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HOACHUTEJIBHAS 3AIINCKA

[IporpammMa 1O XUMUU Ha YpOBHE CpeAHEero obmiero oOpa3zoBaHus
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit denepannny», TpeOOBaHUN K pe3ysbTaTaM OCBOCHUS
deneparbHON 00pa30BaTENBHONM TPOTPAMMBI  CPEIHEr0 OOIIero o0pa3oBaHUs
(®OIT COO), ¢ yuérom KoHuenmuu mnpenogaBaHus Y4yeOHOro MpeameTa
«XUMHS», OCHOBHBIX TMoyokeHUM «CTpaTerud pa3BUTHS BOCHHUTaHUS B
Poccuiickoit  ®enepaniuun  Ha mnepuon g0 2025 roma»  (PacmopsikeHue
[IpaButennsctBa PO ot 29.05. 2015 Ne 996 - p.), B cooTBEeTCTBUU ¢ (PeaepaibHOM
paboueil mporpaMMoil o XUMUH.

Pabouasi mporpamMma mno Xxumuu pa3paboTaHa B COOTBETCTBUM C pabouei

nporpammoit Bociutanust MAOY «Jluneit Ne 77 r. UenssOuHcka»
OcHOBY MOAXOJ0B K pa3pabOTKe MPOrpaMMBbl MO XUMHUU, K OIMPEICICHHUIO

oOwiel cTpareruu 00y4eHus, BOCIIUTAHUS U Pa3BUTUS 00ydaroUuXcsl CpeACTBaMU
yueOHoro npeamMera «Xumus» 1 10—11 knaccoB Ha 6a30BOM YpPOBHE COCTaBUIIM
KoHuentyanbHble 1mojoxkeHus @I'OC COO o B3auMOOOYCIIOBIEHHOCTH LENEH,
COJEpKaHusl, pe3ylbTaToB OOydYeHHs U TpeOOBaHMI K YPOBHIO MOJITOTOBKH
BBIITYCKHUKOB.

XumMHueckoe odpazoBaHue, noiayyaeMoe BeimyckHUKaMu MAOY «Jluneit Ne
77, sBISIETCS HEOTHEMJIEMOW YACThbl0O HX O00pa3oBaHHOCTH. OHO CIYXKHUT
3aBepUIAIOIIUM 3TAllOM peaM3allid Ha COOTBETCTBYIOIIEM eMy 0a30BOM YpOBHE
KJIFOUEBBIX  LIEHHOCTEH, MPUCYIIMX  LEJIOCTHOW CUCTEME  XHMHYECKOIO
oOpa3oBaHMsl. OTH I1IEHHOCTHM KacaloTCi T[IO3HAaHUS 3aKOHOB  MPHUPObI,
bopMHpOBaHUS MHUPOBO33pEHUSI M OOWIEH KyJbTypbl YEJIOBEKa, a TaKKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO M HPUPOIHOU
cpene. Peamusyercs xumuueckoe o0Opa3oBaHuME OOy4YaroOIIMXCS Ha YPOBHE
cCpemHero oOImero oOpa3oBaHUSI CPEACTBAMU YYEOHOTO mpeaMera «XUMUSD,
COZIEp’)KaHME M ITOCTPOCHUE KOTOPOrO OMNPEACIIEHBI B INPOrpaMMeE IO XHMHUHU C
y4€ToM crneuu@uKkd HaykKu XHMHH, €€ 3HA4eHUs B IO3HAHMM MPUPOJABI U B
MaTepHalbHON XKU3HHU OOIECTBA, a TAKXKE C yUETOM OOILIMX IeJield U MPUHIUIIOB,
XapaKTepU3yIOIIUX COBPEMEHHOE COCTOSIHUE€ CHCTEMBbl CpEIHEro  OOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHS KaK 3JE€MEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT ocoOyr poJib B
COBPEMEHHOW LMBUIIM3AINHU, B CO3JJaHUM HOBOM 0a3zbl MaTepUanbHON KYJIbTYpHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHKME PALMOHAIBHOIO HAYYHOT'O MBIIUICHHUS,
B CO3JIaHUE LIEJIOCTHOTO MPEACTaBICHUS 00 OKPYXKAIOLIeM MHUpPE KaK O €IMHCTBE
IPUPOJIBI M YEJIOBEKa, KOTOpoe (OpMHUpPYETCs B XMMHH Ha OCHOBE MOHUMAaHUS



BEILIECTBEHHOI'0 COCTAaBa OKPY’KAIOIIET0 MHUPA, OCO3HAHUS B3aMMOCBSI3U MEXIY
CTPOEHHMEM BEILLECTB, UX CBOMCTBAMM U BO3MOKHBIMH 00JIaCTMU IPUMEHEHUSI.

TecHO B3aMMOJIEUCTBYS C APYITMMHU €CTECTBEHHBIMH HayKaMH, XMMUsS CTaJla
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIBTYpPbl, HEOOXOJAMUMBIM YCIOBHUEM YCIEIIHOTO
Tpyda M U3HU Kaxaoro wieHa obmiectBa. CoBpeMEHHas XUMHS Kak Hayka
CO3UJATENIbHAsI, KAK HAayKa BBICOKMX TEXHOJIOTMM HallpaBjcHa Ha pEIICHUE
r100agbHBIX MPOOJEM YCTOWYMBOTO Ppa3BUTHsI YEJIOBEYECTBA — ChIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBMM ¢ OOMMMHM LEASIMH W MNPUHLMIIAMH CPEIHEr0 OOIIEro
oOpaszoBaHusl conepkanue npeamera «Xumus» (10—11 kmacceel, 6a30BbIl YPOBEHb
U3YyYEHUs1) OPUEHTUPOBAHO MPEUMYILIECTBEHHO HA OOIIEKYIbTYPHYIO IMOATOTOBKY
oOydarommxcs, HEOOXOAUMYI0 MM Ui  BbIpAaOOTKM  MHPOBO33PEHUECKHX
OPUEHTUPOB, YCHEUIHONO BKJIIOUEHHUA B JKU3Hb COLIMYMa, MPOJOJKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBnsitolmiuMu ~ ipeaMeTa  «XUMHSD  SIBISIOTCS  0a30BblE€ KypChl —
«Oprannyeckas xumMus» U «OOIm@ass ¥ HeopraHUYecKas XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIE€P>KAHHSI KOTOPBIX SBJISAIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMA
3HAHUU M0 HEOPTAaHUYECKOW XMMHH (C BKIIFOUECHUEM 3HAHUM U3 OOIIeH XUMUHU) U
opraHu4eckol xumuu. POpMHUpPOBAaHUE AAHHOW CHCTEMbBl 3HAHWMN NPU WU3YYEHUU
npeaMera o0OecreyrBaeT BO3MOXKHOCTh PAaCCMOTPEHHUSI BCETO MHOT000pa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaep:kaHus KypcoB — «Opranuueckas xumus» u «OOwmwas u
HEOpraHuyeckas XUMUs» cPOpMHUpOBaHa B MPOrpaMMe IO XHMMHUU Ha OCHOBE
CUCTEMHOTO TOJXOJa K U3yYeHHI0 ydeOHOro marepuana u oOyCIIOBJIEHA
UCTOPUYECKH  OOOCHOBAHHBIM  pPa3BUTHEM  3HAHUW Ha  ONpele’IEHHbIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKO XHMHHM BEIECTBA
paccMaTpHUBAIOTCS HA YPOBHE KIACCUYECKON TEOPUU CTPOCHHSI OPraHMYECKUX
COCIMHEHHUW, a TakKe Ha YpPOBHE CTEPEOXMMHUYECKUX U  DIIEKTPOHHBIX
OpeJCcTaBlICHUd O cTpoeHuu BemecTB. CBefeHHs 00 H3yyaeMbIX B Kypce
BEIIECTBaX JAlOTCS B Pa3BUTHH — OT YIJIEBOJAOPOIOB JI0 CJIOKHBIX OMOJOTHYECKH
AKTUBHBIX COEAMHEHUU. B Kypce OpraHMdeckor XUMHUHU IOJIyYarOT pPa3BUTHE
c(hOpMHPOBAaHHBIE Ha YPOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUs MEepBOHAYAIbHBIC
NPEJCTaBICHUS O XUMUYECKOM CBSI3U, KJIACCU(PUKALMOHHBIX NMPU3HAKAX BELIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[lon HOBBIM YyrjaoM 3peHuss B mpeaMmeTe «XuMus» 0a30BOT0 YPOBHS
paccMaTpuBaeTCs M3yYEHHbIH Ha YpPOBHE OCHOBHOTO 001iero oOpa3oBaHUs
TEOPETUYECKUM Marepuan M (PAKTOJOTMYECKHE CBEIEHUS O BELIECTBAX M
XMUMHUYECKON peakuuu. Tak, B yacTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMUSD» OOy4YaroIMMCS MPEIOCTaBISETCS BO3MOYKHOCTh OCO3HATh 3HAYEHHUE



NEPUOANYECKOT0 3aKOHA C OOIIETEOPETUYECKUX U METOJOJOTUYECKUX IMO3ULIUH,
riyoke TMOHSATh HUCTOPUYECKOE M3MEHEHHE (YHKIMI 53TOro 3akoHa — OT
o0o011aromIel 10 00BACHSIONICH U MPOTHO3UPYIOLIESH.

Enunas cucrema 3HaHMI O BaKHEHIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBax M NMPUMEHEHHM, a TAKXKE€ O XMMHUYECKHX PEaAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MNpOTEeKaHus JomnoyiHsgercss B Kypcax 10 um 11 xkmaccos
AIIEMEHTAMHU COJACPKAHMs, WMEIOIMMH KYJIbTYPOJOTHYECKHI U MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSA3M XHUMHH C
JPYTUMHU HayKaMH, PAacKpbIBalOT €€ poJib B IMO3HABATEIBHOW U MPAKTUUYECKOU
JESITEIBHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHMIO YBAXKEHHSI K MPOLECCY
TBOPYECTBA B O0JIACTH TEOPUU M MPAKTHUECKUX MPHUIOKECHUNH XUMHUH, TTOMOTAIOT
BBIMTYCKHUKY OpPHUEHTHPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKHM OCMBICIMBATh HMH(OPMALUIO U
OPUMEHATh €€ I TIONOJIHEHUS 3HAHWM, pEIICHUs HMHTEJUIEKTYalbHbIX U
HKCIIEPUMEHTAJIbHBIX MCCIEA0BATENIbCKUX 3aa4. B 1emom coaepkanue y4eOHOro
npeqMera  «XuUMUS»  JAHHOTO  YPOBHS  M3Y4YEHHUS  OPHEHTHPOBAHO  Ha
(dopMupoBaHUE y OOYYarOIIMXCS MHUPOBO33PEHUYECKOW OCHOBBI ISl TTOHUMAaHUS
¢unocopckux uaeH, TaKuX Kak: MaTepUalbHOE E€AMHCTBO HEOPraHMYECKOTo M
OpPraHUYECKOTr0 MuHpa, OOYCIIOBIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOCHHEM, TO03HABAEMOCTh MPHUPOJAHBIX SBICHUN MyTEM OSKCIEpUMEHTa W
pelieHusT TMPOTUBOPEUMH MEXAYy HOBBIMH (akTaMd U TEOPETUYECCKUMHU
IPEeINOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUN 3KOJOTUYECKUX MpodiieM, a
Takke MpodieM cOepekeHUsl IHEPreTUUECKUX PECYPCOB, ChIPbS, CO3/1aHUsI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B mnane pemeHus 3amad  BOCIUTAHUS, pPa3BUTHUS W COLMATH3AIUH
O0yJaromuxcs MPUHATBIE MPOTPAMMON IO XHMHH TOJXOABl K OINpEAeTCHUIO
COJlepKaHUs M TOCTPOCHUSI TMpeAMeTa MpeaycMaTpuBaroT (OpMHPOBAHUE
YHUBEpPCAJbHBIX Y4YeOHBIX JACMCTBMI, HMEIOMMX ©0a30BO€ 3HAYCHHE IS
pa3IMYHBIX BHJIOB JCSATENBHOCTH: pELIEHUs mpoOsieM, MOHCKa, aHalu3a MU
00paboTku uHpopMaIi, HEOOXOAUMBIX AJI MPUOOPETEHHSI ONbITA MPAKTUYECKON
U HCCIIEIOBATENbCKON NeATEIbHOCTH, 3aHMMAIOIIEH BaXKHOE MECTO B MO3HAHUU
XUMHH.

B mnpaktuke mnpemnomaBaHWs XMMHM KaKk Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHuUs, TAK ¥ HA YPOBHE CPEIHETO 00IIero o0pa3oBaHus, IPU OMPEICTICHUN
COJIEPKATEIbHON XapaKTEpUCTUKU IIeJied HM3ydeHUs NpeaMeTa HallpaBICHUEM
NEPBOCTENEHHON 3HAYUMOCTU TPATUIIMOHHO TNpHU3HAETCA (OPMUPOBAHHE OCHOB
XUMUYECKON HAayKH Kak 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
NESATEIbHOCTH YeJIOBeKa U KaK OJHOr0 U3 KOMIIOHEHTOB MHUPOBOM KyJbTyphl. C



METOANYECKOM TOYKHM 3PEHHsI TAKOM NOAXOJ K ONPEACIICHUIO LEJIEW W3y4EHMs
MIpeAMETA SABJISIETCS BIOJIHE OIPAB/IaHHBIM.

CoriacHO AaHHOW TOYKE 3pEHHUs TJIaBHBIMU LEISMU W3Y4YEHUsS IperMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 =11 ki1.) sBRSIOTCS:

e (opmMupoBaHME CHCTEMBl XUMWYECKMX 3HAHUH KAk  BaKHEHIIICH
COCTABJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B OCHOBE KOTOpPOH
JeXaT KIIOYEBbIE MOHATHUS, (PYyHIAMEHTAIbHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOEHHUE fA3bIKa HAYKH, YCBOECHHWE WU IMOHHMAaHUE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHUE C HCTOpPHUEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpOBaHME U Pa3BUTHUE MPEACTABICHUI O HAYUYHBIX METOAAX MO3HAHUS
BEUIECTB M XUMHUYECKHX peakUuid, HEOOXOIUMBIX ISl MPHOOpETEeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMUYECKUX SIBJICHUH,
MMEIOIIUX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHHUU U CLIOCOOOB AESITEIBHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XHMHUYECKOTO HKCIIEPUMEHTa, COOJIIOIEHHEM MPaBUII
0e301acHOro o0paIieHus ¢ BEIeCTBAMH.

Hapsiny ¢ atuM, comepxaTenbHas XapaKTepUCTUKa LEeJIed U 3a1ad U3y4eHUs
IIpeIMETa B IPOrpamMMe 10 XUMHHM YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUU
C HOBBIMM IPHOPUTETAMHU B CHCTEME CpellHero oduiero oopaszoBanusi. CeronHs B
NpenoJaBaHu  XMUMHM B OOJbIIEH CTENEHW OTHAETCA  MPEANOYTEeHUE
IPAKTUUYECKONM KOMIIOHEHTE COJEp)KaHus OOydYeHHUs, OPHEHTUPOBAHHOM Ha
noAroToBky BbImyckHUKa MAQOY «Jluneit No 77, Bmazaeromiero He HaboOpom
3HaHUU, a (PYHKIMOHAJIBHON TPaMOTHOCTBIO, TO €CTh CIHOCOOAMHU WM YMEHUSMHU
aAKTUBHOTO MOJYyYEHUs 3HAHUN U MPUMEHEHUS UX B PEaJbHOM KM3HU ISl peIIEHUs
MPaKTUYECKUX 3a]1a4.

B cCBA3M ¢ 3TUM Ipu H3y4YEHUM MpeameTa «XUMHUS» JOMHHHUPYIOLIEE
3Ha4YeHHe MPUOOPETAIOT TaKKUE LENH U 33J]a4, KaK:

aganTaius oO0y4yarolUXcs K YCJIOBUSIM JMHAMUYHO Pa3BUBAIOIIETOCS MHPA,
dbopMHpOBaHHE  MHTEIUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caMm000pa30BaHUI0, COTPYJIHUYECTBY, CAMOCTOSATEILHOMY NMPUHATHIO TPAMOTHBIX
PELICHUI B KOHKPETHBIX KU3HEHHBIX CUTYyalUsX, CBA3aHHBIX C BEUIECTBAMU U UX
IPUMEHEHUEM;

dopMupoBaHue y OOYyYalOlIMXCS  KJIIOYEBBIX HABBIKOB  (KIJIFOUEBBIX
KOMIIETEHIIUI), HMMEIOIIMX YHUBEpPCAJbHOE 3HAYEHUE HJIsi Pa3JIMYHBIX BHJIOB
NeSATEeTLHOCTH: PEIICHHs MpoOJieM, MOUCKa, aHaanu3a U 00padoTKu MHGOpPMAIIIH,
HEOOXOJUMBIX Ui NPUOOPETEHHs OIbITa JAEATEIbHOCTH, KOTOpas 3aHMMAaeT
BAJXHOE MECTO B T[O3HAHUM XHMHHM, a TaKXKe i OLUEHKH C [O3ULUN



HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUSA BEIIECTB U XUMHUYECKUX
MPOLIECCOB HAa OPTaHU3M UYEJIOBEKA U MIPUPOIHYIO CPELY;

pa3BUTHE T03HABATEIbHBIX HHTEPECOB, MHTEIUICKTYaJbHBIX U TBOPUYECKUX
CHOCOOHOCTEH 00yUaroNMXcs: CIIOCOOHOCTH CaMOCTOATEIBHO MPUOOPETATh HOBBIC
3HAHMS IO XUMHUHU B COOTBETCTBUHU C )KM3HEHHBIMU MOTPEOHOCTSIMU, UCIIOIB30BAThH
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUU JJIs MOUCKA W aHaliu3a yueOHOU u
HAyYHO-TIOMYJISIPHON MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dopMupoBaHre U pa3BUTHE Y 00YUAIOIIUXCS ACCOIUATUBHOTO U JIOTHYECKOTO
MBIIIICHU S, HAOIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPhIE 0COOECHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHMM U MPOBEIACHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHWE Yy oOOydaromuxcsi YOeKIEHHOCTH B T'YMaHHCTHUYECKOU
HAIpPaBIEHHOCTH XWUMHUH, €€ BAXKHON POJM B PEUICHHH TI00aIbHBIX MPOoOsieM
paIMoOHATBHOTO MPUPOIONIONB30BaHNUs, TIOTIOIHEHUSI SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHHUsl TNPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIEHUS K NIPUPOJIE M CBOEMY 3/I0pPOBBIO, a TaKKe IPUOOpPETEHHs OIbITa
UCIIONIb30BAaHUSl TOYYCHHBIX 3HAHUN Ui TPUHATUS TPAMOTHBIX DEIICHUN B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yueOHOM mnaHe cpeaHero o0mero o0pa3oBaHUS NPEAMET «XUMUS»
0a30BOro ypoBHS BXOJHUT B COCTaB NMpeAMETHOIN obnactu «EcTecTBeHHO-HayuYHbIE
PEIMETHI.

