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HOACHUTEJBHAA 3AIIMCKA

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
Qdenepanuy, peaqu3yIOMX OCHOBHbIE OO0pa3oBaTelbHbIE 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.).

XuMHS HA YpOBHE YIiyONEHHOTO HW3Y4YEHHsS 3aHHMAET Ba)XKHOE MECTO B
CHUCTEME €CTECTBEHHO-HAy4yHOTO oOpa3oBaHus ywamuxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBusAxX auddepeHnnpoBaHHOTO,
npouabHOrOo O0y4YeHHs, MpPU3BaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOILIEKYIbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
ajanTaiuyi uX K OBICTPO MEHSIOIUMCS YCJIOBUSM U3HU B COLIUYME, a TaKKe IS
IPOJIOJDKEHUST 00Y4YeHHUsT B OpraHuzaiusax mnpodeccroHaabHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS SBIISECTCA OAHOW U3 MPUOPHUTETHBIX TUCIUTIIIUH.

B nporpaMmvme mno XuMuM Ha3zHayeHUE MmpeaMera «XUMUS» TOIydaeT
NoJIpoOHYI0  MHTEPIPETAIMI0 B COOTBETCTBUM C  OCHOBOIIOJATalOIIUMHU
nosioxenusMu  PI'OC COO o B3auMOOOYCIOBICHHOCTH ICJICH, COACpIKaHMS,
pe3yNbTaToOB O0yueHUs W TpeOOBaHUN K YPOBHIO IMOATOTOBKHU BBIMTYCKHHKOB.
CBHUIETETLCTBOM TOMY SBIISIIOTCSL CJICIYIONINE BBIMOJHIEMbIE MPOrPaMMON TIO
XUMUHU (PYHKITHN:

e UH(}OpPMAIMOHHO-METOAMYECKAS, peaau3alus KOTOpoll obecreunBaeT
NOJIyYEHHE TPEJCTABICHUS O LEJsIX, COAEpXkKaHUM, OOLIel cTpaTeruu
o0yuyeHus, BOCIIMUTAHUS U PA3BUTHS O0YYaIOIIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpPraHM3alMOHHO-IUIAHUPYIOLIAs, KOTOpas IIpe1yCMaTpUBAET
ONpEeJeNICHNE: TPUHLHUIOB CTPYKTYpPUPOBAaHUS U IOCIIEIOBATEIBHOCTH
M3y4eHus y4eOHOro MaTepuaia, KOJIWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEepPHUCTUK; IMOAXOJI0B K (OPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJIA M OLEHKHM 0Opa3oBaTENbHBIX IOCTHKCHUH OOYyYaromuxcsi B
paMKax HWTOTOBOM aTrTecTauud B (OpME €IMHOI0 TIOCYJapCTBEHHOIO
9K3aMEHa 110 XUMUHU.

IIporpamma a1 yriryOJa€HHOrO U3y4EHUsS] XUMUU:



e YCTaHaBJIMBAaET WHBAPUAHTHOE MPEIMETHOE COJAEp)KaHHUE, 00s3aTelIbHOE
JUIT U3Y4EeHUS] B paMKax OTAEIbHBIX MpoduieH, MnpeaycMaTpuBacT
pacrpefieieHue U CTPYKTYpUpPOBaHHWE €ro IO KjaccaM, OCHOBHBIM
CoJiep>KaTeNIbHBIM JIMHUSIM/pa3fiefiaM Kypca;

e J1aéT MPUMEPHOE pachpeiefieHne Yy4eOHOTO BpPEMEHHU, PEKOMEHIIYEMOIO
JUISL UBYUYEHUS OTACIBHBIX TEM;

e TMpeIjaracT NPUMEPHYIO IMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4eOHOTO
Marepuanga ¢ y4€TOM JIOTMKH TOCTPOCHHS Kypca, BHYTPHUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBA3EH;

e J1a€T METOJIMUECKYIO0 MHTEPIPETAIMIO IIeJIe U 3a/lay U3ydeHus MpeaMera
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPXKATEILHOW XapaKTEPUCTUKU
IJIAHUPYEMBIX  PE3yJbTaTOB OCBOCHMSI OCHOBHOM 0OpazoBaTeIbHOM
IPOTPaAMMBI CpeaHero o01ero oOpazoBaHus (JIMTYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ YY4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

[To BceM Ha3BaHHBIM MO3UIUSAM B TMPOrpaMMe MO XMMHUHU IPEAYyCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusa. 3a Tmpeae’laMd YCTAHOBIEHHOM MTPOrpaMMoil MO  XUMHH
00s3aTeNIbHON (MHBAPUAHTHOM) COCTABIISIIONIEH COAepKaHus y4eOHOro mpeaMera
«XuMus» OCTa€Tcsi BO3MOXKHOCTh BBIOOpa €ro BapHATHBHOW COCTABIISIONICH,
KOTOpasi JIOJKHA OTPEIENSIThCSl B COOTBETCTBMM C HAINpPaBICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cootBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TpeaMeTOB 0a30Boro u yriayOJIEHHOTO YpOBHEH B CHUCTEME
nudepeHIIMpOBaHHOTO OO0yYEeHHUSI Ha YpPOBHE CpeIHero ooOimiero oOpa3oBaHUs
XUMHUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUs HANpaBiI€H HA pealn3alHio
MIPEEMCTBEHHOCTH €  MOCIEAYIOINIMM  3TaloM  [OJYyYEHHS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHYECKUX JUCHIUIUIMH B By3aX M OpPraHU3AIUSAX CPEIHET0 MpodeccrHoHaIbHOTO
oOpa3zoBanusa. B 9Toil cBsA3M wH3yueHHe MpeaMeTa «XUMHs» OPUCHTHUPOBAHO
MPEUMYIIECTBEHHO HA  pPACIIUPEHUE U  YIIyOJIeHWE TEOPETUYECKOW W
MPAKTUYECKON MOATOTOBKH OOYYaIONIUXCsI, BEIOPABIINX OMPEACIEHHBINA MPOQPUITH
oOydYeHwsI, B TOM YHCIIE C IEPCTICKTUBOM TOCIIEAYIOMIETO TOTyICHUS XUMUYECKOTO
oOpa3oBaHus B OpraHu3amusax npodeccruonansHoro obpazoBanus. Hapsay ¢ atum,
B cBete TpeboBanuii ®I'OC COO Kk MmIaHHpyEeMbIM peE3yiabTaTaM OCBOCHHS
dbenepanpbHON 00pa3oBaTENbHON MPOrpaMMBl CpeaHEro o0I1ero oOpa3oBaHUs
U3yueHue rnpeaMera «XUMHUS» OPUEHTUPOBAHO TaKXke Ha pelIeHHe 3aaad



