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CocrtaBiena Ha ocaose OPII COO



HOACHUTEJBHASA 3AIINCKA

[IporpaMMa 1O XWMHUHM Ha YpPOBHE CpelHEro oO0miero oOpa3oBaHUs
paspabotrana Ha ocHoBe DemepanpHOro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
oOpazoBanuu B Poccuiickoit ®enepammmn», TpeOoBaHM K pe3ysbTaTaM OCBOCHUS
denepanbHOI 00pa3oBaTeIbHOM MPOrpaMMBbI cpeiHero oourero oopazoanus (OOI1
COOQO), npencrabieHHbIXx B dDenepaqbHOM TOCYJApCTBEHHOM 00pa30BaTEIbHOM
crangapre COO, c yu€tom Konmenmuu mnpenogaBaHus y4eOHOTO MpeaMeTa
«XuMus» B 00pa3oBaTeNbHBIX opraHuzanusax Poccuiickoit denepanuu,
pealn3yIONUX OCHOBHBIE 00pa30BaTeIbHbBIC MPOTPAMMbl, U OCHOBHBIX TOJIOKEHHIT
«Ctpareruu pa3Butus BocnuTanus B Poccuiickoii denepanuu Ha nepuof 10 2025
roga» (Pacnopsixenue [Ipasutensctea PO ot 29.05. 2015 Ne 996 - p.).

OcHOByY MOAXOAOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OIPEAEIICHUIO
oOuieit ctpareruu 0Oy4eHHUs, BOCIIUTAHUS U Pa3BUTHUSL O0YUaIOUIUXCA CPEICTBAMU
yueOHoro npeamera «Xumus» st 10—11 kmaccoB Ha 6a30BOM YPOBHE COCTAaBUIIU
koHuenrtyanbHble nojoxkeHuss @I'OC COO o B3aMMOOOYCIIOBIEHHOCTH ILENEH,
COJICpKaHMs, PE3yJIbTaTOB OOy4YeHUSI U TpeOOBaHUN K YpPOBHIO TOJATOTOBKU
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
00111€00pa30BaTEeIbHON  OpPraHU3alllM, SBJSIETCS HEOTHEMJIEMON YacThl0 HX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEPIIAIOIIMM HTAallOM pealh3aluud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIIOYEBBIX LIEHHOCTEH, MPHUCYIINX
LIEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH ILIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KYJIbTYpbI
YeJI0BEKA, & TAKKE IKOJIOTMYECKH 0OOCHOBAHHOI'O OTHOUIEHUSI K CBOEMY 3/10POBBIO
U NpUpoOHOW cpene. Peannsyercs xumuueckoe oOpa3oBaHHe 0OydarolIUMXCs Ha
YPOBHE CpeIHEro 00111ero 00pa3oBaHus CpeICTBAMU YUEOHOTO NMpeAMETa « XUMUS»,
COJZIepKaHHUE U MOCTPOECHNUE KOTOPOTO ONPEAEIEHBI BIPOrPAMME IO XMMHH C YYETOM
crienupuKN HAYKW XUMUU, €€ 3HAUCHUS B MMO3HAHUU MPUPOJIbI U B MaTepUATIbHON
KU3HM 0OIlecTBa, a Takke C Yy4ETOM OOIMX IeNed W  IPHUHIIMUIIOB,
XapaKTepU3yIOIIUX COBPEMEHHOE  COCTOSIHUE CHUCTEMBbl CPEIHEro OOIIero
obOpazoBanust B Poccuiickoit deneparum.

XUMHSI KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAyK WUrpaeT o0coOyl poJib B
COBPEMEHHOM LMBWIM3AIMHU, B CO3/JaHUM HOBOW 0a3bl MaTEpUATbHON KYJBTYPHI.
OnHa BHOCHUT CBOM BKJIaJa B (POpMUPOBAHME PALIMOHATBHOTO HAYYHOTO MBILIUICHHUS,
B CO3/IaHME LEJIOCTHOIO MPEJICTABICHUS 00 OKpY)KaloUIEM MHpPE KaK O €IUHCTBE
MPUPOILI U YEJIOBEKa, KOTOpoe (HOPMHUPYETCS B XMMHUU HAa OCHOBE TMOHWMAHUS
BELIECTBEHHOI'O COCTaBa OKPYKAIOIIET0 MHpA, OCO3HAHMUS B3aMMOCBSIZH MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMU M BO3MOKHBIMU 00JIACTAMU MTPUMEHEHUS.



TecHO B3aMMOJIEUCTBYSI C APYTMMH €CTECTBEHHBIMU HayKaMH, XHUMUS cTajia
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOJIMMBIM YCIOBHEM YCIEIIHOTO
TpyJa ¥ JKM3HU KaXJI0Tro wieHa oOmiectBa. CoBpeMEHHas XMMHS Kak Hayka
CO3MJIaTENIbHAs, KaK HayKa BBICOKHMX TEXHOJOTHI HamlpaBl€HAa Ha pEIICHHE
m00anbHbIX TPOOJIEeM YCTOWYMBOTO Pa3BUTUS UEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, SKOJIOTMYECKON OE30MTaCHOCTH U OXPAHbI 3[I0POBBSL.

B coorBercTBMM ¢ OOMMMH TENSIMH W TPUHIMIIAMH CPEIHETO OOIIero
oOpazoBaHust coaepxkanue npeamera «Xumus» (10—11 xkmaccel, 0a30BbIi YPOBEHD
U3Y4YEeHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydJaronuxcsi, HEOOXOJMMYIO MM JUIsi  BbIpAOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COIMyMa, MPOJOIKEHUS
00pa30BaHuUsl B pa3IMYHBIX 00JACTAX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTaBisiomumMu  mpeaMera  «XUMHUs»  SBISAIOTCA 0a30BbIE  KypChl —
«Oprannyeckas xumus» U «OOIIass ¥ HeopraHUYEcKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEp>KaHMsI KOTOPBIX SIBJIIIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUU 10 HEOPTaHUYECKOW XMMUHM (C BKIIOUCHUEM 3HAHHWUM U3 OOIIel XUMHUU) U
OopraHnyeckoil xumuu. GopMUPOBaHUE JAHHOM CHUCTEMbl 3HAHUW MPU U3YYECHUHU
npeaMera oOecleyuBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCErO0 MHOTrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHSITHH, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa coaepxkanus KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHu4eckas XuMus» cQopMupoBaHa B MPOTpaMME IO XHMMHUHU Ha OCHOBE
CUCTEMHOr0 TMOJXO0Jla K HW3YyUYCHHUI0 Y4YeOHOro wmarepuaia U 00yCJIOBJIEHA
HUCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHMU  HA  ONPENENEHHBIX
TEOPETUYECKNX YpOBHSAX. Tak, B Kypce€ OpPraHMYeCKOM XWMHUH BEIECTBA
paccMaTpHUBAIOTCS. HA YPOBHE KJIACCUYECKOM TEOpPHUHM CTPOCHUS OPTraHUYECKUX
COCMHEHUN, a TaKXXe Ha YPOBHE CTEPEOXMMHUUYECKUX U  IJICKTPOHHBIX
MpeICTaBICHUI 0 CTpoeHuu BetiecTB. CBeieHUsI 00 N3y4aeMbIX B KypCe BEIIECTBAX
JAI0TCS B Pa3BUTHU — OT YIJIEBOJOPOAOB JO0 CJIONKHBIX OMOJIOTHYECKH AKTHUBHBIX
coequHeHMW. B Kypce  opraHMyeckOM — XMMHMHM — TIOJY4YarOT  Pa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMs NEpBOHAYAILHBIC
MpeACTaBICHUS] O XUMUYECKON CBSI3M, KJIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKOU PEaKITUH.

[Tonq HOBBIM yrimom 3peHuss B mpeaMmeTe «Xumus» 0a30BOr0 YypOBHS
paccMaTpUBaeTCs W3YyYCHHBIH HAa YPOBHE OCHOBHOTO 001mero o0Opa3oBaHUS
TEOpPETUYECKUM MaTepuan U (AKTOJIOTUYECKHE CBEICHUS O BelIeCTBaX W
xuMuueckoi peakiuu. Tak, B yacTHocTH, B Kypce «OOIass U HeopraHudecKas
XUMUS» OOyYarolmMUMCsl TPEIOCTABIISICTCS BO3MOXHOCTh OCO3HATh 3HAYCHUE
MEPUOIMYECKOTO 3aKOHA C OOIIETEOPETHUYECKUX U METOMOJIOTHYECKUX TO3UITUH,



rIyOKe TIOHSATh HWCTOPUYECKOE U3MEHEHHEe (YHKIUHA JTOro 3aKoHAa — OT
000011aK011IeH 10 0OBSICHSIONICH U MIPOTHO3UPYIOIICH.

Ennnas cucrema 3HaHUN O BaXKHEWIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUM, a4 TAKKE O XUMHYECKUX PEAKIHUSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX IpOoTeKaHus gonoiaHseTcs B Kypcax 10 u 11 kinaccoB anieMeHTamMu
coJiepKaHUsl, UMEIOIIMMU KYJIbTYpOJIOTHYECKUA W TPUKIAAHOU XapakTep. ITH
3HaHUS CHOCOOCTBYIOT MOHUMAHHUIO B3aWMOCBSI3U XMUMHUHU CJAPYTMMH HayKaMmw,
PacKpbIBAIOT €€ pOJIb B MO3HABATEIBLHON U MPAKTUYECKON JIEATEIIbHOCTH YEJIOBEKA,
CIIOCOOCTBYIOT BOCITUTAHUIO YBaXKEHHUS K MPOIIECCY TBOPUYECTBA B 00JACTU TEOPUU
U MPAKTUYECKUX MPUIIOKEHUNM XUMUU, TOMOTaIOT BBIITYCKHUKY OPUEHTHPOBATHCA B
OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX MpoOJieMax, CBA3aHHBIX C XHUMHEH,
KPUTHUYECKUA OCMBICIIMBATh UH(POPMAIUIO UTIPUMEHATH €€ JIJIsl TOTIOJIHEHUS 3HAHUH,
pelIeHUs] UHTEJUICKTYaIbHBIX U SKCIIEPUMEHTAJIbHBIX UCCIIEI0BATEILCKUX 3a1au. B
LIEJIOM CojepKaHue ydeOHOro mnpeaMera «XUMUsS» JaHHOTO YPOBHS H3YUYCHHS
OPUEHTHUPOBAHO Ha (HOPMHUPOBAHUE Y OOYUAIOIINXCS MUPOBO33PEHUECKON OCHOBBI
Uil TOHUMaHusl PUIoCOPCKUX HAEH, TaKuX KakK: MaTepuajbHOE E€IUHCTBO
HEOPraHMYECKOr0 U OPraHUYeCKOro MUpa, 00yCIOBICHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOCHUEM, I03HABAEMOCTb MPUPOIHBIX SBICHUM ITyTEM SKCIIEPUMEHTA
U pEIICHUsS TMPOTUBOPEYMI MEXIy HOBBIMH (akTaMd U TEOPETUYECKUMHU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XMMUHU B PEIICHUU IKOJIOTHYECKUX MPoOieM, a
TaKXKe MPOoOJIEM COEpeKEHUST IHEPTETUUECKUX PECYPCOB, ChIPhs, CO3/IaHUSI HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nmane pemenus 3amad  BOCHHUTAHUS, Pa3BUTHUA M COIMATU3AIMU
oOydJaronuxcsi MPUHATBIE TPOTPAMMONM MO XMMHH TOAXOABI K OMNpPEeTICHUI0
colepkaHUsi M TOCTPOCHUSI TMpeaMeTa MpeaycMaTpuBairoT (GOpPMHUPOBaHUE
YHUBEPCAIBHBIX YU€OHBIX IEUCTBUM, UMEIOIINX 0a30BOE 3HAUCHUE ISl PA3JIMUHBIX
BUJIOB JICATEIIBHOCTH: pEIICHUs MpoOjeM, TOMCKa, aHaju3a M 00pabdOTKU
uH(popmanuu, HEOOXOAUMBIX MJIA NPUOOPETEHUs OIbITa MNPAKTUYECKOW U
UCCIIE0BATENIbCKON JEATEIbHOCTH, 3aHMMAIOIIE BaXKHOE MECTO B IO3HAHUU
XUMHUHU.

B mnpakTtuke mnpernojaBaHus XHUMHU KaK Ha ypOBHE OCHOBHOTO OOIIEro
00pa3oBaHuUs, TaK U HA YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IPU ONPEAeICHUN
COJICPKATEIIbHOM XapaKTEPUCTUKHU IIeJ€l M3y4YeHHUs MpeaMeTa HaIpaBICHHEM
MEPBOCTENICHHOW 3HAYMMOCTH TPAIUITMOHHO TMPHU3HAETCS (OPMHUPOBAHUE OCHOB
XUMHUYECKON HayKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUYECKOU
JEATEeIbHOCTH 4YeJIOBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOM KynbTypbl. C
METOJAUYECKON TOYKH 3PECHHUSI TAKOW IOJAXOJ K ONPEACICHUIO LEJIEN U3y4eHUs
MpeaMeTa SIBISIETCS BIIOJIHE ONpPaBAaHHBIM.