OO611ee ynciio 4acoB, OTBEIEHHBIX IJIs1 U3yYEHUs XUMHUH, HA 0a30BOM YPOBHE
cpeaHero obuiero oopazoBaHusi, coctapisieT 68 vacoB: B 10 kiacce — 34 ygaca (1
yac B Hefiento), B 11 knacce — 34 yaca (1 yac B Heento).



COJEPXAHUE OBYYEHUA

10 KUIIACC

Teopernyeckue 0CHOBBI OPraHUYECKOM XUMUM

[IpeameT opraHnyeckod XHMHHU: €€ BO3HUKHOBEHHE, DPA3BUTHE W 3HAYCHUE B
MOJIyYEHUM HOBBIX BELIECTB W MaTepHaloB. Teopus CTPOCHHS OpPraHUYECKUX
coequHeHnit A.M. BytnepoBa, ee ocHOBHbIEe MONOXKEeHUA. CTPYKTypHbIE (HOPMYIIBI
OpraHu4ecKkux BemecTB. ['omonorus, mzoMepus. XUMHUYECKasi CBA3b B OPraHUYECKUX
COEIMHEHUSIX — OJJMHAPHBIEC U KPATHBIE CBSI3H.

[IpencraBienne o KiaccupuKaMd OpraHMYECKHX BemecTB. HoMeHkaTypa
OpraHUYEeCKUX COCAMHEHUHN (CHCTEMAaTH4YeCKas) U TPUBHAIbHBIE HA3BaHUS BaKHEHIIMX
MPEACTABUTENEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIBHBIE  METOJABl  M3Y4YEHUS BEIIECTB M HX IPEBPALICHMIA:
O3HaKOMJIEHHE ¢ oOpa3lamMy OpraHMYeCKHX BEIIECTB M MaTepuajaMd Ha MX OCHOBE,
MOJIETUPOBAHUE MOJIEKYJl OpraHMYEeCKHX BEIECTB, HaOJMIOJEHHE U  OIUCaHHUEe
JEMOHCTPALIMOHHBIX OIBITOB 110 MPEBPAILIECHUI0 OPraHUYECKUX BELIECTB IIPU HArPEBaHUU
(ruaBiieHue, OOyTIIMBaHUE U TOPEHHUE).

Yraesoaopoasl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKAN psAx. MeTaH U 3TaH — NMPOCTEUIINE
MPEACTABUTENN AJKAHOB: (PU3MYECKHE U XMMUYECKUE CBOMCTBA (pEeakUuu 3aMelIeHUs U
rOpEeHusl), HaXOXJACHHUE B IPUPOJIE, TOTYyUEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKMU psA. OTWIEH W MPONUIEH —
npocTeiilie NpeACTaBUTENN aJKEeHOB: (PU3NYECKHEe U XMMHUYECKHE CBOICTBa (peakiuuu
TUAPUPOBAHUS, TaJOTCHUPOBAHUS, THUIpATAllUM, OKUCICHHS W TOJIMMEPU3ALINH),
ITOJIyYE€HHUE U IIPUMEHEHHE.

Ankanuensl: Oyrtamuen-1,3 wu wmetwiOyraauen-1,3: cTpoeHue, BaKHEUIHE
XUMHUYECKHE CBOMcTBa (peakuusi mnoiaumepusauuu). llomydeHue CHHTETHYECKOTO
KayudyKa 1 pE3UHBI.

AJKHHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYECKUH psl. AUETUIEH —
MPOCTEUILINI MPEACTABUTEIb AJTKWHOB: COCTaB, CTPOCHHE, (PU3MYECKHE U XUMHUYECKUE
CBOMCTBa (peakuuu TUIPUPOBAHMS, TAJIOTCHUPOBAHMS, THUApPATALUU, TOPEHUS),
ITOJIyYEHHE U IPUMEHEHHE.

Apensbl. ben3on: coctaB, cTpoeHue, GU3NUECKUE U XUMUYECKHUE CBOMCTBA (pEeaKIuu
TJIOTEHUPOBAHUSI U HUTPOBAHUS), MOJYyUYeHHE U TpUMEHeHUe. TOKCUYHOCTh apeHOB.
['eHeTnueckass CBSI3b MEXKAY YIJEBOJOPOJAMH, IPUHAMICKAIIUMH K Pa3JIUYHBIM
KJIaCcCaM.

[TpupoaHbie UCTOYHUKH YTIaeBOAOPOa0B. [IpuponHbIil Ta3 ¥ MOMyTHEIE HePTSIHBIC
ra3el. Hed1h u ee mpoucxoxaenue. CriocoObl mepepaboTku HedTH: EPEeTOHKA, KPEKUHT
(TepMuueckuii, KaTaIUTUYECKWi), muponu3. I[IpomykTel mnepepabOTku HEPTH, HX
MpUMEHEHNE B MPOMBINUICHHOCTH W B ObITy. KaMeHHBI Yrojib M TPOIYKTHI €ro
nepepadoTKH.



OKCIepUMEHTAIbHbIE METOJbl HM3Y4YEHHsS] BEIIECTB W HUX [PEBpPAIICHUN:
O3HAaKOMJIEHHE C oOpa3liaMU IJIACTMACC, KaydyKOB M pe3uHbl, Koyuiekiun «HedTb» u
«YTOnp», MOJEIMPOBAHUE MOJEKYJ YIVIEBOAOPOAOB M  TaJOT€HONPOU3BOAHBIX,
MPOBEJICHUE MPAKTUIECKOM pabOThI: MOTyUYeHUE ITUIICHA U U3YYCHHE €T0 CBOMCTB.

Pacuernsie 3amaun.

Brruucnenus mo ypaBHEHHMIO XHUMHYECKOW peakiuu (Macchl, 00beMa, KOJIMIeCcTBa
UCXOJHOTO BEHIECTBA WJIM MPOAYKTa pEeaKkIUuu IO HU3BECTHBIM Macce, 00bemy,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIECTB WM NPOAYKTOB PEAKIINH).

Kucnopoacoaep:kamue opranu4eckune coeMHeHHU

[IpenenbHbIe OTHOATOMHBIE CIUPTHI. METaHOJ U 3TaHOI: CTPOEHUE, (PU3nyeckue u
XUMUYECKUE CBOMCTBa (peakluuud C aKTHUBHBIMM METaJJlaMH, TallOr€HOBOJOPOAAMH,
ropeHue), npumMeHeHue. BoopoaHbie CBA3M MEXKIY MOJIEKYJaMU CHOUPTOB. JlelicTBHe
METAHOJIa U 3TaHOJIa HA OPTaHU3M YEJIOBEKA.

MHoroatoMHbie CIUPTHI. DTUJICHTIUKOIb U TIUIEPUH: CTpOCHHE, PU3nUecKkue M
XUMHYECKUE CBOMCTBAa (B3aMMOJICUCTBUE CO IIECTOYHBIMM METAJNIAMHM, KAa4ECTBEHHAs
peakuys HAa MHOTOATOMHBIE CIUPTHI). JlelicTBUe Ha opraHu3M 4yenoBeka. lIpumenenue
[JIMIEPUHA U STUJICHTIIUKOJIS.

®deHoJI: CTPOCHUE MOJIEKYJIbI, PU3NYECKHEe U XUMUUYECKHE CBOWCTBA. TOKCUYHOCTh
dbenona. [lpumenenue deHona.

Anpaerunpl. QopManbIerul, alleTalbIETHI: CTpOeHUE, (PU3NIECKUE U XUMUYECKUE
CBOMCTBA (peaklUy OKUCICHHSI U BOCCTAHOBJIEHUS, KAUECTBEHHBIE PEAKIINH), TIOTyUYECHHE
Y IPUMEHEHHUE.

OAHOOCHOBHBIE TIpeNeNbHbIE KapOOHOBBIE KHUCIOTHl. MypaBbuHAs M YKCyCHas
KHUCJIOTBI: CTpOeHUE, (PU3NUECKHe 1 XUMUUECKHEe CBOMCTBA (CBOMCTBA, 0OIIME JIJIs Kiacca
KHCIIOT, peakius JTepuukanuu), noiaydyeHue u npumeHeHue. CreapuHoBas
M OJICMHOBAsl KHCIIOThI KaK TPEJICTAaBUTENM BBICIIUX KapOOHOBBIX KUCIOT. Mbla Kak
COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

CrnoxHble 3(Upbl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPONU3 CIOKHBIX
a¢upoB. Kupsl. I'naponus xupos. [Ipumenenue xupos. bruonornyueckast posb KUPOB.

VYrneBoawl: cocTaB, KiacCU(UKaALMS YTIEBOJAOB (MOHO-, JHU- W TOJHCaXapujibl).
I'mroko3a — mpocTelnii MOHOCaXapua: OCOOCHHOCTH CTPOCHHUS MOJICKYJIBI, (PU3UYECKUE
U XUMHUYECKHEe CBoMcTBa (B3aumojenctBue c rujapokcuaom Menu(Il), okucnenue
aMMUa4YHBIM pacTBopoM okcuna cepedpa(l), BoccTaHOBieHHE, OPOXKEHUE TIIOKO3BI),
HaxXOXJEHUE B MPUPOJIE, MPUMEHEHHEe, Ouosorudeckas poib. PotocuHTe3. PpykTo3a
KaK M30MEP TIIIOKO3BI.

Kpaxman wu uemnono3a Kak mnpupoaHslie mnonumepbl. CTpoeHue Kpaxmana
U uewnono3sl. Puznueckue W XMMHUYECKME CBOMCTBA Kpaxmania (THApOJIU3,
KaueCTBEHHAS PEaKIHsl C HOJIOM).

DKCIepUMEHTAIbHBIE METO/Ibl M3YUEHHUSI BELIECTB U UX MPEBPAILCHUI: TPOBEJCHUE,
HaONIOZGHUE W OMNHMCaHWE JEMOHCTPALlMOHHBIX  ONBITOB: TOPEHHE  CIUPTOB,
KAaueCTBEHHbIC PEAKIMM OJHOATOMHBIX CHHPTOB (OKHCIEHHE JTAaHOJA OKCHUIOM
meau(Il)), MHOroaroMHBIX CHUPTOB (B3aMMOEHCTBUE TJIUIEPUHA C TUAPOKCUIOM



meau(Il)), ampaernmoB (OKuCIeHHE aMMHAayHBIM pacTBopoM okcunpa cepedpa(l) u
rugpokcuom  Mmeau(ll), B3ammopeiicTBue Kpaxmaiga C  HOAOM), IPOBEICHHE
MPaKTUYECKON pabOTHI: CBOWCTBA PACTBOPA YKCYCHOW KUCIIOTHI.

PacuerHblie 3a1aun.

Bbruncnenus mo ypaBHEHHIO XMMHUYECKON peakluu (Macchl, 00beMa, KOIMYECTBa
MCXOJTHOTO BEIIEeCTBA WJIM NPOAYKTa PEaKIMW IO W3BECTHBIM Macce, 00bemy,
KOJMYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WM MPOIYKTOB PEAKIIUN).

A3oTcoaep:xaniue opraHudeckue coeMHeHus

AMMWHOKHCIIOTHI Kak aM(OTepHble OpraHUYecKUe coeluHeHus. Du3nveckue u
XUMUYECKUE CBOMCTBA aMUHOKHUCIIOT (HA MpUMEpEe riaulMHa). buonornyeckoe 3HaueHUE
aMmuHOKucHoT. [lenTuasl.

benku Kkak TOpPUPOJHBIE BBICOKOMOJIEKYJIIpHbIE coeluHeHus. llepBuuHas,
BTOpUYHASA U TPETUYHAsI CTPYKTypa OEIKOB. XMMHUUECKHUE CBOMCTBA OEIKOB: THAPOIU3,
JieHaTypalus, KaYeCTBEHHbIC PEaKI[UU Ha OEJIKHU.

DKCIepUMEHTAILHBIE METO/Ibl U3YyUCHHUS BEIIECTB U UX MPEBPAIICHUIN: HAOII0/ICHHE
U ONHCAHWE JIEMOHCTPAI[MOHHBIX OIBITOB: JEHATypalusi OEJNKOB IMpU HarpeBaHUH,
I[BETHBIE PEAKIIUU OCIKOB.

BbicOKOMOIIEKYJ/ISIPHBIE COCANHEHUS

OCHOBHBIE TOHATUSL XHMHH BBICOKOMOJIEKYJISIDHBIX COEIMHEHUN: MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, CTENEHb MOJIMMEPHU3ALUU, CPEAHSIS MOJIEKYJISIpHAs Macca.
OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHHUNA — IOJIUMMEpHU3aLus U
MOJIMKOH/ICHCALIHSL.

OKCHEpUMEHTAIBHBIE  METOJABl M3Y4YEHUS BEIIECTB W WX IPEBPALLCHHN:
O3HAaKOMJIEHWE C oOpa3laMH TPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
KAay4yKOB.

MexnpeaMeTHbIe CBA3H

Peanuzanus MeXNpeIMETHBIX CBS3€HM IIPU HU3YYEHUM OPraHUYECKOM XUMHU B
10 kiracce OCYIIECTBIISICTCS 4Yepe3 MCIOJIb30BaHHE KaK OOIIUX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TIOHSITHH, SBISIOMIMXCS CHUCTEMHBIMH [JISI OTACIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01mue ecTecTBeHHO-HAYYHbIE TTOHATHS: SIBJICHUE, HAYUYHbIN (haKT, TUTIOTE3a, 3aKOH,
TEOpHsi, aHallu3, CUHTE3, KJIacCU(PUKaLUs, MEePUOJIUYHOCTh, HAOIIO/IEHUE, U3MEpEHUe,
AKCIIEPUMEHT, MOJICIMPOBAHUE.

dusnka: MaTepusi, SHEPrUs, Macca, aToOM, JJCKTPOH, MOJICKYia, SHEPreTHUCCKUI
YPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHO€ COCTOSHUE BEIIECTBA, (PU3UUYECKHE
BEIIMYUHBI U SIUHUIIBI KX U3MEPCHHUS.

buonorusi:  knetka, opranmsMm, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,

dboToCcHUHTE3, OMOJOTUYECKH AKTUBHBIC BEIIECTBA (OCIIKH, YTIIEBOIbI, JKUPHI, (HEPMEHTHI).

['eorpadms: MuHEpabBl, TOPHBIC TIOPOJIBI, ITOJIE3HBIC HCKONAeMble, TOIUIHBO,

PECYpCHI.



TexHonorus: IMUIICBBIC IMPOAYKTbI, OCHOBBI PAIWMOHAJIBHOI'O IMHTAHUS, MOIOIIHC
CpCACTBA, JICKAPCTBCHHBIC 1 KOCMCTHUYCCKHC IIPCIIapPaThl, MAaTCPpHUAJIbl N3 NCKYCCTBCHHBIX
N CHHTCTHUYCCKHNX BOJIOKOH.

11 KJIACC

OBIIIAA U HEOPTAHUYECKASA XUMUSA

Teopernuyeckne 0CHOBbI XUMHUH

XuMu4eckuil 3nmeMeHT. AToM. Sapo aToma, M30TOMbI. DJIEKTPOHHAs 000JOYKa.
DHEpreTHYeCKUe YpPOBHM, TMOAYPOBHU. ATOMHBIC opOWTanu, s-, P-, O- 3IeMeHTHI
OcobOeHHOCTH pacTpeeeHUs JICKTPOHOB IO OPOUTAIIIM B aTOMax 3JIEMEHTOB MEPBBIX
YeThIpEX MEPUOI0B. DIEKTPOHHAS KOH(DUTYpALIHs aTOMOB.

Ilepuonnueckuit 3akoH U Ilepuoanyeckas cucrteMa XUMUYECKUX 3neMeHToB JI.1.
MenneneeBa. CBsi3p EPpUOANYECKOTO 3aK0oHA U [leproanyeckoil CUCTEMBI XUMHYECKUX
anemeHToB JI.MI. MenneneeBa € COBPEMEHHOW TEOpPUEH CTPOEHHUS aTOMOB.
3aKOHOMEPHOCTU M3MEHEHHsI CBOMCTB XMMHYECKUX 3JEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX M CJOKHBIX BEHIECTB MO TPYIIIAM U MEPHOJaM. 3HAYCHHUE MEPUOTUUYECKOTO
3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMUYECKas CBs3b. BUabl XUMUYECKON CBA3U (KOBaJeHTHAs
HETMOJISIpHAass W TOJSpHas, WOHHAs, MeTauindeckas). MexaHu3Mbl 0O0pa30BaHUS
KOBAJICHTHON XUMHUYECKOW CBA3U (OOMEHHBIN M JOHOPHO-aKIENTOPHBIN). BogopoaHas
CBA3b. BaneHTHOCTB. DIEKTPOOTpULATENBHOCT. CTeneHb OKucaeHus. IOHbl: KaTHOHBI U
AHVOHBI.

BemectBa MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSTHCTBA
COCTaBa BENIIECTBA. THUIbl KPUCTALINYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIECTB
OT THUIIA KPUCTAIUIMYECKOU PELIETKH.

[ToHsTe 0 qucnepcHbIX cuctemax. VICTUHHBIE U KOJUIOUIHBIE pacTBOPBI. MaccoBas
JI0JIsI BELIECTBA B PACTBOPE.

Knaccudukanusa Heoprannyeckux coeanHeHuil. HoMeHknarypa HeopraHMYecKux
BEIIECTB. |'eHeThueckass CBs3b HEOPraHWYECKHUX BELIECTB, IPUHALICKAIUX K
Pa3JIMYHBIM KJIaCCaM.

Xumnueckas peakuus. Knaccudukanus XuMUYECKUX peakuii B HEOPraHUYECKON U
OpPraHUYeCcKON XUMHHU. 3aKOH COXPAHEHHS MAcChl BELIECTB, 3aKOH COXPAHECHUS H
MPEBPAICHUS SHEPTUU MTPU XUMUYECKUX PEAKIUX.

CKOpOCTh peaklM, €€ 3aBUCMMOCTh OT pa3lMyHbIX (QakropoB. OOpaTtumMbie
peakuuu. XUMUYECKOE paBHOBecHe. DaKkTOPhI, BIUSIONIME HA COCTOSHUE XUMHUUYECKOTO
paBHoBecus. [Ipunnun Jle [larense.

Dnektponutuueckas auccouuanus. CunbHble W cnabblie snekTponuTsl. Cpena
BOJHBIX PAacTBOPOB BEUIECTB: KHUCJas, HEUTpalbHas, ILIEJIOYHAsA. Peaknum HOHHOrO
oOMeHa.

OKHCIIUTENEHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.



OKCIEpUMEHTAIbHbIE METOJIbl M3Y4YEHHS BEIIECTB W HUX [PEBpAIICHUN:
neMoHcTpanus — Tabmun  «llepuogmyeckas  cucteMa  XHMHMUYECKHX — AJIEMEHTOB
JI.. MenpaeneeBa», U3ydeHUE MOJENICH KPUCTALUIMUECKUX PEHIETOK, HAOIIOJEHUE U
OMHCAHUE JIEMOHCTPAIMOHHBIX W JAaOOPATOPHBIX ONBITOB (Pa3lOKCHHE TEPOKCHIIA
BOJIOpPO/ia B MPHUCYTCTBUHU KaTajau3aTopa, ONPEICICHHE CpPeAbl PACTBOPOB BEIIECTB C
MMOMOINIBI0 YHUBEPCATBHOTO HMHAMKATOPA, PEAKIMUM HOHHOIO OOMEHa), MNpPOBEICHUE
MpaKkTHUECKON paboThl «BnusHUe pa3audyHBIX (PAKTOPOB HA CKOPOCTh XHWMHUYECKOMN
pEeaKIm.

PacuetHrble 3agaun.

Pacuetsl 0 ypaBHEHUSIM XUMHUYECKUX PEAKIUMA, B TOM YHUCJIE TEPMOXHUMHYECKUE
pacyeThl, pacueThl C UCMIOIb30BAHUEM MOHATHS «MAcCOBas JI0JIs BEIIECTBA.

Heoprannueckasi xumusi

Hemeramnel. Ilonoxkenue HemetauioB B Ilepuoamyeckoil cucTeMe XUMHUYECKUX
anemeHToB /.. MenneneeBa u 0COOEHHOCTH CTPOEHHSI aTOMOB. PU3NYECKHE CBOMCTBA
HEMETaJIOB. AJUIOTPONHUS HEMETAIOB (Ha MpUMEpe KHUciIopoia, cepbl, ¢ocdopa u
yriepona).

XUMUYECKHE CBOWCTBA BaXKHEHUIIMX HEMETAUIOB (TajJlOT€HOB, CEphl, a30Ta,
docdopa, yrimeposa u KpeMHHUS) M UX COCIUHEHHH (OKCHJIOB, KHCIOPOJICOJIEPKAITUX
KHUCJIOT, BOJIOPOJIHBIX COCTMHEHU).

[IprmMeHeHne BaXKHEHIIIUX HEMETAJIJIOB U UX COCIMHCHUM.

Mertamibl. Ilonoxxkenue wmerammoB B Ilepuoguueckoit cUCTEME XHUMHYECKUX
anemenToB [[.U. Menneneera. OcOOEHHOCTH CTPOCHUS AJEKTPOHHBIX 000J0YEK aTOMOB
MetaiioB.  OOmue  ¢usmyeckue  cBodcTBa  MeTayioB.  CrjlaBel  METaJUIOB.
DJIEKTPOXUMHYECKUN PsiJT HAMIPSKEHUI METaJIOB.

XUMUYECKHE CBOMCTBA BAKHEUIIMX METAIOB (HATpUM, Kalui, KaJbI[Ui, MarHui,
ATIOMUHUH, ITUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHECHUIA.

OO61Me cnocoObl MoJy4eHHsl MeTaJJIoB. [I[pruMeHeHre MeTaioB B ObITY U TEXHUKE.
DKCIepUMEHTATbHBIE METO/Ibl U3YUCHHS BEIIECTB U UX MPEBpAICHUN: U3yYCHUE
KOJUICKLINH «Metaiiibl W CIUIaBbI»,  OOpaslloB  HEMETA/UIOB,  pEIICHHUE
AKCTIEPUMEHTATbHBIX 3a/a4, HaOMIOJIeHWE U OINUCaHUE  JIEMOHCTPAIIMOHHBIX
1 J1Ta0OPATOPHBIX OMBITOB (B3aMMOJICHCTBHE THUIPOKCHJIA ATIOMHHHUS C PAacTBOpaMHU
KHUCJIOT M I11€JIOUEH, KAaYeCTBEHHbBIEC PEAKIIMM HA KATUOHBI METAJLJIOB).

PacueTHbie 3agaun.

Pacuersl Macchl BelmiecTBa WM OObEMa Ta30B MO M3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WM O0bEMY OJIHOTO U3 YYaCTBYIOUIMX B PEAKIIMU BEIIECTB, pacueThl
Macchl (0ObeMa, KOJMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIW OJHO W3 BEIECTB
MMEET MPUMECH.

Xumus ¥ xKM3Hb. MexnpeaMeTrHbie CBA3U

Ponp xuMum B 0O0eCIEUEHHMH SKOJOTHYECKOM, SHEPreTHYSCKOM U  IHIICBOM
0€301acCHOCTH, Pa3BUTUM MEAUIUMHBIL. [IoHSATHE 0 HAyYHBIX METOJaX MO3HAHMS BEILECTB
Y XUMUYECKUX PEAKIUU.



[IpencraBnenuss 06 OOMIMX HAYYHBIX MPHUHIMIAX MPOMBIIUIEHHOTO MOJIY4YECHUS
BAKHEMIINX BELIECTB.

YenoBeKk B MUpE BEUIECTB U MATEPUAJIOB: BaXXHEHIINE CTPOUTEIbHBIE MATEPUAIbL,
KOHCTPYKL[MOHHBIE ~ MaTepuaibl, KpacKd, CTEKJIO, KEpaMHMKa, MaTepHuaJibl J1JIs
AJIEKTPOHUKH, HAHOMATEpHUaJlbl, OPraHUYECKUE U MUHEPAJIbHBIE YA0OPEHNUS.

XAMHSLT M 3J0pOBbE 4YEJIOBEKAa: IIpaBHJa HCIOJI30BAaHUSA  JIEKAPCTBEHHBIX
MpernaparoB, NpaBwiIa OE30MAaCHOTO HWCIOJIL30BAHMS MpEnapaToB OBITOBONW XWMHH B
ITIOBCETHEBHOM KU3HM.

Peanuzamuss MeXIpeIMETHBIX CBSI3ed NMPU W3YYCHUU OOIIeH W HEOPraHWYEeCKOM
xuMuH B 11 Kitacce OCyIIECTBIISIETCS Yepe3 HCIOJIb30BAHWE KaK OOIIMX €CTECTBEHHO-
HAay4YHbIX T[IOHATHUWA, TAaK M TIOHATHUN, SBJISIOMIMUXCA CUCTEMHBIMU [UJISl OTHEJIBbHBIX
MPEAMETOB €CTECTBEHHO-HAY4YHOIO LIUKJIA.

OO1Ke ecTeCTBEHHO-HAYYHbIE MMOHATHS: Hay4YHbIA (DaKT, TUNIOTE3a, 3aKOH, TEOPUS,
aHaiu3, CHUHTE3, Kiaccu(ukanuus, NEPHUOJUYHOCTb, HAOIIOJCHUE, SKCIEPHUMEHT,
MOJCIINPOBAHUE, U3MEPEHUE, SIBJICHUE.

dusuka: MaTepusi, JHEPIHs, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOII,
PaAMOAKTUBHOCTh, MOJEKYJAa, HSHEPreTUYECKH YpOBEHb, BEILECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHME BEIIECTBA, (PU3MUECKHUE BEJIUUYMHBI U €AMHULIBI UX HU3MEpEHus,
CKOpPOCTb.

buonorus: knerka, opraHusM, dKocucTeMa, ouocdepa, Makpo- 1 MUKPOIJIEMEHTHI,
BUTAMHHBI, 0OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHepanbl, TOpPHBIE MOPOJbI, IOJE3HbIE HCKONAEMbIE, TOIUIUBO,
pECYpPCHI.

TexHonorus: XUMHYECKash IPOMBIIIIEHHOCTb, METAJUIyprus, MPOU3BOJICTBO
CTPOUTEIBHBIX  MATEPUAIOB,  CEIbCKOXO3SIIICTBEHHOE  MPOU3BOJCTBO,  MHILEBAs
IIPOMBILUIEHHOCTb, (papmaneBTHUECKast IIPOMBILUIEHHOCTb, IIPOU3BOJICTBO
KOCMETHYECKHX  IpPEernapaToB, IPOU3BOACTBO  KOHCTPYKIIMOHHBIX  MaTEpHasoB,
AJIEKTPOHHASI POMBIIIIIEHHOCTh, HAHOTEXHOJIOTUH.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 XMMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
OOy4aroNIMMHUCSL MPOrpaMM CpelHero oOmero oOpa3oBaHus (JIMYHOCTHBIM,
METaNpeIMETHBIM MW TIpeAMEeTHbIM). HaydHo-meTonuueckoil OCHOBOM IS
pa3pabOTKH TIAHUPYEMBIX PE3yJbTaTOB OCBOCHHUS MPOTPAMM CPEIHETO OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBeTcTBUM € CHCTEMHO-AECATEIBHOCTHBIM MOJIXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHS NpeaMeTa «XHUMHUS» Ha YPOBHE CPETHEro
o0111ero 0Opa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHE OOYYaIOIIUMHCS POCCUUCKOM TPaKJaHCKOM HUICHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOIIPE/IETICHUIO;

HaJIM4KUe MOTUBALIMU K 00YYEHHUIO;

1[eJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOCKIACHUN JTMYHOCTU HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMKI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTH OOYYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEHU
JEATEIIbBHOCTH 1I€HHOCTHO-CMBICJIOBBIMM YCTAHOBKAaMHM, MPUCYIIUMHU 1EJIOCTHOMN
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIMyue MPaBOCO3HAHUS IKOJOTHUECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh
1[EJTN U CTPOUTH JKU3HEHHBIC MJIAHBI.

JIn4HOCTHBIE pe3yNabTaThl OCBOCHHUSA MpeamMeTa «XUMHS» JIOCTUTAIOTCS B
€UHCTBE Y4YEOHOM M BOCHUTATEIBLHON JESITEIBHOCTH B COOTBETCTBUM C
T'YMaHUCTHYECKUMHU, COIMMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH
U HaealaMd POCCUHCKOTO TPaKJAHCKOTO OOIEeCTBa, MPUHSITHIMU B OOIIECTBE
HOpMAaMH W  TpaBWIAMH  TOBEJEHHUS,  CIOCOOCTBYIOIIMMHU  TMPOIECCaM
CaMOTIO3HAHUS, CaMOpPa3BUTHUS ¥ HPABCTBEHHOTO CTAHOBJICHUS JUYHOCTHU
oOy4Jaronuxcs.

JIngyHOCTHBIE pE3yibTaThl OCBOEHHUS TNpeAMeTa «XHUMHS» OTPAKAOT
c(OpPMHPOBAHHOCTh OTbBITA IO3HABATEILHOW M TPAKTUYECKON ESITEIbHOCTH
OOyYaroIIMXcs MO peau3aiiy MPUHATHIX B OOIIECTBE IIECHHOCTEH, B TOM YHCIIC B
YacTH:

1) rpaIaHCKOT0 BOCIUTAHUS

OCO3HaHMs 00YUYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH,
YBAXEHUS K 3aKOHY U MTPABOMOPAJIKY;

MPEACTABICHUS] O COIMAIBHBIX HOPMax W TMpaBWiaX MEXIMIHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JIE€ATEIBHOCTU TIPU CO3IaHHUU
y4EOHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M TO3HABATEJBHBIX 3ajay, BBIIOJIHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh M IPUHUMAaTb MOTHUBBI, HAaMEPEHHUs, JOTHKY U
apryMEHThI IpYIUX IPU aHAIU3€ Pa3IUYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS

LIEHHOCTHOIO OTHOUIEHUSI K MCTOPUYECKOMY M HAy4YHOMY HAcCJEIHIO
OTE€UYCCTBECHHOMN XUMUM;

YBOKEHUA K MpOILECCYy TBOpPUECTBA B OOJACTH TEOPUM U IMPAKTUYECKOTO
IIPUMEHEHUSI XWMHH, OCO3HAHMUS TOIO, YTO JIOCTH)KCHHMS HAyKH €CTh PE3YJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAJIbHBIX  IOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

MHTEpeca M TO3HABAaTEIbHbIX MOTHMBOB B MOJYYEHUH U MOCIEAYIOLIEM
aHaJin3e MHPOpMAMU O MEPEOBbIX JOCTHKEHUAX COBPEMEHHON OTEUECTBEHHOM
XMWY,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, STHYECKOTO TOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYallMH, CBA3aHHBIE C XUMHUYECKUMU SIBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACHh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEJIEHHWE M IMOCTYNKH CBOUX TOBApHUIIEH C
NO3ULMKA HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHUE MOCHIEICTBUMA 3TUX
IIOCTYIIKOB;

4) hopMUpOBaHUS KYJIbTYPbI 310POBb:

NOHMMaHUsl LEHHOCTEH 370poBOro W 0Oe30mMacHOro obpas3a JKU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (pH3MUYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOMIOICHUsT TpaBWJI O€30MacHOr0 OOpalleHHusl C BeIIeCTBaMU B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

MMOHUMAHUS LEHHOCTHM NpaBWl HHIWBUAYAJIbHOTO M  KOJUIEKTHBHOIO
0e30MacHOro MOBEJICHUS B CUTYalUsX, YIPOXKAIOIIUX 3J0POBbIO U KU3HU JIIO/ICH;

OCO3HaHUSl MOCHEACTBUNA W HEMPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOICHUsS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) TpyaoBOro BoCIuTAHUSI:

KOMMYHHKaTUBHOW  KOMIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEIbCKON
NEeSATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPUYECKOW U  JIPYrUX BUIAX
NESATEIIHOCTY;

YCTAaHOBKM Ha aKTHBHOE Y4YacTUE€ B PEHICHHWM NPAKTUYECKUX 3aJad
COLIMAJIBHOM HAaIPaBJIEHHOCTH (B paMKax CBOETO KJAcca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3yUYCeHHIO Mpodeccruii pa3InyHoro poja, B TOM
YHCJIe HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUM 110 XUMUH;

YBAXEHHUS K TPYIY, JIIOAAM TPyJa U pe3ysbTaTam TPYIOBOW JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOODY WHAMBUAYAJIBHON TpPAECKTOPHUU
oOpaszoBaHus, Oymymieil mpodeccur W peaau3alid COOCTBEHHBIX JKM3HCHHBIX
IJIAHOB ¢ YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMUMHUHU, HHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) IKOJIOrHYEeCKOro BOCIIHTAHUSI:

AKOJIOTHYECKH 11€J1eCO00pa3HOT0 OTHOIICHHUS K TPHUPOJE, KaK HCTOUYHUKY
CYIIIECTBOBAHMS KU3HU Ha 3EMIJIC;

MOHUMAaHHS TJIO0AJIBHOTO XapaKTepa SKOJOTHYECKUX IPOoOJIeM, BIMSHUS
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLMATILHOU CPEbI;

OCO3HAHMS HEOOXOJUMOCTH WCIIOJL30BAaHUSA JOCTHIKCHUH XHMHU IS
pEUIEHHST BOIPOCOB PallMOHAIIBHOTO MPUPOIAOIIOIb30BaAHMUS;

AKTUBHOTO HENPHUATUS HOEUCTBUH, TMPUHOCIIIUMX BpPEH OKPYKaAIOUIEH
MPUPOJIHON cpeJie, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSTHBIE SKOJOTHYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HAJIMYMS PA3BUTOTIO 3KOJOTHUYECKOTO MBIIUICHUS, SKOJIOTUYECKON KYJIbTYPHI,
OITbITa JeSATCIIbHOCTH AKOJIOTUYECKOM HAIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSA MMH B ITO3HABATEJILHOW, KOMMYHUKATUBHOM W COLIMAJIBLHOU
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HIEOJIOTUU
xemopoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOPMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH U OOIIIECTBEHHON MPAKTHKH,

MOHMMAaHUSl CHenu(PUKU XUMHUU KaK HAyKd, OCO3HaHUs €€ poJid B
GbopMUPOBAHUM PAIMOHATIBLHOIO HAYYHOTO MBIIIJIEHUS, CO3JIaHUM II€JIOCTHOTO
MpeCTaBICHUs] 00 OKpY’KalollleM MUPE KaK O €IMHCTBE MPUPOABl U UYeJIOBEKa, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH M PCEIICHHH MPOOJIEeM COXpaHEHUS
MIPUPOTHOTO PABHOBECUS,

yOeXKIEHHOCTH B  OCOOOM 3HAYMMOCTH XHMHHM JUJII  COBPEMEHHOM
UMBWIM3ALUU: B €€ TYMAaHUCTUYECKOW HAINPABICHHOCTH W BaXHOW pOJU B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEIICHUU TI00aTbHBIX MTPOOIEM
YCTOWYHUBOTO PA3BUTHS YEIIOBEYECTBA — CHIPHEBOM, SJHEPreTUUECKOM, MUIIEBOU U
HKOJIOTUYECKON O€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, OOCCTICUCHHH YCIIOBUMN
YCHEUIHOTO TpyAa U OKOJOTMYECKH KOMMOPTHOM KHU3HM KaXKIOrOo YJIeHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: TIOHMMAaHWs CYIIHOCTH METOJIOB
MO3HAHUS, UCTIOJIb3YEeMbIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH HCIIOIH30BAThH



NOJTydyaeMble 3HAHMS JUIsl aHAIM3a U OOBSICHEHUS SIBJICHUM OKPYXKAIOIIero Mupa u
IPOUCXOAAIINX B HEM U3MEHEHUN, YMEHHUS JieJaTh OOOCHOBAHHBIE 3aKIIOYEHUS HA
OCHOBE HAyuyHbIX (AKTOB M HMEIOIIUXCS JaHHBIX C LENbI0 MOJIyYEHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEJIBHO HCIIOJIB30BATh XUMHUYECKHE 3HAHUS IS
pelIeHus Ipo0JIeM B PeaNIbHBIX )KU3HEHHBIX CUTYALINAX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BATEIbCKON JESTEIbHOCTH;

TOTOBHOCTU U  CIIOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO WU
caMO00pa30BaHUIO, K AKTUBHOMY IIOJyYEHHIO HOBBIX 3HaHUM MO XUMHH B
COOTBETCTBHHU C KU3HEHHBIMH ITOTPEOHOCTAMU;

MHTEpeca K OCOOEHHOCTSM TpyAa B paziIMUHbIX cepax mpodeccuoHaTbHON
JESTEIIbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeramnpeaMeTHBIC Pe3yJIbTaThl OCBOCHHSI YYEOHOTO TpeaMeTa «XUMHUS» Ha
YpOBHE CpeAHEro 001ero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsE  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOyUYaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIPEIMETHBIE) O0IIeHayYHbIe MOHSATHUS, OTPAKAIOIINE
IIEJIOCTHOCTh, HAyYHOW KapTHHBI MHUpa H CHEeONU(PUKY METOJO0B TIO3HAHUS,
UCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepwsi, BEIIECTBO, DHEPTHs, SIBICHHUE,
IpoIece, CUCTeMa, HayIHBIA (aKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJ0OBaHNe, HAOTIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

YHUBEpCaIbHbIC Y4eOHBIC NEUCTBHS (TO03HABATEIbHBIC, KOMMYHUKATUBHBIC,

pEryJIATUBHBIE), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHOU
I'PaMOTHOCTH M COITMATBHOM KOMIETSHIIMN 00y4YarOInXCs;
CIOCOOHOCTh oOy4Jaronmxcs UCITOJIb30BATh OCBOCHHBIC

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC yUEeOHbIC
JICCTBUS B IO3HABATEIIbHON U COLMAIILHON MTPAKTHKE.

