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IlosscHUTe /IbHAA 3aNIUCKa
[Ipu coctaBnennu padboyeil mporpaMmMbl UCIOJIB30BAIHUCH CIEAYIOIINE HOPMATUBHO-IIPABOBbIE
JOKYMEHTBI:
Pabouas nmporpamma coctasieHa B coorBeTcTBuM ¢ TpedboBanusimu GI'OC OO0 u Ha
OCHOBAaHUH CIEAYIOIHUX HOPMATUBHO-TIPABOBBIX TOKYMEHTOB:
1. ®enepanbroro 3akoHa Ne 273-O30t1 29.12.2012rona «O6 ob6pazoBanuu B PO»
2. Ha ocHOoBaHUM yTBEp>KIEHHOTO NMprukazoM MuHuctepcTBa oopazoBanus U Hayku PO ot
17.12.2010 roma Ne 1897 «O06 ytBepxaeHuun ®I'OC OOO»
3. OcHoBHas oOpa3oBaTeiibHAs IporpaMMa OCHOBHOT0 o011ero oopazosanust MBOY COI No
4 n.r.1. CochbBa.

OcHOBY MOAXO0J0B K pa3zpaboTke mpuMmepHoi padoueit mporpammbl COO nmo xumMuu, K
omnpeJiesIeHnI0 o01eld cTpaTeruu OOydYeHHUsl, BOCHUTAHUA M Pa3BUTHUS OOYyYaIOUIUXCS
cpeacTtBamMu ydeOHoro mnpeamera «Xumusi» misi 10—11 kimaccoB Ha 06a30BOM YpOBHE
cocTaBuIu KoHIenTyalbHble TojoxkeHuss ®I'OC COO o B3anM0O0OYCIOBIEHHOCTH IIEJIEH,
COJZIep>KaHus, pe3yJIbTATOB O0yUYEHUSI U TPEOOBAHUM K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB

B cooTBeTCTBMU € JaHHBIMHM MOJIOKEHUSIMU padouas mporpamma COO (0a30BbIi
YPOBEHB): YCTaHaBIMBAET o00s3aTelibHOE (MHBAPUAHTHOE) MPEAMETHOE COJIep)KaHue,
omnpeJieNIsIeT KOJIUYECTBEHHbIE U KaU€CTBEHHbBIE €r0 XapaKTePUCTUKHU Ha KaXKIOM JTarlle
U3yYEeHUs] TIPEJIMETa, MPEeAyCMAaTPUBACT MPUHUMIBI CTPYKTYPUPOBAHUS COACPKAHUS U
pacmpeiefieHus ero 1o Kjiaccam, OCHOBHBIM pa3jiesiaM U TeMaM Kypca; Ta€T MpUMEpHOe
pacnpesieieHue yY4eOHBIX 4YacoB IO TEMaTHYECKUM pasjesiaM, PEKOMEHIyeT Mpu-
MEPHYIO IIOCJIEAOBATEILHOCTh HW3YYE€HHS OTHEIBbHBIX TEM Kypca C Y4ETOM
MEXIPEIMETHBIX Y BHYTPUIIPEIMETHBIX CBS3€HM, JIOTUKM Y4eOHOro Tpoliecca,
BO3pacTHhIX ocobeHHocTer ywammxcs 10-11 wimaccoB; nmaér METOJIUYECKYIO
MHTEPIPETANUIO LIEJe H3y4YEHUs MPEIMETA HA YPOBHE: COBPEMEHHBIX IPUOPUTETOB B
cUcTeMe cpeaHero oOmero oOpa3oBaHHs, COACPKATEIBHOM  XapaKTEPUCTUKH
IUIAaHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTEIbHOM MPOTrPaMMBbI
cpenHero oOmiero oOpa3oBaHHs (JUYHOCTHBIX, METa- MPEAMETHBIX, MPEAMETHBIX),
OCHOBHBIX BHJOB Yy4Y€OHO-TIO3HABATEIbHOW JEATEIbHOCTH YUYE€HUKA [0 OCBOCHHIO
coJiep>KaHus IIpeaMeTa.

OBIINAA XAPAKTEPUCTHUKA YYEBHOI'O IPEJIMETA «XUMMUS »
Xumuueckoe oOpa3zoBaHUE, IIOJyYaeMO€ BBIMYCKHHUKAMH CpEIHEH IIKOJIbI,
SIBIISIETCS HEOTHEMIIEMOW YacThl0 MX 0OpazoBaHHOCTH OHO CHYKHUT 3aBEPIIAIOIUM
ATAamoM peaju3alliid Ha COOTBETCTBYIONIEM €My O0a30BOM YPOBHE KITFOYEBBIX
IIEHHOCTEH, NPHUCYIIUX IEJIOCTHONW CHCTEME XHUMHUYECKOro oOpa3oBaHUs ITHU
IIEHHOCTH KacaroTCsl MO3HAHUSI 3aKOHOB MPUPOJIbI, (OPMUPOBAHUS MUPO- BO33PCHUS
1 0O0IIeH KyJbTYpPhl YEJIOBEKA, a TAK)KE IKOJIOTUUECKHM OOOCHOBAHHOTO OTHOIICHHUS K
CBOEMY 3JI0pOBbI0O W TNpuUpoaHOU cpene Peanuzyercs xumuueckoe oOpa3zoBaHUE
y4daluxcsi CpeJHed MIKOJIbI CpeAcTBaMH  y4eOHOro npeamMera  «XUMHUA,
CoJiep>KaHHUe U TTOCTPOSHUE KOTOPOTO OTPEJICIICHBI B MPOrpaMMe ¢ yu4é€ToMm crenupuKu
HAayKd XUMHH, €€ 3HAYCHHUs B NO3HAHWM IPUPOABI U B MATEPUAIBHON XHU3HU
oOmiecTBa, a TakXke ¢ y4éToM OOmMX IMejied W TPUHIUMIIOB, XapaKTePHU3YIOIINX
COBPEMEHHOE COCTOSHHE CHCTEMBI CpeJiHero oOimero oOpa3oBaHus B Poccuiickoi
®enepanuu Tak, HanpuMmep, NpyU GOPMUPOBAHUU COAEPKAHUS TIPEIMETA «XUMUSI»
YYTEHBI CICAYIOIINE MOJIOKEHUS O cneuupuKe U 3HAUCHUU HAYKU XUMUU:
e XuMHS KaK DJIEMEHT CHUCTEMbl E€CTECTBEHHBIX HAayK WIrpaeT ocoOyr pojib B
COBPEMEHHOW IMBWJIM3AllMM, B CO3JaHUMM HOBOM 0a3bl MaTepuadibHOM KynbTyphl OHa



BHOCHUT CBOM BKJIaJl B JOPMHUPOBAHUE PALIMOHAIBHOTO HAYYHOT'O MBIIUICHHUS, B CO3/IaHUE
LIEJIOCTHOTO MPEACTABICHUSI 00 OKPYKAIOIIEM MUPE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKA,
KoTOpoe (opMupyeTcss B XUMHHM Ha OCHOBE MOHMMAHHUS  BEIIECTBEHHOTO  COCTaBa
OKPY’KAIOLIETO MHpPa, OCO3HAHUS B3aUMOCBSI3M MEXKIY CTPOCHHUEM BEUIECTB, WX
CBOMCTBAaMHM M BO3MOKHBIMH OOJIACTSIMU MPUMEHEHUS

e TecHO B3aUMOAEUCTBYSI C JPYIMMH €CTECTBEHHBIMM HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOM YacThIO MUPOBOW KYJIbTYpPhl, HEOOXOAUMBIM YCIOBHEM YCHEIIHOTO
TpyJla W JKU3HM Kaxjaoro uwieHa ooOmectBa CoBpeMeHHass XUMHs Kak Hayka
co3uJaTesibHasg, KaK HayKa BBICOKMX TEXHOJOTUW HalpaBj€Ha Ha pPeElUICHUEe
rI00adbHBIX MPOOJIEM YCTOMYMBOTO pPa3BUTHUSI 4YEJIOBEYECTBA — CHIPHEBOM,
DHEPreTUYEeCKOU, MUIIEBOM, DKOJIOTHUYECKOM 0€30TIaCHOCTH U OXPaHbl 3JJ0POBbS

B coorBercTBUU ¢ obOmumu uensimu u npuHimunamu COO coaepxaHue MpeaMeTa
«Xumusa»  (10—11  kmaccel, ©0a30BbIi  ypPOBEHb  M3YyYCHHUs) OPHUCHTHPOBAHO
MPEUMYIIECTBEHHO HAa OOIIEKYJIbTYPHYIO TOATOTOBKY OOYydJaronuxcs, He0OOXOAUMYIO0 UM
JJIsT BBIPAOOTKHM MHUPOBO33PEHUECKUX OPUSHTUPOB, YCHEIIHOTO BKIIIOUECHUS B JKU3Hb
colMyMa, MPOJOJKEHUST o0O0pa3oBaHMSI B Pa3IWYHBIX O00JIaCTSIX, HE CBS3aHHBIX
HEIMOCPEJICTBEHHO C XUMHUEM.

CoCTaBisOIMIUMUA  TIpeIMeTa  «XUMHSI»  SBISIOTCS  0a30BbIe  KypChl —
«Opranndeckas xumus» u «OOm@ass W HEOpPraHW4YeckKass XUMHsS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUsI KOTOPBIX SIBISIOTCSI OCHOBBI 0a30BOM HAyKH: CHUCTEMa
3HAHUW TI0 HEOPraHUYECKOW XUMHU (C BKIIIOUCHHUEM 3HAHUW U3 OOIIed XUMHU) U
oprannyeckoit xumuu DopMHUpOBaHHWE JTaHHOMW CHUCTEMBI 3HAHUW MNpPU HU3YUYCHUU
npeaMeTa oO0ecrednBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCErO0 MHOTOOOpa3usi BEIIECTB Ha
OCHOBE OOIIMX MOHATUH, 3aKOHOB U TE€OPUIN XUMUU

CtpykTypa colepkaHus KypcoB — «OpraHuyeckas XUMHUS» U
«OO0mass u HeopraHudeckas Xumus» chopMHUpoOBaHa B IIporpaMMe Ha OCHOBE
CHUCTEMHOTO TOAX0/ia K M3YUYEHUIO Y4eOHOro marepuana u o0ycloBI€Ha UCTOPUYECKHU
000CHOBaHHBIM PAa3BUTHEM 3HAHHUI Ha OMPENEIEHHBIX TEOPETHUYECKUX YpOBHsIX Tak, B
KypC€ OPraHMYECKOW XMMHHU BEIIECTBA PACCMATPHUBAIOTCS HAa YPOBHE KJIACCUYECKOU
TEOPUU CTPOECHUSI OPTAaHUYECKUX COEJIMHEHUM, a TAKKE HAa YPOBHE CTEPEOXUMHUYECKHUX
¥ 2JIEKTPOHHBIX MPEACTaBICHUNW O cTpoeHuu BeulecTB CBeneHuss 00 M3ydaeMbIX B
Kypc€ BEIIeCTBaxX JalTCs B PAa3BUTUM — OT YIJIEBOAOPOAOB [0 CJIOXKHBIX
OMOJIOTUYECKH AaKTHUBHBIX COeNWHEHUNH B Kypce opranndeckor XUMHUH MOJyYaroT
pa3BuTHE C(POPMUPOBAHHBIE B OCHOBHOW IIIKOJIE TEpPBOHAYAIbHBIE IPEIACTABJICHUS O
XUMHUYECKOW CBS3HU, KIACCU(PUKAIMMOHHBIX TIPU- 3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEIIECTB OT UX CTPOCHUS, 0 XUMHUUYECKONU pEAKIUU

I[Toqg HOBBIM yrjaoM 3peHUsT B  IIpeaMeTe «XuUMUs 0a30BOTO  ypOBHSA
paccMaTpUBAETCS H3YYEHHBIM B OCHOBHOM IIKOJE TEOPETUYECKHM Marepual |
(haKTOJIOTUYECKUE CBEJICHUS O BEIIECTBAX M XMMHYECKOW peakmuu Tak, B YaCTHOCTH, B
Kypce «OO0Immas u He- OpraHMYecKas XUMHUS» yJallUMCS MPETOCTABISIETCS BO3MOXKHOCTh
OCO3HAaTh 3HAYECHHUE IIEPUOANYECKOTO 3aKOHa c OOIIETEOPETUUECKUX U
METOJOJIOTHYECKUX TO3UIIHH, TITy0Ke MOHITh UCTOPHUYECKOE M3MEHEHHE (PYHKIIHI 3TOTO
3aKOHA — OT 0000IaroIIeH 10 OOBSICHSIONICH U MPOTHO3UPYIOIICH

Envnast cuctema 3HAaHUW O Ba)XHEUIIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W IIPUMEHEHUH, a TAKXKE O XUMHUYECKHUX PpEaKIHUsIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MPOTEKaHUs JOMoJHseTCs B Kypcax 10 u 11 kiaccoB siieMeHTaMU
coAeprKaHUsl, UMEIOIIMMH KYyJIbTYPOJOTHUYECKUI U NPUKIIAJHON XapakTep OTU 3HAHUS



CHOCOOCTBYIOT IOHUMaHUIO B3aUMOCBSI3U XMMHU C IPYyTUMHU HayKaMU, PACKPBIBAIOT €€
poOJIb B IIO3HABATEIbHOM M MPAKTUUYECKOU JI€ATEIIBHOCTH YEJIOBEKa, CIIOCOOCTBYIOT
BOCIUTAHUIO YBAXXEHHUS K MpPOILECCY TBOpYECTBA B OOJIACTH TEOPHUM M MHPAKTUUECKUX
MPUWIOKEHUN XHWMHH, NOMOTalOT BBINYCKHUKY OpPUEHTHPOBATHCS B OOIIECTBEHHO U
JIMYHOCTHO 3HA4YMMBIX OpoOjeMax, CBI3aHHBIX C XUMHEH, KPUTUUYECKU OCMBICIUBATH
MHPOPMALIUIO U TIPUMEHSTh €€ NI NOIMOJHEHHs] 3HAHUM, PEIIeHHs] UHTEIJIEKTYaJIbHbIX U
AKCIIEPUMEHTAJIBHBIX HCCJEIOBAaTENbCKUX 3a/Jad. B 1enoMm cojepkaHue ydeOHOro
npeaMera «XUMUsSD JTaHHOTO YPOBHSI HU3YYE€HHUs OPUEHTHPOBAHO Ha (h)OPMHUPOBAHUE Y
yYallluXcsi MUPOBO33PEHYECKOM OCHOBBI ISl MOHUMAaHUsS (PUI0CODCKUX MIIeH, TAKUX Kak:
MaTepUAIIbHOE E€JIMHCTBO HEOPraHUYECKOTO M OPraHMYecKOro MHpa, OOYCIOBJIEHHOCTH
CBOMCTB BEIIECTB UX COCTABOM M CTPOCHHUEM, TO3HABAEMOCTh NPUPOIHBIX SABICHUN IyTEM
AKCIIEPUMEHTA U PEUICHHS] MPOTHUBOPEUUN MEXIY HOBBIMU (PaKTaMU U TEOPETUUYECKHUMU
MPEANOChUTKAMU, OCO3HAHHUE POJIM XMMUM B PEUICHUU DKOJIOTMUYECKUX MPOOJIeM, a Takxke
npoo6seM cOepexeHUs] IHEPreTUYECKUX PECYPCOB, ChIPbs, CO3JaHUSI HOBBIX TEXHOJIOTHH U
MaTepHUasoB.

B miane pemenus 3ajau BOCIUTAHUS, PA3BUTHS M COIMAIM3AlUM OOyYarolmMnXcs
MPUHATHIE TPOrPaMMOI MOJAXOJIbI K ONPENCIIEHUIO COAECPKAHUS U MOCTPOCHHUS IpeaMeTa
npeaycMaTpuBalOT (OpMUpPOBAHHME Yy Yy4YalIUXCS YHUBEPCAJbHBIX Y4YE€OHBIX JEHCTBHH,
UMEIONIMX 0a30BO€ 3HAUCHUE U PA3JIUYHBIX BUJIOB JACSTEIBHOCTHU: PEUICHUS MPOOJieMm,
MOMCKa, aHaimu3a U 00paboTKu HMHGOpMALMHU, HEOOXOIUMBIX JJIsi MPUOOPETEHUsI OMbITa
MPAKTUYECKON U MCCIIE0BATEIbCKON JIESITENbHOCTH, 3aHUMAIOLIEH Ba)XHOE MECTO B
IIO3HAHUU XUMUHU.

HEJA U 3AJAYHN YYEBHOT O TIPEJMETA «XUMMUSI»

B npakTuke npenojsiaBaHusi XMMUU KaK B OCHOBHOM, Tak U BCPEAHEU IIKOJE, IPHU
ONPEJICICHUN  COJIEPKATCIIbHOW  XapaKTePUCTUKM IeJIe HU3ydeHUs MOpeJMeTa
HampaBJIeHUEM TIEPBOCTECIICHHONW 3HAYUMOCTH TPATUIIMOHHO NMpHU3HAETCS (popMuUpoBaHUE
OCHOB XMMHWYECKOW Haykh KakKk o00JacTd COBPEMEHHOrO0 €CTECTBO3HaAHUS,
MPAKTUYECKON JICSITCIbHOCTH YEJIOBEKa M KakK OJJHOTO W3 KOMIIOHEHTOB MHPOBOU
KyJbTypbl. C METOAWYECKOM TOYKU 3pPEHUS TaKOW IMOJXOJ K OMNpEACICHUIO Ielei
M3YUECHMUS TIPEeMETA SABIISICTCS BIIOJHE OIpPAaBIaHHBIM.

CorjmacHO HAaHHOW TOYKE 3pEHHUsS TJAaBHBIMHM 1ICJISIMH HW3Yy4YEHUS IpejMeTa
«XHUMUS» B CpEeAHEH MIKOJIC Ha 0a30BOM YPOBHE SIBISFOTCS:

e (GopMHUpPOBAHHE CHCTEMbl XHMHUYECKHX 3HAHWM Kak BaKHEHINIEH COCTaBISIOMICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpPA, B OCHOBE KOTOPOM JIEKAT KIFOYEBBIC IOHSITHS,
dbyHIaMeHTaJIbHBIC 3aKOHBI M TCOPUH XHMHH, OCBOCHHE SI3bIKa HAyKH, YCBOSHUE M MTOHH -
MaHHE  CYIIHOCTH  JIOCTYIIHBIX  OOOOIEHWMH  MHPOBO33PCHYSCKOrO  XapakTepa,
O3HAKOMJICHUE C UCTOPUEN UX PA3BUTHUS U CTAHOBJICHUS;

e (GopMHUpOBAHHE W pPA3BUTHE TMPEJCTABICHUNA O HAyYHBIX METOJIaX ITO3HAHMS
BEIIECTB M XHWMHYECKHX PEAKIUH, HEOOXOJMUMBIX IS TPHOOPETCHHS YMCHUM
OPUEHTHUPOBATHCSI B MHPE BEIIECTB U XHMHYECKHUX SIBJIICHUM, HUMEIOIIUX MECTO B
MPUPOJIE, B MPAKTUUYECKON U MTOBCEIHEBHOM KWU3HU;

® pa3BUTHE YMEHHM M CHOCOOOB JEITEILHOCTH, CBS3aHHBIX C HAOJIIOJCHUEM U
OOBSICHEHHEM XHMHYECKOTO JKCHEepUMEHTa, COOJI0JCHUEeM TIpaBUJI O€30MacHOTO
oOpallleHUs C BEIIeCTBaMU.

Hapsiny ¢ »TuM cojepkaTejibHasi XapakKTepUCTHUKA IeJded M 3aay HU3y4YCHUS
npeaMera B OporpaMme YTOYHEHA W CKOPPEKTHPOBAHA B COOTBETCTBUH C HOBBIMU



MPUOPUTETAMU B CUCTEME OOIIEro cpeaHero odOpazoBaHusi. CeroAHss B MHpeENoJiaBaHUU
XUMHUUA B OOJbIIEH CTENEHU OTHAETCS NPEANOYTEHHE MNPAKTUYECKON KOMIIOHEHTE CO-
JIepkaHusg OOydeHHs, OpPUEHTUPOBAHHOM HA MOATOTOBKY BBIMIYCKHUKA  IIKOJBI,
BJIAJCIONIEr0 HEe HaOOpoOM 3HaHWH, a (YHKUUOHAJIBHOM TIPaMOTHOCTBIO, TO €CTh
crioco0amMyu M YMEHUSIMH aKTUBHOTO IOJIyYE€HUs 3HAHUN U NPUMEHEHUS UX B peajbHOU
YKU3HU JUI PELICHUs IPAKTUYECKUX 3aJad.

