MYHULIUIAJIBHOE OBLLIEOBPASOBATEJIbHOE YUYPEXJIEHUE
«CPETHAS LIKOJIA Ne 45 I3EPYKMHCKOI'O PAMOHA BOJITOT'PAIA»

PACCMOTPEHO COI'JTACOBAHO VTBEPXIEHO

Ha 3acefanuu MO yuutenei 3amecTuTENb AUpekTopa no YBP ITpukaz MOY CI Ne 45
€CTECTBEHHBIX U OOILECTBEHHBIX

JUCLMIUIAH i //
) j///ﬂ L J; =

A.A. MaTgeéBa W.A. Belukoa O s
ITporokon Nel ot 31.08.2026 r. 31.08.2026 r§’ z

PaGouasi nporpamMmma
(ID 9239791)

yuebHoro npexmera «Xumusi. basoBblil ypoBeHb»

ans obyyaromuxes 10 — 11 knaccos

PaGouasi mporpaMMa cOCTaBJjieHa HA OCHOBe
KoucrpykTopa pa6o4nx nporpamMmm

Boarorpan, 2026



HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE cpeaHero ooOmiero oOpa3oBaHUs
paspaborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoii deneparuny», TpeOOBaHUN K pe3ylibTaTaM OCBOCHUS
dbenepanbHOl 00pa30BaTENbHONW MPOrpaMMbl CPEIHEro OO0IIero 00pa3oBaHUs
(®OIT  COO), npencraBiaeHHbIX B PeneparbHOM  T'OCYAapCTBEHHOM
obOpazoBatenbHoM cranaapre COO, c¢ yuérom Konuenuuu mnpenogaBaHus
ydyeOHOro mpeamera «XuMusi» B oOpa3oBaTelIbHBIX opraHuzanusix Poccuiickoit
Qdenepanvy, peaqu3yIOMIUX OCHOBHBIE O0pa3oBaTeNbHBIE MPOrPAMMBI, U
OCHOBHBIX TnONIOKeHHM «CTparernn pasBUTHS BOCOUTaHHA B Poccuiickon
Oepnepanuu Ha nepuon 1o 2025 ropa» (Pacnopsibkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO/M0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPENESICHUIO
oOuielt crpareruy 00y4yeHusi, BOCIUTAHUS U Pa3BUTHs O0YYaIOIIUXCS CPEICTBAMU
yueOHoro npeamera «Xumusi» ais 10—11 knaccoB Ha 6a30BOM ypOBHE COCTABHIIU
koHuenryaibHpie nojoxkeHus ®I'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJICH,
COJIepKaHMsl, PE3yJbTATOB OOy4YEeHUS] U TpeOOBaHUN K YPOBHIO MOATOTOBKHU
BBITTYCKHUKOB.

XUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMU
0011e00pa3oBaTeNbHON  OpraHU3AINK, SBISETCS HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CHY)XHT 3aBEpLIAIOIIMM 3TallOM peaju3alid  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYITUX
[EJIOCTHOM CHUCTeME XHMHYECKOro o00pa3oBaHUs. OTH LIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPHUPOJIBI, POPMUPOBAHUS MHUPOBO33PECHUS U OOIICH KYIbTYPHI
YeJIOBEKa, a TaKXe OKOJOTMYECKH OOOCHOBAaHHOTO OTHOUICHUSI K CBOEMY
3I0pOBbI0 M TpUPOAHON cpene. Peanusyercs xumuyeckoe oOpa3oBaHueE
oOyyJaromuxcs Ha YPOBHE CPEIHEro OO0IIero oOpa3oBaHUsS CPEACTBAMHU Y4EOHOTO
npeamera «XUMHS», COJAEpPKAHWE U TMOCTPOEHUE KOTOPOTO OMpEACieHbl B
nporpaMMe MO XUMHHU C YYETOM CHEeUM(PUKU HAYKHM XUMUU, €€ 3HAYCHUs B
MO3HAHUU TPUPOABl U B MaTEpHUAIbHOM >KM3HU OOINECTBAa, a TaKXe C Y4ETOM
o0IuMX 1eneldl W TMPUHIUIOB, XaPaKTEPU3YIOIIMX COBPEMEHHOE COCTOSTHUE
CHUCTEMBI cpeaHero ooIero oopasoBanus B Poccuiickoit deneparumn.

XUMHST KaK AJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UTPAET O0COOYIO POJib B
COBPEMEHHOW IUBUJIM3AINHI, B CO3JJaHUU HOBOW 0a3bl MaTepuaIbHON KYyJIbTYpBHI.
OnHa BHOCHUT CBO# BKJIaJl B ((OPMHPOBAHKE PAIIMOHATHLHOTO HAYYHOTO MBIIIJICHUS,
B CO3JIaHHE IICJIOCTHOTO MPEACTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O CIUHCTBE
NPUPOJIBI U YEJIOBEKa, KOTOpoe (HOPMUPYETCS B XMMHUU Ha OCHOBE IMMOHHUMAaHUS
BEILLIECTBEHHOI'O0 COCTaBa OKPY’KAIOIIETO MHPA, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOEHHEM BEII[ECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH 00JIACTSIMH MPUMEHCHHSI.



TecHO B3aMMOJEUCTBYsI C IPYTMMHU €CTECTBEHHBIMM HAayKaMH, XMMHs CTAJIa
HEOThEMJIEMOI YaCThbI0 MUPOBOU KYJIbTYPhl, HEOOXOAUMBIM YCIOBUEM YCIIEITHOTO
TpyJa M >KM3HU Kaxjaoro uieHa oOuiectBa. CoBpeMeHHas XUMHUSI KaK Hayka
CO3UJATENIbHAsl, KaK HayKa BBICOKMX TEXHOJOTMH HamlpaBlIeHa Ha pElICHUE
[JIOOAIBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTUSL YEJIOBEYECTBA — CBHIPHEBOM,
AHEPreTUYECKOM, MUILEBOM, IKOIOTHYECKO 0€30MaCHOCTH U OXpaHbl 310POBbSI.

B coorBercTBUM C OOIIMMH MHENSIMH W TMPUHIUIAMU CPEIHEro OOMIero
oOpa3oBaHus cojaepxanue npeamera «Xumusi» (10—11 kmaccrl, 6a30BbIN YpPOBEHB
U3Y4YEHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOLIEKYJIbTYPHYIO IMOATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 WM i  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIICIIHOIO BKIIYEHUS B JKU3Hb COLIMYMA, MPOIOJIKEHUS
00pa30BaHus B Pa3IMYHbIX 00JIACTAX, HE CBS3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsomuMHA  npeAMeTa  «XHUMHS»  SBISIIOTCA  0a30BbIE€  KYpChl —
«Oprannueckas xumuss» U «OOIas W HEOPraHUYecKash XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUs KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOI HayKHU: CUCTEMA
3HAHWM MO0 HEOPTaHWYECKOW XMUMUU (C BKIIOUEHHWEM 3HAHUM U3 00IIel XUMUU) U
OpraHn4ecKor XuMuu. POpMHUPOBAHUE JAHHOM CHCTEMBI 3HAHWW NPHU U3YYECHUU
npenMera 00ecrneyrMBaeT BO3MOMKHOCTh PAaCCMOTPEHMsSI BCErO MHOrooOpasws
BEIIECTB HA OCHOBE OOIIUX MOHITHH, 3aKOHOB U TEOPUN XHUMHUH.

CrpykTypa comepxaHus KypcoB — «Opranwdeckas xumus» U «OOmas u
HEOpraHu4YecKkass XUMHs» c(opmMupoBaHa B MporpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOr0 TOJX0/la K U3Y4YeHHI0 y4eOHOro mMarepuajia U o0O0yclOBJIEHa
UCTOPUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HaHUM Ha  ONpeaeNEHHBIX
TEOPETUYECKUX YPOBHsAX. Tak, B Kypce OpPraHMYECKOM XHWMHMH BEIIECTBA
paccMaTpHUBaOTCS HAa YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHNH, a TaKXke Ha YPOBHE CTEPEOXUMHUYECKMX M DIJIEKTPOHHBIX
OpeCTaBlIeHUd O cTpoeHuu BenlecTB. CBeneHuss 00 H3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTUU — OT YIJIEBOJOPOJIOB 0 CIOKHBIX OMOIOTHYECKU
AKTUBHBIX COEAWMHEHHH. B Kypce OpraHM4ecko XUMHHM NOJYYarOT pa3BUTHE
chopMHpOBaHHBIE Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHMs MEPBOHAYAIBHBIE
NPEICTaBICHUS O XUMUYECKOM CBSI3U, KIacCU(PUKAIIMOHHBIX MPU3HAKaX BEIECTB,
3aBACHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEAKIUN.

[lon HOBBIM yrjaom 3peHusi B mnpeamere «XuMHs» 0a30BOr0 YpOBHS
paccMaTpUBAETCs M3YyYECHHBIH Ha YpPOBHE OCHOBHOroO 00I1Iero oOpa3oBaHUs
TEOpeTHUUECKU MaTepuan u (AKTOJIOTMUECKHE CBEICHHMS O BEIIeCTBAaX U
XUMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHuueckas
XUMUSD» OOYyYaroUIMMCSl TPEAOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAYEHHUE
NEePUOJUYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX M METOJIOJIOTHYECKUX TMO3UIUH,



INIy0)Xe TOHSATh HMCTOPUYECKOE HM3MEHEHHE (YHKIMI 3TOro 3akoHa — OT
00001aro1Iel 10 OOBSACHSIONIENH U TPOrHO3UPYIOIIEH.

Enunas cucrema 3HaHUN O BaKHEHIIMX BEIIECTBaX, MX COCTABE, CTPOCHUH,
CBOMCTBax W INPUMEHEHHH, A TAKXKE O XUMHUYECKHUX PEAKLUMAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomojHsercs B Kypcax 10 um 11 xjmaccoB
AJIEeMEHTaMH  COZEpP’KaHUs, HMEIOIIMMH KYyJIbTYPOJOTMYECKUM W NPHUKIATHON
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TNOHMMAHHUIO B3aUMOCBSI3M XUMHH C
OPYTMMHU HAyKaMH{, PacKpbIBAalOT €€ pOjb B IO3HABAaTEIbHOM M NPaKTUYECKON
JESITENFHOCTA YEJIOBEKa, CIMOCOOCTBYIOT BOCIHMTAHUIO YBAXKEHHUS K TPOIECCY
TBOPYECTBA B O0JIACTH TEOPUU U MPAKTUYECKUX MPUIOKEHUU XUMUHU, TTOMOTAIOT
BBIIIYCKHUKY OpPHUEHTHPOBATbCS B OOLIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npobiemMax, CBA3AHHBIX C XUMHEH, KPUTHUYECKH OCMBICIUBATh HMHPOpPMAIUIO U
OpUMEHATh €€ [ TONOJIHEHUS 3HAHWM, pEIIeHHs HHTEIUIEKTYalbHbIX |
AKCIIEPUMEHTAJIbHBIX MCCIEN0BATENbCKUX 3a/1au. B 1enoM copepkaHue yueOHOro
npeamera  «XUMHUS»  JaHHOTO  YPOBHS  HM3YYEHHMs] OpPHUEHTHUPOBAHO  Ha
(GopmupoBaHue y 0OydaroIIUXCsl MHPOBO33PEHUECKOH OCHOBBI ISl MOHUMAaHMS
¢unocopckux HIEH, TaKUX Kak: MaTEepHAIbHOE €JUHCTBO HEOPraHUYECKOro H
OpPraHMYecKOro Mupa, OOYCIOBJIEHHOCTb CBOWCTB BEIIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb IPUPOAHBIX SBIECHUNW NYyTEM OSKCHEPUMEHTA W
pelIeHus] MPOTUBOPEYMH MEXAy HOBBIMU (akTaMM H  TEOPETHYECKUMU
IPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEIICHUH SKOJOTUYECKUX MpodIieM, a
Takke mpooseM cOepeKeHUs] IHEPTETUUECKUX PECYPCOB, ChIPbs, CO3JaHUs HOBBIX
TEXHOJIOTUM U MATEPHUATIOB.

B nmnaHe pemieHus 3agad4  BOCIHUTAHMS, pa3BUTUS U COLMAIMA3ALUHU
oOy4Jaromuxcs NPHUHATbIE NPOrpaMMOM IO XUMHUU MOAXOJbl K OIpPEAeSICHUIO
COJEpKaHUsl M TIOCTPOEHHUS MpeAMETa NPeayCMaTpUBAlOT (OpMHUpPOBaHUE
YHHUBEpPCAIbHBIX Y4E€OHBIX JEWCTBHH, UMEIOMMUX 0a30Boe 3HA4YEHHE JiA
pa3IMYHBIX BHJOB JCSITENBHOCTH: pEHICHWS NpodiieM, MOWCKa, aHauu3a u
00paboTKH MHPOPMALIMH, HEOOXOAUMBIX JIJIsl MPUOOPETEHNUS OIbITa MPAKTUYECKOM
U UCCIIEJOBATENbCKON ACATENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHHUU
XUMUH.

B npaktuke npemnogaBaHWsg XMMHUM Kak Ha YPOBHE OCHOBHOI'O OOLIEro
o0Opa3oBaHusl, TaK U HA YPOBHE CPEAHEr0 o0LIero 00pa3oBaHus, IPU ONpeIeICHUN
COJIEpKATEIbHOM XapaKTEpUCTUKU IieJied M3y4YyeHUs IpeAMeTa HalpaBlICHUEM
NEPBOCTENEHHON 3HAYMMOCTH TPAIUIMOHHO MPHU3HAETCS (POPMHUPOBAHUE OCHOB
XMMHUYECKON HayKH Kak OO0JIACTM COBPEMEHHOI'0 €CTECTBO3HAHMSI, MPAKTHYECKOU
JESTENbHOCTH YEJIOBEKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KyIbTyphl. C
METOAUYECKON TOYKM 3pPEHMsI TAKOM MOJXOJ K ONpPENEICHUI0 LENel H3ydeHMs
IpeIMeTa SABIJISIETCS BIOJIHE ONPABIaHHBIM.



CornacHO JaHHOW TOYKE 3pEHUs IVIABHBIMHM LEISIMU U3Y4YEHHUS MpeameTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBHSAIOTCS:

e (QopMHpOBaHHE CHUCTEMbl XMMHYECKMX 3HAaHUW Kak BakHeHIen
COCTABJISIIOLIEN €CTECTBEHHO-HAYYHOM KapTHHBI MUPAa, B OCHOBE KOTOPOWU
JIeKaT KIIOYEBbIC TOHITHS, (PyHIaMEHTaIbHbIC 3aKOHBI U TEOPUU XHMUH,
OCBOCHME SI3bIKa HAyKH, YCBOCHHE M IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIICHHE C UCTOpUEH
WX Pa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHME U pa3BUTHE NMPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEUIECTB M XUMHUYECKUX pEAKIMi, HEOOXOAMMBIX [JIsi NPUOOpETEHUs
YMEHUM OPUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMHUYECKUX SBJICHUH,
UMEIOLUX MECTO B MPUPOJIE, B TPAKTUUECKON U OBCEIHEBHOW KU3HH;

e pa3BUTHE YMEHHUU U CIIOCOOOB ACATEIBHOCTH, CBI3aHHBIX C HAOIIOICHUEM H
OOBSCHEHHEM XHMHUYECKOrO JKCIIEPUMEHTa, COOJIIOJICHUEM MpPaBUII
0e30MmacHoro oOpaIleHus ¢ BeUeCTBAMHU.

Hapsny ¢ atuMm, coaepxareibHas XapaKTepUCTHKA LIeJIel U 3a]a4 U3yUYCHUS
nperMeTa B IpOorpaMMe M0 XMMUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBHUU
C HOBBIMHM IPUOPUTETAMHU B CHCTEME cpeaHero oobuiero odpazoBanusi. CeronHs B
NpernojaBaHud ~ XMMHUM B OOJNbIeH  CTemeHW OTHAAETCS  MPEANOoYTEHUE
NPaKTUYECKON KOMIIOHEHTE COJepKaHUusd OOy4eHHUs, OpPUEHTHUPOBAHHON Ha
NOJITOTOBKY BBITYCKHUKA 00I11€00pa30oBaTENbHOW OpraHu3aluy, BIaJCOUIEro He
HAaOOpOM 3HaHUM, a (PYHKIMOHATILHOM TPaMOTHOCTBIO, TO €CTh CIOCOOaMU M
YMEHUSAMU aKTUBHOTO MOJYYEHUS 3HAHUN M NMPUMEHEHUS UX B PEaIbHOMN JKU3HU
JUTSL pELIEHUS IPAKTUYECKUX 3aad.