MeranpeaMeTHblE pPe3yabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABAaTEIbHBIMH, KOMMYHUKATUBHBIMH U  PETYJISTUBHBIMU
JICUCTBUSIMU.

OsBJagenue YHUBEPCAJIbHbIMHU Y4eOHbIMU NMOo3HABATEJbHBIMH
AEHCTBUSIMMN:

1) 6a30BbBIE JJOrHYECKHE AeiiCTBHS:

CaMOCTOSITENIbHO  (popMyNupoBaTH M aKTyaJu3MpOBaThb  MpoOJIeMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEACIATh 1M JESITEIbHOCTH, 3ajJaBasi MapaMeTpbl M KPUTEPUU MX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTU C MOCTABIICHHBIMU LIEJISIMU;

HCMOJIb30BaTh MPU OCBOCHUM 3HAHUU MPUEMBI JJOTMYECKOTO MBILIIEHUS —
BBIJICJISITh XapaKTEPHbIC MPU3HAKU MOHSTUM W yCTaHABIMBATh MX B3aMMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOLIUE MOHITHS U OOBSICHEHUS OTEIBHBIX (DAKTOB U
SIBJICHUM;

BBIOMpATh OCHOBAaHUS M KPUTEPUH JJs KJIACCHU(PHUKAIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAHABJIMBATh IPUYMHHO-CICICTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTb JIOTMUECKHUE pACCYKACHUsS (MHIYKTUBHBIE, JEAYKTHBHBIE, IIO
aHAJIOTMM), BBIABISITH 3aKOHOMEPHOCTH W MPOTUBOPEUYHUS B PaccMaTpPUBAEMBIX
SBIICHUSX, (DOPMYITMPOBATH BHIBOABI U 3aKIIOUCHHS,

IPUMEHATH B MPOLECCE MO3HAHUS, UCIIOIb3YEMbIE B XUMUU CHMBOJIUYECKUE
(3HaKOBBIE) MOJIEH, TPEOOPA30OBBIBATH MOJIETbHBIC MTPEICTABICHUS — XUMHUUECKUN
3HaK (CHUMBOJI) OJJIEMEHTAa, XUMHUYecKas (opMmyna, ypaBHEHHE XHWMHYECKOU
peaklMu — MpU PElIEHWH Y4YEOHBIX MO3HABATEIbHBIX M IMPAKTHYECKUX 3aj1ad,
NPUMEHSATh Ha3BaHHbIE MOJEIIbHBIEC NIPEICTABICHUS ISl BBISIBICHHS XapaKTEPHBIX
IIPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKLIUM.

2) 6a30BbIe HCCJIE0BATEIbCKIE AeCTBHSA:

BJIaJ€Th OCHOBAMHU METOJIOB HAYYHOTO MO3HAHUSA BEUIECTB M XUMHYECKHUX
pEaKLnii;

(opMyIMpPOBATH LEIH U 33/1a4U UCCIIEOBAHMSI, UCIIOJIb30BATh [TOCTABJICHHBIE
U CaMOCTOATEIbHO C(OPMYJIUPOBAHHBIE BONPOCHI B KAuyeCTBE HHCTPYMEHTa
MO3HAHUSA U OCHOBBI JJI1 (DOPMUPOBAHMS TUIIOTE3bI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJIETh HAaBBIKAMU CAMOCTOATEJIBHOTO IUIAHUPOBAHUS U MPOBEJICHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHMs HAOI0JaTh 32 XOJI0M
npolecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (OpMyJIUpOBATH
000011I€HHs ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHMS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O MPOJAECIAHHON padoTe;

npuoOpeTaTh OMBIT YYCHWUECKOW HCCIEOBATENIbCKOM ¥ TMPOEKTHOU
JESITEIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
IIOMCKY METOJIOB pEUIEHUS MPAaKTUYECKHX 3aJad, HNPUMEHEHUIO pa3JInYHbIX
METO/I0B [TO3HAHMUS.

3) padora ¢ uHdopmManmeii:

OpUEHTHUPOBAThCA B PA3JIMYHBIX MCTOYHMKAX HHPoOpMauuu (HAy4dHO-
NOMYJISIpHAsl JIUTepaTypa XUMHYECKOIO COAEpXaHHs, CIpPaBOYHbIE MOCOOMS,
pecypcsl HTepHeTa), aHanmu3upoBaTh MH(YOPMALMIO PA3IUYHBIX BUAOB U (QOpM
Mpe/ICTaBIICHNUS, KPUTHUYECKH OLICHUBATh eé JIOCTOBEPHOCTh u
HEIIPOTUBOPEUYUBOCTS;



(opMyJIMpOBaTh 3alpOChl U MPUMEHATH Pa3JInYHbIE METOBI IIPU MOUCKE U OTOOpPE
MH(pOpMaIu, HEOOXOAUMOH JIJIsl BBIITOJIHEHUS YUEOHBIX 3a/1a4 ONpeeIEHHOIO TUIIa;

npuobperaTb  OMBIT  HUCHOJB30BaHUS  MH(OPMALMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTHI U Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpAaTh ONTUMAIbHYIO (QOpMy MpeAcTaBieHUs HH(OpMaUu
(cxeMbl, TpaduKH, JUarpaMMbl, TAOIUIIBI, PUCYHKHU U IPYTHE);

UCIIOJIb30BaTh HAYYHBIM SI3bIK B Kauye€CTBE CPEJCTBA MpU pabOTe C XUMHUYECKOU
MHpOpMaLMeil: NPUMEHATh MEXIpPEAMETHbIE ((PU3NUecKre U MaTEMAaTUUECKHUE) 3HAKU U
CUMBOJIBI, (hOpMYITbI, a00pEeBUATYPHI, HOMEHKIIATYPY;

UCIOJB30BaTh M IPEoOpa3oBbIBaTh  3HAKOBO-CUMBOJHUYECKHE  CPEICTBA
HarJIsJHOCTH.

OgByaieHue yHUBEPCAJIbHBIMUA KOMMYHMKATHBHBIMHM 1e/iCTBUSIMU:

3aJjaBaTh BOINPOCHI MO CYIIECTBY OOCYXIaeMOMl TeMbl B XOJ€ AMaJora W/WiH
IUCKYCCHUHU, BBICKa3bIBaTh WAEH, (OPMYJIHPOBATH CBOM MPENJIOKEHUS OTHOCHUTEIBHO
BBINIOJIHEHHUS TIPEIOKEHHON 3a1a4u;

BBICTYNIaTh C TMPE3CHTAlUEed pe3yJbTaTOB II03HABATENBHOW JI€ATEIBbHOCTH,
IIOJIYYEHHBIX CaMOCTOSITEJIBHO WM COBMECTHO CO CBEPCTHHKAaMHU IIPU BBIIOJHEHHU
XUMHUYECKOTO JSKCIIEPUMEHTA, MNPAKTUYECKOM pabdOThl MO MCCIEAOBAHUIO CBOWCTB
M3Y4aeMbIX BEIIECTB, peajM3alli y4eOHOro mpoekTa U (HOpPMYJIUPOBATh BBIBOJIBI IO
pe3ynbTaTaM TPOBENEHHBIX MCCIECIOBAHUN IMyTEM COTJIACOBAaHUS IMO3ULIMA B XOJ€
00Cy>X)eHusI 1 0OMEHa MHEHUSIMHU.

OgyaieHHe YHUBEPCAJIbHBIMY PeryJISTHBHBIMHU 1ICTBUAMM:

CaMOCTOATEJBHO  IUIAHMPOBAaTh W OCYIIECTBIATH  CBOK)  ITO3HABATEJIbHYIO
NEeATENbHOCTh, OIpeaeNsas €€ Lenu M 3aJa4d, KOHTPOJIMPOBAaTb W 10 Mepe
HEO0OXOAMMOCTH KOPPEKTUPOBATH MPEAJIaraeMblil aqropuTM JIEUCTBHUI MPU BBINOIHEHUN
y4eOHBIX U HCCIEAOBATENIbCKUX 3aJad, BbIOMpaTh Hambosiee 3P(HEKTUBHBIN COCOO HX
peUIeHHs C YYETOM MOTYYEHUS] HOBBIX 3HAHUM O BEIIECTBAX U XUMHUYECKUX PEAKIMSIX;

OCYLIECTBJISTh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HAa OCHOBE CaMOaHalIu3a M
CaMOOLICHKH.

[MPEAMETHBIE PE3VJIBTATDBI [IpenMernsie pe3yabTaTbl OCBOCHUS MPOTrPaMMBbl
cpemHero oOmmero oOpa3oBaHUS MO XUMHUU Ha 0a30BOM ypOBHE OPHUEHTHPOBAHBI Ha
o0OecrieueHUe  MPEUMYLIECTBEHHO  00mieoOpa3oBaTeNbHOM M OOLIEKYIbTYpPHOMR
MOATOTOBKM oOydaromuxcsa. OHU BKIIOYAIOT crerududecKre VIS y4e0HOTO
npeaMeTa «XuUMHUsS» HaydHbIe 3HAaHHUS, YMEHHS U CIIOCOOBI JICHCTBHUI 1O OCBOCHHUIO,
MHTEPIpPETANN U TPeoOPA30BAHUIO 3HAHUM, BUJIBI IESITEIIBHOCTH TIO TIOJTYYEHUIO HOBOTO
3HAHUS W TPUMEHCHHIO 3HAHWA B PAa3IMYHBIX YYEOHBIX M PEATbHBIX IKU3HCHHBIX
CUTyaIlMsIX, CBSI3aHHBIX C XMMHEH. B mporpamMme mo XMMuM MPEAMETHBIC PE3yJIbTaThl
MIPE/ICTABJICHBI TIO TOJIaM U3yUYCHUSI.

K xonmy oOyuenus B 10 kiacce mpeameTHbIE pe3yJbTaThl OCBOCHHUS Kypca
«Oprannyeckasi XuMHsD» OTPAKAIOT:



c(hOpPMHUPOBAHHOCTh MPEACTABICHUN O XUMUYECKOW COCTABJISIONICH €CTeCTBEHHO-
HAy4yHOM KapTUHBl MHUpPA, pPOJIM XUMUU B II03HAHUM SIBJICHUM IPUPOABI, B
(OpMUPOBAHUN MBIIUIEHUS U KYJIbTYPhl JUYHOCTH, €€ (PYHKIMOHAIBHON IPaMOTHOCTH,
HEOOXOAMMOW ISl PELICHUs MPAKTHUYECKHX 3a/ad M 3KOJOIMYEeCKM OOOCHOBAHHOIO
OTHOLIEHUS K CBOEMY 3[10POBbIO U IPUPOIHOM CPELE;

BJIQJICHUE CUCTEMOM XMMHUYECKUX 3HAHWN, KOTOpask BKIOYAET: OCHOBOIIOJIATAFOIINE
NOHATUS (XMMHUYECKUN DIIEMEHT, aTOM, JJIGKTPOHHas 000JOYka aToMa, MOJEKyIa,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIbHOCTh, XUMHUYECKAsl CBS3b, CTPYKTypHas Qopmyia
(pa3BepHyTast U COKpallleHHAas1), MOJIb, MOJISIPHAs Macca, MOJISIPHBIA 00bEM, YTIIEPOTHBIN
CKeJeT, (yHKIMOHAIbHAS TPYIINa, paguKail, H30Mepus, U30MEPbl, TOMOJIOTUYECKUI Psij,
IOMOJIOTH, YIJIEBOJOPOJBI, KHUCIOPOJA M Aa30TCOAEp)KAIIHME COECAMHEHMS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIUHEHUS); TEOPUU H 3aKOHBI
(Teopust cTpoeHusi opraHudeckux BemectB A.M. byTiepoBa, 3akOH COXpaHEHHsS MaccChl
BELIECTB); 3aKOHOMEPHOCTH, CHUMBOJIMYECKUHN SI3bIK XUMUU; MUPOBO33PEHUECKHUE 3HAHMUS,
JeXallie B OCHOBE NMOHUMAaHUSl MPUYMHHOCTH M CUCTEMHOCTH XHMHYECKHUX SIBJICHH,
(aKTOJIOrMyecKkne CBEACHUS O CBOMCTBaX, COCTaBE, INOJYYEHHMH M 0€30IacHOM
UCIIOJIb30BaHNM BAXHEHMIIMX OPraHWYECKUX BEIIECTB B OBITY W MPAaKTHUECKOH
NEATEIIBHOCTH YEJIOBEKA;



chOpPMUPOBAHHOCTh YMEHUM BBISIBISATh XapaKTEpHbIE MPU3HAKUA TOHSATHUH,
yCTaHaBIMBAaTh WX  B3aUMOCBS3b, HCIOJB30BATh  COOTBETCTBYIOIME  IOHATHUSA
IIPY OMKUCAHUU COCTaBa, CTPOEHUS U MPEBPAILICHUN OPraHUYECKUX COETMHEHMIA;

cOpMUPOBAHHOCTh ~ YMEHHUH  HCIOJB30BAaTh  XHMHUYECKYI0  CHUMBOJIUKY
JUI COCTAaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BepHYTOMH, COKpalieHHoN) Gpopmy
OpraHUYECKUX BELIECTB M YPAaBHECHUN XUMHYECKUX PEAKUHI, U3rOTABIUBATH MOJEIU
MOJIEKYJ  OPraHMYECKMX  BEIIECTB  JJI  WUIKOCTPAUMH WX  XUMHYECKOrO U
MIPOCTPAHCTBEHHOI'O CTPOEHHUS;

cOPMHPOBAHHOCT, YMEHUW YCTAHABIMBATh MPUHAMICKHOCTh H3YUECHHBIX
OpraHMYEeCKUX BEILECTB MO UX COCTAaBY U CTPOCHHUIO K OMNPENEICHHOMY KIacCy/TpyIie
COeIMHEHUI  (YIJIEBOJOPOABI,  KHCIOPOJ W a30TCOJAEp)KAalIUEe  COCIUHEHMS,
BBICOKOMOJIEKYJISIDHBIE COEAWHEHHUsI), JaBaTh MM Ha3BaHHUS MO CHCTEMaTUYECKOU
HomeHkiatype (IUPAC), a Takke NpUBOAUTH TPUBHAIIBHBIE HA3BAHMS OTACIBbHBIX
OpPraHMYECKHX BEUIECTB (ITHIEH, IPOMWIEH, alleTUJICH, STUIICHTJIMKOIIb, TIIULEPHH, (PEHOM,
dbopmaniblierul, areTalblIeTu, MypaBbUHAasi KHUCJIOTA, YKCYCHasi KHCJIOTa, OJEHMHOBAs
KHUCIIOTa, CTEAPUHOBAs KUCIIOTA, TII0K03a, (PYKTO3a, KpaxMal, IeJUIi0103a, TJIMIKH);

c(hOpMHUPOBAHHOCTh YMEHUS OMPEAEISATh BUAbl XUMUYECKOMN CBS3U B OPTaHUYECKHUX
COEIMHEHHUSX (OJIMHAPHBIE U KPATHEBIE);

c(hOpPMUPOBAHHOCTh ~ YMEHHUSI NPUMEHATH  TMOJOXKEHUS  TEOPUU  CTPOCHUS
opranndeckux BemecTB A.M. byrnepoBa st 0ObSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUS MacChl BEILIECTB;

c(OpMHPOBAHHOCTh YMEHUW XapaKTEpHU30BaTh COCTaB, CTPOEHUE, (PU3NYECKHE U
XUMUYECKHE CBOMCTBA TUIMUYHBIX MPEJICTABUTENICH Pa3IMYHBIX KJIACCOB OPraHUYECKHUX
BellleCTB (METaH, 3TaH, ATUJIEH, MPOMWICH, aleTWieH, OytaaueH-1,3, MeTunoyraaueH-
1,3, OeH30i, METaHOJ, STaHOJ, JSTUJICHTIUKOIb, TIUIEPUH, (PEHOJI, aleTaIbICTU/I,
MypaBbHHasi UM YKCyCHas KHCJOTBI, TJIOKO3a, KpaxMall, IEJUII0JI03a, aMUHOYKCYCHas
KHCJIOTa), WUIIOCTPUPOBATh TE€HETHUYECKYI0 CBSI3b MEXKIYy HUMU YpPaBHEHUSIMU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMHPOBAHHOCTh YMEHHS XapaKTEPU30BaTh HICTOYHUKH YTIIEBOJOPOIHOTO ChIPhS
(HedTh, TPUPOAHBIM Ta3, yroyib), CIOCOOBI HX TMepepaboOTKH M MPAKTUUYECKOE
MIpUMEHEHUE TTPOYKTOB MEPEePadOTKH;

c(hOpMUPOBAHHOCTh YMEHUHN MPOBOJIUTH BHIUUCICHUS 110 XUMUUYECKUM YPAaBHEHUSIM
(maccel, o0BbemMa, KOJIMYECTBA HMCXOJHOTO BEIIeCTBA WM NPOJAYKTAa PpEAKIHUH II0
U3BECTHBIM Macce, O00beMy, KOJUYECTBY OJHOTO M3 HCXOJHBIX BEIIECTB WU
MPOAYKTOB PEAKIIHH);

c(hOpMUPOBAHHOCTh YMEHHUH BIIQJIETh CHUCTEMON 3HAHUNW 00 OCHOBHBIX METOJaX
HAay4YHOTO TO3HAHMS, UCIIOIB3YEMbIX B XUMHUM MPU U3YUYCHUHU BEIIECTB U XUMHUYECKHUX
sSBJICHUN (HAOIIOJICHUE, W3MEpPEHHE, DKCIIEPUMEHT, MOJICIIMPOBAHKE), HCMOJb30BaTh
CUCTEMHbIE XUMUYECKUE 3HAHUA JJIsI MPUHATHS PEUICHUNA B KOHKPETHBIX YKU3HEHHBIX
CUTYyalUsX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;



