[Tpunoxenue 1.

2.1.11. ®enepasbHas padouyas nporpaMma 1no yueOHoMy npeaMery «XuMus»
(0a3oBbIil ypOBEHB).

117. ®enepanbHas pabouass mporpamma IO y4eOHOMY MpeIMeTy «XUMUsD»
(0a30BbIll YPOBEHB ).

117.1.®enepanbHas pabovass mporpamMma IO y4eOHOMY MpeIMeTy «XUMUsD»
(6a30BbI YpoBeHb) (IpeaMeTHast 007acTh «ECTeCTBEHHO-HAYUHbIE MPEAMEThD») (11anee
COOTBETCTBEHHO - NMPOTrpaMMa M0 XUMHUHU, XUMHSI) BKIIOYAET MOSCHUTEIbHYIO 3aIUCKY,
coJiep>kaHue 00yueHus, MIIaHUPYEMbIE pe3yJIbTaThl OCBOCHHUS MPOTPaMMBI M0 XUMUH.

117.2. IlosicHuTenpHasl 3alucka OTpakaeT oOlue Ield W 33Jaud U3YYCHUS
XUMUH, XapPAKTEPUCTUKY TIICUXOJOTHMUYECKUX MPEANOCBUIOK K €€ H3YYEHHIO
OOyYarOIIMMHCS, MECTO B CTPYKType y4eOHOTO IIaHa, a TaKXkKe MOAXOAbl K OTOOpY
COJEp)KaHUS, K ONPENEICHUI0 IUIAaHUPYEMBIX pPE3yJbTaTOB M K CTPYKType
TEMaTUYECKOTO MIJIAHUPOBAHMSL.

117.3.Conepxanne 0O0yueHHUS PacKpbIBAET COJAEp)KAaTEIbHBbIC JTUHUH, KOTOPHIE
IpeajaratoTcs Uisl 005A3aTeNbHOTO M3YYEHHUS! B KAKJIOM KJIAacCe Ha YPOBHE CPEIHErO
oO1ero ooOpazoBaHusl.

117.4.1lnanupyemMble pe3yabTaTbl OCBOCHUS MPOTPAMMBI MO XMMHUHU BKIIKOYAIOT
JUYHOCTHBIE, METalpeJMETHbIE Pe3yJbTaThl 3a BECh NEPHOJ OOyuYeHHs Ha YPOBHE
cpelHero oo1iero o0pa3oBaHus, a TaKXKe MPEIMETHBIE JTIOCTHXKEHHs 00ydarolerocs 3a
KK ro/1 00yUYeHusI.

117.5.1TosicHuTENbHAS 3aMKCKA.

117.5.1. [Iporpamma 1Mo XMMHHM Ha YpOBHE CpPEIHEro oOIero oopa3oBaHUs
pazpaboTaHa Ha OCHOBe TpeOOBaHMII K pe3yJbTaTaM OCBOCHHMS OCHOBHOI
00pa30BaTeIbHON HPOrpaMMBbl CpEeIHEro o0Iero oOpa3oBaHMsI, IPEICTABICHHBIX B
OI'OC COO, ¢ yuérom KoHuenuuu mnpenojaBaHusi yueOHOro mpeamera «XuMHUs» B
oOpa3oBaTenbHbIX opranuzauusax Poccuiickoil @enepannu, peaanu3yroluX OCHOBHbBIE
oOpa3oBaTeibHbIE IPOTPAaMMbI, M OCHOBHBIX IOJIOKEHUH (QeaepanbHOil paboueit
POrpaMMbl BOCIIUTAHHUS.

117.5.2. OcHOBY MOAXOJOB K pa3padOTKe MporpaMMbl IO XHUMHH, K
OMpeNeNICHUI0 O0lIel cTpaTeruu OOy4eHHs, BOCIUTAHUS U Pa3BUTHA OOYUYaIOIIMXCS
cpeacTBaMu ydyeOHoro mpeamera «Xumus» st 10-11 kimaccoB Ha 6a30BOM ypOBHE
cocTaBui KoHIentyanbHbele mosioxkeHus GI'OC COO o B3auMo0OOYyCIOBICHHOCTH
nenei, cojep)kaHus, pe3yabTaToB OOydeHHs] M TpeOOBaHWUN K YPOBHIO IMOATOTOBKHU
BBIITYCKHUKOB.

117.5.3. B cooTrBercTBUM C JAaHHBIMHU TOJIOKEHUAMM IIPOrpamMMa MO XUMUHU
(6a30BBIl YpOBEHB) HA YPOBHE CPEIHETO 00IIEero oOpa3oBaHUs:

YCTaHaBIMBAET 00sA3aTeIbHOE (MHBAPUAHTHOE) TMPEIMETHOE COJIep’KaHUe,
OIpPEENSIET KOJMYECTBEHHbBIE U KAUECTBEHHBIE €r0 XapaKTEPUCTUKUA Ha Ka)KJOM 3Tarie



U3YUYEHHUS MPeaMeTa, NPeayCMAaTPUBAET MPUHIIUIIBI CTPYKTYPUPOBAHUS COJIEPKAHUS U
pacrpeiesieHus ero no KjiaccaM, OCHOBHBIM pa3zjiejlaM U TeMaM Kypca;

JTa€T MPUMEPHOE pacrpesesieHue y4eOHbIX YacOB MO TEMAaTUYECKUM pazjieiaM,
PEKOMEHAYET MNPUMEPHYIO MOCIEAOBATEILHOCTh HU3YyUYEHHUS! OTAECIBHBIX TEM Kypca ¢
Y4ETOM MEXKMOPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3€H, JIOTUKH Yy4eOHOro mporecca,
BO3pACTHBIX 0coOeHHOCTEH oOyyaromuxcsa 10-11 kiaccos;

JNa€T METOAMYECKYH) HHTEPHPETALUIO e HU3y4YeHUs NpeAMETa Ha YPOBHE
COBPEMEHHBIX MPUOPUTETOB B  CHUCTEME CpeIHero oOmero oOpa3oBaHus,
COZIEpKATEIbHON XapaKTEPUCTUKU IUIAHUPYEMBIX PE3YJbTaTOB OCBOCHHUS OCHOBHOM
oOpa3oBaTeIbHOM MporpaMMbl  CpelHero oOmero oOpa3oBaHus (JIMYHOCTHBIX,
METanpeJIMETHBIX,  MPEAMETHBIX), OCHOBHBIX BHJOB  y4eOHO-TIO3HABATEIHLHOM
JeSTENbHOCTH OOYYarolierocss MO OCBOGHHUIO cojaepxaHusi mnpeamera. [lo Bcem
HA3BaHHBIM TMO3UIMSIM B TMPOTPaMME IO XUMHUU COOJIOJIEHa TPEEeMCTBEHHOCTh C
benepanpbHON pabouel mporpaMMoii OCHOBHOT'O 00IIero oopa3oBaHUs IO XHUMHUHU (1S
8-9 KkiaccoB 00pa30BaTENbHBIX OPraHU3aLUi, 0A30BbI YPOBEHD).

117.5.4. [IporpaMma 1O XWMHM SIBIISIETCS OPUEHTHPOM [UISI COCTABJICHUS
pabouux MporpamMMm, aBTOPbl KOTOPHIX MOTYT MPEJIOKUTh CBOM MOJIXOA K
CTPYKTYPUPOBAHUIO U TOCJICIOBATEIBHOCTH U3YyUYECHHUS] YU4eOHOro Marepualia, a TaKke
CBOE BHJICHUE

OTHOCHUTEJIbHO BO3MOXXHOCTH BBIOOpa BapHATUBHOW COCTABJISIOIIEH COACPKaHUS
npeaMeTa JOMOJHUTENBHO K 00s3aTeNIbHON (MHBAPUAHTHOM) YaCTH €0 COJEPIKAHMSL.

117.5.5. XUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
oOmieoOpa3oBaTeIbHON  OpraHM3alluu, SBISETCS  HEOTHEMJIEMOM  4YacThl0  UX
00pa30BaHHOCTH M CIIYKUT 3aBEPIIAIOIINM 3TAlOM pPean3allii Ha COOTBETCTBYIOIIEM
0a30BOM YpOBHE KIIFOUEBBIX IIEHHOCTEHM, MPUCYIINX LIEJIOCTHON CHUCTEME XUMHUYECKOTO
oOpa3zoBanusa. KitodeBble I1IEHHOCTH KacaloTCs TO3HAHUS 3aKOHOB  TPHUPOJIBI,
dbopMupoBaHUS MUPOBO33PEHUS U OOIIEH KyJIbTYypbl YEIOBEKA, a TAKXKE IKOJIOTUYECKU
000OCHOBaHHOTO OTHOILIEHHUS K CBOEMY 3J0pOBbIO M MPUPOIHOM cperne. Peamuzyercs
XUMHUUYECcKoe 00pa3oBaHME OOY4YaIOIIUMXCSl Ha YPOBHE CpeHero oOiiero oOpa3oBaHUs
CpeACTBaMU Y4YeOHOTO MpenMera «XUMHUsSD», COACpKAaHUE U TMOCTPOCHUE KOTOPOTO
OTpeJIeNICHbl B TpOrpaMMe M0 XMMHUHU C YYETOM crieu(PUKU HAyKU XUMUH, €€ 3HaUYCHUSI
B MO3HAHUU MPUPOJIBI U B MAaTEPUAIBHOM JKU3HU OOIIECTBA, a TAKXKe ¢ YU4ETOM OOIIUX
LeJed U MPUHUUIIOB, XapaKTEPU3YIOIMNX COBPEMEHHOE COCTOSIHHUE CHUCTEMBI CPEIHETO
obmero oopazoBanus B Poccutickoit deneparnmm.

[Ipu dopmupoBanuu copepx aHusi mnpeaMera «XHUMHUSD YUYTEHBI CIEIYIONUe
MOJIOKEHUS O crienu(rKe U 3HAYEHUU HAYKU XUMUHU.

XuUMHsI KaK JJEMEHT CHCTEMbl €CTECTBEHHBIX HAyK WIrpaeT ocoOyro poiib B
CO3IaHNH HOBOU 0a3bl MaTepuaIbHOW KYJIbTYphl, BHOCUT CBOW BKJIAJ] B (hDOPMHUPOBAHUE
pPaIMOHAILHOTO HAYYHOTO MBIIIUICHHS, B CO3JIaHHUE IICJIOCTHOTO MPEACTABICHUS 00



OKPYXKAaIoIlleM MUpPE KaK O €JMHCTBE MPUPOJBI M YEIOBEKa, KOTOpoe (hopMHUpyeTcs B
XUMHUHM Ha OCHOBE I[IOHMMAaHHUSl BEIIECTBEHHOIO COCTaBa OKPYXAIIIEro MHpa,
OCO3HAHUS B3aMMOCBS3U MEK]y CTPOCHHEM BEIIECTB, UX CBONCTBAMHU M BO3MOKHBIMU
00JacTsIMU IPUMEHEHUS.

CoBpeMeHHass XUMHUsI KaK Hayka CO3WJaTelbHasi, HayKa BBICOKUX TEXHOJIOTHI
HalpaBJieHa Ha pelieHre riI00albHBIX MPOOJIEM YCTOMUYUBOTO PAa3BUTHUS YEJIOBEUECTBA -
CBIPbEBOM, JHEPreTUYECKOM, TMHUILNEBOM, HSKOJOTMYECKONM OE30MacHOCTH U OXPaHbl
310pOBBs. TE€CHO B3aUMOJICUCTBYS C JPYTMMH €CTECTBEHHBIMM HayKaMH, XUMHS CTaja
HEOTHEMJIEMON YacTbl0 MHUPOBOM KYJIbTYpbl, HEOOXOJUMBIM YCIOBHUEM YCIEIIHOTO
TpyJla ¥ )KM3HU KaKJI0TO 4iieHa 00IIecTRa.

117.5.6. B coorBeTcTBUM ¢ OOHMIUMH IENSIMH W TPUHIUAIIAMU CPEIHETO
obmiero oOpa3oBanusi conaepxkanue npeamera «Xumus» (10-11 kmaccwl, 06a30BbIi
YPOBEHb H3yYCHHUS) OPUEHTHUPOBAHO TMPEUMYIIECTBEHHO Ha OOMICKYJIbTYPHYIO
MOJITOTOBKY OOYYaIOMIUXCSl, HEOOXOIUMYIO UM I BBIPAOOTKA MHUPOBO33PEHUYCCKUX
OPUEHTHUPOB, YCIEITHOTO BKIIOYEHUS B KU3Hb COLIMYMA, MIPOJIOKEHUS 00pa30BaHUs B
Pa3IUYHBIX 00JACTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

117.5.7. CocTaBnsolUMU TIpeAMeTa «XUMHUsD SBISAIOTCS 0a30BbIE KYypChI -
«Oprannueckas xumus» ©u «OO0mas W HeOpraHWYeckass XUMHs», OCHOBHBIM
KOMIIOHEHTOM COJEpP>KaHUSl KOTOPBIX SIBJISIOTCSA OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HAHUW MO HEOPraHWYECKOW XUMHUU (C BKJIIOYEHHEM 3HAHUW U3 OOIIEH XUMHH) U
opraHnyecko xumuu. DOpMUPOBAHHE MAAHHOM CHUCTEMbl 3HAHUM TPU H3YYECHUH
npeaMeTa 00eCreYrBaeT BO3ZMOXKHOCTh PACCMOTPEHUSI BCEr0 MHOT00Opa3vs BEIIECTB
HA OCHOBE OOIIUX MOHITHH, 3aKOHOB ¥ TEOPUN XUMHH.