CoryiacHO JaHHOM TOYKE 3pEHMs TJABHBIMU LEISIMU W3Y4YEHUS MpeaMeTa
«Xumust» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) ABISIOTCS:

e (QopMupoBaHuME CHCTEMBl XHMHYECKMX 3HAHUWA KaK BaKHEUIEH
COCTAaBIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KIIOYEBbIE MOHATHUS, (PYyHIAMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMHH,
OCBOEHHUE $I3bIKa HAYKH, YCBOCHHWE M MOHMMAHUE CYUIHOCTU IOCTYMHBIX
00001IeHII MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIIEHUE C UCTOPHEHHX
Pa3BUTHS U CTAaHOBJICHHUS,

e (opmHpoBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/IAX MMO3HAHUS
BEUIECTB M XUMHUYECKHX pEaKUud, HEOOXOIUMBIX [JIsI MPHOOpEeTEeHUs
YMEHUI OpUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMUYECKUX SIBJICHUM,
UMEIOIIHX MECTO B IIPUPOJE, B MPAKTUUECKON U IMIOBCEIHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB EATEIBLHOCTH, CBI3aHHBIX C HAOJIIOIEHUEM U
OOBSICHEHMEM XHUMHUYECKOTO OKCIIEpUMEHTa, COOJIIOJIEHUEM  MPaBUI
0e301acHOro o0panieHus ¢ BEIIECTBAMM.

Hapsiny ¢ atuM, comepxaTenbHas XapaKTepUCTHKa LeJIed U 3a/1ad U3y4eHUs
MpeAMETa B IporpaMme Mo XMMHUM YTOUHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpeHero oodmiero odpazoBanus. CeroaHs B
MPENO/IaBAHUH XUMUU B OOJIbLIEH CTETIEHH OTIAETCA MPEANOYTEHUE MPAKTUYECKON
KOMIIOHEHTE COJEpXKaHUsl OOy4yeHHUs, OPHEHTUPOBAHHON Ha MOATOTOBKY
BBINTYCKHUKA O00IIe00pa30oBaTEIbHON OpraHU3alliy, BIIAJICIONIET0 HE HA0OpOM
3HaHWM, a (PYHKIIMOHAILHOM TPAMOTHOCTBIO, TO €CTh CIOCOOAMU U YMEHUSIMU
AKTUBHOTO MOJYYEHHUs 3HAHUN U TPUMEHEHUS UX B PEAIbHON KU3HU JJISl pELICHUS
NPaKTUYECKUX 3a/1a4.

B cBA3U ¢ 3TUM IpU U3yYEeHUU TTpeIMeTa « XUMUS» JOMUHUPYIOILEe 3HaYEHUE
MpUOOPETAIOT TAKHUE LIETU U 33J]a4UM, KaK:

ajanranus oO0yJaromMxcsl K yCIOBUSIM JTUHAMUYHO Pa3BUBAIOIIErOCS MHpA,
(opMHpOBaHHWE  MHTEIUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000Opa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSATEILHOMY NMPUHATHIO TPAMOTHBIX
pEelIEHU B KOHKPETHBIX KU3HEHHBIX CUTYyalHsIX, CBI3aHHBIX C BEIIECTBAMHU M HX
IIPUMEHEHUEM;

dopMupoBaHMe |y  OOYyYaloOIIMXCS  KIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHLIMI), HMEIOIIMX YHUBEpPCAJbHOE 3HAYECHUE JIs Pa3JIMYHBIX BHUIOB
NEeSATEIbHOCTU: pEelIeHUs MpobJieM, MorcKa, aHaau3a u 00padoTku uHbOpMaIH,
HEOOXOUMBIX JUIs MPUOOPETEHUSI OTIbITA IEATEILHOCTH, KOTOpas 3aHUMAET BaXKHOE
MECTO B TO3HAHMM XMMHH, a TakKe JUIsl OLEHKM C MO3UIHUI SKOJIOTHYECKOU
0€30MMacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMUUYECKUXIIPOLIECCOB Ha OPTaHU3M
YeJIoBeKa U MPUPOJIHYIO CPELY;



pa3BUTHE ITO3HABATEIILHBIX WHTEPECOB, WHTEIUICKTYaTbHBIX M TBOPYECKUX
CIIOCOOHOCTEHN 00yYarOIIMXCsl: CHOCOOHOCTH CaMOCTOATENBLHO TPUOOPETaTh HOBBIE
3HAHUS [0 XMMHUU B COOTBETCTBUHU C KM3HEHHBIMHU MOTPEOHOCTSIMU, UCHIOIB30BATh
COBpeMEeHHbIe MH(GOPMAIIMOHHBIE TEXHOJIOTUM JJIA TIOMCKA U aHayin3a y4eOHOU U
HAyYHO-TIOMYJISIPHOM HH(POPMAITUA XUMUYECKOTO COICPIKAHUS;

dbopMHupOBaHUE U Pa3BUTHE Y 00YJAIONTUXCSI ACCOIMATHBHOTO M JIOTHYECKOTO
MBIIUICHUS, HA0TIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPBIE 0COOCHHO
HEOOXOIUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHUM U MPOBEACHUH XUMUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOydJarommuxcs YOeXAEHHOCTH B TYMaHHCTHYECKOU
HaIPaBJICHHOCTH XUMHUHU, €€ BaXHOW pPOJM B PEIICHUU TJI00aTBHBIX MPOOJIeM
PaIMOHAIBHOTO MPUPOIOTIONBE30BaHMS, TTOTIOJHEHUS YHEPTETHUCCKUX PECypCOB U
COXpaHEHUs MPHUPOIAHOTO PABHOBECUS, OCO3HAHUS HEOOXOJAMMOCTU OEPEKHOTO
OTHOULIEHUS K TPHUPOJE M CBOEMY 3/I0POBBIO, a TaKXe MPUOOpPETEHHUs OIbITa
WCITOJIB30BAHUS TIOMYYCHHBIX 3HAHWM JUISI TPUHATHS TPAMOTHBIX PEIICHUH B
CUTYaIHIX, CBI3aHHBIX C XUMUYCCKUMH SIBICHUSIMHU.

B yueOHOM miaHe cpeaHero oOwEero oOpa3oBaHUS MPEAMET «XHUMH»
0a30BOTO YPOBHS BXOJHT B COCTaB MpeAMETHOU obsacTh «EcTecTBeHHO-HAYYHBIC
MIPEAMETBD.

OO611ee Ynciio 4acoB, OTBEEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero obiiero oopazoBaHus, cocTaiseT 68 yacoB: B 10 kimacce — 34 gaca (1 gac
B Hezento), B 11 kiacce — 34 gaca (1 yac B Heeno).

COAEPKXAHUE OBYYEHUA
10 KITACC
OPI'AHUYECKASA XUMUA

Teopernueckne 0CHOBBI OPraHNY€eCKOH XUMHH

[IpenMer opraHMdecKod XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUCHUE B
MOJIY4EHUM HOBBIX BEIIECTB W MaTepHAIOB. TeOopus CTPOEHUS] OpPraHUuYECKHUX
coenunenuit A. M. bytnepoBa, €€ ocHOBHBIE MOJ0KeHUsI. CTPYKTYpHBIE POPMYJIIbI
OpraHUYeCcKUX BellecTB. [ omomorusi, wu3zoMepus. XuMHU4YecKas CBsI3b B
OpraHUYECKUX COCTMHEHUSX — OJJTMHAPHBIE U KPATHBIEC CBS3H.

[Ipencrapienne o kiaccudpuKaluyu opraHuYeckux BeriecTB. HomeHkmaTypa
OpPraHUYeCKUX COCAMHEHUM (CHUCTEeMaThuecKkas) W TpUBUAJIbHBIC Ha3BaHUS
BAKHEUIINX MPEACTABUTENEN KIIACCOB OPTAHUYECKUX BEILIECTB.

OKCIepUMEHTAIbHBIE METOJIbI M3YyYEeHHUS BEIIECTB U UX MPEBpAIICHUI:
O3HaKOMJIEHHE C 00pa3IiaMu OPTaHUYECKUX BEIIECTB M MaTepralaMu Ha UX OCHOBE,
MOJICIIUPOBAHUE MOJIEKYJ OPTaHMYECKHX BEIIECTB, HAOJIONCHUE W OIHMCAHHE
JEMOHCTPALIUOHHBIX ONBITOB MO TMPEBPALEHUIO OPraHMYECKUX BEIIECTB IPH
HarpeBaHuH (IJ1aBJICHUE, OOYTIIMBAHUE U TOPEHUE).



YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHHE, T'OMOJIOTMYECKMM psAx. MeraH u 3taH —
OpOCTEHNIINE NPEACTABUTENN AJKAHOB: (PU3NYECKUE M XMMHUYECKHE CBOMCTBA
(peakuuy 3aMelICHUs W TOpPEHMs), HaXOXKJIEHUE B NPHUPOJE, IOJIy4YEHHE MU
IIPUMEHEHUE.

AJKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHUI Psif. DTUJIEH U MPONWIEH —
OpOCTEHNIINE NPEACTABUTENN AJIKEHOB: (PU3NYECKUE M XMMHUYECKHE CBOMCTBA
(peakuuy TUAPUPOBAHUSA, TAJOTCHUPOBAHMA, THApATallMM, OKUCICHUS W
MOJIMMEPHU3ALINH ), IOTYYEHUE U TPUMEHEHUE.

Anxaauensl: OytamueH-1,3 u metmiOytamueH-1,3: cTpoeHue, BaKHEUIINE
XUMUYECKUE CBOWCTBA (peakuusi mnoiaumepusanuu). [lomydeHrne CHHTETUYECKOTO
KaydyKa U pEe3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psAll. ALETUIIEH
— MPOCTEUIINKA TPEICTaBUTENb AQJIKHHOB: COCTaB, CTPOEHHE, (U3UUYECKUE H
XUMHUYECKUE CBOMCTBA (pEaklUMH T'MAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALINH,
TOpPEHMS ), ITOJIyYE€HUE U IPUMEHEHHE.

Apensl. benzon: cocrtaB, cTpoeHue, QU3MUECKME M XUMUYECKHE CBOMCTBA
(peakuuu rajaoreHupOBaHMS U HUTPOBAHUA), MOJYyYEHUE W NpUMEHeHue. Tonyon:
cocmas, cmpoeHue, uauyeckue U  XumMuyeckue  ceorcmea  (peakyuu
2a102eHUPOBANUSL U HUMPOBAHUS), NOJLyYeHue U npumereHue. TOKCUYHOCTD

apeHoB. ['eHeTMyeckass CBSI3b MEXIY YIVIEBOJOPOJAMH, NPHHAAJEKAIIMMHU K
Pa3JIMYHBIM KJIACCaM.

[IpupoaHbIE WCTOYHHMKH YTIIEBOAOPOAOB. IIpUpOaHBIM Ta3 M NOMYyTHBIE
HedTanbie Ta3pl. Hedth m e€ mpoucxoxknenune. CriocoObl mepepaboTKu HeTH:
MEPEroHKa, KPEKUHT (TepMUYECKHM, KaTaluTHYeCKHil), muponu3. IIpoaykTsl
nepepaboTKu HEPTH, UX MPUMEHEHHE B MPOMBIILIEHHOCTH U B ObITy. KaMeHHbIN
yToJib U MPOAYKTHI €T0 NMepepadOTKHU.

OKCHEpUMEHTAIBHBIE METOJbl HM3YYEHHMS BEIIECTB M HX IPEBpPALICHUM:
O3HaKOMJIEHHE ¢ 00pa3liaMM IUIaCTMAacC, KaydyKOB U PE3UHbI, KOJUIEKLIUN
«Hedpts» u  «Yromp», MOAETUPOBAHUE  MOJEKYJT  YIJIEBOAOPOJIOB U
raJIOr€HONPOU3BOJHBIX, MPOBEJCHUE MPAKTUYECKOW pabOThI: MOJyUYEHHUE ITHIICHA

Y U3y4YE€HUE €TI0 CBOMCTB.

PacuéTtHbie 3a1aun.

Brluucinenuss mo ypaBHEHHIO XHMMHYECKOW peakimuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOr0 BEHIECTBA WM MPOJYKTa PEAKIIMU MO W3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO M3 MCXOJIHBIX BEIIECTB WU MPOIYKTOB PEAKITHH).