c(OPMHUPOBAHHOCTh ~YMEHHUU COONIOJATh MpaBHJA TOJIB30BAHUS XUMHUECKOM
nocyAoi 1 1ab0paTOpHBIM 000PYIOBaHUEM, a TAKXKE MpaBuiia 00paIlleHus C BEIECTBAMHU
B COOTBETCTBUHU C MHCTPYKILMSIMU IO BBITIOJHEHHUIO J1a00PATOPHBIX XUMUYECKUX OTBITOB;
c(OpMHUPOBAHHOCTH YMEHUN  TUIAHUPOBaThb W BBINOJHATH  XUMHUYECKUI
HKCIIEPUMEHT (MPEBpAIlEHUs] OpPraHUYECKUX BEIIECTB IPU HArPEBaHUHU, MOJTYyUYCHUE
STUJIEHA W HW3YYEHHE €ro CBOMCTB, KaYECTBEHHBIE DPEAKIIMH OPraHWYECKUX BEILECTB,
JeHaTypanus OelIKOB MpHU HarpeBaHUU, IBETHBIE peaklUu OEIKOB) B COOTBETCTBHUH C
NpaBUIaMU TEXHUKU OE€30MacHOCTH MpU OOpaIllEeHUU C BEIIECTBAMHU M JIaDOpAaTOPHBIM
00Opy/IOBaHUEM, IMPEACTABIATh PE3YyNbTaThl XUMHYECKOIO JKCIEPUMEHTa B (Qopme
3aMucH ypaBHEHU COOTBETCTBYIOIIMX peakiui U (GOpMYIUpPOBATH BHIBOJABI HA OCHOBE
ATUX PE3yIbTATOB;

cOPMUPOBAHHOCTh ~ YMEHHH  KPUTHYECKH  aQHAIM3HPOBATh  XUMHUYECKYIO
uH(pOpMalLMIO, TIOTYYaeMYI0 U3 pPa3HbIX UCTOYHUKOB (CpeICTBA MAacCOBOM MH(pOpMalny,
WuTepHeT U 1pyrux);

c(OpMUPOBAHHOCTh YMEHHUI COOIIOAATH MTpaBHIIa SKOJOTUYECKH 1IEIeCO00pa3HOro
MOBE/ICHUS B OBITY U TPYAOBOH ACSITEIHHOCTH B IEISIX COXPAHEHHSI CBOETO 3I0POBbSA
U OKpYXarollel NpupodHON cpenbl, OCO3HABAaTh OMACHOCTh BO3/CHCTBHUS Ha >KUBBIC
OpPraHMU3Mbl ONPEJEICHHBIX OPraHUYECKUX BEIECTB, MOHUMas cMbica nokaszarens 1K
(mpenenbHO  TOMYCTUMOM  KOHLEHTpPAlMH), TMOSCHATh Ha TPUMEPAaX  CHOCOOBI
YMEHBIIICHUS U TPEJOTBPAIICHHS X BPETHOTO BO3/ICHCTBUS HA OPTaHU3M YEIIOBEKa;

UIE  OOYyYaloIIUXCS C OTPaHMYECHHBIMH BO3MOXXHOCTSIMH 37I0POBBSI: YMEHHUE
OPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX IIO3HAHMWsS BELIECTB
U XUMUYECKUX SIBJICHUH;

JUIS CJIENBIX W CIA0OBUASIIUX OOYYAIOUIUXCS: YMEHHE HCIO0JIb30BaTh pelibe(HO
TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaiins qist 3anucu XuMU4ecKux GopMyIL.

K koniry oOydenus B 11 kiacce npeaMeTHbie pe3yabTaThl OCBOSHUS Kypca «Oo01mas
Y HEOPTaHUYECKAs] XUMUS» OTPAKAIOT:

c(hOpMUPOBAHHOCTh MPEACTABICHUN: O XUMUYECKOU COCTABIIAIONIEH €CTeCTBEHHO-
HAay4yHOM KapTUHBI MHpA, POJU XUMHUM B TIO3HAHUM SIBJIGHUM NPUPOJIBI, B
(hOpMHUPOBAHUM MBIIIUICHUS] U KYJIBTYPBl TUYHOCTH, €€ (DYHKIIMOHAIBEHON TPAaMOTHOCTH,
HEOOXOAMMOM JIsl pelIeHUs] MPaKTUYECKUX 3aad M DKOJOTUYECKH OOOCHOBAHHOTO
OTHOIIIEHUS K CBOEMY 370POBbIO U IPUPOJTHON Cpeie;

BJIAZICHUE CUCTEMOW XMMHUYECKUX 3HAHUM, KOTOPAs BKJIOYAET: OCHOBOIIOJIATAOIINE
MOHATHS (XMMHUYECKHH JJIEMEHT, aTOM, HM30TOIl, S-, P-, O- 3JEeKTPOHHBIC OpPOHTAIIH
aTOMOB, VOH, MOJIEKYJIa, MOJIb, MOJISIPHBIM o0BbeM, BaJICHTHOCTb,
ANEKTPOOTPULIATENIBHOCTh, CTENEHb OKHUCICHHS, XUMHUYECKas CBs3b (KOBaJEHTHAas,
WOHHAasl, METAJJTNYecKasi, BOJAOPOAHAs), KPUCTAJUIMYECKAsl pelieTKa, TUIThl XUMHUYECKUX
peakIui, pacTBOpP, AJICKTPOIUTHI, HEIICKTPOJUTHI, AICKTPOJIUTHUECKAS THUCCOLMALIMS,
OKHCIIUTENIb, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKOM pEaKIuu, XHUMHYECKOe
pPaBHOBECHE); TEOPUM M 3aKOHBI (TEOPUSl HIEKTPOJIUTHUYECKONM JAUCCOIUALINH,



nepuoanueckur 3akoH .M. MenneneeBa, 3aKOH COXpaHEHHs MAcCChl BELIECTB, 3aKOH
COXpaHEHUsl W MPEBpAICHUS PHEPTUU MPU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUN SI3bIK XUMHH, MHUPOBO33PEHUYECKHE 3HAHUSA, JIEKAIIHNE B OCHOBE
MOHUMAHUA TPUYUHHOCTH M CUCTEMHOCTH XUMHUYECKHX SBJICHHH, (aKTOIOTUYECKUE
CBEJICHUS O CBOMCTBAX, COCTABE, IMOIYYEHUU U O€30MACHOM MCIOJb30BaHUM BAKHEUIINX
HEOPraHMYECKHUX BELIECTB B OBITY U IMPAKTUUYECKOMN NEATEILHOCTH YEJIOBEKA,

chOpPMHPOBAHHOCT, YMEHUW BBISIBISATH XapaKTEpHbIC TPU3HAKUA TMOHATHIA,
YCTAaHABIIMBaTh HMX  B3aUMOCBS3b, HCHOJIb30BAaTh  COOTBETCTBYIOIIME  IOHSATHS
IIPU ONKUCAHUHA HEOPTraHWUYECKHUX BEIECTB U UX MPEBPALICHUM;

cOpPMUPOBAHHOCTh ~ YMEHHUU  HCIOJNB30BaTh  XHMHUYECKYI0  CHMBOJIMKY
JUIsE  cocTaBlieHHMs (opMynl BEIIECTB U YpaBHEHUM  XHUMHYECKUX  PpEaKIHid,
cucremarnueckyro HomeHkiartypy (IUPAC) u TpuBnanbHble Ha3BaHMsI OTAEIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHbIN Ta3, YIJIEKUCIBIA Ta3, aMMHUaK, TalleHas WU3BECTD,
HeralleHasi U3BeCTbh, MUThEBAs COJA, MUPUT U APYTHE);

c(OPMHPOBAHHOCTh YMEHUH ONPEIEIATh BaJEHTHOCTh M CTENEHb OKUCIEHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTABA, BUJI XMMHUYECKOM CBS3HU
(koBaJIeHTHasi, HOHHAas, MeETa/NIM4YecKasi, BOJOPOJHAs) B COCAMHEHHUSAX, THUI
KPUCTAJUIMYECKOW PEIIEeTKH KOHKPETHOTO BEIIECTBA (aTOMHas, MOJEKYJsIpHas, HOHHAs,
MeTaJUIMYecKas ), XapakTep Cpebl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COECTUHEHU;

c(OpPMHPOBAHHOCTh YMEHUH YCTAHABIMBATH MPUHAJICKHOCTh HEOPTaHUYECKUX
BELIECTB IO MX COCTaBY K OIPEAEIEHHOMY KJacCy/Tpynne COEIUHEHHUH (MpocThie
BELIECTBA — METAIbl M HEMETAJUIbl, OKCUIbl, OCHOBAHHUS, KHUCIOTHI, aM(OTEpHbIE
TUAPOKCHUIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUM pPaCKpbIBaTh CMBICI mepuoauueckoro 3akona J[[.U.
MenzeneeBa M J€MOHCTPUPOBATH €ro CHCTEMATU3UPYIOILYIO, OOBICHUTEIbHYIO U
MPOTHOCTHYECKYIO (PYHKITUU;

C(OPMUPOBAHHOCTh YMEHHUH XapaKTEpPU30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHAYECKUX dJeMeHTOB 1—4 mnepuonoB llepmonnueckoil CUCTEMBI XHMHYECKHX
anemeHToB J[.M. MeHaeneeBa, HCIONB3Ys TIOHATHS «S-, P-, d-2JIEKTPOHHBIEC OPOUTAIII,
«QHEPreTUYecKrue YpPOBHM», OOBACHATH 3aKOHOMEPHOCTH W3MEHEHMsI CBOMCTB
XMMHUYECKUX JIEMEHTOB U MX COCAWMHEHUH MO InepuoaaM u rpymnmnam llepuoandeckoi
CUCTEMBI XUMHYECKHuX djieMeHTOB /[.J1. MeHnaeneena;

c(hOpMUPOBAHHOCTh YMEHMI XapaKTEepU30BaTh (OMUCHIBATH) OOIIME XUMHUUYECKHUE
CBOMCTBa  HEOPraHMYECKHMX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  MOATBEPXKIATh
CYLIECTBOBAHME TE€HETHYECKOW CBSI3M MEXAY HEOPraHWYECKHMMH BEIECTBAMH C
MTOMOILBIO YPAaBHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUI;

cOPMHPOBAHHOCTh ~ YMEHHUS KIACCU(DUIIMPOBATH XUMHUYECKHUE PEAKIUU TI0
pa3IMYHBIM PHU3HAKAM (YHMCIIY U COCTaBY PEarupyrollnX BeIIeCTB, TEMIOBOMY 3 dexTy
peaKiuy, H3MEHEHHMIO CTElEHEH OKHCIEHUS DSJEMEHTOB, OOpaTUMOCTH peakluHu,
Y4acTHUIO KaTalln3aTopa);



c(hOpPMHUPOBAHHOCTh YMEHUN COCTABJIATh YPABHEHHS PEAKIIUN PA3IMYHBIX THIIOB,
MOJIHBIE ¥ COKpPAIIICHHbIC YPAaBHEHUS PeaKklluii HOHHOTO OOMEHa, YYUThIBAs yCIOBUS, IIPU
KOTOPBIX 3TH PEAKIUU UAYT O KOHIIA;
chOPMHPOBAHHOCT, ~ YMEHUH  TPOBOJIUTH  PEAKIHH,  MOJITBEPIKIAIOIIHEC
Ka4eCTBCHHBI COCTAB PA3IMYHBIX HEOPTAaHWYECKUX BEIIECTB, PACIO3HABATH OMBITHBIM
yT€M UOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTaHUYECKUX BEIECTB;
chOpMHUPOBAHHOCTh yMEHUMN pacKpbIBaTh CYIIHOCTh OKHUCJIUTEIbHO-
BOCCTAaHOBUTEJBHBIX PEAKIUi MOCPEICTBOM COCTABJICHHUS DJIEKTPOHHOTO OajaHca 3THUX
peakumii;
c(hOpPMHUPOBAHHOCTh YMEHHUI OOBSCHATh 3aBUCUMOCTh CKOPOCTH XUMHUYECKOH
peakiMu OT pPa3NUYHBIX (HaKTOPOB; XapaKTep CMEIIEHUS XHWMHYECKOrO0 PaBHOBECHUS
B 3aBUCHMMOCTH OT BHeIIHero Bo3aeicTBus (npunnui Jle llarense);
c(hOpPMHPOBAHHOCTh YMEHUH XapaKTEPU30BaTh XUMHUECKHUE MTPOIIECCHI, JICKAIINUE B
OCHOBE TMPOMBIIUICHHOTO TIOJYYEHUS CEPHOM KHCIOTBI, aMMHakKa, a TaKKke
c(hOpMHPOBAHHOCTH MPEACTABICHUN 00 OOIMMX HAYYHBIX MPHUHIMIAX W IKOJOTHUECKHUX
mpo0IeMax XUMHUYECKOTO MTPOU3BOCTBRA;
c(hOpMHUPOBAHHOCTh YMEHUHN MTPOBOUTH BHIYMCIICHUSI C UCTIOIb30BAHUEM TOHSTHUS
«MaccoBas JI0JIsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHUH Ta30B MPH XHMHUYECKUX
peaKIMsIX, MacChl BEIIECTBA MM 00bEeMa Ta30B IO W3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WId 00beMy OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, TEIUIOBOTO d(deKTa
pEeaKIMi Ha OCHOBE 3aKOHOB COXPAHEHMsI MAaCcChl BEIIECTB, MPEBPAIECHUS U COXPAHCHUS
DHEPTUH;
c(hOpMUPOBAHHOCTh ~ YMEHHUH COONIOJATh TpaBUjia TOJIb30BAHUS XUMHUYECKOM
MOCY/101 U 1abopaTOpHBIM 000PYI0BAaHUEM, A TAKXKE MPAaBHIIA OOPAIICHUS C BEIIECTBAMU
B COOTBETCTBUHU C MHCTPYKIIMSIMH TT0 BBITIOJTHEHUTO Ta00PATOPHBIX XUMHUYECKUX OTIBITOB;
c(hOpMUPOBAHHOCTh YMEHHM  IUIAHUPOBAaTh U BBINOJHATH  XUMHUYECKUH
DKCIIEPUMEHT (pa3fio’)kKeHHE TEPOKCHAa BOAOPOAA B MPHCYTCTBUHM KaTaln3aropa,
OTpeJieieHHe CpPebl PAaCTBOPOB BEIIECTB C TMOMOIIBI0 YHHUBEPCATHLHOTO WHAMKATOPA,
BIIUSIHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW PEaKIMH, PEAKIIMd MOHHOTO
oOMeHa, KaueCTBEHHbIE PEaKIIMU Ha CyJb(aT-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KaTHOH
aMMOHWUS, PEIICHHUE IKCIIEPUMEHTAIBHBIX 33/1a4 1Mo TeMaM «MeTtamis»y u «Hemeramis»)
B COOTBETCTBUU C MPABUJIAMH TEXHUKU OE30MACHOCTH MPU OOPAIICHUH C BEIIECTBAMU U
nabopaTOpHbIM  O0OpyJOBaHUEM,  MPEACTABIATH  PE3YJNbTaThl  XUMHYECKOTO
dKCIIepUMeHTa B (GOpMe  3amuMCH  ypaBHCHUH  COOTBETCTBYIONIUX  pPEaKIUi
1 (OpPMyYITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;
chOPMHPOBAHHOCTh ~ YMEHUW  KPUTUYECKH  AQHAIM3UPOBATh  XUMHYECKYIO
uHopMaIuio, TOJNy4aeMyld W3 pa3HbIX HCTOYHUKOB  (CpeIcTBa  MacCOBOM
KOMMYHUKAIH, IHTepHET U ApyTux);
c(hOpMHPOBAHHOCTh YMEHHM COOJIIOIATH TTpaBUjIa SKOJOTUYECKH 11eTIecO00pa3HOTO
MOBEJICHUSI B OBITY M TPYAOBOU NEATETLHOCTH B IIEJISIX COXPAHEHUS CBOETO 30POBbS
U OKPYKaIIIeH NPHUPOJHON Cpeibl, OCO3HABATH OIMACHOCTH BO3CHCTBUS HA JKHUBBIC



OpraHu3MBbl OIPECIICHHBIX BEIIECTB, MOHMMAas cMbIci nokasarens II/IK, noscHATh
HAa TpUMEpax CrnocoObl yMEHBIICHHWS U MPEAOTBpAIICHUS UX BPEIHOTO
BO3JICMCTBUS HA OPraHU3M YEJIOBEKA;

g O0y4aroluXcs € OrPAaHUYEHHBIMM BO3MOYKHOCTSIMHM 370POBbS: yYMEHHE
OPUMEHATh  3HAaHUS 00  OCHOBHBIX  JOCTYNHBIX  METOAAaX  IO3HAHUSA
BEILECTB U XMMUYECKUX SIBJICHUI;

IS CJIETIBIX U Ca00BUISAIINX 00YYaIOLUXCS: YMEHUE UCII0b30BaTh PelbeHO-
TOUCUHYIO cucteMy obo3HaueHwuit JI. bpaiins nis 3anucu XxuMudeckux GopMyiI.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
HanmenoBanue
Ne KommuectBo OCHOBHBIE BUIIBI 1€ATEIHbHOCTH
pa3/iesioB U TEM [IporpammHoOe cofepKaHue
n/m 9acoB 00yYarommxcst
y4eOHOTO0 IpeameTa

Pa3znen 1. TeopeTrudyeckue 0OCHOBBI OPraHUYECKON XUMMHU

1.1 | [Ipeamer
OpTraHUYECKON XUMUMU.
Teopus crpoenus
OpraHUYEeCKUX
COCUHEHU

A.M. bytneposa

3

[IpeaMeT opraHM4ecKOr XUMUMU:

€€ BO3HUKHOBEHUE, Pa3BUTHE

Y 3HAYECHUE B MOJIYYEHUU HOBBIX
BEIIECTB U MATEPHUAJIOB.

Teopust cTpoeHUsI OpraHUYECKUX
coenunenu A.M. bytieposa,

€€ OCHOBHBIE IMOJIOKECHUS.
CtpykTypHBIE POPMYJIIBI OPraHUUYECKUX
BemiecTB. ['oMonorus, nuzomepus.
XUMHUYECKAs CBSI3b B OPraHUYECKUX
COEMHEHUSX: KPATHBIE CBSI3H,

G- U TT-CBSI3U.

[IpencraBnenue o KiaccupuKaum
OpraHUYECKHX BEIIECTB.
Homenknarypa oprannaeckux
COEIMHEHUH (CUCTEMaTHYECKas)

Y TPUBHUAJIbHBIC HA3BAHUS BAKHEUIIINX
MIPEJICTABUTEINIEN KJIACCOB OPTaHUYECKUX
BEILIECTB.