117.5.8. Crpykrypa conepxkaHus KypcoB - «OpraHuyeckass XUMHS» U
«OO01mas 1 HeopraHuyeckasi XuMus» chopMHUpPOBaHA B MPOTPAMME 10 XUMUU Ha OCHOBE
CHUCTEMHOTO TI0JIX0/1a K U3YYCHHIO y4eOHOTO Marepuaia u 00yclIOBIeHa UCTOPUIECKU
O00OOCHOBAaHHBIM pA3BUTUEM 3HAHMM Ha OMpPEACNEHHBIX TEOPETUUYECKUX YpOBHsX. B
Kypce OpraHMyYeCcKOil XHMHHU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KIACCUYECKOMU
TEOPUU CTPOCHUSI OPTaHUUYECKUX COCAMHEHHUMN, a TaKKE HAa YPOBHE CTEPEOXUMHUYECKUX
U DJIEKTPOHHBIX MPEICTABICHUNM O cTpoeHUHU BemiecTB. CBeleHUs 00 M3yyaeMbIX B
Kypce BEIIECTBAX JAIOTCA B Pa3BUTHUH - OT YIVIEBOJOPOIOB JI0 CIOKHBIX OUOJIOTUUECKHU
aKTUBHBIX coequHEeHMH. B Kypce opraHmdyeckod XUMHUMU TOJIY4YalOT pPa3BUTHE
chopMHUpOBaHHBIE HA YpPOBHE OCHOBHOIO 001Iero oOpa3oBaHUs IMEepBOHAaYaIbHBIC
MPEACTAaBICHUS O XUMHUYECKOW CBSI3M, KJIACCU(UKAIIMOHHBIX TpPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOWN pEeaKIUu.

117.5.9. B mpeamere «Xumus» 06a30BOro ypoBHS  paccMaTpUBaeTCs
W3Y4YCHHBI HA YPOBHE OCHOBHOTO OOIIEro oOpa30BaHUS TEOPETUUYECKHA MaTepuai u
(baKTOJIOTHYECKHE CBEICHUS O BEIIECTBAX U XUMUYECKON peakiuu. Tak, B 4aCTHOCTH, B
Kypce «OOmass u HeopraHuyeckas XUMHS» OOy4YarolUMCS MPEAOCTaBISIETCS



BO3MO>KHOCTh OCO3HATh 3HAUEHUE NEPUOAMYECKOTO 3aKOHA C OOIIETEOPETHYECKHX U
METOJIOJIOTUYECKUX TMO3UIUH, TIy0Ke MOHSATh HCTOPUYECKOE H3MEHEHHE (PYHKIIMMA
3TOTO 3aKOHA - OT 0000IIaroIIel 0 O0BSICHSIONIEH U MPOTHO3UPYIOIICH.

117.5.10. EnunHas cucteMa 3HaHUM O BaXKHEHIIIMX BEIECTBAX, UX COCTaRBE,

CTPOEHUH, CBOMCTBAaX M MPUMEHEHHH, a TAK)KE O XMMHUYECKHX PEaKLMIX, UX
CYIIHOCTH M 3aKOHOMEPHOCTSX NpOTeKaHus AomnoiHsercs B Kypcax 10 m 11 kiaccos
AIIEMEHTAMU COAEPKAHUS, UMEIOLIUMU KYJIbTYPOJOTUYECKUA U MPUKIATHON XapakKTep.
OTU 3HaHUS CIOCOOCTBYIOT MOHUMAHHUIO B3aUMOCBS3M XMMHUU C JIPYTUMH HayKaMH,
pPacKpbIBalOT €€ POJb B IIO3HABATEIBHOM M INPAKTUYECKOW IEATEIBbHOCTH YEJIOBEKA,
CHOCOOCTBYIOT BOCIIUTAHUIO YBa)KEHHS K IPOLIECCY TBOPYECTBA B 00JIACTU TEOPUU U
NPAKTUYECKUX NPWIOKEHUN XHMHMH, I[OMOTAIOT BBIIYCKHUKY OpPHEHTHPOBAThCS B
OOIIECTBEHHO U JINYHOCTHO 3HAYUMBIX MpoOjIeMax, CBSI3aHHBIX C XUMUEH, KPUTUYECKU
OCMBICIIMBAaTh MHGOPMAIMIO U NPUMEHATH €€ JUIsl MOMOJHEHHs 3HaHWM, pelIeHUs
WHTEJUIEKTYaJbHbIX U 3KCIIEPUMEHTAIbHBIX HMCCIIEIOBAaTENbCKUX 3anad. CoaepkaHue
y4eOHOro mnpenMera «XUMUS» JaHHOTO YpPOBHS U3YYEHUS] OPUEHTUPOBAHO Ha
dopMHpoBaHHE Yy OOyYarOIUMXCS MHPOBO33PEHUECKOW OCHOBBI Ui TOHUMaHUS
¢dunocodckux uaeH, TaKux Kak: MaTepUaIbHOE €JIMHCTBO HEOPraHWYECKOTO H
OpPraHUYeCcKOro MHUpa,

00OyCJIOBJIEHHOCTh CBOMCTB BELIECTB UX COCTABOM U CTPOCHHUEM, IMO3HABAEMOCTD
NPUPOAHBIX SBJICHUM MYyTEM HKCIIEPUMEHTA U PEIICHUs] TPOTUBOPEUHM MEXIY HOBBIMU
(dakTaMu M TEOPETHUYECKMMM IPEANOCBUIKAMHU, OCO3HAHME POJIM XUMHUHM B PEIICHUU
HKOJIOTUYECKUX MPOOJeM, a Takxke MpolieM COepexeHUs] SHEPreTUYECKUX PECYPCOB,
CBIpbS, CO3JJaHUSI HOBBIX TEXHOJOTUI U MaTEPUAJIOB.

117.5.11. B mnnaHe peuieHus 3ajad BOCHUTAHMS, PA3BUTUA WU COIMAIM3ALINHU
oOyyarolmmxcsd TMPUHATBIE NPOrpaMMOM MO XHMHUU TOAXOAbI K OINpPEAEICHUIO
CONEpKaHUS U TOCTPOEHHUS TMpeaMeTa MpeaycMaTpuBalOT (OPMUPOBAHHE Y
0Oy4YaroImMXCsd YHUBEPCAIbHBIX yUY€OHBIX NEHCTBUN, UMEIOIINUX 0a30BOE€ 3HAYEHHUE IS
pa3IUYHBIX BUAOB JIEATEIBHOCTH: PELIEHUs MpoOieM, MOUCKa, aHajau3a U o0pabOTKU
uH(popmaluy, HEOOXOAUMBIX Ui NPUOOPETEHHs]  ONbITa  IMPAKTHYECKOW U
UCCJIEI0BATENbCKON JEATENbHOCTH, 3aHUMAIOIIE BaXKHOE MECTO B TO3HAHUU XUMUHU.

117.5.12. B mnpakTuke NpenoJaBaHUs XHWMHU KAaK HAa YPOBHE OCHOBHOIO
oOmero oOpa3oBaHUs TaK M Ha YPOBHE CpPEAHEro oOIero ooOpa3oBaHHs, IpHU
OIIPECIICHUH

COJIEP>KATEJIbHOM XapaKTEPUCTUKHU LENeW H3y4deHUs NpeaIMeTa HalpaBICHHEM
NEPBOCTENEHHON 3HAUYMMOCTH TPAAUIMOHHO TPU3HAETCS (OPMUPOBAHUE OCHOB
XMMHUYECKOM HayKHM Kak OOJacTM COBPEMEHHOTO €CTECTBO3HAHUS, INPaKTUYECKOU
NEATENBHOCTH YEJIOBEKA M KaK OJHOT0 M3 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. C
METOAMYECKOW TOYKHA 3pEHMS TAaKOW IIOAXOX K OIPEACIICHUIO LEJed HW3y4YEeHMs
IIPEIMETA SABJISIETCS BIIOJIHE ONPABAAHHBIM.



117.5.13.  I'maBHbIMM LEISIMU H3YyYECHUS MpeaMera «XHUMHUS» Ha YpOBHE
cpemHero oo1mero oopa3zoBaHus Ha 0a30BOM YPOBHE SIBIISIOTCS:

dbopMHpOBaHUE CUCTEMBI XUMUYECKUX 3HAHWUN KaK BXKHEWINECH COCTABIISIOIICH
€CTECTBEHHO-HAYYHON KapTHUHBI MUPa, B OCHOBE KOTOPOM JIEIKAT KIIFOUEBBIE MOHSTHS,
(byHIaMEHTalIbHbIE 3aKOHBl MU TEOPUU XUMHUM, OCBOCHHE S3blKa HAyKH, YCBOCHHE M
MOHMMAHHWE CYIIHOCTH JOCTYIHBIX OOOOIICHUN MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHUE C UCTOPHUEH UX Pa3BUTHS U CTAHOBJICHUS;

dbopMupoBaHHE M pa3BUTUE TMPEJCTABJICHUN O HAYYHBIX METOAaX IO3HAHMS
BEIIECTB W XUMHUYECKUX peaKIui, HEOOXOIMMBIX [UJIi TPHOOPETEHHS YMEHHI
OPUEHTUPOBATHCS B MHPE BEIIECTB U XUMHUYECKUX SIBICHUH, HUMEIOIIHUX MECTO B
IIPUPOJE, B PAKTUYECKON U IOBCEITHEBHOU KU3HU;

pa3BUTHE YMEHHI M CHOCOOOB JCSTEIBHOCTH, CBSI3aHHBIX C HAOJIOJEHUEM U
OOBSICHEHHEM XHMHUYECKOTO JSKCIEPUMEHTa, COOJIOJCHHEM TMpaBuil 0e30MacHOro
oOpalieHus ¢ BEIISCTBAMM.

117.5.14. CopnepkaTenbHasi XapakTEpUCTUKa LeJled U 3a7ad4 HW3Y4YCHHsS
npeaMeTa B IMporpaMMe Mo XMMHHM YTOYHEHAa M CKOPPEKTUPOBAHA B COOTBETCTBHUM C
HOBBIMH TPUOPUTETAMU B CHUCTEME CcpeaHero oomero obpa3oBaHus. CerogHs B
NpEenoJaBaHUl XMMHUHU B OONbIIECH CTENEHM OTHAETCS MPEANOYTEHHE MPAKTUYECKOM
KOMITOHEHTE COJIep>KaHusl 00y4YeHHUs, OPUEHTUPOBAHHOW Ha TMOATOTOBKY BBIMYCKHUKA
OI0IIe00Pa30BaTEIbHOW ~ OpraHU3allMM, BIAACIOUIEr0 HEe HabopoM 3HAaHUW, a
(GYHKUMOHAIBHOM TI'PaMOTHOCTBIO, TO €CTh CIOCOOAMHM M YMEHHMSIMH aKTHBHOIO
MOJIYYeHHS 3HAHUN U IPUMEHEHUS UX B PEaJTbHOM KU3HU JUISl PEIICHUS] TPAKTUYECKUX
3a/1au.

117.5.15. B 3T0¥i CBSI3U NIpU W3YyUYECHHUH IIPeAMETA « XUMHUS TOMUHHUPYIOIIIEE

3HaYeHWE MPUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

aganTanus OOy4YaloIIMXCS K YCIOBHSIM JUHAMUYHO Pa3BUBAIOIIETOCS MHUPA,
dbopMHUpPOBaHNE WHTEIUICKTYAJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO,
COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPUHSTUIO TPAMOTHBIX PELICHUM B KOHKPETHBIX
YKU3HEHHBIX CUTYAIIUsX, CBA3aHHBIX C BEIIECTBAMU U UX MIPUMEHECHUEM;

dbopmupoBaHue y  OOydYarOUIUMXCS  KJIIOUEBBIX  HABBIKOB  (KJIFOYEBBIX
KOMIIETEHIIM), HMEIOIIUX YHUBEPCAIIBHOE 3HAYCHHE JJISI PA3IU4YHBIX BHUJOB
NEeSATENbHOCTU: pEelIeHUs] MNpoliieM, MOHMCKa, aHaiu3a M 00paboTKM uHGOpMaIH,
HEOOXOAUMBIX JUIsl MIPUOOPETEHUsI OMbITa JEATEIbHOCTH, KOTOpas 3aHUMAET Ba)KHOE
MECTO B TMO3HAHMM XWMHUH, a TaKXKe Jisi OICHKM C TO3UIUN DKOJIOTHYECKOU
0€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XMMHUUYECKHX IMPOIIECCOB HA OPraHU3M
4eJIoBEKa U PUPOJIHYIO CPEAY;

pa3BUTHE TIO3HABATEJBLHBIX HMHTEPECOB, HWHTEIUIEKTYalbHBIX W TBOPYECKHUX
CIIOCOOHOCTEH O00yYaromuXcsi: CIOCOOHOCTH CaMOCTOSTENLHO TNPUOOpPETaTh HOBBIC
3HaHMSI TI0 XUMHUU B COOTBETCTBUU C JKU3HCHHBIMH TMOTPEOHOCTSMH, HCIIOIH30BATh



COBpeMEHHbIe HH(OPMALMOHHBIE TEXHOJIOTMU JUIsl TOMCKAa U aHaidu3a y4yeOHOH u
HAYYHO- TOMYJISIPHOW HH()OPMALIUK XUMHUYECKOTO COJCPKAHUS;

dbopMupoBaHHE M Pa3BUTHE y OOYYAIOIIMXCS ACCOLMATUBHOTO MU JIOTMYECKOTO
MBIIIJIEHUS, HAOIIOJATENbHOCTH, COOPAHHOCTH, AKKYPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBbI, B YaCTHOCTH, IMpU IUIAHUPOBAHWU U TMPOBEACHUH XHUMHUYECKOIO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy  OOydyarolmuxcsi  yOeXIEHHOCTH B  T'YMaHHCTHUYECKOMU
HAIMpPaBJICHHOCTH XHUMHH, €€ Ba)XXHOM pOJM B pEIICHUU TJI00aTbHBIX MpodiieM
palMOHAIBHOIO MPUPOJOIONb30BAHMS, IIONOJHEHUS DJHEPIeTUYECKUX PECYPCOB U
COXpaHEHHUs MPHUPOJHOIO pPABHOBECHS, OCO3HAHMS HEOOXOAMMOCTH OEpeXHOro
OTHOILIEHUS K TMPUPOJE U CBOEMY 3/I0pOBbIO, a TakkKe MPUOOPETEHUsl OIbITa
UCIIOJb30BAaHUS TOJYYEHHBIX 3HAHUW [UIsI TOPUHATHA TPAMOTHBIX pEUIeHHH B
CUTYalUsIX, CBA3AHHBIX C XUMUUYECKUMU SIBJICHUSIMHU.

