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MOSACHUTEJBbHASA 3AIIUCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE CpeAHEro ooOmero oOpa3oBaHUS
pazpaborana Ha ocHoBe dDenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanuu B Poccuiickoit ®@enepaiumy, TpeOOBaHU K pe3yJbTaTaM OCBOCHUS
dbenepanpHOll 00pa3oBaTEIBbHON IPOTPpaMMBbI CpeIHEro oOIero oOpa3oBaHUs
(®OIT  COO), npencraBieHHbix B DenepalibHOM  TOCYJIapCTBEHHOM
obpazoBarenbHoM craHgapre COO, c¢ yuérom Konnenuuu mnpenogaBaHus
ydyeOHOro mpenMera «XuUMHUs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoii
denepanuy, peamu3yIOIIMX OCHOBHBIE 00pa3oBaTelbHbIE MPOTrpamMMbl, U
OCHOBHBIX TOJIOKEHUM «(CTpaTeruu pa3BuTHS BocnuTaHus B Pocculickoi
Oenepanun Ha niepuoa a0 2025 roga» (Pacmopsikxenue I[IpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOJXOAOB K pa3pabOTKe MpOorpamMmbl MO XMUMHH, K OIPEACICHUIO
oO1ielt ctparerun oOy4eHus, BOCIUTaHUS U pa3BUTHS 00YUaIOIIUXCS CPECTBAMU
ydyeOHoro npeamera « Xumus» 11t 10—11 kiraccoB Ha 6a30BOM YPOBHE COCTABUIIU
koHnentyanbHbeie nojioxkeHus ®I'OC COO o B3auMoOOYyCIOBJICHHOCTH IIEJeH,
collep KaHUs, PE3yJbTaTOB OOy4YeHUsST W TPeOOBaHMI K YPOBHIO TOJTOTOBKH
BBITTYCKHUKOB.

XHAMHUYECKOE oOpasoBanue, MOJIy4aemMoe BBIITYCKHUKaMU
o011eo0pa3oBaTeNIbHONM  OpraHU3alMM, SIBJISIETCS HEOTHEMJIEMOM YacThlO UX
obOpazoBaHHocTH. OHO CHOYXKUT 3aBEepUIAIONIMM 3TalloOM peaju3aluyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOYEBBIX IEHHOCTEH, MPHUCYIINX
[EJIOCTHOW CHCTEME XHUMHYECKOro oOpa3oBaHHs. OJTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB IPUPObI, (HOPMUPOBAHKS MUPOBO33PEHUS U OOLIEH KyIbTYPHI
YeJioBeKa, a TakKKe DJKOJOTMYeCKHM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3I0POBBI0 M TPUPOAHON cpene. Peanusyercs XuMuyeckoe o0Opa3oBaHuE
00yJaroIuXxcsi Ha ypOBHE CPEHETO 00IIero 00pa3oBaHus CPEeICTBAMU yUeOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TOCTPOCHHE KOTOPOIrO OIpPENEIEHbl B
mporpaMme MO0 XMMHUHM C YYETOM CHEHM(PUKM HAyKHM XUMUU, €€ 3HAUYCHUS B
MO3HAHUU TIPUPOJBI U B MATEPHAIBHOW KM3HU OOIECTBA, a TaKXKE C y4ETOM
O0mmMX T1eNell M TPHUHIIUIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpesiHero obmero oopasoanus B Poccuiickoit deneparum.

XuUMHSI KaK dJIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UIpaeT 0coOyl pojb B

COBPEMEHHOW IMBUJIM3AIMU, B CO3/IaHMM HOBOM 0a3bl MaTepUalbHOU KYJIBTYPBHI.
Ona BHOCHUT CBOM BKJIaJl B ((OPMHUPOBAHHE PAIIIOHATIFHOTO HAYYHOTO MBIIIUICHHUS,
B CO3J]aHUE IIEJIOCTHOTO MPEACTABICHUS] 00 OKPYXAIOIEM MHUPE KaK O €JIMHCTBE
MPUPOALI U YeJIOBEKa, KOTOpoe (OpPMHUpPYETCS B XMMHH HA OCHOBE TMOHUMAHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOLIET0 MHPA, OCO3HAHUS B3aUMOCBSI3H MEXITY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMU 00JIACTSIMU MTPUMEHEHUS.



TecHO B3aMMOJEUCTBYSL C JIPYTMMH €CTECTBEHHBIMU HayKaMH, XUMHUs CTaja
HEOTHEMJIEMOM YaCThIO MUPOBOU KyJIbTYPbl, HEOOXOIUMBIM YCIOBUEM YCIIEITHOTO
TpyJa M KHU3HU Kaxaoro ujeHa oOmectBa. CoBpeMeHHas XHMHS KaK Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMH HAIlpaBJICHA Ha pEIICHUE
I00aNbHBIX TPOOJIEM YCTOMYMBOTO pa3BUTUS YEJIOBEUECTBA — ChIPHEBOI,
HHEPreTUYECKOM, TUIIICBOM, SKOJIOTUUECKON 0€30MTaCHOCTH M OXPaHbI 310POBbSI.

B coorBercTBUM € OOMIMMHU LEISIMH W TPHUHLIMIIAMUA CPEJAHETO OOILEro
oOpa3oBaHus coaepxkanue npeamera «Xumus» (10—-11 knaccel, 6a30BbIi YpOBEHb
W3YYEHUS) OPUEHTUPOBAHO NMPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO IOJATOTOBKY
oOyyJarommxcsi, HEO0OXOJUMYI0 UM IS  BBIPAOOTKH  MHPOBO33PEHUECKUX
OPUEHTHPOB, YCIEIIHOIO BKJIOUEHHS B JKU3Hb COLUYMA, MPOJOJDKEHUS
00pa30BaHMsl B pa3TUYHBIX 00JIACTSIX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocraBnsitoliuMu  nipeamMeTa  «XUMHS»  SBISIIOTCA  0a30Bble  KypChl —
«Oprannyeckas xuMus» U «OOmass ¥ HeOpraHuyeckass XHUMHsS», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHUSI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HayKu: cucTeEMa
3HAHHM 110 HEOPTaHWYECKON XUMUH (C BKIIOUEHUEM 3HAHUH U3 00IIel XUMUH) U
OpraHn4ecKkon Xxumuu. POpMHUPOBAHME NAHHOM CUCTEMBI 3HAHUW IPU U3YYECHUU
npeaMera 0OeCleYyrMBaeT BO3MOXKHOCTh PAaCCMOTPEHHUSI BCEr0 MHOTooOpasus
BEII[ECTB Ha OCHOBE OOIIUX MOHATUM, 3aKOHOB ¥ TEOPUN XUMHUH.

Crpykrypa comepkanus KypcoB — «Opranuueckass xumus» u «OOmas u
HEOpraHuyeckas XuMus» copMmupoBaHa B MHporpaMMe MO XUMHUH Ha OCHOBE
CUCTEMHOTO TOJXO0/Ja K U3y4YeHHI0 Yy4eOHOro wMarepuaia u 0O0ycClIOBJIEHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  Ppa3BUTHEM  3HAHUM Ha  ONpPEAENIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce€ OpPraHMYECKOM XHWMHH BEIIECTBA
paccMaTpUBAKOTCS HA YPOBHE KJIACCUYECKOM TEOpUU CTPOCHHSI OPraHHMYECKHX
COCIMHEHHI, a TakKe€ Ha YpPOBHE CTEPEOXUMHUYECKHX M DJIEKTPOHHBIX
OpeJCcTaBlIeHU O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4yaeMbIX B Kypce
BELIECTBaX JAAOTCS B Pa3BUTHH — OT YTJIEBOJOPOIOB A0 CIOKHBIX OMOJIIOTHYECKU
aKTHBHBIX COEIUHEHHMU. B Kypce OpraHM4ecKol XUMHUH IOJIy4arOT pPA3BUTHE
copMUPOBAaHHBIE HAa YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUs TMEPBOHAYAIBHBIC
IPEICTABICHHS O XUMUYECKOM CBSI3U, KJIACCH(PUKAITMOHHBIX MMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEILECTB OT UX CTPOCHMSI, O XUMUYECKON pEeaKuu.

[Ton HOBBIM yrjOM 3peHHs B mpeamere «XuMHs» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl WM3YUYECHHBIM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs
TEOPETUYECKUI MaTepuan U (PaKTOJIOTMYECKHE CBEIEHUS O BellecTBaX U
XMMHYECKON peakuuu. Tak, B "acTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMHSD» OOyYaroIUMCs TPEAOCTABISIETCS BO3MOXKHOCTh OCO3HAaThb 3HAUYECHHE
NEPUOANYECKOr0 3aKOHA C OOLIETEOPETHUECKUX U METOJIOJIOTMYECKUX IMO3ULIUH,



ryoXXe TMOHATh MCTOPUYECKOE W3MEHEHHE (PYHKIMI 3TOro 3akoHa — OT
o0oOmIaromiei 10 0ObICHSIOMIENH U IPOrHO3UPYIOIIEH.

Envnas cucreMa 3HaHMM O BOXKHEWIIHMX BELIECTBAX, MX COCTaBE, CTPOECHUH,
CBOMCTBAax M IPUMEHEHHH, a TAKXKE O XMMHUYECKUX PEAKIUAX, UX CYLUIHOCTH U
3aKOHOMEPHOCTSX MNPOTEKaHus JomnoyiHseTcs B Kypcax 10 um 11 xkmaccos
JIIEMEHTAMHU COJEP)KAHMS, WMEIOIIMMH KYJbTYPOJIOTMYECKHM W MPUKIAJTHON
XapakTep. OTH 3HaHHUA CIOCOOCTBYIOT TIOHMMA@HHIO B3aMMOCBS3M XUMHH C
JPYTUMU HayKaMU, PAacKpbIBalOT €€ poJib B MO3HABATEIILHOW M MPAKTHYECKOM
JESATEIBHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHMIO YBAXKEHHSI K IIPOLECCY
TBOPYECTBA B 00JIACTUM TEOPHUM U NPAKTUYECKUX NPUIIOKEHUN XUMUH, TOMOTat0T
BBIMYCKHUKY OpPHUEHTHUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobsieMax, CBA3aHHBIX C XUMHUEH, KPUTUYECKU OCMBICIMBATh MHPOPMAIUIO U
IPUMEHATh €€ Ui IIONOJHEHHs 3HaHWM, pEUICHUS MHTEIUICKTYalbHbIX |
IKCIEPUMEHTAJIbHBIX CCIEA0BATEIbCKUX 3a1a4. B 11e510M conepkanue yueOHOro
npeaMera «XHMHsSD»  JAHHOTO — YPOBHSL  M3YyYEHHMS OPUEHTUPOBAHO  Ha
dbopMupoBaHrue y oOydaroIIMXCsl MHUPOBO33PEHUECKONH OCHOBBI JJIi TOHHWMAaHUS
dunocopckux uaeH, Takux Kak: MaTepualbHOE €IWHCTBO HEOPTraHMYECKOro M
OpPraHUYECKOTO MHpa, OOYCIOBIEHHOCTb CBOMCTB BELIECTB WX COCTABOM MU
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SBJICHUW IIyTEM OSKCIEPUMEHTA W
pellieHusT MPOTUBOPEUMH MEXAYy HOBBIMH (akTaMH UM  TEOPETHUECKUMHU
IPEINOCHUIKAMU, OCO3HAHUE POJIM XMMHH B PEIICHUN YKOJIOTHYECKUX MPOOIeM, a
TaKKe MpooiieM cOepeKEHHs SHEPTETUIECKUX PECYPCOB, CHIPbS, CO3/1aHUsI HOBBIX
TEXHOJIOTMI ¥ MAaTEpUAJIOB.

B maHe pemeHus 3agad4  BOCIIMTAHMS, pPa3BUTHUSA U COLMAINA3ALUU
O0y4aroluxcsi MPUHATHIE MPOTPaMMON MO XHMHUU MOAXOABI K ONPEIEICHUIO
COJEpKaHUSI M TIOCTPOCHHUSI TpeAMETa MpeayCMaTpuBaioT (hopMHupoBaHUE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACUCTBUM, HMEIOMMX 0a30BO€ 3HAUYECHUE IS
pPa3IMYHBIX BHJOB JESATEIBHOCTH: pEUIeHUs NpoOsieM, NOHCKa, aHalu3a M
00paboTKu MHPOPMAITUU, HEOOXOAUMBIX JUISI IPUOOPETEHUS OTIBITA TIPAKTHIECKOMN
U HCCIIEIOBATEIbCKON AESTENbHOCTH, 3aHMMAIOUIEH Ba)KHOE MECTO B MO3HAHUU
XUMUHU.