BOCIIUTAHUSI U COIMAJIBLHOTO Pa3BUTUA OOydaromuxcs, Ha (OpMUpPOBAHUE Yy HUX
OOILIEUHTEIJIEKTYaJIbHBIX YMEHHUM, YMEHHUI pallMOHaIu3aluu y4eOHOTO Tpyda U
00OOIIEHHBIX  CIMOCOOOB  JEATENBHOCTH, HMEIOIMIMX  MEKIUCUUIUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocrapisitoniuMu ipeaMeTa «XuMUs» Ha ypOBHE YIIYyOJEHHOTO M3Yy4YeHUS
SABJISIIOTCS  yIUIyOn€HHbIE Kypchl — «Opranuueckas xumus» U «OOmas u
HeopraHnuydeckas xumusi». [lpu onpeaeneHnuu moaxo/10B K 0TO0OPY U CTPYKTYPHOM
OpraHu3aliy COJEpPkKaHUs STHUX KypCOB B MpOTpaMMe IO XUMHUU 32 OCHOBY
npuHATel nojoxeHuss GI'OC COO o paznuumsax 06a3oBOro u yriayOJEHHOTO
YPOBHEH U3yUYeHUs MpeIMETA.

OcHoBY copepxkanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHuuecKass XHMHUS» COCTAaBJISIET COBOKYIHOCTh MPEAMETHBIX 3HAHUM 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 yriIyOJ€HHOM YypOBHE H3y4yeHHUs Ipeamera olecreyeHa
BO3MOXKHOCTb 3HAQYUTEIBHOTO YBEIWYEHUS OO0BEMa 3HAHUW O XUMHUUYECKUX
AJIEMEHTaX U CBOMCTBAaX WX COCJAMHEHUN HAa OCHOBE PACHIUPEHUS U YTIyOJeHUs
NPEJICTaBIEHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKAaHMs PeaKIIfii, pacCCMaTPUBAEMbIX C TOUKHU 3PEHUS XUMUYECKON KUHETUKH
U TepMoauHamuku. W3yueHue mnepuoanyueckoro 3akoHa u Ilepuoamudeckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB 6azupyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHH aToMa. XUMHUYECKasi CBS3b
OOBSCHACTCS C TOYKU 3PEHUSI IHEPTreTUYECKUX U3MEHEHUN npu €€ 00pa3oBaHUU U
paspylieHnr, a TakKe ¢ TOYKHU 3pEHUs MEXaHU3MOB e€ oOpa3oBanus. M3ydenue
TUTIOB ~ pEakiui  JOomodHseTcss  (GOpMHpPOBAHHUEM  MPEACTABICHHM 00
ANEKTPOXUMHUYECKUX MPOIIECCAX U AIIEKTPOJIN3E PACIIABOB M PACTBOPOB BEIIIECTB.
B kypce opraHndeckoil XMMUU MPU PACCMOTPEHHUH PEAKIIMOHHON CITOCOOHOCTH
COCIMHEHUI ynemnseTcs oco0oe BHUMaHKE BOMPOcaM 00 3JIEKTPOHHBIX dddeKTax,
0 B3aMMHOM BJIMSTHUW aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIui.

Ocoboe 3HayeHWe WMEET TO, YTO Ha COJEpPKAaHHE KYpCOB XUMUU
yrayOn€HHOTO YPOBHS M3YYEHHUS JJIS KIACCOB ONPEAeIEHHOTO MPpoduis (TIaBHBIM
oOpa3zoM Ha WX CTPYKTYpy W XapakTep JOMOJHEHWHA K OOmmel cucreme
MPEIMETHBIX 3HAHWH) OKA3bIBAIOT BIUSHUE CMEXXHBIC TIPeIMEThl. Tak, Hampumep,
B COJICpKaHUM TpeaMeTa NIl KJIACCOB XUMUKO-(Du3udeckoro npoduist O60bInoe
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-
MOJIEKYJIsipHas Teopusi (MOJEKYJsipHAs Teopusi B (PU3UKE), 3aKOHBI COXPAHEHUS



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

B TO Xe BpeMs B COIEpXKaHWM IIpeaMeTa Il KIACCOB XUMUKO-
Ouonornyeckoro npoduiis OoNbIIMK yAENbHBI Bec OyaeT MMETh OpraHuYecKas
xuMusi. B 3TOM  ciydae  mpenocTaBiseTCs  BO3MOXKHOCTh g Oosiee
OOCTOSITENIBHOIO ~ PACCMOTPEHUS  XMMUYECKOM  OpraHu3aldd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOHAST, K MpPUMEpPY, TaKHe
CTPYKTYPHbIE KOMIIOHEHTBI, KaK JUOUABL, O€IKHU, YIIEBOAbl, HYKIECHHOBBIE
KHUCJIOTBI U Apyrue. IIpm 3TOM 3HaHUSA O COCTaBE M CBOMCTBaX MpEACTAaBUTENEH
OCHOBHBIX KIJIACCOB OPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JIsl HW3Y4YEHUS
CYLIHOCTH MPOIecCOB (POTOCUHTE3A, IbIXaHUs], MUILEBAPEHUSI.

B mmane ¢dopmupoBaHHs OCHOB HAyYHOIO MHUPOBO33PEHHUS, OCBOCHHS
oOLIIEHAayYHBIX METOIOB NTO3HAHHUS U OIbITa MPAKTUYECKOTO MPUMEHEHUS HAYYHbBIX
3HAHUW M3yYCHHE TpeaMeTa «XHMHUS» Ha YriayOJéHHOM YpPOBHE OCHOBAHO Ha
MEXMIPEIMETHBIX CBS3X C Y4YEOHBIMHU TpeaMEeTaMHu, BXOASIIMMU B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-Hay4YHBIE MpeAaMeThl», «Maremartuka Hu
uHpopmaTuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipy u3ydyenun yyeOHOro mnpeamera «XUMUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)Ke, Kak Ha YpOBHE OCHOBHOT'O U CpelIHEero oo0miero oOpazoBanus (Ha 6a30BOM
ypOBHE), 3a7aueil MEePBOCTEIICHHON 3HAYMMOCTH SIBIIA€TCS (DOPMUPOBAHHUE OCHOB
HAyKd XHUMHU Kak 00JIAaCTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOU
NEATENIbHOCTY Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemienue
ATOW 3a7a4yd Ha YIUIYOJIEHHOM YPOBHE U3YYECHHs] TpeIMeTa Mperoiaraet
pean3alMIO TAKUX LIEJIEH, KaK:

e (opmupoBaHHMe mNpeACTABIECHUN: O MaTepUATHHOM E€JUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJICHUM MPUPOBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK U €€ BeAylled poiu B oOecreueHUuu
yCTOMYMBOrO  pa3BUTUS  4YeJIOBEYECTBA: B  PELIEHUH  IpodiiemM
AKOJIOTUYECKOM, IHEPTreTUIECKON U MUIEeBON O€30MacHOCTH, B Pa3BUTHU
MEJULHHBI, CO3JaHUN HOBBIX MATEPUAJIOB, HOBBIX HICTOUHUKOB DHEPIUU, B
o0ecnevyeHny paroHaIbHOIO MPUPOJONOIb30BaHMs, B (POPMUPOBAHUU
MHUPOBO33pEHUSI U OOLIEHl KyJbTypbl YEJIOBEKA, a TAKKE IKOJIOTMYECKU
000CHOBAaHHOT'O OTHOLIEHHS K CBOEMY 37I0POBBIO U MPUPOIHOMN Cpefe;

e OCBOCHHE CHUCTEMbl 3HAHHM, JIEKAIIMX B OCHOBE XUMHYECKOU
COCTaBJISIONICH €CTeCTBEHHO-HAYYHOM KapTHHBI MUpa: PyHIaMEHTATbHBIX
MOHATUM, 3aKOHOB M TEOPUM XUMHH, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, MOHHO-
MOJIEKYJISIPHOM,  HAJIMOJEKYJISIpHOM, O  TEPMOAMHAMUYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTAX NPOTEKAaHHsS XMUMHUYECKUX PEAKLUUH, O



XUMHYECKOM PaBHOBECHH, PACTBOpPAX M AUCIICPCHBIX CHCTEMaX, 00 00mux
HAyYHBIX MPUHIIATIAX XUMHYECKOTO MPOU3BOJICTBA;

e (QopmMmupoBanue y oOyyJaromuxcs OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XHMHYECKUX 3HAHUU MJI1 OOBSICHEHUS
KITIOYEBBIX HJIEH W MPOOJEM COBPEMEHHOW XWMHH, IJIs1 OOBSICHCHHS |
IIPOTHO3UPOBAHMSI SBJICHUH, UMEIONINX €CTCCTBCHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS TPOOJIEM, CBA3aHHBIX ¢ XUMHUCH, IIPOTHO3UPOBAHUS,
aHaJu3a M OIEHKU C MO3UIIMI HKOJOTUUECKON 0€30MacHOCTH MOCIeICTBU I
OBITOBOW W TPOM3BOACTBECHHOM JEATECILHOCTH YEIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM M IMEepepadOTKOU
BEIIIECTB;

e yrayOJeHWUE  TPEACTABICHWA O  HAyYHBIX  METOJaxX  IIO3HAHMS,
HEOOXOUMBIX U TPUOOPETCHHS YMCHUH OPHUCHTHUPOBATHCS B MHUPE
BEIICCTB M OOBSICHCHHS XHMHYCCKUX SBJICHUW, HWMCIONIUX MECTO B
NIPHUPOJIC, B MPAKTHUCCKON JACATEITHPHOCTH U IMTOBCEIHEBHOM JKU3HHU.

B rmraHe peanmuzanuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
(GYHKIIUH TICJIOCTHOW CHUCTEMBI CPEIHETO OO0IIEero oOpa3oBaHUS NMPH H3YYCHUHU
npenMera «XUMHUSA» Ha  YIUIYOJICHHOM  ypOBHE OCOOYI0  aKTyaJlbHOCTH
NpUOOPETAIOT TAKUE 1SN U 3a/1a4H, KaK:

e BOCIUTaHUWE YOEKIEHHOCTH B IIO3HABAEMOCTU SBJICHHUHA TIPUPOJIBI,
yBaXEHUS] K TIpolleccy TBOpYECTBA B OOJACTH TEOPETUYECKUX U
NPUKJIAHBIX HCCIEOBAaHUN B XUMHUHU, (HOPMHUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHEC MOTHBAallMM K OOYYEHHWIO W TO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIKO ¥ CaMOBOCIHMTAHMIO  Ha  OCHOBE  YCBOGHUSA
00I1e4YeI0BEYECKUX [ICHHOCTEH;

e pa3BUTHE MMO3HABATEILHBIX UHTEPECOB, UHTEIIEKTYAIbHBIX U TBOPUYECKUX
criocoOHocTel oOydarommxcs, (OPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCTICIITHOW MTPO¢)eCCHOHATBHON M OOIIECTBEHHOM JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pPOBbIO H TOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

e (opmupoBaHne yMEHWN W HABBIKOB Pa3yMHOT'O TMPHUPOOTIOIH30BAHMS,
Pa3BUTHE DKOJIOTHUECKOU KYJIbTYpPbI, TPHOOPETEHUE OMbITA OOIECTBEHHO-
MOJIE3HOM YKOJIOTHYECKOMN JESITETbHOCTH.

OO6miee yuciIo 9acoB, MPEAYCMOTPEHHBIX IJIST U3YYCHHUS XUMUU Ha YriTyOJIEeHHOM
YpOBHE cpelHero olmero oopa3oBaHus, coctaBiseT 345 dacoB: B 10 kmacce —
170 gacos (5 yacoB B Hezeno), B 11 kitacce — 170 vacoB (5 4acoB B HEJEINIO).



COIEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckue 0OCHOBbI OPraHN4YeCKOM XMMHUM.

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

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aTOoMa YIJIepoAa. XHMMHUYECKas CBS3b B
OpraHMYeCKUX COEIMHEHUAX. Tumbl TUOpUIM3ALMM aTOMHBIX OpOuTane
yraepoaa. MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOU CBSI3U (OOMEHHBIN U JOHOPHO-
aKIenTopHbIi). TUMBl NEpeKphIBAaHUS AaTOMHBIX OpOuTaned, G©- U T-CBS3U.
OnunapHas, nBoWHAsE U TpoiHasi cBA3b. CrocoOBI pa3phiBa CBsI3eM B MOJEKYJIax
opranndeckux BemiecTB. [loHsiTue o0 CcBOOOMHOM paaukane, Hykieoduise Hu
anekTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeguHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJ. 3HAYEHUE TEOPUHU CTPOEHUS
OpraHMYecKUX CoeAuHEHUN. MOoNeKynsipHble W  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble (GOpMyJIbl pa3IUYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHas,
ckenetrHass. M3omepus. Buuabl wH30Mepuu: CTPyKTypHas, NPOCTPAaHCTBEHHAS.
OnexTpoHHble YP(DEKTH B MOJEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBnenne o KiIaccupuKalUd OpraHUYecKux BemiecTB. [loHarue o
dbynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKJaTtypa opranumdyeckux coeauHeHuid (IUPAC) u TpuBHaibHbIE Ha3BaHUS
OTJI€JIbHBIX MPEICTABUTEICH.