117.5.16. Lenn u 3agaud  uU3ydeHUs MpeaMeTa «XHUMHS»  MOJYyYUIIU
NOJIPOOHYI0 METOJUYECKYI0 MHTepIpeTanuio B paszaene «llmanupyembie pe3ynbTaThl
OCBOEHHSI IPOrPAMMBI I10 XUMHUNY», TAKUM 00pa3oM 00ecreueHo YETKOE MPEICTABICHHUE
0 TOM,

KaKue 3HaHWUS U YMEHUS UMEIOT MPSMOE OTHOUIEHUE K pealn3alii KOHKPETHOU
LEIH.

117.5.17. B yuyeOHOM maHe cpeAHero ooimero o0pa3oBaHUs MpPEIMET
«XuMus» 0a30BOTO YPOBHsSI BXOJUT B COCTaB NpeaMeTHOM obmnactu «EctecTBeHHO-
Hay4YHbIE ITPEIMETHD».

OO11ee 9nCIIO YacoB, PEKOMEHAOBAHHBIX JIJISl U3YYeHHUs] XUMuu - 68 dacos: B 10
kiacce - 34 gaca (1 gac B Henenmo), B 11 kiacce - 34 yaca (1 gac B Hezento).

117.6. Conepxanne oOydenus B 10 kiacce.

117.6.1. Opranuyeckasi XuMusl.

117.6.1.1. Teopernueckue OCHOBBI OPraHUYECKOW XUMUH.

[Ipenmer OpraHuuecKod XUMHUU: €€ BO3SHUKHOBEHHE, Pa3BUTHE M 3HAUCHHUE B
NOJIYyYEHUM HOBBIX BEIIECTB M MaTepuajoB. Teopuss CTPOEHUS OpPraHUYECKUX
coenuHenuii A.M. BytnepoBa, €€ ocHOBHble MNOJOXeHHs. CTpyKTypHbIE (HOPMYIIbI
OpraHMYecKuX BellecTB. ['oMonorus, n3oMepus. XMMUYECKasl CBSI3b B OPraHHMYECKHUX
COEJIMHEHUSX - OJJUHAPHBIC U KPATHBIE CBSI3H.

[TpencraBnenne o KiaccupuUKalMu OpraHUYecKUx BemiecTB. HomeHkiaTypa
OpPraHUYECKUX COEIMHEHUH (CUCTEeMaTHYecKas) U TPUBUAIbHBIC HAa3BaHUS Ba)KHEHUIINX
IIPEICTABUTEIIEH KJIACCOB OPraHUYECKUX BELIECTB.

OKCHEpUMEHTAJIBHBIE METOAbl HM3Y4YEHHMs BEIIECTB M HX IPEBpaALICHUM:
O3HAKOMJIEHHE C O0pa3llaMM OPraHMYeCKHX BELIECTB M MaTepuallaMHd Ha UX OCHOBE,
MOJICIMPOBAaHUE MOJIEKYJI OpPraHMYeCKHMX BEIIEeCTB, HAONIOJEHWE U ONHCAHHE



JEMOHCTPALIUOHHBIX ~OMBITOB IO MPEBPALIEHUIO OpPraHUYECKUX BEIIECTB IMpHU
HarpeBaHu (IJIaBJieHNEe, OOyTIMBAHUE U TOPEHNE).

117.6.1.2. YrneBogoposbl.

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHUU psifl. MeTaH 1 3TaH - MpocTenInne
MPEACTABUTEININ AJIKAHOB: (PM3UYECKUE U XUMUUYECKUE CBOMCTBA (PEaKIuu 3aMelIeHUs U
TOpPEHHUs), HAXO0XKJICHUE B MPUPOJIE, MOJyYCHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB W CTPOEHUE, TOMOJOTMYECKUW PsiA. DTUJIEH U NPONUJIEH -
MPOCTEHIINE TPEACTABUTEIN AJTKEHOB: (PU3MYECKUE U XUMUUYECKUE CBOMCTBA (peaKIuu
THAPUPOBAHUS, TaJOT€HUPOBAHUS, THUApPATALMU, OKUCICHUS U MOJMMEpU3aIUn),
MOJIyYEHHUE U IPUMEHEHUE.

Ankanuensl: OyrtamueH-1,3 u MerunOyramueH-1,3: cTpoeHue, BaKHEWIINE
XUMHUYECKUE CBOMCTBa (peakiusi mnoauMepusanuu). [lonydeHne CHHTETHUYECKOTO
Kay4dyKa U pEe3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOCHHMSI, TOMOJIOTUYECKUN PsiA. ALETUJICH -
MPOCTEUIITUH TPEACTABUTENh AJTKUHOB: COCTaB, CTPOCHUE, (DU3UYECKUE U XUMHUCCKHEC
CBOMCTBa (peakiuu THAPUPOBAHUS, TaJOTCHUPOBAHUS, THUApPATALMH, TOPEHUS),
MOJIy4YE€HUE U IPUMEHEHUE.

Apenbl. beH3on: cocrtaB, cTpoeHHe, (U3MYECKME W XHWMHUYECKHE CBOMCTBA
(peakiyu raJoreHUpPOBaHUSI U HUTPOBAHUS), NOJyYE€HUE U MpUMEHeHHuEe. TOKCUYHOCTh
apeHoB. ['eHeTHYecKkas CBs3b MEXKIY YIJEBOJOPOJAaMU, MPUHAMICIKAIUMHA K
Pa3JIMYHBIM KJIaCCaM.

[TpupoaHbIe UCTOYHUKHU YTIAEBOAOPOA0B. [IpupoaHbIii ra3 u nonyTHbIe HeQTIHbIE
ra3el. Hegth u e€ mnpoucxoxnenue. CrocoObl mnepepadoTku He(dTH: TeperoHka,
KPEKHHT (TePMUYECKUN, KaTaTUTHUECKuil), muponus. [IpoaykTel nepepaboTku HEPTH,
X TPUMEHEHHE B MPOMBIIUICHHOCTH W B ObITY. KaMEeHHBIA yroiab W MPOAYKTHI €ro
nepepadoTKy.

OKCIEpUMEHTAIbHBIE METOJbl M3YyYEHUS BELIECTB U UX MPEBPAILCHUIL:
O3HAaKOMJIEHHE € O0pa3uaMu IJIacTMacc, KaydykoB M pe3uHbl, Kouiekiuuu «Hedte» u
«Yrosib», MOJAEIUPOBAHUE MOJEKYJI YIJIEBOJOPOJOB U TrajJOre€HONPOU3BOJIHBIX,
MPOBEICHHUE NMPAKTUUECKON pabOThI: MOJyUYEeHHUE STUJIEHA U U3yUYEHUE €0 CBOWCTB.

PacuétHrle 3agaun.

Brluncnenus o ypaBHEHUIO XUMHUECKOM peakiiuu (Macchl, 00bEMa, KOJIMYECTBA
UCXOJTHOTO BEIECTBA WJIM TMPOAYKTa PEaKIUU [0 U3BECTHBIM Macce, OO0BEMY,
KOJMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WM MPOJAYKTOB PEAKIIUH).

117.6.1.3. Kucnopoaconepxamme OpraHnu4eCKue COeAMHEHNS.

[IpenenbHbIE OAHOATOMHBIE CIIUPTHL. METAHOM U ATAHOJ: CTPOCHHUE, (HU3UIECKUE
U XMMHYECKHE CBOICTBA (peakUuU C aKTUBHBIMU METaJlaMH, TaJIOT€HOBOJOPOJAMH,
ropeHue), npuMeHenre. BogopoaHbie CBsI3U MEXKy MOJIEKYJIaMu COUpTOB. [lelicTBue
METaHOJIa U 3TAHOJIa HA OPraHU3M YEJIOBEKa.



MHoroaToMHbBIE CIUPTHI. DTHJICHIJIMKOIb U TIHUIEPUH: CTPOSHUE, PU3NUECKHUE U
XUMUYECKUE CBOMCTBA (B3aMMOACICTBUE CO MIEIOUYHBIMA METAJNIaMH, KAYECTBEHHAs

peakiusi Ha MHOTIOAaTOMHbIE CHOUPTHI). JlelicTBME HAa OpraHu3M 4YelOBEKa.
[IpuMeHneHue rimiepruHa U dTUICHTIIUKOIIS.

deHoy:  CTpOCHUE MOJIEKYJbl, (U3UYEeCKue U XUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ilpumenenue genona.

Anpneruasl. Dopmanbaeru, aneTanbaeTui: cTpoeHue, GU3nIecKue

U XUMHUYECKHE CBOMCTBA (peaKIMy OKUCJICHUS U BOCCTAHOBJICHUSI, KAU€CTBEHHBIE
peakiyu), MOoJIy4eHHe U MPUMEHEHHUE.

OAHOOCHOBHBIE MpeAesibHbIe KapOOHOBbIE KUCIOTHI. MypaBbuHAs W YKCYyCHas
KHUCIIOTBI: CTpOeHue, (PU3NYEeCKHe W XHMMUYECKHE CBOMCTBa (CBOICTBa, 0OmIME s
KJlacca KHUCJIOT, peakuus 3Tepudukanuu), nmoirydeHue u npuMenenue. CteapuHoBas U
OJIEMHOBAsSI KMCIIOTHI KaK MPEJICTaBUTENN BBICIITNX KapOOHOBBIX KUCIOT. MblIa KaK COJId
BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIEE JICHCTBUE.

Crnoxxupie 2puUphl KaK MPOU3BOIHBIC KapOOHOBBIX KUCIOT. [ MAPOIN3 CIIOKHBIX
a¢upoB. Kupsl. 'ugponus xupos. [Ipumenenune xupoB. buonoruyeckast poiab KUPOB.

VYrieBoabl: cocraB, KiacCuUKalMs YriIeBOJAOB (MOHO-, AU- U MOJUCAXaAPUJIBI).
['moko3a - mOpocTeMIME  MOHOCaxapuJ: OCOOEHHOCTH CTPOEHHS  MOJIEKYJIbI,
dbu3uyeckrue M XMUMHUYECKHE CBOMCTBa (B3aumojeiictBue ¢ ruapokcugom wmeau(Il),
OKHUCJICHHE aMMHUayHbIM PAcTBOPOM OKcuja cepedpa(l), BoccTaHoBIeHHE, OpoOKEeHUE
TJIIOKO3bI), HAXO0XKJICHHUE B MPUPOJIE, TPUMEHEHUE, Onosoruyeckasi pojb. GOTOCHUHTES.
dpyKTO3a KaK U30Mep TIFOKO3BI.

KpaxMan u wnemnroiio3a Kak OpupojHble nonumepbl. CTpoeHHE Kpaxmalia u
LEJUTI0J103bl. PU3HYECKHE U XUMUYECKHE CBOMCTBA KpaxMaia (TUAPOIn3, KaueCTBEHHAs
peaKkius C H0JA0M).

OKCIEpUMEHTAJIbHBIE METOJbl M3YyYEHUS BELIECTB U UX IPEBPAILCHUI:
MIPOBEICHNE, HAOTIOJICHUE U OMMCAHNE IEMOHCTPAIMOHHBIX OMBITOB: TOPEHUE CITUPTOB,
KAUueCTBEHHbIE PEAKIMM OJHOATOMHBIX CIHUPTOB (OKUCJIEHUE OTaHOJa OKCHUIIOM
menu(Il)), MHOrOaTOMHBIX CHUPTOB (B3aUMOJICUCTBUE TJIMIIEPUHA C THUIPOKCUIOM
menu(H)), anpaerugoB (OKuUCIIEHHME aMMHA4YHBIM PAcTBOPOM oOKcuja cepedpa(l) u
ruapokcuaom  meau(Il), B3aummomeicTBUE Kpaxmaia C HMOJOM), TIPOBEACHUE
MIPaKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHON KHCJIOTHI.

