MHWHUCTEPCTBO IPOCBEIIEHUSA POCCUUCKOI OEJEPAIINU
MunucreperBo npocemenus u Hayku KabGapanuo-Bankapckoii
PecnyGanku
Ynpasienue o6pa3oBaHusi MeCTHOI aaMHHHCcTpanuu Tepckoro

MyHHUHNA/IbHOTO paiiona Kabapanno-Baakapckoii pecnyOJaHKH
MKOY COUI um.M.X.BaparyHosa c.. Ypoxkaiinoe

PACCMOTPEHO COI'JTACOBAHO YTBEPXXJIEHO

Ha 3acenanuu [1IMO 3aM. nupekropa o YBP U KTOpa
yuuTenen ¢ Y4 " Tenyesa U.A. L T v,j,.i-%z?t‘;\&g(oaa 5:iC,
CeTCCIRCHAOHAYTHOrO ITIporokon Ne 1 ot «28» /315 :py;g?g;fANgl‘O'r'<<'29>> 08.23r.

KyE / 08.23r. e

/ Q'/}'/Zn"l(ymxayﬂosa n3
ITpotokomn Nel ot «25» 08.23

P,

PABOYASI IPOTPAMMA
(ID 3308551)

yuebHoro npeamera «Xumus. Yray6aenuslii ypoBenb»

Auist o6yqaromuxes 10 —11 knaccos

c.n. Ypozxkaiinoe,2023 r.




MNOACHUTEJIBHASA 3AIINCKA

PabGouas mporpaMma Mo XMMUM Ha YPOBHE CpEIHEro OoO0IIero oopa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOoBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpa3oBaTeIbHON IpOrpaMMBbl CpeaHEro o01ero
oOpazoBanusa(POIl COO), npenacraBieHHbIX B PeaepadbHOM TOCyAapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yu€rom Konnenuuu mnpemnoiaBaHus
yueOHoro mpenmera «Xumus» B 00pa3oBaTelbHBIX opraHuzauusx Poccuiickoit
Qenepanvy, peaqu3yIOIIMX OCHOBHbIE 00pa3oBaTelIbHbIE MPOrpaMMbl, U
OCHOBHBIX TOoJIO)KeHM «CTpaTerud pas3BuTUsl BocnuTanus B Poccuiickoit
Oenepauuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHST HA YPOBHE YINyOJEHHOTO H3Y4YEHHUS 3aHMMAaeT Ba)XXHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOro oOpaszoBanus ywammxcs 10-11 xmaccos.
WN3yuyenue mpeamera, peanumzyeMoe B yclnoBusAX auddepeHnnpoBaHHOTO,
npouabHOrOo OO0y4YeHHs, MpPU3BaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKYNbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJIBI, HEOOXOAUMYIO ISt
aZanTalyy UX K OBICTPO MEHSIOIIUMCS YCIIOBUSIM KH3HU B COLUYME, a TAKXKe IS
IIPOJIOJDKEHUST 00Y4YeHHUsT B OpraHu3aiusax mnpodeccroHaabHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS SBISECTCA OAHOW M3 MPUOPHUTETHBIX TUCIUTIIUH.

B mnporpaMmme mno XumMuM Ha3zHaueHUE TMpeaMera «XUMHS» TMOJTydaeT
noJpoOHYI0 ~ MHTEPIIPETAli0 B COOTBETCTBUM C  OCHOBOIIOJATalOIIUMHU
nosioxkeHusMu PI'OC COO o B3auMOOOYCTIOBICHHOCTH IICJICH, COACPIKaHMS,
pe3yNbTaToB O0ydeHUs W TpeOOBaHUN K YPOBHIO TMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETECTBOM TOMY SBISIIOTCSL CJIEIYIOIINE BBITIOJHIEMbIC MPOTPaMMON 10
XUMUHU (PYHKITHN:

e UH(}pOpPMAIMOHHO-METOAMYECKAs, peaju3alus KOTOpoil obecrieunBaeT
NOJIyYEHHE TPEJCTABICHUS O LEJsX, COAEpXkKaHUM, OOLIel cTpaTeruu
o0y4yeHus, BOCIIUTAHUS U PA3BUTHS O0YYaIOIIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQus;

e OpraHM3alMOHHO-IIAHUPYIOIIas, KOTOpast npeycMaTpuBacT
olpejesieHUe: MPUHIMUIOB CTPYKTYPUPOBAHUS M IOCIEIOBATEIBLHOCTH
U3y4eHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEepPHUCTUK; MOAXOJI0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII M OLEHKH OO0pa30oBaTENbHBIX TOCTH)KEHHHA OOYydYaroIMXCs B
paMKax HWTOTOBOM arrectal B (GopMe €IUHOTO TOCYIapCTBEHHOTO
HK3aMEHa M0 XUMHH.

[Iporpamma a1 yriayOIE€HHOTO U3yYEHHS] XUMUU:



e YCTaHaBJIMBAaET WHBAPUAHTHOE MPEIMETHOE COJAEp)KaHHUE, 00s3aTelIbHOE
JUIT U3Y4EeHUS] B paMKax OTIEIbHBIX mpoduiieid, mnpeaycMaTpuBaeT
pacrpenielieHue U CTPYKTYpUPOBaHUE €ro Mo KjaccaM, OCHOBHBIM
coJiep>KaTeNbHbIM JIUHUSM/pa3fiefiaM Kypca;

e J1aéT MPUMEPHOE paclpeiefieHne Yy4eOHOTO BpPEMEHHU, PEKOMEHIIYEMOIO
JUISL UBYYEHUS OTACIbHBIX TEM;

e TMpeIjaracT NPUMEPHYIO IMOCIEAOBATEIBHOCTh H3YUYECHHUS y4eOHOIO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOEHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBS3EH;

e J1a€T METOJIMYECKYIO0 MHTEPIPETAIMIO IIeJIe U 3a/lay U3y4YeHUus MpeaMera
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKHU
IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHMSI OCHOBHOM 0Opa3oBaTeIbHOMN
IPOTPaMMBI CpeaHero o01ero oOpa3zoBaHus (JIMTYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXe C YY4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHIM  OOydYaromerocss IO OCBOSHHIO
COJICpKaHMsI TIPeIMETA.

[To BceM Ha3BaHHBIM MO3UIMAM B TPOrpaMMe IO XMMHUHU IPEAYyCMOTpPEHA
PEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3zoBaHusa. 3a Tmpeae’laMd YCTAaHOBIEHHOM MTPOrpaMMoil MO  XUMHH
o0s3aTeNIbHON (MHBApUAHTHOM) COCTaBIISIONIEH COJEp:KaHUs y4eOHOTO mpeaMera
«Xumus» O0cCTa€Tcs BO3MOXXHOCTh BBIOOpAa €ro BapHATUBHON COCTaBJISIOINICH,
KOTOpasi OJDKHA ONPEAENSIThCS B COOTBETCTBUU C HAIPABICHHEM KOHKPETHOIO
npoduias 00ydeHus.

B cootBercTBUM ¢ KoHUeNTyaibHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TpeaMeToB 0a30BOro u yrayOJEHHOTO YpPOBHEH B CHUCTEME
mudGepeHIIMPOBAaHHOTO OOyYEHHS Ha YpPOBHE CpEIHEro oO0Imero oOpa3oBaHUS
XUMHUSL Ha YpPOBHE VYIIyOJIEHHOTO U3YYEHHUs HANpaBiI€H Ha pealn3alHio
MIPEEMCTBEHHOCTH €  MOCIEAYIOINIMM  3TaloM  MOJYyYEHHS]  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHUS CHEIUATbHBIX E€CTECTBEHHO-HAYYHBIX U
XUMHYECKUX TUCIUIUIMH B By3aX M OpPTaHU3AIUSAX CPETHETO MPOo(eCcCHOHaTBLHOTO
oOpa3zoBanusa. B 93Toil cBsA3M wH3yueHHe MpeaMeTa «XUMHs» OPUCHTUPOBAHO
MPEUMYIIECTBEHHO Ha paclIUpeHue U  YIUIyOJIeHHWe TEOpPEeTUYECKOW |
MPAKTUYECKON MOATOTOBKH OOYYAIONIUXCS, BRIOPABIINX OMPEASIEHHBIA MPOPUITH
oOydYeHwsI, B TOM YHCJIE C IEPCTIEKTUBOM TOCIEAYIOMIETO TOTYyICHUS XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro oopazoBanus. Hapsay ¢ atum,
B cBete TpeboBanniit ®I'OC COO Kk MmIaHHpyeMbIM pE3yJabTaTaM OCBOCHHS
dbenepasbHON 00pa3o0BaTEIBLHON MPOTPaMMBI CPEJHEro O00Iero o0pa3oBaHUs
U3yueHue rmnpeaMera «XUMHUS» OpPHUEHTUPOBAHO TaKXke Ha pelIeHHe 3aaad



BOCIIUTAHUSI U COIMAJIBLHOTO Pa3BUTUA OOydaromuxcs, Ha (OpMUpPOBAHUE Yy HUX
OOIIIEUHTEIJIEKTYaJIbHBIX YMEHUH, YMEHHHU palMOHalu3aluu y4eOHOro Tpyjaa u
00O0OIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, HMMEIOIMIMX MEXAUCIUIUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocrapisitoniuMu ipeaMeTa «XuMUs» Ha ypOBHE YIIYyOJEHHOTO M3Yy4YeHUS
SABJISIIOTCS  yIUIyOn€HHbIE Kypchl — «Opranuueckas xumus» U «OOmas u
HeopraHnuueckas xumusi». [lpu onpeaeneHuu MoaxoaoB K 0TOOPY U CTPYKTYpHOU
OpraHu3alMy COJEpKaHUsl ATUX KypCOB B MpOrpaMMe IO XHMHU 3a OCHOBY
npuHATel nojoxeHuss GI'OC COO o paznuumsax 06a3oBOro u yriayOJEHHOTO
YPOBHEH U3yUYeHUs MpeIMETA.

OcHoBY copepxkanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHuuecKass XHMHUS» COCTaBISCT COBOKYITHOCTh NPEAMETHBIX 3HAHUU U
YMEHUU, OTHOCAIIMUXCS K 0a30BOMY YPOBHIO H3Yy4YeHHUs TpeaMmera. JTa cuctema
3HAHMM TOJYy4YaeT OMNpeJeEHHOEe TEOPETHUECKOE JOMOJIHEHUE, MO3BOJISIONIEe
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJbIIUA 00BEM  (HaKTOJIOTHYECKOTO
matepuana. Tak, Ha yriayOJIEHHOM YpOBHE M3YyudeHHUs IMpeameTa olecredyeHa
BO3MOXKHOCTb 3HAQYUTEIBHOTO YBEIWYEHUS OO0BEMa 3HAHUW O XUMHUUYECKUX
AJIEMEHTaX U CBOMCTBAaX WX COCJAMHEHUN HAa OCHOBE PACHIUPEHUS U YTIyOJeHUs
NPEJICTaBICHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSIX
NPOTEKAaHMs PeaKIlfii, pacCCMaTPUBAEMbIX C TOUYKH 3PEHUS XMMHUYECKOW KMHETUKU
U TepMoauHamuku. W3yueHue mnepuoanyueckoro 3akoHa u Ilepuoamudeckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB 6azupyercs Ha COBPEMEHHBIX
KBAHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHHM aToMa. XUMHUYECKas CBS3b
OOBSCHACTCS C TOYKU 3PEHUSI IHEPTreTUUECKUX U3MEHEHUN mpu e€ 00pa3oBaHUU U
paspylieHnr, a TakKe ¢ TOYKHU 3pEHUs MEXaHU3MOB e€ oOpa3oBaHus. M3ydenue
TUTIOB ~ peakuui  JomodHseTcss  (OpMHpPOBAHHUEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKUX MPOIIECCaX U AIEKTPOJIN3E PACIIaBOB U PACTBOPOB BEIIECTB.
B kxypce opraHmdeckoil XUMUU MPU PACCMOTPEHHH PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUM ynemnseTcs oco0oe BHUMaHKE BOMPOcaM 00 3JIEKTPOHHBIX dddeKTax,
0 B3aMMHOM BJIMSTHUW aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIui.

Ocoboe 3HayeHWE WMEET TO, YTO Ha COJAEpPXKAHUE KypCOB XUMHH
yrayOn€HHOTO YPOBHS U3YUEHHUS IS KIIACCOB OMPEAeIEHHOTO MPOQuIs (TJIaBHBIM
oOpa3oM Ha WX CTPYKTYpy W XapakTep JOMOJHEHWHA K OOmmel cucreme
MPEIMETHBIX 3HAHWH) OKA3bIBAIOT BIMSHUE CMEXXHBIC TIPeIMEThl. Tak, Hampumep,
B COJICpKaHUM TMpEeAMETa IS KIACCOB XUMHUKO-(DU3UIecKOTro mpoduis O0binoe
3HaueHne OyayT MMETh DJIEMEHTHl y4yeOHOro marepuana mo obmeit xumuu. [lpu
M3YYCHUHW TIpeJMeTa B JIaHHOM CIydae akIeHT OyJeT caenaH Ha OOIIHOCTH
METOJIOB MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUI B XMMHHU U B (PU3HKE: aTOMHO-
MOJIEKYJsipHasi Teopusi (MOJEKYJsipHAs Teopust B (U3UKE), 3aKOHBI COXPAHECHUS



MacCbl M DHEPIHM, 3aKOHBl TEPMOJIWHAMHUKH, DJIEKTPOJIN3A, IPEACTABICHUS O
CTPOECHMH BEUIECTB U IPYTOE.

B TO Xe BpeMs B COIEpXKaHWM IIpeaMeTa Il KIACCOB XUMUKO-
Ouonornyeckoro npoduiis OonblIMK yAeNbHbIA Bec OyleT MMETh OpraHuyeckKas
xumusi. B 3TOM  cioyyae  mpenocTaBisieTCss  BO3MOXHOCTb 1l OoJiee
OOCTOSITENIBHOTO ~ PAacCCMOTPEHUS  XMMUYECKOM  OpraHu3aldd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOHST, K MpPUMEpPY, TaKHe
CTPYKTYPHbIE KOMIIOHEHTbI, KaK JHUMIHAbL, OEJNKH, YIJIEBOAbl, HYKIECHHOBBIC
KHUCJIOTBI M Apyrue. [Ipm 3ToM 3HaHUSA O COCTaBE W CBOMCTBAaxX INpPEACTaBUTEINEH
OCHOBHBIX KIJIACCOB OPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JIsi HW3Y4YEHUS
CYLIHOCTH MPOIecCOB (POTOCUHTE3A, IbIXaHUs], TUILEBAPEHUSI.

B mmane ¢dopmupoBaHHs OCHOB HAyYHOIO MHUPOBO33PEHHUS, OCBOCHHS
0OLIIEHAayYHBIX METOJIOB NTO3HAHUS U OMBITA MPAKTUYECKOTO MPUMEHEHHS HAYUYHbBIX
3HAHUW M3yYCHHE TpeaMeTa «XHMHUsS» Ha YriayOJéHHOM YpPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS34X C Y4YeOHBIMU TMpeAMEeTaMHu, BXOASIIMMH B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-Hay4YHBIE MpeaMeThl», «Maremartuka Hu
uHpopmatuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipu u3ydyenun yyeOHOro mnpeamera «XUMUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)ke, KaKk Ha YPOBHE OCHOBHOT'O M CPEJIHETO 0011ero oobpasoBanus (Ha 6a30BOM
ypOBHE), 3a7laueil MEePBOCTETICHHON 3HAYMMOCTH fBIAETCS (DOPMUPOBAHHE OCHOB
HAyKd XUMHU KaKk o00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOM
NEATENIbHOCTY Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemenue
ATOW 3a7a4yd Ha YIUIYOJIEHHOM YPOBHE U3YYEHHsI TIpelMeTa Mpe/roiaraet
pean3alMIO TAKUX LIEJIEH, KaK:

e (opmupoBaHue mnpeACTABIECHUN: O MaTepUATbLHOM EIUHCTBE MHUPA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUM MPUPOBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK U €€ BeAylled poiu B oOecredeHUuu
yCTOMUMBOIO  pa3BUTUSl  4YeJIOBEYECTBA: B  pEIIEHUH  IpodiieM
HKOJIOTUYECKOM, PHEPreTUIECKON M MUIIEBON O€30MacHOCTH, B Pa3BUTHUU
MEJIMIMHBI, CO3JaHNN HOBBIX MAaTE€pUAJIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
00ecnevyeHny paroHaIbHOIO MPUPOJOINOIb30BaHMs, B (POPMUPOBAHUU
MHUPOBO33pEHUSI M OOLIEH KyJbTypbl YEJIOBEKA, a TAKKE 3KOJOTHMYECKH
000CHOBAaHHOT'O OTHOILIEHHSI K CBOEMY 37I0POBBIO U MPUPOIHOMN Cpefe;

e OCBOCHHE CHUCTEMbl 3HAHHM, JIEKAINIMX B OCHOBE XUMHUYECKOU
COCTaBIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA: PyHIaAMEHTAITBHBIX
MOHATUM, 3aKOHOB M TEOPHUM XUMHH, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, MOHHO-
MOJIEKYJISIPHOM,  HAJIMOJEKYJISIPHOM, O  TEPMOJAMHAMUYECKHX U
KMHETHYECKUX 3aKOHOMEPHOCTAX NPOTEKAaHHWsS XMUMHUYECKUX PEAKLUUH, O



XUMHUYECKOM PaBHOBECHH, PACTBOPAX U AUCHEPCHBIX CUCTEMaX, 00 00Iux
Hay4YHBIX MIPUHIUIAX XUMUYECKOTO MPOU3BOJCTBA;

e (QopmMmupoBanue y oOyyJaromuxcs OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XHWMHUYECKUX 3HAHUM ISl OOBSICHEHUS
KIIFOUEBBIX HJIEM M TPOOJEM COBPEMEHHOM XHUMHH, JJISI OOBSICHEHUS U
POTHO3UPOBAHUS SBJICHUN, WUMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOY;
IPAMOTHOTO PEIIeHUsI MPOOIeM, CBI3aHHBIX C XUMHUEH, TPOTHO3UPOBAHMUS,
aHaJu3a M OIEHKH C MO3UIIMI IKOJIOTHUUECKON O€30MacHOCTH MOCIIeICTBU I
OBITOBOM W TPOU3BOJCTBEHHOW JEATEIHOCTU 4YEJIOBEKa, CBS3aHHOM C
XUMUYECKUM  TPOU3BOJICTBOM, HCIOJIb30BAHHEM U  TepepadoTKOM
BEIIECTB;

e YyINIyOJEHUE  TPEJCTABICHUH O  HAYYHBIX  METoJaxX  TMO3HAHUS,
HEOOXOAUMBIX JUISl TPUOOPETEHUS YMEHUM OPUEHTUPOBATHCS B MHUPE
BEIIECTB U OOBSICHEHUS XUMUYECKUX SBJICHUN, HMEIIMHNX MECTO B
PUPO/IS, B MPAKTUIECKON JEATSIbHOCTU U TIOBCEIHEBHOMN KU3HHU.