OcobeHHocTy U KiIaccuUKAuUsl OpraHUYeCKUX peakiuid. OKHCIUTEIHHO-
BOCCTAaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAIIbHbIE METOAbl HW3YUYEHHUsI BEIIECTB M HUX IPEBPAILLCHUI:
O3HAaKOMJICHHE ¢ oOpa3laMu OpraHWYECKHX BELIECTB W MaTepHallaMd Ha HUX
OCHOBE, OIIBITHl 110 IPEBPALICHUID OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(mnaBneHue, OOYIJIMBAaHUE W TOPEHHUE), KOHCTPYMPOBAHHME MOJIENIEd MOJEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasbl.

Anxanbl. ['omomornueckuii psijy ankaHoB, 001mast popMyiia, HOMEHKIATypa |
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOSHHME MOJIEKYI alKaHOB, Sp -
rudpuan3anus aTOMHBIX OpOUTase yriepoaa, o-cBsi3zb. DU3MUECKHE CBOMCTBA
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIMHM 3aMEIICHUs, HU30MEPHU3alNH,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil paJuKadIbHOIO 3aMEICHHUS.

Haxoxnenue B npupoje. CriocoObl MOTydYeHHs] U TPUMEHEHHUE AJIKaHOB.

Huknoankanel. OOmas ¢popmysna, HOMEHKIATypa U uzoMepusi. OCoOOEHHOCTH
CTPOCHHMSI M XUMUYECKHUX CBOMCTB MajbiX (IUKJIOMPOINAH, UUKIOOyTaH) H
OOBIYHBIX (LIIMKJIOMEHTaH, IUKJIOTEeKCaH) HUKIoankaHoB. CrnocoObl MONyYeHUs: U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ["'omonorudeckuii psii ajikeHOB, 001Ias ¢hopmysia, HOMEHKIATypa.
DIEKTPOHHOE M  NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN — alKEHOB,  Sp*-
rudpuan3anus aTOMHBIX opOuTayie yriepoaa, o- U m-cBsi3u. CTpyKTypHas u
reomeTpuueckas (Uuc-TpaHc-) wuzomepusa. Dusnyeckue CBONUCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPUCOCAUHEHUS, 3aMCILCHUS B O-TOJIOKEHUE
Ipy JABOMHOM CBS3W, MOJIUMEpHU3aluu U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIe peakiny Ha JBOMHYIO CBS3b. CrIOCOOBI MONYYEHUS U MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONPsHDKEHHBIC, U30JIMPOBAHHBIC,
KymynuposaHnuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS U XUMHUYECKUX CBOWCTB
conpsbKEHHBIX  aueHoB, 1,2- u  1,4-nmpucoenunenue. Ilonumepuszaius
conpspKEHHBIX JUueHOB. CrOCOObI MOTyYeHUs U IPUMEHEHUE aTKaUEHOB.

Anxunbl. ['oMonorudyeckuit psaj alkuHOB, 001mast Gopmyia, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKHMHOB, Sp-
rudpuan3anus aTOMHBIX opOuTaned yriepona. dusnyeckre CBOWCTBA aTKUHOB.
XHWMHUYECKAE  CBOWMCTBA:  PEAaKIUMU  NPUCOCAWHEHUS,  JUMEpU3ALUU U
TpUMEPU3ALNU, OKUCIEHUA. KHCIOTHBIE CBOMCTBA aJKMHOB, UMEIOIINX KOHIEBYIO
TpOHHYIO cBs3b. KauecTBeHHBIEC peakinu Ha TPOMHYIO CBsA3b. CIOCOObI MOITydeHUS
Y IPUMEHEHHE AJIIKUHOB.

ApomaTuyeckue yrieBoAopoAbl (apeHbl). ['OoMONOrMyeckuil psii apeHoB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHHE MOJICKYJbl OeH301a. PU3MYECKHE CBOMCTBAa apeHOB. XHUMHUYECKHUE
CBOMCTBa O€H30J1a U €r0 TOMOJIOTOB: PEAKIUU 3aMEIICHUS B OCH30JIbHOM KOJIbLE U
YIJIEBOJOPOJHOM paJuKale, pPEeaKUUd NPUCOCANHEHUS, OKUCJIECHUE TOMOJIOTOB
oensona. IlpencraBmeHne 00 OPUEHTUPYIOIIEM JIEWCTBUHM 3aMECTUTENICH B
OCH30JIbBHOM KOJIbIIE Ha TMPUMEpPE AaTKUIBHBIX PpaTUKaoB, KapOOKCHIBLHOM,
TUAPOKCUIBHOM, aMHUHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB ctupoia. [lonmumepusanus crupona. CrocoObl MOTy4eHUsT U
MIPUMEHEHUE apOMATHYECKHUX YIIJIEBOIOPO/IOB.

[Ipuponnsiii ra3. IlonytHeie HedTsiHBIE ra3bl. HedTh u €€ mpoucxoxiacHue.
KameHnHnbliit yronb u npoaykTsl ero nepepadotku. Crnocodsl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TEPMHUYECKUM, KATAIUTHYECKU), pUPOPMHUHT, MUPOJIU3.
[IponykThl nepepaboTku HEPTH, UX TPUMEHEHHUE B MPOMBIILICHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKY PA3IUYHBIMU KJIACCAMU YTIE€BOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOTEHIPOU3BOJIHBIX YIJIEBOJIOPOJOB. Peakiuu
3aMelIeHns TajoreHa Ha TUIPOKCOTPYNIly, HHUTPOTPYIIY, IHAHOTPYIILY,
aMmuHoOrpymnmy. JlelicTBMe Ha TaJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIENoun. B3anMOIEeNCTBUE IUTajlOT€HAIKAHOB C MAarHMeM U LHUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COEIMHEHMUSX. Hcnonp3oBanue
raJIOreHIPON3BOIHBIX YTJEBOJOPOJOB B OBITY, TEXHHMKE U TMPU CHHTE3E
OpraHUYECKUX BEIICCTB.

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAICHUI:
u3ydeHrne (PU3NUYECKUX CBOWCTB YTI€BOJOPOJIOB (PACTBOPUMOCTD), KAU€CTBEHHBIX
peaKkIuii  yriieBOJOPOJOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pAacTBOpa IEpMaHTaHaTa Kajiks, B3aUMOJICHCTBUE alleTUJICHA C
aMMHaYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHaApYyKEHUE
yriepojia ¥ BOJOPOJia B OpPraHWYECKHX BEIIECTBAX, IMOJydeHUE OJTHICHA U
U3Y4YEHHE €r0 CBOWMCTB, O3HaKoMjieHHE C KoJulekuusimMu «HedTb» u «Yromby, C
oOpa3liaMu  TUTaCTMAacC, KaydyKOB ¢ PE3WHBI, MOJCIMPOBAHHE MOJCKYJI
YII€BOJOPOI0B U FaJOr€HIIPOU3BOIHBIX YTIIEBOJIOPOIOB.