B npakTtuke npenogaBaHUs XMMHMM Kak Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBaHMsl, TaK U HA YPOBHE CPEIHEr0 0011ero o0pa3zoBaHusl, IPU ONPEAETICHUH
COJIEpKATEeNIbHONM XApaKTEPUCTUKU LeJIed HW3Y4YeHUs NpeIMETa HaIlpaBJICHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAAUIMOHHO MNPU3HAETCS (OPMHPOBAHHUE OCHOB
XMMHUYECKONM HAayKH KaK 0O0JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMUS, MPAKTHUECKON
JEATEIbHOCTH YEJIOBEKa M KaK OJHOrO0 M3 KOMIIOHEHTOB MHPOBOU KyJbTypbl. C
METOAUYECKOW TOYKM 3PEHUS TAKOM IMOAXOJ K ONPENEIICHHUIO LEJNeH WU3Y4YCHHs
IIpEeIMETA SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3PEHMS T[JIaBHBIMHU LEJISIMU H3YyYEHHs NpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 =11 ki1.) siBASIIOTCS:

e (opMHUpPOBaHHWE CHUCTEMbl XUMHUYECKHUX 3HAHUM KaK  BaKHEUIIeH
COCTaBJISIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, B OCHOBE KOTOPOU
JeXaT KIIYeBble MOHATHA, (yHIaMEHTAJIbHbIE 3aKOHBl M TEOPUU XHUMHUH,
OCBOEHHUE f3bIKa HAyKH, YCBOCHHE M NMOHUMAHHE CYLIHOCTU IOCTYIHBIX
000011IeHNIT MHUPOBO33PEHUYECKOr0 XapakTepa, O3HAKOMIIEHHE C HCTOpUEn
UX PA3BUTHS U CTAHOBIICHUS;

e (opMupoBaHHE U Pa3BUTUE NPEICTABICHUN O HAYYHBIX METO/AaX MO3HAHUS
BEIIECTB M XUMHYECKHX peakuui, HEOOXOMUMBIX [UIsi TpPUOOpETEHUs
YMEHHII OpPUEHTHPOBATHCA B MHPE BEIIECTB M XUMUYECKUX SBIICHHU,
MMEIOIIMX MECTO B MIPUPOJIE, B IPAKTHUUECKON U TOBCETHEBHOM KU3HU;

e pa3BUTHE YMEHHUU U CIOCOOOB ACSITETLHOCTH, CBA3AHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XUMHUYECKOTO SKCIIEpUMEHTa, COOIOJCHUEM TpaBUII
6e30macHOr0 OOpaIIeHusI C BEIIECTBAMHU.

Hapsiny ¢ atum, coaeprkareibHas XapaKTEpUCTHKA LIEJIEH U 3a7a4 U3yYEHUS
IpeaMETa B MpOrpamMMe Mo XMMHUH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMH IPUOPUTETAMH B CHCTEME CpeIHero o01ero oopasoanus. CeronHs B
OpenofaBaHUM XUMUU B OOJbIIed CcTeneHH OTAAéTcs  MPEANOYTEHHE
MPAKTUYECKOM KOMIIOHEHTE COJAEp>KaHUs OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMYCKHUKA 00I1€00pa3oBaTeIbHOM OpraHu3alliK, BIAJCIOLIEIO He
HA0OpOM 3HAHUW, a (PYHKIMOHAIBHOM T'PaMOTHOCTBIO, TO €CTh CHOCOOaMU U
YMEHUSMH aKTUBHOTO TOJYYEHHsS 3HAHUW W NPUMEHEHHUS MX B PEAJbHOW >KU3HU
JUISl peLUIEHUS TPAKTUYECKHX 3a/1ay.

B cBA3M ¢ 3TUM IIpU U3y4yeHUM IpeaMera «XUMHUS» JTOMHUHHUPYIOLIEE
3HaUYE€HHE NMPUOOPETAIOT TaKUE 1IEJIM U 3a/1a4H, KaK:

amanranusi o0ydJaroumxcs K YCIOBHSM JWHAMUYHO Pa3BUBAIOILIETOCS MHpA,
bopMHpOBaHHE  HHTEIUIEKTyaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSATEIHLHOMY MPUHSATHIO TPaAMOTHBIX
pelIeHNI B KOHKPETHBIX )KU3HEHHBIX CUTYalUsAX, CBSI3aHHBIX C BEIIECTBAMU U UX
IIPUMEHEHUEM;

dbopmupoBanne y OOy4aromMxcs KJIIOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIIETECHIIMI), HMMEIOIIMX YHUBEPCAIBbHOE 3HAYEHHE IJIs1 PA3JIUYHBIX BHJIOB
NESTEeILHOCTH: pelIeHus: mpo0sieM, MOUCKa, aHajau3a U o0pabOTKM MH(POpPMAIINH,
HEOOXOJUMBIX Ui TNPUOOPETEHMs OIbITa JEATEIbHOCTH, KOTOpas 3aHUMAaeT
BA)XHOE MECTO B IIO3HAHMM XUMHH, a TaKXKe U1 OLEHKH C MO3ULUI
HKOJIOTUYECKON OE€30MacCHOCTH XapakTepa BIMSHUS BEUIECTB M XUMHUYECKHX
IIPOLIECCOB HA OPTAHU3M YEJIOBEKA U IIPUPOJHYIO CPEAY;



pa3BUTHE TO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYAIBHBIX U TBOPUYECKUX
CHOCOOHOCTEH 00yUaroIMXcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpETaTh HOBbIE
3HAHUS 110 XUMUH B COOTBETCTBHHU C KU3HEHHBIMHU MOTPEOHOCTSIMH, UCTIOIH30BATh
COBpeMeHHbIe MH(GOPMAIMOHHBIE TEXHOJOTHH JJIs TOWCKA W aHalu3a ydeOHOW H
HAYYHO-TIOMYJISIPHON MHPOPMAITUU XUMUYECKOTO COACPKAHUS;

(dbopMUpOBaHKE U PA3BUTHE Y O0YUYAIOIINXCS ACCOLUATUBHOTO U JIOTHYECKOI0
MBILUICHUS, HA0JII01aTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE 0COOEHHO
HEOOXOJUMBI, B YACTHOCTH, MpPH IJIAHUPOBAHUU U TPOBEACHUH XHMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTM B T'YMaHHCTHYECKOM
HANpPaBJIEHHOCTH XMMHH, €€ BaXXHOW POJM B PELICHUHU TI00AIBbHBIX MpPoOsieM
palroHaIBHOIO MPUPOAONOIB30BAHUS, TOTIOTHEHHSI SHEPTETUUECKUX PECYPCOB U
COXPaHEHHUs TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpEKHOTO
OTHOIIICHUS K TIPUPOJIE W CBOEMY 3JIOPOBBIO, a TakKe MPUOOpPETEHHS OIbITa
UCTIOJIB30BAaHUSl TIONYYSHHBIX 3HAHWUU Il TPHUHATUS TPAMOTHBIX PEIICHUH B
CHUTYAIUSX, CBI3aHHBIX C XUMHUYECKUMHU SIBICHUSMHU.

B yueOnoMm mnaHe cpeaHero ooOmero oOpa3oBaHHUs MNPEAMET «XUMUS)
©a30BOT0 ypOBHS BXOJUT B COCTaB IpeaMeTHON 00nacTn « EcTecTBeHHO-HAYYHBIS
IPEIMETHD.

OO11ee Yncao 4acoB, OTBEIEHHBIX AJI U3YUCHHUS XUMUH, Ha 0a30BOM ypOBHE
cpenHero oomero oopazoBanus, coctaisieT 68 yacos: B 10 kimacce — 34 gaca (1
yac B Heneno), B 11 kiacce — 34 gaca (1 gac B Heneno).



COAEPKXAHUE OBYYEHUA
10 KUIACC
OPT'TAHUYECKASA XUMHUA

Teopernyeckne 0CHOBBI OPraHNYeCKONH XUMUH

[IpeameT OpraHyecKo XuMuU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAUCHHE B
MOJIyYEHUM HOBBIX BEIIECTB M MaTepUaioB. Te€Oopusi CTpPOEHUs OpPraHUYECKHUX
coenuHennit A. M. byTtiepoBa, e€ ocHOBHbIE NTOJIOkKEHUS. CTPYKTypHbIE (DOPMYJIBI
OpraHMYeCKMX BEIIeCTB. [OMOJOrHs, u30Mepus. XUMHYECKas CBSI3b B
OpPraHUYECKUX COEIUHEHUAX — OJUHAPHBIE U KPATHBIE CBS3H.

[IpencraBienne o kinaccupuKalUu OpraHMYECKUX BellecTB. HoMeHkmaTypa
OPraHUYECKUX COEAMHEHUH (CHUCTeMaTudeckas) W TPHUBHAJIbHbBIE Ha3BaHMs
BOKHEUIINX MPEICTABUTEIIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEPUMEHTAIbHBIE METOJABl HM3Y4YEHHMS BEIIECTB W HX IPEBpaIICHUM:
O3HaKOMJIEHHE C oOpa3laMd OpPraHMYECKUX BEIIECTB M MaTepualaMH Ha HX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOMIOJEHUE W
ONMCAHUE IEMOHCTPALMOHHBIX OIBITOB IO IPEBPALICHUIO OPTaHNYECKUX BEILECTB
[P HarpeBaHuU (TU1aBJIEHUE, OOYIJINBAHUE U TOPEHHUE).

Yraesopopoasl

AJNKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKHH psa. MeTraH M 3TaH —
IpoCTeillie NPEeJCTaBUTENN alKaHOB: (PU3NYECKUE W XHUMUYECKHE CBOMCTBA
(peakuuy 3aMEIIeHHUs M TOPEHMsI), HAXOXKIACHHE B MPHUPOAE, IOIYYEHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKUI PsiA. DTUIIEH U MPONWIEH —
NpOCTEHIMe MPEACTABUTENN AalKeHOB: (PU3NYECKUE W XHMHUYECKHE CBOWCTBA
(peakuuMy THAPUPOBAHUS, TaJOTCHUPOBAHUS, TUAPATALMU, OKHUCIEHUS U
NOJIUMEPU3ALIIH ), TOJTyUYEHUE U IPUMEHEHHE.

Ankanuenbl: OytamueH-1,3 u MetunOytanueH-1,3: cTpoeHue, BaKHEUITHE
XUMUYECKHUE CBOMCTBA (peakuus nosimMepusaiuu). [lomyyeHne CUHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: cOCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psll. AlleTUIIEH
— MpPOCTEHIIMHA MpEeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3NYECKUE HU
XUMHUYECKHE CBOMCTBA (pEeakUWy THAPUPOBAHUS, TajJOr€HUPOBAHUs, THIpaTaluy,
TOpEHUs ), TOJIyYeHUE U PUMEHEHHUE.

Apensl. benzon: cocra, ctpoeHue, (uU3NUECKHE M XUMHUYECKHE CBOMCTBa
(peakuuy TajJOreHUPOBAaHUS M HUTPOBAHHUA), MOTy4YEHHE W NpuMeHeHue. Toayon:
cocmae,  cmpoeHue,  Quauyeckue U  XUMuyeckue  ceolcmea  (peakyuu
2AN02EHUPOBANHUA U HUMPOBAHUs), NOAyYeHue U npumeHnenue. TOKCUYHOCTD



apeHoB. ['eHeTMYeckass CBsS3b MEXIYy YIVIEBOJOPOAAMH, MNPHUHAIIEKAIIUMHA K
pa3IUYHBIM KJIACCAM.

[IpuponHble MCTOYHUKH YII€BOAOPOAOB. IlpupoaHblii ra3 W IOIyTHBIE
HeTsaubie ra3el. Hedth u e€ mpoucxoxiaenue. CriocoObl nepepadOTKu HEePTH:
NEPErOHKa, KPEKUHT (TEPMUYECKHUM, KaTalUTUYecKuil), muponu3. I[IpomyKTs
nepepadoTku HeTH, UX TPUMEHEHUE B IPOMBIIINICHHOCTH U B ObITY. KaMeHHbIH
yTOJIb U IPOAYKTHI €r0 nepepaboTKu.

DKCIEPUMEHTAbHBIE METOJbl HW3YYEHHUS BEIIECTB W HUX MpEBpalleHUI:
O3HAKOMJIEHME C 0Opa3llamMu IUJIacCTMAacC, KaydyKOB M PE3UHBI, KOJUICKIUU
«Hepts» u  «Yroiap», MOACIUPOBAHHWE MOJIEKYJ  YIJIEBOAOPOJIOB U
raJIoreHOMPOU3BOIHBIX, IPOBEICHNE TPAKTUUECKON PaOOThI: OTYyUYEHHUE ITUIICHA

Y U3YUYEHHE €TO CBOWCTB.

Pacuérurle 3agaun.

BeluncneHnss mo ypaBHEHMIO XHUMHUYECKOM peakiuu (Maccel, 00OBbEMa,
KOJINYECTBA UCXOJAHOTO BELIECTBA WJIM NMPOJYKTAa PEAKLUUH MO U3BECTHBIM MaCCE,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB WU MPOIYKTOB PEAKITUN).