B cBs3u ¢ 3TUM TpW U3yYEHHM TIpeAMeTa «XHUMHS» JOMUHUPYIOIIEE
3HauUEHHE MPUOOPETAIOT TAKKE LIETU U 3aJ]a4H, KaK:

aganTamys 00y4aroluXxcsl K YCJIOBHSIM TUHAMHUYHO Pa3BUBAIOIIETOCS MHUPA,
dopmMupoBaHME  HMHTEIUIEKTYaJdbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caMo0OpPa30BaHUIO0, COTPYJHUYECTBY, CAMOCTOSTEIHbHOMY MPUHATHUIO T'PAMOTHBIX
pelIeHni B KOHKPETHBIX )KU3HEHHBIX CUTYaIIMSIX, CBA3aHHBIX C BEIIECTBAMHU U MX
IPUMEHEHUEM;

dbopmupoBaHue |y OOYyYarOMIMXCS  KJIIOUEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIMI), HMEIOIIUX YHUBEPCAIbHOE 3HAYEHWE JMJId Pa3IMYHbIX BHUIOB
JIESITENbHOCTU: PellleHus MpoOseM, MOUCKa, aHau3a U 00paboTKH HH(OpMAIUH,
HEOOXOIUMBIX JUIsI TPHOOPETEHHS ONbITa JEATEIbHOCTH, KOTOpas 3aHHMAeT
BaXHOE MECTO B I[IO3HAHWU XUMHUHU, a TaKXKe M OUEHKH C TO3UIUI
AKOJIOTHYECKON O€30MacCHOCTH XapakTepa BIMSHUS BEUIECTB M XHUMHUYECKHX
IIPOLIECCOB HA OPTraHM3M YEJIOBEKA U MPUPOAHYIO CpPEAY;



pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEIIEKTYAIbHBIX M TBOPYECKUX
CIOCOOHOCTEN 00yUYaroIUXCs: CIIOCOOHOCTH CAMOCTOSITENILHO MPUOOPETATh HOBBIE
3HAHUS 110 XUMHUH B COOTBETCTBUH C KU3HEHHBIMHU MOTPEOHOCTSAMH, UCTIOIH30BATh
COBpEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTUU Ui TOMCKAa U aHalu3a y4eOHOH u
HAYYHO-TIOMYJISIPHOM HH(OpMALIMM XUMHUECKOTO COJIEpIKaHuUs;

(dopMupoOBaHUE U pa3BUTHE Y 00YUJAIONIUXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIIICHHS, HAOII0AaTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPbIE 0COOEHHO
HEOOXOAMMBI, B YaCTHOCTH, NpPH IUIAHUPOBAHMM U TPOBEACHUU XHUMUYECKOTO
HKCIIEPUMEHTA;

BOCIIMTaHWE Y OOydJarommxcsi YOSKIEHHOCTH B TYMaHHUCTHUYECKON
HANpaBJICHHOCTH XMMHUH, €€ BaXKHOM pPOJNM B PEHICHWU TJIO0ANBHBIX MpoOiieM
paIMOHATBHOTO MPUPOIONOIB30BAHUS, TIOTIOIHEHUSI YHEPTEeTHUECKUX PECYPCOB U
COXpaHEHHUsl TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpexHOTO
OTHOILIGHUSI K TPUPOJE M CBOEMY 3/I0POBBIO, a Tak)Ke MPUOOPETEHHs OmbITa
UCIIOJIb30BAaHUSl TOJTYYCHHBIX 3HAHUUM M TPUHATHS TPAMOTHBIX pEIICHUH B
CUTYaIUsIX, CBA3AHHBIX C XUMHUYECKUMU SIBJICHUSIMHU.

B ydeOHOM miaHe cpenHero oOmero oOpa3oBaHUs Y4YEOHBINM MpeaMeT
«XuUMHsA», U3ydaeMblii Ha 0a30BOM ypOBHE, SIBISIETCS 00S3aTENBHBIM Y4eOHBIM
IpEIMETOM.

O011ee yncao 4acoB, OTBEAEHHBIX JJI U3YUCHHs] XUMUHU, HAa 0a30BOM YPOBHE
cpeaHero oobmiero oopazoBanusi, cocrapisier 68 yacos: B 10 kiacce — 34 yaca (1
yac B Hezento), B 11 kimacce — 34 yaca (1 yac B Henento).



COJEPXAHME OBYYEHUA
10 KITACC
OPI'AHNYECKAS XUMUA

Teopernvyeckne OCHOBbI OPraHUYECKOM XUMHH

[Ipenmer opraHM4YecKOr XUMUH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
MOJIyYCHUN HOBBIX BEIIECTB M MaTE€pUANIOB. Teopusi CTPOCHUS OPraHUYECKHX
coenuuenuii A. M. bytieposa, e€ ocHOBHBIE Mon0KeHUs1. CTpyKTypHbIE (HOPMYITBI
OpraHMYecKux BemecTB. ['omonorus, wu3omepus. XuMUYECKas CBSI3b B
OPraHUYECKUX COECAUHEHUSAX — OJUHAPHBIE U KPATHBIEC CBA3U.

[IpencraBnenue o kinaccupuKalMu OpraHuyeckux BemiecTB. HoMeHknatypa
OpraHUYECKUX COEAMHEHUN (CHUCTEeMaThyecKas) W TpPUBUAIbHBIE Ha3BAHMS
BAKHEHIIHX MPEICTABUTENEN KIIACCOB OPraHUYECKHUX BEIIECTB.

DKCNEPUMEHTAIbHBIE METOJIBl M3YYEHHUS BEIIECTB W WX NPEBPAILCHUM:
O3HAaKOMJIEHHE C O00pa3laMy OpraHUYeCKHX BEIIECTB W MaTepuajiaMd Ha HUX
OCHOBE, MOJICIMPOBAHUE MOJEKYJ1 OpPraHMYEeCKUX BEIIECTB, HAONIOJCHHE W
ONMCAaHUE IEMOHCTPAIIMOHHBIX OIBITOB MO MPEBPAILICHUIO OPTaHUYECKUX BEILIECTB
IIpU HarpeBaHuu (IJIaBJIeHUE, OOYTIMBaHUE U TOPEHHUE).

Yriesoxopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUW psig. MeraH W 3TaH —
OpOCTEHIINE MPEACTABUTENN AJKAHOB: (PU3MYECKHE W XHMHUYECKHE CBOMCTBA
(peakuuu 3aMenieHus W TOpPEHHUs), HaxXOXJCHHE B TMPUPOAE, MOJYyUYCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUIN Psfl. DTWIEH U NPOINUIICH —
OpOCTEHIINE MPEICTABUTENN aJIKEHOB: (PU3MYECKHE U XUMHUYECKHUE CBOWMCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, THUApaTallud, OKHUCICHUS U
NOJIMMEPHU3ALINH ), TTOJIyYeHUE U IPUMEHEHHUE.

Anxaguensl: Oyramuen-1,3 um merunOyraguen-1,3: cTpoeHue, BakKHEUIIHE
XMMHUYECKUE CBOWCTBA (peakius nonumepuszanuu). [lonmydyeHre CHHTETUYECKOrO
Kay4yyKa U PE3UHBL.

AJKHUHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, TOMOJIOTMUECKUM psifi. AIICTHIICH
— TMPOCTEWIINKA TPEICTABUTETh AJKHHOB: COCTaB, CTPOCHHE, (PU3MUECKHE U
XUMUYECKUE CBOMCTBA (peakiy TUJIpUPOBaHUs, TaJIOTEHUPOBAHUSI, TUApaTaIUH,
rOpeHusi), MOTyYeHUE U MIPUMEHEHHE.

Apenbl. benson: cocraB, crpoeHue, GU3MYECKHE U XMMHYECKHE CBOMCTBA
(peakuuu TrajJloreHUPOBaHUS W HUTPOBAHUS), MOJyYCHUE U NIPUMEHEHUuE. Tonyon:
cocmae, cmpoenue, ¢uauveckue U  XuMuueckue  ceolcmea  (peakyuu
2aN02eHUPOBAHUsl U HUMPOBAHUSA), NOAy4eHue u npumereHue. TOKCUYHOCTD



apeHoB. ['eHeTmyeckas CBs3b MEXAY YIVIEBOAOPOAAMH, IPHUHAMICKAIIAMHU K
Pa3JIMYHBIM KJIACCaM.

[IpuponHble HMCTOYHHMKU YTIiIeBOAOPOAOB. IlpupoaHblii Ta3 U TOMYTHbBIE
HedTsaHubie ra3pl. HedThs u e€ mpoucxoxnenune. CrocoObl mepepaboTku HeTH:
NEPEroHKa, KPEKUHI (TEPMUYECKUM, KAaTAIUTUYECKUW), muponu3. I[IpoaykTel
nepepaboTku He(dTH, UX TPUMEHEHUE B MPOMBIIUIEHHOCTA U B ObITy. KaMeHHbIN
yroJib ¥ MPOAYKTHI €ro NnepepadoTKH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHsS] BEHIECTB M HX NPEBpalICHUN:
O3HAaKOMJIEHHME C 00pa3lamu IUIaCTMAcC, KAaydyKOB M PE3WHbI, KOJUIEKIIUU
«Heptp» u  «Yrodb»,  MOAENIMPOBAHUE  MOJIEKYJ  YIJIEBOJAOPOJIOB U
raJIOr€HONPOU3BOIHBIX, IPOBEICHNE MPAKTHYECKOW pabOThl: MOJy4YeHHUE ITUIICHA
Y U3YYEHHUE €r0 CBOMCTB.

Pacuérnble 3anaun.

BrluncneHuss mo ypaBHEHHMIO XUMHUYECKOM peaknuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WJIM MPOAYKTa PEAKIMU MO MU3BECTHBIM Macce,

00BEMY, KOTMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WX MPOYKTOB PEAKIINN ).

Kucaopoaconep:xaiue opranudeckue coeuHeHUs

[IpenenbHBIE OMHOATOMHBIC CHUPTBL. METaHON W JITAHOJ: CTPOCHHE,
duznueckne W XUMHUYECKHE CBOWCTBA (PEakiMd C aKTHBHBIMH METaUIaMH,
raJIOTEHOBOJIOPOIaMH, TOpPEHHUE), TpUMEHeHue. BomopoaHble CBS3H MEXKIY
MOJIEKYJIaMU CITUPTOB. J{eficTBHE METaHOIa U ATAaHOJIa Ha OPTaHU3M YeTIOBEKa.

MHoOroaTOMHBIC  CHUPTHL. OTWICHIJIUKONb W  TJUIEPUH: CTPOCHHE,
duznuecke W XUMHUYECKHE CBOWCTBA (B3aUMOJCHCTBHE CO MICIOYHBIMU
MeTaJJlaMH, KaueCTBEHHAs PEaKIus Ha MHOTOATOMHBIC CIUPTHI). JlelicTBUe Ha
OpraHu3M uenoBeka. [[puMeHeHne raurepruHa U STUIICHTITAKOJIS.

@deHoM: CTpOCHHWE MOJEKYNbl, (U3NYECKHEe W XHUMHUYECKHE CBOWCTBA.
Toxcuunocts enona. [Ipumenenue genona.

Anpaerunpl U KemoHul. DopManbIerui, AameTaabAeTHA: CTPOCHHE,
duznyeckre W XUMHUYECKHE CBOWCTBA (pEaKIMHM OKWCICHUS W BOCCTAHOBJICHWS,
Ka4eCTBCHHBIE PEAKIINH), IOYICHHE U TIPUMEHEHUE.

OnHOOCHOBHBIE TpeeNbHBICE KapOOHOBBIE KHUCIOTHL. MypaBbUHAS W
YKCyCHasl KHCIIOTBI: CTPOCHHE, (PH3WYECKUe W XMMHUYECKHE CBOWCTBA (CBOMCTBA,
oOmue I Kiacca KUCIOT, peakius 3TepuuKaIim), mojaydyeHue U MpuMeHeHue.
CreapuHoBasi U OJIEMHOBAs KUCJIOTHI KaK MPEICTABUTEIN BBICHIUX KapOOHOBBIX
KUCTOT. MbUTa KaK COJIM BBICIITUX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

CrnoxHble 3(QHUpBl KaK MPOW3BOJHBIE KapOOHOBBIX KHCIOT. [wmaponus
cnoxHBIX 3¢upoB. XKupsl. 'maponus xupos. [Ipumenenne xupoB. buomornyeckast
POJIb )KUPOB.



VYraeBoasl: cocTaB, kiaccu(UKalMs ~ yrieBoloB  (MOHO-, JOU- U
nojucaxapubl). [ 10ko3a — mpocTelnii MOHOCaxapu: OCOOEHHOCTU CTPOEHUS
MOJIEKYJIbl, (PU3MYECKHME U XUMUYECKHE CBOWCTBA (B3aUMOJEUCTBUE C
rugpokcugom menu(ll), okuciaeHne aMMHadyHBIM PacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIIOKO3bl), HaXOXJAEHUE B MPUPOAE, IPUMEHEHUE,
ounonornyeckas poisib. @orocunre3. pykTo3a Kak U30Mep IIHOKO3BI.

Kpaxman u nemnronos3a kak npupofHeie noauMmepbl. CTpoeHue Kpaxmania U
neoiao3bl.  du3nmyeckue M XUMUYECKHE CBOMCTBA KpaxMmana (THIpOJIN3,
KayeCTBEHHAs PEAKLMsI C HOIOM).

OKCIepUMEHTAIbHBIE METOJbl M3YYEeHHs] BEIIECTB M HUX MpeBpalleHH:
npoBe/ieHue, HaOJI0JICHUEe W OINHUCAHHWE JEMOHCTPALMOHHBIX OMBITOB: TOPEHHUE
CIUPTOB, Ka4E€CTBEHHbIE PEAKIMH OJHOATOMHBIX CHHUPTOB (OKHCIEHUE 3ITaHOJA
okcunom wmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOACHCTBHE TJUIEPUHA C
ruapokcuom menu(ll)), anpaernnos (okuciIeHNEe aMMHAYHBIM PacTBOPOM OKCHJA
cepeopa(l) u ruapokcumom wmemu(ll), B3zammomeicTBHE Kpaxmanga C HOJIOM),
IPOBENICHNE MTPAKTUYECKON PabOThI: CBOMCTBA pacTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérnble 3anaun.

Boblunciiennss 1Mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOr0 BEIIECTBA WM MPOIYKTa PEAKIIMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WX ITPOJYKTOB PEAKLINN).

A3oTrcoaepxaniye OpraHMuecKiue COeUHEHUS.

AMMHOKHCIIOTBI KaKk aM(OTepHble OpraHuyeckre coeauHeHus. duznueckue
U XUMHYECKHE CBOMCTBA aMHHOKHUCIIOT (Ha MpuMepe TiuiMHa). buomornyeckoe
3HaYE€HWE aMUHOKHCIIOT. [lenTuabl.

benku kak mnpupoIHBIE BBICOKOMOJIEKYJSIpHbIE coenuHeHus. llepBuunas,
BTOpUYHAs M TPETHYHAs CTPYKTypa OenkoB. XHMMHUYECKHE CBOWMCTBA OEJKOB:
TUIPOJIN3, IEHATYpAIIMs], KAYECTBEHHBIE PEAKIIMK Ha OeJKH.

OKCIEpUMEHTAIbHBIE METOAbl HM3YYEHHs] BEIIECTB M HUX IPEBpaIlCHMIA:
HA0JIIO/ICHUE U ONHMCAHKUE JEMOHCTPALIMOHHBIX OMNBITOB: JA€HATYypauusi OEJKOB IPU
HarpeBaHUM, IBETHBIC PEAKIIUN OCIIKOB.

BbicoKOMOJIEeKYJISIPHBIE COeIMHEHUSA

OCHOBHBIE MOHATHS XMMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEpPU3AIINH, CPEIHSS MOJIEKYIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COCAMHEHUNA —
NOJIMMEPU3ALINS U TTOJIMKOHAEHCALIHSL.

DKCIEepUMEHTAIbHBIE METOJbl HM3YYEeHHs] BEIIECTB M HUX MpEeBpalleHM:
O3HaKOMJIEHHE C o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4YyKOB.

MexnpeaMeTHbIe CBS3H.



Peanu3anpsa MeXNpeaMETHBIX CBSA3EU MPHU M3YYEHUH OPTaHUYECKOM XWMHH B
10 kmacce OCyIIECTBISICTCS 4epe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAYYHBIX TMOHATHHN, TaK W TOHSATUU, SBISIOMIUXCS CUCTEMHBIMH JJISI OTJEIbHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TTOHATHUS: SIBICHNE, HAYIHBINA (DaKT, TUTIOTE3a,
3aKOH, TE€OpHs, aHAJIU3, CUHTE3, KiacCU(UKalUs, MEePUOUUYHOCTh, HAOIIOACHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOAEITUPOBAHUE.

®duszuka: MmaTepus, DJHEprusi, macca, aToMm, OJJEKTPOH, MOJEKyJa,
SHEPreTUYECKU ypOBEHb, BELIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BeIEeCTBa, GU3UUECKUE BEITMUMHBI U €IUHUIIBI KX U3MEPEHUS.

buonorusi: kierka, opraHu3M, Ouocdepa, oOMEH BEIIECTB B OpPraHHU3ME,
¢dboTtocuHTE3, OMOJOTUYECKH AaKTHWBHBIC BemiecTBa (OCNKH, YTIEBOJIBI, >KHPHI,
(depMeHTHI).