Kuciopoaconepxkamue opranuyecKue coeJHHEHHU.

[IpenenvHble omHOaTOMHBIE CcHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, uzoMepus,
HOMEHKJIaTypa U kiaccudukamus. Dusznueckre CBOMCTBA  MpeneNbHbIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCIICHHUS,
B3aUMOJCHCTBHE C  OpPraHUYECKMMU U  HEOPraHMYECKUMH  KHUCJIOTAMHU.
KauecTBeHHast peakysi Ha OJTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOTy4YeHUs M NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie adupsl, HOMeHKIAaTypa U n3oMepusa. OcoOeHHOCTH (HU3UYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — STUJICHIVIMKONb U TIULEpUH. DU3NUECKUE HU
XUMUYECKHE CBOWCTBA: pPEaKIUU 3aMEILECHUS, B3aUMOJICHCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTOaTOMHBIE
ciupthl. [lpencraBneHne 0 MeXaHHW3ME PEAKIUN HYKICO(DHIBHOTO 3aMEIICHHS.
HlelictBue Ha opranu3M 4enoBeka. C(CrnocoObl TMOJAyYEeHHUS] U TMPUMEHEHHUE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJIbl, B3aUMHOE BIUSHUE TUJPOKCOTPYIIBI U
O0eH30apHOTO szpa. Pusnueckue cBoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB (penona. KauecTBeHHble peakiiuu Ha (eHos. TokcuuHOCTh (heHora.
CrniocoObl nosrydyeHus u npuMeHenue penona. Genonpopmanbaeruinas cMoa.

KapOoHunbHbie coeTuHEeHUs — albACTUIAbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHOM Tpynmbl. ['OMonOruyeckue psabl albJIeTU0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. DuU3MYecKue CBOWCTBA albJIETUIOB U
KETOHOB. XMMHMYECKHE  CBOMCTBAa  aJbJETMJOB M  KETOHOB:  pEaKIUu
npucoenrHeHus. OKUCIEHNE alIbIETHI0B, KAUECTBEHHBIE PEAKIIMU HA aJbJICTHUIbI.
Cnoco0bI oJTy4eHUs: ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE MpeeabHbIE KAPOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3omMepust u HOMeHKIaTypa. dusnyeckre CBONCTBA
OJTHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepudUKaIuu, PEeaKUuu C Yy4acTUEeM YIJIEBOJIOPOJHOrO pajuKaa.
OcoOeHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHI. [loHSTHE O MPOU3BOJHBIX
KapOOHOBBIX KHCJIOT — CJIOXKHBIX 3(upax. MHoroo6paszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWCTB HEMPENETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUIAPOKCUKAPOOHOBBIX KUCIOT. IIpeacTaBuTenu BBICIITHUX
KapOOHOBBIX KHCJIOT: CT€apUHOBAs, NaJIbMUTHUHOBAs, OJICMHOBAS, JUHO/E6AS,
JIUHONIeH08as KUCIIOThL. CTIOCOOBI MOTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KHCIIOT.

Cnoxubie 3¢upnl. ['oMonornueckuii psa, oOmas (opMmyna, u3oMepus H
HOMEHKIaTypa. Duznyeckne M XUMHYECKHUE CBOWMCTBA: THUAPOJIU3 B KHUCIOW H
IEIIOYHOU CpeIE.

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

MpL14 KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBHUE.

OO6mast xapakrepuctuka yrieBoaoB. Knaccudukamms yrieBoaoB (MOHO-, TU-
U Tonucaxapuabl). MoHOcaxapuabl: TIIOKO3a, (PyKTO3a, rajgakro3a, pubo3a,
ne3okcuprbo3a. duznueckue CBOMCTBA W HaxoXJeHHEe B mpupoje. dorocuntes.
XHUMUYECKHE CBOMCTBA TIFOKO3bI: PEAKIIMU C YYaCTUEM CIUPTOBBIX U AJIbACTUIHON
Ipynm, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHue. [IpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MajlbTo3a U
JaKkTo3a. BoccTaHaBnMBaKOIIME U HEBOCCTAHABIMBAIOIIKNE AUCaxapuabl. I uaponus
nucaxapunoB. Haxoxnenue B npupoae n npuMmenenue. [lomucaxapuasl: kpaxmail,
[NIMKOTeH W 1emnono3a. CTpoeHHe MakKpoOMOJEKYyJ Kpaxmana, TJIMKOTeHa U
HeJUTr0NIO3bl.  PU3MYECKMEe CBOMCTBA Kpaxmaja M LEJUIIOJIO3bl. XHWMHUYECKHE
CBOWCTBAa Kpaxmalia: THMAPOJIN3, KA4eCTBEHHAs pEaklus C HOJOM. XUMHYECKHE
CBOMCTBa WEJUIIOJIO3bI: TUAPOJU3, MoiydyeHue 3¢GupoB ueitoio3bl. [lonstue 00
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alle€TaTHBIN MIENK).



ODKCNEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPALICHHUIA:
PacTBOPUMOCTh Pa3JIMUYHBIX CIUPTOB B BOJIE€, B3aUMOJICMICTBUE ITAHOJA C HATPUEM,
OKHUCJIEHUE ATWJIIOBOI'O CIIUPTA B albJETH] HAa PACKaJIEHHOM MEIHOM INPOBOJIOKE,
OKHCJIEHHE JTWJIOBOTO CIHPTAa AUXPOMATOM Kalius (BO3MOXKHO KCIOJIb30BAaHUE
BHUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIMH Ha albJIeruibl (C THUIPOKCHUIIOM
muammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuus raMIEepuHa €
ruapokcuom Meau(Il), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIIIOKO3bl ¢ TuapokcuaoMm meau(Il), BzaumoneiicTBue
Kpaxmayia C MOJIOM, PEIICHUE IKCIEPUMEHTAIbHBIX 3aAa4y no temaM «ChupTel U
denoinby, «KapooHoBbie KUCTOTHI. CI0KHBIE 3PUPBD».

A3oTcoaep:kalye OpraHuyeckue coelMHeHnsl.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBbIE aMMHaka. Kiaccudukaiuss aMUHOB:
anudaTUyecKue W apoOMaTHYECKHE, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Crpoenue moliekyi, obmas dbopmysa, U30MepHs, HOMEHKIaTypa U (HU3UYECKHE
cBoicTBa. XMMHUYECKOE CBOMCTBA anr(aTUUECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHUE, B3aUMOJICHCTBUE MEPBUYHBIX AMHUHOB C A30THCTOM KHCIIOTOM.
Conu aKuIaMMOHUS.

AHWIMH — TIpEJACTaBUTE]Ib aMHUHOB apoMarudeckoro psna. CrpoeHue
aHwIMHA. B3auMHOe BiMsIHUE TPYNI aTOMOB B MoJjiekyJie aHuinHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpUMeHeHue anudatuyeckux amuHOB. [lonmydenue anunmHa u3
HUTPOOCH30IIA.