Kucaopoacoaep:xanue opranu4ecKkue CoeAMHEHUs

[IpenenpHple OQHOATOMHBIE COHUPTHL. METaHOI M O3TAaHOJN: CTPOCHHE,
busznueckue M XUMHYECKHME CBOMCTBA (peaklud C AaKTUBHBIMHU MeETaJlJIaMH,
rajoreHoBOJIOPOJIaMH, TOpPEHUE), NpUMEHEHHE. BOIOpOJHbBIE CBS3U MEXIY
MOJIEKYJIaMU COUPTOB. [[efiCTBHE METaHOJIa U ATAHOJIa HA OPTaHU3M YEJIOBEKA.

MHOroaToMHbl€  COMPTHL. DTWICHIJMKOJIb W  TJIHMIEPUH: CTPOCHHE,
dbuznueckue W XUMUYECKHE CBOMCTBA (B3aMMOJEHCTBHE CO IIEIOYHBIMU
MeTajllaMH, KaueCTBEHHas peakiusi Ha MHOroaTOMHbIE cHupThl). [lelicTBue Ha
Opra’usMm 4esnoBeka. [[pumeHeHne ruueprHa U STHICHTJIMKOJIA.

®deHoJ:  CTPOCHHWE MOJEKYJbl, (HU3WYEeCKHe ¢ XUMHUYECKHE CBOMCTBA.
ToxcuuHocth Penona. [Ipumenenue dhenona.

Anpneruibl U Kemouwvl. DopManbaeruj, alueTalbACTHI: CTPOCHUE,
dbu3nyeckrue M XUMHUYECKHE CBOMCTBA (pEaKI[Mu OKUCICHHS M BOCCTAHOBJICHMSI,
KaueCTBEHHbBIC PEAKIUH), TOJIyUYEHUE U IPUMEHEHHUE.

ODHOOCHOBHBIE TIpe/AC/bHbIE KAapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCyCHasi KHUCIIOTBI: CTpOCHHE, (DU3MYECKHEe W XMMHYECKHE CBOMCTBa (CBOMCTBA,
oO1rue I Kjlacca KUCIOT, PeakIus dTepUPUKALINH ), TTOJTyYEeHUE U TPUMEHEHHE.
CreapuHoBasi U OJICMHOBAasT KUCJIOTHl KAaK MPEACTABUTENIM BBICIIMX KapOOHOBBIX
KHUCJIOT. Mblj1a KaK COJIM BBICIIMX KAPOOHOBBIX KHCJIOT, UX MOIOIIIEE ICHCTBUE.

Cnoxnble 2¢GuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [uuponus
cioxHBIX 3¢upoB. Kupsl. ['uaponus xxupos. [IpumeHenue xxupoB. buongornyeckas
POJIb KHUPOB.



VYrneBoabl:  cocraB, KilacCUPHUKanus ~ YrieBoJoB  (MOHO-, JU- H
nosucaxapuabl). [1oko3a — mpocTeriuii MOHOCaxapua: 0COOEHHOCTH CTPOSHUS
MOJIEKYJbl, (U3NYECKUEe U XMMHYECKHE CBOMCTBa (B3aUMOJEWCTBHUE C
ruapokcugom meau(Il), oxucienne ammMuadHbIM pacTBopoM okcuja cepedpa(l),
BOCCTAHOBJICHHE, OpO’KEHHE TIIOKO3bl), HAXOXJACHHUE B TPUPOJE, NMPUMEHEHHE,
ouonoruueckas poiib. orocunres. Ppykro3a Kak U30MeEp TIIOKO3bI.

Kpaxman u nemmono3a Kak HpuUpojHble mojauMmepbl. CTpoeHHe Kpaxmala U
HEeJUTI0N03bl.  DU3NYecKkne W XUMHYECKHE CBOWCTBAa Kpaxmana (THAPOIHU3,
KaueCTBEHHAs peaKIusi C HOJIOM).

DKCIEPUMEHTANbHBIE METOJbl HW3Y4YEHHUS BEIIECTB U HUX MpEeBpalleHUi:
npoBeJcHNE, HAOMIOJICHUE W OINMCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIHUPTOB, KAaUECTBEHHBIE PEAKIMH OJHOATOMHBIX CHUPTOB (OKHUCIEHHE 3TaHOja
okcugoMm Meau(Il)), MHOroaTroMHbBIX CHOUPTOB (B3aMMOJICUCTBHE TIIMIIEPUHA C
ruapokcuom meau(Il)), anpaeruaoB (OKUCISHHE aMMHUAYHBIM PACTBOPOM OKCHIA
cepeopa(l) u tumpoxcumom wmemu(Il), B3ammMopeiicTBHE Kpaxmaia € HOJOM),
NPOBEJICHUE MPAKTUYECKON pabOThI: CBOMCTBA PaCTBOPA YKCYCHON KHUCIIOTHI.

Pacuérnbie 3anaum.

Bbluncienuss 1Mo yYpaBHEHMIO XWMHUYECKOW peakiuuu (Macchl, 00BbEMA,
KOJIMYECTBA UCXOJHOTO BEIIECTBA WM MPOAYKTa PEAKIMH 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB MM MPOTyKTOB PEAKIIUN).

A3oTCcoiepKale OpraHndecKue COSIMHEHMS.

AMMHOKHCIIOTHI Kak amdoTepHble opraHuyeckue coeauHeHus. duzmyeckue
U XMMHUYECKHE CBOMCTBA aMHHOKMCIOT (Ha MpUMepe TIuluHa). buonornueckoe
3Ha4YE€HHE aMUHOKHUCIOT. [lenTuapl.

benku kak mnpupojHbIE BBICOKOMOJEKYISApHBbIE coeauHeHus. [lepBuunas,
BTOpUYHAs W TpPETUYHAs CTPYKTypa OenkoB. XUMHYECKHE CBOWCTBAa OEIKOB:
TUJIPOJIN3, ICHATypalusi, KAYECTBEHHbIE PEAKIIMU Ha OEIKH.

OKClepUMEHTANIbHbIE METOAbl H3YYEHHs] BEIIECTB M UX MPEBpallCHUN:
HaOJI0/IEHUE ¥ OMUCaHUe IEMOHCTPAIIMOHHBIX OTBITOB: ICHATypallvs OCIKOB MPH
HarpeBaHWH, [IBETHBIC PEAKIINH OCITKOB.

BbicokomoieKyIsipHbIe COeTHHEeHMS

OCHOBHBIE TOHSTUS XMMHUHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENIEHb IOJUMEPU3AIINH, CPEIHSASL MOJIEKYJIIIpHASI
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISAPHBIX COCAUHEHUN —
TOJTUMEPHU3AIUS U TIOJTMKOH ICHCAITHSI.

OKclepUMEHTANIbHbIE METOAbl H3Y4YEHMsI BEIIECTB M MX MPEBpalllEHUM:
O3HAKOMJIEHHUE C 00pa3liaMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
Kay4yKOB.

MexnpenMeTHbIe CBA3H.



Peanm3zanyst MexXIIpeMETHBIX CBA3€H IPU U3yYEHUU OPTaHUYECKON XUMUH B
10 kmacce OCYIIECTBIAETCS 4Yepe3 HCIOIb30BaHUE KaK OOIIMWX €CTeCTBEHHO-
HAYYHBIX TOHATUN, TaK W TIOHSTHM, SBISIONIMXCS CUCTEMHBIMU JUISI OTACIIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIA.

OO1ue ecTeCTBeHHO-HAYYHbBIC TIOHATHUS: SBJICHUE, HAYYHBIN (aKT, TUIIOTE3a,
3aKOH, TE€OpHsl, aHAJIU3, CUHTE3, KiIaccuukaius, NepuoJUIHOCTb, HAOJIO/ICHUE,
U3MEepEeHHe, IKCIIEPUMEHT, MOIETUPOBAHUE.

duszuka: wmaTtepus, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKya,
HPHEPreTUYECKUl ypOBEHb, BEIIECTBO, TeJO, OOBEM, arperaTHoe COCTOSIHUE
BEIECTBA, (DU3NYECKUE BEIMYMHBI U €TUHULIBI UX U3MEPEHUS.

buonorus: kierka, opranmsMm, Oumochepa, oOMEH BEIIECTB B OpraHHU3ME,
¢doTrocuHTE3, OHOJIOTMYECKH AaKTUBHbIE BemiecTBa (O€NKH, YTIEBOJbI, >KUPHI,
dhepMeHTHI).

['eorpadusi: MuHepanbl, TOpHbIE MOPOAbBI, OJIE3HBIE MCKOIMAEMbIE, TOILIUBO,
pecypchl.

TexHonorus: mNHIEBbIE MPOIYKThl, OCHOBBI PAlMOHAIBHOTO MHTAHUA,
MOIOIINE CPEJNICTBA, JIEKAPCTBEHHBIE U KOCMETHUECKHE MpenapaThl, MaTEpUabl U3
HCKYCCTBEHHBIX M CUHTETHUYECKUX BOJIOKOH.

11 KITACC
OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH

XUMUYECKUN dIeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000JI0uKa. DHEPreTUYecKue YpPOBHHU, MOAYPOBHH. ATOMHBIE opOuTtanu, s-, p-, d-
aneMeHThl. OCOOCHHOCTH pacmpeeieHUsT JIEKTPOHOB MO OpOUTAIsIM B aTOMax
AJIIEMEHTOB MEPBbBIX YETHIPEX MEPUOJIOB. DIEKTPOHHASI KOHPUTYpaIis aTOMOB.

[Teproguueckuii 3akoH U [lepuoanyeckass cucteMa XUMHUECKUX JIIEMEHTOB
. . Mengeneesa. CBA3b NMepUOAUYECKOr0 3akoHa W lleproanyueckoil CUCTEMBI
xumuueckux anemeHToB JI. M. MenaeneeBa ¢ COBpEMEHHOM TEOpUEW CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XHUMHYECKUX DJIEMEHTOB U
oOpa3yeMbIX MMM TPOCTBIX M CIJIOKHBIX BEIIECTB IO TPYIIaM M TMEpUOJaM.
3HaYeHUe NMePUOJUYECKOr0 3aKOHA B PA3BUTHUH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKass CBS3b. BHAbI XWMHYECKOW CBSI3U
(KoBaJIeHTHasi HEMOJISIpHAsl W TOJISIpHAs, MOHHAsA, MeTajinyeckas). MexaHu3Mbl
oOpa3oBaHMsI KOBAJCHTHOW XWMHUYECKOW CBs3M (OOMEHHBIM U  JIOHOPHO-
akuenTopHslii). BomoponaHas cBs3b. BaleHTHOCTh. IEKTPOOTPHUIATEIBHOCTD.
Crenenb okucieHusl. NOHbI: KATUOHBI U AHUOHBI.



BemiectBa  MOJIEKYJSIPHOTO ¥ HEMOJIEKYJSIPHOTO  CTPOEHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THUIbI KPUCTALTUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIA KPUCTATUIMYECKON PEIIETKHU.

[lonaTHe O AgucnepcHbIX cucTeMax. VICTHHHBIE W KOJJIOMAHBIE PAaCTBOPHI.
MaccoBas 1071 BEIIECTBA B pacTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEJIMHECHUU. Homenknarypa
HEOPraHMYECKHX BeEIIeCTB. [ eHeTuyeckass CBSI3b HEOPraHUYECKUX BEIIECTB,
MIPUHAJJICKAITUX K PA3IMYHBIM KJIacCaM.

Xumuueckass  peakuusd. Krnaccupukanuss XMMHUYECKMX — peakuid B
HEOPraHUYECKOW M OPraHMYECKOM XMMHUHU. 3aKOH COXPAHEHUS MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUU TIPU XUMUYECKUX PEAKIUAX.

CKopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3inuHbIX (akTopoB. OOpaTHMble
peakuuu. XuMHueckoe paBHOBecHe. DakTOpbl, BIUAIONIME HA COCTOSHUE
XAMU4YeCcKoro paBHoBecus. [Ipunuun Jle [arense.

Dnextponutuyeckas aucconuanus. CribHbIC U ciadbie 5ekTpoauThl. Cpena
BOJIHBIX PaCTBOPOB BEIIECTB: KUCJAsl, HEUTpaJIbHAas, IIIEJI0YHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCINEPUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUs BEUIECTB W HMX IPEBPALLCHUIA:
neMoHcTpanus Tadmun «llepuogndeckas cucreMa XuMudeckux annemeHToB [, WM.
MenneneeBay, u3ydeHue Mojeiei KPUCTALTMYECKUX PEMIETOK, HAOIIOJCHHE U
OMHMCAHKE IEMOHCTPAITMOHHBIX U JIJAOOPATOPHBIX OIBITOB (Pa3JIOKEHUE TIEPOKCUAA
BOJIOPO/Ia B PUCYTCTBUU KaTalIN3aTOpa, ONPEIEIICHUE CPEIbl PACTBOPOB BEILIECTB
C TOMONIbI0O YHUBEPCAIBHOTO HWHJWKATOpPA, PEAKIHH HOHHOTO OOMEHa),
MIPOBE/ICHHUE MPAKTHUECKOU paboThl «BiusiHue pa3nudHbiX GaKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKIIUID.