B 51Ol CcBA3M mpu u3ydyeHUU INpeamera «XHUMHUSA» JOMUHUPYIOLIEE 3HAYCHUE
MpUOOpETAIOT TaKME LIEJU U 3aJ1auM, Kak:

e ajanTauus OOyYalOUIMXCS K YCJIOBHUSM JMHAMHUYHO Pa3BUBAIOIIErOCs MHUpPA,
(hopMHpOBaHME MHTEIIEKTYaIbHO PAa3BUTON JIMYHOCTHU, TOTOBOM K caMO00Opa30BaHUIO,
COTPYJAHUYECTBY, CAMOCTOATEIILHOMY IIPUHATHUIO T'PAMOTHBIX PEIICHUN B KOHKPETHBIX
JKU3HEHHBIX CUTYyallUsIX, CBA3aHHbBIX C BEIIECTBAMU U UX IPUMEHECHUEM;

e ¢dopmupoBanue 'y  oOydyarlrolmMXcs  KJIKOYEBBIX  HaBBIKOB  (KIIFOUEBBIX
KOMIIETEHIUI), HMEIOIIUX YHHUBEPCAIBLHOE 3HAYCHUE [UISI Ppa3IdYHbIX BHUIOB
NeATEIbHOCTU: pELIeHUus MpoOJieM, MOUCKA, aHaidu3a U 00paldoTKuU UHOpMaIuu,
HEOOXOAUMBIX JJI MPUOOPETEHHs] OMNbITa ASATEIbHOCTH, KOTOpas 3aHHUMAaeT BakKHOE
MECTO B MO3HAHWM XMMHMH, a TaKXKe JJIs1 OLEHKH C IIO3ULHUU DKOJOTMYECKOU
0€30IaCHOCTH XapaKTepa BIIUSHUS BEIIECTB U XMMHUYECKHX MPOIIECCOB HAa OpPraHU3M
4eJIOBEKAa U NPUPOJHYIO Cpeny;

® Dpa3BUTUE IIO3HABATEJIBHBIX HWHTEPECOB, MHTECIUIEKTYaJIbHBIX W  TBOPYECKHUX
CIocoOHOCTEN 00yYaroIIUXCsl: CHOCOOHOCTH CAMOCTOSITENILHO MPUOOPETATH HOBBIC 3HAHUS
10 XMMHUM B COOTBETCTBHUM C YKW3HEHHBIMHU MOTPEOHOCTSIMU, UCIIOJIB30BAaTh COBPEMEHHBIE
UH- (popMallMOHHBIE TEXHOJOTHH U1l MOUCKA M aHalIu3a y4eOHON U Hay4YHO-TIONYJISIpHOU
UH(pOpMallUM XUMHYECKOTO COJIEpKaHUs;

e (opmupoBaHME M pa3BUTHE Yy OOYydYarOIIMXCS ACCOLMATHUBHOI'O U JOTMYECKOTO
MBIIUIEHUs, HaOII0JaTEeIbHOCTH, COOpPAHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOJUMBI, B YAaCTHOCTH, IIpU IUIAHUPOBAHMM M NPOBEACHUM XUMHUYECKOTO
JKCIICPUMEHTA,;

e BOCIHUTaHHE Yy OOydarommxcsi yOex1EHHOCTH B I'YMaHHUCTHYECKOM HAIIPaBJIEHHOCTH
XUMUHU, €€ BaXXHOW pOJIM B pEIIeHUU TII00aIbHBIX MNOpOOJeM paluOHaJIbHOIO
IIPUPOJOIIOIB30BaHUs, IIONOJHEHUS JHEPreTUYECKUX PECYypCoOB M COXPaHEHUS
IIPUPOJHOTO PABHOBECHUSI; OCO3HAHMUS HEOOXOJMMOCTH OEpEeXHOTO0 OTHOLICHHUS K
IIPUPOJIE M CBOEMY 3J0pPOBbIO, a TaKXX€ HNPUOOPETEHHUsI OIbITa HCHOJIb30BAHUS
IIOJIYYEHHBIX 3HAHUU JUIA NPUHATHS I'PAMOTHBIX PEIICHUM B CUTYyalMsX, CBA3aHHBIX C
XUMHUYECKUMU SIBJICHUSAMMU.

Henn wu 3agaun  wu3y4yeHUs ImpeaMera «XUMHUS» TOJYyYUIU HOJAPOOHYIO
METOANYECKYI0 HHTEPHPETALMI0O B paszeiie Iporpammsbl «llmanupyemsie pe3ynbTaThl
OCBOEHUsI IIpeIMeTa», Ojarojapss 4eMy OOECIeYeHO YETKOE MPEACTABICHUE O TOM, KaKHe
3HAHUS ¥ YMEHHUs UMEIOT NPSAMOE OTHOUICHUE K pealn3alii KOHKPETHOU LIEJIHN.

MECTO YYEBHOT' O IPEIMETA «XUMHUA»B YYHEBHOM IIJIAHE
B cucteme cpennero obiero oopazoBaHusi « XUMUs», U3ydaeMasi Ha 0a30BOM
YPOBHE, ITpu3HaHa 00513aTEIbHBIM YUY€OHBIM NPEJIAMETOM, BXOASIINM B COCTaB
npeaMeTHoU obnactu «EcTecTBeHHbIE HAYKW» Y UYE€OHBIM IJIAHOM Ha €€ U3y4YeHHue
otBeneHo 70 yueOHBIX yacoB, 1o 1 wacy B Heaemto B 10 u 11 kiaccax
COOTBETCTBEHHO.



IIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O ITIPEAMETA «XUMHUA»

OI'OC ycranaBiauBaeT TpeOOBaHUS K pe3yjabTaTaM OCBOCHUS OOYYalOUIMMHUCS
nporpaMMm cpeaHero obmero oOpa3oBaHus (JUYHOCTHBIM, METANpPEAMETHBIM U
npeaMeTHeiM).  HaydHO-mMeTonu4eckod OCHOBOM i pa3pabOTKU  IJIAHUPYEMBIX
pe3yabTaTOB OCBOCHUS MPOTPAMM CPETHEr0 OOIIEro 0Opa3oBaHus SIBISIETCS CUCTEMHO-
JESTEIIbHOCTHBIN MOAXOM.
JIMYHOCTHBIE PE3YJIbTATDI

B cooTBeTCTBUYM C CHCTEMHO-AECATEIBHOCTHBIM IMOAXOA0M B CTPYKTYPE JIMUHOCTHBIX
pe3yabTaTOB OCBOEHHUS IpeameTra «XUMHsS» Ha ypOBHE CpeaHero oOiero oopa3oBaHUs
BBIJICJICHBI CJIEAYIOIINE COCTABIIAIOIIUE:

® OCO3HaHUE OOYYAIOIIMMHCS POCCUMCKON TPaXKTaHCKOW HICHTUYHOCTU-TOTOBHOCTH
K CAaMOPa3BUTHIO, CAMOCTOSITEJIBHOCTH U CAMOOIPEAECIIEHUIO;

® HaJM4YME MOTHUBAIUU K OOYyUYEHUIO;

e [IeJICHANPABJICHHOE pPa3BUTHE BHYTPEHHUX YOEXKJEHUH JIMYHO- CTH HA OCHOBE
KJIFOUEBBIX LIEHHOCTEH U UCTOPUUECKUX TPAJUIM 0a30BOM HAyKU XUMMUH;

® TOTOBHOCTb MU CIOCOOHOCTH oOyuarommxcs PYKOBOACTBOBATbCSI B CBOEH
JESTEIIbHOCTH LIEHHOCTHO-CMBICJIOBBIMM YCTaHOBKAMH, MPUCYIIUMHU LEJTOCTHOU CHCTEME
XUMHUYECKOro 00pa3oBaHUs;

® HaJIMYyHe MPABOCO3HAHMS SKOJOTHYECKON KYyJIbTYpPhl U CIIOCOOHOCTH CTaBUTH LIEIU U
CTPOUTH KU3ZHEHHBIC IIJIaHbI

JIM4HOCTHBIE PE3yJIbTaThl OCBOEHHUS IpeaMeTa «XUMUSD» JOCTUTAIOTCS B €IMHCTBE
y4eOHOM H  BOCHHTATENbHOU JedaTelbHOCTH OpraHu3aiuu B  COOTBETCTBHUU C
T'YMaHUCTUYECKUMHU, COLMOKYJBTYPHBIMH, JIYyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTAMHU U
uJieaJlaMi POCCUMCKOTO TPakAAHCKOrO OOIlecTBa, MPUHSATHIMU B OOIIECTBE HOPMaMU M
MpaBujiaMyd TOBEACHHUS, CHOCOOCTBYIOIIMMH MpoIleccaM CaMOTIO3HAHMS, CaMOPa3BUTHS
Y HPaBCTBEHHOI'O CTAHOBJICHUS TUYHOCTH OOYYaAIOIIINXCSI.

JInyHOCTHBIE pE3yAbTaThI OCBOCHUS rnpeamera «XUMUSD» OTPAXKAIOT
copMUpPOBAaHHOCTh  OMNbBITA  MO3HABATEIBHOW W  TPAKTHYECKOW  JCSTEIHLHOCTH
00ydJaronuxcs Mo pealn3aluy MPUHITHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:
1. I'paaancKOro BOCIMTAHMA:

® OCO3HaHUsS OOYYaIOUIUMHCS CBOUX KOHCTUTYLIMOHHBIX MpaB U OO0S3aHHOCTEH,
YBa)XE€HUS K 3aKOHY Y IPaBOIOPSIAKY;

® IIPEICTABJICHHUSA O COLUMAIBHBIX HOPMAX M MPABUIAX MEXKJINYHOCTHBIX OTHOUICHUM B
KOJUIEKTUBE;

® TOTOBHOCTU K COBMECTHOIl TBOPUYECKOW MAESITEIbHOCTH IpPU CO3JAHUU YUYEOHBIX
MPOCKTOB, PEIICHWU YYEOHBIX M TIO3HABATENIBHBIX 3aJla4d, BBHIMIOJHECHUH XUMHYECKUX
AOKCIEPUMEHTOB;

® CIIOCOOHOCTH TIOHHMMaTh W NOPUHUMATh MOTHUBBI, HAMEPEHUS, JOTUKY U
apryMeHThl APYTUX MPU aHAJIU3E PA3JIUYHBIX BUJIOB YUEOHOU J€ATEIbHOCTH;

2. IIaTpHOTHYECKOTO BOCIMTAHHUA:

® [[EHHOCTHOIO OTHOWLIEHUs K HCTOPUYECKOMY M HAy4YHOMY HACJIEIMIO
OTCUYECTBCHHON XUMMHU,

e  YBAXXEHHMS K IIPOLIECCY TBOPUECTBA B 00JIACTH TEOPUHU U MTPAKTHYECKOI0 IPUMEHEHHUS
XAMHH, OCO3HAHUSA TOrO0, 4YTO JOCTHMIXKEHHUS HAyKH €CThb PE3YJIbTaT JUIMTEIbHBIX
HaOJIFOJIEHUH, KPONOTIMBBIX SKCHEPUMEHTAIBHBIX MOUCKOB, MOCTOSSHHOI'O TPYyJa YUYEHBIX
U IIPAKTHUKOB;



e UHTEpeca W MO3HABATEIBHBIX MOTHUBOB B MOJYYEHHU WU NOCIECIYIOLIEM AaHAIN3E
nH(pOpMAIIUU O MEPEJIOBBIX JOCTHKEHUSIX COBPEMEHHON OTE€YECTBEHHON XUMMUU,
3. lyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:

® HPABCTBEHHOI'O CO3HAHHUS, STUYECKOrO IOBEICHUS;

® CIHOCOOHOCTH OIIEHUBATh CUTYyAallUH, CBSI3aHHBICE C XMMUYECKHUMHU SIBICHUSIMU, U
MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUCHTUPYSICh Ha MOpaJIbHO-HPABCTBEHHBIC
HOPMBI U IIECHHOCTH;

® TOTOBHOCTHM OLICHMBATH CBOE IOBEJECHUE U MOCTYNKHA CBOUX TOBAPUUIECH C IMO3ULIAMN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUNA ITUX MOCTYIIKOB,;
4. ®opmMupoBaHus KYJIbTYPbI 310POBbS:

® T[OHMMAHUS IIEHHOCTEH 3/I0POBOTO M Oe30macHOro odpasa >KHU3HHU; HEOOXOJIMMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (hM3UYECKOMY U ICUXHYECKOMY 3/I0POBBIO;

e COOMIOJCHUS TMpaBujl Oe30MmacHOro oOOpallleHus ¢ BelleCTBaMu B  OBITY,
MMOBCEIHEBHOM XU3HU U B TPYJOBOU JESITEIILHOCTH,

® [OHMMAHUS IEHHOCTU MPaBWI HHAUBUIYAIHLHOTO M KOJUICKTUBHOTO OE30IacHOTO
MOBEJICHUSI B CUTYyallUsIX, YrPOXKAKIIKUX 3J0POBBIO U IKU3HU JIIOJEH; OCO3HAHUS
MOCJICICTBUN W HETPUSITUS BPEJHBIX MPUBBIYEK (YyMOTpPEOJCHUS alIKOroJjisi, HAapKOTHUKOB,
KypeHus);
5. TpynoBoro BocnuTanusi:

® KOMMYHUKAaTHBHON KOMIIETEHTHOCTH B YU€OHO-HCCIIE0BATEIIb- CKOU JIeSITeJILHOCTH,
OOIIIECTBEHHO T10JIE3HON, TBOPUECKON U JPY- TMX BUJAX ACATEIbHOCTH;

® YCTAaHOBKM Ha aKTHUBHOE Y4YaCTHE B PEUICHUM IMPAKTUUYECKUX 3a- 1a4 COLMAIbHOMU
HamnpaBJICHHOCTH (B paMKax CBOETrO Kjacca, IIKOJIbI);

® UHTEpeca K MPAaKTUYECKOMY H3YUYEHHIO Mpodeccuil pa3jIuyHOTO poja, B TOM
YHUCJI€ HA OCHOBE NPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMUHU;

® YBaXXEHUS K TPYAY, JIOIAM Tpya U pe3yJibTaTaM TPYJIOBOU Jie- SITEIbHOCTH;

® TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHIMBUAYAIHLHOU TPaeK- TOPUH OOpa3oBaHUS,
Oynymeidt mpodeccur W peanu3zaliid co0- CTBEHHBIX J>KM3HCHHBIX IUIAHOB C YYETOM
JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEM K XUMHUH, HWHTEPECOB H TOTpPeOHOCTEH
00111eCTBa;
6. IK0I0THYECKOro BOCIUTAHUSA:

® DOKOJOTHMYECKH IIJIECOOOPA3HOTO OTHONIICHHS K MPUPOJIE, KAK HCTOYHUKY
CYILIECTBOBAHMS KU3HU Ha 3€MIJIE;

¢ T[OHMMAHUS TJOOAJTBHOTO XapakTepa JKOJOTUYECKUX npoOseM, BIUSHUSA
AKOHOMHUYECKHUX MPOIIECCOB HAa COCTOSIHUE MIPUPOJHON U COLIMAIBHON CpEJIbI;

® OCO3HAaHUA HEOOXOJMMOCTH WCIIOJIb30BAHUS JOCTHIKECHUM XWUMHUHM JUISI PEHICHUS
BOMPOCOB PAIMOHAIILHOTO MPUPOAOTOIb30BAHUS;

® AKTHUBHOI'O HEMPHUATHS ICHUCTBHUU, NMPUHOCIIIUX BPEI OKPYXAIOIMIEH NPUPOTHON
cpene, YMEHHSI MPOTHO3UPOBATh HEOJIArONMPUATHBIE HSKOJOTHYECKHE IOCJIEICTBUS
NPEANPUHAMAEMBIX JEUCTBUU U MPEIOTBpPAIIATh HX;

® HAJWYUS PA3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, YKOJIOTUUYECKON KYJIbTYpPbl, ONbITA
JESITeIbHOCTA AKOJOTMYECKOW HAIpaBICHHOCTH, YMEHHUSI PYKOBOJCTBOBATHCS HUMH B
MO3HAaBaTEJIbHOW, KOMMYHUKAaTUBHON M COLMAIbHOW MPAKTHUKE, CIOCOOHOCTH U YMEHMUS
AKTUBHO MPOTUBOCTOSTH UACOJIOrUU XeMohoOuu;
7. LleHHOCTH HAYYHOTO MO3HAHMS:

e Cc(hHOpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO



pa3BUTHS HAayKU M OOILLIECTBEHHON NPaKTHKH;

® [IOHMMAaHUS CHEeIU(PUKM  XUMUM  KaK  HayKd, OCO3HaHusi €€ poiu B
GOpMHUPOBAHMH  PAIMOHAIBHOIO HAYYHOIO MBIIUIEHUS, CO3JaHUMU LIEJIOCTHOTO
MpEACTaBIEHUsT 00 OKpy»XalllleM MHUpPE KaKk O €IMHCTBE MPUPOAbI M YEIOBEKAa, B
MO3HAHUU MPUPOJIHBIX 3aKOHOMEPHOCTEN U PELICHUU MPOOJEM COXPAaHEHUS] MPUPOIHOTO
paBHOBECHS;

e  yOEXKIEHHOCTH B OCOOOM 3HAUMMOCTH XMUMHUM JJIsI COBPEMEHHOMU LIMBUJIN3ALNU: B €&
TYMaHUCTUYECKONW HAmNpaBIEHHOCTM M BaXHOM pOJIM B CO3JJaHUM HOBOH  0a3sbl
MAaTEepUAIBHOW KYJIBTYpbl, PEUIEHUU TJIOOATbHBIX MOpOOJIEM YCTOWYMBOrO PpPa3BUTHS
YeJIOBEYECTBA - ChIPHEBOM, DHEPIreTUUECKOM, NMUILIEBON U IKOJIOTHYECKON O€30MacHOCTH, B
pPa3BUTUM MEAULUHBI, OOECIEYEeHUH YCIOBUM YCHEUIHOTO TpyJa U SKOJIOTHYECKHU
KOM(DOPTHOM KU3HU KaXKJOro YjJeHa OOIIECTBa;

® CGCTECTBEHHO-HAYy4YHOM TI'PAMOTHOCTH: ITIOHMMAaHUS CYIIHOCTM METOJOB I1O3HAHMUS,
UCTOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCHOJIBb30BaTh MOJy4YaeMble 3HAHUS
JJIsl aHalIu3a W OOBSICHEHMs SIBJICHUM OKpPY)KAaloIIEro MUpa U MPOUCXOJAIIMX B HEM
U3MEHEHHUH; YyMEHHUs JenaTh 0OOOCHOBAHHBIE 3aKJIIOYEHHS Ha OCHOBE HAy4HBIX (DaKTOB U
VIMEIOIUXCS JaHHBIX C LEJIBIO MMOJYYEHUs] JOCTOBEPHBIX BbIBOJOB;

® CIHOCOOHOCTH CaMOCTOSATEIbHO HCMHOJIL30BAaTh XWMHWYECKHE 3HAHUS ISl PEUICHUS
npoOJIeM B peasibHbIX KU3HEHHBIX CUTYalUsIX;

® MHTEpeca K MO3HAHUIO U MCCIIEI0BATEIBCKON AEATEIbHOCTH;

® TOTOBHOCTM W  CIIOCOOHOCTM K  HENpephIBHOMY  OOpa3oBaHUIO U
caMooOpa30oBaHMIO, K aKTUBHOMY IIOJyYEHHIO HOBBIX 3HAaHUM 0O XUMHU B
COOTBETCTBHUHU C )KU3HEHHBIMU HNOTPEOHOCTIMU;

e UHTEpeca K OCOOEHHOCTSIM TpyJa B pa3IM4HBIX cdepax MpodhecCHOHATLHON
NEATEIILHOCTH

METAIIPEJIMETHBIE PE3YJIbTATBI

MertanpeamMeTHble pe3yJbTaTbl OCBOCHUS YYEOHOTO TIpeaMeTa
«XumMus» Ha YpPOBHE cpemHero oOiiero oOpa3oBaHUs BKIIOYAIOT: 3HAYUMBIC IS
dbopmupoBaHUs MHUPOBO33pEHUS 00y4arommxcs MEXIUCUUIIIIMHAPHbIE
(MeXmpeaMeTHbIE) OOIlleHayYHbIE TIOHATHS, OTPaXKaloIHE IEJIOCTHOCTh HAyYHOU
KapTUHBI MHpPa U CHENU(UKY METOHOB IMO3HAHMS, HCMHOJIb3yEeMBIX B €CTECTBEHHBIX
HayKax (MaTepus, BEIIECTBO, DHEPTHUs, SIBJICHUE, IPOIIECC, CUCTEMa, HAY4YHBIN (akxT,
MIPUHIIUII, TUTIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUs, UCCICAOBaHUE, HaOII0JICHNUE,
W3MEpEHHEe, IKCIIEPUMEHT U JIp ); YHUBEpCAIbHbIC YUeOHbIe NeUCTBUS (MTO3HABATEIbHBIE,
KOMMYHHUKATUBHBIE, pEryJISITUBHBIE), obecrieunBarone dbopmupoBanue
(YHKIIMOHATBHOW TPAaMOTHOCTA ¥ COIUAJIBHOW KOMIIETCHIIMA OOYyYarOIInuXCs;
COCOOHOCTh  OOYyYaromIMXCsl HMCIIOJb30BaTh OCBOCHHBIE MEXIUCIUIUIMHAPHEBIE,
MHPOBO33PEHUYECKUE 3HAHUSI U YHUBEPCAIbHBIE yUeOHbIEC NEHUCTBUS B MTO3HABATEIILHON U
COLMAIIbHOU MPAKTHUKE.