Kuciopoacoaepxkamue opranuyecKue cCoeIMHeHust

[IpenenbHblE OMHOATOMHBIE CHHUPTH. METAaHON H ATAHOJ: CTPOCHUE,
bU3MYeCKHe W XHMHYECKHE CBOWMCTBA (pEaKIMM C aKTUBHBIMH METaJlJIaMH,
rajoreHoBOJIOpPOJIaMHi, TOpPEHUE), NpUMEHEHHE. BoaopoaHble CBSI3U MEKIY
MOJIEKYJIaMU CIUPTOB. JIeHCTBHME METAHOJIA U ATAHOJIA HA OPTaHU3M YEJIOBEKaA.

MHOroaroMHbsl€  CHHUPTHL. ODTUJICHIJIUKOIAbL W  TJIMUEPUH: CTPOCHHUE,



¢usznyeckue W XHUMHUYECKHE CBOMCTBA (B3aMMOJCHCTBHE CO IMICTOYHBIMU
MeTaJlJlaMHM, KaueCTBEHHasl peaklis Ha MHOrOaTOMHbIE cHUpThl). JlelicTBue Ha
OopraHu3M uesnoBeka. [I[ppuMeHeHne MMnepruHa U STUICHIITUKOJI.

@deHod: CTpOCHHE MOJEKYINbl, (U3MYEeCKHe W XUMHUYECKHE CBOMWCTBA.
Tokcuunocts penona. [Ipumenenue penona.

Anpneruapl U kemowuvl. DopmanplIerul, aueTalIbICTU]: CTPOCHHE,
¢u3nyecKkue U XUMHUYECKHE CBOMCTBA (pEakUWU OKUCICHHS UM BOCCTAHOBIICHHUS,
KAueCTBEHHbIEC PEAKLINN), IOJIyYEHHE U IPUMEHEHHUE.

OnHOOCHOBHBIE MPEEIbHBIE KAPOOHOBBIE KUCIOTHL. MypaBbHHAs MyKCyCHas
KHUCIIOTBI: CTPOCHUE, PU3NIECKUE U XMMHUYECKHUE CBOMCTBA (CBOMCTBA, 0OIIUE IS
KJIacca KUCIIOT, peakUuus STEpU(PUKALINN ), TOTyUYEeHHE U IpuMeHeHne. CTeapruHOoBast
Y OJIEMHOBAsI KUCJIOTHI KaK MPEJACTaBUTEIH BBICIINX KApPOOHOBBIX KUCIOT. Mbla Kak
COJIY BBICHINX KapOOHOBBIX KUCIIOT, UX MOIOLIEE JIEHCTBUE.

Cnoxsble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCHOT. ['muaponus
cinoxHbIX 3¢upoB. Kupsl. 'uaponus xupos. [I[pumenenne xxupoB. buonornueckas
POJIb JKUPOB.

VYrieBojibl: cocTaB, Kilaccu(UKaIus yriieBoI0B (MOHO-, TU- U MOJIHCaXapubl).
['moko3a — mpocTEeHIMi MOHOCaxapuJl: OCOOCHHOCTH CTPOCHUSI MOJEKYIIbI,
dbu3nYecKre 1 XUMUYECKHUE CBOMCTBA (B3auMoielicTBue ¢ ruapokcuaom menu(Il),
OKHCIICHHME aMMHauyHbIM pacTBOpoM okcuja cepedpa(l), BoccTaHOBIEHUE,
OpO’KEeHUE TIFOKO3bI), HAXOKIEHUE B IPUPOJIE, MPUMEHEHHE, OMOJIOrHYecKast poJib.
®dotocuHTe3. OpyKTO3a KaK U30MEP TITHOKO3BI.

Kpaxman u uemnonosa kak npupojaHblie noaumepsl. CTpoeHHe Kpaxmana U
neunosio3pl.  du3nueckue M XMMHYECKHE CBOWCTBa Kpaxmana (THApOJu3,
KaueCTBEHHAsI PEaKITUs C HOJIOM).

DKCNEepUMEHTAIBHBIE METOJbl HW3YYCHHS BEIICCTB W WX MPEBpaICHUI:
MPOBE/ICHNE, HAONIOACHUE M ONUCAHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAa4ECTBEHHBIC PEAKIIMU OJHOATOMHBIX CHUPTOB (OKHCIIEHHE STaHOJA
okcugoMm Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aMMOJCHCTBUE TIUIIEPUHA C
ruapokcusiom menu(Il)), anpaerugoB (oKuciIeHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u rumpokcugom wMenu(Il), B3ammopeiicTBUEe Kpaxmajia € HOJOM),
IPOBEJICHHUE MPAKTUYECKON PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérnblie 3anaumn.

Bbluucinenuss mo ypaBHEHHMIO XHMMHUYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMHU MO U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJIHBIX BEIIECTB WU MIPOIYKTOB PEAKITHH).

A3zoTcoaeprkale OpraHnuecKre CoeAMHEHMS.

AMMHOKHUCIIOTHI Kak aMm(OTepHbIE OpraHudeckue coequnenus. duznueckue u
XUMUYECKHE CBOMCTBA aMHMHOKHCIOT (Ha TpuMepe IMIMHA). buosorudeckoe
3HaUY€HHE aMUHOKHUCIOT. [lenTuapl.

benku kak mnpupoaHBIE BBICOKOMOJEKYISIpHBIE coenuHeHus. llepBuunas,
BTOPUYHAST W TPETUYHAs CTPYKTypa OEIKOB. XWMHUYECKHE CBONCTBAa OEIKOB:



TUAPOJIA3, ICHATYPAIlHs, KAUeCTBEHHBIE PEAKIIUU Ha OCIIKH.

OKCIEpUMEHTANIbHbIE METOJIbl HM3YYEHHUS BELIECTB U MX IPEBPALLCHMIA:
HAOJIIO/ICHUE W OMKMCAHKUE JEMOHCTPALIMOHHBIX OMBITOB: JCHATYypalusi OEIKOB MpH
HarpeBaHWM, [IBETHBIC PEaKINHN OCITKOB.

BricokoMoJieKyJIsIpHbIE COeIMHEHUS

OCHOBHBIC MOHSTUS XUMHUHU BBICOKOMOJICKYJISIPHBIX COEIUHEHHI: MOHOMED,
MOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALIUU, CPEIIHSIS MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJEKYISPHBIX COCIUHEHUH —
NOJIMMEPU3ALNS U TTOJTUKOHCHCALIHS.

OKCIEpUMEHTANIbHBIE METOJIbl HM3YyYEHUS BELIECTB UM MX MPEBPAILICHHI:
03HAKOMJIEHUE C 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peanu3zanust MeXNpeIMETHBIX CBSI3€M IIPU M3YyUYEHHH OPraHMYECKON XUMHH B
10 kiacce OCYIIECTBISIETCS YEpe3 HCIOJb30BaHWE KaK OOIIHUX €CTECTBEHHO-
HAyYHBIX TOHSTUH, TaK U MOHATHUM, SBISIOMIMXCS CUCTEMHBIMU JJISl OTHEIbHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOT'0O IIUKJIIA.

OO0uue ecTeCTBEHHO-HAYYHbIC TIOHATHUSA: SABJICHUE, HAYUYHbIN (DaKT, TUIIOTE3a,
3aKOH, TEOpHSs, aHaJM3, CUHTE3, KJaccu(uKaius, NepuogudHOCTh, HAOII0/ICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJEITUPOBAHUE.

®dusuka: wmaTepusi, DHHEpPrusi, Macca, aroM, OJJEKTPOH, MOJIEKya,
DHEPTreTUYECKU ypOBEHb, BEIIECTBO, TeJO, OO0BEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3NUYECKUE BETUUMHBI U €IUHUIIBI UX U3MEPEHUSI.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BeEIIECTB B OpraHHU3ME,
dboTOCHMHTE3, OHOJIOTMYECKH AaKTHUBHBIC BellecTBa (O€JKH, YIJIEBOMABI, >KUPBI,
(epMEeHTHI).

['eorpadusi: MuHEpanbl, TOPHBIC MOPOJIbI, TIOJIE3HBIE UCKOMAeMbI€, TOTLIIMBO,
pecypchl.

TexHoJIOTUS: TUIIEBbIE MPOJAYKTHI, OCHOBBI PAlMOHAIBHOIO TMUTAHMUS,
MOIOIIIME CPEJICTBA, JICKAPCTBEHHBIC U KOCMETUYECKHUE Mpenaparhl, MaTepualibl U3
HCKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.

11 KJIACC

OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHUU

XUMHUYECKHH aieMeHT. AToM. SIapo aToma, M30TOMbI. DIIEKTPOHHAS 000JI0UKa.
DHepreTHYecKre YPOBHHU, NOJYPOBHU. ATOMHBIC OpOUTAIH, S-, P-, d- AJIEMEHTHI.
Oco0OEHHOCTH pacIpeAesieHus AJIEKTPOHOB MO OpPOMTAISIM B aTOMaxX 3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOA0B. DICKTPOHHAS KOHPUTYypaLKs aTOMOB.

Ilepnonnueckunt 3akoH u llepnoanueckas cucreMa XMMUYECKUX 3JIEMEHTOB /.



N. MenneneeBa. Cs3b mepuouyueckoro 3akoHa u Ilepuoandeckoi cucTeMbl
xumuueckux aiemeHtoB . M. MenaeneeBa ¢ COBPEMEHHOW TEOPUEN CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMHUYECKHX JJIEMEHTOB H
00pa3yeMbIX MMHU MPOCTBIX W CIOXKHBIX BEIIECTB MO TpynmaM MU MEPUOaAM.
3HavyeHue NMePUOANYECKOro 3aKOHA B PA3BUTHU HAYKH.

CrpoeHue BemiecTBa. XHUMHUYECKas CBs3b. BuUJbl XUMHUYECKON CBS3U
(KoBajJieHTHasi HEMOJISIpHAsi W TOJspHasi, MOHHAs, MeTauinueckas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJIEHTHOM XHMMHYECKOW CBsi3u (OOMEHHBIH U JIOHOPHO-
akienTopHsiii). BomoponHas cBs3b. BalleHTHOCTh. DIEKTPOOTPUIIATEIHHOCTD.
Crenenb okuciieHusi. LOHbI: KATUOHBI U aHUOHBI.

BemecrBa MOJEKYJISPHOTO M HEMOJEKYJISIPHOTO  CTPOCHHUS.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THIIBI KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

IloHATHE O OUCHIEpCHBIX cUcTeMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 1011 BEIECTBA B PACTBOPE.

Knaccudukanus HEOPraHUYECKUX COEIMHEHNU. Howmenxknartypa
HEOPraHUYECKUX BEIIECTB. |'eHeTnyeckas CBsI3b HEOPTaHWYECKUX BEILIECTB,
IIPUHAUICKAIIUX K PA3JIUYHBIM KJIaccaMm.

Xumuueckas — peakuusa. Kiaccupukanums — XMUMHYECKMX — peakluil B
HEOPraHMYEeCKOW M OPraHUYEeCKOW XHMMHUH. 3aKOH COXPAHEHHS MacChl BEIIECTB,
3aKOH COXPAaHEHMS U IIPEBPALLEHUs SJHEPTUU IIPYU XUMUYECKUX PEAKLUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3inyHbIX (hakTopoB. OOpaTuMble
peakuuu. XuUMHYECKoe paBHoBecrue. DakTOphl, BIUAIOIIAE HA COCTOSHHUE
xumudeckoro pasHoBecus. [Ipunuun Jle [lartense.

Onextponutuyeckas auccounanus. CuibHble U cinadble 3nekTponuTthl. Cpena
BOJHBIX PACTBOPOB BEILECTB: KUCJIAsl, HEUTPaJIbHAas, LIEJIOYHA.

OKHCIINTENBEHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCHEpUMEHTAIBHBIE METOJbl HM3YYEHHMS BEIIECTB W HX IPEBpPALICHUM:
neMoHcTpauus Tabmun «Ilepuonnueckas cucreMa XxuMuueckux sneMeHtoB [l. U.
MenpneneeBa», U3ydeHHE MOJIENEH KPUCTANIMYECKUX PEUIETOK, HaOJIOIEHUE U
ONHCaHUE IEMOHCTPAIIMOHHBIX U JIAOOPATOPHBIX OIMBITOB (Pa3NIoKEHUE MEPOKCHIA
BOJOPOJa B IPUCYTCTBUU KaTAIM3aTOPA, ONPEIEICHUE CPEABLI PACTBOPOB BEIIECTB
C MMOMOIIbIO YHUBEPCATHLHOTO HHANKATOPA, PEAKIIUH HOHHOTO 0OMEHA),lIPOBE/ICHNE
npakTuyeckoi paboTel «BiusiHre pa3nuuHbIX PakTOpPOB HA CKOPOCTh XUMHUYECKON
peakuum».

Pacuérnrbie 3agaun.

Pacuérsl 10 ypaBHEHMSAM XHMMYECKHX peEaklMii, B TOM 4YHUCIE
TEPMOXUMHUYECKHUE PACUETHI, PACUETHI C UCIIOJIB30BAHUEM MTOHATHS «MaccOoBasi JOJIS
BEILIECTBAY.