['eorpadusi: MuHepanbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAEMbIE, TOTLIURO,
pecypchl.

TexHomorusi: NHUIIEBBIE MPOJIYKThI, OCHOBBI PAaIllMOHAJBHOTO IHUTAHUS,
MOIOIIIUE CPEICTBA, JTEKAPCTBEHHBIE U KOCMETHUUECKUE MpenapaThl, MaTepUabl U3
HCKYCCTBEHHBIX M CUHTETUYECKHX BOJIOKOH.

11 KVIACC
OBLIAA U HEOPTAHUYECKASA XUMMUSA

Teopernvyeckne OCHOBbI XUMHH

XuMU4ecKHil 3neMeHT. AToM. Sapo aroma, H30TONBL. DIEKTPOHHAS
000JI04Ka. DHEPreTUIecKre ypoBHH, MOMYPOBHU. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOCHHOCTH pachpeesieHus] 3JIEKTPOHOB MO OpOHUTANsIM B aTOMax
AJIEMEHTOB MEPBbIX YETHIPEX NEPUO0B. DJIEKTPOHHASI KOHPUTYpaLIKs aTOMOB.

[Tepuognueckuii 3akoH u llepuoanyeckass cucremMa XUMHUUYECKUX 3JIEMEHTOB
1. 1. MenneneeBa. CBsi3b MepuOAUYECKOro 3akoHa U llepmoandeckoil cUCTEMBbI
xumuyeckux anemeHToB [[. M. MeHneneeBa ¢ COBpEMEHHOW TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHUYECKUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX MU CIOXKHBIX BEIIECTB MO TPYINaM U TEpHUOaM.
3HaYEHHE MTEPUOINYECKOI0 3aKOHA B PA3BUTHH HAYKH.

Crtpoenue BemiecTBa. XUMHYECKass CBS3b. BHAbI XHMHYECKOW CBS3U
(KOBaJICHTHAsl HETOJSPHAsl U TOJISIpHAs, MOHHAs, MeTajundeckas). MexaHu3Mbl
o0pa3oBaHUsI KOBAJIEHTHOM XWMHUYECKOW CBs3M (OOMEHHBI W JOHOPHO-
akienTopHelil). BomopoaHas cBsi3b. BajaeHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okuciieHusi. IOHbI: KATUOHBI U aHUOHHI.



BemectBa  MOJIEKYISIpHOTO M HEMOJEKYJSIPHOTO  CTPOCHUA.  3aKOH
MIOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTAJUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKH.

[Tonsatue o mucnepcHbix cucreMax. VICTHHHBIE M KOJUIOMIHBIE PAaCTBOPBHI.
MaccoBas 10J1s BEIIECTBA B PACTBOPE.

Knaccudukanus HEOPTraHUYECKUX COEUHECHUM. Homenknarypa
HEOPraHMYECKNUX BEIIECTB. |'€HETHMYeCKas CBA3b HEOPraHUYECKHUX BEIECTB,
MIPUHAISKAIIUX K PA3JIUYHBIM KJIaccaM.

Xumuueckast — peakmus.  Kmaccudukamus  XUMUYECKHX — pPEakIuid B
HEOPraHWYECKOW U OPraHWYECKOM XMMHHU. 3aKOH COXPAHEHUS MAcChl BEIIECTB,
3aKOH COXPaHEHUS U NIPEBPAILECHUS SHEPTUU NTPU XUMHUUECKUX PEAKLIHSIX.

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT Pa3iaudHbIX (hakTopoB. OOpaTUMbIE
peakuuu. XuUMHYECKOe paBHOBecue. DaKTOpbI, BIUAIOIIAE HA COCTOSHHE
xumMuueckoro pasHosecus. Ilpunnun Jle [larense.

DnekTponutuyeckas aucconuanug. CuiabHble U ciialdble JeKTponuTsl. Cpena
BOJIHBIX PAaCTBOPOB BEILIECTB: KUCJIasl, HEUTpaJIbHAs, IIEITOYHAS.

OKHCITUTENBHO-BOCCTAHOBUTEIBHBIEC PEAKIINH.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYEHHMS BEIIECTB W WX MPEBPAILCHUN:
neMoHcTpanus Taomui «llepuoanmdeckas cucrema xuMuueckux sinementoB JI. U.
MeHnpeneeBa», U3ydyeHHE MOCIECH KPUCTALTMYCCKUX PEMIETOK, HAOIIOJCHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yioKEHUE TIEPOKCHIA
BOJIOPO/ia B MPUCYTCTBUM KaTAJIU3aTOPa, ONPEACIECHUE CPEIbl pACTBOPOB BEILIECTB
C TIOMONIBIO YHHUBEPCAIBHOIO HWHIUKATOpA, pEAKIMH MOHHOTO OOMEHa),
IIPOBENICHNE TPAKTUIECKON paboThl «BiusHue pa3nuyHbiX (GaKTOPOB HA CKOPOCTH
XAMUYECKOU PEAKLIUN.

Pacuérunlie 3amaqn.

Pacu€rel 1O ypaBHEHMSM XMMHYECKHX pEaKUUM, B TOM YHUCIIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCHOJIb30BAHUEM IIOHATHUS «MAaCCOBas
JIOJISI BEILIECTBAY.

Heopranuueckass XuMus

Hemerannel. Ilomoxkenne HemerayuioB B llepumoamueckoir  cucreme
xumuyeckux sieMeHtoB JI. M. MenneneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
®dusznyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCIIOPOJIa, cephl, pocdopa u yrieposa).

XUMHUYECKUE CBOMCTBA BaXKHEUIIIMX HEMETAJIOB (TaJIOT€HOB, CEpbI, a30Ta,
dochopa, yriaepomga W KpeMHUS) U HX  COCIMHEHUM  (OKCHUJOB,
KHUCJIOPOJICOAEPKAIIUX KUCTOT, BOJAOPOJAHBIX COSAUHEHUN ).

[IprMeHEHNE Ba)KHENIINX HEMETAVIOB U UX COEAUHEHHUI.



Merannsl. 1lonoxenne meramnoB B llepuonnueckon cucteMe XUMHYECKUX
sanemeHtoB . . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
aToMoB MetasuioB. OOume guanyeckue cBoicTBa MeTamuioB. CIulaBbl METaJIOB.
DIIEKTPOXUMHUUYECKUIN P HAMIPS)KEHU METAJIOB.

XUMHUYECKHE CBOMCTBA BaKHEUIIMX METAJUIOB (HATPUM, Kalui, KaJbIIUM,
MarHui, aJlOMUHUHN, IIUHK, XPOM, KeJIe30, Meb) U UX COCTUHCHUI.

OO6mme crocoObl MmonyyeHus: MeTaioB. [IpruMeHeHre MeTaioB B OBITY H
TEXHUKE.

OKCIIEpUMEHTAIBHBIE METOJbl H3YyYEHMsS BEIIECTB M HMX NPEBpALICHUM:
U3y4YeHHE KOJUIeKIMH «MeTamibl U CIUIaBbl», 00pa3l0B HEMETAJUIOB, PELIECHUE
AKCIIEPUMEHTAJILHBIX 3aj7a4, HAOJIOJIEHWE U OINHUCAHUE JIEMOHCTPAI[MOHHBIX U
1a00paTOPHBIX OMBITOB (B3aMMOJEWUCTBHE TUAPOKCHIA aTIOMUHUS C PAacTBOpaMU
KHUCJIOT U LIEJI0YEH, KAYECTBEHHBIE pEaKI[MU Ha KATUOHBI METAJUIOB).

PacuérHble 3anayu.

Pacuérel macchl BemecTBa WM 00bEMa ra3oB MO HM3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YUYacCTBYIOIIMX B PEAKIMH BELIECTB,
pacu€rbl Macchl (00BEMA, KOIMYECTBA BELIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OAHO
U3 BEIIECTB UMEET NPUMECH.

XuMus U KU3Hb

Ponp xuMum B oOeCrieYeHHH SKOJIOTHYSCKOM, SHEPreTHYeCKOW W IHIIECBOM
0e30MacHOCTH, Pa3BUTHUM MenuLMHBL. [loHSATHE O HayyHBIX METOAAaX IO3HAHMS
BEIECTB U XUMUYECKHUX PEAKIIUM.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIIEHHOTO
IIOJIYYEHHUsI BAXKHEUIINX BEILIECTB.

UYenoBek B MHpE BEUIECTB M MATEPUAIIOB: BAKHEMIINE CTPOUTEIBHBIE
MaTepuaibl, KOHCTPYKUHMOHHBIE MaTepuaibl, KpacKu, CTEKJIO, KepaMHKa,
Marepuanbl s JIEKTPOHUKHA, HAHOMAaTepUallbl, OPraHUYECKUE U MHUHEPAJIbHbIE
ya00peHus.

XUMHUSL M 3I0POBbE YEJIOBEKA: NpPAaBWJIa HCIOJb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuia 0E30MaCHOTO MCIIOJIb30BAHUS MPENapaToB OBITOBON XUMUU
B IIOBCEJIHEBHOM KU3HH.

MexnpenMeTHbI€ CBS3H.

Peanuzanust MeXNpeAMETHBIX  CBsI3ed NOpM  H3ydyeHUH oOwmed u
HEOpraHM4ecKkoi xuMuu B 11 Kjacce OoCcymIecTBIIETCS YEPE3 MCIOJIb30BAHUE KaK
OOIMX eCTEeCTBEHHO-HAYYHBIX TIOHATHH, TaK U TOHATUN, SIBJISIOMIUXCS
CHUCTEMHBIMM I OTAENBHBIX PEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAY4YHBbIE MOHSATHS: HAY4YHBIM (DakT, rumoresa, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KiIaccuukauus, TMEepUOJUYHOCTh, HAOIIOIEHNUE,
JKCIIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, SBJICHUE.



dwusuka: MaTepus, YHEPIHsI, Macca, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH,
U30TOII, PaJIMOaKTUBHOCTD, MOJICKYJIA, SHEPIETHUCCKHI YPOBEHb, BEIIECTBO, TEIIO,
00bEM, arperaTHoOe COCTOSIHHE BEIIECTBA, (DM3MUYCCKHUE BEIUYMHBI U €IUHHIIBI KX
U3MEPEHUs, CKOPOCTb.

buomorus: kieTka, opraHm3M, OSKOCHCTeMa, Owmocdepa, Makpo- u
MHUKPOIJIEMEHTBI, BATAMHUHBI, 0OOMEH BEIIICCTB B OPraHU3ME.

I'eorpadusi: MuHEpalbl, TOPHBIC MOPOJbI, MOJC3HBIC UCKOMAaeMbIC, TOILIHMBO,
pPeCypCHI.

TexHoMorns: XUMUYECKasi MPOMBIIIICHHOCTh, METAJLTYPIHs, MPOU3BOJICTBO
CTPOMTEIBHBIX MAaTEpPHANIOB, CEIbCKOXO3SHCTBEHHOES IPOM3BOJCTBO, ITHIICBAS
OPOMBIIUIEHHOCTh,  (papMaleBTUYEeCKass  IPOMBIIUICHHOCTh,  IPOU3BOJCTBO
KOCMETHYECKHAX TPErapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepHAJIOB,
AJICKTPOHHAS MPOMBIIIIJICHHOCTh, HAHOTEXHOJIOT HH.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHM A [TIPOI' PAMMBLI 110 XUMUWN
HA BA30BOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
OOy4YarOIIMMHUCSL TMPOTrpaMM CpPEJHEro oO0ero oo0pa3oBaHus (JUYHOCTHBIM,
METanpeMETHBIM U mpeaMeTHbiM). HaydHo-mMeToamdeckol OCHOBOM st
pa3paboTKu TUIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHuUs SIBISIETCS] CUCTEMHO-/1€ATEIbHOCTHBIN MOAXO/.

B COOTBETCTBMM C CHCTEMHO-IESATEIBHOCTHBIM MOAXOIOM B CTPYKTYpE
JIMYHOCTHBIX PE3yJbTAaTOB OCBOCHUSA IpeaMera «XUMHsS» Ha YpPOBHE CPEIHETO
o011ero 06pa3oBaHus BIIEICHBI CIEAYIONINE COCTABISIONIHUE:

OCO3HAHHUE OOYYAIOUIUMUCS POCCUNCKONW Tpa)KAaHCKOM HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITENIbHOCTH U CAMOOIPEIEIICHHIO;

HaJIMIMEe MOTUBAIIMHU K O0yUCHHIO;

LEJICHANPABIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKJAEHUI JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX LIEHHOCTEW U UCTOPUUYECKUX TPAAULIUKA 0a30BOM HAYKH XMUMUHU;

TOTOBHOCTh MU CIHOCOOHOCTH OOYyYaromIMXcs PYKOBOJCTBOBAaThCA B CBOEH
JEATEIBHOCTH LEHHOCTHO-CMBICIOBBIMUA yCTAHOBKAMH, NPUCYIIMMH LEJIOCTHOU
CUCTEME XUMHYECKOr0 00pa30oBaHus;

HaJIMYKE MPaBOCO3HAHUS IKOJIOIMYECKON KYJIbTYpbl U CLIOCOOHOCTHU CTAaBHUTh
LEIU U CTPOUTH )KU3HECHHBIE IIAHBI.

JIngHOCTHBIE pE3yJbTaThl OCBOECHMS Ipeamera «XHMHsS» ITOCTUTAIOTCA B
€IMHCTBE Y4YeOHOM M BOCIHUTATEIbHOW JAESATEIbHOCTU B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COUMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH
U HJleajJjaMu POCCUHCKOrO TPa¥JAaHCKOrO OOIIECTBA, MPUHATHIMH B OOIIECTBE
HOpMaMHd W [paBWIaMHU  TOBEJEHUS, CHOCOOCTBYIOUIMMH  Ipoleccam
CaMOITO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOIO CTAHOBIIEHUS JIMYHOCTHU
00yyJarommxcs.

JInyHOCTHBIE pPE3yNbTATBl OCBOCHUS NpPeAMETa «XHUMUS»  OTPAXKAIOT
c(OpMUPOBAHHOCTh ONbITA TMO3HABATEIBHOM W TPAKTHUECKOH [EATENbHOCTH
0o0y4Yaromuxcs 1Mo peaju3alyy NPUHATHIX B OOIIECTBE LIEHHOCTEN, B TOM YHUCIIE B
YacTu:

1) rpa:xaaHCKOro BOCIIUTAHUSA .

OCO3HAHUSI 00YYAIOIIUMHUCA CBOUX KOHCTHUTYIIMOHHBIX MPaB U 0053aHHOCTEH,
YBQKEHHUS K 3aKOHY U IPABONOPSIAKY;

NPEACTABICHUS O COLUMAJIbHBIX HOpPMax M MpaBWiIaX MEKINYHOCTHBIX
OTHOIIECHUHN B KOJIJICKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOM JEATEIbHOCTU MpU CO3AaHUHU
y4€OHBIX MPOEKTOB, PEUICHUU yYE€OHBIX M MO3HABATENbHBIX 3a/1a4, BBIIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHMMAaThb W MPUHUMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMeHTHI IPYTUX MPU aHAIHU3€ PA3INYHbIX BUJIOB YU4EOHOH 1€ATEIbHOCTH;

2) NIaTPHOTHYECKOr0 BOCTIMTAHUA

LEHHOCTHOI'O OTHOLIEHHUSI K HUCTOPUYECKOMY M HAY4YHOMY HAacCJIEAUIO
OTE€UYECTBEHHON XMMUH;

YBaXEHUSI K MPOLECCY TBOPYECTBA B O0JACTH TEOPUM M IMPAKTHYECKOIrO
NPUMEHEHUS] XMMUM, OCO3HAHMS TOTO, YTO JOCTHXKEHUS HAYKU €CTh Pe3yibTaT
JUIMTENbHBIX ~ HAOMIOJAEHUM, KPOMOTJIMBBIX  HOKCIEPUMEHTAIbHBIX  IOUCKOB,
HNOCTOSIHHOI'O TPY/1a YYEHBIX U MPAKTHKOB;

UHTEpECa W II03HABATEIBHBIX MOTHBOB B TMOJYYEHHUH M MOCIEAYIOIIEM
aHanu3e UHQOpPMALMU O MEPEJOBBIX JTOCTHXKEHHUSIX COBPEMEHHOW OTE€YECTBEHHOMN
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 TIOBEICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUM, CBA3aHHbIE C XUMUYECKUMHU SIBIICHUSIMH,
Y IPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUE M TOCTYIKH CBOMX TOBApHILEH C
NO3UIUMNA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE IMOCJIEICTBUM 3THUX
IIOCTYIIKOB;

4) dpopMuUpOBaHNS KYJIbTYPHI 310POBbS:

NOHUMAaHMS 1IEHHOCTeW 3710poBOoro u 0Oe3omacHOro oOpa3za KU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOIIEHHUS K COOCTBEHHOMY (PU3MUECKOMY H
IICUXHUYECKOMY 3/I0POBBIO;

coOroIeHUsT TIpaBui O€30MacHOro OOpaleHusi C BEMecCTBaMU B OBITY,
IIOBCEITHEBHOM )KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAaHMSI UEHHOCTH TMPaBWI HWHIWBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEACHUS B CUTYAIUsIX, YIPOXKAIOIINUX 37J0POBbIO U KU3HU JIOACH;

