(OPMHPOBAHHOCTh YMEHHS KIACCH(PUIMPOBATh XHWMHUYECKHE PEAKIUU [0 Pa3IHIHBIM
NpU3HakaM (YUCIy W COCTaBy pEarupyromyx BEIIeCTB, TEINIOBOMY J(P(EKTy peakiluH,
U3MEHEHHIO CTETIeHEeH OKUCIICHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIIMHU, YIaCTHIO KaTalu3aTopa);
c(OPMHUPOBAHHOCTh YMEHHUI COCTaBJISATh YPaBHEHUs DPEAKIUN pa3IMYHBIX THUIIOB, IOJHBIC U
COKpaIlIEHHBIC ypaBHEHUS PEaKIMii MOHHOTO OOMEHa, YYUTHIBAs YCJIOBHUS, MPU KOTOPBIX 3TH
pEaKIMK UAYT 10 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHUW TMPOBOJIUTH PEAKIMH, MOATBEPXKIAIONINE KAYSCTBEHHBIH COCTaB
Pa3JIMYHBIX HEOPTAaHUYECKUX BEIIECTB, PACIIO3HABATH ONBITHBIM ITYTEM MOHBI, PHCYTCTBYIOIINE
B BOAHBIX PACTBOpPAX HCOPIraHUYCCKUX BCIUICCTB;

C(OPMHUPOBAHHOCTh YMEHHH PACKPBIBATh CYIIHOCTh OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX
PEaKIHii MOCPEICTBOM COCTABIICHUS 3JIEKTPOHHOTO OajlaHCa ATHX PeaKIui;

Cc(OPMHUPOBAHHOCTh YMECHHH OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOW PpEAKIUH OT
Pa3INIHBIX (PaKTOpOB; XapakKTep CMCUICHUA XUMHUYCCKOI'O PaBHOBECHA B 3aBUCHUMOCTH OT
BHelHero Bo3neiictus (npunu Jle [latense);

c(OPMHPOBAHHOCTh YMEHHH XapaKTePH30BaTh XUMHUYECKHE MPOIECCHI, JIeKAIUe B OCHOBE
NPOMBIIIICHHOTO TIOJYYEeHUS] CEPHOM KHCIIOTHI, aMMHUaKa, a Takke CHOpPMUPOBAHHOCTh
HpeIlCTaBJIeHI/If/'I 00 O6HII/IX HAaYYHBIX MNPHHIOHIIAX W SKOJIOTMYCCKUX HpO6JIeMaX XUMHUYCCKOT'O
MIPOM3BOJICTBA;

Cq)OpMHpOBaHHOCTB yMeHI/Iﬁ MMPOBOAWTL BBIYHCIICHHA C HCIIOJIB30BAHUCM IMOHATHUA «MACCOBas
JI0JIsl BELIECTBA B PACTBOPE», 00BEMHBIX OTHOIICHUN Ta30B MPH XMMUYECKHX PEAKIUSIX, MACChI
BEIIECTBA WM 00BEMA Ta30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WiIH 00bEMY OIHOTO
U3 YYacTBYIOIMX B PEAKUUU BELIECTB, TEIUIOBOro 3(QeKkTa peakluu Ha OCHOBE 3aKOHOB
COXpaHEHHsI MAaCCHI BEIIECTB, IPEBPAILICHHUS U COXPAHEHHUS YHEPTUH;

c(OPMHPOBAHHOCTh YMEHHUN CcOOMIOaTh MpaBUiIa TOJIb30BAHMS XWMHUYECKOW MOCyAoH U
1abopaTOPHBIM 000PYIOBAHKUEM, a TAK)KE MPpaBUiia 0OpAIEHUS C BEIIECTBAMU B COOTBETCTBHUU C
WHCTPYKIUSMU IO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUUYECKUX OMBITOB;