Pacuérurle 3amaun.

Borunciiennst mo ypaBHEHHIO XUMUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA
UCXOJTHOTO BEIECTBA WJIM TMPOAYKTa PEAKIUU [0 U3BECTHBIM Macce, OO0BEMY,
KOJIMYECTBY OAHOTO U3 UCXOJHBIX BEIIECTB UJIU MPOAYKTOB PEAKIIUH).

117.6.1.4. A3zorconep:xaliye OpraHu4eCKue COeAUHEHUS.



AMUHOKHUCIIOTHl Kak aM(OTepHble OpraHudeckue coeAuHeHus. Dusnueckue u
XUMUYECKUE CBOKMCTBA AMUHOKHUCIIOT (Ha IpUMepe MIHIMHA). bruosornueckoe 3HaueHHUe
aMUHOKHUCHOT. [TenTusl.

benku Kak NpUpPOAHBIE BBICOKOMOJIEKYJSIpHbIE coeauHeHus. IlepBuunas,
BTOpPHYHAsA U TPETUYHAS CTPYKTypa OEJKOB. XMMUYECKHE CBOMCTBA OEIKOB: TMAPOIIN3,
JIeHaTypalus, KaueCTBEHHbIE PEaKLUU Ha OCNKU.

DKCNEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs BEIIeCTB W HX MpeBpalleHUM:
HAOJIIOZICHUE M OMNMUCAaHWE JEMOHCTPALIMOHHBIX ONBITOB: JEHATypauus OEIKOB MpHU
HarpeBaHUM, IBETHbIC PEaKIUU OEIKOB.

117.6.1.5. BbICOKOMOJEKYJISIPHBIE COEAUHECHMUSI.

OCHOBHBIE MOHATUS XHMHHM BBICOKOMOJIEKYJISIPHBIX COEIUHEHUI: MOHOMED,
NIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb IOJIUMEPU3ALNN, CPENHSS MOJIEKYJspHas
Macca. OCHOBHBIE METOJBl CHHTE3a BBICOKOMOJIEKYJISIPHBIX  COCOUHEHUN -
MOJINMEPU3ALMS U MIOJUKOHACHCAIHS.

OKCHEpUMEHTAJIbHBIE METOAbl M3Y4YEHHsS BEIIECTB MW HX IpPEBpalICHUI:
O3HAaKOMJIEHHME C 0Opa3lamMu MPUPOAHBIX U HMCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC,
Kay4YyKOB.

117.6.1.6. MexnpeameTHbIE CBS3U.

Peanusanusa MeXNpPEIMETHBIX CBSA3€M NMPU U3YyYEHUN OPraHUYEecKOd xumuu B 10
KJIACCE OCYIIECTBIISIETCSI YEepe3 HCIMOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHbIX
MOHATUH, TaK WM TOHATUM, SIBISIOMIUXCS CUCTEMHBIMHU JJIsi OTIEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IIHKJIA.

OOmue ecTeCTBEHHO-HAY4YHbIE TOHSATHUS: SIBJIEHWE, HAy4YHBIM (akT, rumortesa,
3aKOH, TEOpHUs, aHaJW3, CHUHTE3, Kiaccu(uKalus, NEPUOAUYHOCTb, HaOIIOJCHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIETTUPOBAHHME.

®dusznka: Marepus, JHEPrusi, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPreTHUECKUIA
YpOBEHb, BEIIECTBO, TEJIO, O0BEM, arperaTHOE€ COCTOSIHME BEIIECTBa, (hU3MUECKHe
BEJIMYUHBI U €MHULBI UX U3MEPEHUS.

buonorusi: knerka, opranusm, Ouocdepa, OOMEH BEIIECTB B OpraHu3Me,
(OTOCHHTE30-0MOJIOTMUECKN  AaKTHBHBIE BewlecTBa  (O€NKW, YIJIEBOIBI, KHUPHI,
(bepMeHTHI).

['eorpadus: MuHepanbl, TOpPHbIE MOPOJbI, MOJIE3HbIE HCKONAeMble, TOIUIMBO,
pecypchl.

TexHonorus: MUIIEBbIE MPOAYKTHI, OCHOBBI PAllMOHATIBHOTO NMHUTAHMS, MOIOIINE
CpPEICTBA, JICKAPCTBEHHBIE W  KOCMETHMYECKHME IIpenaparbl, MaTepHallbl U3
VCKYCCTBEHHBIX 1 CHHTETHYECKHUX BOJIOKOH.

117.7. Conep>xanue obyuenus B 11 kiacce.

117.7.1. OO0m1ast ¥ HeOpraHUYECKAst XUMHUSI.

117.7.1.1. TeopeTnyeckrue OCHOBbI XUMUH.



XuMuueckuil sneMeHT. AToM. Spo atoma, M30TOMBI. DIEKTpOHHAs 000JI0YKa.
DOHepreTuueckre YpPOBHM, IMOAYPOBHU. ATOMHBIE OpOHWTamu, s-, p-, d- 3JIEMEHTHI.
Oco0eHHOCTH pacnpeeseHus 3JEKTPOHOB MO0 OPOUTAIISIM B aTOMaxX 3JIEMEHTOB MEPBBIX
YETBIPEX MEPUOAOB. DIIEKTPOHHAS KOHPUTypaLsi aTOMOB.

[lepnognyeckunii 3aKoH u llepuonnueckas cucreMa XuMu4eckux 3yemMmeHTon .M.
MenneneeBa. CBs3b EPUOANYECKOTO 3aKOHA U [leproanyeckor CUCTEMbI XUMUYECKUAX
anemMeHToB JI.MI. MenneneeBa ¢ COBPEMEHHOM TEOpPUEH CTPOCHUS aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS] CBOMCTB XMMHUYECKHUX 3JIEMEHTOB M 00pa3zyeMbIX HMH
MIPOCTBIX M CIIOKHBIX BEMIECTB IO rpynnaM M NEepUoAaM. 3HAYECHHUE MEPUOTUYECKOTO
3aKOHA B PA3BUTUU HAYKHU.

CtpoeHue BemiecTBa. XHUMHYECKas CBsA3b. BuUIbl XUMHYECKOW  CBS3MU
(kOBaJIeHTHAs] HEMOJIApHAasT W TOJSIpHAsi, HWOHHAs, MeTajuindeckas). MexaHUu3Mbl
o0pa30BaHUs KOBAJICHTHON XMMHYECKOU CBsI3U (OOMEHHBIN M IOHOPHO-AKIEITOPHBIN).
Bonopoanast cBsizb. BaneHTHOCTb. DneKTpOOTpULATENBHOCTh. CTENEHb OKHUCIIECHMS.
NOHBI: KAaTHOHBI U AHWOHBL.

BemecTBa MOJEKYIAPHOTO M HEMOJIEKYJIIPHOIO CTPOEHUA. 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTBA. THUITbI KPUCTAIINYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB

OT TUIIA KPUCTAJIINYECKON PELIETKU.

[lonaTe o0 pHMCcHEpPCHBIX cucTeMax. VICTHHHBIE W KOJUIOWJIHBIE PACTBOPBL.
MaccoBas 105151 BEIIECTBA B pacTBOPE.

Knaccuduxanus Heopraumdeckux coenruHennii. HomeHknaTypa HeopraHmueckux
BEIIECTB. |'eHeTHueckass CBA3b HEOPraHWYECKHX BEIIECTB, MPUHAIICKANUX K
Pa3JIMYHBIM KJIacCaM.

XumMuueckast peaKkuus. Knaccudukanus XUMHUYECKUX peakiuii B
HEOPraHWYECKON W OPraHMYECKOW XMMHUH. 3aKOH COXPaHEHHsI MAacChl BEIIECTB, 3aKOH
COXPAHEHHUSI U NTPEBPALICHUS SHEPTUM TP XUMUYECKUX PEAKIIUSX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pPa3Iu4HbIX (akTopoB. OOpaTnMbie
peakiuu. XuMu4yeckoe paBHoBecue. DAKTOPHI, BIUSAIOMINE HA COCTOSIHUE XUMHUYECKOTO
paBHOBecus. [Ipunnun Jle [latense.

Onektponutuyeckass auccounanus. CuiabHble W cialble 3nekTponuTsl. Cpena
BOJHBIX PAacTBOPOB BEILIECTB: KHCJAsg, HEUTpalibHAsl, ILIEJIOYHAss. Peakium MOHHOTO
oOMeHa.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIINY.

OKCIEpUMEHTAIbHbIE METOJbl M3Y4YEHUs BEIIECTB M UX MPEBpallCHUN:
neMoHcTpanus Tabnun  «llepuoguyeckas cucrema XuMHYeckKux diaemeHtoB J[.U.
MenneneeBa», Hu3ydeHUE MOJENEH KPUCTAIUIMUECKUX pEHIETOK, HaOJII0JeHHEe |
OMHMCAaHKE JIEMOHCTPAIMOHHBIX W JA0OPATOPHBIX OIBITOB (Pa3IoKEHUE TMEPOKCUaA
BOJIOPOJIa B IIPUCYTCTBHM KaTaJIM3aTopa, ONPENEIICHUE CPEAbl PACTBOPOB BEILIECTB C
MOMOIIBIO YHHBEPCAIBHOIO WHIMKATOPA, PEaKIUU HOHHOrO OOMEHa), IPOBEICHUE



MPaKTUYECKON paboThl «BiusHue pa3nIuyHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOU
peaKuum».

PacuérHble 3agaum.

Pacu€Tel Mo ypaBHEHUSAM XHUMUYECKUX PEAKIHUM, B TOM YUCIIE TEPMOXUMUYECKUE
pacu€Thl, paCUETHI C UCTIOJIL30BAHUEM MTOHATHUSL «MACCOBAsI JOJISI BEILIECTBAY.

117.7.1.2. Pa3zgen 2. Heopranuueckas Xumus.

Hewmeramnel. [lonoxxenue HemeramnoB B [lepuoanyeckon cucremMe XUMHUYECKHUX
anemenToB [[.W. MeHneneeBa 1 0COOEHHOCTH CTpOEHUS aTOMOB. DU3nyecKre CBOMCTBA

HEMETaJIOB. AJIJIOTPONUS HEMETAJIOB (Ha MpUMepe Kuciopoza, cepsl, pocdopa
U yTIIepo/ia).

XUMHUUYECKUE CBOMCTBA BaXKHEHUIIMX HEMETA/UIOB (TaJIOTEHOB, CEpbl, a30Ta,
docdopa, yriaepoga U KpeMHHUS) U UX COCIUHEHUN (OKCUIOB, KHCIOPOJCOAEPIKAIINX
KHUCJIOT, BOJOPOJHBIX COCTUHEHUN ).

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHECHUM.

Merannsl. llonoxenne wmeramnoB B llepmoandeckod cuCTEME XHMHYECKHUX
anemenToB J[.. MenaeneeBa. OCOOEHHOCTH CTPOEHUS ANEKTPOHHBIX 000JI0YEK aTOMOB
MetaioB.  OOmme  gusnueckue  coiictBa  MetauioB.  CrjiaBel  METaJUIOB.
DIEKTPOXUMHUYECKUI P HAIPSHKEHU METAJIOB.

XUMUYECKHE CBOMCTBA BAXXHEWUIUX METAUIOB (HATpUM, Kaaui, KalbIUH,
MarHui, aTFOMUHUN, IUHK, XPOM, KeEJI€30, ME/Ib) U UX COCIMHEHUH.

OO6mue crnocoObl ToONydYeHHs MeTauioB. [IpuMeHeHne MeTamioB B OBITY H
TEXHUKE.

DKCIEpUMEHTAIbHBIE METO/Ibl U3YUYEHUS BELIECTB U UX MPEBPAILLECHUI: N3yUCHUE
Koutekiuu ~ «Metamiel W CIUTaBeD»,  OOpaslloB  HEMETAJUIOB,  PEIICHHE
AKCHEPUMEHTAJIbHBIX 3a/lad, HAOMIOJEHUE U ONHUCAHUE JEMOHCTPAllMOHHBIX U
7a00paTOPHBIX OMNBITOB (B3aUMOJICUCTBUE THAPOKCHAA AIOMUHHUS C pPacTBOpaMu
KHUCJIOT U LIEJI0Yei, KAYeCTBEHHbIC PEAKI[MM Ha KATUOHBI METAJLIIOB).

PacuéTHble 3agaum.

Pacuétbl macchl BemiecTBa WM 00BbEMa Ta30B MO H3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce WiIu 00bEMY OJHOTO U3 YYACTBYIOIIMX B PEAKI[MU BEILECTB, PACUEThI
Macchl (00BEMA, KOJUYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMM, €CIU OJIHO U3 BEIIECTB
HMMEET MPUMECH.

117.7.1.3.  Xumus 4 kU3Hb. MEXIpPEeIMETHbBIC CBS3H.

Ponb xumMum B 0O€CHEYEHUH HSKOJIOTMUECKOW, HHEPreTHYeCKON U MHUIEBON
0€30MacHOCTH, Pa3BUTHN MEAUIUHBL. [[OHATHE O HAYyYHBIX METO/IaX MMO3HAHMS BEIIECTB
Y XMMUYECKUX PEAKIUH.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPHUHIIUNAX MPOMBIIIECHHOTO MOJIYYSHUS
BA)KHEUIIINX BELIECTB.