OCO3HAHMS TOCIEACTBUN M HENPUATUS BPEAHBIX NPHUBBIYEK (YHOTPEOICHHS
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4e€OHO-MCCIEI0BATEIbCKON
NEeSATENbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM U  APYrMX BHAAX
NEeSITENbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4YyacTHE B PEUICHUH NPaKTUYECKUX 3a]ay
COLIMAJIBHOM HAIPABJIIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3Y4EeHUIO Mpodeccuil pa3muyHoro pojaa, B TOM
YuCJie Ha OCHOBE MPUMEHEHUS TTPEAMETHBIX 3HAHUH 110 XUMUH;

YBaXXCHUS K TPYY, JIIOJSAM TPy/Aa U pe3yJibTaTaM TPYA0BOU JIESITEIIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY WHIWBUIYAIbHOW TPAEKTOPUHU
oOpa3oBaHus, Oymymiel mpodeccuu W peanu3aniu COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C Y4ETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpeOHOCTEH OOIIIECTBA;

6) IK0JI0rN4eCKOro0 BOCIIMTAHUSA:

AKOJIOTMYECKU 11€71€CO00Pa3HOr0 OTHOUICHUS K MPUPOAE, KaK HCTOUYHUKY
CYILIECTBOBAHMS KU3HU Ha 3EMIIE;

NOHUMAaHUSl TI00ATBHOIO XapaKTepa SKOJOTMYECKUX NPOoOJieM, BIUSHHUS
SKOHOMUYECKHUX MPOILIECCOB HA COCTOSIHUE MTPUPOIHON U COLUATILHON CPEIbI;

OCO3HAHUS HEOOXOJAMMOCTH WCIOJIb30BAHUS JOCTIDKCHUN XUMUHU IS
pelieHrs BOMPOCOB PallMOHATILHOIO MPUPOIO0NOIL30BaAHNS;

AKTUBHOI'O HEMPUATHS JIEUCTBUN, NPUHOCIIIUX Bpel OKpYKAlOLIen
NPUPOJHON Cpele, YMEHUS MPOTHO3MPOBATH HEOJIATONMPHUSATHBIE JKOJIOTHYECKHE
MOCJIEICTBUS NMPEANPUHUMAEMBIX IEUCTBUN U MPETOTBPALIATh UX;

HAJIUYUSl Pa3BUTOrO SKOJIOTMYECKOr0 MBIIIUICHUS, IKOJIOTHYECKON KYJIbTYPHI,
OIbITA NEeATEeNbHOCTH AKOJIOTMYECKON HaIPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IIO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
NpaKkTUKe, CIOCOOHOCTM M YMEHHMS AaKTHUBHO NPOTHUBOCTOSITH HICOJIOTHUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHHUSA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIIECTBEHHOW MPAKTUKH;

NOHUMaHUsl CHeUM(PUKA XUMUM KakK HayKd, OCO3HaHMS €€ poiu B
GbopMUPOBAaHUN PALMOHATBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHWUU IIEJIOCTHOTO
peACTaBiIeHUS 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUM TMPUPOAHBIX 3aKOHOMEPHOCTEH M pEHIeHUU NPOoOJeM COXpPaHECHUS
IPUPOTHOIO PAaBHOBECHS;

yOeKIEHHOCTH B OCOOOW 3HAYMMOCTH XWMHUHM IS  COBPEMEHHOU
IUMBWIM3ALMA: B €€ TyMaHUCTUYECKON HANpaBICHHOCTH W BaXHOM poOIUd B
CO3/IaHUM HOBOM 0a3bl MaTepUAIbHOU KYJIbTYpbI, PEHIEHUHU II100aJbHBIX MPOOIeM
YCTOMYHMBOTO PAa3BUTHS YEIOBEUYECTBA — CHIPHEBOM, IHEPIETUUECKOM, MUILEBON U
IKOJIOTHYECKOW O€30MacHOCTH, B PA3BUTUU MEAMIIMHBI, OOCCTICUCHUH YCIIOBUMN
YCHEIIHOTO TpyJa M JKOJOTUYECKH KOMGPOPTHOM JKM3HHU KaXJOro 4YieHa
0O0IIIECTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTU: TIOHMMaHUs CYHIIHOCTH METOJIOB
MO3HAHUS, UCIOIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOIb30BaTh



ToJTydaeMble 3HAHUSI JIJISl aHAIM3a U OOBSICHEHUS SIBICHUN OKPYXKAIOIIETO MHUpa U
MIPOUCXOIAIINX B HEM M3MEHEHUM, YMEHUS JIenaTh 000CHOBAaHHBIC 3aKJIFOUCHUS Ha
OCHOBE HAy4YHBIX (DaKTOB W MMCIONIUXCS JaHHBIX C I1EJIbI0  TOJyYCHHS
JIOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO HCIOJIb30BaTh XUMHUYECKHUE 3HAHUS IS
pelIeHHs POOJIEM B pealbHBIX KU3HCHHBIX CUTYAIIHSX;

MHTEpeca K TIO3HAHUIO M UCCIIeIOBATENIbCKOM IeATEeIbHOCTH;

TOTOBHOCTM U  CIOCOOHOCTH K  HEMPEPHIBHOMY  0O0pa30BaHUI0 U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWWA 10 XUMHUU B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMH;

MHTEpeca K 0COOEHHOCTSM TpyJa B Pa3IUYHBIX cepax mpodeccrHoHaTbHON
TeSITeTHHOCTH.

METANPEIMETHBIE PE3YJIBTATDI

MeranpeaMeTHble pe3ysbTaThl OCBOCHUS yuyeOHOro mpeamera «XuMHUs» Ha
YpOBHE CpeIHET0 00111er0 00pa30BaHus BKIIOUYAOT:

3HAQYUMBIE  JUIS dopMUpOBaHUS ~ MHUPOBO33PEHUS oOy4aromuxcs
MEXIUCIUIUIMHAPHBIE (MEXKIIPEeIMETHbIE) OOIIEHAay4YHbIE MOHATHUS, OTPa’KAOLINe
[EJIOCTHOCTh HAay4YHOM KapTUHBI MHUPAa W cCHeuu(uKy METOJOB I[O3HAHUS,
UCTIONBh3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIECTBO, SHEPTHUs, SBIICHUE,
polLecC, CUCTEMa, HayYHbI (aKT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpusl, UCCIIEI0OBaHNE, HAOIIOACHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHUE);

yHHUBEpCalbHble yueOHbIEe JeHCTBUS (TMO3HABATEIbHbIE, KOMMYHHKATHBHbIE,

PETYJISTUBHBIE), o0ecreynBaroIne (dbopmHpoBaHue (yHKLIHOHAIBHOM
I'PaMOTHOCTH U COLIMAJIBHOM KOMIIETEHIIUU 00YyYaroInXCs;
CIIOCOOHOCTH o0yyarouxcs UCII0JIb30BaTh OCBOCHHBIE

MEXTUCIIUTUTMHAPHBIE, MUPOBO33PEHUYCCKUE 3HAHUS W YHHBEPCAIbHBIC y4eOHBIE
JICWCTBUS B MIO3HABATEILHOW U COLMAIIBHON MIPAKTHUKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATEIBHBIMH, KOMMYHHMKATHUBHBIMH W PETYJISTHUBHBIMU
ICUCTBUSIMU.

OBJaaneHue YHUBEPCAJIbHBIMU y4eOHBbIMH MO3HABATEJIbHBIMH
JefiCTBUSIMMU :

1) 6a30Bble JIOrHYecKue JAeicTBUSI:

CaMOCTOSATETLHO  (OPMYNHpPOBATH W AKTyaIM3UPOBATh  MPOOIIEMY,
BCECTOPOHHE €€ pacCCMaTpPUBATh;

ONpeAeisaTh LEIH JEATEIbHOCTH, 3aJlaBas MapamMeTpbl M KPUTEPUH HX
JOCTHKEHUS, COOTHOCHUTB PE3YJIbTAThI AEATEIBHOCTH C ITOCTABJICHHBIMU LIETAMU;

WCIIOJIb30BAaTh MPU OCBOCHUW 3HAHUU NPUEMBI JOTMYECKOTO MBIIUJICHHUS —
BBIJICTIATh XAPAKTEPHBIC MPU3HAKU TOHITUA U YCTAHABIMBATh WX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS JIJI1 OOBSICHEHUS OTACNbHBIX (DAKTOB U
SIBJICHUM;

BBHIOMpATh OCHOBAHUS U KPUTEPUU JJI KJacCU(PUKAIMU BEIIECTB M
XAMUYECKHUX PEaKIU;

YCTaHABIUBaTh NPUYUHHO-CICICTBEHHBIE CBSI3M MEXAY H3YyYaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE pACCYXKIEHUs (MHIYKTUBHbBIC, JEIyKTUBHBIE, IIO
AQHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH U TMPOTUBOPEUYUS B paccMaTpPUBAEMbIX
SIBJICHUSIX, (DOPMYIUPOBATH BHIBOJIBI M 3AKITFOUCHUS;

MPUMEHATH B MPOIECCE MO3HAHUSI, UCIIOJIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MO/IENH, PE0OPA30BBIBATH MOJIETBHBIE MPECTABICHUS — XUMHUECKUIT
3HaK (CHMBOJI) DJJE€MEHTa, XUMHYecKas (QopMmysia, YpaBHEHHE XHMHUYECKOU
peaKkIuu — MpU PEIICHUU Y4eOHBIX MO3HABATENIbHBIX M MPAKTUYECKUX 3ajad,
NPUMEHSTh Ha3BaHHbBIE MOJICJIbHBIC MPECTABICHUS JJIsI BBISIBICHUS XapaKTEPHBIX
IIPU3HAKOB M3y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIUN.

2) 0a3oBbI€e HCCIeI0BaTEIbCKUE 1eHCTBUSI:

BJIQJIETh OCHOBAaMU METOJIOB HAy4YHOTO MO3HAHUS BEIIECTB U XHUMHUYECKHUX
peaKLnil;

dbopMyIHpOBaTh LIETU U 33a]1a4l UCCIIEIOBAHNUS, UCIIONIH30BATh MTOCTABICHHBIC
U CaMOCTOSITENhHO C(HOPMYTUPOBAHHBIE BOMPOCHI B KadeCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI Il (DOPMUPOBAHUSI TUIIOTE3BI MO MPOBEPKE MPABUIBLHOCTHU
BBICKA3bIBAEMBIX CYKJICHUH;

BJIQJICTh HABBIKAMU CaMOCTOSATEJIBHOTO IUIAHUPOBAHUS W MPOBEICHUS
YUYEHUYECKHX IKCIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHUS HAOIIOJATh 32 XOJIOM
npoLecca, CaMOCTOATENbHO MPOTHO3UMPOBATh €ro pe3yibrar, (HOpMyIupoBaTh
0000111eHHS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMS,
COCTaBJIITh OOOCHOBAHHBIN OTUET O MPOICIIAaHHON paboTe;

OpUOOPETaTh OMNBIT YYEHUYECKOHM MCCIIEIOBATEIbCKOM U MPOEKTHOM
JESATENbHOCTU, MPOSBISITE CIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSATEIbHOMY
MOMCKY METOJIOB pEIICHUS TMPAKTUYECKUX 3a]ay, IPUMEHEHUIO Pa3IUYHBIX
METOA0B MO3HAHMUSI.

3) pa6ora c nunpopmanueii:

OPUEHTUPOBATLCA B PA3JIUYHBIX HCTOYHMKAX HWHOOpManuu (HAy4dHO-
NOMyJIsipHasl JIUTEpaTypa XHUMHYECKOTrO COJAEpKaHUs, CIpPaBOYHBIE MOCOOUS,
pecypcel MHTepHeTa), aHaau3upoBaTh WH(YOPMAIIMIO PA3IMYHBIX BUJAOB U (POpM
peACTaBIeHUs, KPUTHYECKHU OILICHUBATH eé JIOCTOBEPHOCTh u
HETIPOTUBOPEUYUBOCTH;



dbopMyTHpOBaTH 3aMpPOChl U MPUMEHATH PA3IMYHBIE METOIBI MIPU TOUCKE U
oroope wuHpOpMANKMKM, HEOOXOMMMOW JJIsS BBIMOJHEHUS YYEOHBIX 3aaad
ONPEIEIIEHHOrO THUIIA;

NpUOOPETaTh OMBIT HCIOIB30BAHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIUIHBIX IIOMCKOBBIX CUCTEM;

CaMOCTOSAITEILHO  BBIOMpaTh  ONTUMANBHYIO  (GOpMY  IPEACTABICHHUS
uHdopManuu (cxembl, rpadyKH, TUarpaMMbl, TaOJIUIIBI, PUCYHKH U IPYTHUE);

UCIIONIb30BaTh HAYYHBIA S3BIK B KadeCTBE CpeACTBAa NpU paboTe C
XUMUYECKON WHGOpMAIMEe: TPUMEHSITh MEXIpeaAMeTHbIe ((hu3udeckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBI, (hOpMYJibl, a0OpEeBUATYpPbI, HOMEHKIATYPY;

UCIIONIb30BaTh W MpPeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA
HATJISTHOCTH.

OgyajgeHne yHUBePCAIbHBIMH KOMMYHUKATUBHBIMU J1€HCTBUSIMM:

3a/1aBaTh BOIMPOCHI IO CYIIECTBY OOCYXIaeMOM TEMbI B XOJ€ JUaora W/Wim
JUCKYCCUH, BBICKa3bIBaTh  HAeH, (GOPMYJIMPOBATH CBOU  MPEAJIOKEHUS
OTHOCHUTEJIHHO BBITTOJHEHHS TPE/JIOKEHHON 3a/1a4u;

BBICTYIIaTh C TMPE3CHTAIMEH pe3ylIbTaTOB IO3HABATEILHON NEATEILHOCTH,
MIOJTYYCHHBIX CAaMOCTOSTEIHFHO HJIM COBMECTHO CO CBEPCTHUKAMM MPU BBHITTOJIHCHHH
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUYECKONW padOThl MO HCCIEAOBAHUIO CBOMCTB
W3Y4aeMbIX BEIECTB, peaM3aIliu y4eOHOTO MPOeKTa U (HOPMYITUPOBATH BHIBOJIBI
[0 pe3yJibTaraM MPOBEAEHHBIX HCCIENOBAHUN IMYTEM COTJIACOBAHUSA MO3ULMNU B
X0J1¢ 00CYKJICHHSI 1 0OMEHA MHEHUSIMH.