B mnnanme peanuzanuu mEepBOOUYEPETHBIX BOCIHUTATEIBHBIX W Pa3BUBAIOIINX
(GYHKIMI 1IEJIOCTHONW CHUCTEMBI CPEJHEro OOIIero oOpa3oBaHMs MPU WU3YUYECHUH
npeaMera «XuUMHs» Ha  yrAOyOJIEHHOM ypOBHE OCOOYIO  aKTyaJlbHOCTh
IpUOOPETAIOT TAKUE 1SN U 3a/1a4H, KaK:

e BOCIUTaHUWE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJICHHUA TPUPOJIBI,
yBaXEHUSI K TIpolleccy TBOpYECTBA B OOJACTH TEOPETUYECKUX U
NPUKJIAHBIX HMCCIEOBAaHUN B XUMUHU, (HOPMHUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHEC MOTHBallMM K OOYYEHHWIO W TO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTpPOJIFO ¥ CaMOBOCIIMTAaHMIO  Ha  OCHOBE  YCBOCHHUS
00IIeYeIOBEYECKUX [ICHHOCTEH;

e pa3BHUTHE MO3HABATEIbHBIX UHTEPECOB, UHTEIJICKTYAIbHBIX U TBOPUYECKUX
criocoOHocTel oOydarommxcs, (OPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHOILIEHHUSI K CcaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCIICITHOW MPOGEeCCHOHAIBHOW M OOIIECTBEHHOM JIeITeIIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 370pPOBbIO H TMOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

e (opmupoBaHHe yMEHWN W HABBIKOB Pa3yMHOT'O TMPHUPOIOTIOIB30BAHMUS,
Pa3BHUTHE DKOJIOTHUECKON KYJIbTYpPbl, TPUOOPETEHUE OMbITA OOIECTBEHHO-
MOJIE3HOM DKOJIOTMYECKOMN AEATEIBbHOCTH.

OO6uiee yncno 4yacoB, MPEAYCMOTPEHHBIX JJI U3YUYEHHUS] XUMUU Ha YTIyOJICHHOM
YpOBHE cpenHero obmero oopa3oBanus, coctaBiseT 204 gacoB: B 10 kimacce —
102 yaca (3 yaca B Henento), B 11 kiacce — 102 yaca (3 yaca B HEJeNI0).



COIEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOM XMMUHM.

IIpenmer W  3HAYeHHWE  OpPraHUYECKOW  XMMMH, IIPEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COEAUHEHUM.

DNEeKTpPOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKIEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aTOoMa YIJIepoAa. XHMMHUYECKas CBS3b B
OpraHMYeCKUX COEIMHEHUAX. Tumbl THOpUAU3ALMM aTOMHBIX oOpOuTane
yraepoaa. MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOU CBSI3U (OOMEHHBIN U JOHOPHO-
aKIenTopHbIi). TUMBl NEpeKphIBAaHUS AaTOMHBIX OpOuTaned, ©- U T-CBS3U.
OnunapHas, nBOWHAsE U TpouHas cBa3b. CrocoObI pa3phiBa CBsI3eM B MOJEKYJIax
opranndeckux BemectB. [loHsiTue o cBOOOJHOM pajukane, HykKiIeopuiae Hu
anekTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHHE TEOPUU CTPOCHUS
OpraHMYecKuX CoeAuHEHUN. MoNeKynspHble W  CTPYKTYpHbIE  (HOPMYIIBI.
CtpykTypHble (OpMyJbl pa3jIMYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHas,
ckenetHass. M3omepus. Buuabl H30Mepuu: CTpyKTypHas, NPOCTPAaHCTBEHHAS.
OnexTpoHHbIe Y3P(DHEKTH B MOJEKYIaX OpPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIH
U ME30MEPHBIN 3P EKTHI).

[IpencraBnenne o KiIaccU(pUKAUU OpraHUYeCKUX BemiecTB. [loHATHe O
dynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKJatypa opranundeckux coeauHeHuid (IUPAC) u TpuBHUalibHBIE Ha3BaHUSA
OTJI€JIbHBIX MPEICTABUTEIEH.

OcobeHHocTH U KiIaccu(UKAIUs OpraHUYeCKUX peakiuid. OKHCIUTEIBHO-
BOCCTAaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHUH.

OKCINEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M HUX IPEBPAILCHUI:
O3HAaKOMJICHME ¢ oOpa3laMu OpraHWYECKHX BEUIECTB W MaTrepuajaMyd Ha HX
OCHOBE, OIIBITBl 110 IPEBPALICHUID OPraHUYECKUX BEUIECTB MPU HArpeBaHUU
(maBneHue, OOYIJIMBaHWE U TOPEHHE), KOHCTPYMPOBAHHUE MOJEIEH MOJIEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasbl.

Anxanbl. ['omonmornueckuii psiji ankaHoB, 001Iast popMylia, HOMEHKIATypa |
M30MepHUs. DIEKTPOHHOE W IPOCTPAHCTBEHHOE CTPOSHHME MOJIEKYI alKaHOB, Sp -
rudpuan3anus aTOMHBIX OpOUTase yriepona, o-cBsi3b. DU3MUECKHE CBOMCTBA
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIMHM 3aMEIICHUs, HU30MEPHU3alNH,
JNETUAPUPOBAHMS, TUKIN3ALUK, TUPOJIU3a, KpekuHra, ropenus. [IpeacraBnenue o
MEXaHU3ME PeaKInil paJuKadIbHOIO 3aMEICHHUS.

Haxoxpaenue B npupoae. CriocoObl MOTyYeHUs] U1 TPUMEHEHUE aJIKaHOB.

Huknoankanel. OOmas ¢popmysna, HOMEHKIATypa U uzoMepusi. OCoOOEHHOCTH
CTPOCHHMS M XUMHUUYECKHUX CBOMCTB MajblX (I[MKIOMpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (LIIMKJIOMEHTaH, IUKJIOTEeKCaH) HUKIoankaHoB. CrnocoObl MONyYeHUs: U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ["'omonorudeckuii psii ajkeHoB, 0o601mias ¢opmysia, HOMEHKIATypa.
DIEKTPOHHOE M  NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN — alKEHOB,  Sp*-
rudpuan3anus aToOMHBIX opOuTayie yriepona, o- u m-cBsizu. CTpyKTypHas u
reomeTpuueckas (UucC-TpaHc-) uzoMmepus. Dusndyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPUCOCAUHEHUS, 3aMCILCHUS B O-TOJIOKEHUE
Ipy JABOMHOM CBS3W, MOJIUMEpHU3aluu U okucieHus. [IpaBwio MapkoBHUKOBA.
KadecTBeHHbIE peakiuu Ha ABONHYIO CBsI3b. CIIOCOOBI MOTYyYEHUS W MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHbBIE, U30JIUPOBAHHBIC,
KymynuposaHnuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS M XUMHUYECKUX CBOWCTB
COnpsbKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilonumepuszaius
conpspKEHHBIX JueHOB. CrOCOObI MOTyYeHUs U IPUMEHEHUE aTKaIUCHOB.

Anxunbl. ['oMonorudyeckuii psj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ alIKUHOB, Sp-
rudpuan3anus aTOMHBIX opOuTaned yriepona. dusnyeckre CBOWCTBA aTKHHOB.
XHWMHUYECKHE  CBOWMCTBA:  PEaKIUMU  NPUCOCAWHEHUs,  JUMEpU3ALUU U
TPUMEPHU3ALNH, OKUCIEHUS. KHCIIOTHBIE CBOIICTBA aTKWUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO cBs3b. KauecTBeHHBIEC peakiMy Ha TPOMHYIO CBsA3b. CIOCOObI MOIydeHHUS
Y IPUMEHEHHE AIIKUHOB.

ApomaTuyeckue YrieBogopoabl (apeHbl). ['OoMONOrMyeckuil psii apeHoB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHHE MOJIeKYJbl OeH30ma. DU3UYECKHE CBOMCTBA apeHOB. XHUMHUYECKHUE
CBOMCTBa O€H30J1a U €r0 TOMOJIOTOB: PEAKIIUU 3aMEIICHUS B OCH30JIbHOM KOJIbIE U
YIJIEBOJOPOJHOM paJuKale, PEeaKUUd NPUCOECANHEHUS, OKUCJIEHUE TOMOJIOTOB
oenzona. IlpencraBmeHne 00 OpPUSHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMpPUMEpPE aNKWIBHBIX paJUKaIoOB, KapOOKCHUIIBLHOM,
TUAPOKCUIBHOM, aMHMHO- M HUTPOrPYIIbI, aTOMOB TajloreHoB. OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lonmumepuszanus ctupona. CrocoObl MOTy4eHUsT U
MIPUMEHEHUE apOMaTUUYECKHUX YTIIEBOJIOPOJIOB.

[Ipuponusiii ra3. IlonytHeie HeTsHbIE ra3bl. HedTh U €€ mpoucxoxaeHue.
KameHnHnblit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TEPMHUYECKUM, KATAIUTHYECKU), pUPOPMHUHT, MUPOJIU3.
[TponykThl nepepaboTKu HEPTH, UX TPUMEHEHHE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKY Pa3IUYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOTEHIPOU3BOJIHBIX YIJIEBOJIOPOJOB. Peakiuu
3aMelIeHrs TajoreHa Ha THUAPOKCOTPYIIy, HUTPOTPYIIY, I[UAHOTPYIIILY,
aMmuHoOrpymnmy. JlelicTBMe Ha TraJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIEnoun. B3anMOIENCTBUE IUTajJOT€HAIKAHOB C MAarHMeéM U LHUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COEIUHEHMUSIX. Hcnonw3oBanue
raJIOreHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TMPU CHHTE3E
OpraHUYECKUX BEIICCTB.

OKCIEPUMEHTAIbHBIE METOIbl HW3YUYCHHs] BEIIECTB M HUX MPEeBpaIlCHUM:
u3ydeHrue (PU3NUYECKUX CBOMCTB YTIE€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peakiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpMaHraHata Kajausi, B3aUMOJCHCTBHE alleTHICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHaApYyKEHUE
yriaepojia ¥ BOJOPOJa B OpPraHWYECKHX BEIECTBAX, IOJydeHUE OJTHICHA U
U3y4YeHUE €r0 CBOWMCTB, O3HaKoMjeHHE C KoJulekuusimMu «HedTb» u «Yromby, C
oOpa3liaMud  TUTACTMAcC, KaydyKOB M PE3UHBI, MOJICIUPOBAHUE MOJICKYI
YII€BOJOPOI0OB U FajJOr€HIIPOU3BOIHBIX YIJIEBOJIOPO/IOB.

Kuciopoaconepsxkamue opranudeckKue coeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MoOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHosa). ['omonoruueckuili psa, obmas Qopmyna, H3OMepHs,
HOMEHKJIaTypa U kiaccudukamus. Dusznueckue CBOMCTBA  MpeneNbHbBIX
OIHOATOMHBIX CHUPTOB. BoOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHHs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKMMH  KHUCJIOTAMHU.
KauecTBeHHast peakysi Ha OTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOJTy4YeHUs M TMPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3dupsl, HOMEHKIaTypa B u3oMepus. OcCOOEHHOCTH (PU3HYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — STUJIEHIVIMKONb U TIULEpUH. DU3NUEeCKue Hu
XUMHUYECKHE CBOWMCTBA: PEAKIMU 3aMEIICHUs, B3aUMOJICHCTBUE C OpraHUYEeCKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAaYeCTBEHHAs peakius Ha MHOTOaTOMHBIE
cupthl. [lpencraBneHne 0 MexXaHHW3ME pPEAKIUN HYKICO(DWIBHOTO 3aMEIICHHS.
JleiictBue Ha opranu3M denoBeka. (CrmocoObl TONY4YeHHWS] W TPUMEHECHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CrpoeHHE MOJEKYIbl, B3aUMHOE BIUSHHUE TUJPOKCOTPYIIBI U
O0eH30apHOTO snpa. Pusnueckue cBoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB (enona. KauectBeHHble peakiuu Ha (eHos. TokCHYHOCTH (eHona.
CnocoObl nosrydyeHus u npumeHenue ¢penona. Genonpopmanpaeruinas cMoa.

KapOoHunbHbie coeTuHEeHUs — albACTUIAbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHOM Tpynmbl. ['OMonOruyeckue psabl albJIeTU0B U KETOHOB, OO0IIas
dbopmyna, u3zoMepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB.  XMMHMYECKHE  CBOMCTBAa  aJIbJETMJOB M  KETOHOB:  PEaKIUHU
npucoenrHeHus. OKUCIEHNE alIbIETHI0B, KAUECTBEHHBIE PEAKIIMU HA aJbJICTHUIbI.
Cnoco0bI oJTy4eHUs: ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OHOOCHOBHBIE Mpe/IebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3omMepust u HOMeHKIaTypa. dusznueckue CBOMCTBRA
OJTHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepuUKaIUU, PEaKIMU C Y4YaCTUEM YTJIEBOJOPOIHOIO paauKaa.
OCOOEHHOCTH CBOWCTB MYpaBbUHOM KHUCJIOTHL. [loHSITHE O NPOU3BOIHBIX
KapOOHOBBIX KHCJIOT — CJIOXKHBIX 3(upax. MHoroo6paszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWCTB HEMPENETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKAPOOHOBBIX KUCIOT. IIpencraBurenu BBICITUX
KapOOHOBBIX KHCJIOT: CT€apWHOBAs, MAJIbMUTUHOBAsS, OJICMHOBAS, JUHO/E6AS,
JIUHONIeH08as KUCIIOThL. CTIOCOOBI MOTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KHCIIOT.

Cnoxubie 3¢upnl. ['oMonornueckuii psa, oOmas (opMmyna, u3oMepus H
HOMEHKIaTypa. Du3nyeckne M XUMHYECKUE CBOMCTBA: THUAPOJIU3 B KHUCIOW H
IEIIOYHOU CpELE.

Kupsi. Ctpoenue, puznueckue U XUMUUECKHE CBOMCTBA KUPOB: THAPOJIN3 B
KHUCIION M 1IeI09HOM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HEMpeAEIbHBIX KUPHBIX KUCIOT. JKUpPBI B IPUPOJE.

MpbL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBHUE.