PackpbIBaTh CMBICI U3y4aeMBbIX
MOHSTUH (BBIABIIATH UX XapaKTEPHBIC
MPU3HAKH ), YCTAaHABJIUBATH UX
B3aMMOCBS3b.

[IpUMEHATh OJIOKEHUS TEOPUHU
CTPOEHUS OPraHUYECKUX BEUIECTB

A. M. BytnepoBa 115t 00bsiCHEHUS
3aBUCUMOCTH CBOWCTB BEUIECTB OT UX
COCTaBa U CTPOEHUS.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUTSL COCTaBJIEHUSI MOJIEKYJIIPHBIX

U CTPYKTYPHBIX (Pa3BEPHYTOMH,
COKpAIIEHHOMN ) POpPMYJT OPraHMYECKUX
BEIIECTB.

OnpenensiTe BUJIbl XUMUYECKON CBS3H
(onIMHapHbBIE, KPATHBIE) B OPraHUYECKUX
COEIMHEHUSX.

PackpbIBaTh poJib OpraHU4E€CKON XUMUU
B IIPUPO/IE, XapaKTEPU30BaTh €€

25



JKcnepruMeHTAIbHbIE METOIbI
U3Yy4YeHMs BellleCTB U UX NpeBpalleHuii:
e J[emoHCTpaIUu:

— O3HAKOMJIEHHE ¢ 00pa3amMu
OpPraHUYECKUX BEIIECTB U MaTepUaIaMu
Ha UX OCHOBE;

— OIIBITHI TIO TIPEBPAIIICHUTO
OpraHUYeCKUX BEIECTB IPU HArPEBaHUU
(ruaBrieHue, 0OyTIIMBaHUE U TOPEHHUE).

e JlaGopaTOpHBIE OIBITHI:

— MOJIETTUPOBAHNE MOJICKYT
OpPraHUYECKUX BEIECTB

3HAYEHHUE B )KU3HU YETIOBEKA,
WJUTFOCTPHPOBATH CBSI3b C APYTHMHU
HayKaMH.

HabmronaTh 1 OKUCHIBATh
JIEMOHCTPAIIMOHHBIC OTIBITHI; TPOBOIUTH
Y OTKCHIBATH JJAOOPATOPHBIE OIBITHI

U TIPaKTHYECKHE PAOOTHI

Htoro no pazgeny

Pa3nen 2. YrieBoaopoabl

2.1 | IlpenenbHbIe AJIKaHBI: COCTaB U CTPOEHUE,
YIJIEBOIOPOIBI — rOMOJIOTUYECKHM psii. MeTaH 1 3TaH —
AJIKaHbI IPOCTEUINE TPEACTABUTEIH ATKAHOB!

COCTaB, XUMUYECKOE CTPOCHHUE,
¢duznyeckrue 1 XuMU4YEeCK1e CBOMCTBA
(peakiuu 3aMelIeHus: U TOPEHus),
HaXO0XKJEHUE B IPUPOJE, TOITYyUEHUE
U TIPUMEHEHHE

2.2 | HenpenenbHbie AJIKEHBI: COCTaB M CTPOCHUE,
YTJIEBOIOPOBL: TOMOJIOTUYECKUH PsiA. DTHIIEH —

aJIKCHBI, aJIKAJIUCHBI,
aJIKUHBI

MPOCTEUIINH NTPEICTABUTEND AJIKEHOB:
COCTaB, XUMHUUYECKOE CTPOCHHUE,
bu3NYecKue 1 XUMUIECKHE CBOMCTBA

PackpbIBaTh CMBICIT U3Y4aE€MbIX
MOHATUM (BBISIBIIATH UX XapaKTEPHbIE
MPU3HAKH ), YCTAaHABINBAThH UX
B3aMMOCBSI3b, UCII0JIb30BATh
COOTBETCTBYIOIINE TTOHATHUS

P ONTMCAHUM COCTaBa, CTPOCHUS

Y TIpEBpaIlEHU OpraHuYECKUX
COCIMHEHHM.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUJISl COCTABJICHUST MOJICKYJISIPHBIX

U CTPYKTYPHBIX (Pa3BepHYTOM,
COKpaIlleHHOM ) (hOpMYJT OpraHUYECKUX
BEIIECTB.
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(peakiuu ruApupOBaHHUS,
raJjoreHUpOBaHMS, THIpATaIIUH,
OKHUCIICHUSI ¥ TIOJIMMEPU3ALIUH )
Hax0JICHUE B IPUPO/IE, TOTYUCHUE
U TIPUMEHEHHUE.

Anxaauensl: OyranueH-1,3

1 MeTWIOyTagaueH- 1,3, xuMuueckoe
CTPOEHHUE, pEaKIUs MOJIMMEpPU3aALINH,
pUMEHEHUE (1151 CUHTE3A
MIPUPOHOTO U CUHTETUYECKOTO
KaydyKa U PE3UHBI).

ANKHWHEI: COCTaB 1 0COOCHHOCTH
CTPOEHUSI, TOMOJIOTHYECKUI PS/I.
ALleTHIIEH — IPOCTEUIINN
MPEJICTAaBUTEIb AJIKUHOB: COCTAB,
XUMHUYECKOE CTPOCHHE, (PU3NUECKUE
1 XMMHUYECKHEe CBOMCTBA (PEaKIIUH
TUAPUPOBAHUS, TAIIOTCHUPOBAHUS,
rUApaTaIiy TOPEHUs), HAXOXKICHUE
B IIPUPO/IE, TTOTYUYEHHUE U TPUMEHEHNE

2.3

ApomaTtuyeckue
YTIIEBOIOPOABI

Apenbl: OEH30J1 ¥ TOITYOJI, COCTaB,
XUMHUYECKOE CTPOCHUE MOJICKY/I,
(bU3MYECKUE U XUMHYECKHUE CBOMCTBA
(peakiuy rajJoreHupoBaHuUs

¥ HUTPOBAHMSI ), TIOJTy4YCHUE

U npuMeHeHue. BiausHue 6eH3ona

VYcranaBiauBaTh NPUHAMJICKHOCTD
BEILIECTB K OIPEACIICHHOMY KJIacCy
YTIIEBOJOPOJIOB [0 COCTABY

U CTPOEHUIO, Ha3bIBATh MX

10 CUCTEMAaTUYECKO HOMEHKIIATYPE;
MPUBOJAUTH TPUBUAIIbHBIC HA3BAHUS
OTJICJILHBIX MIPEICTaBUTENCH
YTIIEBOAOPOAOB.

OrnpenensiTe BUAbI XUMUYECKOU CBA3U
B MOJIEKYJIax yTJeBOJIOPOJIOB;
XapaKTepU30BaTh 3aBUCUMOCTh
PEaKIMOHHOM CITIOCOOHOCTH
YTJIEBOJIOPOIOB OT KPAaTHOCTH
KOBAJICHTHOM CBSI3HU.
XapakTepu3oBaTh COCTaB, CTPOCHHE,
npuMeHeHue, GU3nIecKue

1 XUMHUYECKHUE CBOMCTBA, Ba)KHEHIIINE
CIIOCOOBI MOTYYEHUSI THTUYHBIX
MPEJCTABUTENICH pa3IMYHBIX KJIACCOB
yTIE€BOAOPOAOB (MeTaHa, 3TaHa,
ATUJICHA, alleTuiIeHa, Oyranuena -1,3,
OeH30J1a, TOJIyOJIa).

BbISIBISITE TEHETUYECKYIO CBSI3b MEKTY
YTJIEBOJIOPOIAMH U TIOATBEPKAATh €€
HaJIM4KUE YPaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHUECKUX
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Ha OpraHrns3m 4CJI0BCKaA. I'eneruueckas
CB:A3b YIIJICBOAOPOOIOB

2.4

[Ipupoaubie
UCTOYHUKH
YIJI€BOJIOPOIOB U UX
nepepadoTKa

[Tpupoauslii ras. [lomyTHbie HeTAHBIE
ra3sl. Hed T 1 ee mpoucxoxaeHue.
Crioco6s1 iepepaboTku HeDTH:
NEPETOHKA, KPEKUHT (TEPMUYECKUH,
Karanutuyeckuid). [TpoaykTel
nepepadboTKU HEPTH, X IPUMEHEHHE
B IIPOMBILICHHOCTHU U B OBITY.
KameHHBI yroyib ¥ IPOIYyKTHI €T0
nepepadoTKU.

JKCIepUMeHTAIbHbIE METOAbI
U3y4eHMs BellecTB

U UX NPeBpallleHu:

e /leMOHCTpauu:

— xoymekunn «Hed1b» u «YTomby;
— Buaeo(pparmeHT «BynkaHuzanus
PE3UHBDY.

e JlaGopaTOpHBIE OTIBITHI:

— Ka4yeCTBEHHOE ONPEICIICHNE
yriiepoa v BOJOPOJa B OPTaHUYECKHUX
BEILIECTBAX;

— O3HaKOMJIEHHE ¢ 00pa3lamMu
MJ1aCTMAcC, Kay4yKOB U PE3UHBI;

— MOJEIUPOBAHNE MOJIEKYI
YTIIEBOAOPOAOB U
raJIOr€HONPON3BOAHBIX.

peaxiuii ¢ UCIIOJIb30BaHUEM
CTPYKTYPHBIX (OpMYIL.
XapakTepu3oBaTh HCTOYHUKHU
YTJIEBOJIOPOJHOTO CHIPbsI (HEDTh,
MPUPOJIHBIH ra3, yroib), ClIOCOOBI X
nepepaboTKU U IPAKTUYECKOE
IPUMEHEHHE TIOyYaeMBbIX POIYKTOB.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI TO3HAHUS — TPOBEICHHE,
HaO0JII0ICHUE U ONTMCAHNE XUMUYECKOTO
HKCIIEPUMEHTA (JTAOOPATOPHBIE OIBITHI
U IPAKTUYECKUE PAOOTHI).

CrnenoBath npaBuiaM 0€30MacHOM
paboThI B J1abopaTopuu

IIPU UCIIOJIb30BAHUU XUMHUYECKOM
MOCYJIbl U 000PYIOBAHHUS, & TAKIKE
npaBuiiaM oOpallleHus C BeleCTBaAMU
B COOTBETCTBUH C UHCTPYKIUSIMHU
BBITIOJTHEHUSI TAOOPATOPHBIX OIBITOB
U MPAKTHYECKUX padOT MO MOJIYYECHHUIO
Y U3yYEHUIO OPraHMYECKHUX BEIIECTB.
[IpencraBasTh pe3ynbTaThl
AKCIIEpUMEHTa B (popme 3anucu
YPaBHEHUM COOTBETCTBYIOLUX PEAKLIMI
U JIeTIaTh BBIBOJBI HA UX OCHOBE.
[TpoBOANTH BBIUMCIICHUS

JUISL OTIpE/IETIEHUS] MOJIEKYJIIPHOM
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e [IpakTuyeckue paboThI:

Ne 1. TlonyuyeHue 3TUIEHA U U3YYEHUE
€ro CBOMCTB.

e PacuerHblie 3agaun:

— OIpPEIETICHNE MOJIEKYIISIPHON
(GhopMyIIbl OPraHUYECKOro BEIIECTBA

110 MaCCOBBIM JIOJISIM aTOMOB
XUMHYECKUX 3JIEMEHTOB;

— PpacyeThl 10 YPABHEHUIO XUMUYECKOU
peaKiuu

(GopMyJIbl OPraHNYECKOTO BEILIECTBA,
10 YpaBHEHUIO XUMUYECKON PEaKIIUH.
CaMOCTOATENBHO ITAHUPOBATH

Y OCYLIECTBIISAATH CBOIO [IO3HABATEIBHYIO
NESTEIbHOCTD; IPUHUMATh AKTUBHOE
y4acTHE B IPYNIOBOK y4eOHON
JeSITETbHOCTH

Hroro no pazgeny

13

Pa3nen 3. Kuciaopoacoaep:kamue opraHudeckne coeTnHeHn s

3.1

Cnuprsl. DeHon

3

[IpenenbHbIE OTHOATOMHBIE CIIUPTHI:
METaHOJI ¥ 3TAHOJ, XUMHYECKOEC
CTpoeHHE, PU3NUECKUE U XUMUYECKUE
CBOMCTBA (pEAKLIMH C aKTUBHBIMU
METaJUIaMU, TaJJIOT€HOBOIOPOIAMHU,
ropeHue), npuMeHenre. Bogopoanas
CBs13b. DU3MOJIOTHYECKOE JCHCTBHUE
METaHOJIa ¥ ATaHOJIa Ha OPraHu3M
YyeJI0BeKa.

MHOroaroMHbI€ CIUPTHI: ITUIICHTIIUKOJb
Y TJUALEPUH, XUMUYECKOE CTPOCHHUE,
dbuznyecKre 1 XUMUYECKUE CBONCTBA
(B3auMoOIeMCTBHE CO ICTOYHBIMU
MeTaJllaM1, KaueCTBEHHAs PEaKIus
Ha MHOTOATOMHBIE CITUPTHI).

PackpbIBaTh CMBICIT U3Y4aE€MbIX
MOHATUM (BBISIBIIATH UX XapaKTEPHBIE
MIPU3HAKH ), YCTAHABJIUBAThH UX
B3aMMOCBSI3b, UCII0JIb30BATh
COOTBETCTBYIOIINE MOHSATHUS

IIPU OMMCAHUU COCTABA, CTPOCHHUS

Y MPEBPALICHUN OPTraHUYECKUX
COCIMHEHHM.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY
JUTSI COCTaBIICHUS MOJIEKYJISIPHBIX

U CTPYKTYPHBIX (pa3BepHYTOM,
COKpaIlleHHOM ) (hOpMYJT OpraHUYECKUX
BELIECTB.

YcraHaBnmMBaTh NPUHAIIEKHOCTD
BEILECTB K ONPEAEIEHHOMY KJIacCy
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PU3HOIOTNYECKOE NENCTBUE

Ha OpraHusMm yesnoBeka. [ [pumenenune
TIALEPUHA U STUJICHIJIMKOJISL.
®enon. CTpoeHne MOJIEKYIIbI,
(duznyecKre 1 XUMHUYECKHE CBOMCTBA
¢denona. TokcuyHOCTH PpeHOTA, €TO
¢duznonoruyeckoe 1eHcTBIe

Ha OpraHu3M uesioBeka. [[pumenenue
dbeHomna

3.2

AJbIernael.
KapOGoHOBBIEC KUCTIOTHI.
CrnosxHble 3pupbl

Anbnerunnl: GopMatbIerua

U alleTaJIbACT U/, XAMUUECKOE
CTpOeHHE, PU3NUECKUE U XUMUYECKUE
CBOMCTBA (peaKIUU OKUCIICHUS

Y BOCCTaHOBJICHUS1, KAYECTBEHHbBIE
peakium), moJiydeHue

U NIPUMEHEHUE.

OIHOOCHOBHBIE MPEJIETLHBIC
KapOOHOBBIE KHCIIOThI: YKCYCHas
KHUCJIOTA, XUMHUUYECKOE CTPOCHHE,
dbuznyecKre 1 XUMHUYECKHUE CBOMCTBA
(oOrmIue cBOMCTBA KUCIIOT, PEaKITUs
TEpUPUKALINN), TOJTTyUCHHE

u npuMeHeHue. CTeapuHoBast

1 OJICMHOBAs KUCJIOTHI KaK
MIPEICTABUTENN BBICIIIUX KAPOOHOBBIX
KHCJIOT.

Mpbl1a Kak coM BBICIIUX KapOOHOBBIX

10 COCTaBY M CTPOCHUIO, HA3bIBATh UX
M0 CUCTEMATHUYECKON HOMEHKIIATYpE;
MIPUBOJAUTH TPUBUAJIBHBIE HA3BAHUS
OTJICJIbHBIX MIPEACTABUTEIICH

KU CJIOPOJICOJIEPIKAIIMX COCTMHEHHUI.
XapakTepuszoBaTh COCTaB, CTPOCHUE,
MIpUMEHEHHE, QU3UICCKUEC

1 XMMHUYECKHUE CBOMCTBA, BAXKHEHUIIIHE
CIOCOOBI MOTYYEHHS TUITUYHBIX
MIPEJICTAaBUTEIICH Pa3IMUHBIX KJIACCOB
KUCJIOPOJICOJIEPKAIIMNX COCTUHEHUIN
(MeTaHoO1a, dTaHOJA, TJIUIIEPUHA,
dbenona, hopmanpaeruia,
alneTanberuaa, yKCyCHOM KUCIIOTHI,
TJTIOKO3bI, CaXapo3bl, KpaxMaia,
1[EJUTIOJI03b1 ); BBISIBIISTH T€HETHUECKYIO
CBSI3b MEX/ly HUMU U TTOJATBEPKAaTh €€
HaJIMYue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMUYECKUX
pEaKIMi C UCTIOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYJI.

OnuceIBaTh COCTAaB, XUMHUYECKOE
CTPOCHUE U IPUMEHEHHE KUPOB,
XapaKTEepPU30BaTh UX 3HAUCHHUE

TS )KU3HEACATEIIbHOCTH OPTaHU3MOB.
Oco3HaBaTh OMACHOCTb BO3/ICUCTBUS
Ha YKMBbIE OPTaHU3MbI OIPEACICHHBIX
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KHCJIOT, UX MOIOIIIEE JICHCTBUE.
CrnosxHble 3(hUpbI KaK TPOU3BOIHbBIE
KapOOHOBBIX KUCJIOT.

['unponu3 cnoxHbIX 3UPOB.

2Kupbl Kak TpOU3BOJIHBIE TTTUIIEPUHA
Y BBICHIMX KaPOOHOBBIX KUCJOT.
I'maponns KupoB

3.3

VYrneBoasl

VYreBoibl: cocTaB, Kiaccudukaius
yTI€BOJ0B (MOHO-, JTU-

U nonucaxapusl). ['moko3a —
IIPOCTENIINI MOHOCAXapHI:
O0COOEHHOCTH CTPOEHUS MOJICKYJIbI,
dbuznyecKre 1 XUMHUYECKHUE CBOMCTBA
TJTFOKO3BI (B3aMMOICHCTBIE

¢ ruapokcuaom meau(ll), okucienne
aMMHa4YHBIM PaCTBOPOM OKCHA
cepeopa(l), BoccTaHoBIEeHUE, OpOKEHNE
TJIFOKO3BI), HAX0XKACHUE B PUPOJIE,
MPUMEHEHHUE TIIFOKO3bI, ONOJIOTHYeCKast
POJIb B )KU3HEICATEILHOCTH OpTraHu3Ma
yenoseka. dorocunTes. Opykrosa Kak
H30MED TITIOKO3HI.