OByajieHre YHUBEPCAJIbHBIMH PETyJISITHBHBIMH JI€HCTBUSIMMU:

CaMOCTOSITETILHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO ITO3HABATEIHHYIO
NeATENbHOCTh, OMpenenss e€ Ieau W 3aJadyd, KOHTPOJIHUPOBaThH W IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh MpEJIaraeMblii  alrOpUTM JEUCTBHM TIpH
BBITIOJTHEHWM Y4YeOHBIX M UCCIIENIOBAaTEIbCKUX 3aJad, BbIOMpaTh Hambosee
3¢ eKTUBHBIN CcrMoco0 WX perieHus ¢ Y4ETOM TONYyYCHHsS] HOBBIX 3HAHUU O
BEIIECTBAX M XUMHUYCCKHUX PEAKITUSAX;

OCYIIECTBIISTh CAMOKOHTPOJIb CBOEH NIEATEILHOCTH Ha OCHOBE CaMOaHallU3a
U CaMOOIIECHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenMeTHble pe3ynbTaThl OCBOCHHS Kypca «OpraHuyeckass XUMHSI»
OTpaXkaroT:

c(hOpMUPOBAHHOCTb  TPEACTABICHUM O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XHMUU B TIO3HAHUU SIBJICHUU



opupoabl, B  (OPMUPOBAHMM  MBIIUIEHUS U  KYJbTYpbl JIMYHOCTH, €€
(yHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMOM JIs1 pEIIeHHs TPAKTUYECKUX 3a]a4
U 3KOJIOTMYECKH OOOCHOBAHHOI'O OTHOUIEHHUS K CBOEMY 3J0POBBIO U MPUPOJHOU
cpene;

BJIQJCHUE  CHCTEMOW  XMUMHUYECKMX  3HAHUM, KOTOpas  BKIKOYAET:
OCHOBOIIOJIAralollMe TMOHATUA (XUMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000J104Ka aToMa, MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPULIATENIbHOCTh, XUMUUECKas]
CBsI3b, CTPYKTypHasi gopmyina (pa3BépHyTass M COKpall€éHHas), MOJb, MOJIIpHas
Macca, MOJSpHBIM O0BEM, YrIepoJaHbI cKener, (yHKIHMOHAJIbHAsA TIpynna,
paauKai, U30Mepusi, U30MEPbI, TOMOJOTMYECKHUI Psifl, TOMOJOTH, YIJI€BOAOPO/IbI,
KHCIIOPOJ U a30TCOIAEPKAILHUE COCIMHEHHs, MOHOMEp, IMOJIUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEMHEHUS); TEOPUU U 3aKOHBI (TEOPUSI CTPOEHUS
opranudeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHUSI MaccChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUH SI3bIK XHMHH; MHUPOBO33PEHUYECKHE 3HAHUS,
JeKalue B OCHOBE IOHMMAHMS IPUYMHHOCTH M CHUCTEMHOCTH XHMHYECKHX
ABJICHUHM, (PAKTOJOTMYECKUE CBEICHHS O CBOWCTBAxX, COCTaBe, IMOJIYYCHUH U
0€30MaCHOM HCIIOJIb30BAaHUU BAXXHEHIIMX OpPraHUYECKHUX BEIIECTB B OBITY H
IPAKTUYECKOM 1eSITEeTbHOCTH YeNIOBEKa;

c(OPMUPOBAHHOCTh YMEHMUU BBISBIISATH XapaKT€pHbIE NPU3HAKU MOHSTHH,
YCTAHABJIMBATh UX B3aUMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOIIUE MOHATHS MpPU
OMKMCAHUM COCTaBa, CTPOCHUS U MPEBPALICHUI OPraHMYECKUX COSANHEHUM;

c(hOpMHPOBAHHOCTh YMEHHMM HCIOIb30BATh XUMHYECKYI0 CUMBOJIUKY IS
COCTaBJICHUS] MOJIEKYJSPHBIX U CTPYKTYpPHBIX (pa3BEpHYTOH, COKpAIIEHHON)
dopMyn OpPraHMYeCKHX BEIIECTB W ypaBHEHUH XHUMHUYECKUX pEaKIui,
U3rOTABJIMBATh MOJENU MOJEKYJ OPraHMYECKUX BEIIECTB I WILIIOCTPALUU UX
XUMHUYECKOT0 ¥ IPOCTPAHCTBEHHOI' O CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUN YCTAHABIMBATh IMPUHAIJIC)KHOCTh H3YUEHHBIX
OpraHMYEeCKMX BEIIECTB IO HX COCTaBy M CTPOEHUIO K ONpEACIEHHOMY
KJIaccy/Tpynne COoeAuHEHU (yriaeBOAOpOIbl, KHUCIOPOJ M a30TCOAEp aIIne
COCIIMHEHHUs, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMs), JaBaTb WM Ha3BaHUA 110
cuctematudeckoit Homenknatype (IUPAC), a takxe npHBOIWTH TPUBHAIILHBIC
Ha3BaHUS OTAEJbHBIX OPraHUYECKUX BEUIECTB (ITWIEH, MPONWIECH, AallETHUJIEH,
ATUJICHIJIMKONb, TIUIEpUH, (eHos, (popMmasiblerus, aleraiblerujl, MypaBbUHAs
KHCJIOTA, YKCYCHasl KMCJIOTa, OJICMHOBAsI KUCJI0TA, CTEAPUHOBAs KUCIIOTA, TIF0K034,
GpyKTO3a, KpaxmMa, LeJI0103a, MIHULIUH);

c(OpMHPOBAHHOCTh YMEHHS OINPEAENATh BHUABl XUMHYECKOM CBSI3M B
OpPraHUYECKUX COCIUHEHUSX (OJUHAPHBIEC U KPATHBIC);



c(hOpMUPOBAHHOCTb YMEHUS NPUMEHATH IOJIOKEHUSI TEOPUU CTPOECHUS
opranuuyeckux BeniectB A. M. bytiepoBa ajis1 00bsICHEHUSI 3aBUCUMOCTU CBOWCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUSI; 3aKOH COXPAHEHHMSI MACChl BEIIECTB;

chOpMHPOBAHHOCTh ~ yYMEHHM  XapaKTepU30BaTh  COCTaB, CTPOCHHE,
buznueckne W XUMUYECKHE CBONCTBA TUIUYHBIX TPEICTABUTEICH pPa3TMIHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, dTaH, ITWICH, MPOIUJIEH, alleTUJIEH,
Oyranuen-1,3, merwiOyraauen-1,3, GeH30J, METaHOJ, ATaHOJ, ITUJICHIJIMKOJb,
TJIAIEPUH, (EHOJ, aleTalbIerua, MypaBbUHAsT M YKCYCHas KHUCIIOTBHI, TJIIOKO3a,
KpaxMall, 1IeJIJTI0JI03a, AMUHOYKCYCHAsl KUCII0Ta), WJUTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXJy HHUMH YPaBHEHHUSIMH COOTBETCTBYIOIIMX XUMHWYECKUX PEaKIUil ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOYHUKH YTIIEBOIOPOIHOTO
Colpbd  (HE(Tb, NTPHUPOAHBIA Tra3, Yroiib), CHOCOOBI HUX MepepaboOTKU W
MPaKTUYECKOE MPUMEHEHHE MPOYKTOB MepepadOTKH;

c(OpMHPOBAHHOCTh YMEHUW TPOBOAUTH BBIYUCICHUS 10 XUMHUYECKHUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJTUYECTBA HMCXOJIHOTO BEIIECTBA WIIM TMPOJYKTa
peakIuu 1O W3BECTHBIM Macce, O0bEMY, KOJWYECTBY OJHOTO M3 HCXOJHBIX
BEIIECTB WM MPOTYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCTh YMCHHH BJIAJETh CHCTEMOW 3HAHUM OO0 OCHOBHBIX
METOAaX HAYYHOIO MO3HAHUS, UCIIOIb3YEMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX SBJICHUH (HaOM0IeHNE, U3MEPEHUE, IKCIIEPUMEHT, MOJICTUPOBAHNE),
UCIIOJIb30BaTh CHUCTEMHBIC XHWMHYECKUE 3HAHUS IS TPUHATHS PEUICHUH B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsiX, CBA3aHHBIX C BELIECTBAMH M HX
IPUMEHECHUEM;

c(hopMUPOBAHHOCTh YMEHUM COOJIO/IaTh MPaBUIIA MOJIH30BAHUS XUMUYECKOM
nocyao U jabopaTOpHBIM OOOpYJOBaHUEM, a TaKKe IpaBuiia OOpalleHUs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMH IO BBITIOJHEHUIO JIA0OPaTOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUJIAHUPOBATH U BBINOIHATh XUMHUYECKUM
AKCTIEPUMEHT (TIPEeBpAILlEHUs OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUYEHHUE
TUJIEHA W W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPTaHUYECKUX
BEIIECTB, JICHATypallusd O€JIKOB MPHU HarpeBaHUM, IIBETHHIC pEaKIMU OEJIKOB) B
COOTBETCTBHM C TIpaBUJIaMM TEXHUKU O€30MaCHOCTH TMpU OOpallleHUH C
BEIIECTBAMU U J1a0OpPATOPHBIM OOOpPYIOBAHHMEM, TMPEACTABIATh PE3YJbTAThI
XUMHYECKOTO JKCTIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIHUX
peakiuit 1 GOpMyIHPOBATH BEIBOALI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTb yMEHUW KPUTHYECKH aHAJU3UPOBATh XHUMHUYECKYIO
uHpOpMAIIMIO, TOJIY4aeMyl0 U3 pa3HbIX HMCTOYHUKOB (CpEACTBA MAaCCOBOM
uHbopmaruu, IHTepHeT U ApyTux);



chOpMUPOBAHHOCTb  YMEHUH  COOJNIOAaTh  MpaBWIa  SKOJIOTHYECKH
1[eJ1eco00pa3Horo MOBEAEHUS B OBITY W TPYAOBOM JEITEIBHOCTH B MLEAX
COXpaHEHUs! CBOEro 3/I0POBbSl W OKPYXKAIOIIEW MPUPOJHON Cpellbl, OCO3HABATH
OMAaCHOCTh BO3JICWCTBUSA HA >KUBBIE OPraHU3MbI ONPEACIEHHBIX OPraHUYECKUX
BEIIECTB, MOHMMas cMbIca mokasarens [IJIK, moscHaTh Ha mpuMepax CrocoObI
YMEHBILICHUSI W TPEAOTBPAIICHUS WX BPEIHOTO BO3JEHCTBUS HA OpPraHU3M
YeJIOBEKA;

JUTsT OOYYAIOIINXCA C OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 37I0POBBS: YMEHHE
OPUMEHATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJIaX ITO3HAHUSI BEILECTB U
XUMUYECKUX SIBJICHUH;

JUISL  CIeNbIX U CIHa0OBUIALIMX OOYYalolUMXCsi: YMEHHUE UCIOJIb30BaTh
penbeHO-TOUEUHYI0 cHCTeMy oOo3HaueHui JI. bpaiins mis 3anicu XUMHYECKUX

dbopmy.
11 KJIACC

[IpenmerHbie pe3ynbTaThl OCBOEHUS Kypca «OOmas u HeopraHmdeckas
XUMHS) OTPaXKaroT:

c(OpMHPOBAHHOCTh  MPEACTABICHUN: O XHUMHUYECKOW COCTaBIIAIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHPA, POJIM XMMHUU B TIO3HAHWUU SIBJICHUU
Opupoabl, B  (QOPMUPOBAHUK MBIIUIEHUS UM KYJbTYpbl JIMYHOCTH, €€
(G YHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUS MPAKTUIECKUX 3a7a
U 9KOJIOTMYECKH OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3/I0POBBIO M MPHUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHWH, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIAraIONIMe MOHATHSA (XMMHUYCCKUH 3JIEMEHT, aTroMm, M3oTom, S-, pP-, d-
ANIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISIPHBI OO0BEM,
BAJICHTHOCTD, 3JIEKTPOOTPULATEIBHOCTD, CTEIIEHb OKUCJIEHUS, XUMUYECKas CBSA3b
(KOBaJIEHTHAsI, MOHHAs, METAJUTMYECKAasi, BOJIOPOJIHAS ), KPUCTAIUIMUECKas PEIIETKa,
TUANBl  XUMUYECKUX  PEaKUUW, PpacTBOp, DJIEKTPOJUTHI,  HEIJIEKTPOJIUTHI,
AIEKTPOJUTHYECKAS JIUCCOLMALUSA, OKHUCIUTENIb, BOCCTAHOBUTEJb, CKOPOCTH
XUMUYECKON peakii, XUMHUYECKOE PABHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuogumueckun 3akon JI. M. Menneneena,
3aKOH COXPAHEHHUs MAacChl BEIIECTB, 3aKOH COXPAHEHHUS U MPEBPALLICHUS SHEPTUU
IpU XUMUYECKUX PEAKIUSAX), 3aKOHOMEPHOCTHU, CUMBOJIMYECKUUN SI3BIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHUSA, JIEKAIIME B OCHOBE NMOHUMAHWS MPUYUHHOCTH H
CUCTEMHOCTH XHWMMUYECKUX SIBICHUM, (PAKTOIOTHUECKUE CBEJICHHMS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U 0€30MaCHOM HCIOJIb30BAHUM BAXKHEUIITUX HEOPTaHUYECKUX
BEIIECTB B OBITY M MPAKTHUUECKOU JIEATETbHOCTH YEJIOBEKA;



c(hOpMUPOBAHHOCTh YMEHHUM BBISIBJISATh XapaKTEPHbIC MPU3HAKU TOHSTH,
yCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIL30BaTh COOTBETCTBYIOIIUE MOHSATHS MPU
OMMUCAHUU HEOPTAaHUYECKHUX BEIIECTB U UX MIPEBpaIlCHU;

c(hOpMHPOBAHHOCTh YMEHHMM HCIOIb30BATh XHUMHYECKYI0 CUMBOJIUKY IS
coctaBieHus (OpMysn BEIIECTB M  YpPaBHEHHM XUMHUYECKUX  PEaKIUH,
cuctematuueckyto HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTJEIbHBIX
HEOPraHMYECKUX BEIIECTB (YrapHbI Tra3, YIJEKHCIbIA Ta3, aMMHUaK, raméHas
U3BECTh, HETalIEHas U3BECTh, TUThEBAs CO/A, MUPUT U JIPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUH ONPEACIATh BAJICHTHOCTD M CTEMEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCAMHEHHUSX PA3JIMYHOIO COCTaBa, BUJ XUMHYECKOU
CBsI3U (KOBaJICHTHAs, MOHHAs, METAJJTNYECKasi, BOJIOPOJIHAS) B COCAMHCHMSIX, THII
KPUCTAJNIMYECKOW PEHIETKM KOHKPETHOrO BelIeCTBa (aTOMHAasi, MOJICKYJsIpHas,
MOHHAs, METAJUTMYECKasi), XapaKkTep Cpeibl B BOJHBIX PACTBOPAX HEOPTraHUUYECKUX
COCOUHECHUM,

c(hopMUPOBAHHOCTH YMEHUI yCTaHABJIMBaTh MPHUHAIIICKHOCTD
HEOPTraHMYECKUX BEIIECTB IO HMX COCTAaBYy K OMNPEASIEHHOMY KJacCy/Tpyrie
COeIMHEHUHN (MPOCThIE BEIIECTBA — METAJIBI U HEMETaJIbl, OKCU/bl, OCHOBaHUS,
KHUCJIOThI, aM(OTEepHbIE THAPOKCHUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHUI PACKPBIBATh CMBICI MEPUOIUYECKOro 3akoHa Jl.
U. MenpeneeBa u JeMOHCTPUPOBATH €T'0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIHHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTb YMEHUN XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX »3JeMeHTOB |—4 mepuonoB Ilepuonnueckoil CcUCTEMBI
XuMH4Yeckux djiemeHToB J[. M. MeHneneeBa, UCHONB3ysS MOHATHSA «S-, P-, d-
AIEKTPOHHBIE opOuTanmy, «QHEpPreTuYecKue YPOBHU», OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMUYECKUX DJIEMEHTOB U MX COCIMHEHUM
1o nepuojam u rpynmam I[lepuoandyeckor cucteMbl XUMHYECKUX 3JieMeHTOB 1. 1.
Menneneena;

chOpMUPOBAHHOCTb YMEHHMM  XapakTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMHYECKME CBOMCTBA HEOPraHMYECKHUX  BEHIECTB  PA3JIUYHBIX  KJIACCOB,
NOATBEPKAATh CYIIECTBOBAHUE T€HETHYECKON CBSI3M MEXKIYy HEOPraHUYECKUMU
BEII[ECTBAMU C MOMOIIIbI0 YPABHEHUN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUH;

c(hOpMUPOBAHHOCTh YMEHHS KJIAaCCU(PUIIMPOBATH XUMHUYECKHE PEAKIIUU IO
pPa3IMYHBIM TIpU3HAKaM (YUCIYy U COCTaBY PEArupyroIIUX BEIIECTB, TEIIOBOMY
aheKTy peakiu, U3MEHEHUIO CTEIEHEH OKHCICHHS SJIEMEHTOB, O0OpPaTUMOCTH
peaKklny, YYaCTHIO KaTaanu3aropa);

c(hOpMUPOBAHHOCTb YMEHHMM COCTABJISATh YpPaBHEHHUS PEAKIUU pPa3IudHBIX
THUIIOB, TIOJIHBIC U COKpAIIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, YUUThIBas
YCJIOBUSI, TPU KOTOPBIX 3TU PEAKIIUH UAYT JO KOHIA;



c()OpMHPOBAHHOCTh YMEHUW MPOBOAUTH PEAKLMH, I[OATBEPKIAIOIINE
KAUYECTBEHHBI COCTAaB PA3JUYHBIX HEOPraHUYECKUX BEILECTB, PACIIO3HABATH
OTBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEILIECTB;

chOpPMUPOBAHHOCTh YMEHHMM  PACKPBIBaTh CYIIHOCTh  OKHUCIHTEIHHO-
BOCCTAaHOBUTEJIbHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOro OajaHca
ATUX PEaKIUM;

c(OpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUUECKON
PEaKIUu OT PA3NMYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMHIECKOrO PaBHOBECHS
B 3aBUCHMOCTH OT BHeIlIHero Bo3zaeicTsus (npuniun Jle [larense);

c(hOpMHPOBAHHOCTh YMEHUN XapaKTepU30BaThb XHUMHUYECKHE IPOLIECCHI,
JeXKAIlue B OCHOBE IIPOMBILIJICHHOIO MOJY4YEHUs CEPHOW KHCIOTBI, AMMHAaKa, a
TaK)ke C(POPMUPOBAHHOCTHh MPEACTABICHUA 00 OOLIMX HAy4YHBIX NPUHLHUIAX WU
AKOJIOTHYECKUX MPOOJIeMax XMMUYECKOr0 MPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh YMEHUN NPOBOJUTH BBIYMCICHHS C HCIOJIb30BAHUEM
HOHATHUSL «MAaccoBasi JOJs BEIIECTBA B PacTBOpE», OOBbEMHBIX OTHOIICHHH Ta3oB
OpY XUMHYECKHX PEAKIMIX, MACChl BEIECTBA WK 00bEMa ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE WM O0BEMY OJHOIO U3 YYACTBYIOIIMX B PEAKIUHU
BEIIECTB, TEIUIOBOTO 3((eKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHHS MacCChl
BEILECTB, IPEBPALLECHUSA U COXPAHEHUS SHEPTUH;