AmMuHokucnoTel. HomeHnknarypa u uzomepusi. OTaesbHble TPEACTABUTENH O-
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 kak npuponHele nonuMmepsl. llepBuunas, BTOpMYHAss W TpeTUYHAs
CTpYKTypa OenkoB. XHMHUYECKHE CBOMCTBAa OEJIKOB: TUIPOJIW3, JEHATypauus,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAIbHBIE METOAbl HM3YYEHHs] BEHIECTB M HUX MPEBpaALICHUI:
pacTBopeHue O€NKOB B BOJIE, JA€HATypalusi OEIKOB MpH HArpeBaHUU, LIBETHbHIC
peakiuu Ha O€JKH, peIIeHHEe OHKCIePUMEHTANIbHBIX 3ajlad [0 TeMaM
«A3oTtconepxamue OpraHu4eCcKue COEZIMHEHUS u «Pacno3naBanue
OPraHUYECKUX COCTMHEHU .

BoicokOMOJIEKY/ISIPHbIE COCIMHEHUS.

OCHOBHbIE TOHATHSI XUMHUU BBICOKOMOJIEKYJSAPHBIX COCAUHEHUN: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJUMEPU3ALNN, CPEAHSSI MOJIEKYIISIpHAs



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

[Tonumepubie wmatepuanbl. IlmacTtmacchl (TOJUATUIICH, TOJUIPONUICH,
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 METOAbl HW3YUCHUsI BEIIECTB M WX MPEBPAIICHUI:
03HAKOMJICHHE ¢ 00pa3liaMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pCIICHUE OSKCIIEPUMEHTAIBHBIX 3a1auy 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxaenue wmoiekyaspHod (OpMyNbl OpPraHMYECKOrO 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 BEHIECTB, 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 U3YUYCHUHU OPraHUYECKOW XUMUU 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, aHajiu3, CHUHTE3, Kiaccuukaius, HaOIIO/IeHHe, H3MEpEeHue,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

du3nuka: Marepus, arToM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJICKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BelllecTBa, (DU3WYECKUE BEIUYMHBI, €AUHUIbBI U3MEPEHUSl, CKOPOCTh, SHEPrus,
Macca.

buonorusi: knmetka, opraHusM, JKOcHCTeMa, Owuocdepa, MeTadoIHu3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOodHBIA TUM NHUTaHUSA, OpPOXKEHUE,



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

['eorpadus: mone3Hble HCKOMAaeMble, TOTIIIUBO.

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 saep. XUMHUUYECKHUM 3ieMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000J0YEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUUYECKHE YPOBHH U
noaypoBHU. AToMHBIe opOuTanu. Kinaccudukamus XuMUIEeCKUX dJIEMEHTOB (s-, p-,
d-, f-amementsr). PacmpeneneHuwe 5SIEKTPOHOB IO AaTOMHBIM  OPOHUTAISIM.
DONeKTpOHHBIE KOHPUTYpAIIMK aTOMOB 3JIEMEHTOB MEPBOT0O—UETBEPTOrO MEPHOJIOB
B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(PUTYpaIlMK HOHOB.
DIIEKTPOOTPUIATEIIHBHOCTb.

[Tepuonnueckuii 3akoH u Ilepronnueckas cuctreMa XUMUYECKUX DJIEMEHTOB
JI.. MenneneeBa. CBsi3b MEPUOAUMYECKOTO 3aKoHA U llepmoguueckoil CUCTEMBI
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 JI.11. Menneneesa.

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 CBsi3u. KpartHble cBs3u. BomoponHas CBs3b.
MexMOJIEKYIIApHBIE B3aUMOJICCTBUS.

BasieHTHOCT, M BaJleHTHbIE BO3MOXXHOCTH aTOMOB. CBSi3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI ¢ UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEAUHEHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHre 0 KOMIUIEKCHBIX coeAnHEHUIX. COCTaB KOMIUIEKCHOTO UOHA!
KOMILIEKCOOOpa3oBaTelb, JUraHAbl. 3HAYCHHE KOMILIEKCHBIX COEIMHEHUH.
[ToHATHE O KOOPAMHALIMOHHOW XVMUMU.

BemectBa  MOJNEKYJISPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHMSA.  [HIIbI
KPUCTAJITMYECKUX PELIETOK (CTPYKTYp) U CBOMCTBA BEIIECTB.

[TonaTue o nucnepcHbix cucteMax. MctuHHable pacTBOphl. [Ipencrasienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PACTBOPOB:
MAaccoBasi JOJIsl BEIIECTBA B PACTBOPE, MOJISIpHAsA KOHILEHTpauus. HacellienHbie n
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparst.



Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BEIeCTB. TpUBHUAIIbHBIC
HA3BaHUS OTJECIbHBIX MPEICTABUTENEH HEOPraHNUYECKUX BEIIECTB.

Knaccudukanus XMMHUECKHX peakuil B HEOPraHUYECKON W OpraHMYeCcKoOu
XUMHM. 3aKOH COXPAHEHMSI MAacChl BEIIECTB; 3aKOH COXPAHEHHUS] M MPEBPALLCHUS
SHEPIUM MPU XUMUYECKUX peakiusax. TernaoBbie 3PHEeKTh XUMUYECKUX PEaKIIUH.
TepMoXuMHYECKUE YPaBHEHUS.

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

O6paTtumblie U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. KoHncranra
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JAaBICHUE U KOHIIEHTPALMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunnun Jle [larense.

OnekTponutnyeckas aucconuainus. CuwibHbie U Cla0ble AJIEKTPOJIHTHIL.
Crenenp auccoumanuu. Cpena BOJHBIX PAcTBOPOB: KHUCJIOTHas, HEHUTpasbHas,
mienounas. Bomopoaueiii mokazatens (pH) pactBopa. I'maponus coneii. Peakiuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurelb W BOCCTAaHOBUTENb. lIpomecchl OKHUCIEHUS W BOCCTAHOBJICHUS.
Baxxneimue OKHCIUTENIM W BOCCTAaHOBUTENW. MeEToH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIN3 PAaCTBOPOB U PACIIABOB BEIIECTB.

OKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBpaIlCHUI:
pa3ioKeHUE TMEPOKCHAA BOJOpOJa B TMPUCYTCTBUM KaTaau3aTopa, MOJIEIH
KPUCTAJUTMYECKHUX PEIIETOK, IPOBEJICHUE PeaKI[uii HOHHOTO OOMeHa, OnpeeIicHIE
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).