MeranpemMeTHbIE  PE3yIbTaThl OTPaAXKarOT OBJIAJICHUE YHUBEPCAIbHBIMU
Y4eOHBIMHU MMO3HABATEIILHBIMU, KOMMYHHUKATUBHBIMU U PETYJISITUBHBIMU JICHCTBUSIMU.
Osnadenue yHUBepcanbHbIMU Y4eOHbIMU NO3HABAMENbHBIMU 0CUCTGUAMU.

1. ba30BbIME JOTHYeCKMMH A€l CTBUSMMU:
® CaMOCTOSITENILHO (hOPMYJIMPOBATh U AKTyaJIM3UPOBATh MPOOIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;



® OmpeneNsTh LU NeATEIbHOCTH, 3a/1aBasi NapamMeTpbl U KPUTEPUU UX JIOCTHUXKEHUS,
COOTHOCHTB PE3YJILTATHI JICSITEILHOCTH C MOCTABICHHBIMHU 1EJISIMU;

® UCMOJIb30BaTh IIPU OCBOCHUU 3HAHUUW TPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIACTATh XapakTEpHbIC TMPU3HAKU TMOHATHM U yCTaHABIMBATh HUX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIME TIOHATUS IS OOBSICHEHUS OTACIbHBIX (DAaKTOB U
SIBJICHUU;

e BBIOMpATh OCHOBAHUS U KPUTECPUU IS KiIaCCU(PUKAIUM BEIIECTB U XUMUYECKHUX
peaKkumii;

® yYCTaHABJIMBATh MPUUYUHHO-CJICJICTBEHHBIC CBSI3U MEXKIY U3y4aeMbIMU SBJICHUSIMU;

® CTpPOUTH JIOTUYECKHE pacCyXAeHUs (MHIAYKTUBHBIC, JI€yKTUBHBIC, IO
aHaJOTUH), BBIABISITH 3aKOHOMEPHOCTH U TMPOTHUBOPEYHUS B pPacCMaTPUBACMBIX
SIBJICHUSIX, (DOPMYJIUPOBATH BBIBOJBI U 3aKIIOUCHUS;

® T[PUMEHSITh B TIPOIlECCE TO3HAHUS HCIOJb3YyeMble B XUMHU CHMBOJIMYECKUE
(3HAKOBBIE) MOJEIH, MPEOOPA30OBBIBATH MOJICIILHBIC MPEICTABICHUS - XUMHYSCKUN 3HAK
(cuMBOJI) BJeMeHTa, XUMHUUYeckas (popMmylia, ypaBHEHHE XUMHUUYECKOW peaKkiuu - MpU
pelieHur y4eOHBIX TMO3HABaTEIbHBIX W TPAKTUYECKUX 3a7ay, MPUMEHSATh Ha3BaHHBIC
MOJICIbHBIE TPEJCTABICHUS ISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB HM3y4aeMbIX
BEIIECTB U XUMHYECKUX PEaAKIIU;

2. ba3oBbIMH Hcc/Ie10BATEILCKUMU A€ CTBUSIMU:

® BJAJCTh OCHOBAMU METOJ0B HayYHOI'O IMTO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUM;

e (GdopMmyaUpoBaTh 1IEJIM W 3aJa4d HCCJICJOBAHUS, HCIOJb30BaTh IOCTABJICHHBIC W
CaMOCTOSITEILHO C(OPMYIHMpPOBaHHBIE BOIPOCHI B Ka4eCTBE HMHCTPYMEHTA IO3HAHUS U
OCHOBBI Uil (POPMHUPOBAHUSA THUIIOTE3bl IO MPOBEPKE MPABWILHOCTH BBICKA3hIBAEMBIX
CYXJICHU;

® BJAJCTh HABBIKAMU CAMOCTOSITEJIBHOI'O IUIAHUPOBAHUS U MPOBEIACHUS YUCHUUYECKUX
AKCIEPUMEHTOB, COBEPIIEHCTBOBATH yMeHHUs HaOJIogaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEILHO MPOTHO3UPOBATH €TI0 Pe3yibTaT, (GOPMYyIUPOBATH 0OOOIICHHUS U BHIBOIbI
OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJbTATOB HMCCIECAOBAHUSA, COCTABISATH OOOCHOBAHHBIN
OTYET O TpOJICTaHHON padoTe;

e mpuoOpeTaTh OMBIT YYCHUISCKON HMCCIICA0BATEIILCKOW U MPOSKTHON JESITEIILHOCTH,
MPOSIBISATH CIIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITEIbHOMY MTOMCKY METOJIOB PEIICHHUS
MPAKTUYECKUX 3a7a4, IPUMECHEHUIO PA3JIMYHbIX METOJIOB MO3HAHUSI;

3. llpuémamu padoTbl ¢ HuHPOpPManHeii:

® OpHUCHTHUPOBATHCS B PA3IMYHBIX HCTOYHUKAX HHGOpManuu (Hay4dHO-TIOMYJIsipHAs
JUTEepaTypa XHMHUUYECKOIO COJIep>KaHUs, CIPABOUYHBIE MMOcoOus, pecypchl HHTepHeTa),
aHAJM3UPOBATh MH(GOPMALMIO PA3UYHBIX BHUJAOB U (POpM TIpEACTABICHUS, KPUTUUYECKHU
OLIEHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUYHUBOCTH;

e (popMyTHUpOBaATH 3aNPOCHl M MPUMEHSTH PA3JTUUYHBIE METOJbBI MPHU TIOMCKE U OTOOpE
nHbOpMaIi, HeOOXOIUMOM IS BHITIOJTHEHUST YUeOHBIX 3a7a4 ONPEACIEHHOTO THIIA;

® mpHOOpEeTaThH OIIBIT HCTIOJIb30BaHUS MH(POPMAITUOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUM U PA3JIMYHBIX MMOUCKOBBIX CHUCTEM;

® CaMOCTOSITEILHO BBIOMpATh ONTUMAaJbHYIO (opMy TpeAcTaBiieHUs HHGOpPMAILUU
(cxembl, rpaduKH, TUarpaMMbl, TaOIUIIBI, PUCYHKH U T 1 );

® UCHOJIb30BaTh HAYYHBIM SI3bIK B KaueCTBE CPEJICTBA IpU pPadOTe C XUMUUYECKOU
nHdopMauen: NPUMEHATh MEXIpeAMETHbIE ((PU3UYESCKUE U MAaTeMaTUYE€CKUE) 3HAKU U
CUMBOJIBI, POpMyJibl, a0OpEBUATYPHI, HOMEHKIIATYPY;



® CIIOJB30BaTh U NMPe0OpPa30BhIBATH 3HAKOBO-CUMBOJINUYECKUE CPEACTBA HATIISIAHOCTH
Osnadenue yHueepcaibHbIMU KOMMYHUKAMUGHBIMU OCUCMEUAMU:

e 3aJaBaTh BOIIPOCHI IO CYLIECTBY OOCYXXJaeMOW TeMbl B XOAE€ AUaliora W/Wiu
JIUMCKYCCUHW, BBICKa3blBaTh HJIEH, (OPMYIUPOBATH CBOM IMPEMJIOKEHUS OTHOCUTEIBHO
BBIIIOJIHEHUS NPEIIOKEHHOM 3a1a4H;

e BBICTYIIAaTh C MPE3EHTAIMEN PE3yJbTaTOB IMO3HABATEIBbHOW JESTEIIBHOCTH,
IIOJIYYEHHBIX CAMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHHUKAMM IMPHU BBINOJHEHUU
XUMHUYECKOT'0 DKCIEPUMEHTa, NPAKTHYECKOW paboThl MO HCCIECHOBAaHUIO CBOMCTB
M3y4YaeMbIX BEIIECTB, peaju3allid y4eOHOTro MpoekTa U (GOopMyIaupoBaTh Bbl- BOJBI MO
pe3yJibTaTaM NOPOBEAEHHBIX MCCIEIOBAHUU IIYTEM COTJIACOBAHMUS IIO3ULHUU B XOJE
0o0cyxaeHusi 1 oOMeHa MHEHUSIMU.

Osnadenue yHUGEPCANIbHOIMU PEYIAMUGHBIMU OCUCHBUAMU:

® CaMOCTOATEJbHO IUIAHUPOBATH UM  OCYLIECTBISITH  CBOK  IO3HABATEJIbHYIO
NeATeIbHOCTD, ONpeIelsisi €€ el U 3aJa4d, KOHTPOJIUPOBATh U MO0 MEpe HEOOXOAUMOCTHU
KOPPEKTUPOBATh TMpeAiaraeMblii ajaropuT™M AEWCTBUN MpPU BBINOJIHEHUH YYEOHBIX U
UCCIIeOBATENbCKUX 3a7ad, BbIOMpaTh Haubosiee >(PGEeKTUBHBIN CHOCOO WX pelIeHUs ¢
Y4ETOM MOJYYEHUSI HOBBIX 3HAHUM O BEIIECTBAX U XUMHYECKUX PEAKIHUSIX;

® OCYLIECTBJISAITh CAaMOKOHTpPOJIb CBOEM JESITEJIbHOCTH Ha OCHOBE CaMoOaHalu3a u
CaMOOLICHKHU

MPEAMETHBIE PE3YJIbTATBI

[IpeameTHbIE pe3yabTaThl OCBOEHHUS MPOTPAMMBbI CPEIHETO O0IIero 00pa3oBaHus IO
XUMUU Ha 0a30BOM YypOBHE OpPHEHTHUPOBAHbI Ha OOECTEUCHUE NPEUMYIIECTBEHHO
00611e00pa3oBaTeIbHON M OOMIEKYJIBTYPHOM MOJATOTOBKM OoOyyaromuxcsi OHU BKIIOYAIOT:
crienuuyueckue sl y4eOHOro mpeaMeTa «XUMUs» HaydHble 3HaHWUS,
YMEHHUS U CHOCOOBI IEHUCTBUM MO OCBOCHUIO, HHTEPIPETAIIMN U TPeoOpa30BaHUIO 3HAHUN,
BUJIbI AEATEIIBHOCTH M0 MOJYYEHHUIO HOBOIO 3HAHUS U MPUMEHEHUIO 3HAHUI B Pa3JIUYHBIX
y4eOHBIX M peaJIbHBIX J>XU3HEHHBIX CHUTyallUsiX, CBSA3aHHBIX ¢ XxuMued B mporpamme
MPEAMETHBIE PE3YJIbTaThl MPEACTABICHBI O TOJaM H3YYECHHUS

10 KJIACC
IIpenmMeTHbIE pe3ysibTaThl OCBOEHUS Kypca «OpraHudeckasi XuMHs» OTPaKaroT:

1. cpopmuposannocms npedcmasienuti: 0 XAMHUUYECKOW COCTaBIISIONICH €CTECTBEHHO-
Hay4YHOW KapTUHBI MHUpA, POJIM XUMHUU B TIO3HAHUU SIBICHUU TPUPOJBI, B (POPMUPOBAHUU
MBINUICHUS ¥ KYJIbTYPBI JUYHOCTH, €€ HYyHKIIMOHATBHON IPaMOTHOCTH, HEOOXOIUMOM ISt
pelieHusT NpPaKTUYECKUX 3a7Jad U AKOJOTMYECKHM OOOCHOBAHHOIO OTHOLIEHUS K CBOEMY
310POBBIO U IPUPOJIHOU CPEAE;

2. g1adeHue CUCTEeMOW XWMHWYECKMX 3HAHWW, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIIHE
MOHATUSA (XMUMHUYECKUN  DJIEMEHT, aToM, JJIEKTpOHHasi 000J04YKa aroMa, MOJEKyJa,
BAJICHTHOCTb, JJEKTPOOTPUIIATEIBHOCTh, XUMHUYECKasi CBSA3b, CTPYKTypHas ¢opmyna
(pa3BépHyTask U COKpalll€HHAs1), MOJIb, MOJSPHAasl Macca, MOJSPHBIM 00BbEM, YriIEepOIHbBII
ckeneT, (yHKIMOHAJIbHAS TPYMIA, paguKajl, W30MEPHUs, U30MEPbl, TOMOJIOTUYECKUU PS/I,
TOMOJIOTH, YIJIEBOAOPOJIbI, KHCIOPOA- W Aa30TCOACpKAIME COEIUHEHHUS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIUHEHMS); TEOPUU U 3aKOHBI
(Teopusi CTpoeHHUsI opraHudeckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MaCChI
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMHU; MUPOBO33PEHUECKHE 3HAHMUS,
JIe)KalUe B OCHOBE IMOHUMAHUS MPUYMHHOCTA U CUCTEMHOCTH XUMHUYECKUX SIBICHUM,



(aKTOJIOTUYECKUE CBEICHUS O CBOMCTBaxX, COCTaBe, TMOJYYCHUH H O€30IMacCHOM
WCTIOTb30BAaHUN  BAXKHEUIIMX OpPraHWYECKUX BEIMIECTB B OBITYy W MPAaKTHICCKOU
TeATETbHOCTH YEJIOBCKA;

3.chopmuposannocmes  ymeHuill 8bis6IAMb XaPAKTECPHBIC MPU3HAKU TIOHATHH,
YCTaHaBIUBATh WX B3aUMOCBS3b, UCHOIb306aNb COOTBETCTBYIOIIHE TIOHSITHS TPU
OIMMCAaHWM COCTaBa, CTPOCHHUS M TIPEBPAICHUN OPraHUYCCKUX COCTUHCHUIA;

4. cihopmuposannocms ymMeHUll UCNOIb308aMb XUMAYECKYI0 CUMBOJIMKY ISl COCTABJICHHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON) (OpPMYJT OpPraHHUYECKUX
BEIICCTB W YPAaBHCHUH XHUMHUUYCCKHX PCAKIUU, uU320mMasiueéams MOISIA MOJICKYJ
OpPraHWYECKUX BEIICCTB I WLIIOCTPAIIMM WX XHWMHYECKOrO W IPOCTPAHCTBEHHOI'O
CTPOCHUS;

5. cpopmuposannocmes ymenuti  ycmaumaeaueams — TPUHAIICSI)KHOCTh H3YUYCHHBIX
OpPraHMYECKHX BEIISCTB MO WX COCTAaBY M CTPOCHHUIO K OMNpPEACIEHHOMY KJIacCy/TpyIIme
coeMHEHUH  (YrJIeBOAOPOJIbI, KHCIIOPOJ- W  a30TCOoJACpKallue  COCAWHCHMUS,
BBICOKOMOJICKYJIIPHBIC COCIMHEHUS); Odéamb WM Ha3BaHHUS MO CHCTEMATHYCCKOU
HomeHkiiatrype (IUPAC), a Takke NpUBOAUTH TPUBHAIBbHBIC Ha3BaHUS OTJCIBHBIX
OpPraHMYECKHX BEMISCTB (3THJICH, NMPOMWICH, alleTHJICH, 3THJICHTJIMKOJIb, TJIMIICPHH,
dbeHon, dopmanpaeru, aleTajdblIeTy], MypaBbHHAs KHCJIOTa, YKCYCHas KHCJIOTa,
OJICUHOBAs KHCJIOTa, CTCapuHOBaAs KHCJIOTa, TJIOKO3a, (pyKTo3a, Kpaxmadl,
1I€JUJTF0J103a, TJIUIMH);

6. chopmuposarnnocmo ymenus onpeoensimob BUIbI XUMUYCCKONW CBI3U B OPraHUYCCKHUX
COeTMHECHUSX (OJMHAPHBIC U KPATHBIC);

7. cgopmuposannocmsv yMeHUs NPUMEHAMb  TIOJIOKEHHUSI TEOPUH  CTPOCHUS
opranndeckux BemecTB A. M. byrtiepoBa s OOBSICHEHUS 3aBUCUMOCTH CBOMWCTB
BEIIECTB OT UX COCTaBa U CTPOCHMUS; 3aKOH COXPaHCHHUS MAacChl BEIISCTB;

8. chopmuposannocmov ymenull xapakmepuzosams COCTaB, CTPOCHHUE, (pU3NIEeCKUe U
XUMHUYECKUE CBOWCTBA TUITMYHBIX MPEJICTABUTENICH pa3IMUYHBIX KJIACCOB OPTraHUYECCKHUX
BeliecTB (MeTaH, dTaH, dTUJICH, IMPOMNUJICH, alleTWIeH, OyTaaueH-1,3, MeTUIOyTaTueH-
1,3, G6eH30Ji, METaHOJI, ATAaHOJ, ATUJICHIJIUKOJb, TJIUIECPUH, (DEHOJI, alleTalIbJICTH]I,
MypaBbUHAsI U YKCYCHasi KHUCJIOTBHI, TJIFOKO3a, Kpaxmal, IIeJUTI0JI03a, aMHHOYKCYCHasi
KHCJIOTA); UWLIIOCMPUPO8Amb TEHETHUYECKYIO CBs3b MEXJIY HHMH YpPaBHEHHUSIMH
COOTBETCTBYIOIINX XUMUYECKHUX PEAKIIUN C UCMOJIL30BAHUEM CTPYKTYPHBIX (hopmyT;
9. c@opmuposannocms ymenus xapakmepuzoeamsv WNCTOUYHUKU YTIIEBOIOPOIHOTO
ChIpbsi (He(Th, MPUPOIAHBINA Ta3, Yrojib), CIIOCOOBI UX MEPEPadbOTKH M MPAKTHYECKOE
MIPUMEHEHHE TTPOTYKTOB MEPepadbOTKH;

10. ceopmuposannocmsv ymenuti npoeOOUMsb BBIYUCICHHUS 110 XHUMHUYSCKHUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJUYECTBA HMCXOJHOTO BEMIECTBA WM TPOIAYKTa
pEaKIuu 1Mo M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BEIISCTB
WJIN IPOJIYKTOB PEAKIINN);

11.cihopmuposannocmes ymenuii 6radems CUCTEMOM 3HAHWH OO0 OCHOBHBIX METOHAX
HAYYHOTO MO3HAHUSI, UCTIOJIB3YEMbIX B XUMHUU MPHU U3YUYECHUH BEIIECTB U XUMHYECCKHUX
siBiIeHUM (HAOMIOJIeHNEe, M3MEpPEHUE, DKCIIEPUMEHT, MOJCIUPOBAHUE), UCHOIb308ANb
CUCTEMHBIC XUMUYECKUE 3HAHUS JJISI TIPUHSATUAS PEIICHUH B KOHKPETHBIX KU3HECHHBIX
CUTYaIlUsIX, CBI3aHHBIX C BEIMIECTBAMH U WX MPUMCHEHHUEM;

12. cihopmuposannocms ymenuili cobarodams npasuiad NMOIb30BAHUS XUMHYCCKOH
MOCYyJIOM U J1a00opaTOPHBIM 00OPY/IOBAHUEM,



a Tak)Xe IpaBWJia OOpAlIEHMUs C BEIIECTBAMH B COOTBETCTBUHM C MHCTPYKLUHUAMH MO
BBITTOJTHEHUIO JIJAOOPATOPHBIX XMMUYECKUX ONBITOB;

13. cdhopmuposannocme ymenuu naanupoeamv U 6blNOAHAMb XUMUYECKUI 3KCHEPUMEHT
(mpeBpalieHus OpPraHUYECKUX BEIIECTB MPHU HArpeBaHUM, MOJYyUYECHUE FTHIIEHA U U3yUYEHUE
€ro CBOMCTB, KaUECTBEHHBIE PEAKIMU OPraHUYECKUX BEIIECTB, J€HATypalus OEJIKOB MpHU
HarpeBaHUU, LBETHbIE pEaKUUU  OEJIKOB) B COOTBETCTBUU C IIpaBUJIAMU TEXHUKHU
0e30macHOCTH NpU OOpalleHUH C BeIIeCTBAaMU U Ja0OpaTOPHBIM OO0OPYJIOBAHUEM,
npeocmaenams pe3ysbTaTbl XMMUYECKOTO JKCIIepUMeHTa B (OpMeE 3allicu ypaBHEHUU
COOTBETCTBYIOIIMX PEAKIUNA U hopmyauposams BBIBOJbI HA OCHOBE A3TUX PE3YyJIbTATOB;
14. cpopmuposannocms yMeHull KpUMUYECKU aAHATUSUPOBAMb XUMHUYECKYIO
vH(OPMAIINIO, MOJyYaeMyI0 U3 pa3Hbix HcTouHuKOB (CMU, MHTepHeT 1 ap );
15.cihopmuposannocms ymenuti coonrooams npasuia SKOJIOTUYECKU 11€JIECO00pa3HOTO
MOBEJEHUS B ObITY U TPYAOBOM AEATEIb- HOCTH B LIEJISAX COXPAHEHUS CBOErO 3J0POBbS U
OKpYy’Karolei NpUpPOJHON CpeJibl; 0co3Hasams ONACHOCTb BO3JAECHUCTBUSL Ha >KHBbBIE
OpPraHU3Mbl OIPEJIETEHHBIX OpPraHMYECKUX BEIIECTB, MOHUMAs CMBICI MOKa3aTess
I[TOK, noschams Ha mpuMepax CcHOCOObI YMEHBIICHUS W NOPEAOTBpPALLCHUS HX
BPEJIHOTO BO3- JICUCTBUS HA OPTraHU3M YEJIOBEKa;

16. st oOyyaroImMXcsi C OrPaHUYEHHBIMHU BO3MOKHOCTSIMU 3/I0POBbSI: YMEHUE MPUMEHSITh
3HaHUS1 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEUIECTB U XUMUUYECKUX SBIICHUI;
17. nns ciaenbIx M cIaOOBUASIIMX OOYUYAIOIIUXCS: YMEHHUE HCMOJIL30BaTh peiabedHO
TOYEUHYIO cucTeMy oO0o3HaueHuit JI. bpaiins nis 3anucu XuMmu4eckux (Gpopmyir.