Heoprannueckass xumust

Hemeramnbl.  Ilonoxenne HemerauoB B Ilepuonnueckonn  cucreme
xuMuueckux anemeHtoB [[. M. MeHnzaeneeBa 1 OCOOEHHOCTH CTPOEHHUSI aTOMOB.



®u3nyecKkre CBOWCTBA HEMETAUIOB. AJIIOTPOINHUS HEMETAIOB (HAa mMpUMEpe
KHCJIOpO/Ia, cephl, hocdopa u yriaeponaa).

XHUMHUYECKHE CBOMCTBA BaXKHEWIIMX HEMETA/UIOB (TaJIOTEHOB, CEphI, a30Ta,
docdopa, yraepoma U KpeMHHS)) M UX  COCIUHECHHMA  (OKCHIIOB,
KHUCJIOPOACOIEPKAUTUX KUCIOT, BOJOPOIHBIX COSTUHECHHUIN).

[IprumMeHeHne BaXKHEUIIINX HEMETAJJIOB U KX COCTMHEHU.

Mertambl. [lonoxenune meramoB B Ilepruognyeckoil CUCTEME XUMHYECKUX
anementoB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOEHHUS IJICKTPOHHBIX 000JIOYEK
aToMoB MeTa/ioB. O0mme ¢guzndeckue cBoiicTBa MeTaoB. CIiaBbl METAJLIOB.
DNEeKTPOXUMHYECKUI psAJl HANIPSKEHUN METaJIOB.

XUMUYECKUE CBOMCTBA BAXXHEUIIUX METAUIOB (HATPUM, KaJuil, KaJbIUH,
MarHui, aJTtOMUHUN, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHEHUM.

OO6mume cnocoObl monyyeHus: MeTauioB. [IpuMeHeHre MeTalsioB B OBITY U
TEXHHUKE.

DKCNEPUMEHTAIBHBIE METOJbl HM3YyYEHUsS BEHIECTB M HX MPEBPAIICHUN:
M3YUYCHHE KOJUICKIUU «MeTallibl M CIUIaBbl», 00pa3lioB HEMETAJUIOB, PEIICHHE
AKCIIEPUMEHTAIBHBIX 3ajla4, HAOJIOJICHWE M OINHCAHHE JAEMOHCTPAIMOHHBIX W
7a00paTOPHBIX OMBITOB (B3aMMOJICUCTBHE THUAPOKCHIA ATIOMUHUS C PACTBOPaMU
KHUCJIOT U LIEJI0YeH, KAYECTBEHHBIC PEAKIIMUA Ha KATUOHBI METAJIIOB).

Pacuérnrie 3amaun.

Pacuérel maccel BemiecTBa WM 00BEMaA ra3oB MO HU3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO M3 YYACTBYIOIIUX B pPEaKIUHM BEIECTB,
pacy€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIH OJTHO
U3 BEILLIECTB UMEET IPUMECH.

XuMHA U )KU3Hb

Ponp xuMum B 00eCIIEUeHHH 3KOJIOTHYECKOM, DHEPreTUUEeCKON W IHIICBOM
0€30IacHOCTH, Pa3BUTHH MeTUUUHBL. [IOHSITHE O HAy4HBIX METOJax IO3HAHUS
BEIIIECTB U XUMUYECKUX PEAKIIHI.

[IpencraBienuss 00 OOHMX HAYYHBIX MPUHIUIAX POMBIILICHHOTO
MOJTy4YE€HUS BaXKHENIIMX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MATEPUAIOB: BAXKHEUIIHNE CTPOUTEIHHBIC
MaTepualbl, KOHCTPYKIMOHHBIE MaTepualibl, KpacKW, CTEKJIO0, KEpaMuKa,
MaTepUalbl Ui JJEKTPOHUKH, HAHOMATEPUAJIbl, OPTaHUYECKUE U MUHEPAJIbHBIC
yao0OpeHus.

XuMHUST U 30pOBbE YEJIOBEKA: IpaBWja MCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBwia OE30MAaCHOTO MCIOIL30BaHUs IPEnapaToB OBITOBON XUMUU
B IIOBCEIHEBHOM JKU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanuss  MeXNpeaIMETHBIX  CBsi3ed MpU  M3YYEHUM  o0mie
HEOpraHU4YeCKorW XUMHUU B 11 Kiacce oCyIIecTBISAETCA YEPE3 MCIIOJIb30BAHUE KaK
OOIIIMX €CTECTBEHHO-HAYYHBIX MOHATUM, TaK U IOHITUH, SBIISIOIIUXCSI CUCTEMHBIMU
JUISL OTJETIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.



OOmme ecTeCTBEeHHO-HAYYHBIE TMOHSATHS: HAy4YHBIH (PaKkT, TUMOTE3a, 3aKOH,
TEOpHs, aHajlu3, CHUHTE3, KIacCu(pUKaIus, IepUOJUIYHOCTh, HAOJIO/ICHHE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHHUE, SIBJIICHUE.

®dusuka: MaTepusi, YHEPrusi, Macca, aToM, 3JIEKTPOH, TPOTOH, HEUTPOH, HOH,
M30TOIl, PaIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTeTUUECKUN YPOBEHb, BEILIECTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBa, (PM3NUECKHE BEIUYMHBI M CAMHHIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorusi:  kmerka, opraHm3M, OJKOcHUCcTeMa, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTBI, BATAMHHBI, 0OOMEH BEIIECTB B OPTaHU3ME.

['eorpadus: MuHepasbl, TOpHBIE MTOPOJIBI, MOJIE3HBIC UCKOIIaeMbIe, TOTUIMBO,
peCypchl.

TexHoyorus: XuMuU4eckass MPOMBIIUICHHOCTb, METAJUTYPTHs, MPOU3BOJICTBO
CTPOMTEIIBHBIX MATEPHAJIOB, CEJIbCKOXO3UCTBEHHOE IIPOU3BOJICTBO, ITHIIECBas
MPOMBIIUICHHOCTh,  (papmaneBTHUUecKass  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX TIpenapaToB, MNPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpHasoB,
AJIEKTPOHHAS MPOMBIIIIECHHOCTh, HAHOTEXHOJIOTHUHU.

INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMSA ITPOI'PAMMEI 110 XMMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIbTATbI

OI'OC COO ycranaBauBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
OoOyyarolMMUCSl MPOrpaMM CpefaHero oOuiero oOpa3oBaHusl (JIMYHOCTHBIM,
METanpeIMETHbIM W TpeaMeTHbIM). HayyHo-mMeTogudyeckoil OCHOBOW  Jis
pa3paboTKU IMJIAHUPYEMbIX PE3YJIbTAaTOB OCBOCHHUS MPOrpPaMM CPEAHEro OOIIETro
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cootBeTrcTBUM € CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYype
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUs NpeamMeTa «XHMHS» Ha YPOBHE CPEIHETO
o01ero oOpa3oBaHUs BBIJICICHBI CICAYIOIINE COCTABIISIOIIHUE:

OCO3HaHHE OOYYAIOIUMHCS POCCHUUCKON TPaKIaHCKONW HWISHTHYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOIIPEEIIEHUIO;

HaJIM4Kie MOTUBALMU K O0YUYEHHUIO;

I[eJICHATIPABIICHHOE Pa3BUTHE BHYTPEHHUX yOEKIEHUN JTMYHOCTH HA OCHOBE
KJTFOUEBBIX LIEHHOCTEH U UCTOPUYECKUX TPATUIIUi 0a30BOIM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYYalOIIMXCSl PYKOBOACTBOBAThCS B CBOEU
NEATEIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAaMH, IMPUCYIIMMHU LEJIOCTHOU
CUCTEME XMMHUECKOro o0pa3oBaHMUs;

HaJM4Ke NMPABOCO3HAHUS IKOJIOTHYECKON KYJIbTYPhl M CIIOCOOHOCTH CTaBUTh
LEJIK U CTPOUTH )KU3HECHHBIE TIJIaHBI.

JIMYHOCTHBIE pE3yNbTaThl OCBOEHUS MpeaMeTa «XUMHUSD» TOCTUTAIOTCS B
€AMHCTBE Y4YEOHOW M BOCIHUTATENBbHON JE€ATETbHOCTH B COOTBETCTBUU C
T'YMaHUCTHUYECKUMH, COUUOKYJIbTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSMHU



U WaealaMd POCCHIMCKOTO TPaKIaHCKOTO OOIIeCTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMU W  TMpaBWJIaMH  TIOBEIEHHUS,  CIIOCOOCTBYIOIIMMHU  TpOIeccaM
CaMOIIO3HAHUS, CaMOPa3BUTHUS W HPABCTBEHHOTO CTAHOBIEHUS JIMYHOCTHU
00yyarommxcs.

JIMdHOCTHBIE pe3yJabTaThl OCBOCHUSA TMpeaMeTa «XUMHUS»  OTpPakKaroT
c(hOPMHUPOBAHHOCTh OTIBITA ITO3HABATEIILHOW W TMPAKTUYECKON ACATEIHHOCTH
oOyJaromuxcs Mo peain3aiuy MPUHITHIX B 0OIIECTBE IEHHOCTEH, B TOM YHCJIC B
JaCTH:

1) rpa;kaIaHCKOro BOCIIATAHUSI:

OCO3HaHUs 00YJArOIIMMHUCS CBOUX KOHCTHTYIIMOHHBIX MPaB U 00sI3aHHOCTEH,
YBKEHHUS K 3aKOHY U MPABOTIOPSIKY;

MPEACTABICHUS] O CONHAIBHBIX HOPMax W TMPaBWIAX MEXITMIHOCTHBIX
OTHOUIIECHUH B KOJUICKTUBE;

TOTOBHOCTHU K COBMECTHOM TBOPUYECKOM AEATENIbHOCTH MPU CO3JaHUH yUEOHBIX
IIPOEKTOB, PEIICHUH YUYEOHBIX U ITO3HABATEIIbHBIX 3a/1a4, BBIMOTHEHUH XUMHUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHHUMATh W TPUHUMATh MOTHUBBI, HaAMEPEHHS, JIOTHKY H
apTyMEHTHI IPYTUX MPU aHAIHM3E PA3TUYHBIX BUIOB YU4EOHOH 1eATEIHHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUS

[IEHHOCTHOTO OTHOILUEHUS K HCTOPUYECKOMY U HAyYHOMY HAacCJEIUI0
OTE€YECTBEHHON XHUMMU,

YBO)KEHUA K TMpOIecCy TBOpPUECTBA B OOJACTH TEOPUU U MPAKTUUYECKOTO
NPUMEHEHUS XUMHUH, OCO3HAHHS TOTO, YTO JOCTHIKEHMSI HAyKU €CTh pe3yJIbTaT
JUTATEIbHBIX ~ HAONIONEHWH, KPOMOTIWBBIX  AIKCIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSTHHOTO TPYy/1a YIEHBIX U TIPAKTHUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTHBOB B MTOJIYY€HUHU U TIOCIIEAYIOIEM aHAIIN3E
MH(pOPMAIMHU O NEPETOBBIX TOCTHKEHUSX COBPEMEHHON OT€UECTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHNS

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIlMH, CBSI3aHHBIC C XMMHUYECKUMU SIBJICHUSMH,
Y TPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIC
HOPMBI U TIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TMOBEJACHHWE M TIOCTYNKH CBOMX TOBapHINEH C
MO3UIMI HPABCTBEHHBIX M TMPABOBBIX HOPM W OCO3HAHUE TIOCIEACTBUN ATHX
MOCTYIKOB;

4) hopMHUpPOBaHHUSI KYJIbTYPbI 310POBbSI:

MOHUMAHMS LIEHHOCTEM 3J0poBOrO0 M Oe3omacHoro oOpasza KU3HH,
HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOILIEHUS K COOCTBEHHOMY (DU3HUYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

coOmro/IeHrs TpaBuil 0€30MacHOT0 OOpaleHusi C BEIecTBaMU B OBITY,
MOBCEAHEBHOM KM3HU U B TPYJOBOM J1€ATEIbHOCTH;

NOHUMaHUS UEHHOCTH TPaBWJI HHJIMBUIYAIbHOTO M  KOJJIEKTUBHOTO



0€301acHOT0 MOBEICHUS B CUTYAIUSX, YTPOKAIOIINX 30POBBIO U )KU3HU JTIOJICH;

OCO3HaHUs TIOCIEACTBUA W HETPHUATHS BPEIHBIX MPHUBBIUEK (YMOTpeOJIeHUs
QJIKOTOJI51, HAPKOTUKOB, KypEHUs);

5) TpyA0BOro BOCIIUTAHMS :

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BATEIIbCKOM
JESATEIBHOCTH, OOIIECTBEHHO TIOJNIC3HOH, TBOPYECKOW W JAPYTUX  BHJAAX
TEeSTEIIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE YydYacTHE€ B PENICHWU TMPAKTHYSCKUX 3a1ad
COIIMAJILHOM HAIMPABIEHHOCTH (B paMKax CBOEIo Kjacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YUYEHUIO MPOQPECCUil pa3iMuyHOTO PojJa, B TOM
YUCJIE HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUM IO XUMUHU;