Bonopon. Ilomydyenue, ¢usndeckne M XHUMHYECKHE CBOMCTBA: PEAKIUU C
METAUIAMA W  HEMETaJUIJaMHM, BOCCTAaHOBHUTEJIBHBICE CBOWCTBA. [ MApHUABL.
TonnuBHBIE IIEMEHTHI.

lanmorensl. HaxoxneHue B mpupoze, COCOObI MOMydeHUs, (HU3UYECKUE |
XUMHWYECKHE CBOMCTBA. ['asioreHOBOIOpOAbl. BakHEHIne KUCIOPOIACOIepKaIIUe
cOoeIMHEHUs rajoreHoB. JlabopaTopHble U MPOMBIILICHHbIE CIIOCOOBI MOIYYEHUS
rajgoreHoB. [I[puMeHeHe TaloreHoB U UX COCINHEHUN.



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

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. [IpuMeHeHune cepol U €€ COEAUHEHNM.

Azor. Haxoxaenue B mpupojAe, CIOCOObl MONY4YEHHs, (PU3NYECKHE U
XUMUYECKHE CBOMCTBA. AMMUAK, HUTPpUAbl. OKCHIBI a30Ta. A30THCTasi U a30THAs
KHUCIIOTHI ¥ UX coyini. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHI. [I[pruMeHeHue azota
U €ro COeIMHECHUMN. A30THBIC YI0OpEHMUSI.

®docdop. Haxoxaenue B mpupoje, crnocoObl MoiydeHUs, (puznueckue u
xumuueckue cBoircTtBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kucnora u e€ conu. Ilpumenenue Qocdopa u ero coenunenuit. DochopHbie
yI00peHus.

Yrnepon, HaxoXJaeHWe B OpUpOJE. AJUIOTPONHBIE  MOAUDUKAIWU.
dusznyeckue W XUMHUYECKHE CBOMCTBAa TIPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraeponoM. Oxkcua yraepoaa(Il), okcun yrimepona(lV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAaHHBIN yroiyb, ancopOuusa. Dymnepensl, rpadeH, yriepoaHbie
HaHOTPYOKu. [IprMeHeHne MpOoCThIX BEIIECTB, OOPa30BAHHBIX YTIIEPOJIOM, U €ro
COE€IMHEHUMH.

Kpemuuii. HaxoxnaeHnue B mpupojie, CIOcOObl TMOJy4YeHUs, (PU3HUECKUE H
xuMuudeckue cBoiictBa. Oxcuna kpemuusi(IV), kpeMHHEBas KUCIOTA, CUIMKATHI.
[IpuMeHeHue kpeMHUs U ero coenuHeHuil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIIA.

[Tonoxenne MetaiuioB B Ilepuoanueckoil CUCTEME XUMUUYECKUX JJIEMEHTOB.
OCcoOEHHOCTH CTPOCHHUS DIIEKTPOHHBIX 000J0YEeK aTOMOB MeTayioB. OOmiue
¢usnueckre cBoicTBa MeTaioB. [IpuMeHeHHe MeTalioB B OBITY W TEXHUKE.
CniaBbl METAILIIOB.

DNEeKTPOXUMUYECKUN P  HanpspkeHuid MeTtawioB. OOmmue  crnocoObl

MOJy4YECHUS METAJUIOB: TUAPOMETAILTYPIHUS, MMAPOMETAJLTYPIusl,
anexkrpometamnyprusi. Ilonsitue o koppo3unm metamioB. CrocoObl 3alIUThl OT
KOpPpO3UH.

Oo6mrast xapakrtepuctuka MeTawioB [A-rpynmsr [lepuomnueckoit cUCTEMBI
XUMUYECKUX J3yeMeHTOB. Hatpuii u kanuii: mnonyyeHue, (QU3NUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COEAUHECHUM.

OO6mrast xapakrepuctiuka metamuioB I[A-rpymmer [lepuonnyeckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaiblUi: NoJydyeHue, (QPU3NUYEeCKUe u
XUMHUYECKHE CBOWCTBA, IPUMEHEHUE IPOCTHIX BEIIECTB W HX COCAUHECHUMU.
XKécTtkocTh BOABI U CLIOCOOBI €€ yCTPAHECHMUSI.



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

OOmast  xapakTepucTuka MeTawioB moOouHblx mnoarpynn (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.

Ou3nyYecKkue W XUMHUYECKHE CBOMCTBA MapraHiia HU €ro COCIUHEHUM.
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 xeneza(ll) u sxeneza(Ill). [TonyueHue u mpuMeHEHHUE Kee3a
U €ro CIUIaBOB.

DU3nUECKUE U XMMUYECKHE CBOWCTBA MEIHU U €€ coenqnHeHui. [lonyuenue u
NPUMEHEHUE MEJIU U €€ COCTUHECHUM.

[uuk: momydeHue, (PU3MYECKHE UM XUMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJPOKCHUIA IIMHKA, TUAPOKCOKOMIUIEKCHI ITMHKA. [IprumeHneHune
LIMHKA U €TO COCIUHEHUN.

OKCIEpUMEHTAJIbHBIE METOAbl W3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
U3ydyeHre oO0pa3loB HEMETalIOB, ropeHue cepwl, gocdopa, kene3a, MarHus B
KHCJIOpOJE, M3Y4YEHHE KOJUIEKIMU «MeTabl W CIUIaBbl», B3aUMOICHUCTBUE
IIEJIOYHBIX U MIEJT0YHO3EMETbHBIX METAJUIOB C BOJOW (BO3MOYXHO HCIOJIb30BAHHE
BUJIEOMATEpUaIoB), B3aUMOJCHCTBUE LIMHKA U JKeJie3a C pacTBOpaMU KHUCIOT U
1IEJI04€M, KAYECTBEHHBIC PEAKIIMM HA HEOPTaHUUYECKME aHUOHBI, KATUOH BOJOPO/a
U KaTHOHbl METAJJIOB, B3aMMOJEUCTBUE THUAPOKCUIAOB AJIIOMUHUA W ILUHKA C
pacTBOpamMu KHCJIOT M ILIEJIOYEH, PEIIEHUE SKCIEPUMEHTAIbHBIX 3aJa4 [0 TeMaM
«lanorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U UX COCTUHEHUSNY,
«MeTaiubl TJIaBHBIX NOATPYIID, «MeTaibl TOOOYHBIX HOATPYIII.

XUMHUSA U KU3Hb.

Ponp xumMuu B o0ecrieueHn yCTOMYMBOTO pa3BUTHS yeiaoBedyecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAaHUS M METOAOJIOTMA HAYYHOIO MCCIEAOBAHUS.
HayuHble npuHIMIIBI OpraHU3alui XMMHUYECKOTO NMPOU3BOACTBA. [[pombliieHHbIE
crocoObl MOJYYEHHUs Ba)XHEUIIMX BELIECTB (Ha MpUMEpPe MPOU3BOACTBA aMMHUAKA,
CEpHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOMIEH CpEeabl U €r0 MOCHEACTBHUS.
Ponp xumuu B o0ecrieueHnH SHEPreTuueckoil 0€30MacHOCTH.