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHUSIM XUMHYECKUX pEakuuid, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUYEThl C HUCIOJIB30BAHUEM IOHATHUS «MaccoBas
JTOJISL BEIIECTBAY.

Heopranuyeckasi XumMus

Hemeramnel. Ilonoxenne HemetaiuioB B llepuomnueckor  cucreme
xumudeckux sneMeHtoB JI. M. MenzaeneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
@duznyeckre CBONCTBA HEMETAJUIOB. AJUIOTPOIUS HEMETAUIOB (Ha MpuMeEpe
KHCIIOpOJa, cephl, pocdopa u yriaeposa).

XUMUYECKUE CBOMCTBA BaKHEUIIMX HEMETAIJIOB (TaJIOTEHOB, CEphI, a30Ta,
dochopa, yriepoma U KpeMHHS)) M UX  COCIMHEHHMA  (OKCHIIOB,
KHUCIIOPOJICOIEPKAIINX KUCIIOT, BOJIOPOIHBIX COSAMHEHUH ).

[IprumeHeHne BaXKHEUIIINX HEMETAUIOB U UX COCIMHEHUM.



Meramnel. [lomoxenne MeraiuioB B Ileproanyeckoil cucTeEME XUMHUYECKUX
anemeHnToB [[. WM. MenneneeBa. OcoOEHHOCTH CTPOEHUSI 3JEKTPOHHBIX 000JIOUEK
aToMoB MeTayuioB. OOmme ¢usznueckue cBoiicTBa MeTaioB. CIUTaBhl METaJUIOB.
DIIEKTPOXUMHUYECKUN P/l HATIPSHKEHUA METAJIJIOB.

XUMUYECKUE CBOMCTBA BAKHEUIIUX METAJJIOB (HATPHUM, Kaaul, KaJbIUH,
MarHui, aJlOMAHUHN, IIUHK, XPOM, JKeJI€30, MEJIb) U UX COCTUHCHUM.

OOwue crnocoObl MmoslydeHus MeTaysioB. [IprMeHeHne MeTalioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIBHBIE METOJbl HM3YyYEHUS BEUIECTB W HMX NPEBPALICHUN:
U3Y4YEHUE KOJUIEKIMU «MeTamuibl U CIUIaBbl», 00pa3l[0OB HEMETAJJIOB, PELICHUE
HKCIIEPUMEHTAILHBIX 3a7ad4, HAOJIO/ICHWEe W OINHUCAHWE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICUCTBHE THUAPOKCHAA ATIOMHUHHS C PACTBOPAMH
KHUCJIOT U IEJI0Ye, KaueCTBEHHbIC PEaKIUd Ha KAaTHOHBI METAJLIIOB).

Pacuérurle 3agaun.

Pacuérel mMaccel BemiecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJIMYECTBY
BEII[ECTBA, MAacce WIM 00bEMY OJHOTO W3 YYACTBYIOIIMX B PEaKIMM BEIIECTB,
pacu€Tsl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MTPOIYKTOB PEAKIIUU, €CITH OJTHO
13 BEUIECTB UMEET ITPUMECH.

XuMHSA M KU3Hb

Ponb xumMum B 0OECHEUEHHM 3KOJIOTMYECKOM, SHEPreTUYECKON M MUIEBOM
0e30macHOCTH, Pa3BUTHH MEIUIUHBI. [IOHATHE O HAy4YHBIX METOJMAaX TO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIHMN.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHIUIIAX [POMBIIIJICHHOTO
MOJIYYEHHUS BaXKHEUIIINX BEIIECTB.

UenoBek B MHpE BEHNIECTB M MATEPHUATOB: BAXKHEUIIHNE CTPOUTEIbHBIC
MaTepuaibl, KOHCTPYKIIMOHHBIE MATEpHUalbl, KpPACKH, CTEKIO, KEpaMHKa,
MaTepualibl JJig SJEKTPOHUKH, HAHOMATE€pUAJIbl, OPraHUYECKUE U MUHEpaJbHbIC
yaoOpeHus.

XuMHST U 3J0pOBbE YEIIOBEKA: MpPAaBWJIA HCMOJIb30BaHUS JIEKAPCTBEHHBIX
IpernaparoB, MpaBuiia 6€30MacHOTO CTIOIB30BaHUS IIPEMapaToB OBITOBON XUMHUHU
B IOBCEIHEBHOM JKU3HH.

MexXnpeaMeTHbIE CBSI3HU.

Peanmuzamusi  MeXNOpeIMETHBIX  CBsi3ed MpU  M3Y4YEHUM  OOmIe u
HEOpPraHN4eCcKo XumMuHu B 11 kmacce oCyIeCcTBISIETCS Yepe3 UCTIOIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TMOHSATUM, TaK W TIOHSATUN, SBIISIOIIUXCS
CUCTEMHBIMU JIJI1 OTJEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT' O IIUKIIA.

OO1Me ecTeCTBEHHO-HAyYHbIE TOHSTHS: HAy4YHbIM (akT, TUIOTE3a, 3aKOH,
TEOpUsl, aHaliu3, CHHTE3, KJIacCHU(pUKAIMs, TEePUOAUYHOCTh, HAOII0ICHUE,
AKCIIEPUMEHT, MOJICIMPOBAHNE, U3MEPEHHUE, SIBIICHUE.



®dusuka: MaTepus, SHEPTUsl, Macca, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOIl, PaIUOAKTUBHOCTb, MOJIEKYJIa, SHEPIreTHUECKUI YPOBEHbB, BEIIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHME BEILIECTBA, PU3NUECKUE BETUUYMHBI U €IUHUIBI UX
U3MEPEHUsi, CKOPOCTb.

buonorusa: kineTka, oOpraHu3M, O3KOCHUCTEMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHTbI, BATAMHHbBI, OOMEH BEILIECTB B OpraHU3Me.

['eorpadusi: MuHEpasbl, TOPHBIE MOPOIbI, OJE3HbIE MCKOMAEMbIe, TOIUIMBO,
pecypcehl.

TexHonorus: XMMHUYECKasi MPOMBIIUIEHHOCTh, METAJLIYprusi, MPOU3BOACTBO
CTPOUTENIbHBIX MAaTepUajoB, CEIbCKOXO3SMCTBEHHOE IPOU3BOACTBO, MHILEBas
IPOMBIIIICHHOCTh,  (papMalleBTUYECKass  MPOMBIIIJICHHOCTh,  MPOU3BOJICTBO
KOCMETHUYECKHX IMpernapaToB, IMPOU3BOACTBO KOHCTPYKLUHMOHHBIX MAaTE€pUAJIOB,
3IIEKTPOHHAS! IPOMBIIUIEHHOCTh, HAHOTEXHOJIOT HH.



[NTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XMMHWN
HA BA30BOM YPOBHE CPEJAHEI'O OBIIEI'O OGPA3OBAHINA

JIMYHOCTHBIE PE3YJIBTATDI

®I'OC COO ycranaBauBaeT TpeOOBaHMS K pe3yibTaTaM OCBOCHHS
oOy4YarolmMuMHUCId TporpaMM CpeaHero ooOimero oOpa3oBaHusl (JIMYHOCTHBIM,
METanpeAMETHbIM W TOpeaAMeTHbIM). HayuyHo-MeToauyeckod OCHOBOM s
pa3paboOTKU IMJIAHUPYEMBIX pPEe3yJbTaTOB OCBOEHHUS MPOTpaMM CpPEAHEro OOIIEero
00pa30BaHMUsl SIBJISETCA CUCTEMHO-AESITEIbHOCTHBIN MOIXO/.

B cooTBeTcTBUM C CHCTEMHO-AESATEIBHOCTHBIM MOIXOJOM B CTPYKTYpe
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MNpeAMeTa «XUMHUS» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BIICICHBI CIICTYIONTUE COCTABIISIFOIITHIE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKOM TPAKIAHCKOW HICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOATEIBHOCTH U CaMOOIIPEAEIICHHIO;

HaJIM4KMe MOTUBALIMY K OOYUYEHUIO;

1eJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMUHOCTH HAa OCHOBE
KJTIOYEBBIX [IEHHOCTEH M HCTOPUUYECKUX TPAIUIIMI 0a30BOI HAYKU XUMHUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIMUXCS PyKOBOACTBOBATHCS B CBOECH
JESATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMU yCTAHOBKAMHU, MPUCYIIUMHU IEIOCTHON
CUCTEME XMMHYECKOT0 00pa30BaHuUsI;

HaJIM4KE MPABOCO3HAHUS SKOJIOTUUECKOU KYJIbTYpPbl U CHIOCOOHOCTH CTaBUTh
LEIN U CTPOUTH )KU3HEHHBIE IJIaHBI.

JIMYHOCTHBIE pE3yJIbTaThl OCBOEHHUA MpeAamMeTa «XHMHS» JOCTUTAIOTCS B
CAMHCTBE YYEOHOW M BOCHUTATEIBHOW JAESITENBHOCTHU B COOTBETCTBUU C
I'YMaHUCTHYECKUMHU, COLIMOKYJIBTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU
U HUAealaMd POCCUKCKOTO TPaKJAHCKOTO OOIIEeCTBAa, MPUHATHIMU B OOIIECTBE
HOpMaMud U  TpaBUJaMH  TIOBEJIEHHUS, CIOCOOCTBYIOIIMMU  TPOIIECCaM
CaMOINO3HAHUS, CaMOpPAa3BUTHUS M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
oOyJarommxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS TMpeaMeTa «XUMHUS»  OTpaKaroT
c(OPMUPOBAHHOCTh ONBITA TIO3HABATENLHOM W TPAKTHUYECKOW JEATEITHbHOCTH
00yJaromuxcs 1Mo peaan3alui MPUHATHIX B O0IIECTBE LIEHHOCTEH, B TOM YHUCIIC B
4acTH:

1) rpaxxaaHCKOro BOCIMTAHUS:

0CO3HaHUs 00YYaIOIMMUCS CBOMX KOHCTUTYLIMOHHBIX NPaB U 0053aHHOCTEM,
YBaXXEHUS K 3aKOHY U MPABOIOPSIIKY;

NPEACTABICHUS] O COLMAIBHBIX HOPMax M MpaBUiaX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW [EATEIBHOCTH TMPU CO3JIaHUHU
y4eOHBIX TMPOEKTOB, PEUICHWU Y4eOHBIX W TO3HABaTEIbHBIX 3aJ]1ay, BBIMOTHECHUU
XUMHUUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HaMEPEHHs, JIOTHKY H
apryMEHTBI JIPYTUX TIPU aHAJIM3E PA3IUYHBIX BUIOB YUeOHOU JIEATEIIbHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUS

[IEHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY M HAyYHOMY HACJEIUIO
OTE€UYCCTBECHHON XNUMMHU;

YBaXEHUSI K IPOILIECCY TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUYECKOTO
MIPUMEHEHUSI XUMHH, OCO3HAHUS TOTO, YTO JOCTHIKEHHS HAYKUM €CTh PE3YJIbTar
JUTUTENIbHBIX ~ HAOMIOJIEHWH, KPOMOTIUBBIX  OKCIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSTHHOTO TPyJa YUYE€HBIX U MTPAKTUKOB;

WHTEpECa M MO3HABATEIbHBIX MOTHBOB B TOJYYEHUH U TMOCIEAYIOLIEM
aHanu3e uHGOpPMaIMU O TEPENOBBIX JTOCTHXKEHHUSX COBPEMEHHON OT€UECTBEHHOU
XUMUH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MMOBEICHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAllUU, CBSI3aHHBIE C XUMUYECKUMU SIBJICHUSIMU,
Y IPUHAMAaTh OCO3HAHHBIE PELICHUS], OPUCHTHPYSACh HA MOPAIIbHO-HPABCTBEHHBIC
HOPMBI U [IEHHOCTHU;

TOTOBHOCTHU OIICHUBAaTh CBOE MOBEJCHHUE U IMOCTYIKU CBOMX TOBApHIIECH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE IIOCIEACTBUU STHUX
MOCTYTIKOB;

4) popMmupoBaHUs KYJbTYPbI 310POBbA:

NOHMMAaHUA LEHHOCTEH 370pOBOro U 0Oe30macHoro obpasza JKU3HH,
HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PHU3NYECKOMY H
IICUXUYECKOMY 3/10POBBIO;

COOJIO/IeHUs TIpaBUJ 0e30MacHOro oOpalleHusi C BEHIeCTBaMU B OBITY,
MTOBCEHEBHOM KU3HU U B TPYAOBOM JIESITEILHOCTH;

MOHMMAHUSl 1LEHHOCTH TpaBUJl HHAUBUIYAJIHHOTO U  KOJJIEKTUBHOIO
0€30IacHOro MOBEJCHUS B CUTYaIUsAX, YTPOKAIOIIMNX 3JI0POBbIO U KU3HU JIFOJIEH;

OCO3HAHUSI TIOCIEJCTBUN W HEMPUATHS BPEAHBIX NMPUBBIYEK (YMOTpeOICHUS
aJIKOT0JIs, HAPKOTUKOB, KypEHUS );