OO6mas xapakrepuctuka yriaeBoaoB. Knaccudukanus yrneBoaos (MOHO-, TU-
U Tonucaxapuabl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, rajgakro3a, pubo3a,
ne3okcuprbo3a. du3znyueckue CBONCTBA M HaXOXJeHHE B Npupoae. POTOCHUHTES.
XHUMHUYECKHE CBOMCTBA TIFOKO3bl: PEAKIIMH C YYaCTUEM CIIUPTOBBIX U aJIbJCTHUIHOU
Ipynm, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHwe. [IpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MajlbTo3a U
nmakTo3a. BocctaHaBnmBaromye 1 HEBOCCTAHABIMBAIOIINE aucaxapuasbl. ['uaponus
nucaxapunoB. Haxoxnenue B npupojsie u npuMeHenue. llonucaxapuapl: kpaxmann,
[NIMKOTeH W 1emnono3a. CTpoeHHe MakKpoOMOJEKyJ Kpaxmana, TJIMKOTeHa U
HEJUTI0NIO3bl.  PU3MYECKHMEe CBOMCTBA Kpaxmaja M LEJUII0JIO3bl. XHWMHUYECKHE
CBOMCTBA Kpaxmajia: TMApPOJN3, KAYeCTBEHHAs pEakuus ¢ HOJOM. XUMHYECKHE
CBOMCTBa WEJUIIOJIO3bI: TUAPOJIN3, MolydyeHue 3GUpoB 1eioiosbl. [lonstue 06
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



ODKCNEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPALICHHUIA:
PacTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJAE, B3aUMOJEHCTBHUE ITAHOJIA C HATPHUEM,
OKHUCJICHUE ATWJIIOBOI'O CIIMPTA B albJETH] HA PACKaJEHHOM MEIHOW MPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CIHMPTa JUXPOMATOM Kaius (BO3MOXXHO HCIOJb30BaHHE
BUJIEOMATEPUATIOB), KAYECTBEHHbIE pPEAKUMU Ha ambIeruiibl (C THIAPOKCUIOM
muammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuus raMIEepuHa €
ruapokcuom Meau(Il), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bl ¢ TuapokcuaoMm meau(Il), BzaumoneiictBue
Kpaxmaja C MOJIOM, PELICHUE SKCIEPUMEHTAJbHBIX 3a71a4y no teMaMm «CrnupTsl U
denoinby, «KapooHoBbie KUCTOTHI. CI0KHBIE d3PUPBD».

A3oTcoaepiKalniue OpraHu4ecKue coelMHeHMs.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaius aMUHOB:
anudaTuyecKkue W apoOMaTHYECKHE, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Ctpoenue moJekyn, oOmas Gopmyina, U30Mepusi, HOMEHKIATypa U (PU3NYECKUE
cBoiicTBa. XMMHUYECKOE CBOWCTBA anu(paTUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ANKWJIMPOBAHUE, B3aUMOJICHCTBUE NEPBUYHBIX AMUHOB C a30THCTOW KHCIIOTOM.
Conu aKuIaMMOHUS.

AHWINH — TpEeACTaBUTENb aMHHOB apomaTudeckoro psga. CrpoeHue
aHwiMHA. B3auMHOe BiMsIHUE TPy aTOMOB B MOJieKyJie aHuiInHa. OcoOEHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUS M TpUMEHeHue anudaruyeckux amuHOB. [lonmydenune anunuHa u3
HUTPOOCH30IA.

AMuHoOkucnoThl. HomeHknarypa u n3omepusi. OTnesibHbIe IPEACTABUTENH Of-
AMHMHOKHCIIOT:  TJIMLWH, ajnaHuH. @Pu3nyeckue CBOMCTBA  aMHUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUN, peaklus TMOJUKOHJCHCAUU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonornueckoe 3HaueHrE aMUHOKUCIOT. CUHTE3 U TUPOJIA3 NENTUIOB.

benku kaxk npupoaHele nonuMepsl. [lepBuyHas, BTOpUYHAS M TPETHUYHAA
CTpYKTypa OenkoB. XHMHUYECKHE CBOMCTBAa OEJIKOB: TUIPOJIW3, JEHATypauus,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAIIbHBIE METOAbl HU3YYEHHUsI BEIIECTB M HUX IPEBPAILLCHUI:
pacTBopeHuEe O€NKOB B BOJE, AEHATypalus OEIKOB MpPU HATPEBAHUM, LIBETHBIC
peakiuu Ha O€JIKW, peIIeHHEe OHKCIePUMEHTANIbHBIX 3ajlad [0 TeMaM
«AsoTconeprkaiue OpraHu4eCcKue COEZIMHEHUS u «Pacno3naBanue
OPraHUYECKUX COCTMHEHU .

BoicokoMOJIeKYJISAPHbIE COCIMHEHUS.

OCHOBHbIE TOHATHSI XUMHUU BBICOKOMOJIEKYJISAPHBIX COCAUHEHUN: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIECHB MOJUMEPU3ALNN, CPEAHSSI MOJIEKYIISIpHAs



Macca. OCHOBHBIE METOABl CHHTE€3a BBICOKOMOJEKYISPHBIX COCAMHEHUN —
MOJIMMEPU3ALINS U TTOJIMKOHICHCAIIHS.

[Tonumepubie wmatepuanbl. I[lmacTtmacchl (TOMUATUIICH, TOJUMPONUICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, MOIUMETUIMETAKpWIaAT, MOJUKapOOHATHI,
noMATHICHTepeTanaT). Y Tin3anus 1 nepepadboTka miacTuka.

DnacToMepsl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE Kay4yKd
(OyTaaueHOBbIN, XJIOPONPEHOBBIN, N30MPEHOBLIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHble (XJIOMOK, EPCTh, MENK), UCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAlPpOH U JIaBCaH).

[Tonmumepsr CIEeUATIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIEKTPONPOBOISAIIME OJUMEPBI, OMOpa3iiaraeMble IOJTUMEPHI).

OKCIEPUMEHTAJIbHBIE METOIbl HW3YUYCHMsI BEIIECTB M WX MPEBPAIICHUM:
03HAKOMJICHHE ¢ 00pa3liaMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pCIICHUE OSKCIIEPUMEHTAIBHBIX 3a1auy 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxaenue wmoiekyaspHod (OpMyNbl OPraHMYECKOTO COCIMHEHHUS TI0
MAacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HaXOXKJICHUE
MOJIEKYJISIpHOW  (OpMYJIBl OPraHUYECKOro COeAMHEHUsT 1Mo wmacce (00BEMY)
POJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peaklud W/WIM HCXOIHBIX BELIECTB, YCTAHOBIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpraHMYecKOro BEIIeCTBA HAa OCHOBE €ro XMMHUYECKHMX CBOMCTB WJIHM CIIOCOOOB
NOJIYYEHUS, ONPENEIICHHE JOJH BBIXOAA NPOAYKTa PEAKIMU OT TEOPETUUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBA3CH MPU U3YUYCHUU OPraHUYECKOW XUMHUH B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX E€CTECTBEHHO-
Hay4YHbIX TIOHSATUW, TaK W TMOHSTHI, MPUHATBIX B OTIAEIBHBIX MpEeaMeTax
€CTECTBEHHO-HAYYHOIO [IUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MTOHSATHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHUs, 3aKOH, aHajdu3, CHUHTE3, Kiaccudukausi, HaOIIOJIEHHe, W3MEpeHue,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

du3nuka: Marepus, arToM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJICKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BelllecTBa, (DU3WYECKUE BEIUYMHBI, €IUHHIBI U3MEPEHUsl, CKOPOCTb, SHEPTus,
Macca.

buonorusi: knmetka, opraHusM, 2JKOcHCTeMa, Ouocdepa, MeTadoIHu3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOodHBIA TUN MHUTaHUSA, OpPOXKEHUE,



dorocuHTe3, IBIXaHWE, OCNKH, YIIAEBOABI, JKUPBI, HYKIECHHOBBIC KHCIIOTHI,
(epMeHTBHI.

['eorpadus: mone3Hble NCKOMIAeMble, TOILIIUBO.

TexHonmorusi: MNUIIEBBIE MPOAYKTHl, OCHOBBI PAIMOHATIBHOTO THUTAHUS,
MOIOIIHE CPENICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETUYECKIX BOJIOKOH.

11 KVIACC

OBIIAA N HEOPTAHNYECKASA XUMUA

TeopeTnyeckre OCHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX Aaep. XUMUYECKUM 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000J0YEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUUYECKHE YPOBHH U
noaypoBHU. AToMHBIe opOuTanu. Kinaccudukamus XuMUIEeCKUX dJIEMEHTOB (s-, p-,
d-, f-amementsr). PacmpeneneHuwe 5SIEKTPOHOB 1O AaTOMHBIM  OpPOUTAISAM.
DONeKTpOHHbIE KOHPUTYpAllMK aTOMOB 3JIEMEHTOB MIEPBOT0O—UETBEPTOrO MEPHOJIOB
B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(PUTYpaIlMK HOHOB.
DIIEKTPOOTPUIATEIIHBHOCTb.

[Tepuonnueckuii 3akoH u Ilepronnueckas cuctreMa XUMUYECKUX DJIEMEHTOB
JI.. Menneneera. CBsA3b mepuoAUYECKOro 3akoHa M llepmoamdeckoil cucTeMbl
XUMUYECKUX DJJIIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CIOXHBIX BELIECTB [0 TpyNImaM W NEpHoJaM. 3HA4YCHUE
nepuoanyeckoro 3akona [[.1. Menneneena.

XuMHUeckass CBSI3b. BuAbl XMMHWYECKOM CBS3U: KOBaJICHTHAas, HOHHAas,
MeTajuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMEHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUsl U JIMHA CBsI3U. [[0aspHOCTD, HANIPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM CBs3U. KpaTtHble cBsA3u. BopopoaHas CBs3b.
MexMOJIEKYIIApHBIE B3aUMOJICCTBUS.

BasieHTHOCT, W BaJleHTHbIE BO3MOXXHOCTH aTOMOB. CBS3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEAUHEHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeIMHEHUAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeilb, JUTraHAbl. 3HAYEHHE KOMIUIEKCHBIX COEIMHEHUH.
[ToHATHE O KOOPAMHALIMOHHOW XVMUMU.

BemectBa  MONEKYJISPHOrO M HEMOJIEKYJISIPHOTO  CTPOCHHUSA.  [HIIbI
KPUCTAJUTMYECKUX PEHIETOK (CTPYKTYP) U CBOICTBA BEIIECTB.

[TonaTue o nucnepcHbix cucremax. VictunHblie pactBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PacTBOPOB:
MAaccoBasi JOJIsI BELIECTBA B PACTBOPE, MOJISIpHAsA KOHILEHTpauus. HacellenHsie n
HEHACBIIIEHHbIE PACTBOPbBI, pACTBOPUMOCTh. KpucTamioruaparsl.



Knaccudukanus u HOMEHKIaTypa HEOPraHMYECKUX BEIEeCTB. TpUBHUAIIbHBIC
HA3BaHUS OTJECIbHBIX MPEICTABUTENEH HEOPraHNUYECKUX BEIIECTB.

Knaccudukanus XMMHUECKHX peakuil B HEOPraHUYECKON W OpraHMYeCcKoOu
XUMHM. 3aKOH COXPAaHEHHMsS] MAacChl BEHIECTB; 3aKOH COXPAHCHUS U MPEBPAIICHUS
SHEPIUM MpPU XUMHUYECKUX peakiusax. TermnoBbie 3PHeKThl XUMHUUYECKUX PEaKIIHil.
TepMoXuMHYECKUE YPaBHEHUS.

CkopocTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3iUYHbIX (haKTOPOB.
['omoreHHbIe U reTeporeHHbie peakiuu. Katanus u kaTanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakIuu. XUMHUeckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JAaBICHUE U KOHIIEHTPALMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunnun Jle [larense.

OnekTponuTuyeckas aucconuarus. CwibHbie U CJIa0ble DJICKTPOJIUTHI.
Crenenp auccoumanuu. Cpena BOJAHBIX PAcTBOPOB: KHUCJIOTHAsi, HEUTpasbHas,
mienounas. Bomopoaueiii mokazatens (pH) pactBopa. I'maponus coneii. Peakiuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTAaHOBHUTENb. lIpolecchl OKHUCIEHUS W BOCCTaHOBJICHMSI.
Baxxneimue OKHCIUTENIM W BOCCTAaHOBUTENW. MeEToH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIN3 PAaCTBOPOB U PACIIABOB BEIIECTB.

OKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBpaIlCHUI:
pa3ioKeHUE TMEPOKCHAA BOJOpPOAAa B MNPUCYTCTBUM KaTalu3aTopa, MOMACIU
KPUCTAJUTMYECKUX PEIIETOK, TIPOBEICHUE PEaKIIMii HOHHOTO OOMEHa, OIIPE/ICIICHHE
Cpelbl PacTBOPOB C IOMOIIBIO HHAUKATOPOB, HU3YYCHUE BIUAHUSA PA3TUUYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUUYECKOW PpEAKIMH W TIOJIOKECHHE XUMHYECKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

[Tonoxenne HemeraiuioB B llepuogumueckon cucremMe XUMHUYECKHUX
anemenToB [[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS UX aTOMOB. DH3MYECKUEC
CBOMCTBAa HEMETAJJIOB. AJUIOTPOINUS HEMETAJUIOB (Ha MpPUMEpPE KUCIOPOJa, CEpHI,
dbocdopa u yriaeposa).

Bomopon. Ilomydyenue, ¢u3mdeckne M XHMHYECCKHE CBOMCTBA: PEaKIMU C
METAJUIAMA W  HEMETaJUIlaMHM, BOCCTAaHOBHUTEJIBHBICE CBOWCTBA. [ MApPHUABI.
TonnuBHBIE IIEMEHTHI.

lamorensl. HaxoxneHue B mpupoze, COCOObI MOMydeHUs, (HU3UYECKUE |
XUMHUYECKHE CBOMCTBA. ['asioreHoBOOpOAbl. BakHeHIne KUCIOpOACOAepKallue
COeMHEHUs TanoreHoB. JlabopaTopHbie W TMPOMBIIUICHHBIE CIIOCOOBI TOTYyYCHUS
rajgoreHoB. [I[puMeHeHne TaloreHoB U UX COCINHEHUN.



Kucnopoa, o3on. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI MOJyUYEHUS
Kuciopoaa. Ouznueckue U XUMUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCIOpOoJa U
030Ha. OKCUABI U IEPOKCUBI.

Cepa. Haxoxpaenue B mOpupojJe, CIOCOOBI MONy4eHUs, (uznueckue u
xumuyeckue cBoictBa. CepoBogopon, cynbhunbl. Oxcun cepbi(IV), oxcun
ceprl(VI). CepHuctas u cepHas KUCIOTBI U uUX coiid. OCOOEHHOCTH CBOMCTB
cepHOU KUCIOThI. [IpuMeHeHne cepbl U €€ COETMHEHU M.

Azor. Haxoxaenue B mpUpoAe, CHOCOOBbI MONYYEHHs, (PU3HYECKHE WU
XUMUYECKHE CBOMCTBA. AMMUAK, HUTPpUAbl. OKCHIbI a30Ta. A30THCTasi U a30THAs
KHUCIIOTHI ¥ UX coyini. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHI. [I[puMeHeHue azota
U €ro COSIMHECHUMN. A30THBIC YI0OpEHMUSI.

®docdop. Haxoxnenue B mpupoje, crnocoObl TMonydeHus, (puznueckue u
xumuyeckue cBoirctBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kucnora u e€ conu. Ilpumenenue Qocdopa u ero coenunenuit. dochopHbie
yI00peHus.

Yrnepon, HaxoXJaeHWEe B OpUpOJE. AJUIOTPONHBIE  MOAUDUKAIIWU.
dusznyeckue W XUMHUUYECKHE CBOWCTBAa TIPOCTBIX BEIIECTB, O0OpPa30BaHHBIX
yraeponoM. Oxkcua yraeponaa(Il), okcun yrimepona(lV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAaHHBIN yroiyb, ancopOuusa. Dymnepensl, rpadeH, yriepojaHble
HaHOTPYOKu. [IprMeHeHne MpoCThIX BEIIECTB, 0OPa30BaHHBIX YIIEPOIOM, U €ro
COE€IMHEHUM.

Kpemuuii. HaxoxpaeHue B mpupojie, CIOcoObl MOJy4YeHUs, (PUBHUECKUE H
xuMuueckue cpoiictBa. Oxcua kpemuusi(IV), kpeMHHEBas KUCIOTA, CUIMKATHI.
[IpuMeHeHue kpeMHUs U ero coequHeHuil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIIA.

[Tonoxenune mMeraiuioB B [leproanueckoi CUCTEME XMMUYECKHUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOCHHUS DJIIEKTPOHHBIX 000J0UYEeK aTOMOB MeTayioB. OOmiue
¢usnueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsioB B OBITY W TEXHUKE.
CriaBbl METAILIOB.

DNEeKTPOXUMUYECKUN psif  HanmpspkeHuid MeTtawioB. OOmme  crnocoObl

MOJy4ECHUS METaJIOB: TUAPOMETAILTYPIHS, MIAPOMETAILTYPIus,
anexktpometamnyprusi. [lonsitue o koppo3un metamioB. CrnocoObl 3alIUThl OT
KOppO3UH.

Oo6mrast xapakrtepuctuka MeTawioB I[A-rpynmsr [lepuomnueckoit cUCTEMBI
XUMUYECKUX J3yeMeHTOB. Hatpuii u kanuii: mnonyyeHue, (QU3MUYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCAUHECHUM.

O6mrast xapakrepuctuka metamuioB I[A-rpynmer [lepronnyeckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaublUi: TNoJydeHue, (QPU3NUYEeCKue u
XUMHAYECKHE CBOWCTBA, IPUMEHEHUE IPOCTHIX BEIIECTB W HX COCAUHECHUMU.
XKeécTkoCTh BOABI U CLIOCOOBI €€ yCTpaHEHUS.