YBaXEHUS K TPyAy, JIOJIAM TpyAa U pe3yjibTaTaM TPYIOBOH JEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY MHJIUBHUAYATbHOW TPACKTOPHUU
oOpazoBaHusi, Oyaymied npodeccun MU pealu3allud COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HUHTEPECOB U
MOTpeOHOCTEHN 001IeCTBa;

6) IK0JIOrNYeCKOro BOCITUTAHUA:

HKOJIOTMYECKU 1IeJIECO00Pa3HOr0 OTHOILEHUS K MPUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHUS KU3HU Ha 3EMIJIE;

MMOHUMaHUs TJIO0ANBHOIO XapakTepa 3KOJOTUYECKHX MpoOJeM, BIHSHUS
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJTHON U COLIMAIILHOM Cpe.ibl;

OCO3HAHUS HEOOXOJUMOCTH WCIIOJIb30BAHUS JOCTIDKCHUM XUMUU IS
pelIeHs: BONPOCOB PALIMOHAIBLHOTO IPUPOAOIIOIb30BAHUS;

AKTUBHOTO HENPUATUS JCUCTBUH, TMPUHOCIIIMX BpEI OKPYKaKOIIECH
IPUPOAHON Cpeie, YMEHHS MPOTHO3UPOBATh HEOJIATOMPUSTHBIC SKOJOTUYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAIIATh UX;

HaJIMYUsl pa3BUTOTO 3KOJIOTUYECKOTO MBILIIEHUS, SKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATEIIbHOCTH HKOJIOTUYECKOM HaIlPaBIICHHOCTH, YMEHUS
PYKOBOJACTBOBATbCSI UMM B TO3HABATEJILHOM, KOMMYHHKATUBHOW M COLIMAIBLHOMU
MpPaKTUKE, CIHOCOOHOCTM M YMEHUA aKTHUBHO MPOTHUBOCTOATH HJEOJIOTHH
xemodoouu;

7) HEeHHOCTH HAYYHOT0 MO3HAHUSI:

c(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKHU U OOIIECTBEHHOU MPAKTHUKHY;

MOHUMAaHMS CHEeUUKA XUMHUU KaK HayKd, OCO3HaHUs €€ poju B
dbopMHpOBAHNY PAlMOHATBLHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MIpeACTaBICHUs] 00 OKpPYXKAIOleM MHPE KaK O €IMHCTBE MPHUPOJLI M YEIIOBEKa, B
NO3HAHWW MPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUH NpoOJIeM COXpaHEHUs
IPUPOAHOTO PAaBHOBECHS;

yOeKAEHHOCTH B 0CO0OM  3HAYMMOCTH XHMHUHU IS COBPEMEHHOM
LMBHWJIN3AIMU: B €€ TyMaHUCTUYECKOM HAITPABIEHHOCTH U BaXKHOW POJIM B CO31aHUU
HOBOW ©0a3bl MaTepuanbHON KYJIbTYpBl, pEHIEHHH TJI00ANbHBIX MpPOoOJIeM



YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, DHEPreTUYECKOU, UIIEBOU U
HKOJIOTMUYECKON O€30MacCHOCTH, B Pa3BUTHM MEIULIMHBI, OOECIIEUEHUHN YCIOBHIA
YCIIELTHOTO TPYAA ¥ SKOJIOTMUECKH KOM(POPTHOM KU3HU KaXkI0r0 4jeHa oOLIECTBa;

€CTECTBEHHO-HAYYHOW TIPAMOTHOCTH: TOHUMAHHs CYIIHOCTH METOIO0B
MTO3HAHHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCHOJIb30BATh

MOJIy4aeMble 3HAHUS JJIs aHAIM3a U OOBSCHEHU SBJIICHUNA OKPY’KAIOIIEro MUpa 1
IPOUCXOASIINX B HEM U3MEHEHUI, yMEHUS JeslaTb 000CHOBAHHBIE 3aKIIIOYEHUS Ha
OCHOBE Hay4HbIX ()aKTOB U UMEIOIINXCS JAHHBIX C LEbIO TOJIyYE€HHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENBHO HCIIOJIb30BaTh XUMUYECKHE 3HAHUSA JUIS
penieHus IpoOJIeM B pEAIbHBIX KU3HEHHBIX CUTYaLUX;

MHTEpPECA K IO3HAHMIO U UCCIIEN0BATEIbCKON JEATEIbHOCTH;

TOTOBHOCTM M  CIOCOOHOCTM K  HENpPEpPhIBHOMY OOpa30BaHHUIO H
caM0OOpa30BaHUI0, K AKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHUM 1O XHUMHH B
COOTBETCTBUM C KU3HEHHBIMU NOTPEOHOCTAMU;

UHTEepeca K 0COOEHHOCTAM TpyJa B pa3iIMuHBIX cepax npodeccrnoHalbHOMN
NEATEIBHOCTH.

METANPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHUS Y4€OHOro mpeaMera «XuMus» Ha
YPOBHE CpEHEro 00IIero 00pa3oBaHus BKIIOUYAIOT:

3HaUUMbIe  JUIsE  (OPMHUPOBAHUST  MHUPOBO33PEHUS  OOYYaAIOIIUXCS
MEXKIUCIUTUTMHAPHBIE (MEXIPEAMETHBIE) OOIIEHAayYHbIE MOHSATHUS, OTpaKarollue
IIEJIOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHeUudUKy METOJOB TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIUs, SIBJICHUE,
poliecc, CUCTeMa, Hay4YHbId (akKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopusl, UCCTIEA0OBaHNE, HAOI0IEeHNE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHUe);

YHUBEpCcaJibHbIe y4ueOHbIC ACHCTBUS (IT0O3HABATENIbHbIC, KOMMYHUKATHBHbIC,
peryJisTUBHBIE), o0ecneunBaomne GopMupoBaHue PyHKIIMOHATBHOUTPAMOTHOCTH
U COIIMAJIbHON KOMITETEHIIUU 00YJaronuXCsi;

CIIOCOOHOCTH oOyJaromuxcs UCIIOJIH30BATh OCBOCHHBIE
MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEPCAJIbHBIC yueOHbIC
JNIEUCTBUS B MIO3HABATEILHON U COLIMAIIBHOM MPAKTHKE.

MertanpenMeTHbIE pe3yabTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHLHBIMH, KOMMYHHMKATUBHBIMH U  PETYJIATUBHBIMH
JNEUCTBUSIMU.

OBJaanenue YHHBeEpPCATbHBIMH YueOHbIMU MO3HABATEJIbLHBIMH
AeHCTBUAMM:

1) 6a30BbI€e JJOTHYECKHUE TeHCTBHSA:

CaMOCTOSTENbHO  (OpMYJIHMpPOBAaTh W aKTyalIM3upoBaTh  MpoOiemy,
BCECTOPOHHE €€ paccMaTpUBAaTh;

OMpenensaTh LeTu JeATEeIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH UX



OOCTUIKCHUA, COOTHOCUTD PC3YJIbTAThI ACATCIBbHOCTH C ITIOCTABJIICHHBIMU LCIISIMU,
HCII0Jb30BAaTh IIPpU OCBOCHHH 3HAHMUU HpI/IéMBI JJOTHYECKOI'0O MbIIIJICHHUA —
BBIACIIATE XAPAKTCPHBIC IIPHU3HAKHU MIOHSITUHA M YCTAaHABJIMBATh HUX B3aHMMOCBA3b,

MCIOJIb30BaTh COOTBETCTBYIOUINE MOHITHS 111 OOBSICHEHHS OT/EIbHBIX (DAKTOB U
SIBJICHUIM;

BbIOMpaThb OCHOBaHMWS M KPUTEPUM s KJIAaCCU(PUKALUU BEUIECTB MU
XUMHUYECKUX PEaKLINi;

YCTaHABJIMBAaTh MPHUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTHb JIOTMUECKHUE pPAaCCyX ACHUS (MHIAYKTUBHBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUHM), BBIABIATH 3aKOHOMEPHOCTH W NPOTHUBOPEYMsI B paccMaTpUBAEMBIX
ABJIICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKJIFOUEHHUS;

MPUMEHSATh B MPOLECCE MO3HAHMS, UCIOIb3YEMbIE B XUMUU CUMBOJMYECKUE
(3HaKOBBIE) MOJIEIIU, TPEOOPA30BbIBATH MOAEIIbHBIE MTPEACTABICHHS — XUMHYECKHI
3HaK (CUMBOJ) 3JIEMEHTa, XUMUYecKas (popMmynna, ypaBHEHHUE XUMHUECKON peaKuu
— IpU PEIICHWU y4eOHBIX MO3HABATEJIbHBIX U MPAKTUUYECKUX 3a/ay, MPUMEHSTh
Ha3BaHHBIE MOJICIbHBIE MPEICTABICHUS ISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIHA.

2) 6a30BbIe HCCTET0BATEIbCKHE ICHCTBHS:

BJIQZIETh OCHOBAMHU METOJIOB HAYYHOTO MO3HAHUS BEUIECTB M XUMHUYECKHX
pEeaKLHnii;

(opMyIMpOBATH LIENU U 33]1a4U UCCIIEI0BAHNUS, UCIIOIb30BATh TOCTABICHHbBIE
U CaMOCTOATENbHO C(OPMYIHPOBAHHBIE BOINPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI Ui (DOPMUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQZIETh HABBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHHUs HaOII0JaTh 3a XOJ0M
Ipolecca, CaMOCTOSTENbHO MPOrHO3MPOBATh €ro pe3ysbTaT, (POopMyIUpOBATH
000011I€HHS ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIHTATOB HCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOECIAHHON padoTe;

npuoOpeTaTh OMBIT YYCHHYECKOM HCCICIOBATEIBCKOM W MPOCKTHOM
JESITeIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
ITOMCKY METOJ0B PELIECHUS MPAaKTUYECKUX 3a]1a4, IPUMEHEHHIO Pa3JIMYHbIX METO/OB
MO3HAHUS.

3) pa6oTa ¢c uHpopMaIHueii:

OpUEHTHUPOBAThCA B PA3JIMYHBIX MCTOYHUKAX HHPoOpManuu (HAy4dHO-
nomyJsipHasi JUTEparypa XUMHUYECKOTO COJEp)KaHMs, CIpPaBOYHbIE IOCOOMUS,
pecypcbl HTepHeTa), aHamM3UpoBaTh UHPOPMALIMIO PA3NTMYHBIX BUAOB U (HOpM
IIPE/ICTABIICHHUS], KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh 17}
HEMIPOTHUBOPEYNBOCTH;



(dbopMyIHpOBaTh 3aMPOCHl U MPUMEHSATH PA3IUYHBIE METOABI TP MOUCKE U
otoope wuHOpPMALIMK, HEOOXOMMMOM JJIi BBINOJHEHUS Yy4eOHBIX 3a1a4
onpenenEHHOro THUIa;

mpuoOpeTaTh OMBIT HCIOJB30BAHUS HWH(POPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U Pa3TUYHbBIX MIOUCKOBBIX CHCTEM;

CaMOCTOSATENILHO  BBIOMpATh  ONTHUMAIbHYIO  (GOpMY  TPEACTABICHHS
uHpopManu (cxemsl, rpaduKu, JUarpaMMbl, TaOJIUIIBI, PUCYHKU U IPYTHUeE);

HCIIOJIH30BATh HAYYHBIN S3bIK B KAYECTBE CPEJCTBA MPU padOTEe ¢ XUMHUCCKOU
uH(popMaIuell: MPUMEHITh MEXIpeaAMeTHbIe ((PU3NYECKUe U MaTeMaTHYeCKHE)
3HAKW U CUMBOJIbI, OpMYJIbl, a00pEeBUATYPBI, HOMEHKJIATYPY;

WCIIONIB30BaTh M TPEOOpPa30BBIBATh 3HAKOBO-CHMBOJIMYECKHE CPEIICTBA
HaTJISITHOCTH.

OBjajieHHe YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMH 1€ CTBUSIMU:

3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIAaeMOM TEMBI B X0/ IUAJIOTa W/UITN
JTUCKYCCUHW, BBICKa3bIBaTh  WaeH, (GOPMYIUPOBATh CBOM  IMPEIIOKEHUS
OTHOCHUTEJILHO BBIMOJIHEHUS MPEIIOKEHHON 3a/1a4u;

BBICTYNATh C MPE3CHTAIMEH pe3yIhbTaTOB ITO3HABATEIBHOW JESITCIBHOCTH,
MOJTYYCHHBIX CAMOCTOSTEIIEHO I COBMECTHO CO CBEPCTHHKAMU TIPH BHITIOJTHEHUHT
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUYECKOW pabOThl MO0 MCCIEAOBAHUIO CBOMCTB
U3Yy4aeMbIX BEILIECTB, peaM3allii y4eOHOTO MPoeKkTa U (GOPMYIUPOBATH BBHIBO/IbI
M0 pe3ysbTaTaM IMPOBEAEHHBIX WCCICAOBAHMM MyTEM COTJIACOBAHUS TIO3UITUN B
X0J1€ 00CYX/IeHUSI U 0OMEHA MHEHUSMH.