YemoBek B MHUpE BEUIECTB W MAaTEpPUAIOB: BAXXKHEHMIINE CTPOUTEIIbHbBIE
MaTepHualibl, KOHCTPYKIIMOHHBIE MaTepuajbl, KPacKH, CTEKIIO, KEpaMHUKa, MaTepHalIbl
JUTS SIIEKTPOHHUKH, HAHOMAaTepUabl, OpraHUYeCKHe U MUHEPAJIbHbIE YA00peHusI.

XuMHSIT W 370pOBbE 4YEJIOBEKAa: MpaBHJa MCIOJIb30BAHMS JIEKAPCTBEHHBIX
npenaparoB, MpaBuia OE30MACHOrO0 HMCIOJb30BAHMS NpPENapaTroB OBITOBOM XUMHUHU B
MOBCEIHECBHOM KU3HU.

Peanuzanusi MeXNpeIMETHBIX CBA3EH MPU M3YyYEHUU OOILEd M HEOpraHUYEeCKOM
xuMuM B 11 Kilacce oCylIeCTBIISIETCS Yepe3 UCIMONIb30BaHUE KaK OOLIMX €CTECTBEHHO-
HAay4YHBbIX T[OHATHH, TaK W TOHITUH, SBIAIOLIIMXCA CHCTEMHBIMU JUISl OTAEJIBHBIX
MIPEAMETOB €CTECTBEHHO-HAYYHOT'0 IIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE TOHATUS: HAay4HbId (DakT, TUIIOTE3a, 3aKOH,
TEopusl, aHAJIU3, CUHTE3, KJIacCU(PHUKAIUs, IePUOIUYHOCTh, HAOIIOJCHUE, SKCTIEPUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

®dusnka: Marepus, dHEprus, Macca, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOMN, PaJUOAKTUBHOCTh, MOJEKYJA, 3HEPreTHYECKUIl ypOBEHb, BEIIECTBO, TEJIO,
00BEM, arperaTHOE€ COCTOSIHUE BEILECTBA, (PU3MYECKHE BEIMYMHBI W EIUHULBI HX
U3MEPEHHUs, CKOPOCTb.

buonorusi:  kieTka, oOpraHu3M, OJKOcHCTema, Ouocdepa, Makpo- U
MHUKPORJIEMEHTbI, BATAMUHBI, 0OMEH BEUIECTB B OpTraHU3ME.

['eorpadus: MuHepanbl, TOpPHbIE MOPOJbI, MOJIE3HbIE HCKONAeMble, TOILIMBO,
pecypchl.

TexHoorusl: XUMHUYECKass MPOMBIIIIEHHOCTh, METAJLUTYPrusi, HPOU3BOIACTBO
CTPOUTENBHBIX  MAaTEpUaJIOB, CEIbCKOXO3SMCTBEHHOE  IPOM3BOJCTBO,  IHUUIIEBas
IIPOMBIIIEHHOCTB, (papmarieBTHYECKAS IIPOMBIIIEHHOCTB, IIPOU3BOJICTBO
KOCMETUYECKUX  IpenaparoB, IPOU3BOACTBO  KOHCTPYKIIMOHHBIX  MAaTE€pHUasoB,
AJIEKTPOHHAs IPOMBILUIEHHOCTh, HAHOTEXHOJIOTUH.

117.8. IlmanupyemMsle pe3ynbTaTbl OCBOCHMS NPOTrPaMMBl IO XMMHHM HAa YPOBHE
CpeaHero o0111ero 0opa3oBaHuUsl.

117.8.1. ®I'OC COO ycranaBiuBaeT TpeOOBaHUA K pe3yJbTaTaM OCBOEHUS
oOydJaromuMHCsl  MPOrpaMMm  cpeaHero  oOmero  oOpa3oBaHUs — (JIMYHOCTHBIM,
MeTalnpeMETHBIM U MpeaMeTHbIM). HayuHo-MeToanueckoid OCHOBOM Jyisi pa3pabOTKU
IUTAHUPYEMBIX PE3yJIbTaTOB OCBOCHMSI NPOrpaMM CpelHEero oomiero oOpa3oBaHUs
ABJISIETCSL CUCTEMHO-IESITENbHOCTHBIN MOIXO.

117.8.2. B cooTBeTCTBMM C CUCTEMHO-IEATEILHOCTHBIM IIOJXOIOM B
CTPYKTYpPE JMYHOCTHBIX PE3YJIbTATOB OCBOCHMs IpeAMeTa «XUMHS» Ha YpOBHE
cpeaHero oo1ero 00pa3oBaHuUs BbIJIEICHbI CIEAYIOLINE COCTABISIONINE:

OCO3HAaHHE OOYYAIOMUMHCS POCCHHUCKOM TpPaKJaHCKOM HISHTUYHOCTH -
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEEIICHHIO;

HAJINYUE MOTUBAIIUHU K O0yUEHUIO;



IIeJICHANPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUW IJTWYHOCTH HA OCHOBE
KITFOUEBBIX IICHHOCTEH W UCTOPUUYECKHUX TPAIUIINA 0a30BOM HAYKU XUMUH;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarolUXCAd PYKOBOJCTBOBATHCS B CBOEH
NEATeIbHOCTU  I[EHHOCTHO-CMBICJIOBBIMU ~ YCTAaHOBKAMH, MPUCYIIUMHU  I[IEJIOCTHOU
CUCTEME XUMHYECKOT0 00pa30BaHus;

HaJu4Yue MPABOCO3HAHUS DKOJIOTMYECKOM KYJIbTYphl M CHOCOOHOCTH CTaBUTh
1[EJIU U CTPOUTH )KU3HEHHBIC TIAHBI.

117.8.3. JInyHOCTHBIE  pe3yJbTAaThl  OCBOCHMSI  IpeaMeTra  «XUMHS»
JIOCTUTAIOTCS B €IMHCTBE Y4EOHON M BOCIUTATENILHON J1€ATeTbHOCTH B COOTBETCTBHUH C
I'YMaHUCTUYECKUMH, COLUHUOKYJBTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMH LEHHOCTAMH U
ujiealaMi POCCUHUCKOTO TPaXkTAHCKOTO 00I1eCTBa, MPUHATHIMU B O0OIIIECTBE HOPMaMU U
MpaBUJIaMH TMOBEICHUS, CITIOCOOCTBYIOIUMH TPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS
¥ HPABCTBEHHOTO CTAHOBJICHHSI IMYHOCTH O00YUAIOIIUXCSI.

117.8.4. JIM4yHOCTHBIE PE3YJBTAaThl OCBOCHUS NpEeAMETa «XHUMUSD» OTPAXKAIOT
chOPMHUPOBAHHOCTh  OMBITA TO3HABATEILHOM W  TPAKTUYECKOW  JEATEIHHOCTU
oOyyYaromuxcs MO peain3allid MPUHSATHIX B OOIIECTBE ILIEHHOCTEH, B TOM YMHCIIE B
YacTH:

1)  TpaxxJaHCKOTO BOCIHUTAHUS:

OCO3HAHHUS OOYYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX IIpaB M OO0S3aHHOCTEH,
YBKCHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTABICHUS O COLHMAIBHBIX HOPMAaX M TMPAaBWIAX MEXKIMYHOCTHBIX
OTHOILIEHHUI B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW IESATEIHHOCTU MPHU CO3JAHUU yUeOHBIX
MIPOCKTOB, PEIICHUH YYEOHBIX M IMO3HABATENIBHBIX 3a7]a4, BHIOJHEHUU XUMHUYECKUX
HKCIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh ¥ TPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY U
apTryMEHTBI IPYTUX MPU aHATN3E PA3TMYHBIX BUIOB YUCOHOH ACATEIBHOCTH;

2)  NaTPUOTHUYECKOrO BOCHUTAHUS:

IIEHHOCTHOTO  OTHOIIEHUSI K MCTOPUYECKOMY U HAYYHOMY HACJIEIIUIO
OTE€YECTBCHHOM XMMUH;

YBOKEHHUS K TMPOIECCY TBOpPYECTBA B OOJACTU TEOPUU U MPAKTHUYECKOTO
MPUMEHEHHUS XUMHH, OCO3HAHHUS TOr0, YTO JOCTHKEHUS HAyKH €CTb pe3yjbTaT
JUTUTENIbHBIX HAOIIOACHUM, KPONOTIUBBIX IKCTIEPUMEHTAIBHBIX TTOMCKOB, MOCTOSIHHOTO
TPYyAa YYEHBIX U NPAKTUKOB;

WHTEpEca U MO3HABATEIbHBIX MOTHBOB B MOJYYEHUU M MOCIEIYIOIIEM aHAJIU3E
uHGOPMAITUH O TTEPEAOBBIX JTOCTUKEHUSX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3)  IyXOBHO-HPaBCTBEHHOT'O BOCIIHTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEICHUS;



CIIOCOOHOCTH OIICHMBATh CHUTYallUH, CBS3aHHBIC C XMUMHYCCKUMH SBJICHUSIMH, U
MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI
1 IICHHOCTH,

TOTOBHOCTH OIICHUBAaTh CBOE TMOBEJEHUWE W TMOCTYNKH CBOMX TOBAPHUILEH C
MO3UIIMI HPAaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIECTBUM 3TUX MOCTYIKOB;

4)  ¢dopMupOBaHUS KYJIbTYpPbI 3JOPOBbS:

MOHMMAHHUS  I[IEHHOCTEH  3J0pOBOrO M  0Oe30MacHoro ooOpa3a  JKHU3HU,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (usnueckomy u
MICUXUYECKOMY 370POBBIO;

cobOmoieHus TpaBua  Oe3omacHOro oOpalleHusT ¢ BelecTBaMd B OBITY,
TOBCEIHEBHOM KW3HU U B TPYJAOBOU JAEATEIBHOCTH;

MMOHUMAaHMS [IEHHOCTH MPaBUJI HHANBUYATBHOTO M KOJUICKTUBHOTO 0€301TacHOTO
MOBEJICHHUS B CUTYAIUAX, YTPOXKAOIINUX 3JI0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCNEACTBUH W HEMPHUATHS BPEAHBIX NPHUBBIUEK (YHOTPEOICHHUS
aJIKOTOJIs1, HAPKOTUKOB, KYypEHUS);

5)  TpydOBOIro BOCHUTAHUSA:

KOMMYHHUKAaTUBHOMN KOMIIETCHTHOCTH B y4eOHO-HCCIIeI0BATENbCKOM
NeSATeIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUYECKOM U IPYTUX BUAAX JEATCIbHOCTH;

YCTAaHOBKM Ha aKTMBHOE Y4YaCTHE B PEIICHUM MPAKTHUYECKUX 3a7ad COIMaIbHON
HaIPaBJICHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY HM3Yy4YCHHUIO Tpodecchil pa3IudHoro pojaa, B TOM
YKCJIe HA OCHOBE IPUMEHEHHS ITPEAMETHBIX 3HAHUM 110 XUMUH;

YBOXEHUSI K TPYAy, JIOJAAM TpyJa M pe3yibTaraM TPYAOBON JEATECIbHOCTH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WMHAMBUIYAIBHON TpPaeKTOpUH OOpa30BaHMS,
Oymymieit mpodeccun W pealn3allid COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XHMHH, HHTEPECOB M MOTpeOHOCTEH
o0IIecTBa;

6)  DKOJIOTHYECKOT0 BOCIIHMTAHUS:

HKOJIOTUYECKH 1€JI€COO00Pa3HOTr0 OTHOILIECHUSI K TPUPOJIE, KaK HCTOUYHHUKY
CYIIECTBOBAHHUS KU3HU HA 3€MIIE;

MOHUMAaHUS TJ00AJIBHOTO XapakTepa HSKOJOTHYECKHX MpoOJieM, BIMSHUS
HPKOHOMUYECKHUX MPOILIECCOB HA COCTOSIHUE TIPUPOJIHON U COIMATILHON CPEJIbI;

OCO3HAHUS HEOOXOAUMOCTH HCIIOJIB30BaHUS JTOCTHKEHUM XUMHUU ISl PEIICHUS
BOITPOCOB PAITMOHATBLHOTO IIPUPOIOTIOIB30BAHUS;

AKTUBHOI'O HEIPUATHS JEUCTBUM, NPUHOCSIIUX BPEI OKPYNKAOUIEH MPUPOTHOU
cpele, YMEHHUS TIPOTHO3MPOBATh HEOJArONPUATHBIC HKOJOTHUECKHE IOCISICTBHS
NPEeANPUHUMAEMBIX JICMCTBUI U MIPEIOTBPAIATh UX;

HaJU4usl Pa3BUTOrO HKOJOTUYECKOTO MBIIIJIEHUS, 3KOJIOTUYECKOW KYJIbTYPHI,
OMbITA JIESITEIBHOCTH HKOJOTUYECKON HAIMpPaBICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS



UMHU B TIO3HABATEIHHOW, KOMMYHUKATUBHOW U COIMATIBLHON MPAKTUKE, CIIOCOOHOCTH U
YMEHUS aKTUBHO MPOTHBOCTOSATH UCOJIOTHH XeMO(hoOHH;

7)  LEHHOCTH HayYHOI'O NO3HAHUSA:

chopmupoBaHHOE™  MUPOBO33pEHUS, COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH,