AJIOMUHUN: TIOTydeHue, (GU3NYECKre U XUMUYECKHE CBOWMCTBA, MPUMEHEHUE
MIPOCTOTO BEIIECTBA M €ro coeAuHeHWil. AMQOTepHbIE CBOHCTBA OKCHAA H
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OOmast xapakTepucTuka MeTawioB moOouHblx noarpynn (b-rpymnm)
[Tepunoanueckoi CUCTEMBI XUMUYECKUX AJIEMEHTOB.

Ou3NYECKUe U XMMUYECKHE CBOMCTBA XpoOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U AuUXpOMaThl, UX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyyeHrne U NpUMEHEHUE XpoMa.

Ou3nyeckue M XMMHUYECKHE CBOMCTBA MapraHila M €ro COCAWHECHUM.
Baxneitmue coenunenuss wmapranna(ll), wmapranna(IV), wmapranna(Vl) wu
mapranua( VII). [lepmanranat xanausi, ero OKMCIUTEIbHbIE CBOMCTBA.

du3NYeCKue U XMMUUYECKHUE CBOMCTBA Ke€jie3a U ero coeauHeHuil. OKCHUIbL,
ruapokcuanl u conu xenesza(ll) u sxeneza(Ill). [TonyueHue u mpuMeHEHHUE Kee3a
U €ro CIUIAaBOB.

DU3NYECKUE U XMMUYECKHE CBOWCTBA MEIU U €€ coenqnuHeHui. [lonyuenue u
NPUMEHEHUE MEJIU U €€ COCUHECHUM.

[uuk: nomydyeHue, (PU3MYECKHE UM XUMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOIMCTBA OKCHJIA ¥ TUJPOKCHUAA LIMHKA, TUAPOKCOKOMIUIEKCHI IIUHKA. [I[pumeHenue
LIMHKA U €TO COCIUHEHUN.

OKCIEpUMEHTAIIbHBIE METOAbl HM3YYEHHsI BEIIECTB M WX IPEBPALLCHUI:
U3ydyeHre oO0pa3loB HEMETaUIOB, ropeHue cepwl, gocdopa, kene3a, MarHus B
KHCJIOpOJE, H3y4YeHHE KOJUIeKuMu «MeTaibl M CIUIaBbl», B3aUMOJICHUCTBUE
MIEJIOYHBIX U MIEJTOYHO3EMETbHBIX METAJUIOB C BOJOW (BO3MOYKHO HCIOJIb30BAHHE
BUJIEOMATEpUaIoB), B3aUMOJCHCTBUE LIMHKA U JKeJie3a C pacTBOpaMU KHUCIOT U
1EJI04€M, KAYECTBEHHBIC PEAKIIMM HA HEOPTaHUYECKME aHUOHBI, KATUOH BOJOPOJa
U KaTHUOHbl METAJJIOB, B3aWMOJECUCTBHE THUIPOKCUIOB AIIOMHHUSA M ILMUHKA C
pacTBOpamMu KHUCJIOT M ILIEJIOYEH, PEIIEHUE DKCIEPUMEHTAIbHBIX 3aJa4d [0 TeMaM
«lanorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U UX COCTUHEHUSNY,
«MeTaubl TJIaBHBIX NOATPYIID, «MeTaibl TOOOYHBIX HOATPYIII.

XUMHUSA U KU3Hb.

Ponp xumMun B o0ecriedeHn yCTOMYMBOTO pa3BUTHS yeiaoBedyecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAaHHUS M METOAOJIOTMA HAYYHOIO MCCIEA0BAHUS.
HayuHble npuHIMIIBI OpraHU3allui XUMUYECKOTO MPOU3BOACTBA. [[pombIiieHHbIE
crocoObl MOYYEHHUs BaXKHEUIIMX BELIECTB (Ha MpUMEpPe MPOU3BOJICTBA aMMHUAKa,
CEepHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHUS] METAIIJIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOMIEH Cpeabl U €ro MOCHEACTBHUS.
Ponp xumuu B o0ecreueHnH SHEPreTuueckoil 0€30MacHOCTH.

Xumus © 310poBbe uenmoBeka. JlekapcTtBeHHble cpenctBa. IIpaBuia
WCMOJIb30BAHUS JICKAPCTBEHHBIX MTpenapaToB. Poib XuMuu B pa3BUTUHA MEAULIMHBI.



XUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIEBbIe N00aBKU. Poib xumuu B
oOecreyeHuu NUIIeBOi 0€30MacCHOCTH.

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumusi. [lpaBuia
0e30MacHOro0 MCHOJIb30BAHMS MpenaparoB OBITOBOM XUMUU B TOBCEIHEBHOM
KU3ZHHU.

XUMHSI B CTPOUTEILCTBE: BaXKHEUIIINE CTPOUTEIbHBIE MaTepHualibl (IIEMEHT,
OEeTOH).

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKrue U MUHEPaIbHbIE YI0OpECHHUS.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepaMHuKa.
Marepuansl s 3JeKTpoHUKU. HaHoTexHOIoTH Y.

PacuétHrnle 3agaun.

Pacuétel: Macchl BemiecTBa WM 00BEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WIM 00BEMY OJHOTO M3 Y4YaCTBYIOIIMX B PEAaKIUU BEIIECTB,
Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEaKIMU, €CIU OJHO U3
BEIIIECTB MMEET MNpPUMECH, MacCchl (00BEMa, KOJIMYECTBa BEIIECTBA) IPOJIYKTA
peakuuu, €ecid OJHO U3 BEIIECTB JaHO B BHUJE pacTBOpa C ONpeaeiaEéHHOU
MaccoOBOM JoJied pacTBOPEHHOIO BELIECTBA, MAacCOBOW JOJIM U MOJISPHOU
KOHIICHTpAIIMM BEIIECTBA B PAcTBOPE, JOJIM BBIXOAA MPOJAYKTa PEAKIUU OT
TEOPETUYECKU BO3ZMOKHOTO.

MexnpenMeTHbIE CBS3H.

Peanuzanus  MeXNpeAMETHBIX CBsA3€dl Tpu  HU3yYEeHUH oOOmed
HeopraHudeckoil xumuu B 11 Kilacce OCyIIeCTBISETCS Yepe3 UCIOIb30BaHUE Kak
OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U MOHITHH, MPUHATHIX B OTIAEIBHBIX
IpeIMeTax eCTECTBEHHO-HAYYHOTO IHKIIA.

OO0mume ecTecTBEHHO-HAYYHBIEC MMOHATHUS: SIBICHUE, HAYYHBIN (DaKT, TUTIOTE3A,
TEOpHs, 3aKOH, aHaJIU3, CUHTE3, KiIacCUUKAIs, NEPUOJUIHOCTh, HAOIIOACHHE,
U3MepeHne, IKCIIEPUMEHT, MOJIEJTh, MOJICTTUPOBAHUE.

®usnka: Marepusi, MHUKPOMHD, MAKpPOMHp, aTOM, OJJIEKTPOH, IPOTOH,
HEWUTPOH, UOH, U30TOIbI, PAAMOAKTUBHOCTb, MOJIEKYJIA, JHEPT€TUUECKUN YPOBEHbD,
BEILIECTBO, TEJIO, O0BEM, arperaTHOE€ COCTOSIHUE BEIIECTBA, WJICAJIbHBIA Tra3,
¢du3nUecKre BEIUYMHBI, €IMHULIBI U3MEPEHUS, CKOPOCTh, SHEPTHS, Macca.

buonorus: kneTka, opraHusM, 3KOCHCTEMa, Onocdepa, MeTadoIn3M, MaKpO-
YU MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBOIbI, HYKIENHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEUIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpaIbl, TOPHBIC TOPOJIBI, TOJIE3HBIE MCKOTAEMBbIE, TOILIHBO,
PECYPCBIL.

TexHomorus: XMMHYECKass MPOMBIIIJIEHHOCTh, METAJLTYprus, CTPOUTEIbHbIE
MaTepualbl, CEJIbCKOXO35UCTBEHHOE MPOU3BOJCTBO, MUIIEBAS] MPOMBIIIIEHHOCTD,
dbapmalieBTHUECKAS MPOMBIIIJIEHHOCTb, MIPOU3BO/ICTBO KOCMETHYECKUX



nmpemnaparoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTCpUAJIOB, JJICKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOT'H.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMKWN
HA VTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBHIEI'O OGPA3OBAHMA

JIMUHOCTHBIE PE3YJIbTATBI

B CcOOTBeTCTBUHM C CHCTEMHO-AEATEIbHOCTHBIM TOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUSA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHETrO
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEIYIONIME COCTABIISIIOLIME: OCO3HAHUE
0o0yJarolmUMHCST POCCUMCKON TIpaXJaHCKOW HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTU U CAMOOIIPEIEIICHUI0; HAIMYME MOTUBALIUU K
0Oy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHSATHIMH B OOIIECTBE TMpaBUJIaMU W HOPMaMH TIOBEJCHMsS; HAIMYUE
IPABOCO3HAHMS, IKOJIOTMUECKOU KYJIbTYpPbl; CIIOCOOHOCTh CTABUTD 1I€JIU U CTPOUTD
’KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS TMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEIBHONM M MPAKTHYECKOW JEeATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3aini 00pa3zoBaTeIbHON JeTEIbHOCTH.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpMHPOBAHHOCTh OTBITA TO3HABATEIBHON M MPAKTHUYECKOW JEeATEIHLHOCTH
oOydarmuxcs B MpoLiecce peajan3aluyd o0pa3oBaTeIbHON NeATeIbHOCTH, B TOM
YHUCJIE€ B YaCTH:

1) rpaxIaHCKOro BOCIMTAHMS:

OCO3HaHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB M 00SA3aHHOCTEH,
YBAYKEHUS K 3aKOHY U IIPABONOPSIKY;

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M TMO3HABATEIBHBIX 3a7[a4, BHITTOJIHEHUH
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY H
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LHEHHOCTHOI'O OTHOIIEHHSI K MCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTECUYECTBEHHON XMMUH;

YB)KEHHUS K TPOILIECCY TBOpYECTBA B 0OJACTH TEOPUHM M MPAKTHYECKOTO
MPUIOKEHHUS] XUMHHM, OCO3HAHUSI TOTO, YTO JAHHBIE HAaYKH €CThb pPE3yibTaT
JUINTENbHBIX ~ HAONMIOJEHUHN, KpPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;



WHTEpPECa W TI03HABATEIHPHBIX MOTHBOB B TIOJYYCHHUH | TOCICAYIONIEM
aHanu3e WHQPOPMAIUU O TEPEIOBBIX TOCTIKCHHUSIX COBPEMEHHON OTEYECTBECHHOMU
XAMHH;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPABCTBEHHOTO CO3HAHUS, dTHYECKOTO TIOBEICHHSI;

CIIOCOOHOCTH OIICHUBATH CUTYAIlUH, CBS3aHHBIC C XUMUYCCKUMHU SBIICHUSIMH,
¥ TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPHCHTHPYSICh HA MOPAIbHO-HPABCTBCHHBIC
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TMOBEACHHE M TOCTYNKH CBOMX TOBApHIIEH C
MO3UITMH HPaBCTBCHHBIX W MPABOBBIX HOPM M C YYETOM OCO3HAHUS ITOCIICICTBHM
MIOCTYITKOB;

4) dpopmMupoBaHus KyJbTYPbI 310POBbA:

NMOHMMAaHUS IIEHHOCTEH 370pOoBOTO UM Oe3omacHOro o0pasza JKW3HH,
HEOOXOJIMMOCTH OTBETCTBCHHOI'O OTHOIICHUS K COOCTBEHHOMY (PU3MYECKOMY H
NICUXHYECKOMY 3/I0POBBIO;

coOJIFO/ICHUST TIpaBUJl OE301AaCHOr0 OOpallleHUs] C BEIIECTBAMH B OBITY,
TIOBCCTHCBHOM JKHU3HH, B TPYIOBOM JCATEIBHOCTH;

NOHMMAHHUS IICHHOCTH TMPaBWJI HWHIUBHIYAJIBHOTO W  KOJUICKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYaIUsX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSITHS BPEAHBIX MPUBBIYEK (yrmoTpebdieHus
aJIKOT0JIsI, HAPKOTUKOB, KYPEHUSI );

5) Tpy10BOro BOCIMTAHMS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B y4eOHO-HCCIE0BATENbCKOM
JESTEIBHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM W  APYrMX BHIAX
NEeSITEBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHWU TMPAKTHUYECKUX 3a1ad
COLIMAJILHOM HAIPABJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY M3Y4YeHHUI0 Mpodeccuil pa3IudHoro poja, B TOM
Y1Clie Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMHUH;

yYBOXKECHUS K TPYAY, JIOAM TPYy/la U pe3yJbTaTaM TPYI0BOM €SI TeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYaTbHON TPaeKTOPUH
oOpa3zoBaHus, Oyaymer mnpodeccmr W peanu3alid COOCTBEHHBIX JKM3HCHHBIX
MJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUU, HHTEPECOB H
moTpeOHOCTEH 00IECTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTHYECKH I1€JIECOO00PA3HOT0 OTHOMIICHUS K TPUPOJIEC KaK HCTOYHHUKY
CYIIIECTBOBAHMUS KU3HU Ha 3eMJie;

MOHUMAaHUSI TJIIOOAIBHOTO XapakTepa SKOJOTUYCCKUX TPOOJIeM, BIUSHHUS
HYKOHOMHYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COIMAIBHON CPEJIbI;



OCO3HAHUSI HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHXKEHUM XUMHHM IS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAOTIOIB30BaAHNUS;

AKTUBHOI'O HENPUATUA JECUCTBHUM, MPUHOCAIIMX BpEd  OKPYKAIOIIEH
MPUPOJIHON cpelle, YMEHHS MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUUYECKUE
MOCJICACTBUS MPEANIPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAIIATh UX;

HAJIUYUS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OTbITa NEeATeNIbHOCTU AKOJIOTMYECKOU HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
MpaKkTUKe, CHOCOOHOCTM W YMEHHsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemo(poouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

MHUPOBO33PECHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH,

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
dbopMuUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBiIeHUs 00 OKPYKArOIeM MHUPE KaK O €AMHCTBE MPHUPOJLI U YEJIOBEKA, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NPOoOJIeM COXpaHEHUs
IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOM  3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
UUMBUIIN3AlMA: B €€ T'yMaHUCTUYECKOW HAIPaBICHHOCTH WM BAXKHOW pOJIU B
CO37aHMM HOBOW 0a3bl MaTepUaNbHOM KYJIbTYpbl, B PEIICHUU TJI00ATBHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UYEJIOBEYECTBA — CHIPHEBOM, ISHEPreTUUYECKOM,
MUIIEBOM U 3KOJOTUYECKON 0€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICUEHUH
YCIIOBUHM YCHEIIHOTO TPYJa M SKOJIOTHUYECKH KOMGPOPTHOMN >KM3HU KaXKIOTO 4jeHa
00I1IeCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTH: IOHMMaHUS CYHUIHOCTH METOJOB
MO3HAHUS, UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
MOJIy4aeMble 3HAHMS JJIsl aHAIHM3a U OOBSICHEHUS SIBICHUN OKPYXAIOIIETO MUpa H
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HayyHbIX ()aKTOB W HMEIONIUXCS JaHHBIX C IENbI0 TOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKUE 3HAHMS IS
peuieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

MHTEpECa K MO3HAHUIO, UCCIEA0BATENbCKOU IESITENBHOCTH;

TOTOBHOCTH W  CHOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUI0 U
caMOOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHMI [0 XWMHHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMU;

HMHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccruoHaIbHON
NeATEeNbHOCTH.



METAINPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3yabTaThl OCBOCHHS MPOTPaMMBbl IO XMMHHU Ha YPOBHE
CpeaHero oo61ero 06pa3zoBaHus BKIIOYAIOT:

3HAUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHITHS, OTpakarollue
LEJIOCTHOCTh HAyYyHOM KapTHHBI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUA,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (MarTepusi, BEILECTBO, SHEPIUs, sIBJICHHE,
npolecc, CUCTeMa, HaydyHbI (akT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHe);

yYHHUBEpCaJIbHbIC yueOHbIC ACHCTBHs (TIO3HABaTEeIbHbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), o0ecreynBaroIme dbopmHpoBaHue (G yHKUIHMOHATBHOM
I'PaMOTHOCTH U COI[MAIIBHOM KOMIIETEHIIMH 00yYalolnuXCs;
CIIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BAaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PCHUECKNE 3HAHUS M YHUBEpCAJIbHbIE YueOHBIC
JEUCTBUS B TTO3HABATEILHON U COLIMATILHOM MTPAKTHUKE.