11 KIIACC

I[IpenmeTHBIe pel3ysbTaThl OCBOCHHsI Kypca «OOIIas W HeEOpraHUYeCKas XUMHS»
OTpaXkaroT:

1. cpopmuposannocmo npedcmasnenuti: 0 XAMHUUYECKOW COCTABJISIONIEH €CTECTBEHHO-
HAy4YHOW  KapTUHBI MHUpaA, POJM XUMHUM B TO3HAHUU SBJICHUU OpUPOABI, B
GOpMUPOBAHUH MBIIICHUS U KYJbTYPhI JUYHOCTH, €€ (YHKIIMOHAJIBHOM I'PaMOTHOCTH,
HEOOXOAUMOMN I PEIICHHS NPAKTHYECKUX 3aJad M DKOJOTHYECKHM OOOCHOBAHHOIO
OTHOILICHUSI K CBOEMY 3/I0OPOBBIO U TIPUPOJTHON CpEJIE;

2. 81adeHue CUCTEeMON XUMHYECKHUX 3HAHUM, KOTOpasi BKJIIOYAET: OCHOBOIIOJIATAIOIIHE
MOHATUS (XMMHYECKHUH DJIEMEHT, aTOM, H30TOI, S-, P-, O-3JIeKTpOHHBIE OpOHTAIU
aTOMOB, HWOH, MOJICKYyJa, MOJb, MOJSPHBIA 00BEM, BaJCHTHOCTB, JICKTPOOTPHUIIATEIIb-
HOCTh, CTEIICHb OKHMCJICHHS, XMMHYECKasi CBsA3b (KOBaJICHTHas, MOHHAas, METajndeckas,
BOJIOPOJIHAs), KpHUCTAJUIMUECKass pPemETKa, THUIBI XUMHYECKUX peakiui, pacTBop,
DJIEKTPOJUTBI,  HEIICKTPOJHUTHI, BJIEKTPOJIUTHYECKAS  JIMCCOLMAMUS,  OKHCIIUTEID,
BOCCTAaHOBUTEJb, CKOPOCTh XHMHUYECKOW PEAKIMH, XMMHUYECKOE€ PABHOBECHUE; TCOPUU U
3aKOHBI (TE€OpHs DJICKTPOJIUTUYECKON OuccolManuu, Tepuoaundeckuit 3akoH JI. U.
MenieneeBa, 3aKOH COXPaHECHHSI MAcCChl BEIIECTB, 3aKOH COXPAHEHUs W MPEBpAICHUS
SHEPruyd MpPU XUMHUYECKHUX PEAKIMAX), 3aKOHOMEPHOCTH, CUMBOJMYECKHUMN S3BIK XUMUH,
MHPOBO33PECHUYECKHUE 3HAHWA, JIEKAIMUE B OCHOBE TIMOHUMAHMUA NPUUYUHHOCTH U
CHCTEMHOCTH XHMHUYECKHX SIBJICHUH, (DaKTOJIOTHUYECKHE CBEJICHHUS O CBOMCTBaX, COCTaBe,
MOJTy4YeHUHW U O€30MacCHOM HCIIOJIb30BAaHUHM BaKHEUIITNX HEOPTAaHUYECKUX BEIISCTB B OBITY
U TIPAKTUYECKOM JCSITEIILHOCTA YEJIOBEKA;

3. copmuposannocms yMeHUll 6blA6AAMb XapPaKTEPHBIC IIPU3HAKU TMOHSITHH,
YCmManasaueams NUX B3aUMOCBSI3b, UCHOAb308amMb COOTBETCTBYIOIIME MOHATHUS IPHU
OMMCAHWW HEOPTaHUYECKHUX BEIICCTB U UX NPEBPAICHUM;



4. coopmuposannocms YMEHUU UCNOAL308AMb XUMHUYECKYIO CHUMBOJIMKY JUIS
COCTaBJICHUS ¢bopMyn  BeHmIECTB M  YpaBHEHUHM  XUMHUYECKHUX  PEaAKIHUii;
cuctematudyeckyro HoMeHkatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX
HEOPraHUYEeCKUX BEIISCTB (yrapHbId ras, yrjieKucabli ra3, aMMHuak, ramnéHasi u3BecThb,
Heram€Hasi U3BECTh, MMThEBasl COJla, MUPHUT H JIP );

5. chopmuposannocms ymenuti onpeoeisimsb BAJIECHTHOCTh W CTEIEHb OKHUCIICHUS
XUMHUYECKHUX DJIEMEHTOB B COCAUHEHUAX Pa3JIUYHOIO COCTAaBa; BUJ XUMHUUYECKOUN CBS3U
(koBajieHTHas, WOHHAs, MeTaJJudyeckas, BOJOPOJIHASI) B COCJIAUHEHUSAX; THUI
KPUCTAJIMYECKON PEmETKU KOHKPETHOT'O BellecTBa (aTOMHasi, MOJIEKYJISIpHasl, HMOHHAs,
METaJINYeCcKas); XapakTep Cpeabl B BOJHBIX pacTBOpax HEOPraHUYECKUX
COCJIMHCHMUM;

6. chopmuposannocms ymeHuti yCcmaHasau8ams TPUHANIICKHOCTh HEOPTAHUUYSCKUX
BEIIECTB IO HUX COCTaBYy K OMNPEASIEHHOMY KJAcCy/TpyIlne COE€IUHEHUN (IPOCThie
BEIIeCTBAa - METAJUIbl U HEMETaJUIbl, OKCHUJIbl, OCHOBAHMWs, KHCJIOTHI, amM(pOTEpHbIC
TUJPOKCHUJIBI, COJIN);

1. cihopmuposannocms yMeHUull packpvléams CMBICT mepuoaudeckoro zakona J[. U.
MennaeneeBa W JEMOHCTPUPOBATH €TI0 CUCTEMATH3UPYIOIIYIO, OOBSCHUTCIBHYIO U
MMPOTHOCTHUYECKYIO (PYHKIINH;

8. chopmuposannocms ymenuil xapakmepu3oéams dIEKTPOHHOE CTPOCHUE aTOMOB
XUMUYECKUX 2djieMeHTOB 1- 4 mepuonoB Ilepuognyeckoid CHUCTEMBI XUMHUYECKHUX
anemenToB J[. 1. MenaeneeBa, UCIOJB3Ys MOHATHS «S-, P-, O-2JIEKTpOHHBIE OpOMTAa-
JIN», «IHEPTreTHUYECKUE YPOBHU»;, 00BACHAMb 3aKOHOMEPHOCTH HU3MEHEHHS CBOWMCTB
XUMHUYECKUX 3JIEMEHTOB M MX COEIMHEHUM MO Iepuojam u rpynnam llepuonmueckoit
CUCTEMBI XUMHUYECKUX dyieMeHTOB [I. 1. Menneneesa;

9. cpopmuposannocme ymenuil xapaxkmepuszoéamsv (onucvieams) oOIIME XUMHYECCKUC
CBOMCTBAa  HEOPraHUYECKUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB;  NOOMBEpHCOams
CYILLIECTBOBAaHUE N'E€HETUYECKOU CBSI3U MEXKY HEOPraHMUYECKHMMU BEIIECTBAMU C MOMOIIBIO
YPAaBHEHUMN COOTBETCTBYIOIIMX XUMHUYECKHUX PEAKIIUU;

10. cgpopmupoeannocms ymenus  Kraccuguyupoéams  XUMUYECKHUE PEAKIIUU TIO0
pa3jIMuHbBIM OpU3HAaKaM (YUCIy M COCTaBy pEarupyrollnux BELIECTB, TEILUIOBOMY
3ddeKTy peaKuu, HW3MEHECHHIO CTENEHEH OKHCICHHUS D3JIEMEHTOB, OOpaTHMOCTH
pEeaKkluH, YYacTHUIO KaTaau3aTopa);

11. cgopmuposannocms ymeunuil cocmaeiams yYPaBHEHUS PEAKIUN Pa3IMIHBIX
THUIIOB; MOJHBICE W COKpAIIEHHBIE YPAaBHEHHUS pEaKIMii MOHHOTO OOMEHa, YYUThIBas
YCJIOBHS, IPU KOTOPBIX 3TH PEAKIUU UAYT A0 KOHIIA;

12.cghopmuposannocme  ymenuu npo8ooUmb peaknuu, MOJITBEPKAAIOIIHE
KAYE€CTBEHHBIM COCTAaB pAa3JIMYHbIX HEOPraHWYECKUX BEUIECTB; pPACHO3HABAMDb
ONBITHBIM ITYTEM HOHBI, NPUCYTCTBYIOIIWE B BOJHBIX PacTBOpPax HEOPTaHUYECKHUX
BELIECTB;

13. chopmupoganHocmsb  YMEHUll — pPACKpbleamb CYILIHOCTH OKHCJIATEIILHO-
BOCCTAHOBUTEIBHBIX PEAKIMA MOCPEACTBOM COCTABIICHUSI DJIEKTPOHHOIO OajlaHca 3THX
peaKuuii;

14. cgopmuposannocms ymenuti 0OBACHAMb 3aBUCUMOCTH CKOPOCTH XHUMHYECKOU
pEaKIuu OT Pa3IUYHBIX (DAKTOPOB; XapaKTep CMEMICHUS XUMHYECKOTO PAaBHOBECHUS B
3aBUCUMOCTH OT BHelIHero Bo3aehcTBus (npunuun Jle llartensbe);

15. chopmuposannocme ymenuil xapaxmepuzoeams XAMUYECKHUE MPOLIECCHI, JICKAIIUE B
OCHOBE TIPOMBINIJICHHOTO TOJY4eHUS CEpPHOW KHCJIOTHI, aMMHaKa, a TaKkKe



chopMUpPOBAaHHOCTH TIPECTABICHUN 00 OOIIMX HAYYHBIX MPHUHITUIIAX U IKOJOTHYCCKUX
npoOaeMax XUMHUYECKOTO MPOU3BOCTBA;

16. cgopmuposannocms ymenuii npoeoOums BBIYUCICHUS C HCIOJIb30BAHUEM
TOHSITUSI «MacCOBasl JIOJIST BEMISCTBA B PacTBOpPE», OOBEMHBIX OTHOIICHHUN Ta30B MPH
XAMHYECKUX PEaKIHsIX, MacCchl BemecTBa WIM 00BbéMa Ta30B 10 H3BECTHOMY
KOJMYECTBY BEIIECTBA, Macce WM OO0BEMY OJHOTO M3 YYaCTBYIOIIHX B PEAKIIUH
BEIIIECTB, TEIUIOBOTO 3(p¢eKTa peaKklMd Ha OCHOBE 3aKOHOB COXPaHEHUS MacChl
BEIIECTB, MPEBPAIICHUS U COXPAHCHUSI DHEPTUH;

17.cihopmuposannocmes ymenuti cobrrodoams npasuia TOJIb30BaHUI XUMHUUYECKOU
MoCcyJ0oil U JabopaTOpHBIM OOOpyJOBaHHEM, a TakXe MOpaBuia oOOpalleHus ¢
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIHSIMH IO BBIIOJHESHUIO JIA00OpaTOPHBIX
XUMHYCCKUX OTTBITOB;

18.cpopmuposannocms ymenuti nianuposams U 8bINOJIHAMbL XUMUUYECKUN DKCIIEPUMEHT
(pa3nokeHHue TEepOKCHa BOJOPOJAa B MPHUCYTCTBUH KaTalW3aTopa, OMpPEIeJICHHE CpPEeabl
pPacTBOPOB BEIIECTB C TOMOIIBIO YHHBEPCAIBbHOTO HWHAMKATOPA, BIWUSHHUE Pa3IUIHBIX
($hakTOpOB HAa CKOPOCTh XMMHYECKON pEaKINH, PEAKIIMU MOHHOTO OOMEHA, Ka4eCTBCHHBIC
peakinuu Ha cyibdar-, KapOoHAT- W XJOPHUJ-aHUOHBI, Ha KAaTHOH aMMOHHS; pEIICHUE
AKCTIEPUMEHTAJIBHBIX 3aJad 1o TeMam «Metamiey U «HemeTramns») B COOTBETCTBUU C
IpaBUJiaMU TEXHUKH OE30MacCHOCTH NpU OOpaAIllCcHHH C BEIISCTBAMU M Ja0OpPaTOPHBIM
000pyIIOBaHUEM, NpedCcmasisims Pe3yIbTaThl XHUMHUYECKOTO JKCIIEpHUMEHTa B Qopme
3alMCH yPaBHEHUM COOTBETCTBYIOIIMX PEAKIUU U opmynuposams BBIBOJBI Ha OCHOBE
3TUX PE3yJIbTATOB;

19. cpopmuposannocms ymeHull KpumuyecKku aHalu3upo8ams XUMHUYECKYIO
nHGOPMAIIHIO, MOJTyYaeMy0 U3 pa3HbIx nuctouHukoB (CMU, UuTepHeT u np );

20. coopmuposannocms  ymenuti  cobarodams  npasuid DKOJOTUYECKHU
11eJIECOO0Pa3HOTO MOBEACHUSI B OBITY U TPYIOBOH NESITEIHLHOCTH B IIEIAX COXPAHEHUS
CBOETO 3JIOPOBbSI M OKPYXKAIOIIEH TPUPOJHON Cpeabl; OCO3HaBaTh OMAaCHOCTh
BO3JCHCTBUSI HA >KUBBIC OPraHU3Mbl ONPEACIEHHBIX BEIIECTB, IOHUMAST CMBICI
nokaszatenst [1JIK, noscusames Ha mpuMepax cnocoObl YMEHBIIICHUS U TIPS I0TBPAIICHUS
VX BPEIHOTO BO3JACHCTBHUS HA OPraHU3M YEJIOBEKA;

21. mist oOy4aromuxcsi ¢ OTPAaHUYCHHBIMU BO3MOYKHOCTSIMU 3/I0POBBS: YMEHHUE MPUMEHSATH
3HAHUSI 00 OCHOBHBIX JOCTYITHBIX METO/IAaX TMO3HAHUS BEIIECTB U XUMUUYECKUX SBIICHUM;
22. nAs CIENbIX W CIa0OBUAAIIMNX OOYyYaIONIMXCS: YMEHHE HCIOJIb30BaTh pelibedHO
TOYEUHYIO cucTeMy oO0o3Hauenuit JI. bpaiins nis 3anmucu xumMmudeckux (Gpopmyir.



COIJEPKAHUE YYEBHOT O NIPEAMETA «XUMUSA»
10 KIIACC. OPTAHUYECKAS XUMUSA
Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHUH

[IpenMeT opraHuyeckou XWUMHUHU: €€ BO3ZHUKHOBECHHE, PAa3BUTUE U 3HAUECHUE B
MOJYYEHUU HOBBIX BEIIECTB M MaTrepuasoB Teopus CTPOEHHUS OPraHUYECKHUX
coenuHeHut A M bytiepoBa, e€ ocHOBHbIe IOJIOKEHUS CTPYKTypHbIE (POPMYJIIBI
opraHnyeckux BeulecTB ['omosorus, mzomepuss XuMHUYECKasi CBA3b B OPraHUYECKUX
COCJIMHEHUSIX-OIMHAPHbIE U KPATHBIE CBSI3MU.

[IpeacTaBienne o Kilaccupukaluyd oOpraHuyeckux BemiecTB Homenknatypa
OpPraHUYEeCKUX COEAMHEHUM (CHUCTeMaTHYecKas) W TPUBUAIBHBIE HAa3BaHUSl BaKHEUIINX
MpeACTaBUTENIEH KIACCOB OPraHMYeCKHX BEILECTB.

OKCHepUMEHTaIbHbIe METOAbl M3YYEHHUs] BEIIECTB M MX NPEBpAlICHUN: O3HAKOMJIEHHE C
oOpa3liaMM OpPraHMYeCcKHUX BEIIECTB M MaTepuajaMM Ha HX OCHOBE; MOJEIMpPOBAHHE
MOJIEKYJ OPTaHUYECKUX BEUIECTB; HAOIIOJECHUE U ONMHMCAHUE JEMOHCTPALIMOHHBIX OIMBITOB
M0 MPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHUHU (IJIaBJII€HHUE, OOYTIIMBaHUE U
TOpeHue).

Yriaesoxopoasl

AJKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTUUECKUN psaa MeTaH U 3TaH - NpoCcTeHIIne
MPEJICTABUTEIN AJTKAHOB: (PU3NUYECKHUE U XMMHYECKHE CBOMCTBA (pEeakiuu 3aMEIICHUs
Y TOPEHUS ), HAXOXKJICHUE B MPUPOJIE, MMOJTyUEeHUE U TPUMEHEHHE.

AJNKEHBI: COCTaB U CTPOCHUE, TOMOJIOTMYECKUH psii DTUJIEH U OPONWICH -
MPOCTEUIINE TIPEJCTABUTEIIN AaJIKeHOB: (U3UYECKHE U XHUMHUYECKHE CBOWCTBA
(peakuuu  TUAPUPOBAHUSA,  TAJIOTEHUPOBAHUSA, TUApPATALIMM,  OKHUCJIEHUS U
MMOJIUMEPU3ALIMH ), TIOJTYYECHUE U TIPUMEHEHHUE.

Ankaguensl: byranmen-1,3 u wMetunOyrtaauen-1,3: cTpoeHuwe, BaKHEHIIIHE
XUMHUYECKHE CBOMCTBa (peakiusi TmoauMmepuzanuu) I[looydeHue CHHTETHYECKOTO
KaydyyKa U PE3UHBI.

AJKHUHBI: COCTaB M OCOOCHHOCTHU CTPOCHHUSI, TOMOJIOTUUECKUN psii AleTUICH
MPOCTEUIIINN MPEACTABUTEIb AJJKUHOB: COCTaB, CTpOE€HHE, (U3UYECKHUE U XUMUYECCKUE
CBOMCTBa (peakuuy TUIAPUPOBAHUS, TaJOr€HUPOBAHUSA, THUApATALlMU, TOPEHUs),
MOJIY4YECHHUE U TIPUMEHEHUE.

Apenbl. beH3on: cocrtaB, cTpoeHHE, (PU3HMUECKHE U XHUMHUUYECKHE CBOMCTBa
(peakuu TaJOT€HUPOBAHUS W HUTPOBAHUs), MNOJyYE€HUE W HpuUMEHeHUue 70.1yo:
cocmas, cmpoeHue, QuauuecKue U XumMuyeckue ceolcmea (peakyuu 2an02eHUposanus u
Humposanus) nonyuenue u npumernenue® TOKCHYHOCTL apeHOB. ['eHeTHUecKas CBA3b MEKIY
YTJIEBOIOPOIaMH, IPUHAJICKAIIUMU K Pa3JIMYHBIM KJIaCCaM.

[IpupoaHble UCTOYHUKU YyTrieBoAopoaoB [Ipuponnsiii ra3 u nomyTHblE HE(QTSIHBIC
ra3el. Hedte u €€ mpoucxoxaenue. CrocoObl nepepaboTku HEPTHU: TIEpETOHKA, KPEKUHT
(TepMHUYECKUA, KaTalIUTUYEeCKui), mnuponu3. I[IpomykTel mnepepabotku HeDTH, UX
IIPUMEHEHHE B NPOMBIIIIEHHOCTH M B ObITy. KaMeHHBIM yroap M MpPOLYKTHl €ro
nepepabdoTKH.

OKCHEpPUMEHTAJIILHBIE METOAbl HM3YYEHMs BEUIECTB M WX NPEBPAICHUN:
O3HAKOMJIEHHE C 00pa3laMH IUIacTMacC, KaydyKoB M pe3uHbl; KoJuiekuuu «HedpTe» u
«YTOJbY»; MOJEIUPOBAHUE MOJIEKYJI YIJIEBOJOPOJOB M TaJIOTEHONPOU3BOIHBIX;
MIPOBEJCHUE NMPAKTUYECKON padOThI: NOJyYEHHUE STUJIEHA U U3yUYEHHUE €TI0 CBOMCTB.