OBJajieHUe YHUBEPCATbHBIMHU PEryJsITUBHBIMH JI€HCTBUSIMU:

CaMOCTOSTENIbHO IJIJAHUPOBATh W OCYIIECTBIIATH CBOIO TI03HABATEILHYIO
NEeATEIBbHOCTh, ONpenesas €€ Iend W 3aJadd, KOHTPOJIMPOBATH W 10 MeEpe
HEOOXOIMMOCTH KOPPEKTHPOBATh TNpEAaraéMblii ajiroput™m JACHCTBUU mpu
BBITIOJIHEHUN YYEOHBIX U HCCIEAOBATENbCKUX 3a7a4, BBIOUpaTh Hauboliee
3¢ (PeKTUBHBIN C€MOCOO WX pelIeHUs C Y4ETOM TMOIYYEHUS HOBBIX 3HAHHUU O
BEIIECTBAX M XUMHUCCKUX PEAKIIHSIX;

OCYIIECTBJISITh CAMOKOHTPOJIb CBOEH JIEATETLHOCTH HAa OCHOBE CaMOaHaIM3a
¥ CaMOOIICHKH.

NPEAMETHBIE PE3YJIBTATDBI

10 KITACC

[IpenmeTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NPEACTABICHHM O XHMHYECKOH  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KAapTHUHBI MHpPa, POJM XHMUU B TIO3HAHWU SIBJICHUU



npuponabl, B  (QOPMHpPOBAHMM MBIIUIEHUS M KyJbTYpbl JMYHOCTH, €€
(YHKIIMOHAJIBHON IPAaMOTHOCTH, HEOOXOIMMOM ISl pElIeHHs] TPAKTUYECKUX 3a/1a4
U 9KOJOIMYeCKH OOOCHOBAHHOTO OTHOUIEHMSI K CBOEMY 3J0POBBI0 U IPHUPOJHOM
cpene;

BJIQJICHUE  CHUCTEMOM  XMMHUYECKMX  3HAaHMM, KOTOpas  BKJIIOYAET:
OCHOBOITIOJIAra0IINE MOHATHS (XMMHYECKUH BJIEMEHT, aToOM, JJIEKTPOHHAas
000JI04Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTD, XMMUUYECKast
CBsI3b, CTPYKTypHasi ¢opMmyina (pa3BépHyTas M COKpalll€HHas), MOJIb, MOJISpHas
Macca, MOJISIpHBIN 00BEM, YIIIepOIHBIN CKeNeT, QyHKIMOHANIbHAS TPYIINa, PauKal,
M30MEpHsl, U30MEPBI, TOMOJIOTHYECKHI Psifl, TOMOJIOTH, YIJIEBOJOPObL, KUCIOPO U
a30TCOJEpKAIINE COCIWHEHHS, MOHOMEp, IOJUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEJIMHEHUS); TEOPUM U 3aKOHbl (TEOpUs CTPOEHUs
oprannyeckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJHUYECKUN S3bIK XHMHH; MHPOBO33PEHUYECKHE 3HAHMS,
JeXallie B OCHOBE IOHUMAHUS MNPUYMHHOCTH WU CHUCTEMHOCTH XUMHUYECKUX
ABJICHUH, (PAKTOJIOTUYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, IOJYYCHUH WU
0€30MacHOM HCIIOJIb30BAHUM BAXKHEMILIMX OpPraHMYECKHUX BEIIECTB B OBITY HU
IPAKTUYECKOH JESITEIIBHOCTH YEJIOBEKa,;

c(OPMUPOBAHHOCTh YMEHHM BBISBIATh XapaKTEpHbIE MPU3HAKU TMOHATHUH,
YCTAaHABJIMBATh UX B3aUMOCBA3b, MCIOJb30BATh COOTBETCTBYIOLIUE MOHATHS NPU
OMMCAHUM COCTaBa, CTPOCHUSI U MPEBPALICHUI OPraHUYECKUX COETMHEHMI;

c(OPMUPOBAHHOCTh YMEHHI HCIOJIb30BATh XUMHUYECKYI0 CHMBOJIUKY IS
COCTaBJICHUS] MOJIEKYJIIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOIN)
GopMyn OpraHMYEeCKMX BEUIECTB U YPaBHEHUH XUMHUYECKUX PEaKLHM,
M3rOTaBJIMBATh MOJEIH MOJIEKYJ OPTraHMYECKHUX BEIECTB MJIsl WIUTFOCTPALMM MX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOCHHS];

c(OPMUPOBAHHOCTh YMEHUU YCTAHABIMBATH MPUHAMJICKHOCTh H3YUECHHBIX
OpraHMYEeCKMX BEUIECTB II0 MX COCTaBy M CTPOCHHIO K ONpPEIEIEHHOMY
KJIacCy/Tpynne COoeauHEeHUW (YIJIeBOJIOPOIbl, KHUCIOPOJ U a30TCOAEpIKaIIHe
COCIMHEHHUSI, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUs), JaBaTh MM Ha3BaHUS IO
cucrematrueckoir HomeHnkiatype (IUPAC), a takke NpHBOAMTH TPHUBHAIHHBIC
Ha3BaHUSl OTAEJIbHBIX OPTraHWYECKHUX BEIIECTB (ITWUJIEH, IPOIMWJIEH, alEeTUJIEH,
ATUJICHTJIMKOJb, TJIMLUEPHH, (EeHOJ, (pOopMaNbIErull, aleTaabAeru, MypaBbUHas
KHUCJIOTa, YKCYCHasl KUCJIOTa, OJIEMHOBAs KUCIO0Ta, CTEApUHOBAsI KUCIIOTA, TIIH0K034,
bpykTO3a, Kpaxmal, IeJUIH0103a, TJIUIIH);

c(OPMUPOBAHHOCTh YMEHHSI OMNpPENEIsITh BHUJIbI XUMHYECKOM CBSI3H B
OpraHUYECKUX COCIMHEHUSX (OJIMHAPHBIEC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMEHHUS TPUMEHSATHh TOJOXKEHHSI TEOPUU CTPOCHUS
opranuueckux BeniectB A. M. byTiepoBa 1151 0ObSICHEHUST 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTABA U CTPOCHMUS; 3aKOH COXPAaHEHUS MACCHI BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTePU30BaTh COCTAB, CTPOEHUE, (DU3UIECKIE
W XUMHYECKHE CBOMCTBA THUIMYHBIX MPEACTABUTEIIEN PA3JIUMYHBIX KIJIACCOB



OpraHWYEeCKUX BEIIeCTB (METaH, 3TaH, ITHICH, TPOIUJICH, alleTiieH, OyTaaneH-1,3,
MeTunOyTaaueH-1,3, 6eH30J1, METaHOJI, TaHOJI, STUJICHTJIUKOJIb, TIUIIEPUH, (PEHOT,
aleTanbAeTu]l, MypaBbUHAsl U YKCYCHAsl KUCJIOTHI, TIIIOK03a, KpaxMall, 1eJUT0103a,
AMUHOYKCYCHAsl KHCIJIOTa), WUTIOCTPUPOBATh T€HETUYCCKYIO CBSI3h MEXKIYy HUMHU
YpaBHEHUSMH COOTBETCTBYIOIIMX XHMHYECKUX PEAKIWAd C HCIOJIb30BaHUEM
CTPYKTYPHBIX (POpMYJI;

c(hOpPMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUHUKH YTIIEBOJOPOAHOTO
ChIpbs (HE(PTh, IPUPOHBIN a3, YroJib), CIOCOOBI UX MEPEePadOTKU M MPAKTUIECKOE
MIPUMEHEHNE TTPOTYKTOB MEPEPadOTKY;

c(hOPMHUPOBAHHOCTh YMEHHM TMPOBOJUTH BBIUUCICHUS TI0 XHUMHUYECCKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEHIECTBA WJIM MPOJYKTa
PEaKIMK 10 U3BECTHBIM Macce, 00BEMY, KOJTMYECTBY OJIHOTO U3 HCXOAHBIX BEIIECTB
VI MIPOAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHUI BIAJETh CUCTEMOMN 3HAHUI 00 OCHOBHBIXMETOIAX
HAy4YHOTO TIO3HAHMS, HCIOJB3YyeMBIX B XUMHU TIPH HU3YYCHUH BEIIECTB U
XUMUYECKUX SBJICHUM (HAONIOCHNE, U3MEPEHUE, IKCIIEPUMEHT, MOCIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XUMHUYECKHE 3HAHUS [UJIl TPUHSATUS PEIICHUA B
KOHKPETHBIX JKW3HEHHBIX CHUTYyalMsX, CBS3aHHBIX C BEIIECTBAMH W UX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUM COOIIO/IaTh MPaBUJIa MOJIb30BAHUS XUMUYECKOU
OCYJI0OM ¥ JTabopaTOpHBIM OOOPYJIOBAaHMEM, a TaKXKe MpaBuiIa OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c()OPMHPOBAHHOCTh YMEHUW TUJIAHUPOBATh W BBIMOJHATE XUMUYCCKUN
AKCTIEPUMEHT (IIPEBPAIlICHNs] OPTAHUYECKHUX BEIECTB IMPY HArPEeBaHUU, MOJTyUYCHUE
ATUJICHA U U3yYEHHUE €TO CBOWMCTB, KAUECTBEHHBIE PEAKIINN OPTaHUYECKHUX BEIIECTB,
JeHaTypalys OeIKOB MPU HArPEBAHHH, IIBETHBIE PEAKIIMN OCJIKOB) B COOTBETCTBUH
C TMpaBWIaMH TEXHUKA OC30MacCHOCTH TP OOpAaIlIeHWH C BEIIECTBAMHU W
Ja00paTOpHBIM  00OpYJOBaHHUEM, TPEACTABISATH PE3YyJbTaThl XUMHUYECKOTO
JKCIIepUMeHTa B (GOpMe 3aluch YpPaBHEHUN COOTBETCTBYIOIIMX PEAKIUN WU
(dbopMyIHpOBaTh BHIBOJBI HA OCHOBE ITHX PE3YJIbTATOB;

c(hOPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIM3UPOBATh XHUMHUYECKYIO
uH(OpMaIMIo, TOIy4aeMyl0 U3 pa3HbIX HWCTOYHMKOB (CPEICTBa MacCOBOU
uHdopmaruu, UHTEpHET U IpyTuX);

cOpPMUPOBAHHOCTh ~ yYMEHUU  COOJIOJaTh  MpaBUa  AKOJOTHYECKHU
1eaecoo0pa3Horo TOBEICHUST B OBITY W TPYJIOBOWM JEATEIBHOCTH B IENAX
COXpaHEHUS CBOETO 370POBbS M OKPY)KAIOIICH TPUPOIHOW CpeIbl, OCO3HABATH
OTMACHOCTh BO3JICUCTBHS HAa >KMBBIE OPTaHU3MBI OMPEIEIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMasi cMbica mokaszatens [IJIK, mosicHaT, Ha mpumepax CrocoObI
YMEHBIIEHUS U MPEJOTBPAILICHUS UX BPEAHOTO BO3/ICHCTBUS HA OPTaHU3MYENIOBEKa;

JUIsl OOY4YaIOIIMXCSI C OTPAaHUYEHHBIMU BO3MOXKHOCTSMHM 3JI0POBbS: YMEHHE
MPUMEHSATh 3HAaHWS 00 OCHOBHBIX JOCTYITHBIX METOAAaX IO3HAHUS BEIIECTB W



XUMHUUYECKUX SIBJICHUM;
JUISL CIIETBIX M CIIA0OBHISIIMX OOYYaIOIIMXCS: YMEHHE UCIOIb30BaTh
penbedHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. bpalns nis 3anucu XMMUYECKUX

dbopmy.
11 KJIACC

[IpenMeTHble pe3yabTaThl OCBOCHHS Kypca «OOmas W HeopraHudeckas
XUMUS OTPaXkaroT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHUN: O XHUMHYECKOH COCTaBJIAIOIICH
€CTEeCTBEHHO-HAYYHOU KapTUHBI MUPA, POJIM XUMUU B TTIO3HAHUH SIBJICHUN TIPUPO/IBI,
B (OpPMUPOBAHUM MBIIUICHUS W KYJIbTYpPhl JHUYHOCTH, €€ (PYHKIMOHAIHHOU
rPaMOTHOCTH, HEOOXOAUMOM JIJIsl PEIICHUS] MPAKTUYECKUX 3a7a4M SKOJIOTHYECKU
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 37I0POBBIO U IMPUPOJTHOM CPEJIe;