Caxapo3a — mpeaCcTaBUTEb
JMCaxapua0B, TUAPOIU3 Caxapo3bl,
Hax0JICHUE B IPUPOJIC U IPUMEHECHHE.
Kpaxmai u nemnronosa Kak IpupoIHbIe
MOJIMMEPBL: CTPOEHUE Kpaxmalia

OpPraHUYECKUX BEILECTB, MOACHATH
Ha MpUMeEpax CoCOObI YMEHBIIICHHUS

Y TIPEOTBPAIICHUS UX BPEIHOTO
BO3JICHCTBHSI HA OPTraHM3M YEJIOBEKa.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl TO3HAHUS — IIPOBEJICHUE,
HaOJII0/ICHUE U ONTMCAaHUE XUMUYECKOTO
’KcIepuMeHTa (J1a00paTOPHBIE ONBITHI
U IPAKTUYECKUE PAOOTHI).

CrnenoBath mpaBuiaM 0€30MacHOM
paboThI B J1aDOpaTopuu

IIPU UCTOJIB30BAHUY XUMHUYECKOU
MOCYJIbl U 000PYIOBAHHUS, a TAKIKE
npaBuiiaM oOpallleHus C BeleCTBaAMU

B COOTBETCTBUU C MHCTPYKLMSIMU
BBITIOJTHEHUSI TAOOPATOPHBIX OIBITOB

Y MPAKTUYECKUX padOT MO MOJIYYEHUIO
Y U3YYEHHUIO OPTaHUYECKUX BELIECTB.
[IpencraBiATs pe3ynbTaThl
AKCIIEpUMEHTa B (popme 3anucu
YPaBHEHUM COOTBETCTBYIOLIMX PEAKLINI
W JIeJ1aTh BBIBOJbI HA UX OCHOBE.
[IpoBOIUTH BBIUHUCIEHUS

JUTSL OTIPEICIICHUS] MOJIEKYJISIPHOM
(bopMyJIbl OPraHUYEeCcKOro BEIIECTBA,
M0 YPaBHEHUIO XUMUYECKON pEeaKI1u.
CaMOoCTOSATENBHO MIJIAHUPOBATH
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U 1EJUTI0N03bI, (PU3nYecKre

Y XMMHUYECKUE CBOMCTBA KpaxMalia
(Tuaponu3, KaueCTBEHHAS PEaKITUs

C HOJIOM).

JKCcrepUMeHTATbHbIE METO/IbI
H3Y4YeHMs BellleCTB U UX NMpeBpallieHuii:
e JlaGopaTopHbIE OIBITHI:

— FOpPEHHE CITUPTOB;

— B3aUMOJICUCTBHE TIUICPUHA

¢ ruapokcugom meau(ll);

— Ka4ECTBEHHBIC PEAKITUH aJTbJICTHIOB
(OKHCIICHHE aMMHAYHBIM PAaCTBOPOM
oKcHuJia cepedpa v TUIPOKCUIOM
meau(l));

— B3aUMOJICMCTBUE Kpaxmaia ¢ HOJOM.
e [IpakTryeckue paboThI:

Ne 2. CBoiicTBa pacTBOpa yKCyCHOM
KHUCTIOTHI.

e PacueTHrle 3agaun:

— ONIPEAEICHUE MOJIEKYIIIPHOU
(hopMyJIBl OPraHUYECKOTO BEIIECTBA
110 MacCOBBIM JIOJISIM aTOMOB
XUMHUYECKUX JICMEHTOB H 10 Macce
(00BeMyY) IPOTYKTOB CTOPAHUS;

— pacyeThl 10 YPAaBHCHHUIO XUMUYCCKOM
peakuuu

Y OCYLIECTBIATH CBOIO TO3HABATEIIBHYIO
JIEATEIIbHOCTh; IPUHUMATh AKTUBHOE
y4acTue B IpyNnmnoBoil yueOHOU
JEATETbHOCTH

Hroro no pazgeny

13
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Pa3znen 4, A30Tc0z[ep>1ca1une OPraHNnvYe€CKME COCANHCHUA

4.1 | AMUHBL.
AMMWHOKHUCIIOTEI.
benkn

3

AMUHBI: METUJIAMUH — POCTEUIITU I
MPEJACTAaBUTE]Ib AMUHOB: COCTaB,
XUMHUYECKOE CTpOeHue, (pru3zndeckue

Y XMMUYECKUE CBOMCTBA (pEeaKIuu

C KUCJIOTaMU U TOPEHHUS ), HAXOXKICHUE

B NpUpOAE. AMUHOKHUCIIOTHI KaK
aM(oTepHbIE OPraHUYECKUE COCTUHEHUS.
PU3NYECKNE U XUMUYECKHE CBOMCTBA
AMUHOKHCJIOT (Ha MPUMEPE TIIUIMHA).
buonoruueckoe 3HaYeHHE AMUHOKHUCIIOT.
CHHTE3 NEeNTHIOB.

benku kak npupoaHbIe MOTUMEPHI.
[lepBuunas, BTOpU4Hasi U TpETUUHAS
CTPYKTypa O0eIKOB. XUMUYECKHE
CBOMCTBa OEJKOB: THIPOJIU3,
JIeHaTypalus, KA4eCTBEHHbIE PEaKIINU
Ha OeJKH.

JKCNepUMEHTAIbHbIE METOAbI
H3y4YeHUs BelIeCTB M UX MPeBPalleHHIi:
e JlemoHCTpaIuu:

— JIeHaTypaivsi 0EJIKOB MpU HArPEBaAHUH;
— IIBETHBIC PEaKIIH OCIKOB

PackpeIBaTh CMBICIT H3y4aeMbIX
MOHATUM (BBISIBIIATH UX XapaKTEPHbIE
MIPU3HAKH ), YCTAHABJIUBATh UX
B3aMMOCBSI3b, UCII0JIb30BATh
COOTBETCTBYIOIINE TTOHATHUS

IIPU OMMCAHUM COCTaBa, CTPOCHMUS

Y TIPEBpAICHUN OPraHuYECKUX
COCUHEHHUM.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUJISl COCTABJICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEepHYTOH,
COKpAILIEHHOHN ) (hOpMyJT OPraHUYECKHUX
BEILIECTB.

OmnpenensiTe MPUHAIJIC)KHOCTD BEIECTB
K OIpeEICHHOMY KJIAcCy MO COCTaBy
Y CTPOEHHIO, HA3bIBATh UX

10 CUCTEMATUYECKO HOMEHKIIATYPE;
MPUBOJIUTH TPUBHUATBHBIC HA3BAHUS
OT/IEJIbHBIX MPEACTABUTEIICH.
XapakTepuszoBaTh COCTaB, CTPOCHUE,
npuMeHeHue, Gu3nIecKue u
XUMHUYECKHE CBOMCTBA, BaXKHEHILINE
CIOCOOBI MOTYYCHHS TUITHYHBIX
MPEACTABUTENECH a30TCOACPKAIINUX
COoeIMHEHUH (METHUIIaMUHA, TIUIMHA,
OCIIKOB).
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OnwuceiBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOWCTBA OEJIKOB; MOSICHSTH
Ha IpuMepax 3HaueHHe OeNKOB

JUISl OpraHU3Ma YeJIOBEKa.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl TO3HAHUS — HAOJI01aTh

Y OIIUCHIBATh JEMOHCTPALIMOHHBIH
AKCIIEPUMEHT.

CamMOCTOSTENBHO IIAHUPOBATH U
OCYUIECTBJISTH CBOIO [IO3HABATEIbHYIO
JeATEIbHOCTh; IPUHUMATh AKTUBHOE
y4acTHE B IPYNIOBON y4eOHON
JESATENBHOCTH

Hror

0 TI0 pazzeiy

3

Pa3nean. 5. BeicokoMouiekyJisipHbIe COeINHEHUS

5.1

ITnacTtmaccsnl.
Kayuykn. Bonmokna

2

OCHOBHBIE MMOHSTHUSI XUMUU
BBICOKOMOJIEKYJISIPHBIX COCTMHEHUMN:
MOHOMED, TOJIUMEDP, CTPYKTYPHOE 3BEHO,
CTEIEHb MOJUMEpPU3ALU, CPETHSS
MoJieKyJisipHas macca. OCHOBHBIE
METO/Ibl CHHTE3a BRICOKOMOJICKYJISIPHBIX
COCIMHEHUH — MOJIMMEpU3aLUs U
MOJIMKOH/ICHCALIUSL.

ITImacTmacchl (MMOIUATHIICH,
MTOJIUTIPONTUJICH, TOJTUBUHUIIXJIOPHI,
noaucTupot). HarypanbHsiii

Y CUHTETUYECKHUE KayqyKu

Bianers n3ydaeMbIMU XUMHYECKUMH
MOHSATHUSIMU: PACKPBIBATH CMBICIT
M3y4aeMbIX TIOHATUN U IPUMEHATH 3TH
MIOHSATHS TIPH ONMCAHUU COCTaBa

Y CTPOCHMUSI BEICOKOMOJIEKYIISIPHBIX
OpTaHUYECKUX BEIICCTB,

JUIS1 OOBSICHCHHS OTACIBHBIX (PaKTOB

U SIBJICHUH.

Hcnonp30BaTh XUMUYECKYIO CHMBOJIHKY
JUTSI COCTABIICHUS CTPYKTYPHBIX (popMyIT
BEILIECTB U YPABHEHUN pEaKLUN
MOJIMMEPHU3AINH 1 TIOJTUKOHACHCAITUH.
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(6yTamreHOBBIN, XJIOPOIIPEHOBHIN

Y U30IPEHOBBIN). BonokHa:
HaTypajbHbIE (XJIOMOK, IIEPCTh, IIETK),
HCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO,
BHCKO03a), CHHTETHYECKHE (KarpoH

Y JIaBCaH).

IKCcnepUMeHTATbHbIE METObI
H3Y4YeHHs BellleCTB U UX NMpeBpalleHHii:
e JleMOHCTpauu:

— O3HaKOMJICHUE ¢ 00pa3aMu
MPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH,
IJ1acTMaccC, KayuyKoB

OnuceIBaTh COCTAB, CTPOCHHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HauboJee pacIpOCTPaHEHHBIX BUIOB
IIJJACTMACC, BOJIOKOH; IPUMEHEHHE

B Pa3JIUYHBIX OTPACIISIX.
Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI O3HAHUSA — HAOIIOAaTh

Y OIIUCHIBATh JEMOHCTPALIMOHHBII
DKCIIEPUMEHT

Hroro no pazaeny 2
OBIIEE KOJIMYECTBO 34
YACOB I1O ITPOT'PAMME
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11 KJIACC

HaumenoBanue
pa3aenoB U TEM
y4eOHOro rpemMera

No
T\

KomnuectBo
4acoB

[IporpamMmmHOE conepranue

OCHOBHBIE BUIBI AEITEILHOCTH
oOy4Jaronuxcs

Pa3znen 1. Teoperuueckue 0CHOBBI XUMHUM

1.1 | CtpoeHue aTOMOB.
[Tepuoanueckuii
3aKOH U
[Tepuoanueckas
CUCTEMA XUMUYECKHUX
AJIIEMEHTOB

J.1. MeHneneeBa

3

Xumuueckuii asiemeHT. Atom. CocraB
aTOMa, U30TONBI. DIIEKTPOHHAS
0005104Ka. DHEPreTUYECKUe YPOBHH,
MOJYPOBHU. ATOMHBIE OpOUTAIH,

s-, p-, d-, f-anemenTsr. OcobeHHOCTH
pacrpeiesieHUs 3JIEKTPOHOB

10 OpOUTAJISIM B aTOMaX MaJIbIX

U OOJIBIINX MEPUOIOB. DIECKTPOHHAS
KOH(UTypaIus aTOMOB.
[Tepnoanueckuii 3aKOH

u [lepuonnueckas cucrema XUMHYECKUX
anemeHToB J[. 1. Menaeneena.

CBsI3b IEPUOINYECKOTO 3aKOHA

u [lepnoanyueckoi CUCTEMbI XUMHUYECKUX
3JIEMEHTOB C COBPEMEHHOW TEOPUEN
CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH
WU3MEHEHUS CBOMCTB XUMHYECKUX
AJIEMEHTOB 1 00pa3yeMbIX UMHU MPOCTHIX
U CJIO’KHBIX BEIIECTB I10 Tpynmnam

U TIeproiaM. 3HauY€HUE MEPUOINYECKOTO
3aKOHA U CUCTEMbI XUMHYECKUX

PackpbIBaTh CMBICI U3y4aeMBbIX
MOHATUM (BBISBIIATH UX XapaKTEPHBIC
MPU3HAKH ), YCTAaHABIIUBATH UX
B3aUMOCBSI3b.

PackpbIBaTh CMBICI IEPUOAUYECKOTO
3akoHa J[. . MeHnneneena

Y IEMOHCTPHUPOBATH €TI0
CUCTEMAaTU3UPYIOIIYIO,
OOBSCHUTETHFHYIO M IPOTHOCTUYECKYIO
byHKIUY.

XapakTepu3oBaTh JIEKTPOHHOE
CTPOCHHE ATOMOB XUMUYECKHUX
aeMeHTOB 1-4 nepruoaoB, UCMOJIB3YS
MOHSATHS S-, P-, 0-2/1€KTPOHHBIC
opOuTaNH, YHEPTETUICCKHE YPOBHH.
OOBICHATH 3aKOHOMEPHOCTH
HM3MEHEHHS CBOMCTB XMMUYECKUX
AJIEMEHTOB U UX COCTUHCHUU

10 MEPUOJIaM U TPYIIIam
ITeprnogmyecko CUCTEMBI

J1. 1. Menaeneena
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anemeHToB JI.1. Menaeneera

B Pa3BUTUU HAYKHU.
JKCIePUMEHTAIbHbIE METOAbI
U3yYeHNsl BeIeCTB U UX NpeBpalleHuii:
e J/lemMoHCTpauu:

Bugaet Tabmun «lleprognyeckas

cucTeMa XMMHYECKHUX 3JIEMEHTOB

.. MenpaeneeBa»

1.2

CtpoeHue BellecTna.
MHuoroobpasue
BEIIICCTB

Ctpoenue BeliecTBa. XMMHUUECKAs CBA3b.
Bunpel (koBasieHTHast HEMOJISIpHAs

U TIOJIIpHAsl, HOHHAS, METAJTMNYECKAs )

Y MEXaHU3MbI 00pa30BaHUs XUMUYECKON
CBA3U (OOMEHHBII U IOHOPHO-
akKIenTopHbIii). BomopoaHast CBA3b.
BanenTHOCTB.
DIIEKTPOOTPULIATENBLHOCTh. CTENIEHD
okucjicHus. KaTHOHBI 1 aHWOHBI.
BemectBa MmosiekysipHOTO

Y HEMOJICKYJISIPHOTO CTPOCHMUSI.

3aKOH MOCTOSHCTBA COCTaBa BEIECTRA.
THuIbI KPUCTATUTUYECKUX PEIIETOK

U CBOMCTBA BEIIIECTB.

IToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
Uctunnsie pactBopsl. KonudecTBeHHbIC
XapaKTEPUCTUKHA PACTBOPOB (MaccoBast
JI0JIsI BEIIECTBA B PacTBOPE).
Knaccudukanust HeopraHmaeckux

PackpbIBaTh CMBICIT U3YYaE€MbIX
MOHATHUH (BBIICTATHh UX XapaKTePHbBIC
MIPU3HAKK) U IPUMEHSITh 3TU MTOHATHS
MIpY ONKMCAHUU COCTaBa U CTPOCHUSA
BCIICCTB, 111 OOBSICHECHUS OT/ICILHBIX
(aKTOB U SBJICHHA.

OnpenensTe BUIBI XUMUYECKOH CBA3U
(KOBaJICHTHOM, UOHHOM,
METAJTTNYECKOI, BOJOPOJIHON)

B COCJIMHEHUSX; TUIT KPUCTANIMYECKOU
pelIeTKN KOHKPETHOTO BEIECTRA.
OrnpenensiTh BAJIGHTHOCTh U CTETICHB
OKHMCJICHUS XMMHUYECKHX 3JICMECHTOB

B COCIMHEHUSX Pa3JIMYHOTO COCTaBA.
ITpoBOAUTH BEIYMCIICHUS

C HCITOJIb30BAaHUEM ITOHSITHS «MaCcCOBast
JIOJIs1 BEIIECTBA B PacTBOPE».

BrnaaeTrs nzydaeMbIMi XUMUYECKUMHU
TTOHSTHUSIMU.
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coenuHennii. Homenkiarypa
HEOPraHNUYECKUX BEILECTB.
JKCIePUMEHTAIbHbIE METOAbI
HU3y4eHHUs BELIeCTB M UX NPeBPallleHMIi:
e J/lemMoHCTpauu:

— MOJIEJIM KPUCTAUTHYECKUX PEIIECTOK.

e PacuerHble 3a1auu:

— PpacueThl C UCNOJIb30BAHUEM TIOHATHUSA
«MaccoBas J0JIsl PACTBOPEHHOTO
BEILIECTBAY

1.3

XUMHUUYECKUE
peakuu

Xumnyeckas peakuus. Knaccupukanus
XUMHAYECKUX PEAKIINI B HEOPTaHUYECKON
Y OPTaHUYECKON XUMUU. 3aKOH
COXPAaHEHU MACChI BEILIECTB; 3aKOH
COXpPaHEHMS U NIPEBPALEHUS JHEPTUN
1P XUMUYECKUX PEaKLUAX.

CxopocCTb peakiuu, €€ 3aBUCUMOCTb

OT pa3IUYHBIX (PaKTOPOB.

OO6paTtuMble peakiuu. XUMUYECKOe
paBHOBecue. DaKTOPBI, BIUSIOLINEC

Ha COCTOSTHUE XMMHYECKOTO
PaBHOBECHSI.

[Tpunnun Jle [laTenbe.
DNEKTPOIIUTHYECKAS TUCCOLUALUS.
CunbHbIe U clladble JIEKTPOJIUTHI.
Cpena BogHBIX paCTBOPOB BEIIECTB:
KHCJas, HBUTpAJIbHAS, [ET0YHAs.

OOBICHATH 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOM Peakiiiu OT pa3IuIHbIX
(hakTOpoB.

Onpenenstb XxapakTep CMEIICHUS
XUMHUYECKOTO paBHOBECHS

B 3aBHCHMOCTH OT BHEIIIHETO
Boznerictus (mpunun Jle larense).
CocTaBisaTh ypaBHEHHUS pEAKLIAN
pa3IMYHBIX THIOB; MTOJIHBIE

Y COKpAIIICHHBIE YPaBHEHUS pPeaKInii
MOHHOT0 OOMEHA, YYUThIBasl yCIOBHUS,
IPU KOTOPBIX ATH PEAKIIUU UAYT

J10 KOHIIA.

Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl TO3HAHUS — IIPOBEJICHUE,
Ha0JII0/IEHUE U ONTMCAaHUE XUMUYECKOTO
AKCIIEPUMEHTA (IEMOHCTPAIMOHHBIE

1 1a00paTOPHBIE OMBITHI, TPAKTHUECKHE
PabOTHI): 1O OIPEIACIICHUIO CPEIbI
BOJHBIX PACTBOPOB BEIIECTB, PEAKIUI
MOHHOTO OOMEHA, BIIMSHUIO Pa3INuHbIX
(hakTOpOB Ha CKOPOCTh PEAKIIMA.
CrnenoBaTh npaBuiiaM MOJIb30BaHUS
XUMHUYECKOU OCY10i 1 1a00paToOpHbIM
000pyIOBaHUEM.

[IpencraBasTh pe3ynbTaThl
XUMHYECKOTO IKCIIEPUMEHTa B hopMe
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Bonopousriii mokaszateins (PH) pacteopa.

Peakiuu nonHoro ooMeHa

B OPTraHUYECKOW U HEOPTaHUYECKON

XUMUHU.

OKHCIIUTENEHO-BOCCTAHOBUTEIIbHBIE

peakuuu. [Tousitue 00 snexTponuse

pacriaBoB U pacTBOPOB COJIEH.

[Iprmenenune 3eKTpoImn3a.

JKCIePUMEHTAIbHbIE METOAbI

U3y4YeHHUs BelleCTB M UX NMpeBpalleHuii:
» JleMoHCcTpanuu:

— pasyokeHue NepoKcuIa BOJopoaa

B [IPUCYTCTBHUM KaTaJIN3aTOPA.

e JlaGopaTopHBbIE ONBITHI:

— IPOBEACHUE PEAKLIUI HOHHOTO

oOMeHa;

— OIpEeeNIEHHUE CPeIbl PACTBOPOB

BEILIECTB C IOMOIIIO YHUBEPCAIBHOTO

WHJUKATOpA.

e [IpakTuueckue pabOTHI:

Ne 1. Bnusinue pa3nuuHbiX (pakToOpoB

Ha CKOPOCTh XMMHUYECKOUN pEaKIIUH.

e PacueTHble 3agaun:

— pacyeTsl 10 YPAaBHEHUSIM XUMHUUYECKUX

peaxkiuii, B TOM YUCJIIe

TEPMOXUMHUYECKUE PACUETHI

3alUCH YPaBHEHUH COOTBETCTBYIOIIUX
PEaKLNil ¥ AeIaTh BBIBOJbI HA UX
OCHOBE.

ITpoBOAUTH BEIYUCIICHUS

110 YPaBHEHUSIM XUMUYECKUX PEAKIIHA,
B TOM YMCJIE TEPMOXUMHUYECKHUE
pacyeThl

Hroro no pazgeny

13
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Pa3nea 2. Heopranuyeckasi XuMusi

2.1

MeTtasuibl

6

Meransl. [TonoxxeHue MeTaJioB

B [leproanueckon cucreme XUMUYECKUX
AJIEMEHTOB.

Oco00EHHOCTH CTPOECHHMS AIEKTPOHHBIX
000J104EK aTOMOB METAILJIOB.

OO6mue puzndeckre CBONCTBa
METaJIOB.

[IpumeHeHne MeTaioB B ObITY, IPUPOC
u TexHuke. CIuiaBbl METAJUIOB.
DIIEKTPOXUMHUYECKAN PSAJ HANIPSIKEHAN
MeTaioB. O01ue crnocoObl MOTyYeHUs
MetauioB. Koppo3sus Metajuios.
CriocoObl 3aIUTHI OT KOPPO3HH.
OO6m1as xapakTepUCTUKA METaJJIOB
riaBHbIX oarpymi (IA-rpymnmna,
IlA-rpymnna) [Tepuoanueckoii cCTeMbI
XUMHUYECKUX 3JIEMEHTOB.

Amomunnii. AMpoTepHbIe CBOMCTBA
OKCH/JIa U TUAPOKCUJIA ATFOMUHUSL.
OO6m1as xapakTepUCTUKA METaJIJIOB
no6ouHbIx oarpyni (b-rpymm)
[leproanuecko cUCTEMBI

XUMUYECKUX IJIEMEHTOB: ME/Ib,

IIUHK, XpOM, 3KEJe30.

Baxueimme coefuHeHUsT METAILIOB
(OKCHUIBI, TUAPOKCHUIBI, COJIN).

PackpbIBaTh CMBICI H3y4aeMBbIX
MOHATUH (BBIIEIATH UX XapaKTEpPHBIE
NPU3HAKU) U IPUMEHSTH 3TU NOHATHUSA
IIPY OIIMCAHUH COCTaBa U CTPOCHMUS
BELIECTB, 1J151 00BICHEHUS OTAEIbHBIX
(aKTOB U SBJICHHIA.

OOBsICHATH 001IME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOWCTB 3JIEMEHTOB —
METAJJIOB U KX COCTMHEHUM C YIETOM
CTPOCHMS UX aTOMOB U TOJIOKEHUS

B [Ieprnonnueckon cucreme
XUMHYECKUX DJIEMEHTOB

J. 1. Menneneena.

XapakTepu3oBaTh (ONUCHIBATh) OOIIHE
XUMHYECKHE CBOMCTBA METAIJIOB, UX
BAXHEHIIIUX COCIMHEHUH, TOATBEPKAas
ATO ONKMCAaHUE MPUMEPAMH YPAaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX
peaKuii; MPUMEHEHUE METAJIIOB

B Pa3MYHBIX 00JIACTIX, a TAKKE
WCIIOJIb30BaHUE UX JUJISL CO3AaHUs
COBPEMEHHBIX MaTEpPUaJIOB

Y TEXHOJIOTHH.

OnuckIBaTh COCOOBI 3aIIUTHI METAIIIIOB
OT KOPPO3HH.

PackppIBaTh CyIIHOCTh OKHCIUTEIBHO-
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JKCIePUMEHTAIbHbIE METOAbI BOCCTAHOBUTEJIBHBIX PEAKIIUN
U3Yy4YeHMs BellleCTB U UX NMpeBpallleHnii: | TOCPEICTBOM COCTaBICHUS

e /leMOHCTpaIuu: AIIEKTPOHHOTO OaJlaHCa ATUX PEaKITUH.

— KOJUIEKIUs «MeTauibl U CILIaBbI». [IpoBOoaUTH peakiuuy,

¢ JlaGopaTOpHBIE OTIBITHI: HOATBEPKAAIOIMHNE XapAKTCPHBIC

— B3aUMOJIEUCTBHE THAPOKCHIA CBOWCTBA U3y4a€MbIX BEIIECTB,

QIIIOMHUHHS C PACTBOPAMU KUCIIOT pacro3HaBaTh ONMBITHBIM ITyTEM HOHBI

U 1IEJI0YEH; METAJIJIOB, MPUCYTCTBYIOIINE B BOJHBIX

— KQ4YE€CTBEHHBIC PEAKIIMU HA KATHOHBI pacTBOpax.

METALJIOB. Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIC

e [IpaKTHIeCKHE PaGOTHL: METO/IbI O3HAHUSI — IPOBEJICHHUE,

Ne 2. PemmeHne SKCIIepHMEHTATbHBIX HaOJII0/ICHHUE U ONTUCAHUE XUMHYECKOTO

3a7a4 110 TEMC «MeTamibDy. 9KCIICPUMCHTA (J:[eMOHCTpaHI/IOHHBIe

e PacueTHEIe 3a1a4u: " Ha60paTOpHBIe OIIBITHI, IPAKTUYICCKHUC

— pacyeThl Macchl (00beMa, KonuuecTBa | PadOTHI).

BEIIECTBA) IPOIYKTa PEAKIIMH, €CITU IIpencraBisTs pe3yabTaThl

OJIHO U3 BEIIECTB IaHO B BHJE PacTBOpa | XMMHYECKOIO dKCIEPUMEHTA B (hopme

C OIpEIENIEHHON MAaCCOBOM JI0JIEH 3allMCH YPaBHEHU COOTBETCTBYIOIINX

PacTBOPEHHOI'O BEILIECTBA peakiui 1 fenaTh BEIBOJBI Ha UX
OCHOBE.

CrnenoBath npaBuiIaM MOJIb30BaHUS
XUMHUYECKOUN TTOCYI0M 1 Tab0paTOpHBIM
000pyIOBaHUEM.

[IpoBOANTH BBIUKCIICHUS

110 YPAaBHEHUSIM XUMHUYECKUX PEaKIIUil.
CamocTosATENBHO TUIAHUPOBATH

Y OCYLIECTBIISITH CBOKO NO3HABATEIBHYIO
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JEATEIbHOCTD; IPUHUMATh AaKTUBHOE
y4acTHE B IPYNIOBOK y4eOHON
NEATEITbHOCTH

2.2

Hemeramisr

Hemeramnsl. I1ooxeHne HeMeTaIoB

B [leproanueckon cucreme XUMUYECKUX
anemenToB /.M. MeHaeneeBa

1 0COOCHHOCTH CTPOCHUSI aTOMOB.
du3nYecKrue CBOMCTBA HEMETAJIJIOB.
AJIOTpOIIHMS HEMETAUIOB (Ha IpUMeEpe

KHUcopoaa, cepsl, hocdopa u yriepoaa).

XHUMHUYECKHUE CBOMCTBA BaXKHEHIIINX
HEMETaJJIOB (TaJOTeHOB, CEphI, a30Ta,
docdopa, yriaepoa u KpeMHUSA).
OxcHbl HEMETAJIOB.
Kucnopoaconepxaiye KUCIOTHI.
Bopopoanbie coequHeHus
HEMETAJJIOB.

JKCnepUMEHTAIbHbIE METOAbI
U3Yy4YeHUs BellecTB

U UX NPeBPALLCHUN:

e JleMOHCTpauu:

— 00pa3iibl HEMETAJIOB;

— B3aMMOJICMICTBHE MEJIM C a30THOM
KUCJIOTOW Pa3JIMYHOM KOHIEHTPALIUU.
¢ JlabopaTOpHBIE OTIBITHI:

— Ka4eCTBEHHbBIC PEAKIIMU HAa AaHHOHBI
M1 KaTHOH aMMOHHUSL.

PackppIBaTh CMBICIT NU3y4aEMbIX
MOHATUM (BBIIETATh UX XapaKTEPHbIC
MPU3HAKKN) U IPUMEHSATH 3TU TOHATHUS
IIPY OIIMCAHUH COCTaBa U CTPOCHMS
BEILECTB, JIJIs1 00bSICHEHUS OT/IEIbHBIX
(aKTOB U SBJICHHIA.

OOBCHATH 0011IME 32aKOHOMEPHOCTH

B U3MEHECHUU CBOMCTB HEMETAILIIOB

Y UX COCIMHEHUH C YYETOM CTPOCHUS
MX aTOMOB U ITOJIOKEHUS

B [Iepnonnueckoint cucreme
XUMHYECKUX 3JIEMEHTOB

J1. 1. Menaeneena.

XapakTepu3oBaTh (OMUCHIBATH) OOIIIHE
XUMHYECKUE CBOKMCTBA HEMETAJIOB, UX
BAXHEHIIIUX COCTMHEHUH, TOATBEPKAas
ATO ONMCAHUE NPUMEPAMU YPABHEHUIN
COOTBETCTBYIOIIUX XUMHUUECKHUX
pEAKLIMH.

XapakTepu30BaTh BIUSIHUE HEMETAIIOB
Y UX COCIMHEHUI Ha )KUBBIC
OpPTraHU3Mbl; ONIMCHIBATh IPUMEHEHUE
B Pa3JIMYHBIX 001aCTIX MPAKTUUECKOM
JIEATEIIbBHOCTH YEJIOBEKA.
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e [IpakTHueckue padbOTHI:

Ne 3. Pemienue skcriepuMeHTaTbHBIX
3aja4 rno teme «Hemeramisy.

e Pacuernsle 3amaun:

— pacyeTsl Macchl BEILIECTBA

i 00beMa ra3oB MO U3BECTHOMY
KOJIMUECTBY BEIIECTBA, Macce

WA 00BEMY OJIHOT'O U3 YUaCTBYIOIINX
B PEAKIINH BEIIECTB; PACYETHI MACCHI
(oOBeMa, KoJIMUeCTBa BEIIECTBA)
MPOIYKTOB PEAKIIUH, €CITU OJHO

U3 BEIIECTB UMEET MPUMECH

2.3

CBs13b
HEOPraHUYECKHUX
U OPTaHUYICCKUX
BEIICCTB

Heoprannueckue u opraHu4ecKkue
KUCIO0Thl. Heopranmueckue

Y OpraHUYeCKUEe OCHOBAHMS.
AM@oTepHbIe HEOPraHUYECKUE

U OPTraHUYECKUE COCITUHEHHUS.
['eneTnueckas cBsI3b HEOPTAHUYECKHUX
Y OPraHUYECKUX BEIIECTB

[ToaTBEpXKaTh CyIIECTBOBAHUE
T€HETUYECKOU CBS3U MEXKITY
HEOPTaHUYECKUMH BELIECTBAMU

C IOMOIIBIO YPAaBHEHUIN
COOTBETCTBYIOIINX XUMUYECKUX
peaKkuuu.

PackppIBaTh CyIIIHOCTb OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX peaKIuii
MOCPEJICTBOM COCTAaBJICHUS
AJIEKTPOHHOTO OajlaHca STUX PeaKIuil.
[IpoBoauTh peakuuu,
MOATBEPKAAIOIINE XapaKTEPHbIE
CBOMCTBA U3y4a€MbIX BEIIECTB,
pacrio3HaBaTh ONBITHBIM MTyTEM
AQHUOHBI, TPUCYTCTBYIOIINUE B BOJIHBIX
pacTBopax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIC
METO/Ibl MO3HAHUSI — IPOBEJICHHUE,
HaOJIOICHHUE U ONTMCAHNE XUMUYECKOTO
AKCTIIEPUMEHTA (IEMOHCTPAIIUOHHBIC U
71a00paTOPHBIE OMBITHI, TPAKTUIECKUE
paboThI).

[IpencraBisiTs pe3yibTaThl
XUMHUYECKOTO IKCIIepUMEHTa B popme
3alUCH YPaBHEHUH COOTBETCTBYIOIIUX
peakIui 1 JenaTh BEIBOJBI HA X
OCHOBE.
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CrnenoBaTh MpaBujaM MOJIb30BaHUS
XUMHYECKOH MOCYA0H U T1ab0PaTOPHBIM
000pyTIOBaHUEM.

[IpoBOINTH BEIUNCICHMUS

10 YPABHEHUSIM XUMUYECKUX PEAKIINAM.
CaMOCTOATENBHO IIAHUPOBATH

Y OCYILIECTBIISATH CBOKO IT03HABATEIIBHYIO
JEATEIbHOCTh; IPUHUMATh AKTUBHOE
y4acTHE B IPYyNIOBOK y4eOHOH
JESATENBHOCTH

Hroro no pasaery 17
Pasznena 3. XuMus 1 )KH3Hb
3.1. | Xumus u )Ku3Hb 4 Ponb xuMuu B 00ecrieyeHUN PackpeIBaTh poJib XUMUH B pEIICHUH

3KOJIOTUYECKOU, SJHEPTETUYECKON

U TIUIIEBOM 0€30MaCHOCTH, Pa3BUTUHU
MeauuuHbl. [ToHSATHE 0 HAYyYHBIX
METO/1aX IMO3HAHUS BEIIECTB

Y XUMHYECKUX PEAKLUH.
[Ipencrapienust 06 0OIIUX HAYYHBIX
MPUHIUIIAX POMBIILUICHHOTO MOJYYECHUS
BAKHEUIINX BEIIECTB (Ha MpUMepax
IIPOU3BOJCTBA aMMHaKa, CEpHOU
KHUCJIOTBI, METAHOJIA).

UenoBek B MUPE BELIECTB, MATEPHUATIOB
U XUMUYECKUX PEaKIUN: XUMHUS

Y 3JI0pPOBBE YEIIOBEKA; IPaBUiIa
HCTO0JIb30BaHUS JIEKAPCTBEHHBIX

HSHEPreTUUYECKUX, CHIPHEBBIX

Y DKOJIOTHYECKUX MPoOIIeM
YeJI0BEYECTBA, OMKUCHIBATH OCHOBHBIE
HaIpaBJICHUS] PA3BUTHUSI XUMHUYECKOM
HayKH{ U TEXHOJIOTUH.

[IpumensTh npaBuia 6€30MacHOTO
oOpallleHusI C BEIIECTBAMH,
UCIIOJIb3YEMbIMU B ITOBCEIHEBHOM
KU3HU, TIPaBUJIa TTOBEJCHUS B IEJIAX
cOepekeHus 37J0POBbS U OKPYKAIOIEH
MIPUPOJTHON CpeJIbl; TOHUMATh BPe/l
(omacHOCTh) BO3/IEUCTBUS HA KUBBIC
OpPTraHU3MbI ONPEAECICHHBIX BEIIECTB
cMbica nokazarens [TJK, moscHATh
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IpenaparoB; MpaBuiIa 6€30MacHOro
UCTIOJIb30BAHUS MIPENIapaToB ObITOBOM
XVMHU B TIOBCEHEBHOM KU3HHU.
BeITOBast XUMIUYECKasi TPaMOTHOCTb

Ha IpUMepax CocoObl yMEHbBIIICHUS
U TIPEJIOTBPAICHHS KX BPEIHOTO
BO3JICHCTBHS.

AHaM3UPOBATh U KPUTUIECKU
OIICHUBATh UH(OPMAIINIO, CBA3aHHYIO
C XUMHYECKUMU TIPOIIECCAMH U UX
BJIMSIHEM Ha COCTOSIHHE OKpY Karolen
Cpelibl.

Hcrnonb30BaTh MOTy4YEHHBIE 3HAHUS

U TIpejicTaBieHus o cepax
JeSATEeIbHOCTH, CBSI3aHHBIX C HAYKOMN
Y COBPEMEHHBIMH TEXHOJIOTHSIMH, KaK
OCHOBY JUIsl OpHEHTALlUU B BIOOpE
cBoel Oyayie npohecCuoHaIbHOM
JeSITETTHHOCTH.

[IpunuMath ydyactue B 00CYKIECHUU
po0JieM XUMUYECKOU U AKOJIOTUUECKOMN
HaIpaBJICHHOCTHU, BHICKA3bIBATh
COOCTBEHHYIO MO3UIIUIO MO MpodieMe
¥ TpeJiaraTh BO3MOKHBIC TTyTH €€
pereHus

Hroro o pasaeiy 4
OBIIEE KOJIMYECTBO 34
YACOB I1O ITPOTPAMME
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