c(hOopMUPOBAHHOCTh YMEHUM COOIO/IaTh MPaBUIIA MOJIH30BAHUS XUMUYECKOM
nocyao u nabopaTOpHbIM OOOpYJIOBaHUEM, a TaKXKe MpaBUiia OOpallleHUus C
BEIIECTBAMHU B COOTBETCTBUM C MHCTPYKIUSMHU IO BBIIOJHEHHIO JIaOOpAaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(OpMHPOBAHHOCTh YMEHUI IUIAHUPOBAaTh U BBINOJHATh XHUMUYECKHM
AKCIIEPUMEHT (pa3i0KeHHE MEePOKCHIA BOAOPOJa B MPUCYTCTBUU KaTalu3aTopa,
ONPEECIICHUE CpEAbl pPAacTBOPOB  BEIIECTB C IOMOIIBIO YHHBEPCAIBLHOIO
MHIUKATOPA, BIMSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKlvy,
peaklM MOHHOTO OOMEHA, KAaYeCTBEHHBIE pPEaKIUMU Ha Cyib(aT-, KapOoHAT- U
XJIOPUA-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE AKCIEPUMEHTAIbHBIX 3a/Jad IO
temaM «Mertamis» U «Hemeramibl») B COOTBETCTBMM C NpPaBWIAMH TEXHUKH
0€30MacHOCTH MPHU OOPAILEHUHU C BEIIECTBAMHU U JJAOOPATOPHBIM 000pYAOBaHUEM,
NpPE/ICTAaBIIATh PE3YJbTAaThl XUMHUYECKOTO JKCIepuMeHTa B (opme 3amucu
ypaBHEHUI COOTBETCTBYIOUIUMX pEaKIMid U (POPMYIHPOBATH BHIBOABI HA OCHOBE
3TUX PE3YJITATOB;

c(OpMHPOBAHHOCTh YMEHUN KPUTHUYECKH AaHAJIM3UPOBATH XUMHYECKYIO
uHpOpMaIIMIO, TOJY4aeMyl0 M3 pa3HbIX HMCTOYHUKOB (CpEeACTBA MacCOBOM
KOMMYyHUKanuu, UHTepHET U Ipyrux);



chOpMUPOBAHHOCTb  YMEHUH  COOJNIOAaTh  MpaBWIa  SKOJIOTHYECKH
1eIecoo0pa3Horo TMOBEAEHUS B OBITY M TPYJAOBOM JACATEIBLHOCTH B IEJAX
COXpaHEHUs! CBOEro 3/I0POBbSl W OKPYXKAIOIIEW MPUPOJHON Cpellbl, OCO3HABATH
OMAaCHOCTh BO3JEHUCTBUS HA KUBBIE OPTaHU3MbI OMPEICIEHHBIX BEIIECTB, HOHUMAs
cmbicn mokazarenst I[IJIK, mosicHATh Ha mNpuUMepax CHOCOObl YMEHBIICHUS U
MPEAOTBPAILICHUS UX BPEIHOTO BO3ICHCTBUS HA OPTaHU3M YEJIOBEKA;

JUIsl OOY4YaIOIINXCA C OTPAaHMYEHHBIMA BO3MOXKHOCTSIMH 37I0POBBS: YMEHHE
NPUMEHATh 3HAHHWS 00 OCHOBHBIX JOCTYIHBIX METO/IaX ITO3HAHUSI BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL  cHenbIX M ClHa0OBUIALIIMX OOYyYarolUMXCs: YMEHHUE UCIOJIb30BaTh
penbeHO-TOYeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins st 3anucu XUMHYECKUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoaunuyecrBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3iesioB 4 TeM (uudposbie)
Ne ni/m KonrTpoabnsbie | IlpakTnuyeckue
NporpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTbI pecypenI
Pasnea 1. TeopeTrnueckue 0CHOBbI OPraHNYeCcKOd XMMHH
IIpeamer opranndeckon xumuu. Teopus
1.1 CTPOEHUS OPTraHUYECKUX COEIUHEHUN A. 3
M. Bytneposa
Hroro mo pazneny 3
Paznen 2. YrieBoaopoasl
2.1 [IpenenbHbIE YrIIEBOAOPOIbI — aJKAHBI 2
99 HenpenenbHble yriieBoAOPOIbI: aTKEHBI, 5 1
aJIKa/IMeHbI, ATKUHBI
2.3 ApoMaTH4ecKHue yrieBoa0posl 2
94 [TpupoiHbIE HCTOUYHUKH YTIEBOIOPOAOB U 3 1
uX mepepadoTka
Hroro mo pazneny 13
Paznen 3. Kuciopoacoaepxamue opranndeckne coeIuHeHUus
3.1 Cruptel. Denon 3
39 Anpneruasl. KapO0oHOBBIE KHCIIOTHI. 7 1
CrnoxHuble 3(upbl
3.3 VYriaeBoanl 3 2




Htoro no pazneny

13

Pasnen 4. A3orconepxaiiue opranudeckue coeJuHeHUs1

4.1 AMUHBI. AMUHOKHCIIOTHL. benku 3
Uroro mo pazneny 3
Pa3znen 5. BoicokoMosieKyJIspHbIE COeINHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Konrpoabusie | IlpakTHyeckue
NMPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypchbl
Paznen 1. Teoperuueckne OCHOBBI XUMUH
Crtpoenue atomoB. [lepuoanueckuii 3aKoH
1.1 u Ileproanyeckas cuctemMa XMMUYECKUX 3
anemeHnToB J[. 1. Menneneena
12 Crpoenue BemiectBa. MHOTOOOpasue 4
' BCIIIECTB
1.3 XUMHYECKUE PEAKINH 6 1 1
Hroro no pazgeny 13
Paznen 2. Heopranuueckasi xummust
2.1 MeTtaisl 6
2.2 Hewmerans 9 1
53 CBs13b HEOPraHMYECKUX U OPTaHUYECKUX )
' BEILIECTB
Uroro no pazgeny 17
Pa3zpnen 3. Xumus u Ku3Hb
3.1 XUMHUS ¥ )KU3Hb 4
Hroro no pazueny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI' PAMMBI

10 KIJACC

Kon
NPOBEPSIEMOr0
pe3yJbTara

IIpoBepsieMble npeIMeTHbIE Pe3yJILTATHI 0OCBOEHHS OCHOBHOI
o0pa3oBaTeIbLHON NPOrpamMMbl CpelHero 001ero 00pa3zoBaHus

1

Teopernueckre OCHOBBI OPraHU4YECKON XUMHH

11

ChopMHpPOBAaHHOCTh MPEACTABICHUH O XUMHUYECKOH COCTaBJISIOIICH
€CTECTBEHHOHAYYHOW KApTHHBI MHpA, POJIM XHMHUU B TO3HAHUH
SBIICHUWA TIPUPOILI, B (HOPMHUPOBAHHHM MBIIUICHUS U KYJIbTYPHI
TUYHOCTH, €€ (YHKIMOHAIBLHOW TPaMOTHOCTH, HEOOXOIUMOM st
pelIeHus TPAKTHYECKUX 3a/ad W OKOJIOTHYeCKH O0O0OCHOBAHHOTO

OTHOLIEHUS K CBOEMY 3JI0POBBIO U IPUPOIHOM cpelie

1.2

Binanenue cucTeMON XUMHUYECKHMX 3HAHUM, KOTOpas BKIIOYAET:
OCHOBOIIOJIAraro e MTOHATUSA (Monekymna, BaJICHTHOCTD,
ANEKTPOOTPHULATEILHOCTh, CTENEHb OKHUCIICHMS, XUMUYECKas CBS3b,
MOJIb, MOJIIpHasi Macca, MOJIAPHBIA OO0BEM, YIJIEpOAHBIA CKEJET,
GyHKIMOHANbHAS ~ Tpynma,  paaudkal,  H30MepHs,  H30MEpHI,
TOMOJIOTHUECKHH DS, TOMOJIOTH, YIJE€BOJIOPOAbI, KHCIOPOA- U
a30TcoJep KaIllie COEIUHEHHs, OMOJIOrMYEeCKd AaKTHUBHBIE BEIIECTBA
(yrineBogpbl, >KUpbI, O€NKH), MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIDHBIE COEIMHEHUs); TEOPUH U 3aKOHbI (Teopus
XMMHYECKOT0 CTpoeHHus opraHudeckux semects A.M. byrtieposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKMH S3BIK XHMUH, (AKTOJIOTHYECKUE
CBEJICHUS O CBOMCTBAaxX, COCTaBe, IOJy4YeHHMH M 0O€30MacHOM
HCIIOJIb30BAaHUN  BAXHEMIIMX HEOPraHUYECKHMX U OPraHUYECKUX

BCIICCTB B 6I>ITy u HpaKTI/I‘-IGCKOI\/JI JACATCIBHOCTH YCJIOBCKA

1.3

ChopMUpOBaHHOCTh YMEHUH BBIABIATH XapaKTEPHbIE MPU3HAKH
MOHATUM,  yCTaHABJIMBAaThL WX  B3aWMOCBS3b,  HCIIOJIb30BAThH
COOTBETCTBYIOIIME TOHATHS IIPU OINHCAHUM COCTaBa, CTPOCHUS U

MPEBPALLIECHUN OPTAHUYECKUX COCTMHEHUI

1.4

c(OPMHPOBAHHOCTh YMEHHUH HCIIOJIB30BaTh XUMUYECKYI0 CHMBOIIHUKY
JUISL COCTaBJICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM,
cokpaméHHoOW) ¢GOpMyT OpPraHWYeCKHX BEIIECTB UM  YpaBHEHUU
XUMHUYECKHUX PEAKIH, U3rOTaBINBATh MOJEIN MOJIEKYJI OPraHUYEeCKUX
BELIECTB JUIsSl WIIIOCTPALUA MX XUMHYECKOIO M IPOCTPAHCTBEHHOTO

CTpOCHUS




1.5

ChopmupoBaHHOCT, ~ YMEHHMH  YCTaHaBIMBATh  MPUHAIJIEKHOCTH
M3YYEHHBIX OPraHMYEeCKUX BEILECTB IO MX COCTaBy U CTPOEHUIO K
omnpeAenéHHOMY Kiaccy (Tpymme) coeauHeHuil (yriieBoJopo.ibl,
KHCIIOPOJI U a30TCOJAEpKAIlllMe COCAMHEHHUS, BBICOKOMOJIEKYIISIPHBIC
COCIIMHEHUs), JaBaTh MM  Ha3BaHUS 1O  CHCTEMAaTHYECKOU

nomenkiarype (IUPAC)

1.5

C(bOpMI/IpOBaHHOCTB YMCEHHA OHNPCACIIATh BHUbI XHUMHYECKOH CBSI3H B

OpPraHNU4YCCKUX COCIUHCHUAX (OIII/IHapHLIe n I(paTHBIe)

1.6

C(bOpMI/IpOBaHHOCTB YMCHUA IMPHUMCHATD!: IIOJIOXKCHUA TCOPUU
CTPOCHUSA OPraHUYCCKHUX BCIHICCTB AM. ByTJ'ICpOBa JJIA O0OBSICHEHHS
3aBHUCUMOCTH CBOMCTB BEIIECTB OT HX COCTaBa M CTPOCHUSA, 3aKOH

COXPAaHCHUS MACChl BCIICCTB

VYrneBomopoasl.  Kucnoponcomepkamme W a30TCOAEpIKAIIHe

OpraHnu4YCCKUC COCAUHCHU. BBICOKOMOHeKyHHpHLIG COCOHMHCHUA

2.1

ChopmupoBaHHOCTE YMEHUN TPUBOAUTH TPUBUAIBHBIC HA3BAHUS
OTIENbHBIX OPraHMYECKHX BEIIECTB (3TUJIEH, IPONWIEH, AllETUJIEH,
STHJICHTJIMKONb, TIUICpUH, (eHon, (opManbIerus, aueTaabIerHl,
MYypaBbMHAs KHUCJIOTA, YKCyCHas KHCJIOTA, OJIEMHOBAas KHCJIOTA,
CTeapuHOBasi KHCJIOTa, TJI0OK03a, (PyKTO3a, Kpaxmai, IeJJI0s03a,

TJIALKH)

2.2

ChopMHUpOBaHHOCT, YMEHHH XapaKTepH30BaTh COCTaB, CTPOCHHE,
dbu3uvecKkue W XUMHUYECKHE CBOWCTBA THUIMYHBIX TMpEICTaBUTEICH
Pa3IMYHBIX KJIACCOB OPraHWYECKHUX BEIIECTB (METaH, ATaH, JTHUJICH,
MPOMHIICH, aneTuieH, OyraaueH-1,3, metwiOyraauen-1,3, OeH3odm,
METaHOJ, 3TaHOJI, ATUJICHTJIUKOJb, TJIHMICPUH, (EHOJI, areTaIbIeTuI,
MypaBbMHAsA M YKCYCHas KHCJIOTBI, TJIIOKO3a, KpaxMaj, IeJUTIJI03a,

aMUHOYKCYCHasl KUCIJIOTa)

2.3

C(bOpMI/IpOBaHHOCTB YMCEHHUA HIUIFOCTPUPOBATH I'€HCTUYCCKYHO CBA3b
MCKAY THUIIMYHBIMHA npeaACTaBUTCIIAMUA PA3INIHBIX KJIaCCOB
OpraHN4YCCKUX BCHICCTB YPABHCHUAMU COOTBCTCTBYHOIIIUX XUMHNYCCKUX

PeaKIHii ¢ UCIIOJIb30BaHUEM CTPYKTYPHBIX (GOpPMYII

2.4

CdhopMupoBaHHOCTD YMEHUS XapaKTepu30BaTh UCTOYHUKHU
YTJIEBOIOPOAHOTO ChIpbs (HE(PTh, IPUPOAHBINA ra3, yrojib), CHOCOOBI UX

nepepabOTKH U MPAKTUUECKOE MPUMEHEHHE TIPOIyKTOB IIepepadoTKu

XUMUS U )KU3Hb. PacuéThl

3.1

CdopmupoBaHHOCTH YMEHUI BIAJETh CUCTEMON 3HAHUN 00 OCHOBHBIX

MCTOAAaX HAYYHOTO IMO3HAHUWA, UCIIOJIBb3YCMbIX B XMMUH NIPU U3YYCHHUU




BELIECTB M XMMHUYECKUX sABJIEHUN (HaOJoJeHue, HU3MEpeHue,
9KCIIEPUMEHT, MOJIETTUPOBAHUE), UCIIOJIb30BaTh CUCTEMHbIE
XUMHUYECKHE 3HAHUS I [PUHATHS pEHIeHUH B KOHKPETHBIX

KN3HCHHBIX CUTYyallUAX, CBA3aHHBIX C BEIIECCTBAMU 1 UX IIPUMCHCHUEM

3.2

ChopmupoBaHHOCT, yMEHMI COOJIOATh TMpaBUia TOJIH30BAHUS
XUMHUYECKON TOCYI0il U J1abopaTOpHBIM OOOPYIOBaHHEM, a TaKXKe
mpaBmiia oOpallleHus C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLHUSIMU

110 BBIIIOJIHCHHUIO J'Ia60paTOpHLIX XHUMHUYCCKUX OIIBITOB

3.3

ChopMUPOBAaHHOCTh YMEHHI IIAHUPOBATH U BBIMOIHATh XUMHYCCKHUIA
OKCTIEPUMEHT (TIpeBpaIleHHsI OPTaHMYECKUX BEIIECTB IPH HarpeBaHHH,
NOJTyYeHHE STHICHA M U3yYeHUE €r0 CBOWCTB, KAUCCTBEHHBIC PEaKIHH
OpraHN4YCCKUX BCHICCTB, ACHATypalus 0O€eIKOB Inpu HarpcBaHHU,
IBCTHBIC PCAKIUU 6eJIKOB) B COOTBCTCTBHMU C IIpaBHUJIaMHU TCXHHUKHU
0€30MaCHOCTH TpPH OOpaIleHUH C BELIECTBAMHU U JIA0OPATOPHBIM
00opyIoBaHUEM; NPE/ICTaBIISATH pe3yabTaThI XUMHUYECKOTO
JKCTiepuMeHTa B (OpMe 3allUCH ypPaBHEHHH COOTBETCTBYIOIIMX

peakiuii 1 GopMyIMpPOBATH BHIBOABI HA OCHOBE ITHX PE3YJIHTATOB

3.4

3.5

ChopmrpoBaHHOCTH YMEHHI MPOBOJIUTH BHIYMCIEHUS 10 XUMUYECKUM
ypaBHEHUsIM (Macchl, 00BEMA, KOJIMUECTBA MCXOMHOTO BEIIECTBA WU
MPOJYKTa pPeaKIMU 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO
13 UCXOJIHBIX BELIECTB WM NPOAYKTOB PEAKIIHUN)