BJIAJICHUE  CHUCTEMOW  XMMHUYECKMX  3HAHMUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraoNe MOHATHS (XMMHUYECKHH 3JIEMEHT, aTOM, H30ToIm, S-, p-, d-
AJICKTPOHHBIE OpPOMTAIM aTOMOB, HOH, MOJICKYyJia, MOJIb, MOJISIPHBIH OOBEM,
BAJICHTHOCTh, 3JIEKTPOOTPHUIIATEILHOCTh, CTETICHh OKUCIICHUS, XUMHUUECKasl CBS3b
(KoBaJIeHTHas!, MOHHAs, METAJUTMYECKasi, BOAOPOAHAs), KpUCTAIUIMYECKasl pelIETKa,
TUNBl ~ XUMUYECKUX  pEaKiMii, pacTBOpP, OSJIEKTPOJUTHI, HEIICKTPOJIUTHI,
AJIEKTPOJINTUYECKAs JAUCCOLMAIIUSI, OKHUCIWUTENIb, BOCCTAHOBHUTEIb, CKOPOCTH
XUMHUYECKON peakIui, XHMHYECKOE paBHOBECHE); TCOPUHM W 3aKOHBI (TEopHs
AJIEKTPOJIMTUYECKON Jucconuanuu, nepuoanyeckuid 3akoH JI. M. Menneneena,
3aKOH COXPaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS W TMPEBPAIICHUS] SHEPTUU
NpU XHMHYECKUX PEaKIUsIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIKAIIMEe B OCHOBE MOHUMAHUSA TMPUUUHHOCTU U
CUCTEMHOCTH XMMHYCCKHX SIBICHUM, (DaKTOJOTHYSCKUE CBEICHHS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MaCHOM MCIOJIb30BAHUU BAXKHEUIIINX HEOPTaHUYECKUX
BEILIECTB B OBITY U MIPAKTHUYECKOMN JAEATEILHOCTH YEJIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHHMM BBIABISTH XapaKTEPHbIC MPHU3HAKH TOHSATHUH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOLIME MOHATHS MPU
ONMCAaHUH HEOPTaHWYECKUX BEIIECTB U UX NPEBpaICHUN;

c(hOpMHUPOBAHHOCTh YMEHHH HCIIOJB30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHus (HOpPMyJT BEIMIECTB W  YpPaBHEHUH XWMHUYECKHX  PEaKIIHid,
cucrematnieckyro HoMeHkIaTypy (IUPAC) u TpuBHalibHbIE HA3BAHUS OTIAEIBHBIX
HEOPraHWYECKUX BeHIeCTB (yrapHbId ra3, YIJIEKUCIbIA Ta3, aMMHUaK, raméHas
U3BECTb, HETAIlIEHAs] U3BECTh, MUThEBAS COJIA, MUPUT U IPYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHUN ONMPENIENIATh BAJIGHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCAMHEHUSX Pa3JIMYHOIO COCTaBa, BHUJ XMUMHUYECKOU
CBSI3U (KOBaJICHTHAsl, MOHHAs, METAJUIMYECKas, BOJOPO/IHAS) B COCAMHEHUSX, THUII
KPUCTAJUIMYECKON PEIIETKM KOHKPETHOTO BeElIecTBa (aTOMHas, MOJICKYJIApHas,
MOHHAs, METAJUIMYECKas), XapakTep cpeibl B BOAHBIX pacTBOpax HEOPraHUYECKUX



COCJIMHECHUI;

c(hOpMHUPOBAHHOCTH yMEHUI yCTaHaBJIMBATh MPUHAIIEKHOCTD
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBY K OMNpPEACIEHHOMY KiacCy/TpyIie
COEMHEHUN (MPOCThIE BEHIECTBA — METAJJIBI U HEMETAJUIbl, OKCUbl, OCHOBaHUS,
KHUCJIOTBI, aM(POTEPHBIC TUIPOKCHUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHUM PACKPBIBATh CMBICI MEPUOANIECKOro 3akoHa [l.
N. MenpeneeBa U IEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOIITYIO, 0OBSICHUTEIbHYIO
U TIPOTHOCTUYECKYIO (PYHKIUU;

c(hOPMHUPOBAHHOCTh YMEHUU XapakTEPU30BaTh JJICKTPOHHOE CTPOCHHE
aTOMOB xuMHueckux a3yemMeHToB 1-4 mnepuonoB Ileproguueckoil cucTeMbl
xuMudeckux snemMeHToB J[. WM. MenaeneeBa, MCHOJB3ys MOHATHSA «Ss-, P-, d-
AJIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY», OOBIICHATH 3aKOHOMEPHOCTH
U3MEHEHHUSI CBOMCTB XMMHYECKHUX AJIEMEHTOB U MX COCOUHEHHI IO MEepuoaam M
rpynmnam Ilepuoandeckon cucremsl XuMudeckux anemeHToB 1. 1. Menneneesa;

c(hOpMHUPOBAHHOCTh YMEHHMH  XapaKTepu30BaTh (OMUCHIBATH)  OOIIUE
XUMHAYECKUE CBOICTBA HEOPTraHUYECKUX BEIIECTB  PAa3IMYHBIX  KJIACCOB,
NOATBEPkKAAaTh CYLIECTBOBAHWE TEHETUYECKOW CBA3M MEXKAY HEOPraHMYE€CKUMHU
BEIIIECTBAMHU C MOMOIILI0 YPABHEHUN COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIUN;

c(hOpMHUPOBAHHOCTh YMEHUSI KJIACCU(MUIIMPOBATH XUMUYECKUE DPEAKIUU IO
pa3IMYHBIM TIPU3HAKaM (YUCIYy W COCTaBy PEarupyroliux BEIIECTB, TEIJIOBOMY
addekTy peakiuu, U3MEHEHHUIO CTEICHEW OKHCIICHHS JJIEMEHTOB, OOpPaTUMOCTH
pEeaKIMM, YIaCTHIO KaTaau3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHHM COCTAaBISITh YPABHEHMS PEAKIMA Pa3TUYHBIX
THUIIOB, TOJHBIC U COKPANIEHHBIC YPABHEHHS PEAKIIMi HOHHOTO OOMEHA, YYUThIBas
YCJIOBUS, PU KOTOPBIX 3TU PEAKIIUU UIYT A0 KOHIIA;

c(hOpPMHUPOBAHHOCTh yYMEHUW TIPOBOJUTH PEAKIUHU, IOJATBEPIKIAOIINE
Ka4eCTBEHHBI COCTAB PAa3JIMYHBIX HEOPraHUYECKUX BEIIECTB, pPaClO3HaBATh
OTBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUW  pacKpbiBaTh CYIIHOCTh  OKUCIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUM MOCPEACTBOM COCTABJICHUS JICKTPOHHOTO OajaHca
3THUX PEaKIU;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM
peaKIuy OT Pa3InYHbIX (PaKTOPOB; XapaKTep CMEIICHUS XUMHUYECKOTO PABHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3zaeicTus (nmpunuumn Jle [laTenne);

c(hOPMHUPOBAHHOCTh YMEHUM XapaKTepU30BaTh XUMHYECKHE TPOIIECCHI,
JeXalMe B OCHOBE MPOMBIIUICHHOTO MOJIYYEHHsS] CEpHOM KHUCIOThI, aMMHUaKa, a
TaKkke CPOPMUPOBAHHOCTH MPEACTABICHUA 00 OOIMMUX HAYYHBIX MPUHIUNAX |
AKOJIOTMYECKUX MPOOIeMax XMMUYECKOTO MPOU3BOJICTBA;

c(hOPMUPOBAHHOCTh YMEHUM MPOBOJUTH BBIYUCIEHUS C HCIOJIb30BAHUEM
MTOHSITUS «MACCOBas 10JIS1 BEMIECTBA B paCTBOPE», 00BEMHBIX OTHOIIIEHUH Ta30B TIPH
XUMUYECKUX PEAKIUSIX, MAacChl BEMIECTBA WIM 00BEMA Ta30B MO H3BECTHOMY



KOJIMYECTBY BEILECTBA, Macce WIH OOBEMY OJHOIO M3 YYaCTBYIOUIMX B peakUUU
BEIIECTB, TEIJIOBOrO 3((}eKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEIIECTB, IPEBPALLEHUSI U COXPAHEHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHU COOJIIOAATH MPaBUJIa TIOJIB30BAHMS XUMUYECKON
nocyZod u JabopaTopHbIM 00OpyAOBaHMEM, a TakKe MpaBHJia OOpaIlleHUs C
BEILIECTBAMH B COOTBETCTBUM C MHCTPYKLMSIMHU IO BBINOJHEHHUIO JTAOOPATOPHBIX
XUMHUYECKUX OIIBITOB;

c()OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATh U BBINOJHATH XUMHUYECKHIL
AKCIIEPUMEHT (Pa3jloK€HHE MEPOKCHJIa BOJOPOAA B MPUCYTCTBUHU KATaIU3aTOpa,
ONpENENEHUE Cpelbl PAaCTBOPOB BELIECTB C IOMOIUBI)  YHUBEPCAIBHOIO
UH/IMKATOpa, BIMSHUE PA3IMYHBbIX (PAKTOPOB HA CKOPOCTh XMMHUUYECKOHN pEaKIMH,
peakiuu MOHHOrO OOMEHa, KayeCTBEHHbIE pEaKlMHU Ha Ccyib(aT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a1a4 IO
TeMaM «Metamib» U «Hemeramib»y) B COOTBETCTBUM C NpaBUJIaMH TEXHUKH
0€30MacHOCTH MPU OOpAIlEHUH ¢ BEUIECTBAMHU U JIA0OPATOPHBIM 00OPYIOBaHUEM,
OPEICTaBISATh pPE3YyJIbTaTbl XUMHUYECKOIO OJKCIEpUMEHTa B (GopMe 3amucH
YpaBHEHUI COOTBETCTBYIOIIMX peakui U (popMyIrpoBaTh BEIBOIBI HA OCHOBE 3TUX
pE3yNbTaTOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAJU3UPOBATH XUMHUYECKYIO
uH(pOpMaIUIO, TMOIYyYaeMyK0 U3 pa3HbIX HCTOYHHKOB (CpEICTBa MAacCOBOM
KOMMYHUKaIu, THTEpHET U Ipyrux);

chOpMHUPOBAHHOCTh ~ YMEHHH  COONIOJATh  MpaBWiIa  DKOJOTHYECKH
1EJ1€CO00pa3HOT0 TOBENEHUS B OBITY W TPYIOBOM JESITEIBHOCTH B IIENISIX
COXpPAaHEHHUSI CBOETO 3JI0POBbS M OKPYXKAlOLIEW MPUPOIHON CpeAbl, 0CO3HABAThH
OTIACHOCTH BO3/ICHCTBUS Ha KUBbIC OPTraHU3MbI OMPEICIEHHBIX BEIIECTB, IOHUMAs
cmbicn nokazarensa [IJIK, mosicHAT, Ha mnpuMepax crnocoObl YMEHbBIIECHHS U
MPEOTBPAICHUS UX BPETHOTO BO3JCHCTBUS HA OPTaHU3M YEJIOBEKa;

JUIs 00YYaroIIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI: YMEHHUE
MPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHUSI BEIIECTB U
XUMHUYECKUX SIBJICHUM;

JUISL  CAENBIX ¥ CIHA0OBWISIIMX OOYYAIOIIMXCA: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpains misa 3anucu XuMHUYeCKUuX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanyectBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne n/m Konrpoabubie | IIpakruyeckue
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
Pa3zgea 1. TeopeTudyeckue OCHOBbI OPraHN4€eCKO XUMHU
[Ipenmer oprannyeckoit xumun. Teopus
11 CTPOEHHMS OPraHMUYECKUX COETMHEHUH A. 3
M. bytneposa
Htoro no pazneny 3
Paznen 2. YrieBogopoabl
2.1 [IpenenbHbIe YyTIeBOOOPOAbI — aJTKAHbI 2
59 HenpenenbHble yreBOAOPOIbI: AIKEHBI, 6 1
aJIKaINeHBbI, ATKUHBI
2.3 ApoMaTn4ecKkue yrieBoa1opoabl 2
24 [IpupoaHbIe HCTOUHUKH YTIIEBOJOPOJIOB U 3 1
uX nepepadboTka
Hroro 1o pasueny 13
Paznea 3. Kuciiopoacoaepxxamme opranudeckue coelMHeH st
3.1 Crupter. @enon 3
3.9 Anpaerunsl. KapOOHOBBIE KHCITOTHI. 7 1
Cnoxubie 3¢upsbl
3.3 YrneBoabl 3 1