Pacuémmnoie 3a0auu

BprunciieHus: mo ypaBHEHHIO XUMHUYECKOUN peakuu (Macchl, 00bEMa, KOJIMUECTBA
WCXOJIHOTO BEIIECTBA WM TPOJAYKTa peaklMu IO H3BECTHBIM Macce, O0BEMY,
KOJIMYECTBY OJIHOT'O U3 UCXOJIHBIX BEIIESCTB UJIM MPOJAYKTOB PEAKIIUN).

Kucaopoacoaep:xammne opranuyeckue coeJuHeHHS.

[IpenenbHble OTHOATOMHBIE COUPTHI METaHON U 3TAHOI: CTpOEHHUE, (U3NYECKUE U
XUMHUYECKHE CBOWCTBA (peakiuu C aKTUBHBIMHU MeETaJlaMH, TaJoreHOBOIOPOIaMU,
ropeHue), npuMeHenrne BoiopoaHbie CBS3M MEXIy MOJEKylaMu cnuptoB. [leiicTBue
METAaHOJIa U 3TAHOJIa HA OPraHU3M YEJIOBEKA.

MHoroaToMHble COUPTHl DTUJIEHIJIUKOIb W TJIMLEPUH: CTpOeHUue, (pU3NYECKue U
XUMUYECKHE CBOMCTBA (B3aUMOJEUCTBUE CO MIEJOYHBIMM METaJlJlaMH, KadyeCTBEHHas
peakuusi Ha MHOTOaTOMHBIE CHUPTHI). [lelictBue Ha opraHu3Mm uenoBeka lIpumeHeHue
[JIMLEPUHA U ITUIICHIIUKOJIS

deHo: CTpPOEHUE MOJIEKYJIbl, (U3UYECKHEe U XUMHYECKHUE CBOMCTBA.
Tokcuunocts denomna. [Ipumenenue denona.

Anpaerunibl U kemonvl opManbAeTul, alleTalbIEeTHUI: CTPOCHUE, (PU3UYECKUE
M XUMHUYECKHE CBOMCTBa (peaKlMU OKHUCIIEHUS U BOCCTAHOBJICHMS, Ka4E€CTBEHHBIC
pEaKim), MoJIydYeHUe U MPUMEHEHHE.

Ayemon: cmpoenue, Quzuueckue U XumMuyeckue CeoUcmea (peaxkyuu OKUCIEHUS U
80CCMAHOBIEHUSL), NOTYYeHUe U NPUMEHEHUe.

OOHOOCHOBHBIE MpeeiibHbIE KapOOHOBBIE KHUCIOTHI. MypaBbHHAsI U YKCyCHas
KHCJIOTBI: CTpO€HHE, (PU3UUEeCKHe W XHUMHYECKHE CBOMCTBa (CBOMCTBa, OOIIHME IS
Kjlacca KHCIIOT, peakis JSTepu(uKaluM), MoidydyeHue u mnpumeHeHue CreapuHoBas u
OJIEMHOBAsl KUCJIOTHl KaK MPEJCTaBUTENIM BBICIIMX KapOOHOBBIX KHCIOT Mpblia Kak COH
BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JACHCTBUE.

Crnoxxubie 2¢Upbl KaK TPOU3BOJHBIE KAaPOOHOBBIX KHUCIOT. [ MAPOIHN3 CIOKHBIX
adupoB. XKwupbel. I'maponus >kupoB. IIpumeHeHue >XUpoOB. buonormyeckas poJb

JKUPOB.
YraeBoapl: cocTtaB, KiaccuUKAIUs yriIeBOAOB (MOHO-, JH- U MOJUCAXapHUIbl)
I'moko3a - m#OpocTeHIuii MOHOcaxapul: OCOOCHHOCTH CTPOCHHS MOJICKYJIbI,

dbu3nUecKre U XHMHYECKHe cBoiicTBa (B3ammonewctBue ¢ ruapoxcuaom meau (1),
OKHCJIEHHE aMMHUa4YHbIM pacTBOpoM okcupaa cepebpa (I), BoccranoBinenue, OpoxkeHUE
TJIFOKO3bI), HAXO0XKJICHHUE B MIPUPOJIE, MPUMEHEHUE, Ononornyeckas posib. dotocuHres
®pyKTO3a KaK U30MEP TITFOKO3HI.

Caxapoza — npedcmasumens Oucaxapuoos, 2uopoiu3, HAXOHCOeHUue 8 npupooe u
npumeHeHue.

Kpaxman w memmrono3a kKak TpUpoaHbie moauMepbl. CTpoeHHE Kpaxmana |
IIEJUTF0I03bl. (DHU3WYecKne W XHUMHYECKHE CBOWCTBAa Kpaxmana (THAPOIIH3,
KadeCTBEHHAs PEAKIIUs C HOJOM).

OKCHEPUMEHTAIbHBIE METOAbl W3YYCHMS BEIISCTB W WX MpeBpa- NICHHM:
MPOBEJICHNE, HAOIIOJCHUE U OIMHCAHHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIHUPTOB,
Ka4eCTBEHHBIC PEaKI[UU OJJHOATOMHBIX CIIUPTOB (OKHCIeHUEe dTaHoja okcuaoMm meau (1)),
MHOT'OATOMHBIX CIIUPTOB (B3aWMoJeicTBHEe TiHIepuHa ¢ ruapokcugom wmeam (1)),
anpaeruaoB (OKUCIICHHEe aMMHAYHBIM pacTBOpOM okcuiaa cepedpa (l)u ruapokcuaom

6 Kypcusom B Texcre BBIIENCHBI SMCMEHTHI COACPKAHHS ydeGHOrO MaTe- pHAIa, KOTOPHIE M3ydailoTCS B O3HAKOMHTENBHOM IUIAHE M HE
BKJIIOYA-IOTCSI B COCTAB MpeIMETHBIX pe3ynbpTraroB ocBoeHuss OOII COO Ha 6a30- BoM ypoBHE



meau (I1), B3ammopelicTBHE KpaxMayia C HOJIOM); MPOBEIACHHUE IMPAKTUYCSCKONH paOdOTHI:
CBOMCTBA pacTBOPa YKCYCHOU KHUCJIOTHI.
Pacuémmnuie 3a0auu

Bpluucinenuss 1o ypaBHEHHMIO XMMHYECKOM peakmuu (Macchl, 0O0bEMa,
KOJIMYECTBA HCXOJHOIO BEIIECTBA WM NPOAYKTA PEAKUMHU MO H3BECTHBIM Macce,
00BbEMY, KOJTMYECTBY OJHOTO U3 UCXOJIHBIX BEIIECTB WU MPOAYKTOB PEAKIIUH).

A3oTcoJep:kanige OpraHnvyecKne coeJHHEeHHUs

Amunol. Memunamun u AaHUIUH:S cOocmaes, cmpoernue, @u3udecKkue u
xumuueckue ceovcmea (copenue, 8zaumooeticmaeue ¢ 6000UU KUCIOMAMUL).

AMUHOKHUCIOTHI Kak aMdoTepHbIe opraHudyeckue coeauHeHus. Dusznmueckue u
XMMUYECKHUE CBOWCTBA aMHUHOKHUCIIOT (Ha mpumMmepe riuiuHa). buonoruueckoe 3HaYeHHE
aMuHOKUCIOT. [lenTuasl.

benku Kkak mnOpuUpOIHBIE BBICOKOMOJEKYJISIpHbIE coeauHeHus llepBuuHasi,
BTOpUYHAsI ¢ TpeTUYHAsi CTPYKTypa O€JKOB XHUMHUYECKHE CBOMCTBA OEJIKOB:
THAPOJIN3, JICHATypaIus, KaUeCTBEHHBIC PEaKIIUU Ha OCJIKU.

OKCIEPUMEHTAJILHBIE METOJIbl M3YYCHHUsSl BEIIECTB W MX TIPEeBpa- UICHUU:
HaOJIOJICHUE U ONHCAaHWE JIEMOHCTPAIIMOHHBIX OIBITOB: JeHATypalus OeJIKOB TMpH
HarpeBaHWU, IIBETHBIC PEaKIUU OCIKOB.

BbicokoMoJieKyJsipHbIe COeTUHEHUs

OCHOBHBIE TOHSTHUS XHMHUU BBICOKOMOJIEKYJISIDHBIX COCIUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb IOJUMEPHU3AIUU, CPEIHSAS MOJEKYyJIspHas
Macca. (OCHOBHBIE METOJIbI CHUHTE3a BBICOKOMOJIEKYJISIDHBIX  COCJIMHEHUN -
MOJIUMEPHU3ALUS U TTIOJTUKOHICHCAIIUS.

IInacmmaccer  (nonusmunen,  NOAUNPONUNEH,  NOJUBUHUIXAOPUO, NOJUCTIUPOIL).
Hamypanououi u cunmemuueckue kayuyku (0ymaoueHoulll, XJ10pOnpeHosslil 1 U30NPEHOBbILL).
Bonoxna: namypanvHvle (x10nok, uiepcmo, WENK), UCKYCCMBEHHblE (AyemamHoe B0J0KHO,
8UCKO03a), CUuHmemuiecKue (Kanpou u 1a6cam).

OKCIIEPUMEHTAJIbHBIE METOJbl HM3YYEHHUs BEHIECTB W MX NOPEBPAILICHUM:
O3HAaKOMJICHHE ¢ oOpas3mamMu TPUPOJAHBIX M HCKYCCTBEHHBIX BOJIOKOH, TIIJIacTMacc,
Kay4yKOB.

MexknpeaMeTHbIe CBA3H

Peanuzauust MeXnpeaMeTHBIX CBsI3€d MPU M3YYEHUN OpraHuydeckoil xumuu B 10
KJIacCe€ OCYIIECTBIISIETCS 4Yepe3 HCMHOJIb30BAaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX
MOHSTHUIN, TaK W MOHATHUU, SIBIAIONIMXCS CUCTEMHBIMU sl OTACIbHBIX MOPEIMETOB
€CTECTBEHHO- HAYYHOT'O IIMKJIA.

OOmme ecTeCTBEeHHO-HAyYHBIC TOHSTHS: SBICHWE, HAy4YHBIA (haKT, THUIIOTE3a,
3aKOH, TEOpHs, AaHaJiu3, CHHTE3, KIacCu(pUKaIHsi, TMEPUOIUIHOCTh, HAOJIOJACHUE,
W3MEpPEHUE, YKCIIEPUMEHT, MOJICJIMPOBAHHUE.

dusuka:  MaTepus, DJHEpPrus, macca, aToM,  DJEKTPOH, MOJIEKYyJ1a,
SHEPreTUYECKUN YpPOBEHb, BEIECTBO, TEJIO, OOBEM, arperaTHOE€ COCTOSIHME BEIECTBA,
dbuznyeckue BeJIMYUHBI U €IUHULIBI UX U3MEPEHMUSI.

buonorusi: knerka, opranusMm, Ouocdepa, OOMEH BEIIECTB B OpraHu3ME,
dboTtocuHTEe3, OMOJIOrMUECKH aKTUBHbIE BelllecTBa (O€JKU, yTJIeBOIbl, KUPbI, (DEPMEHTHI)



I'eorpadus: MuHepasibl, TOpHbIE MNOPOJAbI, IOJIE3HBIE HCKONAEMBbIE€, TOILIMBO,
pECYPCHI.
TexHoorHUsl: NUILIEBBIE MPOAYKTbI, OCHOBbI PALMOHAJIBHOTIO IMUTAHUS, MOIOIIHE
CpencCTBa, JICKApCTBEHHBIE W KOCMETHYECKHE IIpenaparbl, MaTepuanabl U3
HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJTACC. OBIIIAA U HEOPTAHUYECKASA XUMUS
Paznea 1. Teopernueckne 0CHOBbI XMMHUH.

XuMHUeckud sneMeHT AToM flapo aroma, HU30TONBI. JIEKTPOHHAs 00OJIOUKA.
DHEpreTUYeCKue YpPOBHH, MOJYPOBHH. ATOMHBIC OpOWTan, S-, P-, d-3JI€MCHTEHI.
OcoOGeHHOCTH paclpeaesieHus] PJIEKTPOHOB MO OpPOUTAIsIM B aTOMaxX 3JIEMEHTOB IEPBBIX
YETBHIPEX MEPUOIOB. DJICKTPOHHAS KOH(PUTYpALIUsI aTOMOB.

I[Tepuoanueckuii 3akoH u [lepunoanueckas CUCTEMa XUMUYECKUX DJIEMEHTOB
J. . MenneneeBa. CBsI3b NEPUOAUYECKOrO 3akoHa U Ilepnoaudyeckorl CHUCTEMBI
XUMHUeckux ayeMeHToB J[. 1. MenpaeneeBa ¢ COBpEMEHHOU TEOPUEN CTPOCHUSI ATOMOB.
3aKOHOMEPHOCTH HM3MEHEHHUSI CBOMCTB XUMHUYECKHUX JJIEMEHTOB M 0O0pa3zyeMbIX HUMH
MPOCTBHIX M CJIIOKHBIX BEIIECTB IO IpymnaM W NepuojiaMm. 3Ha4Y€HUE MEPUOIUYECKOTO
3aKOHA B Pa3BUTHUHU HAYKH.

CtpoeHue BeniecTBa. XUMHUYECKasd CBA3b. BuJbl XUMHYECKOU CBSI3U (KOBaJICHTHAS
HEeTOJIsApHAsT W TMOJIsIpHAsl, HWOHHAs, MeTaulnueckas). MexaHu3Mbl 00pa3oBaHUS
KOBQJICHTHOM XMMHYECKOW CBsSI3U (OOMEHHBIA U JIOHOPHO-aKIENTOpHBIN). BomgopomaHas
CBs3b. BasleHTHOCTBE. DieKkTpooTpulaTenbHOCTh. CTeneHb okuciieHus. MOHbI: KaTUOHBI
Y AaHUOHBI.

BemecTBa MOJIEKYJISIDHOTO U HEMOJIEKYJISIDHOTO CTPOCHHUS. 3aKOH MOCTOSHCTBA
cocTaBa BeUIECTBA. THUIIBI KPUCTAIINYECKUX PEMIETOK. 3aBUCHUMOCTh CBOMCTBA BEUIECTB OT
TUIIA KPUCTAJUINYECKON PELIETKH.

[lonsiTe 0 mUCHEepCHBIX cucTeMax. MICTUHHBIE U KOJUIOUIHBIE pacTBOpbl. MaccoBast
JIOJIsI BEIIECTBA B pacTBODE.

Knaccudukarms HEOPTraHUYECKUX COCJIMHECHUU . Homenkmatypa
HEOpPraHWYEeCKUX BelecTB. ['eHeTuueckas CBsI3b HEOPTaHUYECKUX  BELIECTB,
IIPUHAJIC)KAIIUX K Pa3JIMYHBIM KJIaccaM.

XuMHYECcKass peakKiusl. Knaccudukarms XUMHUYECKUX peakuuii B
HEOPraHUYeCKOM U OPraHUYECKON XWUMHUM. 3aKOH COXPAaHEHHUSI MacChl BEUIECTB; 3aKOH
COXpaHEHUS U NPEBPALLCHUS YHEPTUU IIPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTH OT pa3iaudHbIX (akTopoB. OOpaTUMbIe
peaknuu. XUMHUYECKOe paBHOBecHe. DaKTOppl, BIUAIOIIME HA  COCTOSIHHUE
xumuudeckoro pasHosecus. [Ipunnun Jle Hlarense.

DnexkTponutuueckas aucconuanus. CunbpHbie U ciabbie 3ekTpoiuThl. Cpema
BOJIHBIX pPAacTBOPOB BEIIECTB: KHUCJIAs, HEUTpanbHas, uIejgo4dHas. I[louamue o
sooopoonom nokazamene (PH) pacmeopa. Peakuiyuu nonHoro oomena. I uopoaus
HEeOop2aHUu4ecKux u opeaHudecKux 8euiecms.

OKUCIUTENIbHO-BOCCTAHOBUTEIIbHbIE peakuuu. [lonamue 06 s1ekmponuze
pacniaeos u pacmeopos coneu. Ilpumenenue s31eKkmpoausa.

OKCIEPUMEHTAJILHBIE  METOJIbl M3YYEHHS BEUIECTB W WX MpEeBpa UICHUU:
neMoHcTparus Tabnui «llepumonndeckas cuctemMa Xumudeckux asiementoB . .
MeHnpeneeBa»; H3y4YEHUE MOJIEIEH KPUCTAIUIMYECKUX PEHIETOK; HaOdOJEHUE U
OMKMCAaHUE  JIEMOHCTPAIMOHHBIX M Ja0OpPAaTOPHBIX OMNBITOB (Ppa3JIoKEHUE TMEPOKCHAa




BOZOpPOJA B IPUCYTCTBUM KaTallM3aTopa, OIPEACICHUE Cpeabl pPacTBOPOB BELIECTB C
MOMOIIBI0 YHUBEPCAIIBHOIO HWHAMKATOpa, pPEaKUUM HOHHOTrO OOMEHa); MpOBEJCHUE
MPaKTUYECKON paboTel «BiusiHue pa3nnuHbiX (AKTOPOB HAa CKOPOCTh XUMHYECKOU
peaKLun .
Pacuémmnuie 3a0auu

PacyéTbl 10 ypaBHEHUSAM XMMUUYECKUX PEAKIMI, B TOM YHCJIE TEPMOXUMUUYECKUE
pacy€Thl, paCyY€ThI C UCIOJIB30BAHUEM IIOHATUS «MAcCOBas N0JI BEIIECTBAY.

Pa3jen 2. Heoprannueckasi Xumusl.

Hemetamnsl I[lonoxxkenne HemeTanoB B IlepruoandyecKod CUCTEME XMMHUYECKUX
anemenToB JI. M. MenaeneeBa M OCOOCHHOCTH CTpoeHUsT aToMoB. Dusumueckue
CBOMCTBA HEMETAJIOB. AJUJIOTPOIHS HEMETa/JIOB (Ha MpUMEpEe KHUCIIOpOJia, CEPHI,
dbocdhopa u yriaepoaa). XuMHUECKHUE CBOMCTBA BAKHEUIIINX HEMETAJIOB (TaJIOr€HOB,
cepel, azota, d¢ocdopa, yriepoga u KPEeMHHUs])) U UX COCAUHEHUUN (OKCHUIOB,
KHUCJIOPOJCOAEPKAIINX KHCJIOT, BOJIOPOJTHBIX COCIUHCHUIN). ITpumenenue
BAKHEUIIIMX HEMETAJIJIOB M HUX coeauHeHur. Meramnsl. IlonoxeHue MeTamioB B
[lepuonuueckoit cucreme xumuueckux ayemMeHToB JI. 1. MenaeneeBa. OcobeHHOCTH
CTPOCHUS DJIEKTPOHHBIX 000J0YEK aTOMOB MeTauioB. OOmue ¢pu3znyeckue CBONCTBaA
MeTauioB. CrjiaBbl METAJUIOB. DJIICKTPOXUMHUUYECKUN PSAJl HAMPSI)KEHUM METaJIOB.

XUMHUYECKHE CBOMCTBA BaXHECUINIUX METaJIOB (HATpUM, KaJMM, KaJbIlUH,
MarHui, aTFOMUHUN, IIMHK, XPOM, YKEJI€30, MEJIb) U UX COCAUHECHUU.

O6mue criocoObl mostydeHus: MetaimioB. Mertamnyprusi. Kopposus meramnoB. CiocoObl
3aIIUTHI OT KOppo3uu. [I[puMeHeHne MeTasioB B OBITY U TEXHUKE.

OKCIIEPUMEHTAJILHBIE METOJIbl M3YUYCHHUSI BEIIECTB W MX IPEBPAICHUN: U3YyUYEHUE
KOJUIEKIIMU « MeTasIbl M CIUIaBbI», 00pa3I0B HEMETAJJIOB; PEIICHHE 3KCIIEPUMEHTATIbHBIX
3ajia4; HaOII0JICHUEe M OIMMCAaHWE JIEMOHCTPAIIMOHHBIX U JIAOOPATOPHBIX OIIBITOB
(B3auMOJIEICTBUE TUAPOKCHIA aJIOMUHUSI C PacTBOpaMHM KHUCJIOT U  IICJOYEH,
KaueCTBEHHBIC PEAKIIMM HAa KaTHOHBI METAJLJIOB).

Pacuémmnpwie 3a0auu

Pacuéthl Maccel BemiecTBa WM O0BEMa Tra3oB IO H3BECTHOMY KOJIUYECTBY
BEIIeCTBa, Macce HIH OO0BEMY OJHOr0 M3 YYACTBYIOIIMX B PEAKIUU BEIISCTB;
pacuéTel Macchl (00BEéMa, KOJIMUECTBA BEIIECCTBA) MPOJAYKTOB PEAKIIMU, €CIU OJTHO U3
BEIIIECTB UMEET MIPUMECH.