Cq)OpMHpOBaHHOCTB YMGHHi/JI IJIaHUPOBAaTb H BBEIIOJIHATL XUMHUYECKUU SKCIICPUMCHT
(pa3nokeHue TepoKcHIa BOJOPOAAa B MPHUCYTCTBUM KaTallM3aTopa, OINpEAEICHUE Cpeabl
PacTBOPOB BEIIECTB C MOMOIIBI0 YHHBEPCAIFHOTO MHIMKATOPA, BIMSHUE PA3IMYHBIX (HaKTOPOB
Ha CKOPOCTb XMMMYECKON pEeakLUH, PeaklMd HOHHOTO OOMEeHa, KayeCTBEHHBbIE PEaKLUU Ha
cynbdart-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KaTHUOH aMMOHMUS, PEIICHUE YKCIEPUMEHTATBHBIX
3amady mo temaM «Metamnel» U «HemeTamibsl») B COOTBETCTBHHM C MPaBHIAMH TEXHUKU
0€30MacHOCTH NpU 00paIIeHNH C BEIIECTBAMH U JIaOOpaTOPHBIM 000PY0BaHUEM, MPECTABIIATD
pe3ysbTaThl XMMHUYECKOTO SKCIIepUMEHTa B (opMe 3aliCH YpaBHEHHH COOTBETCTBYIOIIMX
peakiuii 1 GopMyIUpPOBATH BHIBOBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHYECKU AaHAJIU3UPOBATh XHUMHUYECKYI0 HH(OpPMALHIO,
MOJIyYa€MyI0 M3 pa3HbIX HCTOYHUKOB (CpeicTBa MAacCOBOM KOMMYyHHKanuu, MHTepHeT u
JPYTHX);

c(hOopMUPOBAHHOCTh YMEHHU COOJIIOIATh MPaBUJIa YKOJIOTHYECKHU 11eJIeCO00Pa3HOT0 MOBEICHUS B
OBITY M TPYAOBOW JEATEIBHOCTH B IIENIAX COXPAHEHHs] CBOETO 3JI0POBbS U OKpYXKarolen
MPUPOAHON Cpedbl, OCO3HABATh OMACHOCTh BO3JICMCTBUS HA JKUBBIE OPTraHU3MbI ONPEICTEHHBIX
BEIIECTB, MOHUMasl cMbici nokasatens [1/IK, moscHaTs Ha nmpuMepax crocoObl yMEHBIIECHUS U
NPEIOTBPALICHHUS UX BPETHOTO BO3JCHCTBHUS HA OPTaHU3M YeJIOBEKa;

JUIs 0OYYaIOUIMXCSl C OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBBSI: YMEHUE MPUMEHSATh 3HAHUS
00 OCHOBHBIX AOCTYIIHBIX METOJAaX IMO3HAHHA BCIICCTB U XUMHYCCKUX SIBJICHUU.

TEMATHUYECKOE IINTAHUPOBAHUE



Ne HauMmeHoBaHHne
n/ pa3aesioB u TeM
n NporpamMmbl

Tema 1.
[Tepuoanueckuit
3aKOH M CTPOEHHUE
aroMma

Tema 2. Ctpoenue
BelIeCTBa

KoanuyecTBo 4acoB

Bcer

11

Kontpoabubl  IIpakTHyecku
e padoThbl e padoThbl

DJIEeKTPOHHBIE
(undposbie)
o0pa3oBaTe/IbHbI
e pecypchbl

Tema 3.
3 DNeKTpoIuTHYEeCKa
s IUCCOIMALIUS

Tema 4.
4 XUMHYECKHUE
peakiuu

5 PesepBHbIil ypok

11

OBILEE KOJIMYECTBO
YACOB I10
I[TPOT'PAMME

34







ITIOYPOYHOE IIJTAHMPOBAHUE

n/n

Tema ypoka

Otkpeitue JI.M1.MenneneeBbim
[Tepuoanueckoro 3akoHa.

Bcero

KoaunuecTBO 4acoB

KonTtp.
Pao.

IIpakr.
Pa0.

Jara
H3Y4YeHH S

DJIeKTpOHHbIe U (pPOBbIE
o0pa3oBaTe/bHbIC Pecypchl

[Iepnoanueckas cucrema JI.M1.Menneneena.

Crpoenue aToma.

[Ieproarueckuii 3aKOH U CTPOCHHE aTOMA.

KoBaneHTHas XuMHYECKas CBS3b.

o OB W DN

MNonnas xumnudeckas CBS3b.
Mertanne! u crnaBel. MeTannuueckas
XMMHYECKAs CBA3b.

ArperatHbie COCTOSIHUSI BEIIECTBA.
Bonoponnas cBA3b.

R R R R e

10

TBEpapie BemecTBa. TUIBI KPUCTATUIMYECKAX
PEETOK.

JlaGopaTtopHnas padota Nel "Onpenenenue
CBOMCTB HEKOTOPBIX BEILIECTB HA OCHOBE TUIIA
KPUCTAJIIMYECKON PEeIIETKN" .

JlaGopatopHas pabota Ne2 "O3HakoMIIeHHUE €
KOJUIEKLIUEN MTOJIMMEPOB, TUIaCTMACC, BOJIOKOH
U U3JEIUN U3 HuXx'".

Kunkue Bemecrsa. YncToie BelecTsa U
CMECH.