CdopmupoBaHHOCTH yYMEHUHI KPUTHYECKU AHAJIN3UPOBATH
XMUMHYECKYI0 HH(pOpMAIMIO, IMOIy4aeMyl0 M3 pPa3HbIX HCTOYHHKOB

(cpenctBa maccoBoii nHhopmanuu, cetb UHTEpHET U ApyTHUe)

3.6

ChopMHUpPOBAaHHOCT yMEHHH COOJIONATh TMpaBUjia DKOJIOTHYCCKH
11eJIeCO00pa3HOro TOBEACHHUS B OBITY M TPYIOBOH JEATEILHOCTH B
LENAX COXPAHEHHUS CBOETO 370pPOBbS W OKpPYXKAIOUIEH NPHPOTHON
cpeabl, OCO3HABAThb OMACHOCTb BO3JICMCTBUS HA JKUBBIE OpPraHU3MBbI
ONpe/IeIEHHBIX OPraHUYECKUX BELIECTB, MOHUMAsl CMBICI MOKa3aTess
[NIAK (mpenenabHO AOMYCTUMOM KOHLEHTpAlWu), TMOSCHATH Ha
mpuMepax crmocoObl YMEHBIICHUS W TPEAOTBPAIICHUS WX BPETHOTO

BO3JECHCTBUS HA OPraHU3M YEJIOBEKA

11 KVIACC

Kon
NPOBEPSIEMOr0

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeHero 001ero 00pa3zoBanus




pe3yJabTara

1

TeOpeTI/I‘IeCKI/Ie OCHOBbI XUMHHU

1.1

Bnanenne cucreMOd XMMHYECKHMX 3HaHM, KOTOpash BKIHOYAET:
OCHOBOIIOJIATAlOIIME  MOHATHA  (XMMHUYECKUH  DIIEMEHT,  aToM,
JIEKTPOHHAs 000JIOUKa aToOMa, S-, p-, d-32JIEKTPOHHBIE OPOUTAIN aTOMOB,
WOH, MOJIEKYJa, BaJEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTCIICHb
OKHCJICHUA, XUMHYCCKasaA CBA3b, MOJIb, MOJIApHasd Macca, MOJ'ISIpHI)If/'I
00bEM, KpUCTAJUIMYECKass pel€Tka, TUIbl XUMHUYECKUX peakuuil
(OKHCTMTENEHO-BOCCTAHOBUATENBHBIE, 9K30- W SHIOTEPMHYECKHE,
peaku HOHHOTO OOMEHA), pacTBOp, 3JIEKTPOJUTHI, HEITEKTPOJIMTHI,
SNEKTPOJINTHYECKAsT  JTUCCOLMALNSA, OKHCINUTENIb, BOCCTAHOBHUTEIb,
CKOPOCTh XMMHYECKOH pEaKIMu, XMMHYECKOEe PAaBHOBECHUE); TEOPHU H
3aKOHBI (TEOpHS AIEKTPOIUTHUYECKO nuccormanyy, lleprommueckuii
3akoH /I.M. MenneneeBa, 3aKOH COXpaHEHHs MAacChl), 3aKOHOMEPHOCTH,
CHMBOJIMUECKUH A3bIK XUMHH, (PAKTOJIOTMYECKHE CBEICHUS O CBOMCTBAX,
COCTaBe, IIOJYYEHHH U O€30MaCHOM HCIIOIB30BAaHUM BaXKHEHIINX
HEOPraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOM JEATeNbHOCTH

YCJIOBCKA

1.2

ChopMupoBaHHOCTh YMEHHUIl BBISBIATH XapakTepHble NPU3HAKU U
B3aUMOCBSA3b M3YYCHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOIIME
IOHATUS IIPU ONHUCAHUM CTPOCHUS U CBOMCTB HEOPraHUYECKHX
BEIIECTB M MX IIPEBPAIICHUM; BBIABIATH B3aUMOCBI3b XUMHUYECKHX
3HAHUI c MOHATUSAMHU u IIPEACTABICHUSAMU IPYrux

CCTCCTBCHHOHAYYHBIX IPCIMCTOB

1.3

Bnanenve OCHOBHBIMH METOJaMH HAyYHOTO TIO3HAHUS BEIIECTB U
XUMUYECKHX SBJICHUU (HAOMIOAEHWE, W3MEpPEHHE, OSKCIEPHUMEHT,

MOJICIMPOBAHNE)

1.4

ChopMHpPOBAaHHOCT, YMEHHH OINpENesaTh BaJ€HTHOCTh M CTEICHBb
OKHCIICHUS XUMHUYECKUX DJJIEMEHTOB B COCIMHEHUAX PA3JIUYHOIO
cocTaBa, BHJ  XHMHUYECKOM  CBs3M  (KOBaJ€HTHas,  WOHHAafi,
MeTaJIn4eckasi, BOAOPOJHAs) B COCAUHEHHSIX, TUIl KPUCTAITHUECKON
pEemETKH KOHKPETHOTO BEIeCTBA (aTOMHas, MOJEKYJsSpHasi, MOHHAs,

MeTaJ’IJ’II/I‘IeCKaﬂ)

1.5

C(I)OpMPIpOBaHHOCTL YMCHI/Iﬁ OIPCACIIATh XapaKTEp CPEAbl B BOJAHBIX

pacTBOpax HCOPraHNICCKUX COE€IUHEHMI

1.6

C(bOpMPIpOBaHHOCTL YMCHUA KJ'IaCCI/I(pI/ILII/IpOBaTL XUMHUYCCKHUC
pcakuuu 1Mo pa3jindHbIM IIPU3HAKaAM (‘{I/ICJ'Iy H COCTaBy pCarupyromux

BCIICCTB, TCIINIOBOMY 3(b(I)CKTy pc€aknunuu, H3MCHCHUIO CTeIeHen




OKHUCJICHHS  DJIEMEHTOB,  OOpaTUMOCTHM  peakUuu,  Yy4acTHIO

KaTaimM3aTopa)

1.7

ChopMHpOBaHHOCTh YMEHUH COCTAaBJIATH ypaBHEHHS  peakiuil
pPa3IMYHBIX THUIIOB, IIOJHBIE W COKpPAIEHHBIC YPAaBHEHUS pEaKIUl
HMOHHOTO OOMEHA, YUUThIBAsl YCIIOBHSI, IPU KOTOPBIX 3TH PEAKLMHU UIYT

IO KOHIIa

1.8

CdopmMupoBaHHOCTh YMEHUH MPOBOJUTH PEAKLUH, MOATBEPIKIAIONINE
KaueCTBEHHBIH COCTaB  pa3jIMYHbIX HEOPraHMYECKUX  BEIIECTB,
pacmo3HaBaTh OMNBITHBIM IYTEM HOHBI, MPUCYTCTBYIOIIUE B BOIHBIX

pacTBOpax HCOPraHNYICCKUX BCIICCTB

1.9

C(bOpMPIpOBaHHOCTL yMeHI/Iﬁ pacKpbiBaTh CYIMIHOCTb OKHUCIIUTCIIBHO-
BOCCTAaHOBHUTCIIBbHBIX pealcum?l mocpeacTBOM COCTaBJICHUA

AIIEKTPOHHOTO OallaHCa 3TUX peaKui

1.10

CdopMupoBaHHOCTh yMEHUH OOBSCHATH 3aBUCUMOCTh CKOPOCTH

XUMHUYECKON peakluy OT Pa3IMYHbIX (PaKTOPOB

1.11

ChopMupoBaHHOCT  yMEHHUH  OOBACHATH  XapakTep CMELICHHS
XUMHUYECKOTO PAaBHOBECHS! B 3aBUCHUMOCTH OT BHEIIHErO BO3JCHCTBHUS

(mpuniun Jle laTense)

O6ma;1 M HCOPraHU4YCCKasd XUMHA

2.1

ChopMupoBaHHOCTh yMEHHUH packpbIBaTh cMbich [leproanyeckoro
3aKOHa .. Menneneena u J€EMOHCTPUPOBATH ero

CHUCTEMATH3UPYIOIYI0,  OOBSICHUTEIbHYIO M  MPOrHOCTHYECKYIO

GyHKIIH

2.2

ChopMupoBaHHOCTh YMEHHH XapaKTEPH30BATh AIEKTPOHHOE CTPOSHHE
aTOMOB XUMHUYECKMX »3jemMeHToB 1-4 mnepuonos Ilepuoanueckoi
cucteMbl xuMuueckux dyemeHToB J[.M. MeHneneeBa, HUCHONb3ys
HOHATHS «S-, P-, O-2JIEKTPOHHBIE OPOUTAIINY, «IHEPreTUUYCCKHUEC
YPOBHM»,  OOBSCHATH  3aKOHOMEPHOCTH  M3MEHEHHUS  CBOICTB
XUMHYECKHX 3JIEMEHTOB M UX COEJUHEHUH 0 MepHoAaM U rpymmaM

[Teproanueckoii cucrembl xuMuueckux saeMenToB J[.M. Menaeneesa

2.3

ChopMHPOBAaHHOCT, YMEHHH XapaKTepHU30BaTh (OMUCHIBATH) OOIIHE
XUMHYECKHE CBOWCTBA HEOPTAaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
MOJATBEPXKIIaTh ~ CYIIECTBOBAHWE  TI'C€HETUYECKOH  CBSI3M  MEXIY
HEOPraHWMYECKHMMH  BEHIECTBAMH  C  TOMOUIbIO  ypaBHEHUI

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaxunﬁ

24

C(bOpMPIpOBaHHOCTL YMCHI/Iﬁ YCTaHaBJIMBATb MPUHAJIC)KHOCTD

HCOPTaHNYCCKUX BCIICCTB IO HMX COCTABY K OHpC,[[CJ'IéHHOMy KJIaccy




(rpymme) coeauHEHUHN (MPOCTHIE BEIIECTBA — METAJUIBI U HEMETAJUIbI,

OKCH/Ibl, OCHOBaHHUsI, KUCJIOTHI, aM(QOTEPHbIE TUIPOKCUIBI, COIIH)

2.5

ChopMUpOBAaHHOCTh YMEHHU HCIOJIB30BAaTh XHMHUYECKYIO CHMBOJIHUKY
JUISL  COCTaBJICHUS (OPMYJT BEIIECTB W ypPaBHEHUH XHUMHUYECKHX
peaknuii, cuctematudeckyro HomeHkiarypy (IUPAC) u TpuBuanbHbIe
Ha3BaHUS OTICIIbHBIX HEOPraHMYECKUX BelIecTB (yrapHblid ras,
YIJIGKUCIBIA Ta3, aMMHAaK, rami€Has W3BECTh, HeETralléHas W3BECTh,

MMUTHECBas coaa, MUPUT U npyrne)

2.6

CdopmMupoBaHHOCTh yYMEHUN XapaKTepH30BaTh (OMHCHIBATH) 0OIIME
XUMHUYECKHE CBOMCTBA HEOPTaHMUECKHUX BEIECTB PA3UYHBIX KIACCOB,
MOATBEPXKIATh  CYIIECTBOBAHHUE  TI'E€HETHYECKOW  CBSI3M  MEXKIY
HEOPraHWMYECKHMMH  BEUIECTBAMH  C  TOMOIIbIO  ypaBHEHUH

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.7

ChopMupoBaHHOCTh YMEHHUH IJIAHUPOBATH M BBIMOIHATH XUMHUUECKUH
AKCIEPUMEHT (pa3llo’KEHUE TEPOKCHAA BOAOPOJA B IPHUCYTCTBUHU
KaTaJIn3aToOpa, ONPEIEICHUE CPEeabl PAaCTBOPOB BEIIECTB C ITOMOILIBIO
YHHUBEPCAJIBFHOTO HHIMKATOPa, BIUSHHE pa3IHMYHBIX (PAaKTOPOB HA
CKOPOCTh XMMMYECKOM peakIMH, peakuud HOHHOro OOMeHa,
KayeCTBEHHbIE pEaKluu Ha CyibdaT-, KapOoOHAT- U XJIOPHI-aHHUOHBI, Ha
KAaTHOH aMMOHMS, PEIIEHHE SKCHEPUMEHTAIBHBIX 33/ad [0 TeMaM
«Mertambl» n «HemeTamib) B COOTBETCTBUU C MPaBUIIAMHU TEXHUKHU
0e30MacHOCTH NpU OOpALIEeHWH C BEIIECTBAMM M JIaOOPaTOPHBIM
000pyI0BaHUEM; IIPEICTaBIISATH pe3yabTaThl XUMHYECKOTO
JKCHepUMEeHTa B (OpME 3amuCH YpPaBHEHHH COOTBETCTBYIOIIMX

peaKI_[I/Iﬁ n (I)OpMy.]'II/IpOBaTB BBIBOJbI Ha OCHOBC 3TUX PC3YJIbTATOB

2.8

C(pOpMPIpOBaHHOCTL YMeHI/Iﬁ CO6J'IIO,Z[aTI:> paBujia IOJB30BAHUA
XUMHYECKOM HOCYI[Oﬁ u J'Ia60paTOpHBIM O60py,HOBaHI/IeM, a TaKXKe
ImpaBujia 06pa1ueHI/151 C BCUICCTBAMH B COOTBCTCTBUU C MHCTPYKIUAMU

11O BBIITOJIHCHUIO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB

2.9

ChopMupoBaHHOCT ~ YMEHHMHA  XapaKT€pU30BaTh  XHUMHUYECKUE
IIPOLIECCHI, JICKAIUE B OCHOBE NPOMBIIUICHHOIO IOJY4YEHHs CCPHOHU
KHCJIOTHI, aMMHaKa, a Takke CPOPMHUPOBAHHOCThH TPEACTABICHUN 00
Oo0ImMX HAy4yHBIX MPUHIUIAX ©  IKOJIOTHYECKHX  Ipodiiemax

XUMHYCCKOIr'o IMpoOn3BOJACTBA

XUMUS U )KU3HBL. PacuéTel

3.1

CdopMupoBaHHOCTh TPEJCTABICHUNA O XUMHUYECKOW COCTaBISIOMIEH

GCTGCTBCHHOHaquOﬁ KapTWUHbl MHpa, POJA XUMHUH B IIO3HAHUU




ABJIGHUH TPUPOJbI, B (QOPMUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
JMYHOCTH, €€ (YHKIMOHAIBHONH TPAMOTHOCTH, HEOOXOJAMMOM IS
pelIeHHusT MNPAaKTHYECKUX 3aJad U DKOJOTUYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOM cpelie

3.2

ChopmMupoBaHHOCTB yMEHUHI KPUTHUYECKU aHaJIU3UpPOBAThH
XUMHUYECKYI0 HH(OpMaIUIo, MOJy4aeMyl0 U3 Pa3HbIX HMCTOYHHKOB

(cpencTBa MaccoBOif KOMMYHUKAIIUH, CETh VIHTEpHET U Apyrue)

3.3

CdopMupoBaHHOCTh YMEHMI COONIIO/IaTh TPaBHIA HKOJIOTHMYECKU
11eJ1ecO00pa3HOro TOBENEHUS B OBITY M TPYIOBOHM JAESITEIbHOCTH B
LENAX COXPaHEHUs CBOEro 3J0pPOBbS M OKPYXKAIOWIEH NPUPOTHON

cpebl

3.4

Oco3HaBaTh OMAaCHOCTh BO3JCUCTBHSI HAa KUBBIE OPTaHU3MBI
ONpeAeEHHbBIX BEIIECTB, MOHMMAas cMbIci nokazarens [1/IK, moscHaTh
Ha MpuMepax crnocoObl YMEHbIIEHUS! U NMPEAOTBPAILEHUs UX BPEIHOTO

BO3JICHCTBHA Ha OpTraHHu3M 4YCJIOBCKA

3.5

CdopMHUpOBaHHOCTH YMEHHI MPOBOJIUTH BBIYMCIICHUS c
UCIIOJIb30BAaHUEM TIOHATHUS «MAaccoBasi JIOJi1 BEIECTBA B PAacTBOPEY,
O0OBEMHBIX OTHOLICHUHM Ta30B MPH XUMHYECKUX PEaKIUAX, Macchl
BellecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIECTBA,
Macce WM 00BEMY OFHOTO W3 YYacTBYIOIIUX B PEAKIHUU BEUIECTB,
TErI0BOTO 3¢ deKTa peaky Ha OCHOBE 3aKOHOB COXPAHEHHsSI MacCChl

BCIICCTB, MMPCBPAILLICHUA U COXPAaHCHUA SHCPIrun




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIeMeHT coiepP:KaHUs

1

TeopeTnueckue OCHOBBI OPraHU4ECKON XUMUH

11

[Ipenver opranuuyeckoi XMMHUHU: €€ BO3HUKHOBEHHE, pa3BUTHE W 3HAYCHUE B
MOJIyYEHUU HOBBIX BEIIECTB M MaTepuanoB. Teopus CTPOEHHUS OPraHHMYECKHX

coenuHenuit A.M. bytiepoBa, €€ 0CHOBHBIE MTOJ0KEHUS

1.2

CtpykTypHble (QOpPMYNBl OpPraHUYECKHUX BemecTB. [oMoyorusi, H30Mepus.
XuMHYecKasi CBSI3b B OPraHMYECKHX COCIMHEHUSAX — OJMHApHBIE U KpaTHBIC