Pa3zgea 3. Xumusd 4 ;KU3HL

Poms xumMum B oOecmedeHHH DKOJOTHYSCKOUW, JHEPreTHYSCKONW U ITHIIECBOM
0€30MacCHOCTH, Pa3BUTUU MeAUIUHBI. [loOHATHE O Hay4dYHBIX METOoJaxX MO3HAHUSA
BEIIIECTB U XUMHUUYECKUX PEAKIIUU.

IIpenacraBienuss 00 OOIIMX HAyYHBIX MPUHIIMIIAX IIPOMBIIIJICHHOTO MOJYyYEHUS
BA)KHEUIIINX BEIICCTB.

YenoBek B MUPE BEMIECTB M MATEPHUATOB: BAKHEUINME CTPOUTEIIbHBIC MATEPHUAJIbI,
KOHCTPYKIIHOHHBIE =~ MAaTE€pHAJIbl, KpPacKH, CTE€KJIO, KepaMHWKa, MaTepuaybl TSt
DJICKTPOHUKH, HaHOMAaTepHasbl, OPTAaHUUYECKHE U MUHEPAJIbHBIC YI0OpECHUS.

XuMusi W 3I0pPOBbE YEJIOBEKA: IpaBWa HCHOJb30BAHUS JICKAPCTBEHHBIX
MpernapaToB; HpaBuiaa 0€30MacHOTO HCIIOJL30BaHUS MperapaToB OBITOBOM XWUMHH B
MOBCEIHEBHOM >XU3HH.



Meosicnpeomemmnuie ceazu

Peanuzanus MexnpeaMeTHbIX CBA3EW MPU M3YUYEHUU OOIIeil 1 HEOpraHUYECKOM
xuMuu B 11 kacce oCylecTBIsIETCS. Yepe3 UCHOIb30BAHUE KaK OOIHUX €CTECTBEHHO-
HAay4YHbBIX MOHATHUN, TaK W IIOHATUU, SIBIAIOIIUXCI CUCTEMHBIMU Ui OTIACIIBHBIX
IIPEAMETOB €CTECTBEHHO-HAY4YHOI'O IIUKIJIA.

OO011ne ecTecCTBEHHO-HAy4YHbI€ MOHSTHS: Hay4dHbIl (akT, rumoTe3a, 3aKOH,
Teopusi, aHajdu3, CHUHTEe3, KJaccupukamusi, MNePUOJUYHOCTb, HAOIIOJCHUE,
DKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, SIBJICHUE.

dusuka: Marepus, dHEpPrus, Macca, aToM, JJIEKTPOH, IIPOTOH, HEUTPOH, WOH,
U30TOI, PaJUOAKTUBHOCTb, MOJIEKYJa, DHEPreTUYECKUU YpPOBEHBb, BEIIECTBO, TEJO,
00BbEM, arperaTHoOe€ COCTOSIHUE BEIIECTBa, (PU3UUECKUE BEJIUYMHBI U E€JIUHUIBI HUX
U3MEPEHUsI, CKOPOCTh.

buonorusi:  kierka, oOpraHusM, DJKocucTema, Ouocdepa, MakKpo- U
MHUKpPO3JIE€MEHTbhI, BATAMUHBI, OOMEH BEIIECTB B OPraHU3Me.

I'eorpadus: MuHepasbl, TOpHbIE MOPOABI, IOJE3HbIE HCKOMNAaeMble, TOILIMBO,
pECYpCHI.

TexHosorusl: XUMHUYECKasi MPOMBIIIJIEHHOCTh, METAJUIypPrusi, HNPOU3BOACTBO
CTPOUTENBHBIX  MAaTEPUAIIOB,  CEJILCKOXO3SMCTBEHHOE  MPOU3BOJCTBO,  IIMIIEBAas
IIPOMBIIJIEHHOCTD, (dhapmaneBTUYECKAS IIPOMBIIIJIEHHOCTD, IIPOU3BOJICTBO
KOCMETHYECKUX  IpernaparoB, IPOU3BOJACTBO  KOHCTPYKLIMOHHBIX  MAaTepHAJIOB,
3JIEKTPOHHAS IIPOMBIIIIJIEHHOCTb, HAHOTEXHOJIOTUH.



TemaTnyeckoe mIIAaHUPOBaHHE
Yuebnblit mpeamer «Xumusi» (0a30Bbli ypOBEHD)
Bcero 70 4, u3 HUX 6 4 — pe3epBHOE BpeMs
10 knacc. Opranuueckas Xumus
1 4y B Henento, Bcero 35 4, U3 HUX 3 4 — pPE3EPBHOE BpEeMs

IIpuMmepHBIe
TEMBblI,
packpbiBaonne
JaHHBIHA pa3aeJt
NporpaMMsl, u
KOJIN4€eCTBO YaCOB,
OTBOAMMOE Ha MX
H3Y4YeHHe

OcHoBHOe coiep:kaHue.
Hudposbie 00pa3oBaTeIbHbIE

pecypchbl

OCHOBHBIE BHBI AeSITEILHOCTH
odyuyaromuxcst

Pazgen 1. Teopernueckue OCHOBBLI OpraHunuyeckoii xumun (34)

Tema 1. Ilpenmert
OpPraHuYecKoi
xumuu. Teopus
XMMHYeCKOIo
CTPOEHMA
OPraHnYyecKux
coequHenuii (3 4)

IIpenmer opraHU4YecKOW XUMUU: €€
BO3HUKHOBEHHUE, Pa3BUTHE U
3HaYeHWE B OJIYYEHUH HOBBIX
BEIIECTB U MaTEPHUAJIOB.

Teopus cTpoeHUsT OpraHUYECKUX
coequnenuit A M bytnepona, eé
OCHOBHBIE TTOJOXKEHUS.
https://youtu.be/ggsWmkHpK5k
CtpykTypHBbIE HOPMYJIBI
OpraHUYECKUX BEIIECTB.

T'omon orus, n3oMcCpus

- PackpbIBaTh CMBICT M3y4aeMbIX MOHSITHN
(BBISABIIATH WX XapaKTepHbBIE MPU3HAKH),
yCTaHABIMBATh X B3aHMOCBS3b

- [IpuMeHATH MOJIOKEHUSI TEOPUU CTPOEHUS
OpPraHMYECKUX COEAMHEHUIN
A M Bbytneposa s 00BICHEHHUS
3aBUCHMOCTH CBONCTB BELIECTB OT UX
cocTaBa M CTPOCHUS

- Ucnonb30BaTh XMMUYECKYIO CHUMBOJHKY JUIS
COCTaBJICHHS MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOH, COKpamEH-HOM) hopMyn



https://youtu.be/gqsWmkHpK5k

XuMu4deckas CBsI3b B
OpTraHUYCCKUX COCAMHCHUAX!
KpaTHBIC CBA3U, G- U T-CBA3U.

https://youtu.be/nkoXgPLEONQ

[Ipeacrasienne o KnaccupuKaum
OpPTraHMYECKUX BEIIECTB
Homenknarypa oprannueckux
COCTMHEHUN (CHCTEeMaTHUYeCcKasi) U
TPUBHATHHBIE HA3BAHUS
BaXXHEUIINX MPEACTABUTENEH
KJIACCOB OPraHUYEeCKUX BEIECTB

OpPraHUYECKUX BELIECTB

- OnpenensaTs BUABl XUMHYECKON CBS3U
(omuHapHBIE, KPaTHBIC) B OPTAHUYECKUX
COEIMHEHUAX

JleMoHCcTpaunmn

— O3HaKOMJICHHE ¢ 00pa3maMu
OPraHWYECKHX  BEIIECTB U
MaTepHaliaMHi Ha UX OCHOBE;

— ONBITHI IO PEBPAICHUTO
OpPTaHWYECKUX BEUIECTB IIPHU
HarpeBaHuu (IJIaBIEHUE,
o0yriMBaHNe U TOpEeHUeE)

JlabopaTopHbIii ONBLIT

— MOJCIUPOBAHNUC MOJICKYII
OpTraHUYCCKUX BCIICCTB

- PackpniBaTh pojib OpraHUYECKOW XUMHUUB
JKU3HU YEeI0BEeKa, HILUTIOCTPUPOBATDH CBA3b C
IPYTUMHU HayKaMu

- HabGnromaTe u onuchIBaTh JEeMOHCTPAIlHOHHBIE
OTIBITHI; MIPOBOJUTH " OTHUCHIBATH
nabopaTOpHBIE OIBITHI.

Hcnons3oBanneM 000pyJ0BaHUS LIEHTPa
€CTECTBEHHO-HaY4YHOU

Y TEXHOJIOTMYECKOHN HarpaBieHHOCTH «Touka
pocTay.

Pasnen 2. YraeBomopoant (12 4)



https://youtu.be/nkoXqPLE0nQ

Tema 2. [Ipenenbubie
YTIIEBOLOPOIBI —
aIKaHbl (2 4)

AJ'IKaHI:I: COCTaB U CTpOCHI/Ie,
COMOJIOTUYECKUM PSI.
https://youtu.be/DgjYyY601zQ

IMeTtaH U 3TaH — IpocTenIne
MpeACTaBUTENH aNKaHOB: (hu3nde-
CKHE U XUMUYECKHE CBOMCTBA
(peakuuu 3aMerieHus U TOpeHus),
HaXx0oKJAEHUE B IPUPOJIE,
[MOTydYeHHEe W MpPUMEHEHHUE
https://youtu.be/vvVKbTNT QYA

- PackpbiBaTh CMBICT M3y4aeMbIX MOHSATUN
(BBISABIIATH UX XapaKTepHbIE MPU3HAKH),
[YCTaHABIMBATh UX B3aHMMOCBSI3b, HCIIOJIb30BATh
COOTBETCTBYIOMIMEIOHSITHS IPH ONMMCAHUH COCTABA,
CTPOCHUS U MPEBPALICHUI OpraHUuYECKUX
COEIMHEHUI

- Vcnonb30BaTh XUMUYECKYIO CHMBOJHMKY JUIS
COCTaBJICHHS MOJICKYJISIPHBIX H CTPYKTYPHBIX
(pa3BEpHYTOM, COKpalIéH-HON) hopMy
OpraHUYECKUX BEIIECTB

- YcTaHaBIMBaTh NPUHALJIEAKHOCTh BELIECTB K
ONpeNenéHHOMY Kilaccy yrie- BOAOPOIOB 110
COCTaBYy U CTPOCHMIO, HAa3bIBAaTh UX IO
CUCTEMAaTHYECKOIl HOMEHKJIAType; PUBOAUTD

TPUBHUAJIBHBIC

Tema 3.
HenpeaeabHble
yIJ1eBOJOPO/bI:
aJIKeHbl,
aJKaJgHeHbl,

AJIKHHbI
(6 1)

AJIKEHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKHUH ps.

https://youtu.be/ksoY-LI 1MY

OTHUJIEeH U NPONUIeH —
npocreine NpeacTaBUTENN
aJKeHOB: PU3UYECKHUE H
XHUMHYECKHUE CBOMCTBA
(peakumnu ruIpUPOBAHUS,
rajJoreHUPOBaHUs, TUAPATAIMH,

OKHUCIICHUA U HOJ'II/IMCpI/IBaLII/II/I),

HOJIYYCHHNC U IPUMCHCHMUC.

Ha3BaHUS OTMEIBHBIX IMpeCcTaBUTENeH
YTIIEBOOPOIOB

- OnpenensaTe BUIAbl XUMHYECKOH CBS3U B
MOJIEKyJaxX YTIEBOJ0pPOJIOB;
XapaKTepu30BaTh 3aBUCUMOCTh
peaKUHOHHON
CITOCOOHOCTH YTIEBOIOPOJOB OT KPaTHO-CTH
KOBAJIEHTHOHN CBSI3H

- XapakTepHu30BaTh COCTaB, CTPOCHUE,
NpUMeHeHHEe, PU3NISCKUEe U XUMUICCKHUE
CBOWCTBA, BaXKHEHIIIUE CITIOCOOBI MOTYyICHUS



https://youtu.be/DgjYyY6OIzQ
https://youtu.be/vvVkbTNTQyA
https://youtu.be/ksoY-LI_1MY

€€

https://youtu.be/6 XoKkQEf34

Anxanuensl. Byrtanuen-1,3 u
MeTunOyTanuen-1,3: ctpoeHue,
Ba)KHEHIIINEe XUMHUUYECKHUE
cBoMcTBa (peakius
nosuMmepuszanun) [lomydenue
CHUHTETHUYECKOTO KaydyKa U
pE3UHEI.

https://resh.edu.ru

AJKWHBI: COCTaB U

0COOCHHOCTH CTPOCHHS,

TOMOJIOTUYECKUHN psij
https://youtu.be/1JJVas9L1j8

AnieTuieH — npocTedmnit
MpeCTAaBUTENb aJIKHHOB!
COCTaB, CTpOeHHE, (pu3ndecKkue
U XMMH- YECKHE CBOMCTBA
(peaxkmuu rHAPUPOBAHUS,
rallorTeHUPOBAHUS, THIPATAIUH,
TOpeHUs), IOJIydeHHE U
MMpUMEHEHHE

https://resh.edu.ru

TUMHYHBIX MPEACTAaBUTEICH pa3THYHBIX
KJIACCOB YIJIEBOJAOPONOB (METaHa, dTaHa,
3TUJICHA, alleTWICHa, OyTagueHa-1,3,
Oen3oJia)

- BBISIBIATE TEHETUUECKYIO CBSI3b MEXKIY
YIJIEBOJOPOJaMHU ¥ MOATBEPKAATh €€ HAIUUHNE
YpaBHCHUAMHU COOTBETCTBYIOIIUX XUMUYCCKHUX
PEAKLHHI C UCIOJB30BAHUEM CTPYKTYPHBIX
bopmyin

- XapakTepu3oBaTh UCTOYHUKH
YIJIEBOJIOPOJIHOTO CHIPhS (HEPTH,

IPUPOAHBIN ra3, Yrolb), CIOCOObI UX
nepepaboOTKHU U MPaKTHUECKOe MPUMEHEHHUE
MOJIy4aeMBIX MPOYKTOB



https://youtu.be/6_XoKkQEf34
https://resh.edu.ru/
https://youtu.be/IJJVas9L1j8
https://resh.edu.ru/

Tema 4.
ApoMaTHUYECKHE
YTIIEBOI0POIBI (2 )

\Apenbl benszoun: cocras,
cTpocHUe, (pusndeckue u
XUMHUYECKHE CBOMCTBA (peakiuu
raJJOrTeHUPOBAHUS U HUTPOBAHUS),
[1OJIydeHHWE U NpuMeHeHue 7oay-
01; cocmas, cmpoeHnue,
duzuueckue u xumuyeckue
ceoticmea (peakyuu
leanozcenuposanusi u
Humposeanus), noayierue u
npumenernue TOKCUIHOCTH
apeHoB | eHeTHuecKas CBSI3b
[YTIIEBOIOPOJIOB, IPH-
HaJJIeKAMNX K Pa3TUIHBIM
KJIaccaM

- Mlcronbp30BaTh ecTECTBEHHO-HAYYHBIE METOIBI
MO3HAHUS — NPOBEJIeHUE, HaOII0AeHUE U
ONMHCaHUEe XUMHYECKOT0 IKCITEPUMEHTA
(mabopatopHble M MpakTHYecKre paboThl)

- CregoBaTh mpaBuiiaM Oe30macHOl paboThl B
mabopaTopuu MpH MCIOJIB30BAaHUU XUMUYECKOM
nocyasl W 00OpYAOBaHUS,a TAKXKe MMpaBUIIaM
oOpalieHus ¢ BeMEeCTBAMHA B COOTBETCTBHH C
MHCTPYKIOUAMU 11O BBIITOJIHCHU IO HaGOpaTOpHBIX
OIIBITOB U MPAKTHYCCKUX pa60T 110 MOJYYCHUIO U
M3y4EeHUIO0 OPTaHUYECKUX BEUICCTB

- [IpencTaBasTh pe3ynbTaThl SKCIIEPUMEHTA B
(dopme 3amncu ypaBHEHHH COOTBETCTBYIOIIMX
PeaKkIii W JenaTh BBIBOJBI HA MX OCHOBE

- I[IpoBOANTH BBIYMCIICHUS MO ypaBHEHHUIO

Tema 5. [Ipupomgasie
MCTOYHHKN
YTJICBOIOPOIOB M UX
epepaboTka (2 )

ITpupoaHbIe UCTOYHUKU
lyrieBonoponoB. IlpuponHslil ra3
W TIOTYTHBIE HE(PTSHBIC ra3bl
HedTp u €€ mpoucxoxaeHue
CriocoObl epepaboTku HedTHU:
MeperoHKa, KpeKuHT
(TepMUYECKU, KATATUTUYECKUN ),
rmuponu3 [IpoaykTel nmepepadoTKu
He(dTH, UX TPUMEHEHHUE B
MPOMBIIUIEHHOCTH U B OBITY

KaMeHHBIH yroap U IpOAYKTHl €T0

XUMHUYECKON peakIuu

- CaMOCTOATENbHO NIaHUPOBATH U
OCYLIECTBJIISITH CBOIO MIO3HABATENbHYIO
IMesTeNnbHOCTh; NPUHUMATh AKTUBHOE YJacTHE B
TPYIIIOBON y4eOHOH MesITeIbHOCTH.

Mcnonb30BaHeM 000pyI0BaHUS LIGHTPA
€CTECTBEHHO-HAYYHON U TEXHOJIOTMYECKOU
HanpaBieHHOCTH «Todka pocTtay.




mepepabdoTKH.
https://youtu.be/rOylYYn2qug

JlemoHCcTpanms

koJutekuuu «Hedte» u «YTosb»
JlaGopaTopHBIE OTIBITHI
03HAaKOMJIEHHE C 00pa3amu
racTMace, KaydyKoB U PE3UHBI;
MOJIETMPOBAHNE MOJIEKYJT
YTJIEBOJAOPOJIOB U
raJIor€HOPOU3BOJHBIX

IIpakTHyeckasi padoTa

No 1 IlomydyeHue sTuieHa U
M3y4EHHUEEro CBOMCTB
BbryuciieHus

— 110 ypaBHEHHUIO XUMUYECKON
[peakiuu (Maccel, 00bEMa,
KOJIMYEeCTBa HMCXOIHOTO BEILIECTBA
MU TPOAYKTA PEAKLUHU 110
M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 HCXOIHBIX
BELIECTB MJIM NPOJYKTOB PEaKLHH)

Hcnonp3oBanueM 000pyJ0BaHUS LIEHTPa
€CTECTBEHHO-HAy4YHOH U TEXHOJIIOIMYECKON
HarnpasyieHHOCTH «Touka poctay.

Paznen 3. Kuciopoacoaep:xamue opraHuueckue coeauHe

nus (12 4)

Tema 6. CnupTHI.
Denoa (3 u)

HpC,HeHBHBIe OJHOATOMHBIC
CIIUPTHI.

- PackpbiBaTh CMBICT M3y4aeMbIX MOHATUN
(BBISIBIISITH UX XapaKTepHbIE TPU3HAKH ),



https://youtu.be/rOyIYYn2qug

MeTaHOI ¥ 3TAHOJI: CTPOECHUE,
(buzmyecKkre U XUMHYECKHUE
CBOMCTBA (peaKkIMU C aKTUBHBIMHU
MeTalJlaMH, TaJoreHOBOA0POAaMU,
TOpeHHe), TpUMEHEHHE.
https://youtu.be/ljuLEIREQh8
Bonoponnas cBa3p [leiicTBue
MeTaHoJIa M 3TaHOoJIa Ha OPTaHU3M
HgeToBeKa

MHOTOATOMHBIE CUPTHI
OTHUIIEHTJIUKOJb U TIHIEPHH:
cTpoeHHEe, GU3NISCKUES U
XHUMHYECKHUE CBOMCTBA
(B3aMMOJeCTBHE CO MIEIOYHBIMUA
MeTajutaMHu, KadeCTBeHHAs
[peaKIus Ha MHOTOATOMHBIE
CITUPTHI)
https://youtu.be/EmVXUC7nnD8

[yCTaHaBJIMBAaTh UX B3aUMOCBS3b, HCIOJIB30BATh
COOTBETCTBYIOIUEOHATUSA IIPH OMUCAHUU
COCTaBa, CTPOECHUS U NPEBPALLCHUN
OpPraHUYECKUX COEAUHEHUN

- Mcrionb30BaTh XMMUYECKYI0 CUMBOJIUKY IS
COCTABJICHHUS] MOJIEKYJISIPHBIX

W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOMN )
(hopMyJI OpraHMYECKUX BEIIECTB

JlelicTBUE Ha OpraHU3M 4YEJIOBEKa
[IpuMeHeHUE TIUIepUHA U
PTUICHTITUKOJIS

Denon CTpoeHHE MOJIEKYIbL,
(buznueckre u XUMHUYECKUE
cBoiicTBa ¢eHona TOKCHYHOCTH
ibenoma Ilpumenenue denona

- YcTaHaBIMBATh MPUHAJIEKHOCTh BEIIECTB K
ompeaeNéHHOMY KJIacCy I0COCTaBy U
CTPOCHUIO, HA3bIBATH HUX IO CUCTEMATHYECKOU
HOMEHKJIAType; NPUBOJIUTH TPUBHUAIBbHBIE
Ha3BaHUS

OTJEIbHBIX NPEACTABUTENCH KUCIOPOI-
CoZlepKaIIUX COCTUHEHUMN



https://youtu.be/IjuLEIREqh8
https://youtu.be/EmVXUC7nnD8

https://youtu.be/AdVsp3cln7Y

https://youtu.be/VVkf964B8sdw

- XapaKkTepu3oBaThb COCTaB, CTPOCHUE,
MpUMeHeHHne, QU3NIECKUE U XUMUUYECKUE
CBOICTBA, BaYKHEUIIIHE CIOCOOBI TTONYYCHHUS
TUIUYHBIX IIPEACTABUTEIECH PAa3IMYHBIX
KJIACCOB KHCJIOPOACOIEPKAIIUX COCTUHECHUN

Tema 7. Anbaeruanl.
KapOoHOBBIE KHUCIIOTHI.
CroxHbIie 3ups

(7 =)

IANIbIETUIBI U KEMOHbL
dopmabaeru, aneTaibIerui:
cTpoeHUe, PU3NIEeCKUe U
XUMHYECKHE CBONCTBA (peakuuu
OKHCJIC-HHSI U BOCCTAaHOBJICHHUA,
Ka9eCTBCHHBIC PEaKIINH),
MOJTydeHUE U MIPUMEHCHUE
https://youtu.be/AGhiuQiFiUQ

Auemor—t.‘ cmpoerue,
qbus*uttecxue U xumudecxKkue
ceolicmea (peakuuu OKUCJleHU:sl
usoccmaHoeﬂeHuﬂ), nojiydyerue
U npumeHerHue.