0,5

0,5




JlaGopatopHnas padorta Ne3 "XK&cTkocTh BOJIBI.
VYcerpanenue KECTKOCTH BOABI".
JlaGopaTtopHnast pabota Ne4 "O3HakoMiieHHE C
MHUHEPAIbHBIMU BOJIaMH .

Pemienue 3a1a4 Ha HAXOXKAEHUE MACCHI
(00bEMa) KOMIIOHEHTA B CMECH, MacChl

1 YHCTOI0 BEIecTBa B 00pasiie, MacCOBOM J0JIH
MpUMeceH.
12 JlucniepcHble CUCTEMBI.
13 [TpakTuueckas paborta Nel "Ilonyuenue u 1
pacro3HaBaHue ra3oB".
1 [ToBTOpenue u 0000IIEHNE 3HAHUH TIO TEME
"Ctpoenue atoma".
15 [ToBTOpenue u 0000IIEHNE 3HAHUH TIO TEME
"Ctpoenue BemecTna".
16 PactBopbI.
17 ONEKTPOIUTHI U HEITEKTPOIIMUTHI.
KucnoTh! B cBETE TEOPUU DIIEKTPOIUTHIECKON
18 JUCCOLUALINY. 05
JlaGopaTtopnast pabota Ne5 "O3HakoMieHue ¢
KOJJIEKIHEH Kuciot".
OcHoBaHUsI B CBETE TEOPUU
INEKTPOIIMTUYECKON TUCCOLUALINH.
19 JlaGopatopHas pabota Ne6 "[lonyuenue u 05
)

CBOMCTBA HEPACTBOPUMBIX OCHOBAHUM'".
JlaGopaTtopHnast pabota No7 "O3HakoMieHHE C
KOJUIEKIIMEN OCHOBaHUH".




20

Conu B cBeTE TEOPUH IINEKTPOITUTHUECKOM
JICCOIIMAITUH.
JlaGopaTtopHnast pabota Ne§ "O3HakoMieHHE C

KOJIJIEKI[UEH MUHEPAJIOB, COJIEPHKAIIUX COJIH .

0,5

21

22

23

I'maponus.

Jlaboparopnas pabota Ne9 "HcnbiTanue
pPacTBOPOB KHUCIIOT, OCHOBAHUUN U COJIEH
WHIUKaTopamu'.

JlaGopaTtopnas padota Nel0 "Pasznuunbie
Cly4yau THApOJIN3a coien".
JlabopaTtopHnas padota Nell "I'maponus
XJIOPUJIOB U alleTaTOB LIEJIOYHBIX METAJIIOB".
[TpakTuueckas pabota N2 "Pemienue
9KCIIEPUMEHTANIbHBIX 3a71a4 Ha
UACHTU(DUKAIIINIO HEOPTAHUYECKUX

coemuHeHun".

Knaccugukarus XuMHUECKUX peakini.

0,5

24

25

26

CKopOoCTh XMMHUECKON pEeaKIIMH.

Karanus.

JlaGopatopHnas paborta Nel2 "Tlonydyenue
KHCJIOPO/1a Pa3IoKEHHEM IepOKCHIa
BOJIOPO/Ia C TOMOIIBIO JTHOKCHA MapraHia u
KaTasasbl CHIpOro Kaprodens'.

OO0paTUMOCTh XUMHUYECKHUX PEAKITHA.
XUMHUYECKOE PABHOBECHE.

0,5

27

OKHUCIUATENEHO-BOCCTAHOBUTEIBHBIE PEAKIINU
(OBP).
JlaGopatopHast paborta Nel3 "Peakius

0,5




3aMEIlEeHUST MEJIU KEJIe30M B PacTBOPE
cynbdara meam (2)".

JlaGopaTtopHnas pabora Nel4 "Ilonyuenue
BOJIOPO/Ia B3aUMOJIEHCTBUEM KUCIIOTHI C
[AHKOM".

28 DIEKTPOIH3. 1
OO01mue cBOiCTBa METAJLIOB.
29 JlaboparopHuas pabota Nel5 "O3nakomiieHue 1 0,5
C KOJUIeKIIMeH MeTauioB".
30 Koppo3zus mertanios. 1
OO0mue cBOCTBAa HEMETAIIOB.
31 Jlaboparopuas pabota Nel6 "O3HakomiieHuE 1 0,5
C KOJUIEKIIUEN HEMETAILIOB" .
39 [ToBTOpEeHUe 1 0600IICHNE 3HAHUH TI0 TEME 1
"Xumuueckue peakuu'.
33 [ToBTOpeHue U 0000IIEHIE 3HAHUI 3a KypC 1
«Xumus 11xm1.»
34 Pe3epBHEIH ypOK. 1
34 7