MeTtanpeaMeTHbIE Ppe3yabTaThl OTPAXalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCJIIbHBIMH, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
e CTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

1) 6a30Bble JJOruvYecKmne JeMcTBHS:

CaMOCTOATENbHO  (OpMYyIHpPOBaTH M aKTyallM3UpOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LENu MACATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU HX
TOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl IECSITENBHOCTH C IOCTABICHHBIMU LIEISAMU;

UCIIOJIB30BAaTh NPU OCBOEHUM 3HAHMI NPUEMBI JIOTMYECKOTO MBIIUICHUS:
BBIACJIATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M YyCTaHABIMBATh MX B3aUMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIONIUE MOHATUS JIJIS1 OOBSICHEHUS OTJEIBHBIX (DAKTOB U
SIBJICHUM;

BBIOMpATh OCHOBAaHUS W KPUTEPUU [JIs KIacCU(PUKAIMKM BEIIECTB M|
XUMHUYECKHUX PEaKIUM;

YCTaHABIMBAaTh MPUYMHHO-CICICTBEHHbIE CBA3UM MEXAY H3Yy4YaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCyXJIeHHUS (MHAYKTUBHBIC, JE€AYKTHBHBIE, IO
aQHAJIOTUH), BBIABJISITH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUSAX, GOPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS HCIOJIb3yeMble B XUMUHM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MO/ICJIbHBIC MPEICTABICHUS — XUMUUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUUeckas (QopMmysa, ypaBHEHHE XUMHUYECKOUN



peaKknuuu — TPU PEIICHUH YYCOHBIX IMO3HABATECIBHBIX W TPAKTHYCCKHUX 3ajad,
MIPUMEHSTh HAa3BaHHBIC MOJCIIBHBIC TIPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIAJIETh OCHOBAaMU METOJOB HAyYHOr'O IMO3HAHUS BEIIECTB M XUMHYECKUX
peaxkuuu;

dbopMyITUpOBATH IEJIH U 33/1a4U UCCIIEIOBAHMS, UCIIOIh30BaATh TOCTABICHHbIE
U CaMOCTOSITETbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KaueCTBE HMHCTPYMEHTA
MO3HAHMS U OCHOBBI Il (DOPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIHHOCTH
BBICKA3bIBACMBIX CYKICHUH;

BJIAJIETh HABBIKAMU CaMOCTOSITEJIBHOTO TIUIAHUPOBAHUS W TPOBEJCHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJI0/IaTh 3a XOJAOM
mpoiiecca, CaMOCTOSITEILHO MPOTHO3UPOBATh €ro pe3ynbrar, (opMyIupoBaTh
0000ITIeHNS ¥ BBIBOABI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YILTATOB UCCIICIOBAHMS,
COCTaBJISITh 00OCHOBAaHHBIN OTYET O MPOJCIAHHON padoTe;

npuoOpeTaTth OMNBIT YYEHHUYECKOM HCCIEOBATEILCKOM M  MPOCKTHOU
NEATEeNIbHOCTH, TMPOSBIATh CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEJILHOMY
MOMCKY METOJIOB PEIICHHUS TMPAaKTUYECKUX 3a]a4, NPUMEHEHUIO pPa3InYHbIX
METOJIOB MO3HAHUS.

3) paboTa ¢ uHpopManmeii:

OpUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX HWHGOpManuu (HAy4HO-
NOMyJsIpHAsl JUTEepaTypa XHMHUYECKOrO COJEpXKaHUs, CIPaBOYHbIE IOCOOMUS,
pecypcel MHTepHeTa), aHaIM3UpoBaTh MH(OPMAIUIO Pa3IWYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh eé JOCTOBEPHOCTD u
HENIPOTHUBOPEUHBOCTb;

dbopMynHpoOBaTH 3aMpPOChl U MPUMEHSITh PA3IMYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpMaIMK, HEOOXOAUMON IS BBITIONHEHUS yYEOHBIX 3ajad
OIPEAEIEHHOTO TUIIA;

npUOOPETaTh OMNBIT HCIOJIB30BAHUA HMH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITETILHO ~ BBIOMpATh  ONTHUMAIBbHYIO  (OpMy  TIpEICTaBICHUS
uHpopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U APYTHE);

UCIIONIb30BaTh HAYYHBIM S3bIK B KAadecTBE CpEICTBA Tpu pabore cC
XUMUYECKOW uH(MOpMalMel: NPUMEHITh MEXNpeIMeTHbIe ((pu3nuecKue u
MaTeMaTUYECKHe) 3HAKU U CUMBOJIBI, (OpMYIIbl, a00peBUaTypbl, HOMEHKIATYPY;

HCIIOJIB30BATh 3HAKOBO-CMMBOJJIMYCCKUC CPCACTBA HAI'JTIAJHOCTH.



KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeliCTBUSA:

3a/1aBaTh BOIPOCHI MO CYLIECTBY 00CYK1a€MOM TEMBI B X0/1€ IUAJI0Ta U/WUIH
JTUCKYCCHUH, BBICKA3bIBaTh UJ€U, ((OPMYIUPOBATH CBOU MPEAJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C IIPE3CHTAlMEN PE3YyJbTATOB MO3HABATEIBHOM HEATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKON pabOThl MO HMCCIICIOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, pealn3alii y4eOHOTO TPOEKTa, U (POPMYIUPOBATH BHIBOIBI
[0 pE3yJIbTaTaM IPOBEAEHHBIX HUCCIECHOBAHUN IMYTEM COIJIACOBAaHUS IO3UIUMU B
X0/J1e 00CYXJIeHUSI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHUBepPCaIbHbIe y4eOHbIE 1eiiCTBUA:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYHIECTBISATH CBOIO MO3HABATEIBHYIO
JeSTENbHOCTh, ONpenesss €€ Leau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh TMpeJlaraéMblii  aNrOpUTM JEHUCTBUNA TIpH
BBIMIOJTHEHUU Y4YEeOHBIX M UCCJENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Hambojee
b (eKTUBHBIN Ccrmoco0 HX pemeHus ¢ y4€TOM TMOJyYeHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKHUX PEAKIUSX;

OCYILIECTBIIITh CAaMOKOHTPOJIb JICSITEJIbHOCTA HA OCHOBE CaMoOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE pe3yabTaThl OCBOCHHS MPOTPAMMBI 110 XUMUU Ha YTIyOJIEHHOM
YpOBHE Ha YPOBHE CpeJHEro oOmero oO0pa3oBaHMs BKIIOYAIOT CHEHU(PUICCKUEC
JUTsl y9eOHOTO TIpeiMeTa « XUMHUS» HAy4HbIE 3HAHUS, YMEHHUS U CIIOCOOBI IEHCTBHIA
M0 OCBOCHHIO, MHTEPIIPETAIIUU W MPEOOPa30BaHUIO 3HAHUM, BHUIBI EATEILHOCTH
[0 MOJYYEHHUI0 HOBOI'O 3HAHUS M NMPUMEHEHUIO 3HAHWM B Pa3IMYHBIX YYEOHBIX
CUTyalusiX, a TAaK’K€ B PEaJbHbIX )KU3HEHHBIX CUTYaIIUsX, CBSI3aHHBIX ¢ XUMHEl. B
porpaMMe IO XUMHUU MPEIMETHBIE PE3yNbTaTbl MPEACTABICHbI [0 T0JaM
W3YUYECHUS.

10 KJIACC

[IpeameTHble  pe3yabTaThl OCBOEHHSI Kypca «OpraHudeckas XUMUS»
OTpAXKalOT:

c(hOpMUPOBAHHOCTh NPEACTABICHUN: O MECTE M 3HAYCHUU OPraHUYECKOU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ POJM B OOECIICUCHHH YCTOMYMBOIO



pPa3BUTHS YEJIOBEYECTBA B PEIICHUM MPOOJIEM 3KOJIOTMYECKOM, SHEPreTUYECKON U
MUIIEBON 0€30MacHOCTH, B Pa3BUTUU MEAUIMHBI, CO3/IaHUU HOBBIX MaTEPHAJIOB,
HOBBIX HMCTOYHUKOB DHEPIUH, B o0ecrieyeHuu PalMOHAIIBHOTO
MPUPOAOIIONB30BaHUSA, B (OPMUPOBAHMM MHUPOBO33PEHUS W OOLIEH KyIbTYpHI
YeJloBeKa, a TaKKe OJKOJOTMYeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CpEJIE;

BJIAJCHUE  CHCTEMOM  XUMHUYECKHMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraroIINe NOHATHS — XUMAYECKUH 2JIEMEHT, aTOM, SJIPO U DJIEKTPOHHAs
o0oysoyka aroma, s-, p-, d-aTOMHbIE OpOWTAIM, OCHOBHOE MU BO30YKIEHHOE
COCTOSIHMS aToMa, TUOpUAM3alus AaTOMHBIX OpOWTalei, HOH, MoJieKya,
BaJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTEIIEHb OKHUCIICHHS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00BbEM, YIIIEpOIHBIN CKelleT, PYHKIIMOHAIbHAS
rpynna, pajgukai, CTpyKTypHble GopMmysbl  (pa3BEPHYTHIE, COKpPAILEHHBIE,
CKEJICTHBIC), M30MEpUs CTPYKTypHass M MPOCTPaHCTBEHHas (reoMeTpuyeckKas,
ONTHUYECKAas), HM30MEPbI, T'OMOJOTHYECKUUA psAJl, TOMOJOTH, YTIEBOAOPOIbI,
KHUCIIOPOJI- U a30TCOJEPIKAINE OPraHUYECKHE COEAMHEHUS, MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3B€HO, BBICOKOMOJIEKYJIIDHBIE COEIWHEHMS; TEOPUH, 3aKOHBI
(nepuonnueckuit 3akon J[. VM. MenneneeBa, Teopus CTpPOEHHUS OPraHUYECKHUX
BewecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILIECTB, 3aKOH COXPaHEHUS
U TPEBpPALICHUS DSHEPrUM IMPU XUMUYECKUX pPEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN A3bIK XMMHUHU, MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE
NOHUMAaHUSI IPUYUHHOCTH U CUCTEMHOCTH XMMHMYECKUX SIBIICHUIl; MIPEIACTABICHUS
O MEXaHHW3Max XMMHUYECKHX pPEaKLUHi, TEPMOJUHAMHYECKUX M KUHETUYECKUX
3aKOHOMEPHOCTSX X MPOTEKaHUs, O B3aUMHOM BIIMSHUM aTOMOB U T'PYIIl aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIA W Me30oMepHBIN 3¢ dexTsl, opuenTantsl | u Il pona);
(akTONOTrHYEeCKNE CBEICHUS O CBOMCTBAX, COCTaBe, MOJYYCHHH M 0O€30IacHOM
UCIIOJIb30BAaHUM BAXKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOU
NEATENbHOCTH  4YEJIOBEKa, OOMMX  HAy4YHbIX IPUHLOUIAX  XHUMHYECKOIO
MPOU3BOJICTBA (HA MIPUMEPE MPOU3BOICTBA METAHOIIA, TTepepabOTKU HEPTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TMOHSITHMA,
YCTaHAaBJIMBaTh UX B3aUMOCBSA3b, HCIOJb30BaTh COOTBETCTBYIOIIME IOHATHUA IPU
ONMCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIUHEHUN;

c(hOpMHUPOBAHHOCTH YMECHHIA:

WCIIOJIB30BaTh XUMHUYECKYI0 CUMBOJIMKY JUIS COCTABJICHUS MOJICKYJIAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (DOPMYJI OPraHUYECKUX
BEILIECTB;

COCTaBJISITh YPABHEHUS XMMHWYECKUX PEAKIUMUA U PACKPBIBATh UX CYLUIHOCTH:
OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM  IOCPEACTBOM  COCTaBIICHUSA



ANIEKTPOHHOTO OallaHCca »JTUX peaklUMid, peakuuid HOHHOro OoOMeHa NyTEM
COCTABJICHUS UX NOJHBIX U COKPALIEHHBIX HOHHBIX YPaBHECHUN;

M3rOTaBIMBATh MOJEINA MOJIEKYJ OPTaHUYECKUX BEIIECTB IS WILIFOCTPALIUU
X XMMHUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUI: YCTAaHABIMBATh MPUHAIC)KHOCTh HU3YyUYCHHBIX
OPraHUYECKUX BEIIECTB [0 HMX COCTaBy M CTPOCHUIO K OIPEAECIEHHOMY
KJIaccy/Tpynne COEIWHEHHWH, JaBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
HomeHknarype (IUPAC) u npuBoIuTh TPUBHAIBHBIC HAa3BaHUS MJIA OTACIIBHBIX
npejCcTaBUTENe OpPraHMYeCKUX BEIIECTB (ITHIICH, alleTWIICH, TOJIYOJI, TJIMIIEPHH,
ATUJICHTIIUKOJb, (DEHOJ, (QOpMaNIbJICTU, alleTAIbJICTU, AalleTOH, MYypaBbUHAas
KHMCJIOTa, YKCYCHasl KHCJI0Ta, CTEAPUHOBAsA, OJIEMHOBAsI, TAJIbMUTUHOBAsA KHUCJIOTHI,
TJIMIMH, aJaHWuH, MajabT03a, (PpyKTO3a, aHWJIWH, JUBUHUI, U3OIPEH, XJIOPOIPEH,
CTUPOJI U IpYTHe);

chOpMUPOBAHHOCTh yMEHHUSI OMNPENETATb BUJ XUMHUUYECKON CBS3M B
OpPraHMYeCKUX COCIMHEHUSX (KOBaJ€HTHas W MOHHAs CBS3b, G- WU T-CBS3b,
BOJOPOHAS CBSI3b);

c(hOpMUPOBAHHOCTh yMEHUS NPUMEHATH IIOJOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemecTB A. M. bytnepoBa jisi 0ObICHEHUST 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHUPOBAHHOCTh ~ YMEHHMM  XapaKTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3uYecKkue MU XHMHUYECKHE CBOWCTBA THUIMYHBIX TIPEICTABUTEICH pPa3TUUYHBIX
KJIACCOB OPraHWYECKHUX BEIIECTB: AJIKAHOB, [IUKJIOAIKAHOB, AJIKEHOB, AJIKAIMECHOB,
AJKUHOB, apPOMAaTHYECKUX YIJIECBOAOPOAOB, CIMPTOB, aJbIECTHUIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, IPOCTHIX U CJIOXKHBIX A(DUPOB, )KUPOB, HUTPOCOCAUHEHUN H
aMHUHOB, aMHHOKHCJIOT, OEJIKOB, YIJICBOJAOB (MOHO-, JH- W TIOJIMCAXapHIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYKD  CBA3b  MEXKAY  HHUMH  YPaBHECHUSIMH
COOTBETCTBYIOIIMX XHUMHUUYECKUX PpEAKIUU C UCIOJIb30BAaHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHPOBAHHOCTh YMEHHS TOJATBEPXKAaTh Ha KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKITMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCTMHEHUN OT
KPaTHOCTH U THUINA KOBAJIEHTHOU CBSI3M (G- U T-CBSI3M), B3AUMHOTO BIUSIHUSL aTOMOB
Y TPy aTOMOB B MOJIEKYJIAX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BAThH NUCTOYHUKH YTIEBOJAOPOTHOTO
ChIpbsi (HedThb, TPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro TMepepaboTKH M
MPAKTUYECKOE MPUMEHEHHUE MPOYKTOB NEPEepadOTKH;

c(hOpMHUPOBAHHOCTh BIAJCHHUS CHUCTEMON 3HAHWM O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHWS — HAOIIOCHUH, U3MEPEHUHN, MOJICTUPOBAHUN, IKCIIEPUMEHTE
(peajibHOM U MBICIIEHHOM ) U YMEHUS IPUMEHSTh 3TU 3HAHUS;



c(hopMUPOBAaHHOCTH YMEHUS MPUMEHSITh OCHOBHBIE ornepanuu
MBICTTUTEIPHON JEATeIbHOCTU — AaHajdu3 W CHUHTE3, CpaBHEHUE, 0000IlleHue,
CHUCTEMATH3alIUIO0, BBISIBICHUE MPUYUHHO-CJIEJACTBEHHBIX CBSI3€H — I U3Y4YCHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTHh YMEHHMII: BBISBISATh B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSMU U TPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JJIs
0oJiee OCO3HAaHHOTO TOHHMMAaHUS CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MUDA,
WCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMHUU i OOBSICHEHUS U
IIPOTHO3UPOBAHUS SBJIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(hOpMUPOBAHHOCTh YMEHMM: MPOBOJAUTH PaACUYETHl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSM XMUMHUYECKUX PEAKIUNA ¢ MCIOJIb30BAHUEM (DU3NUECKUX
BenMYMH (Macca, OOBEM Ta30B, KOJHWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEI[ECTBA C KOJIMYECTBEHHOW CTOPOHBI: PacuéThl MO HAXOXKICHUIO XUMHUYECKOU
dbopMyIbl BelIeCcTBa MO W3BECTHBIM MACCOBBIM JIOJIIM XHMHUUYECKHUX DJIEMEHTOB,
IIPOJIYKTaM CTOpaHUs, INIOTHOCTH Ta3000pa3HbIX BEIICCTB;

c(hOopMUPOBAHHOCTh YMEHHMI: IPOTHO3UPOBATH, AHATU3UPOBATH U OICHUBATH
C TMO3WIMH  DKOJIOTMYECKOW  O€30MacHOCTH  TOCJEACTBUS ~ OBITOBOM U
IPOU3BOJICTBEHHOW JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM ¢ mepepadoTKOM
BEILECTB, UCIOIb30BaTh MOJYYEHHBIE 3HAHUA ISl IPUHATHS TPAMOTHBIX PELICHUI
npo0JieM B CUTYalUsAX, CBA3aHHBIX C XUMHUEH;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATENbHO IUIAHUPOBATH U IMPOBOJUTH
XUMHYECKUN SKCIEpUMEHT (TIOJlydeHHEe W M3yYeHHE CBOMCTB OPraHUYeCKHUX
BEILECTB, KAYECTBEHHbIC PEAKIMU YIJIIEBOAOPOAOB PpA3IUYHBIX KIACCOB H
KHUCIIOPOJICOAEPKAIINX OPraHUYECKUX BEIIECTB, PEUIEHHWE AKCHEPUMEHTAIbHBIX
3a/lady 1O PAaClO3HABAHUIO OPraHMYECKUX BEIECTB) C COOJIIOJICHUEM TMPaBUII
0e30macHOro OOpaIleHus ¢ BEIIeCTBAMU M J1Aa0OPAaTOPHBIM O0OpPYIOBAHUEM,
dbopMynupoBaTh IENb HUCCIENOBAaHUA, TNPEJICTABIATh B pa3Iu4yHON Gdopme
pe3yAbTaThl FKCIIEPUMEHTA, AHATTU3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHMIA:

coOMI0IaTh MpaBUJia IKOJIOTHUYECKH 1EeJIeCO00pa3HOTO MOBEACHHS B OBITY H
TPYJIOBOW JEATEIIbHOCTU B LIEJAX COXPAHEHUS CBOETO 3[0POBbs, OKPYKAIOIIEH
MIPUPOIHOM CpPEeIbl U JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHSA;