(MeTaHOJIA, PTaHOJa, TNIMIIEpUHA, (heHOoa,
(dopManbaeruia, aleTaibIeruaa, yKCyCHOM
KHCJIOTHI, TITIFOKO3BI, Kpaxmalia, [MeJUTI0I035I);
BBISIBIISITH TCHETHIECKYIO CBS3h MEX- Iy HUMU
W TIOATBEPKAaTh €€ HATWINE YPAaBHCHUSIMHU
COOTBETCTBYIOIIUX XUMHYECKUX PEAKIIHH C
MCTIOJIb30BaHUEM CTPYKTYPHBIX GOpMYIT

- OnUChIBATh COCTaB, XUMHYECKOE CTPOCHHUE U
MPUMEHEHHE KUPOB, XapaKTepU30BaTh UX
BHaYEHUE [ KU3HEAEATeIIbHOCTH OPTaHU3MOB
- Oco3HaBaTh OMACHOCTH BO3/ICHCTBHS Ha
PKUBBIE OPTAHU3MBI OTpPeaeEHHBIX
OpPTraHWMYECKUX BEIIECTB U MOSICHATH Ha
MpuMepax crocoObl yMEHBIIICHUS U TIpe-
IMOTBpaIeHUs] UX BPEAHOTO BO3/ICHCTBHS Ha
OpraHu3M 4YeJIOBeKa



https://youtu.be/AdVsp3c1n7Y
https://youtu.be/Vkf964B8sdw
https://youtu.be/AGhiuOiFiUQ

OIHOOCHOBHBIE NIpeAEIbHEIE
KapOOHOBBIE KHCIOTHI
MypaBbuHasA U YyKCyCHas
KUCIIOTBI: CTpOCHHE, (UINIECKUE
M XMMHWYECKHUE CBOMCTBA
(cBoiicTBa, obOIINE

IS KJlacca KUCJIOT, peaklus
brepuduKanum), MOIyIeHUE U
IpUMEHEHHUE.
https://youtu.be/-R_QbQtuMIU
CreaprHOBAsI U OJICHHOBAS
KICJIOTHI KaK IMPEACTaBUTEIH
BBICIINX KapOOHOBBIX KUCIOT MbLIa|
KaK COJIM BBICIINX KapOOHOBBIX
KFCIIOT, MX MOIOIIEE ICHCTBHC
CrnoxxHabIe dPHUPH KaK
MPOM3BOAHBIE KapOOHOBBIX
KACIOT I 'mApOIH3 CIIOKHBIX
pdupos XKupsl ['maponus Kkupos
[TpuMmeHeHUE >XUPOB
Ibrosoruyeckast pojb XUPOB

- Mlcronbp30BaTh ecTECTBEHHO-HAYYHBIE METOIBI
MO3HAHUS — MPOBEJICHNE, HAOIIOICHHE
ONMHCaHUue XUMHYECKOT0 IKCITEPUMEHTA
(mabopaTopHbie M MpaK THYECKHE PadOTHI)

- CnenoBaTh mpaBWiIaM 0e30MacHOil paboTHI B
mabopaTopuu MPHU UCTIOIb30BAaHUU XUMUYECKOM
nocyasl W 00OpYAOBaHUS,a TAaKXKe MpaBUIIaM
oOpalieHus ¢ BeEeCTBAMHA B COOTBETCTBHH C
WHCTPYKIIVSI- MU BBITIOJTHEHUS J1a00paTOPHBIX
OMBITOBU IMPAKTUYECKHX padoT Mo
MOJIY4EHHUIO U U3YyUYEHUIO OPTaHUYECKUX
BEIECTB

- IlpeacraBisaTh pe3ynbTaThl SKCIEPUMEHTA B
(dbopMe 3amucu ypaBHEHHI COOTBETCTBYIOLINX
peakuuii W AenaTh BHIBOABI HA UX OCHOBE

- [IpoBOANTH BBIYMCIICHHS IO YPaBHEHHIO
XUMUYECKOH peakiuu

- CaMOCTOATENbHO MJIaHUPOBATH U
OCYLIECTBJISITH CBOIO MIO3HABATENbHYIO
MesTeNnbHOCTh; IPUHUMATh aKTUBHOE YJacTHE B
TPYNIIOBON y4eOHOH HesITeTbHOCTH



https://youtu.be/-R_QbQtuMlU

LE

Tema 8. YrieBoas!

(2 4)

IYTIIeBOABI: COCTaB,
KIaccu(UKaIus yriIeBOJOB
(MOHO-, TH- U TTOJUCAXAPUJIBI)
['mroxo3a — mpocTeUuit
IMOHOCaxapHu: 0COOCHHOCTH
CTPOCHUS MOJIEKYJIbI, PU3HYSCCKUE
M XUMHUYECKHE CBOUCTBA (B3aUMO-
eMCcTBUE C TUAPOKCUIOM
memu(1l), okucieHnne aMMHuadIHBIM
pacTBopoM okcuaa cepeodpa(l),
BOCCTAaHOBJICHUE, OpPOIKEHUE

[JTFOKO3b1), HAXOXKJJICHHE B IPUPOJIE,
MpuMeHeHue, Ouorornueckas poib
doTtocunTe3. pykTo3a Kak
M30Mep TIIOKO3BI

Caxapoza — npedcmasumeiiv
oucaxapu-008, 2uopoiu3,
Haxooicoernue 8 npupooe u
npumenenue.

KpaxMai v 1ejutonoza Kak
mpupoHbIe TosmMepbl CTpoeHue
KpaxMaJyia ¥ eJTII03bI
duznueckue U XUMUUECKUE
CBOiicTBa Kpaxmaia (TUIPOIHU3,

Ka4CCTBCHHAA PCAKIUA C I/IOI[OM)




JIabopaTopHbIE ONBITHI

TOpPEHUE CIUPTOB;

OKHCIIEHHE 3TaHOJIa OKCHUIOM
menu(Il); B3aumoneiicTeue
TIUIEpUHA C THAPOKCUIOM
menu(1l); okucnenue anpaeruaoB
AMMHAYHBIM PACTBOPOM OKCH A
cepebpa(l) u ruaporcumIoM
menu(Il); B3aumoneiicTrBue
Kpaxmajia ¢ HOJI0M
IMpakTuyeckas padoTa

WNe 2 CpoiicTBa pacTBOpa YKCYCHOM
KUCIOTHI

Brruncnenus

— 10 YPAaBHEHHUIO XUMHYECKOMI
peakiuy (Maccel, 00béMa,
KOJTMYECTBa MCXOJJHOTO BEIIEeCTBa
WA POAYKTA PEAKIIUH 110
M3BECTHBIM Macce, 00bEMY,
KOJMYECTBY OJHOT'O U3 HCXOHBIX
BEIIECTB HJI MPOJYKTOB PEAKIIHH )

Mcnonp3oBaHueM 000pyI0BaHUS IIEHTPA
€CTECTBEHHO-HAYYHOU U TEXHOIOIMYECKOU
HarnpaBieHHOCTH «Todka pocTay.




Pa3nen 4. A30Tc0z[ep>lcanme OpraHnvaeCcKuce

coenquHenns (3 4)

Tema 9. AMHHBL. AMU-
HOKHCIOTHL. benku (3 9)

Umunvl. Memunamun U AHUTUH: CO-
cmaes, cmpoenue, uzuyeckKue u
Xumuueckue ceolicmea (copenue,
83aumooelicmeue ¢ 000U U
Kucromamu).

IAMMHOKHCIIOTHI Kak aM(OTEepHbIE Opra-
HUYEeCKHEe coequHeHuss Dusnueckue u
XUMHYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha
mpuMepe IHIMHA) bronorndeckoe 3Ha-
MeHue aMHUHOKUCIOT. [TenTuasl.
https://resh.edu.ru

Ibelku KaKk OpUpOaHbBIE
BBICOKOMOJICKYJISIPHBIE COeTUHEHUS
[lepBruuHas, BTOpUYHAS ¥ TPETUIHAS
CTpYKTypa 0eaKkoB XUMHUYECKHE
CBOMICTBa OEIKOB: THAPOIIHU3,
meHaTypamus, KadeCTBEeHHbIE PEeaKIIuu
Ha O eIIKH.

/TemoHcTpanun

meHaTypanus OCIKOB MPH HArpeBaHUU;
[BETHBIE pEaKLHH OENKOB

- PackpbhIBaTh CMBICT U3Y4a€MBIX
MOHSATUM (BBISBIATH UX XapaKTEPHBIC
MPU3HAKH), YCTAHABJIMBATH UX B3aMMO-
CBSI3b, HCTIOJIb30BATH COOTBETCTBYIOIIHNE
MOHSITUS TIPY ONMMMCAHUU COCTaBa,
CTPOCHUS W IPEBPAIEHUN OPTaHUICCKHIX
COCTMHECHHU I

- lcmonb30BaTh XUMHUUYECKYIO
CHUMBOJIUKY IS COCTABJICHUS
MOJICKYJISIPHBIX B CTPYKTYPHBIX
(pa3BEépHYTOH, COKpamEHHON) HopMyIT
OpTaHUYECKUX BEIISCTB

- OnpenensaTs MPUHAICKHOCTD BEIIECTB K
orpenenéHHOMY KJIaccy 1Mo COCTaBy U
CTPOEHHUIO, HAa3bIBATh UX IO
CHUCTEeMaTUYEeCKON HOMEHKIIATYpE;
MPUBOJUTH TPHUBUAIHHBIC HA3BAHUS
OTIENBHBIX TpeICTaBUTENeH

- XapakTepu3oBaTh COCTaB, CTPOCHUE,
MpUMeHeHue, GUu3ndecKue u
XIMHUECKHE CBOMCTBA, BayKHEHIIIHE
CIIOCOOBI TOTYYSHUS TUITHIHBIX
MpeCTaBUTENECH a30TCOAepPKALTUX

coerHeHn! (TIMIHA U OCITKOB)



https://resh.edu.ru/

Hcnonp3oBanueM 000py10BaHuUS
LIEHTPA €CTECTBEHHO-HAYYHOU U
TEXHOJIOrn4YeCKOoi HaIrpaBJICHHOCTHU
«Touka pocta».

- [losicHATh Ha TpuUMepax 3HauYEeHHE
0e-KOB A1 OpraHu3Ma 4eloBeKa

- Mlcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METOMBI MO3HAHUS — HAaOII0NaTh U
OIMUCHIBATH JEMOHCTPAIlMOHHBIN
BKCIIEPUMEHT

- CaMOCTOATENbHO TIaHUPOBAThH U
OCYLIECTBJISITH CBOIO 103HABATENbHYIO
MesTeNTbHOCTh; IPUHUMATh aKTHBHOE
y9acTHEB TPYNIIOBON ydeOHOM
NMesATEIbHOCTH

Paznen. 5. BoicokomoJiekyJasipHbie coequHeHust (2 )




Tema 10. ITmacTmaccsl.
Kayuyku. Bonokna (2 )

OCHOBHBIC TTIOHSTHUS XUMHU BBICOKOMO-
UIEKYJIIPHBIX COCIUHEHUI: MOHOMED,
MMOJINMEP, CTPYKTYPHOE 3BEHO, CTCIICHB
MMOJIMMEPHU3AIUH, CPEIHSIS
MoJIeKyJIsipHas Macca OCHOBHBIE
METOJIbI CHHTE3a
BBICOKOMOJICKYJIIPHBIX COCITUHCHUN —
MOJIMMEPH3ALIHMSI W TOJTUKOHICHCAIHS .
https://resh.edu.ru

[ Inacmmaccel (norusmuien,
noaunponuieH, NOAUSUHUIXIOPUO,
noaucmupol).

\HamypanbHuslili u cunmemuieckue
kayuyku (6ymaoueHosultl,
XJIopOonperHo8sulil UU30ONPEHOBBLLL).
\BonokHna.: HamypaibHble (XIONOK,
wepcmsb, WENK), UCKYCCMBEHHbIE
(ayemammnoe 80J10KHO, BUCKO3A),
cunmemuueckue (Kanpow u i1aecaw)
JleMoHCcTpanus

— O3HaKOMJICHHE C o0pa3namu
MPUPOIHBIX U UCKYCCTBEHHBIX

IBOJIOKOH, IJIACT- MACC, Kay4yYKOB

- Bmagets n3ydyaeMbpIMU XUMUUYECKUMU
MOHATUAMU. pAaCKPBIBATH CMBICII
M3y4aCMbIX NOHSITHUHI U NpUMCHATH 3THU
MOHATHUA MPHU OIMHUCAHUU COCTaBa U
CTPOCHUSA BBICOKOMOJICKYJIAPHBIX
OPTraHUYCCKUX BCUICCTB, IJIdA
00BSICHEHUST OTACIbHBIX (PAKTOB U
SIBJICHUH

- Mcnonp3oBaTh XUMHUYECKYIO
CUMBOJIMKY JJII COCTABJICHUSA
CTPYKTYPHBIX ()OPMYJIBEIIECTB U
[YPAaBHEHUU peakiuil moJuMepus3anuu u
MOJIMKOHIEH CaI[1H.

Mcnonp30BaHMEM 000pYJOBAHUS LIEHTPA
€CTECTBEHHO-HAYYHOU U TEXHOJIOIMYECKOU
HarpasyieHHOCTH «Todka poctay.



https://resh.edu.ru/

Kunacc. O6mas u HeopraHudeckasi XuMus
1 4y B Henento, Bcero 35 4, U3 HUX 3 4 — PE3EPBHOE BpeMs

IIpumepHBbIE TEMBI,
PacKkpbIBawIue
MAHHBIA pa3/eJt
NporpaMMbl, U
KOJIMYECTBO 4YacoB,
O0TBOJAMMOE HA HUX
M3y4yeHue

OcHOBHOE coJepKaHue
{udposbie 00pa3oBaTebHBIE PECYPCHI

OCHOBHBIE BH/IBI IeSITETLHOCTH
o0yuyaromuxcst

Pa3gen 1. Teoperuuecknu

e ocHOBBI xumuu (12 1)

Tema 1. CtpoeHue
aTomoB. [lepuoauueckuit
BakoH u [lepuonnueckas
CHCTEeMa XMMHUYECKIX
hiremenToB Jl. .
Menneneesa (3 9)

Xumuueckud aneMeHT Atom Sapo
ATOMa, U30TOIBI. DIEKTPOHHAS
06009Ka DHEpPTreTHIECKe YPOBHH,
MOAypOBHH ATOMHBIE OpOHUTaH, S-, P-,
d-snemenTsr OcoGeHHOCTH
pacrpeneneHnus 3IEeKTPOHOB IO
opOuTAaIsIM B aTOMaxX 3JIEMEHTOB MEPBBIX
MEeTHIPEX MEPUOAOB DIEKTPOHHAS
KOHQUTYpaIus aTOMOB.
https://resh.edu.ru

Ilepuonuyueckuil 3aK0H U
I[Meproanyueckasi cHCTEMa XUMHUYECKHUX
PIIEMEHTOB

/I 1 Menneneera CBs3b
MepUOINIECKOTO 3aKOHA H

- PackpbIBaTh CMBICIT H3y9aeMBIX
MOHATHHN (BBIABIISTH UX XapaKTECPHBIC
MPU3HAKH), YCTAHABIUBATh UX
B3aUMOCBS3b

- PackpbpIBaTh CMBICIT IEPHOTUICCKOTO
zakona J| 1 MenneneeBa u
ITEMOHCTPHUPOBATH €T0
CHCTEeMAaTU3UPYIOIIYIO0, 00BICHUTEIHHYIO
W MIPOTHOCTHYECKYI0 (DYHKITHH

- XapakTepru30BaTh 3IEKTPOHHOE
CTPOCHUE ATOMOB XUMHYECKUX
hiaeMeHTOB 1—4 mepuoaoB, UCIIONB3Ys
MOHSITHS «S-, P-, d-3JEKTPOHHBIE
opOuTaNN, «KIHEPTETUUECKUE YPOBHH
- OOBSICHATH 3aKOHOMEPHOCTH



https://resh.edu.ru/

I[Meproauyeckoil CUCTEMbI XUMUYECKHUX
piemenToB [ I Menneneena ¢
COBPEMECHHOM TEOPUECH CTPOCHUS aTOMOB
BaKOHOMEpPHOCTH U3MEHEHUS CBOUCTB
XUMHUUYCCKUX DBJICMECHTOB

1 oO0pasyeMbIX UMH IIPOCTHIX U
CJIOKHBIX BCIIIECTB 110 I'pylIiaM U
mepuoaM

W3MEHEHUS CBOMCTB XUMHUYECKUX
PIIEMEHTOBHU UX COEIMHEHUU 1O
rnepuojgam

u rpynmnam [lepuognueckoi cucTemsl
XUMHUYECKUX IJIEMEHTOB

JI. 1. Menneneena

BHadYeHHE TePUOJUIECKOT0 3aKOHA B
[Pa3BUTHH HAyKHU
www.school-collection.edu.ru
/lemoHcTpanuu

Bunper Tabmun «lleprommnaeckas
CHCTeMa XUMHUYeCKHUX daeMeHToB [ 1
MeHnaeneeBay

Hcnonp3oBanneM 000pya0oBaHUS IICHTPA
©CTECTBEHHO-HAYYHOU U TEXHOJIOTHYECKOU
HaIpaBJICHHOCTH «Touka pocTay.



http://www.school-collection.edu.ru/

Tema 2. CtpoeHue
BeriecTBa. MHoroo0pa-
3ue Berects (4 4)

CTpoeHue BemecTBa XUMHYECKas CBI3b
Buabl xuMuueckoi CBsI3H (KOBaJEeHTHAS
HETOJISIpHAS U MOJIsApHAas, HOHHAs,
MeTautndeckas) MexaHu3Mbl
00pa30BaHMs KOBAJICHTHON XUMUUECKOM
CBs13U (OOMEHHBIN U JOHOPHO-
AKIenTOpHEI) Bogoponnas cBsI3b
BajieHTHOCTb.
DIIEKTPOOTPUTIATENBHOCTE. CTEIeHb
okuciaeHusi. oHbBI: KaTHOHBI

11 AaHUOHBI

https://resh.edu.ru

BemecTBa MOJIEKYJISIPHOTO U
HEMOJICKYJISIPHOT'O CTPOEHUS 3aKOH
[TOCTOSIHCTBA COCTaBa BELIECTBA T HUIIBI
KpUCTaJUIMYECKUX PEIETOK U CBOMCTBA
BEILIECTB.