MOHUMAHUS CIIeM(PUKU XUMUM KaK HayKH, OCO3HAHUS €€ poJid B POpMHUPOBAHUU
pPalMOHAIBHOTO HAYYHOT'O MBIIICHUS, CO3[JaHUU LIEJI0CTHOTO MPEACTABICHHUS

00 OKpyXXarolieM MHpE KaK O €JUHCTBE MPHUPOJIbI U 4YEIOBEKa, B IMO3HAHUU
OPUPOAHBIX 3aKOHOMEPHOCTEH W peuieHuu MpoOJeM COXpaHEHUS MPUPOJAHOIO
paBHOBECHS;

yOEXKIEHHOCTH B 0CO00M 3HAYUMOCTH XUMUU ISl COBPEMEHHOM ITUBUIIN3AIINH: B
e€ TYMaHHCTUYECKOW HAIPaBICHHOCTH M BAXHOM pOJIM B CO3JaHUM HOBOUW 0a3bl
MaTepUAIbHONW KYJBTYphI, PEIICHUH TI00aTbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHUS
YEJIOBEYECTBA - CBHIPhEBOM, YIHEPIeTHUCCKOM, ITUIIICBOM 1 AKOJIOTHYCCKON O€30IIaCHOCTH,
B Pa3BUTUM MEIUIMHBI, 00ECIICYCHUU YCIOBUM YCICIIHOTO TpyAa U SKOJOTHYECKHU
KOM(OPTHOM KU3HU KaXkA0r0 YieHa OOIIeCcTBa;

€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH: TOHUMAaHUS CYIIHOCTH METOJ0B MO3HAHUS,
UCIIOJIb3YEMbIX B E€CTECTBEHHBIX HAayKaX, CIHOCOOHOCTH HCMOJb30BaTh IOIy4YaeMble
3HAHUS JUIS aHAJU3a U OOBSCHEHUS SIBIICHUI OKPYKAIOIIEr0 MUPA U MPOUCXOJSIINX B
HEM H3MEHEHUM, yMeHUusl Jenarb OOOCHOBAaHHBIE 3aK/IIOUEHMSI HA OCHOBE HAyUYHBIX
(GhaKkTOB U UMEIOIIMXCS JAHHBIX C IEJbIO OJYYEHHS! IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIIOJIb30BaTh XUMHUECKUE 3HAHUS ISl PEIICHUS
po0JIeM B peasIbHBIX KU3HEHHBIX CUTYAIIMSIX;

WHTEpeca K MO3HAHHUIO U UCCIEAOBATEIbCKOM AEATEIbHOCTU; TOTOBHOCTU U
CIIOCOOHOCTH K HENPEpPHIBHOMY OOpa30BaHUI0O M CaMOOOpPa30BaHUIO, K AKTUBHOMY
MOJIYYCHHUIO HOBBIX 3HAHHU 110 XMMHUHU B COOTBETCTBHH C KU3HECHHBIMH IMOTPEOHOCTSAMU;

UHTEpeca K OCOOCHHOCTSIM TpyJa B pa3dUYHbIX cdepax npodecCHOHaATHHON
NEeSATENbHOCTH.

117.8.5. MertanpenMeTHble  pe3yiabTaThl OCBOCHUSI y4eOHOro mpeaMera
«X¥UMHS» HA YPOBHE CPeAHEro o01ero 00pa3oBaHus BKIIOYAIOT:

3HAYMMBIE TUTSt bopmupoBaHUs MHUPOBO33PEHUS oOyyJaronuxcs
MEXKIUCHUIUIMHAPHBIE (MEXIIpEIMETHbIC) OOIleHAyYHbIE TOHATHSA, OTpPaKAIOUINE
LEJIOCTHOCTh HAyYHOM KAapTUHBI MHUpa M  CHeUU(PUKY METOJOB  IO3HAHMS,
UCIIOJb3YEMBIX B ECTECTBEHHBIX HayKax (MaTepusi, BELIECTBO, JHEPTHUs, SBJICHUE,
mpolecc, CHCTeMa, HayudHbId (PaKT, MPUHIMUI, TUIOTE3a, 3aKOHOMEPHOCThH, 3aKOH,
Teopus, UccleoBaHue, HAOII0ACHUE, U3MEPEHHE, SKCIIEPUMEHT U IpYyTHUe);

yHUBEpCaAIbHBIC yUeOHbIC NeUCTBUS (I03HABATEIbHBIC, KOMMYHUKATUBHBIC,

pEryJIATUBHBIE), o0ecreunBaroIue dbopmupoBaHue GyHKIIMOHATBHON
I'PaMOTHOCTH U COLMATIbHOM KOMIIETEHIIMH 00YYarOIINXCS;



CIIOCOOHOCTh OOYYAIOIIMXCS HMCIOJIB30BaTh OCBOCHHBIE MEKIUCIUTIIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHUSI U YHUBEPCAJIbHbIC YUEOHBIC ICHCTBUS B TO3HABATEILHOM U
COLIMAIbHOM IPAKTHUKE.

117.8.6. MeranpeamMeTHbie pEe3yJIbTaThI OTPaXarT OBJIJICHUE
YHUBEPCAIbHBIMM ~ y4E€OHBIMU  TMO3HABATEJIILHBIMH,  KOMMYHHKATUBHBIMHU U
PEryJATUBHBIMU JEHCTBUSMU.

117.8.6.1. OBnageHwe yHUBEpPCAJIbHBIMH  Y4€OHBIMH  IO3HABATEIbHBIMU
NEHUCTBUSIMU:

1) 0a30BbI€ JOTHUECKUE IEHCTBUSA:

CaMOCTOATENHHO (HOPMYIUPOBATh U AKTYaJIU3UPOBATH MPOOJIEMY, BCECTOPOHHE
e€ paccMaTpuBaTh;

ONpEeNeNATh UENu JEATEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUU UX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI AESATEILHOCTHU C TOCTABIICHHBIMU 1IEJISIMU;

UCIIOJb30BaTh MPU OCBOCHHM 3HAHUW MPUEMBI JIOTUYECKOTO MBILIIJIEHUS -
BBIJICJISITh XapaKTepHbIE NPU3HAKUA TMOHATHI M YCTAaHABIMBATh MX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIUE TOHATUS [Ji1 OOBSCHEHMS] OTHACIbHBIX (DAKTOB U
SIBJICHUIA;

BBIOMpaTh OCHOBAHUS U KPUTEPUU JIJIs1 KJIACCU(UKALUU BEIIECTB U XUMHUYECKUX
pEeaKLnii;

yCTaHaBJIMBaTh  MPUYUHHO-CIICJCTBEHHBIC  CBSI3U  MEXKAY  HM3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTUYECKUE pACCYk ACHUS (MHAYKTUBHBIC, I€TyKTUBHbIE, [0 aHAJIOTUN),
BBISIBIISITh  3aKOHOMEPHOCTH M TPOTUBOPEYMSI B pacCMaTpPUBAEMbIX SIBICHUSX,
(GbOopMyIMpPOBATH BHIBOJIBI U 3AKITIOUYCHUS;

MPUMEHSITh B MPOILIECCE MO3HAHMS, HCIOJb3yEMbIE B XHMHUU CUMBOJHUYECKHUE
(3HAKOBBIE) MOJIETH, TPEOOPA3OBHIBATH MOICIBHBIE TTPEICTABICHUS - XUMUYECKUNA 3HAK
(cuMBOJT) BeMEeHTa, XUMHYecKas (Gopmylia, ypaBHEHHE XUMUYECKON pEaklud - TpU
pelIeHNH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUYECKUX 3a7a4, TPUMEHSTh Ha3BaHHbIC
MOJICJIbHBIE TPEJCTABICHUSI JJIS BBIABICHUS XapaKTEPHBIX MPU3HAKOB H3y4aeMbIX
BEILIECTB U XUMUYECKUX PEaAKIUH.

2) 0a30BBIE UCCIEN0BATEILCKUAE IEUCTBUS:

BJIaJIETh OCHOBAaMH METOJIOB HAy4YHOTO IIO3HAHUS BEIIECTB W XUMHYECKUX
peakiuuii; GopMyIUpOBaThH 1€ U 33]]a4H UCCIIEI0BAHNUS, UCTIOIb30BaTh MOCTABICHHBIE
U CaMOCTOSTENbHO C(HOPMYTUPOBAHHBIE BOIIPOCH B KAUECTBE MHCTPYMEHTA [MO3HAHUS U
OCHOBBI I (JOPMUPOBAHUSI THUIOTE3bI MO MPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX
CYXIECHUM;

BJIQJIETh HABBIKAMU  CaMOCTOSITEJIbHOTO  IUIAHUPOBAaHUA U MPOBEICHUS
YYCHHUYECKUX DJKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAOIIOJaTh 3a XOJ0M
mporecca, CamMOCTOSATEILHO TMPOTHO3UPOBATH €ro  pe3ynbTar, (HOpMyIUpOBATH



0000IIeHNsI U BBIBOJBI OTHOCUTENIBHO JTOCTOBEPHOCTH pE3yJIbTAaTOB HCCIEAOBAHUS,
COCTaBJIATh OOOCHOBAHHBIN OTUET O MPOJACTIAHHON padoTe;

npuoOpeTaTb  ONBIT  YYEHHUYECKOM  HCCIEAOBATENbCKOM W IPOEKTHOMU
JEATENBHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOATEIBHOMY IOMCKY
METO/IOB PELICHMS MPAKTUYECKUX 3a/a4, TPUMEHEHUIO PA3IUYHbIX METOJIOB O3HAHUS.

3)  paborta ¢ uHpopmaruei:

OpPUEHTUPOBATHCS B PA3MYHBIX UCTOYHUKAX MHPOPMALMK (HAyYHO-TOMYyJsipHas
JUTEpaTypa XUMUYECKOTO COJIepkKaHUsl, CIpaBOYHbIe mocodusi, pecypchl MHTEepHeTa),
aHAJIM3UPOBaTh MH(OPMALIMIO Pa3IMUHBIX BUAOB U (OPM MPEACTABICHUS, KPUTUUECKU
OLIEHUBATh €€ I0CTOBEPHOCTh U HEMPOTUBOPEUNUBOCTH;

(GopMyIMpOBaTh 3aNpoChl M NPUMEHATh PA3INYHBIE METOJbl IMpPHU IOUCKE U
orbope mHbOpPMaIIUKA, HEOOXOIUMOMN ISl BRITIOJHCHHS YU4eOHBIX 3a7a4 ONpPEeACIEHHOTO
TUIA;

npuoOpeTaTb  ONBIT  UCHOJB30BAaHUS  MH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U Pa3INYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTUMAJIBHYIO (OpMY MpeAcTaBlIeHUs MH(POPMALMH
(cxembl, rpaduKH, TUarpaMMbl, TaOJIULIbI, PUCYHKU U JPYTHE);

MCIIOJIb30BaTh HAYYHBIM fA3BIK B Ka4€CTBE CPEACTBA MpHU pabOTe C XUMUYECKON
uH(popMaIeil: TPUMEHATh MEXKITpeAMETHbIE ((PU3NUECKUE U MaTEMAaTUYECKHUE) 3HAKU U
CUMBOJIbI, hOpMYJIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

UCIOJb30BaTh U NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHUYECKHE  CPEJCTBA
HarJIsAHOCTH.

117.8.6.2. OBnageHue yHUBEPCAIbHBIMU KOMMYHHUKATUBHBIMU JEHCTBUSIMU:

3aJ]aBaTh BOIIPOCHI IO CYIIECTBY OOCY’KIaeMOW TeMbl B XOJ€ JAMajora W/Wiu
JUCKYCCHUH, BBICKa3bIBaTh WJEH, (HOPMYIHPOBATh CBOU MPEMJIOKEHUS OTHOCUTEIHHO
BBIIIOJIHEHHUS MTPEUIOKEHHOM 3a4a4u;

BBICTYNIaTh C NPE3EHTAUUEHd pe3yibTaTOB IO3HABATEIBHON JAESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSTENbHO WJIM COBMECTHO CO CBEPCTHHKAMHU IPU BBIITOJIHEHHUH
XUMUYECKOTO 3KCHEPUMEHTa, NPAKTUYECKONM padOThl IO HCCIEAOBAHUIO CBOWMCTB
M3y4aeMbIX BEIIECTB, peain3aluu y4eOHOro mpoektra u (popmMyJaupoBaTh BBIBOJBI IO
pe3yJibTaTaM IPOBEAEHHBIX MCCIEAOBAHUN IMYTEM COIJIACOBAHUS IIO3ULMN B XOJE
o0CyXeHrs 1 OOMEHAa MHEHUSMH.

117.8.6.3. OBnasgeHue yHHUBEpPCAIBHBIMU  PETYJISTUBHBIMH  JACHCTBUSAMU:
CaMOCTOSITEJILHO IUIAHUPOBATh U OCYIIECTBISATh CBOIO ITO3HABATENIbHYIO JESTEIBHOCTD,
ompenenss €€ LenM W 33Jayd, KOHTPOJIMpOBaTb M IO Mepe HEoOXOAUMOCTH
KOPPEKTUPOBATh IpeajaraéMblii aJropuT™M JEHCTBUN NpPU BHINOJHEHUH YYEOHBIX U
WCCIIeIOBATEeLCKUX 3a/1a4, BRIOMpaTh Hanbosee 3(EeKTUBHBIN CIOCO0 UX PEIIeHUs C
Y4ETOM MOJIyYEHHS] HOBBIX 3HAaHUW O BELIECTBAX U XUMUYECKUX PEAKLMUSAX;



OCYILECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIBHOCTH HA OCHOBE CamMOaHalIu3a U
CaMOOLICHKH.