OCO3HABAaTh OMNACHOCTb TOKCHUYECKOTO JEWCTBUS Ha JKUBBIE OPraHU3MBbI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAas cMbIch nmokaszaresns [1JIK;

aHAJM3UPOBATH 1€JIECOO0Pa3HOCTh NMPUMEHEHUS OPraHMYECKUX BEIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;

c(hOpPMHUPOBAHHOCTh YMEHHUH: OCYIIECTBISATH IICJICHANPABICHHBIN TMOUCK
XUMUYECKOU MHGOpPMALIUU B PA3IMUHBIX UICTOUHHKAX (HayyHas ¥ y4eOHO-Hay4YHas
auTepaTypa, cpeAcTBa MmaccoBoi nHpopmanuu, UHTepHET U Ipyrue), KpUTUUECKU



aHAJTM3UPOBATh XUMUUYECKYI0 MH(OpMaINIO, epepadaThiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBUU C MOCTaBICHHON Yy4eOHOM 3aauei.

11 KJIACC

[IpeameTHble pe3ynabTaThl OCBOEHMS Kypca «OOIas M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUI: O MAaTepUAIbHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSAX M TO3HABAEMOCTH SIBJICHHI MOPUPOJBI, O MECTE€ U 3HAYEHUHU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ POJU B OOECICUCHHH YCTOWYHUBOIO
pa3BUTHSA, B PEHICHUU TPOOJEM HKOJOTUUECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHU MEIUIIMHBI, CO3JaHUU HOBBIX MATEPHAJIOB, HOBBIX
UCTOYHUKOB DHEPruHu, B OOECIEUEHUM PAIMOHAIBLHOTO MPHUPOJONOJIH30BAHUS, B
dbopMuUpOBaHUM MUPOBO33PECHHUS U OOIIEH KyJIbTyphl YEJIOBEKa, a TaKkKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPHUPOIHOMU
cpene;

BJIQJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralOIIMEe TMOHATUA — XUMHUYECKUM DJJIEMEHT, aToM, SJIpO aroma,
M30TOIBI, DJICKTPOHHAS 000JI0YKa aToMa, S-, p-, d-aTOMHBIE OpOUTAN, OCHOBHOE U
BO30YXIEHHOE COCTOSHUS aToma, THOpuaM3alids aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJCHTHOCTb, AJIECKTPOOTPUIATEIBHOCTh, CTENEHb  OKUCIICHUS,
XUMHUYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, MeETANIMYecKas, BOJOPOJHAs),
KpUCTAJUIMYECKasi pEHIETKa, XUMHUYECKash pPeakius, pacTBOp, BJIEKTPOJUTHI,
HERJICKTPOJIUTHI, DJICKTPOJIUTHYECKAs JUCCOLMAIMS, CTENEeHb JUCCOIMAIINH,
BOJOPOJHBIM TIOKa3aTelb, OKHUCIUTEIh, BOCCTAHOBHUTENb, TEIUIOBOU 3(deKT
XUMUYECKOU PeaKIuM, CKOPOCTh XMMUUECKON peakiii, XUMHUUYECKOE PaBHOBECHE;
TEOPUU M 3aKOHBI (TEOpHUS AIEKTPOJUTHUUYECKON AUCCOLMAIMU, TEPUOAUUYECKUIN
3akoH [[.1. Meneneera, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHCHUS U
MPEBpAILICHUSI SHEPTUM NPU XUMHYECKUX PEAKLMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JECUCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3BIK
XUMHWH, MHPOBO33PECHUECKUE 3HAHUWS, JIEKAIIME B OCHOBE IOHUMAHUS
NPUYUHHOCTA W CHCTEMHOCTH  XHMHUYECKHX  SIBIICHUWA,  COBPEMEHHbBIE
MPEACTABJIEHUSI O CTPOEHHM BENIECTBA HAa ATOMHOM, HOHHO-MOJIEKYJISIDHOM U
HAJMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUA O MEXAaHU3MaxX XHUMHUYECKHX
peakiui, TEPMOJUHAMMYECKHX H  KHUHETHYECKHX 3aKOHOMEPHOCTSAX X
NPOTEKAHUS, O XUMHUYECKOM PAaBHOBECUH, PACTBOPAX M JIUCIEPCHBIX CHUCTEMAX;
(aKTOJIOTHYECKHUE CBEJCHHUS O CBOMCTBAaX, COCTAaBE, IMOJIYYECHHH M OE30IMacCHOM
HCTIOJIb30BAHUN Ba)KHEUIIIMX HEOPTAaHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOU
NEATeIBHOCTA  4YeJIOBEKa, OOMMX  HAyYHBIX MOPUHLOMIAX  XUMHYECKOTO
MPOU3BOJICTBA;



c(hOpMUPOBAHHOCTh YMEHHI: BBISBIISTH XapaKTepHbIE MPU3HAKU MOHSITHUH,
YCTaHABIMBATh MX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TMOHATHUS MPH
ONMCAHUU HEOPraHUYECKUX BEUIECTB U UX MPEBPALICHUI;

c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJIb30BaTh XUMUYECKYI0 CHUMBOJIUKY JJIsi
cocTtaBlieHUs (GOpMyJ BELIECTB M  YpPaBHEHUUW XHMMHUUYECKHX  pEaKIHi,
cucreMarnueckyto HomeHkIatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUS OMPEACNISITh BaJCHTHOCTh M CTEIICHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCJIMHEHUAX, BHUJI XUMHUUYECKOW CBs3U (KOBaJICHTHas,
WOHHAsl, METaJUIMYecKasi, BOJOpPOJHAs), THUI KPUCTAJUIMUYECKONW PEHIETKH
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUSI OOBSCHSITH 3aBUCHUMOCTh CBOWCTB BEIIECTB OT
BUJIa XUMHUYECKOW CBSI3M M THUINA KPUCTAUIMYECKOW peméTku, OOMEHHBIM H
JIOHOPHO-aKIIENTOPHBIA MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOU CBSI3H;

chOpMUPOBAHHOCTh ~ yYMEHHUMW:  KJIaCCUPUIMPOBATh:  HEOPTraHUYECKHUE
BEII[ECTBA M0 UX COCTABY, XUMHUUECKUE PEAKIIUU TI0 Pa3JTUIHBIM ITPU3HAKAM (YUCTY
U COCTAaBy pEarupyroliux BeEIIECTB, TEIIOBOMY 3P (dEKTy peakiuu, U3MEHEHHUIO
CTENIEHEeW OKHCJICHUS DJJIEMEHTOB, OOpPAaTUMOCTH, Y4YacTHIO KaTajiu3aTtopa H
JIPYTHE); CAaMOCTOSITENIbHO BHIOMPATh OCHOBAHUS U KPUTEPUU I Kiaccuukanum
U3Yy4aeMbIX BEILECTB U XUMUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI IEPUOJUUYECKOTO 3aKoHa Jl.
N. MeHnaeneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYIO, O0BSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKITUY;

c(hOpPMHPOBAHHOCTh YMEHHIl: XapaKTEepH30BaTh JJICKTPOHHOE CTPOCHHUE
aTOMOB ¥ HOHOB XHMMHYECKMX DJIEMEHTOB II€PBOrO—YETBEPTOTrO IIEPUOJIOB
[Tepunonnueckoii CHUCTEMEI J.. Menpeneena, HCTIOJIB3YSI MMOHSTHUS
«OHEPreTUYECKUE YPOBHU», «IHEPrETHUUYECKUE IMOTYPOBHU», «S-, p-, d-aTOMHbIE
opOuTaNN», «OCHOBHOE€ U BO30YKIEHHOE HHEPTreTUYECKHUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHsI CBOWCTB XMMHUYECKHX DJIEMEHTOB M UX
coequHeHMM 1o mnepuomaMm u rpynnam Ilepmonmueckon cucremsr [l N
MenzeneeBa, BaJ€HTHbIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUS
UX 3JIEKTPOHHBIX 000JIOUEK;

chOpMHPOBAHHOCTh YMEHHW: XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHYECKHE  CBOMCTBA  BELIECTB  PA3JMYHBIX  KJIACCOB,  IOJATBEPXKAATh
CYIIECTBOBAHHE T'€HETHYECKOW CBA3M MEXKJIYy HEOPraHWYECKHMMHU BELIECTBAMH C
IMOMOIIBIO YPABHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

c(hOpMHUPOBAHHOCTh yYMEHHUS PACKPBIBaTh CYIIHOCTh: OKHUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUA MOCPEACTBOM COCTABIICHUS 3JIEKTPOHHOIrO OanaHca
ATUX peaklui; peakluuii MOHHOro OOMEHa MyTEM COCTABICHUS MX MOJHBIX U



COKpAIlEHHBIX  HMOHHBIX  YpPaBHEHUW;  peakUud  TUAPOIU3A;  peakuuiu
KOMILIEKCOOOpa3oBaHus (Ha MPUMEPE TUIPOKCOKOMILIEKCOB IIMHKA U aTIOMUHUS );

c(hOpMUPOBAHHOCTh yMEHUSA OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEaKIUi C YU4E€TOM HMX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
W3MEHEHUsI CKOPOCTH XHUMHYECKOW pPEaKIUh B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTOpOB, a TAKXKE XapaKTep CMEIIEHUSI XUMUYECKOT0 PAaBHOBECHS IO/ BIUSIHUEM
BHEIIHUX Bo3aeicTBuil (mpunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JieXKalue B OCHOBE MPOMBIIIUICHHOTO TOJIYYEHUsI CEPHOM KHUCIIOThI, aMMHUaKa,
o0IlMe Hay4yHbIE TPUHIUNBI XUMUUYECKHUX TMPOU3BOJICTB; II€J€CO00PA3HOCTh
MPUMEHEHHs] HEOPTaHUYECKUX BEIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOIIEHHUS PUCK-TIONIB3a;

c(hOpMUPOBAHHOCTh BJIAJEHUS CHUCTEMOM 3HAHUM O METOJaX HAYYHOTO
MO3HAHMS SBJICHUN TPUPOJIBI — HAOMIOACHUE, HW3MEpPEHUEe, MOJISIUPOBaHUE,
AKCTIEPUMEHT (peaibHbIN U MBICJIICHHBIN ), UCTIOIB3yEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS IPUMEHSTH 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIbHOM UCCJIEOBAHUU BEIECTB
U IS OOBSICHCHHS XUMHYECKUX SBICHHM, HMMEIOIIUX MECTO B TIPHUPOJE,
MIPAKTUYECKOM JeATEILHOCTH Y€JIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMHUPOBAHHOCTh YMEHHUS BBISBIISATH B3aMMOCBSI3b XMMHUYECKUX 3HAHUU C
HNOHATUSMM U TPEJCTABICHUSIMH APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1e€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIBHOTO €TMHCTBA MUPA;

c(OpPMHPOBAHHOCTh YMEHHUS TPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
HNOHSATUN «MaccoBas JOJIs BEIIECTBA B PACTBOPE» U «MOJISIPHAs KOHUEHTPALUS;
MaccChl BEIIECTBA WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WM 00BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMHM BEIIECTB; TEIIOBOTO 3 deKTa
peaKiuyu; 3HA4Y€HHs] BOJOPOJHOrO IOKAa3aTellsi pacTBOPOB KHUCIOT M IIEJIOYEH C
U3BECTHOM CTEIMEHBIO JHUCCOIMAlMK; Macchl (00BEMa, KOJIMYECTBA BEIIECTBA)
MPOAYKTa PEAKIMHU, €CIU OJAHO M3 MCXOJHBIX BEUIECTB JAHO B BHJIE€ pacTBOpa C
onpeaeaEHHON MacCOBOM J10Jie pacTBOPEHHOIO BEIIECTBA WM JaHO B HU30BITKE
(uMeeT mpuMecH); JOJHM BbIXOJla MNPOAYKTAa PEAKUUH; OOBEMHBIX OTHOLIECHUM
ra3os;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATEIFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUIl ~ JKCIEpUMEHT  (MPOBEIECHHE  peakuuid  HMOHHOTO  OOMEHa,
MOATBEPKACHUE KaYECTBEHHOI'O COCTAaBa HEOPTAaHMYECKUX BELIECTB, OMpEACICHUE
Cpelbl pPacTBOPOB BEIIECTB C TOMOIIbI0 HWHIWKATOPOB, H3YyYEHHUE BIMSHUS
pa3nIuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaklHuH, peuieHue
AKCHEPUMEHTAIBHBIX 3a7ay 1o TemaM «Meramis» U «Hemertamne») ¢
coOJII0ICHUEM TpaBuil 0€30MaCHOr0 O0paIleHusl ¢ BEUIECTBAMHU U Ja0OpaTOPHBIM
obopynoBanueM, (GOpMyIupoBaTh I1€Jdb HCCIEIOBAHUS, MPEJICTABISITH B



paznuuHoi popMe pe3ynbTaThl HKCIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATH UX
JIOCTOBEPHOCTb;

c(hOopMUPOBAHHOCTh YMEHUI: COOIOAATH MPaBUJIa MOJb30BAHUS XUMUYECKOM
nocynod u jabopaTopHbiM 00OpyIOBaHUEM, OOpalleHusi C BeElECTBAMU B
COOTBETCTBUM C MHCTPYKIUSIMU [0 BBITIOJIHEHUIO JTA0OPATOPHBIX XUMHUUYECKUX
OMBITOB, 9JKOJIOTHYECKH II€JIECOO0PA3HOr0 TMOBEIECHUS B OBITY W TPYAOBOM
JNEATENBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXKAIOIIEH MPUPOTHOU
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JICUCTBUSI HA KUBBIE OPraHU3Mbl ONPEACIEHHBIX HEOPraHUYECKUX
BEILIECTB, MOHUMAas cMbIca noka3arens [TK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANIPABICHHBIA TMOUCK
XUMUYECKOU MHGOPMALIUK B Pa3IMUHBIX UCTOYHHKAX (Hay4yHas U yueOHO-Hay4dHAas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUIECKU
aHAJM3UPOBATh XUMUUYECKYI0 MH(pOpMaIMIo, iepepadbaTsiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON y4eOHOM 3a1a4eii.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxtirieckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Pa3nesn 1. Teoperudyeckue 0CHOBbI OPraHU4eCKOH XUMUH
[Ipenmer oprannuecko xumuu. Teopust
1.1 CTpOEHUS OPraHnYeCcKUX coequHeHuil A. M. 8
byrneposa
Hroro no pazneny 8
Pasznes 2. YriieBoaopoanbl
)1 [IpenenbHbIe YrIeBOOPOALI — AJKAHBI, 5
LUKJIOATKAHBI
29 HenpenenbHble yrieBo10poabl: aJIKEHBI, 14 1
AJIKaJUEHBbI, AJIKUHBI
2.3 ApomaTH4ecKue yrieBoa0po bl (apeHbI) 8
24 [IpupoiHbIE UICTOYHUKH YTIIEBOIOPOIOB U UX 4
nepepaboTka
2.5 l"asioreHnpou3BoAHbBIE YTIEBOJOPOIOB 4 1
Wroro no pazgeny 35
Pazpnen 3. Kuciiopoacoaep:xamnue opranu4eckue CoeIuHEHNUs
3.1 Cruptsl. DeHon 11 1
39 KapOoHumnbpHbIE COeTUHEHUS: allbETUIBI U )1 1