S) Tpy10BOIr0 BOCIUTAHUSA

KOMMYHUKATUBHOM  KOMIIETEHTHOCTHU B  Yy4eOHO-HCCIEI0BATEIbCKOMN
NESATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOW U  JAPYrUX BHIAX
NEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Yy4YacTUE€ B PEUICHUM NPAKTHYECKUX 33734
COIMAILHOM HAIMpPaBJICHHOCTH (B paMKaX CBOETO KJiacca, IIKOJIbI);



UHTepeca K MPaKTUUECKOMY M3yUYeHUI0 podeccuil pa3inyHoro pojia, B TOM
YKCJIE HA OCHOBE PUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMHH;

YBAKEHUS K TPYAY, JIOISIM TPYJla U pe3yJIbTaTaM TPYJI0BOU NEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHAMBUIYAIbHOW TPaeKTOPHUHU
oOpazoBaHusi, Oyaymiedt mnpodeccu U peaau3alud COOCTBEHHBIX >KHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEN K XUMUU, UHTEPECOB U
noTpedHOCTEH 00111eCTBa;

6) 3K0JI0rH4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKU LEIECO00Pa3HOr0 OTHOIIEHUS K MPUPOJE, KaK HCTOYHHUKY
CYILLIECTBOBAHMS KU3HU Ha 3EMIIE;

NOHMMAaHUA TJI00aJBbHOTO XapakTepa SKOJOTHYECKHX MpoOsieM, BIUSHUSA
HPKOHOMHUYECKHX MPOLECCOB HA COCTOSIHUE MPUPOJIHON U COLIMAIIBHOM CPEJIbI;

OCO3HaHUS HEOOXOJUMOCTH HCIOJb30BaHUS JOCTHKEHUW XUMHUHM  JUIs
pELIEHHs] BOIPOCOB PALIMOHAIBHOTO MTPUPOIOIIOIb30BaHNUS,

AKTUBHOTO HENPUATHUS JEUCTBUH, NPUHOCIIIMX BPEI OKPYNKaOUIEH
OPUPOJIHOM cpesie, YMEHHUs MPOrHO3UPOBATh HEOJIArONpUSTHBIE 3KOJIOTUYECKUE
MOCJIEJICTBHSI MPEAITPUHUMAEMBIX IEHCTBHUI U MPEAOTBPAILATD UX;

HaJIM4Yus Pa3BUTOIO SKOJIOTMYECKOTO MBIIUICHHS, IKOJIOTUUECKON KYIbTYPBbL,
OmbITa NEATEIIbHOCTH AKOJIOTUYECKON HaIlpaBIICHHOCTH, YMEHHS
PYKOBOJICTBOBAaTbCSl UMU B MO3HABaTEIbHON, KOMMYHHKAaTUBHOM M COLUAJIbHON
NPaKTHUKE, CIOCOOHOCTH M YMEHHSA AaKTUBHO MPOTUBOCTOSATH HJICOJIOTUU
xeMohoouu;

7) HEHHOCTH HAYYHOT'O MIO3HAHUA:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILIECTBEHHOM MPaKTUKU;

NOHMMAaHUA CIEeUM(UKH XUMUU KaK HAayKd, OCO3HaHHMS €€ polu B
(OpMHUPOBAHUM PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpeJICTaBICHUsST 00 OKPY’KAIOLIEM MUPE KaK O €IMHCTBE MPUPOJIbI U YEJIOBEKA, B
NO3HAHUU NPHUPOAHBIX 3aKOHOMEPHOCTEH W PpEIIEHUWU MNpPOOJIEeM COXpaHEHUs
MPUPOTHOTO PAaBHOBECHS;

yOeXKJIEHHOCTH B  OCOOOW 3HAYMMOCTH XHMHHM JUI1  COBPEMEHHOMU
UMBWIN3ALMU: B €€ TyMaHHCTHYECKON HAMpPABICHHOCTH W BaXXHOM pOJIA B
CO37IaHUU HOBOM 0a3bl MaTEPUAIBHON KYJIBTYPbI, PEIICHUH TJI00ABHBIX MPOOIIEM
YCTOMYMBOI'O Pa3BUTHSI YEIIOBEUECTBA — CBIPHEBOW, DHEPrEeTUUYECKOW, IMUILEBOU H
AKOJIOTMYECKON O€30MacHOCTH, B Pa3BUTUM MEAUIIMHBI, 00CCIICUCHUHU YCJIOBHI
YCHEWIHOTO TpyJa M SKOJIOTMYECKHM KOM(OPTHOM JKM3HM KaXKIOro dJieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHUMAHUSA CYIIHOCTH METOJOB
MO3HAHMS, WCIOJB3YEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



N0JTy4yaeMble 3HaHMS ISl aHalIM3a U OOBSICHEHUS SIBJICHUN OKPYKAIOLIET0 MUpa U
IPOUCXOSAIINX B HEM U3MEHEHUH, YMEHUS JIeJaTh 000CHOBAaHHbBIE 3aKJIIOUEHHUS Ha
OCHOBE HAy4yHbIX (AKTOB M HUMEIOLUIMXCA JaHHBIX C LEJIbl0 MOJIYyYEHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
peleHus: Ipo0JieM B peasibHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K O3HAHUIO U HCCIIE0BATENBCKOM JAESITEIBHOCTH;

TOTOBHOCTM M CIIOCOOHOCTM K  HENPEPhIBHOMY  OOpa3oBaHUIO U
caMO00pa30BaHUIO, K AaKTUBHOMY IIOJYyYEHHUIO HOBBIX 3HAHMW 10 XHMHUU B
COOTBETCTBHUHM C KU3HEHHBIMH ITOTPEOHOCTSAMU;

UHTEepeca K 0COOCHHOCTSIM TpyAa B pa3inyuHbIX chepax mpodheccrnoHaIbHOM
NEeATEIbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOSHHUS Yy4eOHOTO mpeamera «XWMHs» Ha
YPOBHE CpeIHETO 00111er0 00pa3oBaHus BKIIOYAIOT:

3HaYMMble I8 (OpMHUPOBaHUS ~ MHUPOBO33PCHHUS  OOYYAIOIIUXCS
MEKTUCIUILTMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPAXKAIOIINE
IICIOCTHOCTh HAyYHOW KApTUHBI MHpa U CHCHU(PHUKY METOJOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBCHHBIX HayKaxX (MaTepHsi, BEIECTBO, YHEPT U, SIBIICHHUE,
IPOIIECC, CHCTEMA, HAYIHBIN (haKT, IPHUHIINII, THITOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIC0OBAHUE, HAOIIOICHUE, U3MEPEHHUE, IKCIICPUMEHT U JIPYTHUE);

yYHHUBEpCaJbHbIC yueOHbBIC NEHCTBUS (IMO3HABAaTEIbHBIC, KOMMYHHUKATUBHEIE,

PETYJISTUBHBIE), o0ecrnieunBaroIne dbopmupoBanue (GYHKIIMOHATEHOM
TPaMOTHOCTH M COIMATBHON KOMIETCHIIMH 00YYarOIINXCS;
CIOCOOHOCTD 00y4aroIuXxcs UCTIOJ30BaTh OCBOCHHBIE

MEXKIUCIUIUTMHAPHBIC, MUPOBO33PEHUECKHUE 3HAHWUS U YHUBEPCAIbHBIC YueOHBIC
JICUCTBHS B MIO3HABATEJILHON M COLIMATILHON MPAKTHUKE.

MertanpenMeTHble Pe3yJbTaThl OTPAXaIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH U  PETYJISITUBHBIMU
JICCTBUSIMU.

OBJaanenne YHUBEPCAJIbHBIMH Y4eOHBIMU NMO3HABATEJIbHBIMH
NeCTBUSMM:

1) 0a30Bble JIOrHYeCKHE 1eHCTBHUA:

CaMOCTOSITEIbHO  (DOPMYJIMpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENEeNATh LENU JACITEIbHOCTH, 3aJaBas MapaMmMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTAThI JIEATEIIbHOCTH C IOCTaBJICHHBIMHU 1ICJISIMU;

WCIIOJIB30BaTh MPU OCBOCHWUU 3HAHWUU MPUEMBI JJOTMUECKOTO MBIIUICHUS —
BBIJICISITh XapaKTepHbIC MPU3HAKU TMOHSITHUN M YCTaHABIMBAaTh MX B3aUMOCBS3b,



UCIOJIb30BAaTh COOTBETCTBYIOIINE MOHATHS [ OOBSICHEHHS OTJEIbHBIX (DaKTOB U
SIBIICHUH;

BBHIOMpATh OCHOBAaHUS W KpPUTEpUM IS KIAacCU(HUKAIMKM BEIIECTB H
XUMHWYECKUX PEAKIU;

yCTaHaBJIMBAaTh MPUYMHHO-CIECJICTBEHHBIE CBSI3M MEXAY H3y4YaeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTMUECKUE pPaCCYXKIeHUs (UHIYKTUBHBIC, JEAYKTUBHBIE, TIO
aHAJIOTUH), BBIABISITH 3aKOHOMEPHOCTH W MPOTUBOPEUYHUS B paccMaTpUBAEMBIX
ABJICHUSIX, (DOPMYJIMPOBATH BHIBOJIbI U 3aKIIIOUECHMUS;

MPUMEHSTH B MPOIIECCe MO3HAHUS, UCII0JIb3yEMble B XUMUU CUMBOJIUYECKHE
(3HAKOBBIC) MOJIEIH, IPEOOPA30BLIBATH MOICIIbHBIC TIPEICTABICHHS — XUMUICCKUAN
3HaK (CHMBOJI) DJEMEHTa, XUMHuYeckas (opMysa, YpaBHEHHE XUMHUYECKOU
peakiuu — MpPU PEIICHUU Y4eOHBIX MO3HABATENbHBIX M MPAKTHUECKUX 3ajad,
MPUMEHSTH Ha3BaHHbIE MOJICIbHBIC MPECTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
NPU3HAKOB U3y4aeMbIX BEUIECTB U XUMHUYECKHUX PEAKIIHI.

2) 6a3oBbIe HCCIEA0BATEIbCKUE IEHCTBUA:

BJIAJETh OCHOBAMH METOJOB HAay4YHOIO IO3HAHMUS BEIIECTB M XUMHUYECKHX
peaxkuuii;

dbopMyIUpOBAaTh 1IEJIM U 33]1a4U UCCIIEI0BAHUSI, UCTIOIb30BATh MOCTABICHHBIC
U CaMOCTOATEIbHO C(OPMYJIUPOBAHHBIE BOMPOCHI B KAadyeCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI sl (DOPMHPOBAHUS THUIMOTE3Bl MO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMbBIX CYKJICHHI;

BJIAJ€Th HAaBBIKAMU CAMOCTOSITEJIBHOTO IUJIAHUPOBAHUS M IPOBEACHUS
YUYEHHUECKUX SKCIEPUMEHTOB, COBEPIICHCTBOBaTh YMEHHMs HAOIIOJATh 332 XOJIOM
npolecca, CaMOCTOATEIBHO MPOTHO3HPOBATh €ro pe3ynbTar, (opMyIupOBaTh
0000IIEHNS 1 BBIBOABI OTHOCUTENHHO TOCTOBEPHOCTHU PE3YIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O MPOJICTAHHOMN paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIIEeOBAaTENIbCKOW M MPOEKTHOU
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJOB pEUIeHUs] MPaKTUYECKHX 3a/lad, NPUMEHEHUIO0 pa3IMYHBIX
METO/I0B ITO3HAHUSI.

3) pa6ora ¢ nundpopmanmeii:

OPUEHTUPOBATHCA B PA3IUYHBIX HCTOYHHMKAX uWHMoOpManuu (HAy4HO-
NOMyJIsIpHAsl JIUTEpaTypa XHUMHUYECKOTO COAEpPKaHUA, CIPAaBOYHBIE MOCOOUS,
pecypebl MHTEpHETa), aHanu3MpoBaTh MH(POPMALMIO PA3IMYHBIX BHIOB U (OpM
MIPE/ICTABIICHHUS, KPUTUYECKH OLICHUBATh eé JOCTOBEPHOCTh U
HEIIPOTUBOPEYUBOCT;



(GopMyJIHpOBaTh 3aNpPOChl U MPUMEHSTHh Pa3jIMYHbIE METOJbI MPH IMOUCKE U
orbope wuHbOpMaIMK, HEOOXOAMMOW Il  BBIMOJTHEHUS Y4YEOHBIX 3a/a4y
ONPEIEIIEHHOIO TUIIA,

npuoOpeTaTh OMNBIT MCMHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHI U Pa3IMYHbIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMYy  IMpEACTABIICHUS
uHpopMaluu (cxeMbl, rpaduKu, TuarpaMMbl, TaOJUIbI, PUCYHKU U APYTHE);

UCTIONB30BaTh HAYYHBIM S3BIK B KayeCTBE CpEACTBA Mpu padoTe ¢
XUMHUYECKON uWHoOpMaluei: MNpUMEHATh MeXIpeaMeTHbie (dusnueckue u
MaTeMaTUYECKHE) 3HaKU U CUMBOJIBI, (HOPMYJIbl, a00pEeBUATYPBI, HOMEHKJIATYPY;

UCTIONB30BaTh W MPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OBy1aieHHe YHMBEPCAJbHBIMM KOMMYHHKATUBHBIMM /I€fiCTBUSIMH:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CY>KIa€MOM TEMBI B XO/I€ IMajIora u/uiu
JUCKYCCHM,  BBICKAa3bIBaThb  HJEH, (OPMYyJIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHUTENILHO BBITIOJIHEHUS TIPEIJIOKEHHON 3a/1a4H;

BBICTYIIaTh C NpE3CHTAlMEN pPe3yJbTaTOB IMO3HABATEIbHON NEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEJIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU MPHU BBITIOJIHEHUH
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKOW pabOThl MO HUCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEIECTB, peaTn3alii y4eOHOTo MpoeKTa U GOpMyIUPOBATH BBIBOIbI
o pe3yJibTaTaM MPOBEAEHHBIX HCCICIOBAHUM MyTEM COTJIACOBAaHHWS MO3MUIMI B
X0J1e 00CykAeHUsI 1 OOMEHAa MHEHUSIMHU.