117.8.7. [IpeameTHbIE PE3YNBTATHI OCBOCHHS POIPAMMBI CPETHETO OOIIEro

oOpa3oBaHus MO0 XMMUU Ha 0a30BOM YpPOBHE OPHUEHTHPOBAHBI Ha OOECIEUYECHHE
PEUMYILIECTBEHHO 00111€00pa30BaTeIbHON U OOLIEKYIBTYPHOM MOATOTOBKH

oOyuvaromuxca. OHM BKJIIOYAIOT creuuuueckue g y4eOHOro mnpeamera
«XuMHS» HAydyHble 3HAHUSA, YMEHHMS U CHOCOOBl JCHCTBUH MO OCBOEHHIO,
UHTEpHpETallud U NPeoOpa3oBaHUIO 3HAHUM, BHJIBI ACSTENBHOCTU M0 MOJTYYEHUIO
HOBOI'O 3HaHUS U IPUMEHEHUIO 3HAHUN B PA3JIMYHBIX YUEOHBIX U peaIbHbIX )KU3HEHHBIX
CUTYallMsIX, CBSI3aHHBIX C XMMHEW. B mporpamme mo XMMHuM IpEeIMETHBIE PE3yJIbTaThl
IIPEJICTABIICHBI 110 FOJIaM U3YUYEHUS.

117.8.8. K koniy oOyudenus B 10 kiacce mpeIMeTHbIE pe3yIbTaThl OCBOCHUS
Kypca «Opranuueckasi XUMHsD OTPaKaroT:

c(hOpMHUPOBAHHOCTD MPEJICTABICHUN O XUMHYCCKOMN COCTABJISIONIEH

€CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, POJIM XUMHUU B TIO3HAHUU SBJICHHUU
PUPOIBL,

B (OPMHUPOBAHMU MBILUICHUS U KYJbTYpbl JIMYHOCTH, €€ (DYHKIIMOHAIBLHON
I'PaMOTHOCTH, HEOOXOJMMOM [UIsl PEIICHHs] NPAKTUYECKUX 3alad U SKOJOTHUYECKH
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U IPUPOTHON CpeIE;

BJIQJICHUE CUCTEMOU XUMUYECKUX 3HAHUU, KOTOpast BKJIFOYAET:
OCHOBOIIOJIATAOUINE MOHATHS (XMMHUYECKUH DJIEMEHT, aToOM, JJIEKTPOHHAs 000J0YKa
aTOMa, MOJIEKYJIa, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, XWMHYECKAsl CBS3b,
CTpyKTypHasi Qopmyna (pa3BEpHyTas W COKpailéHHas), MOJb, MOJSpHAs Macca,
MOJISIpHBIN 00BEM, YTIIEpOIHBIN CKeNeT, (GyHKIMOHAIbHAS TPYIIa, pajuKall, U30MepHUs,
MU30MEPBI, T'OMOJIOTMYECKHA  psAd, TOMOJIOTH, YIJIEBOLOPOABI, KHUCIOPOX U
a30TCOACPKAINNE  COCIMHEHUS, MOHOMEp, IIOJIMMEP, CTPYKTYpHOE  3BEHO,
BBICOKOMOJIEKYJISIPHBIE COETMHEHMS);

TEOPHUH W 3aKOHBI (T€OpHsl CTpOECHMsI opraHnnyeckux BemiecTB A.M. Bbytieposa,
3aKOH COXPAHEHMSI MacChl BEILIECTB);

3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XUMUU;

MHPOBO33PEHYECKHE 3HAHUS, JIEKAINIME B OCHOBE NMOHMMAaHUSA MPUYUHHOCTU M
CUCTEMHOCTH XUMHUYECKUX SBJIICHUM, (HAKTOJIOTUYECKHE CBEJIEHUSI O CBOICTBAaX,
COCTaBe, MOJIYYEHUM M OE30MacCHOM HCHOJIb30BAaHUM BAXKHEHUIIMX OpPraHUYECKUX
BELIECTB B OBITY M MPAKTUUYECKON JIEATENbHOCTH YEIIOBEKA;

C(OPMUPOBAHHOCTh YMEHHUH BBISABISTH XapaKTEpHble TNPU3HAKK IOHATHUH,
YCTaHaBJIMBaTh MX B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOILME TOHATHS IPU
ONMCAHMM COCTaBa, CTPOCHHUS U MPEBPAILIECHUI OPraHUYECKUX COEIMHEHMIA;

c(OpMUPOBAHHOCTh YMEHUH HCIOJIB30BAaTh XUMHYECKYIO CHMBOJHUKY JJIst
COCTaBJICHHSI MOJIEKYJIAPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaII€HHOI) Qopmym



OpraHWYECKUX BELIECTB M YPaBHEHUW XMMHYECKUX PEAKIMH, W3rOTaBIUBATh MOJEIU
MOJIEKYJl ~OpPraHMYECKMX BEHIECTB JUISl WJUIFOCTPALMM HMX  XUMHUYECKOr0 U
IIPOCTPAHCTBEHHOI'O CTPOCHHUS;

c()OPMHPOBAHHOCTh YMEHHUI YCTAaHABIMBATH MPUHAUICKHOCTh HN3YYEHHBIX
OpPraHMYECKUX BEIIECTB M0 UX COCTAaBY M CTPOEHUIO K OINpPEAEIEHHOMY KiacCy/TpyIe
COCIMHEHUN  (YraeBOAOPOIbI, KUCIOPOA U a30TCOAEpKaUIME  COEIUHEHHS,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHMsI), JaBaTh MM Ha3BaHMUS IO CHUCTEMaTHYECKOU
Homenknatype (IUPAC), a Takxke NpUBOJIWTH TPUBUAIbHBIE HAa3BaHUS OT/AEIbHBIX
OpPraHMYECKUX BEIIECTB (ITUJICH, MPOMWIIEH, AlleTHJICH, 3TUJICHTJIMKOIb, TIHUIEPUH,
dbenon, Qopmanbaeru, aneTanbAeTHi, MypaBbHHAas KHUCIOTa, YKCYCHasl KHCJIOTA,
OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAsI KUCIIOTA, III0K03a, GPYKTO3a, Kpaxmal, [eJUII0I03a,
TJIMIYH);

C(OPMUPOBAHHOCTb yYMEHHSI ONpPENENSITh BHUIBl XHUMHUYECKOH CBSI3U B
OpraHUYECKUX COCIUHEHUSX (OJIMHAPHBIC U KPATHBIC);

c(OPMUPOBAHHOCTh yMEHHSI MPHUMEHATb TMOJOXKEHUS TEOPHUH CTPOCHUS
opranndeckux BemecTB A.M. bytiepoBa [yisi OOBSACHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa MU CTPOEHUS; 3aKOH COXPAHEHUS] MAcChl BEILIECTB;

c(OpMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh COCTaB, CTPOCHUE, (pU3MUYECKue U
XUMHUYECKUE CBOMCTBA TUMUYHBIX MPEACTABUTENEH pa3IMYHBIX KJIACCOB OPraHUYECKUX
BEILIECTB (METaH, 3TaH, dTUJIEH, IPOIUJIEH, aleTuieH, OyTaauen-1,3, metunOyTaaneH-
1,3, OeH30il, METaHO], 3TAaHOJ], STUJIECHTJIUKOJNb, TJIMIEPUH, (DEHON, aleTallbJIeru,
MypaBbHHAasi U YKCYCHas KHUCJIOTBI, TJIFOKO3a, Kpaxmal, LEJIII0JI03a, aMUHOYKCYCHas
KHCIIOTa), WJUIIOCTPUPOBATh TEHETUYECKYI0 CBSI3b MEXJIYy HHUMH YPaBHEHUSMU
COOTBETCTBYIOLIUX XUMUYECKHX PEAKIMH C UCIIOJIB30BAaHUEM CTPYKTYPHBIX (POPMYJ;

C(OPMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh HCTOYHUKU YTIEBOJOPOIAHOTO
CoIpbsi (HE(PTHh, TPUPOAHBINA Ta3, YroJyib), CIIOCOOBI MX MEpPEepabOTKH M MPAKTUYECKOE
IPUMEHEHUE IPOAYKTOB NEPEPadOTKH;

C()OPMHPOBAHHOCTh yYMEHUN MPOBOJUTH BBIYUCIECHHS 1O XUMHYECKUM
ypaBHEHUSIM (Macchl, 00bEMA, KOJMYECTBA HCXOJHOIO BEUIECTBA WM HPOAYKTa
peakluy MO U3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO U3 HMCXOJHBIX BEIIECTB
WM MIPOAYKTOB PEAKIINH);

c(hOpMHPOBAHHOCTh YMEHHUN BJIAJIETh CUCTEMOM 3HaHUN 00 OCHOBHBIX METOJAX
HAay4YHOr'O MMO3HAHUs, UCMHOJb3yEMbIX B XUMHUH IPU U3YUYEHHUH BEIIECTB U XUMHUUYECKUX
sBJIeHUN (HAONIO/IEHNE, W3MEpPEeHHEe, IKCIIEPUMEHT, MOJICIUPOBAHKE), HCIOIb30BATh
CUCTEMHbBIC XMMUYECKUE 3HAHMS Ui MPUHATHUS PELICHUN B KOHKPETHBIX JKU3HEHHBIX
CUTYyalUsX, CBSI3aHHBIX C BEILIECTBAMU U UX IPUMEHEHUEM;

c(OpMUPOBAHHOCTHh YMEHHI COOII0aTh MpaBUiia MOJIb30BAHHUSI XUMUYECKON



nocyJ10i 1 abopatopHbIM OO0OpPYJOBaHMEM, a TakKe MpaBujia OOpareHus c
BCIIECTBAMH B COOTBETCTBHU C HHCTPYKIUSAMH TIO BBIMOJHEHUIO JIA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTb YMEHHMM IUIAHUPOBATh W  BBINOJHITH  XUMHUYECKUI
AKCHEPUMEHT (TPEeBpalleHUsT OPraHUYECKUX BEIIECTB MPU HATPEBAHHUM, MOJYYCHUE
ATUJIEHA W U3YYEHHE €r0 CBOMCTB, KaUYECTBEHHBIC PEAKI[MW OPraHWYECKUX BEIIECTB,
JeHaTypaiys OeJIKOB MPU HArpeBaHUM, 1BETHBIE PEAKIMU OCJIKOB) B COOTBETCTBUM C
IpaBUIaMH TEXHUKU O€30MaCHOCTH MPHU OOpallIEeHUHU C BEIIECTBAMHU U JIaOOPaTOPHBIM
000pyZIOBaHUEM, MPEJCTABIATh PE3YJbTAThl XMUMHUYECKOTO S3KCIEpUMEHTa B (opMme
3aMKiCH ypaBHEHUN COOTBETCTBYIOLIUX peaKIMii U (OPMYIUPOBATH BHIBOIBI HA OCHOBE
ATUX PE3YyJIbTATOB;

chOpMHPOBAHHOCTh ~YMEHHMM  KPUTUYECKH aHAJU3UPOBATh  XUMHUYECKYIO
uHdOpMAIMIO, TIOJYYaeMyH) ©3 PpPa3HbIX HCTOYHHUKOB (CpEACTBA MacCCOBOM
uHdopmaruu, IHTepHET U ApyTHX);

c(OpMUPOBAHHOCTD yMEHUI coOo1aTh npaBuiia AKOJIOTHYECKHU
1eJ1eCO00pa3HOro NOBEACHUS B OBITY U TPYIOBOM AEATENBHOCTU B LEJSIX COXPAaHEHHUS
CBOETO 3JI0POBbSl U OKpY)Karollell MNpUPOAHOW Cpelpl, OCO3HaBaThb OMACHOCTb
BO3JICHCTBUS HA KUBbIC OPTAaHU3MbI ONpPEJCIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAs
cmbicn mokazarens [IJIK (mpenenbHO JOMyCTUMON KOHILEHTpAILMM), TMOSCHIThL Ha
npuMepax CrocoObl YMEHBIIEHUs] W MPEIOTBPAIEHUs] WX BPEIHOIO BO3JCUCTBUS Ha
OpraHu3M YEJIOBEKA;

JUist 00ydYaromuxcsi ¢ OTrPaHWYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI: YMEHHUE
NPUMEHSATh 3HAHUA 00 OCHOBHBIX JIOCTYIHBIX METOJaX TO3HAHUSA BEIIECTB U
XUMMYECKUX SIBJICHUM;

JUTSL CJIETIBIX U CTA0OBHASAIIMX OOYYAIONUXCS: YMEHUE HCIIOIb30BaTh pelbedHO
TOYEUHYIO cucTteMy o0o3HaueHuit JI. bpaiins ayis 3anucu xumudeckux Gpopmyi.