[ToHsiTHE O AUCTIEPCHBIX CHCTEMaXx
VcTuHHBIE U KOJUIOUIHBIE PACTBOPHI
MaccoBas 10Js BeLIecTBa B pacTBOpE
Knaccudukanuss HeOpraHU4eCKUX
coenunenut Homenknarypa
HEOPraHWYECKHX BEIECTB
["eHeTMyeckas CBsI3b HEOPTAHMYECKUX
BEILECTB, MPUHAAIEKAIINX K pa3-
VIMYHBIM KJaccam

- PackppIBaTh CMBICI H3y4yaeMBIX
MOHSATHUH (BBLACIATH UX XapaKTEPHbBIC
MpU- 3HAKU) U TPUMEHSITH STH OHATHS
MpU ONMHCAHUU COCTaBa U CTPOCHUS
BEIECTB, 11 OOBSICHEHHUS OTICIbHBIX
(hakToB

U sIBJICHUM

- OmpenensaTh BHABI XUMUUYECKOU CBSI3H
(KOBaJIEHTHOM, HOHHOM,
METaJITNYECKOM, BOJOPOAHOI) B
COEAMHEHUSX; TUIT KPUCTAJUTUIECKON
[PEIETKH KOHKPETHOTO BEIEeCTBA

- OnpenensiTh BaJEHTHOCTb U CTENEHb
OKHCIIEHUS XHUMHUYECKHX DIJIEMEHTOB B
COCAMHEHHSIX Pa3TMIHOTO COCTaBa

- [IpoBOIUTH BBIUKCIECHHS C
MCIIOTB30BAaHUEM TIOHSITHS «MacCcoBast
IMOJISI BEIIECTBA B PACTBOPE»



https://resh.edu.ru/

Tema 3. XuMmuyeckue
peakuuu (5 y)

XuMHUUyecKasi peaKLus
Kitaccudukanus XuMUYeCKUX
peakL i B HeOpraHu4eCcKou "
OpraHUu4YecKol XMMUU 3aKOH
COXpaHeHUd MacChl BelleCTB; 3aKOH
COXpaHeHUd U NpeBpalleHUusd

BHEpFI/II/I l'IpI/I XUMHUYECKHUX pea}cum{x
https://resh.edu.ru

CKOpPOCTb peaKl UMy, eé 3aBUCUMOCTb
OT pa3/INYHbIX GAKTOPOB
O6paTuMble peak- GUA XUMHUYECKOe
paBHOBecHe PaKTOpBHI, BAUAKOIINE
Ha COCTOSITHUE XMMHUYECKOr 0
paBHOBecusda IlpuHuun Jle laTenbe
https://resh.edu.ru

DJIeKTPOJIUTHYECKAsT JUCCOI HaLlUsT
CuJibHbIE U C/1abble 3J1€KTPOJIUTHI
Cpe/Zia BOAHBIX paCTBOPOB
BelleCTB: KUCJasi, HEUTpasibHasl,
iesiouHas [louamue 0 6000poOHOM
nokazamene (PH) pacmeopa.
PeaKIlM¥ HOHHOTO O6MeHa

[ uoponus opeanuueckux u
Heopeanuueckux eeu ecms.
OKHUCJIUTENBbHO-BOCCTAaHOBUTE/IbHbIE

peak-uuu [lonamue o6 s1ekmponuse

- O6bSICHATDH 3aBUCUMOCTb CKOPOCTH
XMMHUYECKON peaKLUU OT Pa3JIMYHBIX
dakTOpOB

- OnpefiesisiTh XapaKTep cMelleHUs
XMMHUUYEeCKOr0 paBHOBECHS B
BaBUCUMOCTHUOT BHELIHETO
Bo3JecTBusa (npuHuun Jle HlaTenbe)
- CocTaB/IsITh YpaBHEHUS peaKUn
Pa3JINYHBIX TUIIOB; MOJIHbIE U COKpa-
EHHbIe HOHHbIE YPaBHEHHUS
[peaKL i, y9uThIBas YCJA0BUS, IPH
KOTOPBIX 3TH peaKllu1 UAYT N0 KOHIA
- [loaTBepXKAaTh CylleCTBOBAaHUE
reHeTU4eCKOH CBA3U MEXIY
HeopraHW4YeCKHMHU BelleCTBaMHU C
MOMOIIIbI0 YPaBHEHUM CO-
OTBETCTBYIOIIMX XUMUYECKUX
peaknuu

- [IlpoBoauTE, HAGJIIOAATE U
ONHMCbIBATb XMMUYECKHUHU
DKCIIEpPUMEHT: 110 ONlpeJieIeHHIO
cpe/bl BOAHBIX PACTBOPOB BeIECTB,
BbISIBJIEHUIO YCJIOBUU IPOTEKAaHUA
peakMii MIOHHOTO OOMeHa, U3y-
YEeHHIO0 BJAUAHUA PAa3JIUIHbIX
(paKTOpOBHA CKOPOCTh peaKIUi



https://resh.edu.ru/
https://resh.edu.ru/

pacniasoe u pacmeopos coell.
[ Ipumenenue snekmponrusa.

/lemoHCcTpanuun

MOJEIH KPUCTAIMUYECKUX PEHIETOK;
paszoxeHre MepoKCHaa BOJOpOaa B
MPUCYTCTBUU KaTaau3aTopa
UlaGopaTopHble padoThI

MMPOBEICHNE PEAKIU MOHHOTO OOMEHa;
OTIpe/ieNieHre CPenbl PAaCTBOPOB BEIIECTB
C TOMOIIbI0 YHHBEPCATHHOT O
MHAUKATOpA

IMpakTUyeckas padoTa

Ne 1 BrustHue pa3inuvHbIX GakTOPOB Ha
CKOPOCTh XHMHYECKOH pEeaKIuu
Beruucnenus

[pacyeThl C UCTIOIb30BAaHUEM TTOHITHS
«MaccoBasi oI pacCTBOPEHHOTO Belle-
CTBa»;

PacY€Thl IO YPABHEHUSIM XUMUYECKUX
[peakIuii, B TOM YHCIIe
TePMOXMMHUYECKH e pacuETHI

- CienoBaTh NMpaBujaM MOJIb30BaHUS
XUMHUYECKOW TOCYZ01 1 Ta0OpaTOPHBIM
000pyIOBaHHEM

- IIpencraBisTh pe3ynbTaThl XUMUYE-
CKOT'0 DKCIIEpUMEHTa B (hOpMe 3aMUCH
YPaBHEHHMI COOTBETCTBYIOIIUX pEaKIUH
M JIeJaTh BBIBOABI HA WX OCHOBE

- IIpoBOIMTDH BRIYHCICHHS 110
YPAaBHEHMSIM XHUMHUYECKUX PEaKLH, B
TOM YHCIIE TEPMOXUMHYECKUE PACUETHI

Mcnonp30BaHreM 000pyIOBaHUS LIGHTPA
€CTECTBEHHO-HAYYHOU U TEXHOJIOIMYECKOU
HanpasyieHHOCTH «Touka pocTay.

Pa3nen 2. Heopranmuec

Kkas xumust (16 q)

Tema 4. Hemeraiuisl
(8 )

IHemeTannel [lonoxeHne HeMETaII0B B
Ilepuonuyeckoil cucTeMe XMMUUYECKUX
priemenToB JI I Menneneera u
0COOCHHOCTH CTPOCHUS aTOMOB

- PackpbiBaTh CMBICT H3y4aeMbIX
MOHATHH (BBIIETATH UX XapaKTepHbIE
MpHU- 3HAKW) U IPUMEHSTD 3TU MOHSATHUS
MpU ONMCAHUM COCTaBa U CTPOEHUS




dusnvecKkrue CBOMCTBA HEMETALIOB
IAJUTOTPOTTHS HEMETAJIIOB (Ha MpUMepe
KHCIoponaa, cepsl, pochopa u
yraepoaa)

www.school-collection.edu.ru

BEIIECTB, 1 00BICHEHUS OTHAEIHHBIX
(hakToB
W SIBJICHUU

XMMHUYECKHE CBONCTBA BAKHEUIITUX
HEeMETaJIOB (TaJIOTEHOB, CEPHI, a30Ta,
bocdopa, yriaepoma u KpeMHUSI) U UX
coenHEeHUH (OKCHUIOB,
KUCJIOPOACOASPIKaIIuX KUCIIOT,
BOJOPOJTHBIX COCTUHCHUMN)
IIpuMeHeHne BaXXHENIINX HEMETAJJIOB U
X COEJIMHEHUH.

https://resh.edu.ru

- OOBsCHATH O0IIME 3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB HEMETAJJIOB

1 UX COEAUHEHUIN C YYETOM CTPOCHMUS
X aTOMOB H ITOJIOKECHHS B
[MepmoamaecKoi cucTeMe XUMHUISCKUX
hiemenToB JI I MennaeneeBa

- XapakTepu30BaTh (ONUCHIBATH)
00IIHe XUMHUYIECKUE CBOMCTRA
HEMETaJIOB, UX BaXXHEUIINX
COETMHEHU, MMOATBEPK A 3TO
OMUMCcaHue TpUMEpPaMHU ypaBHECHUHI
COOTBETCTBYIOIIUX XUMUYECKHUX
[peaKLuit

- XapakTepu30BaTh BIUSHUE
HEMETaJIJIOBU UX COCJUHEHUHN Ha
PKHUBBIE OpPTaHU3MBI; ONIUCHIBATH
MPUMEHEHHE B PA3IMYHBIX 00IaCTAX
MPaKTUYECKOUN eATEeIbHOCTH YEJIOBEKa
- PackpbiBaTh CyIIHOCTh OKHUCIUTEIb-
HO-BOCCTAHOBUTEIbHBIX PEAKLHUH MO-
CPEICTBOM COCTABJICHHUS DJIEKTPOHHOTO



http://www.school-collection.edu.ru/
https://resh.edu.ru/

0anaHca 3THX pEaKIU
- [IpoBoauTh peakuuu,
MOJTBEPKIAIOIINE XapaKTEepHbIe
CBOMCTBA M3y4aeMBIX BEIICCTB;

Mcnonbp3oBanueM 000py10BaHUS IIEHTPA
€CTECTBEHHO-HAYYHON U TEXHOJIOIMYECKOU
HaIpaBJIEeHHOCTH «Touka pocTay.

[paCciio3HaBaTh OIBITHBIM HYTéM AHHUOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAx
- HabnromaTe 1 ommchHIBaTH
IMEMOHCTPAIIMOHHBIE OMBITHI; TPOBOJHUTH
U OMUCHIBATH XUMUYECKUN IKCTIEPUMEHT
(mabopaTopHBIC W MPAKTHICCKHUE
paboThI)

- [IpencTaBisaTh pe3yibTaThl
XUMHUYECKOTO SKCIIEPUMEHTa B (hopMe
BamUCH YPaBHEHHI COOTBETCTBYOIINX
peakuii v JenaTh BHIBOJBI HA UX
OCHOBE

- CiienoBaTh MpPaBHIIAM MOJIb30BAHHUSI
XUMHYECKOH MOCY0i U 1a00paTOPHEIM
00opymoBaHUEM

- [[poBOIUTE BBIYUCIICHHUS TIO
YPaBHEHUSIM XUMHUYSCKUX pPeaKIui




- CaMOCTOSITENFHO TUIAHUPOBATH
OCYILECTBIIATH CBOIO II03HABATEIIBHYIO
IMeITeNbHOCTh; TPUHUMATh AKTUBHOE
y4acTHeB TPYNIOBOW yueOHOU
MeaTeNbHOCTH

Tema 5. Mertamasr (8 u)

Metamnnel ITonoxenue meraiios B [lepu-
OIMYECKON CHUCTEME XUMHUUYECKUX dJe-
mentoB | 1 Menneneera OcobeHHOCTH
CTPOCHUS DJIEKTPOHHBIX 000JI0UYEK
aToMOB MeTalnoB O0mne Qusnueckue
cBoiicTBa MeTaioB CIIJIaBBl METAIIIOB
DIIEKTPO- XUMUUCCKUM PSIT HAIIPSIKCHUH
METaJIIOB

https://resh.edu.ru

IXMTMHUYECKHE CBOMCTBA BaXKHEHIITIX
MeTayIOB (HAaTpHH, KaIWi, KaJIbITHH,

- PaCKpI)IBaTB CMBICJI HM3Yy4YaCMBbIX
MOHATHUH (BBLACNIATH UX XapaKTepHbIE
MpHU- 3HAKW ) U IPUMEHATH 3TH MOHATHS
IMpXU OIMMCaHWMN COCTaBa U CTPOCHUA
BEIIECTB, IS O0BSACHEHUS OTIENbHBIX
(hakToB

U sIBJICHUM

- OOBSACHATH 00IIME 3aKOHOMEPHOCTH B
M3MEHEHHH CBOWCTB JJIEMEHTOB —
METaJLIOB M UX COETUHEHHUH C yUE€TOM
CTPOEHHSI NX aTOMOB W TTOJIOKESHUSI

MarHui, aJrOMUHUM, HUHK, XPOM,
PKeJIe30, MeJb) U UX COCOUHEHHUH
O61Ire crtocoOBl MOTyYSHUS] METAJIOB
Metamnyprust Kopposus memannos.
Cnocobul 3auumul 0m KOppo3uu.
[IpuMeHeHne MeTanioB B OBITY U
TEXHHKE

B [lepuoauuyeckoil cucreme
XHUMHUIECKUX dJieMeHTOB J| U
MeHneneesa

- XapakTepru3oBaTh (ONUCHIBATH)
00IIMe XUMHYECKHE CBOICTBA
METaJJIOB, UX BaXKHEHIINX



https://resh.edu.ru/

/leMmoHCcTpanuun

00pasIbl HEMETAJIIOB;
B3aUMOJECUCTBUE MEIHU C a30THOM
KUCIIOTON Pa3IMYHON KOHIIEHTpAIIUH;
IKOJIJICKII U «MeTanabel U CILIaBBD»
UIlabopaTopHble ONBITHI
IKQYCCTBCHHBIC PCAKIITNN HAa aHWOHBI U
KaTHOH aMMOHWS,

B3aMMOJEHCTBHE THIPOKCU 1A
ATIOMUHUST C pACTBOPAMH KHUCIIOT U
eJIouci;

KAYeCTBEHHBIE PEAKIIMHA Ha KATHOHBI
METaJIIOB

Mcrnonp30BaHKEM 000y I0BaHHUS LIEHTPA
€CTECTBEHHO-HAYYHON U TEXHOJIOIMYECKON
HanpaBieHHOCTH «Todka pocTay.

COCAMHEHUMN, TTOITBEPKIAS ITO
OIMUCaHue TpUMEpaMH YpaBHCHUI
COOTBETCTBYIOIIUX XUMHUYCCKHUX
[peaKInii; MPUMEHCHUE METAJIOB B
Pa3IUIHBIX 00JaCTAX, a TAKXKE
MCIIOJIb30BAHUE UX JIJISL CO3JIaHUS
COBPEMEHHBIX MaTCpPHaJIOB H
TEXHOJIOTUH

-PackpbiBaTh CYIIHOCTh OKHCIIMTENb- HO-
BOCCTAHOBHUTEIbHBIX PEAKIUi IM0-
CPEACTBOM COCTaBJIEHUS IJIEKTPOHHOTO
0amaHca dTHX PeaKIuit

- [IpoBOIUTE peakuuu,
MOATBEPKIAIOIIHNE XapaKTepHBIE
CBOWCTBA M3yYaeMBIX Be- IIECTB;
pacmo3HaBaTh ONMBITHBIM ITyTEM HOHBI
METaJIJIOB, MPUCYTCTBYIOIINE

B BOJHBIX pacTBOpax

- HaGmronaTe u onuceBaTh
ITEMOHCTPAIIMOHHBIE OIBITHI; TPOBOJIUTH
M OMUCHIBATH XUMUYECKUH SKCIIEPHUMEHT
nabopaTOpHBIE U MPAKTUYECKUE

a0O0TBI)




[MpakTH4eckue padoThI
Ne 2 Pemrenne sKcrepuMeEHTaJIbHBIX 3a-
may mo treme «HemeTamns»;
Ne 3 Pemrenne skcrepuMeHTaIbHBIX 3a-
nad no teme «MeTabl»
Beruucijienust
[pacy€Thl Macchl BEIIECTBAa MU O0BEMA
ra30B O U3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce UIN 00bEMY OIHOTO U3
[Y4aCTBYIOIIMX B PEAKI[UU BEIIECTB;
pac4€Tel Macchl (00bEMa, KOTUYECTBA
BEIL[ECTBA) IPOAYKTOB pEaKLUU, €CIIU
OJIHO U3 BEIIECTB MMEET IPUMECH;
pac4€Tel Macchl (00bEMa, KOTUYECTBA
BEI[ECTBA) IIPOAYKTA PEAKLIUH, €CIIU
OIHO U3 BEIIECTB JaHO B BHJE pacTBOpa
C OolpenenéHHOM MacCOBOU Aoeit
ACTBOPEHHOIO BEMECTBA

[IpencTaBnsTh pe3ylbTaThl
XUMHUYECKOTO IKCIEeprUMeHTa B popme
3alUCU YPaBHEHHU I COOTBETCTBYIOIIUX
[peakIuil U 1e7aaTh BBIBOABI HA UX
OCHOBE

- CeoBaTh MpaBUiIaM IMOJIb30BAHUS
XUMUYECKOM MOCY/10i U 1abopaTopHBIM
000pyIOBaHHEM

- [I[poBOAMTH BBIYMCIIEHHS TIO
YPaBHEHUAM XUMHYECKUX PEaKIHi
- CaMOCTOATEIbHO IUIAHUPOBATh U
OCYLIECTBJISTH CBOIO 103HABATEIbHYIO
e TEeNbHOCTh; IPUHUMATh AKTUBHOE
yIacCTHEB TPYNIOBON ydeOHOU
ImesTenbHOCTH

Pazgen 3. Xumust u Ku3uHb (4 4)

Tema 6. XuMHuAHU KA3HB
(4 1)

IPoib XMMHH B 00€CII€YEeHNH DKOJIOTH-
MECKOM, SJHEPreTUYECKON U MUIIEBOU
0€30MMacCHOCTH, Pa3BUTHU MEIHUITUHBI
[loHsiTe O HAyYHBIX METOAAX
MO3HAHUSA BEMIECTB U XUMHYECKHUX
[peaKIuii.

https://resh.edu.ru

- PackpbIBaTh pOJIb XUMHUHU B PELICHUH
SHEPTETUYECKHUX, CBIPHEBBIX U
SKOJIOTMYECKUX NpodiieM
YEJIOBEYECTBA, ONNUCHIBATH OCHOBHBIE
HAMpaBJICHUS Pa3BUTHI XUMHUYECKON
HAayKH U TEXHOJIOTHHU

- [lpumensaTs npaBuiia 6€300aCHOTO



https://resh.edu.ru/

[MpencrapneHus 00 OOMIMX HAYYHBIX
MPUHIIMIIAX TPOMBINIICHHOT O
[MOTy4CHHS BAXKHEHIITUX BEIICCTB

oOpaleHus ¢ BeleCTBAMU,
MCTIOIb3yEMBIMHU B MOBCEIHEBHOM
PKU3HHU, ITpaBUjIia MOBCACHHUA B LECIAX

UesoBeK B MHUpE BEILECTB U
MaTepuaaoB: BaXHEHUIINE
CTPOUTENILHBIE MaTepHabl,
KOHCTPYKIIMOHHBIE MaTepHUaibl,
Kpacku, CTEKJIO, KepaMHKa, MaTepHabl
IJTST DJIEKTPOHUKHW, HAHOMATEPHAITHI,
OpraHUYeCKre U MUHEPAJIbHBIE
ya1oOpeHwus.

XUMUS ¥ 3MI0pOBhE YeIOBEKA: MpaBuUia
MCIIONF30BAHUS JIEKAPCTBEHHBIX
[peraparoB; MpaBmiia 0€30MacHOTO
MCIIONIB30BAHUS TIPEeTIapaToB OBITOBOM
XUMHUHU B IOBCETHEBHOMN XU3HU

cOepeKeHUsl 3I0POBbSI M OKPYKAKOIIEeH
[IPUPOJHON CpeJbl; IOHUMATh BPEL
OTIaCHOCTH) BO3JICHCTBUSI HA JKUBBIC
OpraHu3Mbl ONIPEIEIEHHBIX BEIIECTB,
cMmbica nokazartens [IJIK nosicHsTh Ha
MpUMepax CIoCOOBl yMEHBIIEHUS U
MpPEeIOTBpAIllEHUs UX BPEIHOI O
BO3J U CTBUS

- AHaATM3UPOBATh U KPUTHUUECKHU
OIleHNBaTh HH(GOPMAIIHIO, CBI3aHHYIO
C XUMAYECKHUMH TIPOIECCaMU U UX
BIIMSTHUEM Ha COCTOSIHHE OKpY>KaroIlieit
cpenst

- Mconp30BaTh MONyYeHHBIE 3HAHUS
M TpencTaBiIeHus o cepax
NMesTeTbHOCTH, CBI3aHHBIX C HAYKOU U
COBPEMEHHBIMHU TEXHOJIOTHUIMU, KaK
OCHOBY JUIsl OpDHEHTAIlUH B BBIOOpE CBOSH
Oynymiel mpodeccuoHanbHON

e TeTbHOCTH

- [lpuaumars ydacTue B 00CYXIACHUH
MpoOJieM XUMHUIECKOH U
PKOJIOTUYECKOW HAIPaBICHHOCTH,




BBICKA3bIBaTh COOCTBEHHYIO TTO3UIUIO 11O
mpobieMen mpeajgaratb BO3MOKHBIE
MyTH €€ pelIeHUs