OgyaieHHe YHMBEPCAJbLHBIMH PeryJsiTUBHBIMY JI€HiCTBUSIMM:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYIIECTBISATH CBOKO I103HABATEIBHYIO
JESITENIbHOCTD, OMpenensst e€ Iend W 3aJadd, KOHTPOJIUPOBATh M IO Mepe
HEOOXOJUMOCTH KOPPEKTHPOBATh MpeIIaraeMblii alropuT™M JACUCTBUHA TpHU
BBIMIOJIHEHUM YYEOHBIX WM UCCIIEOBATENIbCKUX 3aJad, BbIOMpaTh Haubosee
3(p(EeKTUBHBIA CHOCOO MX pEIIeHUs € Y4ETOM IIOJNYyYEHHUs HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIINAX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOCH JIEATEIILHOCTH Ha OCHOBE CaMOaHaIn3a
Y CaMOOIICHKH.

IHNPEAMETHBIE PE3YJIBTATDBI

10 KITACC

[IpenmeTHble pe3yabTaThl OCBOCHHMSI Kypca «OpraHuyeckas XUMHS»
OTpakaroT:

chOPMHUPOBAHHOCTh  NPEACTABICHHMM O XHMHYECKOH  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA, POJM XHUMHM B TIO3HAHUU SBJICHUU



opuponbl, B (HOPMHPOBAHMM MBILUIEHUS U KYJbTYypbl JIMYHOCTH, €€
(GYHKIIMOHATBHOW IPaMOTHOCTH, HEOOXOAUMOM JJIsl PELIEHUS MPAKTUUECKUX 3aa4
U SKOJOTHYECKHM OOOCHOBAaHHOI'O OTHOIICHHS K CBOEMY 3J0POBBIO M MPHUPOAHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMUYECKMX  3HAaHUW, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATalOIINE TOHATHS (XMMHYECKHI DJJIEMEHT, aTOM, JJIEKTPOHHAas
000JI04Ka aTomMa, MOJIEKYJIa, BAJIEGHTHOCTb, JIEKTPOOTPHULIATETbHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHas (opMmyna (pa3BEépHyTas U COKpalll€HHAs), MOJIb, MOJSpHas
Macca, MOJIAPHBI 00bEM, YIJIEPOJIHBIA CKeleT, (YHKIMOHAJIbHAS TpyIIa,
pagukain, U30MEpPHs, U30MEpPbI, TOMOJOTUYECKUI psll, TOMOJIOTH, YTIE€BOIAOPO/IBbI,
KHCIIOPOJ M Aa30TCOJAEPKAUIUE COCIUHEHUS, MOHOMEpP, IMOJHUMEp, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COSIMHEHNUS); TEOPUH U 3aKOHBI (TEOPHSI CTPOCHUS
opranudeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUs MAacCChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM SI3bIK XMMHH; MHPOBO33PEHUECKHE 3HAHMS,
JeXalllue B OCHOBE NOHUMAaHUS NPUYMHHOCTH M CUCTEMHOCTH XHWMHYECKHX
SBJIEHUM, (PAKTOJIOTUYECKUE CBEJACHHUS O CBOMCTBAX, COCTaBe, IMOIYYCHUH U
0€30MacHOM HCIOJb30BAaHUN BAKHEUIIMX OPraHMYeCKUX BEHIECTB B OBITY H
MPAKTUYECKON JESATENHbHOCTH YEIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHUUN BBISBIATH XapaKTEPHbIC MPU3HAKU TOHATUMA,
YCTaHABJIMBAaTh WX B3aWMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOLIHUE IMOHATHS IPH
ONHMCAHUM COCTaBa, CTPOCHMS U MPEBPALEHUI OPraHUYECKUX COCTUHEHHI;

c(hOpPMHPOBAHHOCTh YMEHHUI HCIOJIb30BAaTh XMMUUYECKYIO CHMBOJIUKY IS
COCTaBJICHUSI MOJIEKYJISIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpalIEHHON)
bopMyn OpraHMYEeCKMX BEHIECTB W YPaBHEHUH XUMHUYECKUX PEAKIUH,
W3rOTaBIMBAaTh MOJEIN MOJIEKYJ OPraHMYEeCKHMX BEIIECTB Ui WIUTIOCTPALUUA HX
XUMHUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOCHMUS;

C()OPMUPOBAHHOCTh YMEHHUI YyCTaHABIMBATh MPHUHAJIECKHOCTh HU3YUYEHHBIX
OPraHMYECKMX BEUIECTB IO HX COCTaBy M CTPOCHUIO K OIPEACIEHHOMY
KJIacCy/TpyIe COeNUHEHUH (YrIeBOMOPOABI, KHUCIOPOI M a30TCOAEpIKallue
COEJIMHEHHUSI, BBICOKOMOJIEKYJIIPHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUSA IO
cuctematuueckoil HomeHnkinarype (IUPAC), a Takke NpuBOAUTH TPUBHAIBHBIE
Ha3BaHUS OTAEIBHBIX OPraHMYECKHUX BEIIECTB (ITHJIEH, NPOIMWIEH, alEeTHIIEH,
ATWJIEHTJIMKOJb, TJIMLUEPUH, (EeHOoJ, (opMallbJerus, aueraibAerui, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTa, OJICMHOBAsI KUCJIOTa, CTEAPUHOBAs KUCIOTA, MIIFOK034,
bpyKTO3a, Kpaxmal, [eJUTI0103a, TJIUINH);

C()OPMUPOBAHHOCTb YMEHHSI ONpPENEISATh BUIbl XHUMHUYECKOM CBS3U B
OpPraHUYECKUX COCAMHEHUSX (OJUHAPHBIE U KpaTHBIE);



chOPMHPOBAHHOCTh yMEHUS MPUMEHATH TMIOJOKEHUS TEOPUU CTPOCHUS
oprannyeckux Bemects A. M. ByTiepoBa nist 00bsiICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

cOPMHPOBAHHOCTh ~ YMEHMH  XapakTepu3oBaTb  COCTaB, CTPOCHHUE,
dbuznyeckue M XMUMHUYECKHE CBONCTBA TUMUYHBIX MPEACTABUTENICH pa3IMYHBIX
KJIACCOB OpPraHWYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, MPOMWICH, alleTUJICH,
Oyramuen-1,3, merunOyranuen-1,3, 6€H30J, METAaHOJ, ATAHOJ, STUJICHTJIMKOIIb,
runepuH, GeHos, areTalbAeruj, MypaBbuHas U YKCYCHasi KHCJIOTHI, TJIIOKO3a,
Kpaxma, LeJUTH0I103a, aMUHOYKCYCHAs KUCJI0Ta), WILTIOCTPUPOBATh T€HETHUECKYIO
CBA3b MEXKJy HUMH YPAaBHEHHUSIMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLIUN C
WCIIOJIb30BAaHUEM CTPYKTYPHBIX (POpMyIT;

c(hOpMHUPOBAHHOCTh YMEHUS XapaKTEPU30BATh UCTOYHHUKH YTIIEBOJAOPOIHOTO
ChIpbsi (He(Th, MNPUPOAHBIM Ta3, Yrojib), CIOCOOBI WX TMepepabOTKH U
MPaKTUYECKOE TPUMEHEHUE TPOYKTOB NEPEPAOOTKY;

chOPMHPOBAHHOCTh YMEHUWM TIPOBOJAUTH BBIYUCICHHUS [0 XUMHUYECKUM
ypaBHEHUAM (Macchl, 00bE€Ma, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WJIU IMPOIYKTa
peakiuu 1O W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO W3 HCXOIHBIX
BEIECTB WJIU MPOYKTOB PEAKIUN);

c(hOpPMHPOBAHHOCTh YMEHHMI BIIQJIETh CHUCTEMOM 3HAHUH 00 OCHOBHBIX
METOJIaX HAy4YHOTO TTO3HAHUS, UCTIOIb3YEMbIX B XUMHUU MPU U3YYEHUHU BEIIECTB U
XUMUYECKUX SIBJICHUH (HAOIOICHIE, U3MEPEHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHHE ),
UCIIOJIB30BaTh CHUCTEMHBIE XHMHWYECKUE 3HAHUS JUIsl NPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HCHHBIX CHUTYyallUsX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM,;

chOpMHUPOBAHHOCTh YMEHUH COOJI0IaTh MTPaBUiIa TOJb30BAHUS XUMUIECKOM
nocyAod M JabopaTOpHBIM O0OpYIOBaHUEM, a TaKXkKe MpaBuiIa OOpalleHus C
BEII[ECTBAMH B COOTBETCTBUU C HMHCTPYKIMSIMHU IO BBIMOJHEHHUIO JIA0OPATOPHBIX
XUMUYECKUX OIBITOB;

chOPMHPOBAHHOCTh YMCHHWH TUTAHUPOBATH U BBHITIOJHATh XUMHUYECKHM
AKCIEPUMEHT (TIPEBpAICHUs] OPTaHUYECKUX BELIECTB MPU HArpEeBaHUU, MTOJTYUYCHHE
ATUJIEHA U W3Yy4YEHHUE €ro CBOWCTB, KAUYE€CTBEHHbIC PEAKIUU OPraHUYECKHUX
BEIECTB, JCHATypalus OCJIKOB MpPU HArpeBaHWH, LIBETHBIC pEaklUu OEIKOB) B
COOTBETCTBUM C TMpaBWJIAMU TEXHUKU OE30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMH U J1a0OpaTOPHBIM 00OPYJOBaHHMEM, TPEIACTABIATH PE3YyJIbTaThI
XUMHUUYECKOTO JKCIepUMEHTa B ¢GopMe 3amucu YpaBHEHUM COOTBETCTBYIOIIMX
peakuuii u GopMyIUpPOBATH BHIBOBI HA OCHOBE 3TUX PE3YJIHTATOB;

chOpPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATH XUMUUYECKYIO
uH(OpMaIMIO, TOIYy4YaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBa MAacCOBOM
uHdopmaruu, THTEpHET 1 IpyTHX);



chOpMHPOBAHHOCTh ~ YMEHHMM  COOJIIOMAaTh  TpaBWja  DKOJOTUYECKH
1eJIeco00pa3HOro MOBEACHHUS B ObITY M TPYAOBOM JEATENbHOCTH B UEISIX
COXPaHEHHUsI CBOETO 3/I0pPOBbS U OKPY’KaIOIIEH NMPUPOJHOU Cpelbl, OCO3HABATH
OMACHOCTh BO3JICUCTBHS HA KUBBIE OPraHU3Mbl ONPEAEIEHHBIX OPraHUYECKUX
BEIECTB, NMOHMMAas cmbich mokazarens [IJIK, mosicHATh Ha mpumepax crnocoObl
YMEHBIICHUS W TPEIOTBPAIICHHUS HMX BPEAHOTO BO3JCUCTBUS HA OpTraHU3M
YeJI0BEKa;

JUTsT 00YJaIOIUXCS C OTPAHMYCHHBIMHA BO3MOXKHOCTSIMH 37I0POBbS: YMEHHUE
NPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX TMO3HAHUS BELIECTB M
XUMUYECKUX SIBJICHUN;

JUISL  CHENBIX W CHA0OBWISIIMX OOYYaIOIIMXCSA: YMEHHE HCIOIh30BaATh
penbeHO-TOUCUHYIO cucTeMy 0003HaueHwui JI. bpaiins s 3anucu XuMuaecKux

dbopmyI.
11 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OOIas W HeopraHudecKas
XUMHSD OTPAKAIOT:

cOPMHPOBAHHOCTh  MPEACTABICHUN: O XHUMHYECKOW COCTaBIISAIOIICH
€CTECTBCHHO-HAYYHOM KApTHUHBI MHpa, POJM XHMHUU B TO3HAHWUU SIBJICHUU
npupojapl, B GOPMUPOBAHUM MBINUICHUS U KYJIbTYpbl JIMYHOCTH, €€
(GYHKITMOHATIBLHON TPaMOTHOCTH, HEOOXOAUMOM IS PEIICHUS TPAKTUYSCKUX 3a71a4
U DKOJIOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO M MPUPOTHOU
cpene;