CBA3H. Hpe,[[CTaBJIeHI/Ie 0 KJ'IaCCI/I(I)I/IKaLII/II/I OpraHN4Y€CKUX BCIICCTB

1.3

HOMGHKJIaTypa OpraHU4YCCKUX COE€IUHEHUI (CI/ICTeMaTI/I‘-IeCKaSI) U TpHUBUAJIBHBIC

Ha3BaHUS Ba)KHEUIIINX HpeHCTaBHTCHCﬁ KIJIaCCOB OPraHNYCCKUX BCUICCTB

VYrieBo1opoabl

2.1

AJKaHBI: COCTaB U CTPOCHUC, TOMOJIOTHYECKHI pAA. MertaH u 3TaH — HpOCTGﬁH.IHC
MNpEeACTAaBUTCIIN AJIKAHOB: (I)I/I?»I/IIIGCKI/IC U XUMHUYECKHE CBOMCTBA (peaKI_II/II/I

3aMCIICHUA U T OpCHI/ISI), HaxXOKACHUC B IPpUPOAC, MMOJTYUCHUC U TPUMCHCHHUC

2.2

AIIKeHBI: COCTaB u CTPOCHUC, TOMOJIOTHYECKHI pAA. OTUJICH H MMPOMNMUJICH —
HpOCTCfIIJ.IPIC NpEACTABUTCIIN AJIKCHOB!: (I)I/IBI/I‘-ICCKI/IG U XHMHYECKHE CBOMCTBa
(peaKLu/m rUApHUpOBaHUs, TAJIOTCHUPOBAHUA, TUApPATAllUHA, OKUCICHUA U

HOJII/IMepI/ISaI_II/II/I), MOJIYYCHHUC U ITPUMCHCHUC

2.3

Ankanuensl: Oyraguen-1,3 u MetunOyranuen-1,3: crpoeHue, BaxKHEUIIHE
XMMHUYECKHE CBOMCTBA (peakuus noaumepusanun). [lomyuenue cuHTeTHYECKOTO

KaydyKa U pe3UHbI

2.4

AJKHMHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJIOTUYECKHNA psiA. AUETHIICH —
MPOCTEHIINKA TPEICTAaBUTENb AJIKUHOB: COCTaB, CTpPOEHHE, (U3MUecKue u
XUMHUYECKHE CBOWCTBA (peakluy rUAPUPOBaHUs, ralOreHUPOBaHMs, THIpaTallly,

rOpeHHsl ), MOJy4YeHHE U IPUMEHEHHE

2.5

Apenbl. beH3on: cocraB, cTpoeHue, (uU3MUECKME M XMMHUYECKHE CBOMCTBA
(peakuuy raJloreHupoBaHMs U HUTPOBaHMs), IOJydeHUE U IpUMeHeHue. Tomayou:
COCTaB, CTpoeHHe, (u3MYecKMe U  XMMHUYECKHe CBOilcTBa  (peakuuu
rajJJoreHUPOBAaHUS M HUTPOBAHMs), IOJIy4YE€HHE M IpUMEHEeHHe. TOKCHYHOCTH
apeHoB. ['eHeTHuecKkass CBsI3b MEXAy YIJIEBOJOPOJAMH, NPUHAMISKAIIUMU K

Pa3JIMYHBIM KilaCCaM

2.6

[TpupoaHble UCTOYHHUKH YTIEBOAOPOAOB. [IpupoaHblii ra3 U monyTHble HE(TAHBIC




ra3el. Hedtp u €€ mpoucxoxnenne. CriocoOsl nmepepaboTku HePTH: TEpEroHKa,
KPEKUHT (TepPMUYECKHM, KaTaTUTHUYEeCKui), muponu3. [IpoaykTel mepepadboTku
He(PTH, MX TPUMECHECHUE B MPOMBIIUICHHOCTH ¥ B ObITy. KameHHBI yroiab u

MPOJYKTHI €T0 MepepadoTKu

Kucnoponcoaepkamue opraHu4ecKrue COeIMHEHUS

3.1

[IpenenpHble OJHOATOMHBIE CIIUPTHL. METaHON U ATAHOJ: CTPOCHUE, (PUINYECKUE
U XUMHYECKHe  CcBoWcTBa  (peakMM C  aKTUBHBIMH  METaJUlaMH,
raJIOrTeHOBOJIOPOAAMH, TOpPEHHUE), NpUMEeHeHHe. BoaoponHble CBS3U MEXKAY
MOJIEKYJIaMH CIUPTOB. [[elicTBHME MeTaHOJIa M STaHOJAa Ha OpraHU3M YeJOBeKa.
MHoroaromMHbie CUPTHL. ITUICHIJIMKOIb U TIUIEPUH: CTpOeHue, (pusndeckue u
XUMHUYECKHE CBOICTBa  (B3aMMOJEIHCTBHE CO  IIEJIOYHBIMH  METaJUIaMU,
KaueCTBEHHAsl peakilMs Ha MHOTOaTOMHbIE cIHpThI). [leiicTBHe Ha oOpraHu3M

YCJI0BCKa. HpI/IMeHeHI/Ie NIMIOCPHUHA U OTUJICHIJIMKOJIA

3.2

@deHon: CTpOCHHE MOJICKYNbl, (U3NYECKHUEe W XHUMHYECKHE CBOMCTBA.

TokcuuynocTs enona. [Ipumenenue penomna

3.3

A.HB,Z[GFI/I,Z[BI U KCTOHBI. q)OpMaJIB,Z[CFI/I,Z[, alcTalIbACTHU/: CTPOCHHC, (I)I/ISI/I‘-ICCKI/IC u
XUMHUYECKHUE CBOMCTBA (peaKI_[I/II/I OKHCJICHHUSA M BOCCTAaHOBJICHHA, KAQUCCTBCHHBIC

peakuun), MoJIyueHUue U IPUMEHEHHUE

3.4

OnHOOCHOBHBIE TIpefeNbHbIE KapOOHOBBIE KHCIOTHL. MypaBbHHAsA U YKCyCHas
KHCJIOTBI: CTpOEHUE, (pU3nuecKue 1 XMMUIECKHE CBOICTBA (CBOMCTBA, 00IIMe [
Kjlacca KHUCJOT, peakuus JTepu(uKaluu), TMOIy4YeHHE U MPUMEHEHHUE.
CreapuHOBasi ¥ OJICMHOBAsl KUCJIOTHI KaK MPEJCTaBUTENN BBICIIMX KapOOHOBBIX

KHUCIOT. MbliTa KaK COJIM BBICIINX Kap6OHOBI>IX KHCJIOT, UX MOIOHIEC I[GIZCTBHG

3.5

Crnoxxnble 3¢Upbl KaK TPOU3BOJAHBIC KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIOKHBIX
a¢upoB. Kupsl. I'maponus xupos. Ilpumenenue xupoB. buonornyeckas poib

KHUPOB

3.6

VYrieBonpl: cocTaB, KiacCHU(pUKAIMS YIIIEBOIOB (MOHO-, M- U TOJHCAXaPHUIBI).
['moko3a — MpOCTEHINMI MOHOCAXapHua: OCOOCHHOCTH CTPOCHHS MOJICKYIIHI,
bu3nUecKkre 1 XUMHUYCCKUE CBOMCTBA (B3aumoeiictue ¢ ruapokcuaom meau(ll),
OKHCIIGHHE aMMHayHbIM pacTBOpoM okcuaa cepedbpa(l), BoccraHoBIEeHHE,
Opo’keHHE TIIOKO3bl), HaXOXXJEHHE B MPUPOJAE, NMPUMEHEHHe, OMOoJIorhYecKas
ponb. @ortocunTe3. PpyKTO3a Kak U30MeEp TIMOKO3bl. Kpaxmai u 1esono3a Kak
npupojHbie moiauMepbl. CTpoeHHe Kpaxmana M LeTono3bl. Dusznyeckue u

XUMUYECKHUE CBOMCTBA Kpaxmasia (THAPOJIN3, KAUECTBEHHAs PEAKIIHs C HOJIOM)

A3oTcoaeprKalie opraHu4ecKie CoeTMHEHUS

4.1

AMMHOKHCIOTEI KakK aM(l)OTepHBIC OpraHu4cCKUC COCAUMHCHUA. duznyeckue u

XUMHUYECKHE CBOMCTBA aAMHHOKMCJIOT (Ha mpumMepe FJII/ILII/IHa). buonorudeckoe




3HAYCHNUEC aMHHOKHUCIIOT. HGHTI/I,I[BI

4.2

benku kak TpUpOIHBIE BBICOKOMOJEKYJSpHbIE coenuHeHus. llepBuunas,
BTOpUYHAsE U TpPETHYHAs CTPYKTypa OeikoB. XHUMUYECKHE CBONCTBA OEJIKOB:

THAPOJIN3, A€HATypaluua, KAUCCTBCHHBIC PECAKIINHU Ha Oenku

BBICOKOMOJ'ICKy.HHpHBIC COCANHCHUA

5.1

OCHOBHBIC TIOHATHUS XUMHU BBICOKOMOJICKYISIPHBIX COCIUHECHHI: MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BE€HO, CTENICHB MOJIMMEPU3AIIIHN, CPEIHSIS MOJICKYIIpHas
Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYNISPHBIX COCAUHEHHH —

moJIMMEpU3aluAa 1 MOJUKOHICHCAA

5.2

DKClepUMEHTAIbHbIE METOJbl M3y4eHHUS BELIECTB W HX MpeBpalleHUil:
O3HaKOMJIEHHE ¢ 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC,

Kay4yKOB. HOJ’Iy‘ieHI/IC CUHTCTUYCCKOT'O KaydyKa U PC3NHbI

11 KIIACC

Kon

IIpoBepsieMblii 371eMeHT coIePKAHMS

1

11

TeopeTnyeckue OCHOBbI XUMUU

XUMHUYECKUH 37eMeHT. AToM. SIapo aToMa, M30TOMBL. DJIEKTPOHHAS 00O0JIOYKA.
DHepreTHYeckue YpOBHHU, MOTYPOBHH. ATOMHbIE OpOUTANH, S-, P-, O-3JIEMEHTHI.
OcoOeHHOCTH pacHpe/esieHHs 3JIEKTPOHOB MO OpOUTANISIM B aTOMax 3JIEMEHTOB

MEPBbIX YETHIPEX MEPUOOB. DIEKTPOHHAs! KOH(UTYpaIHsl aTOMOB

1.2

[Tepronnueckuii 3akoH u [lepuoanyeckas cucreMa XuMHIECKUX daeMeHToB 1. 1.
MengeneeBa. CBsA3b NEPUOAUMYECKOTO 3akoHa H Ilepumonuueckoid CUCTEMBI
xumudeckux aiemMeHTroB [[.M. MenneneeBa ¢ COBpEMEHHONW TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUs CBOWCTB XUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CJIOXHBIX BEIIECTB IO TpyHnaM U MEpHOjaM.

3HaucHUE NeprUoANYCCKOr0 3aKOHA B PaA3BUTHUHU HAYKU

1.3

Crpoenue BemiecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOHW  CBSI3U
(koBasJieHTHAs HEMOJISIpHAsE M TOJspHasi, HOHHAs, MeTajndeckas). HoHbI:
KaTHOHBI U aHMOHBI. MeXaHu3Mbl 00pa30BaHuUsl KOBAJICHTHOW XUMHUUYECKOU CBSI3U

(0OMeHHBIN U TOHOPHO-aKLIENITOPHBIN). BogopoaHas cBs3b

14

BanentHOCTSD. BHGKTPOOTPI/IHH.TGJ'ILHOCTL. CreneHb OKHCICHUS

1.5

BemecTtBa MOJIEKYJIIPHOTO U HEMOJIEKYJISPHOTO CTPOECHHUS. 3aKOH IOCTOSTHCTBA
COCTaBa BEIECTBA. THUIBI KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMICTBa
BELIECTB OT THUMNA KpUCTalIMueckod pemérku. IloHsatue o aucnepcHbIX

cucreMax. McTtuHHBIC U KOJUIOWAHBIC paCTBOPLI. Maccopas J0JIA BCIICCTBA B




pactBope

1.6

Knaccudukanus Heoprannueckux coequHeHnii. HomeHkiiatypa HeopraHmueckux

BEILIECTB

1.7

Xumuyeckass — peakuus.  Knaccupukamuss — XMMHUYECKMX — peakiuil B
HEOPraHUYECKON M OPraHMYECKON XMMHH. 3aKOH COXPaHEHHsSI MacChl BEIIECTB,

3daKOH COXpPaHCHUS U IIPCBPAIICHUA SHCPTIHUHU IIPU XUMHUUYCCKUX PCAKIUAX

1.8

CKOpOCTb peakiuu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (PaKTOPOB

1.9

OOpatumble peakuuu. XUMHUecKoe paBHOBecue. DakToOphl, BIMSIOUIME HA

cocTosiHie xumudeckoro pasHosecus. [Ipunnun Jle [llarenne

1.10

OnekTponuTuyeckas aucconuanusa. CuwibHble W cinabble 3eKkTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJIAs, HEUTpaibHas, IICIOUHasl. Peakiyy HOHHOTO

oOMeHa

1.11

OKHCIUTEIBHO-BOCCTAHOBUTEILHBIE pcakuuun

HeopFaHI/IquKaH XUMMUA

2.1

2.2

Hewmeramnsl. [lonoxenne HemeTayuioB B lleproamyueckoil cucTeMe XUMHYECKUX
anementoB JI.MI. MenzeneeBa U 0cCOOEHHOCTH CTpOEHUS aTOMOB. Puznyeckue
CBOWCTBA HEMETAIIOB. AJUTOTPOIHSI HEMETAJUIOB (Ha IpUMEpPEe KHUCIOPO/Ia, CEPHI,
dbocdopa u yriepona)

XVWMHYECKHUE CBOMCTBA BAXHEHIIMX HEMETAUIOB (TaJOr€HOB, CEphI, a30Ta,
dbochopa, yrimepoma W KpPEeMHHA) W UX  COCAWMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOACPKAIIMX ~ KHUCJIOT, BOJOPOAHBIX coenuHeHwid). [IpuMeHeHue

Ba)KHEHIIINX HEMETAJJIOB U MX COGI[I/IHCHI/Iﬁ

2.3

Mertamnel. IlonoxkeHue MeTaluIOB B HepHOHquCKOﬁ CUCTEMC XHMMHYCCKUX
3JICMCHTOB I[I/I MeHL[eneeBa. Oco0eHHOCTH CTPOCHUA DJICKTPOHHBIX 000104€eK
aTOMOB MCTAJLJIIOB. O6H.II/IC (I)I/I3I/ILI€CKI/IG cBoiicTBa MeTauioB. CIjiaBbl METAJLJIOB.

3HeKTp0XI/IMI/I"IeCKI/II\/'I paa HaHpH)KCHI/Iﬁ MCTAJlJIOB

2.4

XUMHUYECKHME CBOMCTBA BAXKHEWIIMX METAUIOB (HATPHUH, Kaluid, KaJbIIHid,
MarHuii, aTlOMUHHUHA, ITUHK, XpOM, >KeJIe30, MeIb) U HX coequHeHui. Obmue

CIIOCOOBI NoJIydCeHHd MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAJ1JIOB B GLITy U TCXHHUKE

2.5

I'enetuueckas CBS3b HCOPTraHUYCCKUX BCIICCTB, NPHUHAIJICIKANUX K PA3TITUIHBIM

Ki1accaM

XUMUS U )KU3HD

3.1

Ponp xmmum B oOecrieueHHH 3KOJ'IOFI/IHCCKOI71, Z—)HGpl"GTH‘-IGCKOfI n HHLHGBOﬁ
6630HaCHOCTI/I, PasBUTHU MCOWULIUHBL. Ilonstue o HAaYYHBIX MCTOJAaX IO3HAHUS

BEIICCTB U XUMHUYCCKUX peaKHI/Iﬁ

3.2

[IpencraBienust 00 OOMMX HAYYHBIX MPUHLMIIAX MPOMBIIUIEHHOTO MOTYYSHHUS




BOXHEHIIMX BemecTB. YeloBEK B MUPE BEUIECTB U MATEPHAIOB: BaKHEWIIME
CTpOMTENIbHBIE MaTepuasbl, KOHCTPYKIMOHHbIE MaTepuajbl, KpPacKH, CTEKJIO,
KepaMuKa, MaTepuaibl IS 3JEKTPOHUKH, HaHOMAaTepHalbl, OPraHUYECKUe U

MUHEpaJIbHBIE yI0OpeHus

3.3

Xumusg u 300pPOBLEE 4YCJIOBCKA: IIpaBuWJiIa MCIIOJIB30BAHUA JICKAPCTBCHHBIX
npcIiapaToB, IIpaBujia 0€e30I1aCHOI'0 HCIIOJIb30BaHUS nperapaTtoB OBITOBOM XMMHH

B HOBC@I[H@BHOFI KH3HU
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