KCTOHBI. Kap6OHOBHC KUCIOTHL. CIOXKHEIS




a¢upsl. XKups

3.3 VYrieBoabl 9
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kaiye opraHnyeckue coeIMHeHUus

4.1 AMuUHBI. AMHUHOKHUCIIOTHI. benkn 12
Hroro no pazneny 12
Pasznea S. BoicokomMoJiekyJIsipHbIe COeAUHEHUS

5.1 BrIicOKOMOIEKYISIpHBIE COETMHEHUS 6
Hroro mo pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iaesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pasnen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crtpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u [lepnoanueckas cuctemMma XUMUYECKUX 9
anemenToB J. 1. Menaeneera
12 Crpoenue BemiectBa. MHOTOOOpasme 1 1
' BEILECTB
1.3 XHWMHYECKUE PEAKIIUU 19 1 3
Hroro no pazgeny 39
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Hewmeramnsl 31 1 3
2.2 Meranbl 23 1 2
Hroro no pazneny 54
Paznena 3. XuMus 1 ;KU3HL
31 MeTo bl TTIO3HAHUSI B XUMUH. XAMUS U 9
' KH3Hb
Wroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 4 8







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaundyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUyeHus

DJIeKTPOHHbIE
uupposbie
o0pa3oBaTejibHbIE

pecypchbl

[Ipeamer u 3HaUEHNE OPraHUYECKON
XUMMH, NIPEICTAaBICHIE O MHOI000pazuu
OPraHNYeCKUX COCTMHEHUN

DJEeKTPOHHOE CTPOCHUE aToMa yriiepoaa
(ocHOBHOE 1 BO3OYK/IEHHOE COCTOSIHHS).
BajieHTHBIE BO3MOXHOCTH aTOMa yriepo/ia

XUMHUYECKasi CBSI3b B OPraHUUECKHUX
coeTMHCHUAX. MexaHu3Mbl 00pa30BaHMs
KOBAQJICHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBsA3EH

Teopus cTpoeHHsI OpraHU4ecKUX
coenqunenuit A. M. byrieposa

Bupl nzomepun: cTpyKkTypHas,
MPOCTPAHCTBEHHAS. DJIEKTPOHHbBIC

3¢ deKThl B MOJIEKYIaX OPraHUYeCKUX
COEUHEHNN

[IpencraBnenue o kiaccuukanuu u
cucremarnueckas HomeHkinatypa (IUPAC)
OpPraHMYECKUX BEILECTB

Knaccugukanus peakiuii B opraHn4eckoi
XUMHUHU




Cucremaruzanuys u 00001IeHYE 3HAHUM IO
TEME

AJIKaHBI: TOMOJIOTUUECKH psl, oO1as
(dopmyna, HOMEHKJIAaTypa 1 H30Mepus,
AJIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYII

10

duznueckue 1 XMUMHUYECKUE CBOUCTBA
aJIKaHOB

11

HaxoxneHnue ajikaHOB B IPUPOJIE.
CriocoObl nosTyueHus: U IpUMEHEHue
AJIIKaHOB

12

[uxnoankansl: obmas Gopmyna,
HOMEHKJIATypa ¥ U30MepHsi, 0COOCHHOCTH
CTPOCHHUS M XUMHYECKHX CBOKCTB, CITOCOOBI
MOJTyYCHHUS U TIPUMCHEHUE

13

Pemenune pacu€rHbIx 3a1a4 Ha
oTpeieJICHUE MOJICKYIISIPHON (hOPMYITBI
OPraHWYECKOTO BEIIECTBA 110 MACCOBBIM
JOJIIM aTOMOB BJIEMEHTOB, BXOISIIHNX B €r0
cocras. CucreMmarusanus 1 0000IIeHE
3HAHHH 10 TEME

14

AJIKEHBI: TOMOJIOTHYECKHH psiJl, oO1as
(dbopmyIna, HOMEHKIIATypa, JEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIL.
CTpyKTypHas U HUC-TpaHC-U30MepHs
aJIKCHOB

15

dusnuecKkrue 1 XMMHYECKUE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHHKOBa




CrniocoObl mosryyeHus U IpUMEHEHNE

16
AJIKEHOB
[Ipaktuyeckas padora Ne 1 mo treme

17 "[lonydeHue sTUIIEHA U U3yYEHHUE €T0
CBOMCTB"
Pemrenne pacy€THbIX 3a1a4 HA

18 oTnpe/iesieHue MOJIEKYIIpHON (GOPMYIIbI
OpraHMYECcKOro BellecTBa
AJNKaJIueHbI: CONPSHKEHHBIE,

19 W30JIMpOBaHHbIE, KyMYJIHPOBaHHbIE.
Oco0eHHOCTH 3NEKTPOHHOTO CTPOEHUS

20 XHWMHUYECKHE CBOMCTBA CONPSKEHHBIX
JTMEHOB

)1 CrniocoObl nosTyueHHs U IPUMEHEHNE
aJIKaIuCHOB
AJIKWHBI: TOMOJIOTHYECKHH psii, oO1as

2 (bopMyna, HOMEHKJIATypa, INEKTPOHHOE U
IIPOCTPAaHCTBEHHOE CTPOCHHUE MOJIEKYIL,
¢bu3nyeckue CBOWCTBA

23 XHUMHUYECKUE CBOMCTBA aJIKUHOB

24 KauecTBeHHbIe peakiii Ha TPOMHYIO CBSI3b

)5 CrniocoObl nostyyeHus U IpUMEHEHUe
AJIKMHOB

26 Pemenue 3anau: pacy€Thl 10 ypaBHEHUIO
XMUMHYECKON PEaKINU

7 Cucremaru3zanus 1 00o0IIeHne 3HaHUH 110
TEME

28 ApeHBbI: TOMOJIOTUYECKUH P, oO11ast




dopmyna, HOMEHKIIATypa. DICKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIT
OeH30I1a U TOJIyoI1a, UX (GPU3NIECKUe
CBOMCTBA

XHMMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU

29
3aMeleHus
XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU

30 MIPUCOEANHEHUS, OKUCIICHHE TOMOJIOTOB
OeH3o0I1a

31 Oco0eHHOCTH XMMHYECKUX CBOWCTB
CTHpOJIa
Pemenne pacu€rHbIx 3a1a4 Ha

32 onpeJieNieHue MOJIEKYIIpHON (popMyIIbI
OpPraHU4eCcKOro BELIECTBA

13 CrniocoObl nosTyueHHs U IPUMEHEHNE
apeHoB

34 I'eneTnueckas cBs3b MEXAY pa3IUUHBIMU
KJIaccaMU YIiIeBOI0POI0B
PacuéTsl 10 ypaBHEHUAM XUMUYECKUX

35 peaknuii. Cucremarusaius u 00001eHne
3HaHUU 1O TeMeE

36 [Ipuponsiii ra3. IlonytHsle HedTsAHBIE
rassl

37 KameHnHbli1 yroJib v poIyKThl €r0
nepepaboTKH
Hed1b 1 cniocoOsl e€ nepepaboTKH.

38 [IpumeHeHne mpoayKTOB NepepaboTKU

HedTH




39

I'enetnueckas CBI3b MCKAY pa3IM4YHbIMUA
Kj1acCaMu yrijiieBoaopoaoB

40

["amoreHonpon3BoAHbBIE YIIIEBOJOPOIOB:
AJIEKTPOHHOE CTPOEHUE; peaKLuu
3aMelleHus TajJoreHa

41

JeicTBue menoyueit Ha
rajoreHnpou3BoiHbIe. B3anmoaeiicteue
JIMTAJIOT€HAJIKAHOB C MarHUEM U LIMHKOM

42

CucreMaruzarmys 1 0000I1eHe 3HAHUI 110
pazaeny "YrneBoaoposr"

43

KonTponbHas pabota o teme
"YrneBonopo el

44

Hpe}IeJ'H)HBIe OJHOATOMHBIC CIIMPTHI:
TOMOJIOTUYECKHH psl, oOmias opmyna,
CTPOCHHUE MOJICKYJI, H30MEPHSI,
HOMEHKJIaTypa, Ki1accuukanus,
(bu3uvecKue CBOMCTBA

45

XUMHUYECKUE CBOMCTBA MPEIETbHBIX
OJIHOATOMHBIX CITUPTOB

46

CriocoObl MoTydeHus: U IpUMEHEHUe
OJIHOATOMHBIX CIIHPTOB

47

[Ipocteie 3¢upsl: HOMEHKIATYpa U
H30MepHsi, 0COOEHHOCTH (PU3UUYECKUX U
XMUMHYECKUX CBOICTB

48

MHOroaroMHbI€ CIIUPTHI: STUIICHIJIMKOJIb U
TJIULEPUH, UX (PU3NYECKHe U XUMHUECKUE
CBOICTBa

49

CrniocoObl nosryyeHus U IpUMEHEHNe




MHOT'0A@TOMHBIX CITMPTOB

@DeHoJI: CTPOCHUE MOJIEKYIIBL, (PU3UYECKHE

50 .
cBoiicTBa. TOKCHYHOCTH (peHOTIa

51 XUMUYEeCcKUe CBOMCTBA (heHOJIa

57 CriocoOblI osTy4eHHst U TPUMEHEHHE
(dbenona
[IpaxTnueckas padota Ne 2. Pemenue

53 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"CnupTtsl U peHobl"

54 Cucrtemarusanusa 1 0000IIeHe 3HAHUH 110
TEMe
AJTBJIETUIBI I KETOHBI: DJICKTPOHHOE

55 CTpO€eHUE KapOOHUIILHOU TPYIIIbI;
TOMOJIOTHUYECKHE PsJIbI, 001Ias popmyna,
M30MepHsl 1 HOMEHKJIaTypa

56 AJIbICTU/IBI I KETOHBI: (PH3HUECKUE
CBOWCTBA; pPEAKIMH MTPUCOCTUHCHUS

57 Peakiuy okuCIICHUS 1 KAYECTBEHHBIC
pEaKIMy AIbJCTUIOB U KETOHOB

58 CriocoObI MoTyYeHHsI aJTbJICTHIOB U
KETOHOB
O/IHOOCHOBHBIC ITPE/ICNIbHBIC KAPOOHOBBIC

59 KHCJIOTBI, 0COOCHHOCTH CTPOCHUS MX
MOJICKYJI

60 W3omepust 1 HOMEHKIIaTypa KapOOHOBBIX
KHCJIOT, UX (pu3nueckue cBoiicTa

61 XMMHUYECKUE CBOMCTBA MPEACTbHBIX

OJHOOCHOBHBIX Kap6OHOBBIX KHUCJIOT




62

Oco0GeHHOCTH CBOWCTB MypaBbUHON
KUCIIOTBL. MHOrOOOpasue KapOOHOBBIX
KHUCIIOT

63

OCOOGEeHHOCTH CBOWCTB: HETIPEIEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
TMKapOOHOBBIX, TUAPOKCHKAPOOHOBBIX
kuciot. [IpencraBureny BbICIINX
KapOOHOBBIX KHUCJIOT

64

[TonsiTHE O MPON3BOAHBIX KAPOOHOBBIX
KHCJIOT

65

CriocoObl nosTyueHus: U IpUMEHEHue
KapOOHOBBIX KHUCJIOT

66

CrnoxHbIe Y(OUPBI: TOMOJOTHYECKUHN P,
obmas Gopmysna, uzoMepus u
HOMEHKJIaTypa

67

dusnyeckue U XUMHYECKHE CBOMCTBA
a¢upoB

68

Pemienme pacu€THbIX 3aa4: 10 YPaBHEHUIO
XUMHUYECKOHN peakluu, Ha OIpeieIeHHe
MOJIEKYISIpHOM (OpMYIIbl OPraHU4EeCKOro
BEIECTBA

69

[IpakTuueckas pabota Ne 3. Pemenue
AKCIEPUMEHTAJIBHBIX 33124 10 TEME
"Kap6onoBbie kucIoThl. CiaoxHbIe d3PUpPHI"

70

XKupsl: ctpoenue, pusndeckue u
XMUMHYECKHE CBOMCTBA (THUAPOIIU3)

71

Oco0GeHHOCTH CBOHCTB JKUPOB,
COJIEpIKaIUX OCTaTKU HETpeaeTbHBIX




JKUPHBIX KUCIIOT. JKUpBI B IpUpoae

MpUia Kak COJIM BBICIIUX KapOOHOBBIX
KHCIOT, nX Moolee aecreue. Ilorsarue o

2 CUHTETUYECKUX MOIOIIUX CPEJCTBAX
(CMCOC)
['eneTnveckas CBsI3b YriaeBOJOPOJOB U

73 KHCJIOPOJICOACPKATUX OPTraHMUYECKIX
BEILIECTB

74 Pacu€tel 0 ypaBHEHUSAM XUMHUYECKUX
peakuui

75 Cucrtemaru3anusa 1 0000IIeHe 3HAHUH 110
TeMe
OO6mrast XxapaKTepUCTUKA YTIIEBOJIOB U

76 Kiaccuukaiys yrieBo10B (MOHO-, TU- U
TOJIMCaxapu bl )

77 Momnocaxapupl: pU3NUECKHe CBOMCTBA U
HaxX0XJCHUE B IPUPOJIE

73 [IpumeHeHue TI0K03bl, €€ 3HaUeHHE B
KU3ZHEJEATEIIbHOCTH OpraHu3Ma
Jlucaxapuipl: caxapo3a, MajbTo3a U

79 nakro3a. HaxoxaeHue B mpupoie u
MIPUMEHEHHE JFcaxapuioB
[Tonucaxapuapl: CTpOEHUE MAaKPOMOJIEKYIL,

80 (bu3UYeCKre U XUMUYCCKHUE CBOMCTBA,
MIPUMEHEHHE

81 [TonsiTue 06 NCKYCCTBEHHBIX BOJIOKHAX

20 Pemenue pacueTHbIX 3aa4 Ha

OMPpCACIICHUEC JOJIM BbIXOAa IMMPOAYKTa




pCakiuu 0T TCOPETUICCKU BO3SMOXKHOI'O

83

Cucremaruzanuys u 00001IeHYE 3HAHUM IO
pazneny

84

KonTtposnsHas paboTa o teme
"Kucnopoaconepkaiye opraHudecKkye
coeHeHUs"

85

AMUHBIL: Knaccu(UKalus, CTpoeHue
MOJIEKYJI, 00111asi popMyIia, U30Mepus,
HOMEHKJIaTypa U (U3NYECKUE CBOMCTBA

86

XUMHUYECKUE CBOMCTBA au(PaTHUECKUX
aMUHOB

87

AHWINH: CTpOE€HUE aHWINHA, 0COOEHHOCTH
XMMHUYECKHUX CBOMCTB aHUJIMHA

88

CriocoObI ToNTydeHHsI 1 TPUMEHEHHE
annpaTHICCKUX aMUHOB

89

AMWHOKHCIIOTBI: HOMEHKJIATypa U
n3omepusi, pu3nuecKue CBOMCTBA.
OTnenbHbIC MPEICTABUTENHN Ol
AMHHOKHUCIIOT

90

XuMudeckre cBolicTBa AMHWHOKHUCJIOT, UX
OHOJIOrMYECKOe 3HAUYEHHE aMUHOKHUCIIOT.
Cunrte3 n IruapoJn3 ICITuaoB

91

benku xak npupoaHble NOJIUMEpHI;
CTPYKTYpbI O€JIKOB

92

XHUMHUECKHE CBOMCTBA OEJIKOB

93

A30Tcoz[ep>1<amne reTCPOUUKINICCKUC
COCAMHCHUS. HYKJICI/IHOBBIe KHUCJIOTBI:
COCTaB, CTPOCHHUC U OuoJIoruyeckas POJb




94

[Ipaktuyeckas padora Ne 4. Pemenue
HKCIIEPUMEHTANIBHBIX 33/1a4 110 TEMe
"A30TcoepKalue OpraHndecKue
coenuHeHus"

95

[Ipaktuyeckas padora Ne 5. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJJa4 110 TECME
"Pacrio3HaBaHre OpraHMYECcKuX
coeqrueHuin"

96

KonTponbnas pabora no teme
"A30TCOIepKale OPraHnIECKHe
coequHeHus"”

97

OcHOBHbBIE IOHATUS XUMHH
BBICOKOMOJIEKYJIIPHBIX COCMHEHUN 1
METOJBI UX CUHTE3a —II0JIMMEPU3ALNS U
ITOJINKOHJICHCALIUS

98

[Tnactmaccel. YTrimzarus u nepepadoTka
IIacTUKa

99

DJ1acToMEphI: HATypabHbIN
CUHTETHYECKHE Kayuyku. Pe3nna

100

Bomokna: HaTypaJbHBIC, NCKYCCTBCHHBIC,
CHHTCTHYCCKUC. HOJ’II/IMCPI)I CrieuuaJiIbHOI'O
Ha3Ha4YCHUA

101

[IpakTuueckas pabota Ne 6. Pemenue
AKCIIEPUMEHTAJIBHBIX 3a]1a4 10 TEME
"Pacno3HaBaHue ILIACTMAaCC U BOJIOKOH"