Uroro no pazneny

13

Pa3znea 4. A3oTcoaepxamye OpraHudecKue coeJMHeH st

4.1 AMUHBI. AMUHOKUCIOTHI. benku 3
Hroro no pazgeny 3
Pa3nes 5. BoicokoMoJIeKyJISIPHBIE COeIMHEHUSI
5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 2
11 KJIACC
KoanuectBo yacos JJIeKTPOHHbIE
HaumeHnoBaHue pa3iaesioB U TeM uu¢poBbIe
Ne ni/m P Kontpoabsnbie | IlpakTnyeckue (ubp )
NMPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoTsbI padoThI
pecypcsbl
Paznen 1. TeopeTuyeckne 0CHOBbI XUMHH
Crpoenwne atomoB. [lepnonnvecknii 3aKoH
1.1 u [leproauueckas cucTeMa XMMHYECKHX 3
anemenToB /1. 1. MeHaeneeBa
19 Crpoenue BerectBa. MHOroo0Opasue 4
' BEIIECTB
1.3 XUMHYECKUE peaklnu 6 1 1
Hroro o pasueny 13
Pa3nen 2. Heopranunyeckasi Xumust
2.1 Mertanibl
2.2 Hewmerannbl 1




CBs13b HCOPTraHNUYCCKUX U OPTraHUYICCKUX

2.3 2
BEILIECTB
Hroro o pazaeny 17
Pasznea 3. XuMus ¥ KU3Hb
3.1 XUMUS U )KU3HD 4
Hroro no pazneny 4
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




HOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KonuyectBo yacos DJIEKTPOHHbBIE
Ne ara u@poBbIe
n/n Tema ypoxa Bcero Kourpoapupie | - Mparruyeckue fll3y‘leHI/lﬂ :)Iﬁ[()l;I;OBaTEJILHLIe
padoThI padoThI pecypenI
1 [Ipeamer oprann4ecKor XUMHH, € 1
BO3HUKHOBEHHE, PA3BUTHUE U 3HAYEHUE
Teopus ctpoeHHst OpraHM4EeCKUX
2 coenunenuiit A. M. Bytiieposa, eé 1
OCHOBHBI€ TIOJIOKEHUS
[IpencraBienue o K1accuPpUKaUN
3 oprannueckux Beuiects. Homenkiarypa 1
(cucremaTuyeckas) U TpUBHAJIbHBIE
Ha3BaHMsI OPraHMUYECKUX BEILIECTB
4 AJIKaHBI: COCTaB U CTPOCHUE, 1
TOMOJIOTUYECKUH Psift
5 Meran u 3TaH — NpocTenIre 1
IIPEICTAaBUTENN AJIKAHOB
6 AJIKEeHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTHIIEH U IPOIHJIEH — MPOCTENIINE 1
IIPEICTAaBUTENN AJIKEHOB
8 ITpakTuyeckas padora Ne 1. «ITonyuenue 1 1
STHJIEHA U U3yYEHUE €TO0 CBOMCTB»
Anxamuensl. byranuen-1,3 u
9 MeTuinoyraauen-1,3. [Tonydenue 1

CUHTETUYECKOTO Kay4yyKa U Pe3UHbI




AJIKHMHBI: COCTaB ¥ OCOOCHHOCTHU CTPOCHUA,

10 TOMOJIOTUYECKUM psAll. ALlETUIICH —
MPOCTEUIINNA MPEICTABUTEb AJTKMHOB

11 Beruncrnenus no ypaBHEHUIO XUMUYECKOU
peaxkuuu

12 Apenbl: 0eH30J1 ¥ TOJIy0d. TOKCUYHOCTh
apeHoB

13 I'enernyeckas CBS3b YII€BOIOPOAOB,
MPUHAIIEKAIINX K PA3JIMIHBIM KJIacCaM
[TpupoHbIE HCTOYHUKH YTIIEBOIOPOJIOB:

14 MIPUPOHBII ra3 U NOMYyTHbIE HEPTSIHBIE
rassl, He()Th U IPOAYKTHI €€ epepadoTKU
[TpupoHbIE HCTOYHUKH YTIIEBOIOPOJIOB:

15 MPUPOHBIN ra3 U NOMYTHbIE HEPTSIHBIE
rassl, He()Th U IPOIYKTHI €€ epepadoTKu

16 KonTtponbHas pabota o pasaeny
«YTIeBoaopoab»

17 [IpenensHbBIE OJHOATOMHBIE CIIUPTHI:
METaHOJI M 3TaHoJI. BogopoaHas cBA3b

18 MHOTroaTOMHBIE CITUPTHL: YTHIICHTITUKOIb U
TITUTICPUH

19 DeHoII: CTPOCHHUE MOJIEKYJTBI, (pr3nUecKue
Y XUMHUYECKHE CBOMCTBA, IPUMEHEHHE

20 Anbneruisl: GopMabIeTUa U
areTanbJeruy. ALeToH

21 OnHOOCHOBHBIE IIPE/IeNbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbHUHAs M YKCYCHast

22 [Tpaktrueckas padota Ne 2. «CBoiicTBa




pacTBopa YKCYCHOM KHCIOTBI»

CTeapI/IHOBaH " OJICUHOBAs1 KMCJIOTHhI, KaK

23 MPEJCTaBUTEINN BBICIIMX KapOOHOBBIX
KHUCIIOT

24 Mpbiia Kak COJIM BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee JICHCTBHE
CrnosxxHbie 3(hUPBI KaK MPOU3BOTHBIC

25 KapOOHOBBIX KUCIOT. [ UAPOIN3 CIOKHBIX
a¢upoB

26 Xupsr: ruapoIN3, IPUMEHEHHE,
OMOJIOTUYECKast POJIb )KUPOB
VYTaeBopl: COCTaB, Kilaccuukanus.

27 Baxnerinme rnpeacTaBuTeNu: TIIFOK03a,
¢bpykTO3a, caxaposa

28 Kpaxmain u nesmnosno3a Kak IpupoaHbIe
MTOJIMMEPHI
KonTponbHas pabota o pasueny

29 «Kucnopoacoaepxarire opraHuIecKue
COEIMHEHUS»

30 AMWHBI: METUJIAMUH U aHUJTUH
AMUHOKHUCIIOTHI KaK aM(OoTepHbBIe

31 OpraHUYecKue COeTMHEHHS], UX
Ouosiornyeckoe 3HadeHue. [lenTu el

30 benku xak npupoaHbie
BBICOKOMOJICKYIISIPHBIE COCTMHEHHS

33 OcCHOBHBIE TIOHATUS XUMHH
BBICOKOMOJICKYJISIPHBIX COSTMHEHHIA

34 OCHOBHBIE METOJIBI CUHTE3A




BBICOKOMOJIEKYJISIPHBIX COETUHEHU.
[InacTmaccel, KaydykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34 2

11 KIIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonTpoJabHbIe

Bcero
padoThI

IIpakTn4yeckue
padoThI

Jara
U3y4eHust

DJIEeKTPOHHBIE
nu(ppoBbIe
oOpa3oBaTeJibHbIE

pecypchl

XUMHUYECKUH 3JIEMEHT. ATOM. DIIEKTPOHHAs
KOH(UTYpalus aToMOB

ITepuonnueckuii 3akoH u [lepuoanyeckas
CHCTEMa XUMHYECKUX deMeHToB /I. .
Menzeneesa, Ux CBsI3b C COBPEMEHHOMU
TEOPHEN CTPOCHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKHX AJICMEHTOB M UX COCAUHCHHH 10
rpynmnam u nepuojiaM. 3HaueHHe
MEePUOIUYECKOTO 3aKOHA U CUCTEMBI
XxuMHuUeckux djemeHnToB /.M. MenzaeneeBa B
pPa3BUTUU HAYKU

Crpoenue BemiecTBa. XMMHUUYECKast CBS3b, €€
BU/IbI; MEXaHU3MBI 00pa30BaHUS
KOBAJIEHTHOM CBSI3U. BogopoHas CBs3b

BasieHTHOCTB. DIIEKTPOOTPULIATENEHOCTD.
Crenenb okucieHud. BemlecTBa
MOJIEKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS




Ilousrue o AUCIICPCHBIX CUCTEMAx.
HctuHHBIC 1 KOJUIOWOHBIE PACTBOPBLI.
MaccoBas A0JI1 BEMIECTBA B PaCTBOPE

Knaccudukanus u HoMeHKIIaTypa
HEOPraHWYECKUX COCMHECHUN. ['eHeTnueckas
CBSI3b HEOPTraHWYECKUX BEIIECTB, PA3JINYHBIX
KJIaCCOB

Knaccugukanus XuMHUecKux peakuui B
HEOPraHWYECKON U OPraHUYECKON XUMUH.
3aKOH COXpaHEHMsI MACChI BEILIECTB; 3aKOH
COXPaHEHHUs U NPEBPAILECHUS DHEPTUH ITPU
XUMHYECKHUX PEAKLUAX

CkopocTtb peakiuu. OOpaTuMbIe peakuy.
XUMHUYECKOE PABHOBECHE

10

[Ipaktuueckas padora Ne 1. «BnusiHue
pa3INYHbIX (GAaKTOPOB Ha CKOPOCTh
XUMHUYECKON PEAKIINI)

11

DnekTponuTHdeckas aucconuarnus. [lonstue
0 BojiopoiHOoM mokaszatene (PH) pactBopa.
Peakmuu nonHoro oomena. ['maponus
OpTraHWYECKUX U HEOPTAaHUYECKUX BEIIECTB

12

OKHUCIUTEBHO-BOCCTAHOBUTEIIbHBIE
peaxmun. [ToHsTHE 00 BIIEKTpONH3E
pacIiaBoB U pacCTBOPOB COJIEH

13

KonTtponbHast pabota 1o pasaeny
«TeopeTndyeckne OCHOBBI XUMHUN»

14

Merauibl, ux nosnoxenue B [lepunoanueckoit
CHCTEME XUMHYECKuX aaeMeHToB Jl. W.
MenneneeBa 1 0COOEHHOCTH CTPOCHUS
aTomoB. O01ue pU3NIECKre CBOMCTBA
METaJUIOB




15

CnnaBbl METaIIOB. DJIEKTPOXUMUUECKUM psijt
HaIPSHKEHUN METaJIOB

16

XHUMHYECKHE CBOMCTBA BaKHEHIIINX
METaJUI0B (HATPUH, KT, KalbIUil, MarHUH,
ATIOMUHHN) U UX COSAMHEHUHN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COeTUHEHUN

18

XUMHYeCKHE CBOMCTBA ITMHKA, Kee3a U UX
COeTUHEHUN

19

[TpakTueckas paborta Ne 2. "Pemienue
AKCIIEPUMEHTANIbHBIX 33/1a4 110 TEME
«Meramb»"

20

Hewmeraiibl, uX oJI0KCHUE B
[lepronnueckoi cucTeMe XUMUYECKHX
anemenToB JI. 1. MenneneeBa u
O0COOCHHOCTH CTPOCHHUS aTOMOB

21

PusnyecKkue CBOKMCTBAa HEMETAIIJIOB.
AnoTponusi HEeMETauIoB (Ha IpUMeEpe
KHCTIOpoJia, cephl, hocdopa u yrieposa)

22

XUMHUYECKUE CBOWCTBA TaJIOT€HOB, CEPhI U UX
COEeTMHEHNN

23

XuMHYecKue cBoWCTBa a3oTa, (pocodpa u ux
COEeTMHEHNN

24

XHUMHUUYECKUE CBOMCTBA yIiiepoaa, KpeMHUS U
UX COeTUHEHUI

25

[IpruMeHeHne BaXKHEUIIINX HEMETAUIOB U UX
COEeIUHEHHUN

26

O0001eHHE U cUCTEMATU3ALMS 3HAHU 10




TeMme «HeMmeTtamey. Beruucienus mo
YpaBHEHUSM XUMUYECKUX PEAKIUN U
TEPMOXUMHYECKUE PACUETHI

[Tpaktuueckas padota Ne 3. «Pemienue

27 AKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME 1
"Hemeramnsl"»

28 KonTponbHas pabora no remam «MeTtasuibi» 1
u «Hemeramnb»

29 Heopranudeckue u opraHndeckue KUCIOTHI. 1
Heopranuueckue u opraHn4eckue OCHOBaHUS
AMboTepHbIe HEOPraHUYECKUE U

30 opranuveckue coequHenus. [ eneTnueckas 1
CBSI3b HEOPTaHMYECKUX M OPTraHUIECKUX
BEIIIECTB
Posb xumun B oGecrieyeHnn 3K0JI0rHYEeCKOH,

31 SHEPreTUYeCKON U MUIEBOI 0€30MacHOCTH, 1
Pa3sBUTHU MEIUIITHbI
[IpencraBienust 06 0OIMMX HAYUHBIX

32 IIPUHIIAIIAX TPOMBIIITIEHHOTO IOTY4YEeHHUS 1
BO)XHEHIIINX BELIECTB

33 YenoBek B MUpE BEIIECTB U MAaTEPHUATIOB 1

34 XWMHUS ¥ 310pOBbE YEIIOBEKA

OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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