117.8.9. K koHy o0yudenus B 11 kiacce nmpeIMeTHbIE pe3yJbTaThl OCBOCHUS
Kypca «O01m1ast 1 HeOpraHu4ecKas XUMHUs» OTPaAXKaAIOT:

chOPMUPOBAHHOCTb  MPEJACTABICHUH O  XUMHUYECKOM  COCTaBISIONICH
€CTECTBEHHO-HAYYHON KapTHUHBI MUpPA, POJIM XMMHUH B MO3HAHUU SIBJICHUN MPUPOJBI, B
(GhopMUPOBAHUU MBIILIEHUS U KYJIBTYPhI JIMYHOCTH, €€ (QYHKIIMOHATIBLHON IPaMOTHOCTH,
HEOOXOAMMON JUIsl PEIlEHUs MPAKTHUUECKUX 3a7a4 U SKOJOTMYECKU OOOCHOBAHHOIO
OTHOILIEHHS K CBOEMY 370POBbIO U IIPUPOJIHOU CpPELE;

BIIQJICHUE CUCTEMOU XUMUYECKUX 3HaHUU, KOTOpast BKJIFOYAET:
OCHOBOIIOJIATAIONINE TOHATHUS (XUMHUYECKHUW OSJIEMEHT, aTroM, H30Tom, s-, p-, cl-
AJIEKTPOHHBIE OpOWUTaTM aToOMOB, HOH, MOJIEKyJa, MOJb, MOJISIPHBIH O00BEM,
BAJICHTHOCTb, JJICKTPOOTPULIATENIBHOCTh, CTENEHb OKHUCIICHHS, XUMHUYECKasi CBA3b
(KOBaJIeHTHAsl, MOHHAs, METAJUIMYecKas, BOJOpPOJHAs), KPUCTAJIIMYECKAs PEIIETKA,
TUAMBl ~ XUMUYECKUX  peaklHii,  pacTBOp,  DJEKTPOJUTHI,  HEIJIEKTPOIUTHI,



ANEKTPOJIUTUYECKAsT  JMCCOLMAIMUSA,  OKHCIHTENb, BOCCTAHOBUTEIb, CKOPOCThb
XUMHUYECKOUN peaKluy, XMMHUUECKOE PABHOBECHE);

TEOPUU U 3aKOHBI (TEOPHS FNEKTPOJIUTHUYECKON TUCCOLMALNM, TEPUOIUYECCKUN
3akoH [[.1. MenpaeneeBa, 3aKOH COXpPAaHEHUsS MAcCChl BEIIECTB, 3aKOH COXPAaHCHUS M
MpEBpaIIEHUS SHEPTUU NPU XUMHUUECKUX PEAKIHIX ), 3aKOHOMEPHOCTH, CUMBOJIMUECKUIN
S3bIK  XUMHUH, MHUPOBO33PEHUECKUE 3HAHUA, JEXKallue B OCHOBE IOHUMAaHUs
MPUYUHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBIICHHM, (PaKTOJIOTUUYECKUE CBEJICHUS O
CBOMCTBaX, COCTaBe, IIOJYyYCHHMHM ¢ O€30MacHOM HCIIOJIb30BAHUU Ba)KHEUIIIHNX
HEOPTraHUYECKUX BEIIECTB B OBITY M MPAKTUUYECKOU JIEATEIbHOCTH YEJIOBEKA;

chOpMHUPOBAHHOCTh YMEHUW BBIABIATh XapaKTEPHbIE MPU3HAKU TOHSTHUH,
YCTaHaBJIMBaTh WX B3aMMOCBS3b, MCIOJIB30BATh COOTBETCTBYIOLIME TMOHATUS MpU
ONMMCAaHUU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;

chOpMHPOBAHHOCTh YMEHUN  HCIIOJIH30BATh XUMUYECKYIO CHUMBOJIUKY

JUIsl  COCTaBIIeHHUS (OPMYJT BEIIECTB M YPAaBHCHHM XWMHUYECKHX PEaKIIHH,
cucreMarnueckyro HoMmeHknatypy (IIIPAC) u TpuBuanbHble Ha3BaHUSA OTAEJIBHBIX
HEOPraHUYECKUX BEIIEeCTB (yrapHbId ras, yrJIeKUCIbIN ra3, aMMHUaK, raiéHasi M3BeCTb,
HeraméHas U3BeCTh, MUThEBAs COJ/A, MUPUT U JIPYTHE);

c(hOpMUPOBAHHOCTh YMEHUN OMNPENENATh BAJICHTHOCTh U CTEMEHb OKHUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUSIX PA3JIUYHOTO COCTaBa, BUJ XUMHUYECKOU CBS3U
(koBaJIeHTHAasl, WOHHAs, METaJUIMYecKas, BOJIOPOJIHAs) B COCIUHCHUSX, THI
KPUCTAJNIMYECKON PEIIETKA KOHKPETHOTO BEIECTBA (aTOMHAasA, MOJIEKYJIsIpHAasl, MOHHAS,
METaNIMYeCcKasi), XapaKTep Cpeiibl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COCTMHEHUN;

c(hOpMHPOBAHHOCTh YMEHMI yCTaHABIMBATh MPUHAJICKHOCTh HEOPTaHUYECKUX
BEIIECTB IO X COCTAaBY K ONMPENCIEHHOMY KIIAcCy/TpymIe coequHeHn (TIPOCThIe

BEIIECTBA - METAJUIBI U HEMETAJIbI, OKCU/IbI, OCHOBAHHS, KHCIOTHI, aM(pOTEPHbIE
TUAPOKCHUBL, COJIH);

c(hOpMHPOBAHHOCTh YMEHHI PaCKpbhIBATh CMBICI Teproandeckoro 3akona J[.M.
MenzeneeBa U JEMOHCTPUPOBATH €r0 CUCTEMATU3HPYIOLIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (DYHKIUU;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh 3JIEKTPOHHOE CTPOCHUE aTOMOB
XUMUYECKUX dJieMeHTOB 1-4 mepuogoB Ilepuogudyeckoid CHCTEMBbI XMMHYECKHUX
anemenToB J[.U. Menpeneena, UCIONB3Ysl MOHATUS «S-, p-, d-3EKTpOHHBIE OpOUTAIINY,
«QHEPreTUYECKHEe YPOBHM», OOBICHATH 3aKOHOMEPHOCTH HM3MEHEHMsSI CBOMCTB
XUMUYECKUX AJIEMEHTOB M UX COCIMHEHHUH Mo mepuojaaMm u rpynnam llepumonnueckoit
cucTemMbl XUMHYECKHUX 3emMeHToB (.M. MeHneneena;

chOpMHUPOBAHHOCTh YMEHHI XapaKTEePHU30BaTh (OMUCHIBATH) OOIHME XUMHUECKHE
CBOMCTBAa  HEOPraHWYECKUX  BEHIECTB  PA3JIMYHBIX  KJIAcCOB,  MOATBEPXKAAThH
CYIlIECTBOBAHHE TIE€HETHYECKON CBSI3U MEXKJIYy HEOPraHMYECKUMH BELIECTBAMU C
MOMOIIIBIO YPABHEHUI COOTBETCTBYIOIINX XUMHUUECKUX PEAKIINA;



c(OpMUPOBAHHOCTH yMEHUS KJIaCCU(PHUIMPOBATh XUMUUECKHE PEaKIuu

10 pa3JIMYHBIM MPU3HAKAM (dncny U COCTaBy  pearupyrolldX — BEIECTB,
TEIJIOBOMY

addexTy peakunu, U3MEHEHHUIO CTEMEHEeW OKHUCIICHHS 3JIEMEHTOB, OOpaTUMOCTHU
peaKklny, yYaCTUIO KaTaau3aTopa);

c(OpMHPOBAHHOCTh YMEHUW COCTABIIATh YPABHEHUS PEAKIMI pa3IuvHbIX TUIIOB,
MOJIHBIE M COKpAIIEHHbIE YpaBHEHUS PEAKUUNA MOHHOTO OOMEHA, YYWUThIBasl YCJIOBHS,
IIPU KOTOPBIX ATH PEAKIIMU UAYT A0 KOHILIA;

chOpMHUPOBAHHOCTh YMEHHUI IIPOBOJIMTH PEAKLIUH, IOATBEPKIAIOIIHE

KAUECTBEHHBI COCTaB pa3JIMYHBIX HEOPraHUYECKHUX BEIIECTB, PACIO3HABATh
ONBITHBIM MYTEM HWOHBI, NPUCYTCTBYIOIIUE B BOJHBIX PAacTBOpax HEOPraHUYECKUX
BEILECTB;

c(OpMUPOBAHHOCTH yMEHUI PacKpbIBaTh CYIIHOCTh OKUCIUTEIBHO ™

BOCCTaHOBUTEJIbHBIX PEaKLUi MOCPEACTBOM COCTABIIEHUS AIEKTPOHHOTO OanaHca
ITUX PEAKLINN;

c()OPMHPOBAHHOCTh YMEHHUI OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOH
peaKkLMU OT pa3IMYHbIX (DAKTOPOB; XapaKTEP CMEIIEHNUS XUMUYECKOTO PaBHOBECHUS

B 3aBUCUMOCTH OT BHEIIHEro Bo3naencTsus (npunuu Jle Hlatense);

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTEPU30BaTh XUMUUYECKHE TIPOLIECCHI, JIeKaLUe
B OCHOBE TMPOMBIIUIEHHOTO TMOJY4YEHUs CEpPHOM KHUCIOThI, aMMHaKa, a TakKxKe
c(hOpMHUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIUIAX U KOJIOTUYECKHUX
npoOiemMax XUMHUYECKOTO MTPOU3BOICTBA;

C()OPMUPOBAHHOCTb YMEHMH NPOBOJUTH BBIYUCIEHHS C HCIHOJb30BaHUEM
HOHATHS «MaccoBas J0Js BEIIECTBa B PACTBOPE», OObEMHBIX OTHOUIEHHH ra3oB NpuU
XUMHUYECKHUX peaKlusiX, Macchl BellecTBa WIM O00bEMa Ta30B [0 H3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce€ WIM OOBEMY OJHOIO W3 YYaCTBYIOIIMX B PEAKLHH
BEILECTB, TEIUIOBOro 3(Qexra peakuuy Ha OCHOBE 3aKOHOB COXPAHEHHS MAacChl
BELLECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTb YMEHUN COOJIOATh MpaBWIa TOJIB30BAHUS XUMHUYECKOUN
MOCy/Iol U Ja0OpaTopHbIM OOOpYyJOBaHWEM, a TakXKe TMpaBuiaa oOOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKUUAMH IO BBINOJHEHUIO JIaDOPAaTOPHBIX
XUMHUYECKUX OIBITOB;

chOpMHUPOBAHHOCTh YMEHHUM IUIAHUPOBATh W BBINOJHATH  XUMHUYECKHI
HKCIIEPUMEHT (pa3yioKEHUEe TEPOKCHAAa BOJOpPOAA B MPUCYTCTBUU KaTalu3aTropa,
OIPEJICJICHUE CPEJIbl PACTBOPOB BEILIECTB C MOMOUIBI0 YHUBEPCAIBHOIO WHAMKATOPA,
BJIIMSIHUE Pa3IMYHbIX (DAKTOPOB HAa CKOPOCTh XUMUYECKOM peakluu, peakllud HOHHOTO
oOMeHa, KaueCTBEHHBIE PEAKIIMU Ha CyJb(aT-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH
aMMOHMS, pEUIEHUE HSKCIEPUMEHTAIbHBIX 3a7a4 1o Temam «Meramuib» H
«HemeTainey) B COOTBETCTBUU C MPABUIIAMH TEXHUKHA 0€30MaCHOCTH MPHU OOpAILEHUN



C BelecTBaMH U JaOOpaTOpPHBIM O0OpYyIOBaHUEM, TMPEACTABIATH PE3yJbTaThl
XUMHUYECKOTO IKCIEPUMEHTa B (popMe 3alUCH YPaBHEHHI COOTBETCTBYIOIINX PEAKIIHIA
U GOpMYIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIbTaTOB;

COPMHPOBAHHOCTh ~YMEHHMH  KPUTUYECKH aAHAJIU3UPOBaTh  XHMHUYECKYIO
uH(pOpMaIMIO, TOJY4YaeMYyH) M3 Ppa3HbIX HCTOYHHUKOB (CpeACTBA MacCOBOM
KOMMYHUKaIK, IHTepHET U ApyTHX);

c(hOpMUPOBAHHOCTH YMEHUH cobroaaTh npaBuia 3KOJIOTUYECKHU
1e1eco00pa3HOro MOBEACHUS B OBITY U TPYIOBOM JEATENBHOCTU B LENSIX COXPAHEHUS
CBOEr0 3JI0POBbS M OKPYXAroIIEW MPUPOJHOW Cpenbl, OCO3HABAaTh OMACHOCTh
BO3JICMCTBUS HA JKHUBBIE OPraHW3Mbl ONPEACIEHHBIX BEUIECTB, MOHHMAsi CMBICI
nokazarens [IJIK, mosicHaTs Ha puMepax crocoObl YMEHBIIECHUSI U MPEIOTBPAIICHUS
UX BPEIHOTO BO3JICHCTBHS HA OPTaHN3M YEJIOBEKA;

JUIs  O0y4arolmMXcsi C OrPAaHUYECHHBIMH BO3MOKHOCTSIMH 37I0POBBS: yYMEHHE
OPUMEHATh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJax I[O3HAHUS BEILIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CIIETBIX M CTA0OBHUAAIIMX OOYYAIOLIUMXCS: YMEHUE HCIOIb30BaTh peabe(HO
TOYEUYHYI0 cucTteMy obo3HaueHui JI. bpaiins Ay 3anucu XuMu4eckux Gpopmyi.