BJIQJICHUE  CUCTEMOW  XHMHMYECKHMX  3HAHUH, KOTOpas  BKJIIOYACT:
OCHOBOTIOJIATAIOIINE TOHATHSA (XMMUUYECKHUW AJIEMEHT, aToM, M30ToI, S-, p-, d-
ANIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJIEKYJa, MOJb, MOJIAPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTETIEHb OKUCICHUS, XUMHUYECKasl CBS3b
(KoBaJIeHTHas, MOHHAS, METAJNTMYECKAasi, BOJOPOIHAS ), KPUCTAIUIMUECKasl peIIETKa,
TUNBl  XUMHUYECKMX  PEAKIMH, PacTBOpP, DJIEKTPOJIUTHI, HEIJICKTPOJIMUTHI,
AIEKTPOJUTHYECKAs JUCCOIUAIUSA, OKHUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUUYECKON pEeaKiuu, XUMHUUYECKOE DPaBHOBECHUE); TEOPUU U 3aKOHBI (TeOpus
ANEKTPOJUTUYECKON Aucconmnanuu, nepuoanueckuii 3akon . M. Menneneena,
3aKOH COXPAHEHMS MACCHI BEILIECTB, 3aKOH COXPAHEHHUS U MIPEBPAICHUS SHEPTUU
IIpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTHU, CHMBOJHUYECKUM SI3BIK XUMUH,
MHPOBO33PEHUYECKHUE 3HAHUS, JIEKAIIME B OCHOBE MOHHWMAaHUS MPUYMHHOCTH U
CUCTEMHOCTH XHMHWYECKHUX SIBJICHUH, (haKTOJIOIMYECKHE CBEJCHHUS O CBOMCTBAX,
COCTaBe, MOJYUYCHUU U O€3011aCHOM MCII0JIb30BAHUHU BAKHEUIIINX HEOPTraHUUECKUX
BEIIECTB B OBITY U MPAKTUYECKON JEATETHLHOCTH YEJIOBEKA;



C()OPMUPOBAHHOCTh YMEHUI BBISBISITH XapaKTEpHbIC MPU3HAKU TOHSATHUM,
YCTaHaBJIMBAaTh WX B3aWMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOILIHUE IMOHATUS IPU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U MX ITPEBPALLCHMIA;

C()OPMUPOBAHHOCTh YMEHHUI HMCHOJIb30BaTh XUMHYECKYIO CUMBOJIUKY JUIS
coctaBieHus (OpPMyJ BEIIECTB M  YpPAaBHEHUH  XMMHYECKUX  PEAKIUH,
cucrtemarnueckyro HomeHkIarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKHCIbIM ra3, aMMHAK, rameéHas
U3BECTh, HETaIlIEHAsl U3BECTh, MTUTHEBAS COJA, MUPUT U APYTHE);

Cc()OPMUPOBAHHOCTh YMEHUH OIPEAEIATh BAJIEHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUYECKHUX DJIEMEHTOB B COCIMHEHMAX PA3JIMYHOIO COCTaBa, BHUJ XMMHYECKOU
CBsI3M (KOBaJICHTHAs!, HOHHAsI, METAJUIMYECKAs, BOAOPO/IHAS) B COEUHEHUSX, THII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOTO BEIIECTBA (aTOMHAs, MOJIEKYJIApHAas,
MOHHAs, METAJJINYECKas), XapaKTep Cpeiibl B BOAHBIX PACTBOPAX HEOPraHMUECKUX
COCJIMHCHMH;

c(OpMUPOBAHHOCTb YMEHUU yCTaHaBJIUBAaTh MIPUHAIJIEKHOCTh
HEOPraHMYECKUX BEIIECTB IO HX COCTaBy K OIpeAeNEHHOMY KIaccy/Tpyrie
COEIMHEHUH (ITPOCThIE BEUIECTBA — METAJUIbI U HEMETAJUIbI, OKCUbI, OCHOBAHUS,
KHCJIOTbI, aM(pOTEPHBIE TUAPOKCUIBL, COJIN);

c()OpMUPOBAHHOCTh YMEHUHN pPaCKpbIBaTh CMBICI IEPUOINYECKOTO 3aKoHa /1.
W. MenaeneeBa u JeMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PyHKINU;

C()OPMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHYECKHX 3JIeMEeHTOB |—4 mnepuonoB Ilepuogudeckoil cHCTEMBI
xumuueckux saemeHToB JI. W. MenneneeBa, ucnosb3ys HOHATHA «s-, p-, d-
AIIEKTPOHHBIE opouTanm, «9HEPreTUYECKUE YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHHMS CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX COCUHEHUI
1o nepuoAam u rpynnam lleproaudyeckoit cucTeMpl XUuMHAYECKHUX eMeHToB J1. M.
Mengeneena;

c(OPMUPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh (OMUCHIBaTh)  OOIINE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  PAa3JIMYHBIX  KIJIACCOB,
MOATBEPKIATh CYIIECTBOBAHME I'E€HETUUYECKON CBS3M MEXKIYy HEOPraHHMYECKUMU
BEILECTBAMH C ITIOMOIIBIO YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

C(pOPMUPOBAHHOCTh YMEHHS KJIaCCU(DULIMPOBATh XMMHUYECKHUE DPEAKIMH 10
pa3IMYHBIM TpU3HAKaM (YHMCIy M COCTaBy pEarupyrollnX BEUIECTB, TEIIOBOMY
ahdexTy peakinuu, U3MEHEHUIO CTENEHEW OKHCJICHHUS IJIEMEHTOB, 0OpaTUMOCTH
peaKkuy, y4acTUIO KaTaau3aTropa);

C()OPMUPOBAHHOCTh YMEHHUI COCTaBISATh YPAaBHEHHs peakUuil pa3iInuHbIX
THUIIOB, MOJIHBIE U COKPAILIEHHbIE YPABHEHMSI peaKLMii HOHHOTO OOMEHa, YUUThIBast
YCIJIOBHSI, IPY KOTOPBIX 3TU PEAKIIMH UIIYT 10 KOHIA;



chOPMHPOBAHHOCTh yYMEHUW TPOBOJUTH PEAKIMH, TOITBEPIKIAIOIIHIE
KAQYECTBEHHBIM COCTaB PAa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, PACIIO3HABATH
ONBITHBIM ITyTEM HMOHBI, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
BEILIECTB;

c(hOpPMUPOBAHHOCTh YMEHHMH  pPAaCKpbIBaTh CYIIHOCTh  OKHCJIHMTEIHHO-
BOCCTAaHOBUTEIHHBIX PEAKIIUN MTOCPEICTBOM COCTABJICHHUS DJIEKTPOHHOTO OajlaHca
ATUX PEAKLIN;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMHYECKON
pPEeaKIMK OT PA3IMYHbIX (PAKTOPOB; XapaKTEp CMEUIEHUSI XUMUYECKOTO PAaBHOBECHUS
B 3aBUCHUMOCTH OT BHelIHero Bo3ecTBus (nmpuuuun Jle [llatense);

chOPMHPOBAHHOCTh YMEHUW XapakTEepPU30BaTh XHUMUYECKHE IPOIIECCHI,
JIe)KAIME B OCHOBE IPOMBIIUIEHHOTO IOJIYYEHUS CEPHOM KHUCIOThI, aMMHAKa, a
Takke CHOPMUPOBAHHOCTH MPEACTaBICHUN 00 OOIIMX HAyYHBIX MPUHIIMIAX U
HKOJIOTHYECKUX TPOoOIeMax XUMHUYECKOTO MPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHUN NPOBOJIUTH BBIYHUCICHUS C HCIOIH30BAHUEM
MOHATHUSL «MaccoBasl JIOJIsI BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOIICHHWA Ta30B
IPY XUMHUYECKUX PEAKIIHIX, MACChI BEIIECTBA WM 00BhEMA Ta30B IO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM 00bEMY OJHOrO M3 YYACTBYIOUIMX B PEAKIUU
BEIECTB, TEIUIOBOrO 3((eKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUSI MAacChl
BEIIECTB, IPEBPAILICHUS U COXPAHEHHUS YHEPIUU;

c(hOpMHUPOBAHHOCTh YMEHUH COOJTIOIaTh MTPaBUiIa TOJb30BAHUS XUMUIECKOM
MOCYJIO U J1TabOpaTOpHBIM OOOPYJOBAaHUEM, a TaKXKE MpaBuiia OOpalieHUs: C
BEII[ECTBAMH B COOTBETCTBUU C HMHCTPYKIMSIMHU IO BBHIIOJHEHHUIO JIA0OPAaTOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHWH TUIAHUPOBATH U BBHITIOJHATh XUMHUYECKHM
AKCHEPUMEHT (pa3fioKEeHUE MEPOKCHAA BOJOPOJA B MPUCYTCTBUU KaTaau3aTopa,
ONPENEICHUE Cpeabl pPacTBOPOB BEUIECTB C MOMOLIBK) YHHUBEPCAIBHOTO
WHJIMKATOPA, BIUSHUE PA3JINYHBIX (DAKTOPOB HA CKOPOCTh XUMUUYECKON PEaKIIUH,
peaknuy MOHHOTO OOMEHA, KaueCTBEHHBIC PEAKIMH Ha Cyib(par-, kapOoHAT- H
XJOPUA-aHUOHBI, HA KAaTHOH aMMOHMS, PEUICHHE JKCIEPUMEHTAIBHBIX 337ad 10
temMam «Metamuib» U «HeMmeTaiuibl») B COOTBETCTBUU C MPaBUIAMU TEXHUKH
0e30macHOCTH MU 0OpaIIeHUH C BEIIECTBAMU U J1a0OPaTOPHBIM 000pY0BaHUEM,
MPEACTABISATh PE3YJNbTaThl XHMMHUYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
yYpaBHEHUN COOTBETCTBYIOIIMX PEAKIUHA W (OPMYITHPOBATH BBHIBOJALI HA OCHOBE
3TUX PE3YJIHTATOB;

chOpPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIMU3UPOBATH XUMUUYECKYIO
uH(pOpMaIMIO, TOJYy4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEJCTBa MacCOBOM
KOMMYHUKaI, IHTepHeT U Apyrux);



chOpMHPOBAHHOCTh ~ YMEHHMM  COOJIIOMAaTh  TpaBWja  DKOJOTUYECKH
1eJIeco00pa3HOro MOBEACHHUS B ObITY M TPYAOBOM JEATENbHOCTH B UEISIX
COXPaHEHHUsI CBOETO 3/I0pPOBbS U OKPY’KaIOIIEH NMPUPOJHOU Cpelbl, OCO3HABATH
OMACHOCTb BO3/ICUCTBUS HA )KUBbIE OPTAHU3MBbI ONPEACIEHHBIX BEIIECTB, TOHUMAs
cmbict mokazarens IIJIK, moscHATP Ha mpuMmepax cHnocoObl yMEHBIIEHUS H
OPEIOTBPALICHUS UX BPEIHOTO BO3JACHCTBYS HA OpraHU3M YeJIOBEKa;

Ui 0Oy4YaroIIMXCsl ¢ OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3/10POBbSI: YMEHHE
NPUMEHATHh 3HaHWS OO0 OCHOBHBIX JOCTYMHBIX METOAAX IO3HAHHS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL CIeNbIX M CHA0OBUASIIMX OOYYaloIIMUXCA: YMEHHE HCIOJIb30BaTh
penbeHO-TOUCHHYIO cucTeMy 0003HaueHui JI. bpaiins s 3anucu XuMudecKux

dbopmy.



TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

HaumeHoBaHMe pa3/iesioB U TeM

KoanuyecTBo 4acos

Ne ni/mn Konrpoibubsie  IIpakTu®
NPOorpaMMsbl Bcero
padoThI padoTbI
Pa3znen 1. TeopeTuyeckue 0CHOBbI OPraHUYECKO XUMHMHU
[Ipenmet oprannyeckoit xumuu. Teopus
1.1 CTPOCHUSI OPTAHUYECKUX COSTUHEHUH A. 3
M. bytneposa
Hroro no pazneny 3
Pa3znea 2. YriaeBogopoabl
2.1 [IpenenbHbIe YTI€BOAOPOABI — ATKAHBI 2
’9 HenpenenbHble yriieBogOpObl: aIKEHBI, 6 1
' AJIKaIUEHBI, aJIKUHbI
2.3 ApomaTH4ecKue yrieBoa0POIbI 2
)4 [IpupoaHbIe HCTOYHUKH YTIIEBOJOPOAOB U 3 1
' ux nepepaboTka
Hroro no pazneny 13
Pasznea 3. Kuciaopoacoaep:xamue opranudeckKue coelMHeHu sl
3.1 Crnuptsl. deHon 3
39 Anpaerunpl. KapOOHOBBIE KUCTIOTHI. 7 |
' CroxHbIe 3)UpPHI
33 VYrneBonbl 3 1




Hroro no pazgeny

13

Pa3znen 4. A3oTcoaepxxaiue opraHudecKue coeMnHeHnst

4.1 AMUHBI. AMUHOKUCIIOTHI. benku 3
Utoro no pazaeny 3
Paspnen S. BeICOKOMOJIEKYJISPHBIE COeAUHEHHU S

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KITIACC

HaumeHnoBaHue pa3iesioB U TeM

Koan4gecTBO 4acoB

Ne n/m Konrpoabunie  IlpakTuy
NPOrpaMMsbl Bcero
padoThI padoTsbI
Pa3znea 1. TeopeTuyeckue 0CHOBbI XUMHH
Crpoenue atomoB. [lepuoauueckuii 3aKoH
1.1 u Ilepnonnueckas cucremMa XUMHYECKUX 3
anemenToB 1. . MenneneeBa
12 Crpoenue Bemectsa. MHoroobpasue 4
' BEIIECTB
1.3 XUMUYECKUE PeaKINU 6 1 1
Hroro no pazneny 13
Paznen 2. Heopranudeckasi Xumust
2.1 Metaninsl 1
2.2 Hemetamier 1 1
)3 CBs13b HEOPTAHMYECKUX U OPTaHUYECKUX 5
' BEILIECTB
Hroro no pazneny 17
Pa3znea 3. Xumus u :Ku3Hb
3.1 XUMHUA U )KU3Hb 4
Uroro no pazaery 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIACC
KoiunvecTBo yacoB
Ne
Tema ypoxka Kontpoabubie IIpakTnyeckus
n/n Bcero
padoThI padoTsbI
1 [IpenmeT opraHnyecko Xumuu, eé 1
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAUCHUE
Teopust cTpOCHHSI OPraHUYECKUX
2 coenunenniit A. M. bytneposa, eé 1
OCHOBHBIE TOJIOKEHUS
[IpencraBnenne o kaaccupuKaum
3 opranuyeckux BeuiectB. Homenknarypa 1
(cucremaruyeckasi) U TPUBUAJIbHBIE
Ha3BaHUs OPraHUYECKUX BEILECTB
4 AJIKaHBI: COCTaB U CTPOEHHUE, |
TOMOJIOTUYECKUH AT
5 MeraH u 3TaH — npocTenIIne 1
MIPE/ICTaBUTENN ATKAaHOB
6 AJIKEHBI: COCTaB U CTPOEHHE, CBOIMCTBA 1
7 OTUJIEH U IPONWIEeH — IpocTeuine 1
MIPEICTaBUTENN ATKEHOB
g [IpakTuyeckas padora Ne 1. «Ilomyuenue 1 1
STHJIEHA U U3YyUYEHHUE €T0 CBOMCTBY
Ankaauensl. byranuen-1,3 u
9 MeTtunoytanuen-1,3. [lonyuenue 1

CHUHTCTHUYCCKOI'O0 KaydyKa U pC3UHbI




10

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHS,
TOMOJIOTUYECKUH psifl. ALETUTICH —
MPOCTEHUIIINN TTPEACTABUTEND AIKHHOB

11

Brluncienus no ypaBHEHUIO XUMUYECKON
peakuuu

12

Apenbl: 6eH301 1 TOJIyoJ1. TOKCHYHOCTh
apeHoB

13

I'eneTnyeckas CBs3b YTiIeBoO4OpOaOB,
MNPpUHAJICKAIIUX K PA3JIMYHBIM KJjIaCCaM

14

[IpupoHbIE HCTOYHUKH YIIIEBOJOPOAOB:
MIPUPOIHBIN ra3 U MOy THBIC HEPTIHbIE
ra3bl, He)Th M MIPOAYKTHI €€ mepepaboTKu

15

16

IIpupoHbIE HCTOYHHUKH YTIEBOAOPOAOB!
MIPUPOIHBIH ra3 v MOMYyTHHIE HEPTIHbIE
raspl, He()Th U MPOTYKTHI €€ nepepaboTKu

KonrponbHas pabora no pasaeny
«YTIeBOOPOIBI»

17

HpeI[CJ'II)HI)IG OOAHOATOMHBIC CITMPTHI:
METaHOJI XU 5TAaHOJI. BOI[OpO)IHaFI CBA3b

18

19

MHOroaToMHbI€ CIIMPTHL: ATHJICHIJIMKOJIb U
[JIMLEPUH

®deHo: CTpOoeHUE MOJIEKYJIbI, (PU3NUECKHE
U XMMHUYECKUE CBOMCTBA, IPUMECHEHUE

20

Anpaerunbl: GopMalbIeTuI U
areTajabaerun. AEeToH

21

OnHOOCHOBHBIE TIpeIeTIbHBIC KAPOOHOBHIE
KHCJIOTBI: MypaBbHHAsI U YKCYCHAas

22

[Ipaktnyeckas pabora Ne 2. «CoiicTBa




pacTBOpa YKCYCHOM KHUCIIOTBD)

CTeapI/IHOBaH " OJICMHOBAsi KUCJIOTHI, KaK

23 MIPEJCTaBUTEINN BBICIINX KapOOHOBBIX
KHCITIOT

24 MBp11a Kak COJIM BBICIIUX KapOOHOBBIX
KHCIIOT, UX MOIOIIIee JeiicTBIE
CrnoxHbie 23Ul KaK TPOU3BOTHBIC

25 KapOOHOBBIX KUCIOT. [ HAPOIU3 CIOKHBIX
a¢upoB

26 XKupsl: THIPOIN3, MPUMEHEHHE,
OuoJIOTHYECcKast POJIb KUPOB
YrneBoabl: cocTas, Kiaccupukarms.

27 Baxwuelinve npencTaBuTeNu: riIoKo3a,
bpykTo3a, caxaposa

)3 Kpaxman u nemnronos3a Kak npupoaHbIe
MOJIUMEPBI
Kontpoinbnas paboTta mo pazaery

29 «Kucnopoacoaepxaiue opraHu4ecKue
COCTUHECHWS

30 AMUWHBI: METHJIAMUH ¥ aHWJINH
AMUHOKHUCIIOTHI Kak aM(OTepHbIE

31 OpraHUYECKUE COCIUHECHUS, UX
Oouonoruueckoe 3HavueHue. [lentuasr

10 benku xak npupoiHbIe
BBICOKOMOJICKYJISIPHBIC COCTHHCHUS

1 OCHOBHBIE TIOHSATHUSI XUMUHU
BBICOKOMOJICKYJISIPHBIX COCTMHEHUI

34 OCHOBHBIE METO/IbI CHHTE3a




HJ'IaCTMaCCBI, Kay4yKH, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIX COCAMHEHUM.

OBIIEE KOJIMYECTBO YACOB I1O
[NPOTPAMME

34




11 KITIACC

Ne
n/n

Tema ypoka

KoaunugecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTHyeckm¢
padoTsbI

XUMUYECKUH IEeMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYpaIysi aTOMOB

[Iepnonnueckuii 3akoH u Ilepuoanyeckas
CUCTEMa XMMHUYECKUX 3emeHToB 1. 1.
Menpeneesa, UX CBSI3b C COBPEMEHHOU
TEOpUEHN CTPOCHHS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XHMHYECKHX DJIEMCHTOB U UX COCIMHCHHMI 110
rpyImmaM u nepuojiaM. 3HaueHue
MEePUOUYECKOT0 3aKOHA U CUCTEMBI
XUMH4YeCcKuX 35eMeHToB /.M. MeHneneera B
Pa3BUTHHU HAYKH

CrpoeHue BemecTBa. XUMHUECKasi CBSI3b, €€

BUBI; MCXaHHU3MbI O6p330BaHI/IH
KOBAJICHTHOM CBS3H. BOI[OpOI[HaH CBA3b

BasieHTHOCTB. DIEKTPOOTPUIIATEIHHOCTD.
Crenenb okuciieHus. Bentectsa
MOJICKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTPOEHUS

[lonsiTHE O TUCTIEPCHBIX CUCTEMAX.
HctruHHBIE ¥ KOJUTOWAHBIC PACTBOPHI.
MaccoBas 1011 BelecTBa B pacTBOpE




Krnaccudukanus 1 HOMEHKIATypa
HEOPraHMYECKUX COeAMHEHU. [ 'eHeTHuecKast
CBSI3b HEOPTAaHMYECKHUX BEIIECTB, PA3JIMIHBIX
KJIaCCOB

Krnaccudukanus XuMHYECKUX peakuii B
HEOPraHWYECKON U OPraHu4eCKOM XUMHUH.
3aKOH COXpaHEHHUsI MacChl BEILIECTB; 3aKOH
COXpAaHEHUS U MPEBPAICHUS SHEPTUU TIPU
XUMHUUYECKUX PEAKIUAX

Ckopoctb peakuuu. OOpaTHMbIe PEaKIHH.
XUMHYECKOE pAaBHOBECHE

10

11

12

[IpakTuueckas pabota Ne 1. «Bnusnue
pa3nuYHbBIX (aKTOPOB HA CKOPOCTH
XUMHUYECKON peaKIum

Dnektponutuueckas auccounanus. [lonstue
0 BojiopotHOM nokazarene (pH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpPraHUYECKUX U HEOPraHUYECKUX BEILECTB
OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIE
peakuuu. [TonsiTie 00 31eKTpoIH3e
pacIuIaBoB U pacTBOPOB COJIEH

13

Kontponbnas pabota mo pazaery
«TCOpeTI/IquKI/Ie OCHOBBI XUMUN»

14

Meraiel, ux nojgoxenue B [lepuoanueckoi
CUCTEME XUMHUYECKUX 1eMeHToB /1. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOECHHS
atomoB. O0mue hu3ndecKue CBOMCTBA
METaJJIOB




15

CrinaBbl METaIIOB. DJIEKTPOXUMHUYECKUH psifl
HanpsHKEHUH METaljIoB

16

XHUMHUYECKHE CBONCTBA BaXKHEHUIITIX
METaJUIOB (HATPHUH, KT, KalbI1il, MAaTHUM,
AIIOMUHMI) U UX COETUHEHUM

17

XHWMHUYECKHE CBOMCTBA XpOMa, MEJIH U UX
COETUHEHUHN

18

XUMHYECKHE CBOMCTBA IMHKA, JKejIe3a U UX
COETUHEHUH

19

[Tpaktuyeckas padora Ne 2. "Permenune
HKCIIEPUMEHTANBHBIX 33/1a4 110 TeMe
«Meramnsn"

20

21

22

Hewmeranibl, X mojgoxeHue B
[Tepuoanyeckoil cucTeMe XUMUYECKHX
anemenToB /I. 1. Menpeneera u
O0COOEHHOCTH CTPOEHUSI aTOMOB

dusnueckue CBOMCTBa HEMETAILIOB.
AJITOTpOIUS HEMETAJUIOB (Ha MPUMEpPE
KHCIIOpoJ1a, cephl, (hocdopa u yrieposaa)
XUMUYECKUE CBONCTBA T'aJIOTCHOB, CEPBI H UX
COEMHEHUI

23

XUMHUYECKHE CBOMCTBA a30Ta, pocodpa u ux
COEMHEHMI

24

XUMHYECKUE CBOMCTBA yIiIepoaa, KPEMHHS U
UX COeIMHEHUIN

25

[IpuMeHeHre Ba)KHEHUINX HEMETAILIOB U UX
COCIMHEHU

26

O0001IEHNE U cCUCTEMATH3AlNA 3HAHWUH 110




Teme «HemeTamiaey. Beruncinenus no
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXHUMHYECKHUE PACUEThI

[Tpaktuyeckas padora Ne 3. «Pemenue

27 JKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TEME 1
"Hemertassi"y»

)% KonTponbhas pabota no remam «MeTtauibn 1
u «Hemerannbny

29 Heopranuueckue u opranu4eckie KHUCIOTHI. |
Heopranunueckue u opranndeckue OCHOBAHHUS
AMdoTepHbIe HEOPraHUYECKUE 1

30 OpraHu4ecKre CoeMHEeHUs. | eneTnyeckas 1
CBSI3b HEOPTaHMYECKUX M OPTaHUYECKHUX
BEIICCTB
Poiib xuMun B 00eCIeUeHUH SKOJIOTHUECKOM,

31 SHEPTreTUYECKON U MUIICBOM 0€30MMacHOCTH, 1
Pa3BUTHU MEIUITUHBI
[IpencraBienust 06 00X HAYUHBIX

32 MIPUHIUIIAX POMBIIIJIEHHOTO TOJIy4EeHUS 1
Ba)XKHEUININX BEIIECTB

33 YenoBek B MUPE BEIIECTB U MATEPUAIIOB 1

34 XuUMUsA U 310pOBbE YEIIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVISA YHEHUKA

METOANYECKHUE MATEPHUAJIBI JUIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET

ITokyMeHT yTBep>xJieH rpoctou ST pykoBoauTens
YupexaeHud
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