102

O06o0011eHNEe U cUCTeMaTU3aIHs
M3YyYEHHOI0 MaTepHaa 1o TeMe
"BbICOKOMOJIEKYIISAPHBIE COETMHEHUS"




OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

102




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThI

Jara
HU3yUyeHus

DJIEeKTPOHHbIE
uupposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Atom. CocTaB aTOMHBIX si7iep. XUMUYECKHM
anemMeHT. M3oTomnsl

CtpoeHnue IeKTPOHHBIX 000JI0YeK aTOMOB,
KBAaHTOBBIC YHCJIa

Knaccudukanus XuMHUYECKUX 3JIEMEHTOB (S-,
p-, d-, f-amemenThI)

Pacnpenenenne >neKTPOHOB IO AaTOMHBIM
opOuTasm

DNeKTpOHHBIC KOH(PUTYpAITUTH aTOMOB
AJIEMEHTOB B OCHOBHOM M BO30YXAEHHOM
COCTOSIHUH

DNeKTPOHHBIE KOH(MUTYpALIUU HOHOB.
DNEeKTPOOTPULIATENBHOCTD

[Tepuonnueckuii 3akoH u [lepuoanyeckas
cucTeMa XMMU4YeCKuX 3jeMeHToB /. U.
MeHnpeneeBa, CBs3b C COBPEMEHHOM TeOpHEH
CTPOCHHS aTOMOB

3aKOHOMepHOCTI/I W3MCEHEHMS CBOMCTB
XUMHUYCCKHUX 3JICMCHTOB U 06pa3yeMHX MU
MPOCTBIX U CIIOKHBIX BEHICCTB I10 I'PYIIIIAM U
nepuogam

CI/ICTeMaTI/IBaI_[I/Iﬂ u 0606IJ_IGHI/IC 3HAHMUH 1O




TEMC

10

Buael xuMmudeckoit cBsa3u. MexaHu3MBbl
00pa30BaHUs KOBAJICHTHOU CBSI3H.
Bonoponas cBsa3b. MexXMOJIEKyIsIpHbIE
B3aUMO/ICHICTBHS

11

BaneHTHOCTP U BaJIeHTHBIE BOBMOXHOCTH
aToMOB. CBsI3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJ C UX T€OMETPUUYECKHM CTPOECHUEM

12

[IpencraBneHus 0 KOMIIJIEKCHBIX
COETMHEHUSX: COCTaB M HOMEHKJIATypa

13

BemectBa MoJIeKynsIpHOTO 1
HEMOJIEKYJISIPHOTO CTpOeHHUs. THurbl
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA
BELIECTB

14

[ToHsiTHE O AMCTIEPCHBIX CHCTEMAX.
[IpencraBieHue 0 KOJJIOUTHBIX pacTBOPAX

15

WcTunHble pacTBOPHI: HACHIIICHHBIE U
HEHACBILEHHbIE, PACTBOPUMOCTb.
Kpucramnoruapatsi

16

CriocoObl BbIpaKeHUsI KOHIIEHTPAIIUU
pacTBOpOB

17

Pemenne 3ama4d ¢ UCHOIB30BaHUEM ITOHSITHI
""MaccoBas J0Ji1 paCTBOPEHHOTO BelecTBa',
"MoJIsipHasi KOHIIEHTpanus"

18

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHMYECKUX BEILECTB

19

CI/ICTeMaTI/IBaI_[I/Iﬂ u 0606IJ_ICHI/IC 3HAHMUH 1O
TEMC




20

KonTtponsnas padora no temam "Crpoenue
aroMa. [leproinueckuii 3aKOH U
HepI/IOl[I/I‘-IeCKaSI CHUCTEMA XUMHUYCCKUX
anemenToB JI. 1. Menneneesa", "Crpoenue
BemecTBa. MHOTOOOpa3ue BemecTs"

21

Knaccugukamms XuMIHUECKUX peakuui B
HEOPraHUYECKOW M OPraHNYECKON XUMUH.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS SHEPTUU IIPH
XUMUYECKUX PEAKIUAX

22

TenoBbie 3¢ (HeKThl XUMUYECKUX PEAKITHIA.
TepMmoxumMuyeckue ypaBHEHHs

23

Brruncnenus mo ypaBHEHUSIM XUMHYECKUX
peakuuil ¥ TepMOXUMUYECKUM YPaBHEHUAM

24

CKOpOCTh XMMUUYECKOH peakiinu, eé
3aBUCHUMOCTD OT Pa3INYHBIX (PaKTOPOB.
Kartanu3 u karaiu3atopsl

25

I'omoreHnnsie n IreTCPOrcHHbIC pCaKIun

26

[IpakTruueckast padota Ne 1 mo teme
"Biustaue pa3nudHbIX GaKTOpoB HA
CKOPOCTbh XUMHYECKOW peakiuu"

27

OO6paTumble U HEOOPATUMBIE PEaKIIUU.
XUMHYECKOE paBHOBECHE

28

[IpakTuueckas paborta Ne 2 o Teme
"BausiHue pa3nuyHbIX (aKTOpPOB Ha
MI0JIOKEHHE XMMHUYECKOT0 paBHOBecHs"

29

aﬂeKTpOJ'II/ITI/ILIeCKaH Aucconuanusi. CunbHbIC
U cita0Oble QJICKTPOJIUTHI. Cremnenb




Jucconranuu

Nonnoe npoussenenue Boapl. Cpena BOJHBIX

30 pactBopoB. Boopoansbiii nokasarens (pH)
pactBopa

31 I'maposns coneit. Peakuuu, nporekaroniue B
pacTBOpax 3JIEKTPOJIUTOB
[IpaxTueckas padota Ne 3 o Teme

32 "XUMHYECKHE pEeaKlIUU B pacTBOpax
AIEKTPOJIUTOB"
OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIC

33 peakuuu. BaxxHeume oKucauTeny u
BOCCTaHOBUTEIH

34 MeTtom 37eKTPOHHOTO (3JIEKTOHHO-UOHHOTO)
OanaHca

35 DIEeKTPOIN3 PACTBOPOB U PACILIABOB
BEIIECTB

36 Pemenue 3aga4 pa3auyHbIX TUIIOB

37 Pemenue 3a1a4 pa3auyHbIX TUTIOB

18 CucreMaruzanys 1 00001IeHEe 3HAHUI 10
teme "XuMHUeCKre peakiun"

39 KonTtponpHas padoTa o teme "XuMuueckue
peakuun"
[Tonoxenue nemeramios B [lepuonnyeckoit

40 cUCTeMe XMMHUYecKux anemeHToB Jl. U.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS UX
atomMoB. du3nyeckre cBOKWCTBA HEMETAIIIOB

A1 ANoTpomnus HEMETaUIoB (Ha puMepe

KHCIopo/a, cepsl, pocdopa u yriaepoaa)




Bogopon: nonyduenue, pusndeckue u

42 XUMHUYECKUE CBOMCTBA. [ 'Hapuabl
["asiorensl: HaX0XAC€HUE B PUPOJIE, CITIOCOOBI

43 MOJTy4eHus1, GU3NIECKHUE U XUMHUECKHUE
CBOICTBA
l'anorenoBonopoasl. Baxuenmue

44 KHCJIOPOJICOACPIKAIIUE COCTUHEHUS
raJOreHOB
JlaGopaTopHbIe U TPOMBIIIIEHHBIE CTIOCOOBI

45 MOJTydeHUs TaoreHoB. [Ipumenenune
TaJIOT€HOB U UX COSTMHEHUN
[IpakTueckas padota Ne 4. Pemenue

46 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
"T"anorensr"
Kucnopon: naboparopusie u

A7 MIPOMBIIIIJIEHHBIE CLIOCOOBI TOJTYYEeHHUS,
(dbu3mveckue u XumMuieckue ceorcta. O30H.
[IpuMeHeHne Kuciaopoaa U 030Ha

48 OKcubl M IEPOKCHIBI

49 Pemenue 3a1a4 pa3auyHbIX TUTIOB
Cepa: HaxOXJeHHE B IPUPOJE, CIIOCOOBI

50 noJtyueHusi, GU3NYECKUE U XUMUYECKHE
CBOMCTBa

51 CepoBosiopo, Cynb(u bl

50 Kucnoponaconepkaiue coelMHEHNsI CEPBI.
Oco0eHHOCTH CBOMCTB CEPHOM KHCIOTHI

53 IIpaktuyeckas pabora Ne 5. Pemenue

SKCIIEpUMEHTANIbHBIX 3a4a4 1o Teme "Cepa u




eé coeqnueHus"

A30T: HaX0XJICHHE B IPUPOJIE, CHOCOObI

54 MOJTy4eHus1, GU3NIECKUE U XUMHUECKHUE
CBOMCTBA. AMMHAK, HUTPHJIbI

55 Kucnopozacoaepsxariye coeiuHEHHS a30Ta.
OcoOGeHHOCTH CBOWCTB a30THOW KUCIIOTHI

56 [TpumMeHeHme a30Ta U €ro COCMHEHUI.
A30THBIE y10OpEeHUS
®ochop: HaXOKIEHHE B IPUPOJIE, CLIOCOODI

57 noJtyueHusi, GU3NYECKue U XUMUYECKHE
cBoiictBa. ®ochuasl u pochun

53 Oxkcunpl hochopa, pochopcoaepxarniue
kucnoTbl. Conu GocPopHON KUCTOTHI

59 [Ipumenenne Gocdopa u ero COeTUHECHHIA.
dochopHbIe y1oOpeHHs
[Ipaktuueckas padota Ne 6. Permenue

60 AKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe "A30T U
dhocdhop u ux coenuHeHU"
VYrnepoa: HaXxoKJIeHUE B PUPOJIE,

61 AJUTOTPOITHBIE MOU(PUKAINN; PU3UUECKHUE U
XMUMHYECKHE CBONCTBA, MPUMEHEHHE

& Oxcup yrnepona(Il), okeun yrnepona(I1V),
yroJibHasi KUCJIOTa U €€ COJH

63 Pemenue 3aaau pa3nuyHbIX TUIIOB
KpemHuii: HaxoXaeHue B pUpoJie, CocoObl

64 MOJTy4eHHUs1, GU3NYECKHUE U XUMHUECKHUE
CBOMCTBA

65 Oxcun kpemHus(IV), kpeMHueBast KMCIIOTa,




CHJIMKAThI

[IpuMeHeHne KpEMHUS U €r0 COCTUHEHUM.

06 CrexkJi0, €ro nojiyueHue, BUAbI CTEKIIA

67 Pewrenne 3a1a4 pa3nu4HbIX TUIIOB

68 Cucremaru3zamnus u 0000IIeHne 3HAHUHN TI0
teme "Hemeramnnr"

69 Kontponbnas padota no teme "Hemeramisr"

70 AHanu3 pe3ynbTaToB KOHTPOJIBHON paboTHI,
KOPPEKIHsI OIHO0K
[Tonoxxenne metannos B [lepuoanueckoi

71 CUCTEME XUMHUYECKUX DJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS HNIEKTPOHHBIX
000J104€K aTOMOB METAJIOB

7 OO6mue ¢puznueckre CBOMCTBA METAIIOB.
[IpumeHeHre MeTaIOB B OBITY U TEXHHUKE

73 Cmuael MetaiioB. Koppo3ust MmeTaioB

74 Pemenue 3a1a4 pa3auyHbIX TUTIOB
DIIEKTPOXUMHUYECKUI P HATPSIKECHUI

75 MeTtaioB. OOmMe crocoObl MOTyYeHUs
MeTaJlJIOB
OO1as xapakTepucTuka MetamioB [A-
rpymmnsl [lepuoauueckoit cucTeMbl

76 XMUMHYECKUX dTIeMeHTOB. HaTpuii u kammii:
noytyueHue, GU3nYecKue 1 XuMUIECKHe
CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U
HUX COeIUHEHUN

77 OOmas xapakTepucTuka MeTayuioB I1A-

rpynns! [leproauueckoit cucTeMbl




XUMHYECKHUX 3JeMEeHTOB. Maraui u

KaJbIUi: TIONydeHue, pusndeckue u
XUMHUUYECKUE CBOMCTBA, IPUMEHECHHUE
MPOCTHIX BEUIECTB U UX COCTUHEHU

78

XKécTkocTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUS

79

AnroMuHMIL: onydyeHue, Gpu3nyeckue u
XMMHUYECKHE CBOMCTBA, IPUMEHEHHE

80

AmpoTepHbIe cBOWCTBA OKCHIA U
TUAPOKCHUIA AJIFOMHUHMS,
TUAPOKCOKOMIUIEKCHI AIFOMUHMS, UX
IIPUMEHEHHE

81

Pemenne 3aaa4 pa3jIndHbIX TUIIOB

82

[IpakTueckas pabota Ne 7. Pemenue
SKCIEPUMEHTAJIbHBIX 33124 10 TEMeE
"Metaiuibl T1aBHBIX OATpynm"”

83

OO6mras xapakTepuCTUKa METALIIOB
no6ounbIX moarpymm (b-rpyrmm)
[Teproanyueckoi CUCTEMbI XUMHUYECKHUX
9JIEMEHTOB

84

duszndeckre U XMMUUECKHE CBOMCTBA XpoMa
Hu €ro COG,Z[I/IHCHI/Iﬁ, HUX IPUMCHCHUC

85

Baxneiimme coequHeHNs Maprasiia.
ITepmaHTraHaT Kajuus, €ro OKUCIUTEIbHBIC
CBOMCTBaA

86

dusnyecKre 1 XMMUYECKUE CBOMCTBA XKele3a
u ero coequHenuil. [lonyuenue u
IIPUMEHEHHE CIUIABOB XKeje3a

87

du3nyecKrue U XMUMHUUYECKHE CBOMCTBA MEIHN U




€€ COCIMHEHU M, UX IPUMEHEHUE

dusznueckue 1 XUMUYECKUE CBOUCTBA [UHKA

88 U €ro COETMHEHU, UX IPUMEHEHHUE.
I'1apOoKCOKOMIUIEKCH IMHKA
[Ipaktuyeckas padora Ne 8. Pemmenue

89 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"MeTasibl TOOOYHBIX MOATPYHH"

90 Pemenue 3a1a4 pa3inyHbIX TUIIOB

91 O060011eH1Ee U CUCTEMATH3alNs U3YYEHHOTO
Marepuana no teme "Metamib"

92 KouTponsnas pabora no teme "Mertasmibr"

93 AHanus pe3ynbTaToB KOHTPOJIBHON paboThI,
KOPPEKIHsI OIHO0K
Ponps xumuu B obecrieueHnn yCTOWYNBOTO

94 pa3Butus yenoseuecTBa. [lonsTue o
Hay4YHbIX METOJAX UCCIIEOBAHNUS BEILECTB
HayuHble IpUHIMITBI OpraHU3alUuK

95 XUMHUYECKOT0 IPOU3BOJICTBA.
[IpombllIeHHBIE CIIOCOOBI OJTyYEHUS
BA)KHEHIINX BEIIECTB

96 XUMHUECKOE 3arps3HEHUE OKPYKaroIlen
Cpezbl U €ro MOCIeICTBUS

97 XUMUS U 3I0pOBbE YETIOBEKA.
JlekapCTBEHHbIE CpPEJICTBA

08 Xumus nuimu. Poias xumun B o6ecriedeHuu
MUIEBOI 6e30MMacHOCTH

99 Kocmernueckue u napgromepHble CpeicTBa.

BbriToBag xumng




XuMHS B CTPOUTENLCTBE. BaskHenmue

100 CTPOUTEINIbHBIE U KOHCTPYKIIMOHHbBIE 1
MaTepuabl
101 XHMHS B CEIBCKOM XO35HCTBE. |
Opranuyeckrie 1 MUHEpAJIbHbIE yI00pEHUS
102 CucremaTtu3zanus 1 000011eHUE 3HaHU IO |
TeMe
OBIIEE KOJIMYECTBO YACOB I1O 102

[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 11 xnacc/ Epemun B.B., Ky3smenko H.E., JIpoznos A.A., Jlyaun B.B.;
noA penakuuei Jlyauna B.B., O01iecTBo ¢ orpaHUue€HHON OTBETCTBEHHOCTHIO

«APODA»; Akimonepnoe obuiectBo «M3narensctBo «lIpocBenienue»

METOAUYECKHUE MATEPHUAJIBI JIJIS1 YYUTEJIA
Mertoaudeckoe nocobue k yueonukam B. B. Epemuna, H. E. Ky3emenxko, B. H.

Tepenuna u ap. «Xumust. YriuyonaeHHslil ypoBeHby». 10—11 kiacc

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

http://www.chemnet.ru I'azeta «Xumus» u calt 11s yautens «f uay Ha ypok
XUMUN»

http://him.1september.ru Enqunas komexuus LIOP: IIpenmeTHast KoaaeKIuys
«XuMus»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIE
skcriepuMenThl: xumusi. Kommeknust Poccuniickoro o6meo0pa3oBaTeabHOTO

nopraia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukOGepoBoit
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