Xumusgs © 310poBbe uenmoBeka. JlekapcTtBeHHble cpenctBa. IIpaBuna
WCMOJIb30BAHUS JICKAPCTBEHHBIX MTpenapaToB. Poib XuMuu B pa3BUTUHA MENULIMHBI.



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

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumusi. [lpaBuia
0e30MacHOr0 MCIOJb30BaHMs NpenaparoB 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 BelmiecTBa WM 00BEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WIM O00BEMY OHOTO M3 Y4YaCTBYIOIIMX B PEAaKIUU BEIIECTB,
Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIMH, €CIU OJHO W3
BEIIIECTB MMEET MNpPUMECH, MacCchl (00BEMa, KOJMYECTBA BEIIECTBA) IPOJYKTA
peakuuu, €ecid OJHO U3 BEIIECTB JaHO B BHUJE pacTBOpa C ONpeneiaEéHHOU
MaccOBOM J0Jie pacTBOPEHHOIO BELIECTBA, MAacCOBOW JOJIM U MOJISPHOU
KOHIICHTpAIIMM BEIIECTBA B PAcTBOPE, JOJM BBIXOJAa MPOJIYKTa PEAKIUU OT
TEOPETUYECKU BO3ZMOKHOTO.

MexnpenIMeTHbIE CBS3H.

Peanuzanms  MeXnpeaMETHBIX  CBsA3edl TpU  M3yYEeHUH oOmed o
HeopraHudeckoil xumuu B 11 Kilacce OCyIIeCTBISETCS Yepe3 UCIOJIb30BaHUE Kak
OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK ¥ TOHSITHH, MPUHATHIX B OTJEIBHBIX
NpeIMeTax eCTECTBEHHO-HAYYHOTO IHKIIA.

OO0mume ecTecTBEHHO-HAYYHBIEC MMOHATHUS: SIBICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHAJIU3, CUHTE3, KiIacCUUKAIs, NEPUOJUIHOCTh, HAOIIOACHHE,
U3MepeHune, IKCIIEPUMEHT, MOJIEITh, MOJICTTUPOBAHUE.

@®usnka: Marepus, MHUKPOMHD, MAKpPOMHp, aTOM, OdJIEKTPOH, IPOTOH,
HEWUTPOH, UOH, U30TOIbI, PAAMOAKTUBHOCTb, MOJIEKYJIA, SHEPT€TUUECKUN YPOBEHD,
BEILIECTBO, TEJIO, OO0BEM, arperaTHOE€ COCTOSIHUE BEIIECTBA, WJICAJIbHBIA ra3,
¢dbu3nyuecKkre BEIUYMHBI, €IMHUALIBI U3MEPEHUS, CKOPOCTbh, SHEPTHUS, Macca.

buonorus: kneTka, opraHusM, 3KOcUcTeMa, Ouocdepa, MeTaboIn3M, MaKpO-
YU MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBObI, HYKIIENHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEUIECTB U MOTOK SHEPTUU B 3KOCUCTEMAX.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE, TOTLIUBO,
pPECYPCBIL.

TexHomorus: XMMHYECKass MPOMBIIIJIEHHOCTh, METAJLTYprus, CTPOUTEIbHbIE
MaTepualibl, CeJIbCKOX035UCTBEHHOE MPOU3BOJCTBO, MUIIEBAS] MPOMBIIIIEHHOCTD,
dapmarieBTHUECKAS MPOMBIIIJIEHHOCTb, MIPOU3BO/ICTBO KOCMETHYECKUX



mnmpemnaparoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTCpHUaliOB, 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 MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YIbTATOB OCBOEHHUS MpeaMera «XUMHUsS» Ha YPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBl CIEAYIONIME COCTABISIIOLIME: OCO3HAHUE
0o0yJarolmuUMHUCsT POCCUMCKON TpaXJaHCKOWM HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH M CAMOOIIPEAEIEHUIO; HAIMUYME MOTUBALMM K
0Oy4eHHIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHSATHIMH B OOIIECTBE TMpaBUJIaMU W HOPMaMH TIOBEJCHMsS; HAIUYUE
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbl; CIIOCOOHOCTh CTABUTD 1I€JIU U CTPOUTD
’KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUS TMpeameTa «XHUMHUS»  OTpakaroT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEIBHON M MPAKTHYECKOW JEATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3aini 00pa3oBaTeIbHON JesTEIbHOCTH.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS» OTPAKAIOT
c(OpPMHPOBAHHOCTh OTbITA TO3HABATEIBHONM M TMPAKTHUYECKOW JIE€SITEIbHOCTH
oOydarmuxcs B Mpoliecce peajan3alud o0pa3oBaTelIbHON NeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpaxaaHCKOro BOCIMTAHMS

OCO3HAaHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00SI3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABOMIOPAJIKY;

NPEACTaBICHUS O COLMAJIbHBIX HOPMax M NpaBUIaX MEKIUYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M TMO3HABATENBHBIX 3a7[a4, BHITTOJIHCHUH
XUMUYECKUX SKCIIEPUMEHTOB;

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

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LHEHHOCTHOI'O OTHOIIEHHS] K MCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTEUYECTBEHHON XMMUH;

YB)KEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUYECKOTO
MPUIOKEHHUSI XUMHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPe3yibTaT
JUINTENbHBIX ~ HAOMIOJEHUHM, KpPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MIOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;



WHTEpPECAa W TI03HABATEIHPHBIX MOTHBOB B TIOJYYCHHUH U TOCICAYIOIIEM
aHanm3e WHQPOPMAIUU O TEPEIOBBIX TOCTHKCHHSIX COBPEMEHHON OTECYECTBECHHOMU
XAMHH;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPABCTBEHHOTO CO3HAHUS, dTHYECKOTO TIOBEICHHSI;

CIIOCOOHOCTH OIICHUBATH CUTYAIlUH, CBS3aHHBIC C XUMUYCCKUMHU SBIICHUSIMH,
¥ TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYICh HA MOPATbHO-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:

NOHMMAaHHUS IICHHOCTEH 370pOBOTO MW 0Oe30macHoro obpasza 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;

NMOHMMAHUS IICHHOCTH TMPAaBWJI HWHIUBHIYyAIBHOTO M  KOJJICKTHUBHOTO
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-HMCCIE0BATENbCKOM
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 U3YYEHHUIO MPOQECCUil pa3iuyHOTO 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, Oyaymed mnpodeccun M peaau3aliuud COOCTBEHHBIX JKU3HEHHBIX
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 3eMII€;

MOHUMAaHUST TJIIOOAIBHOTO XapakTepa SKOJOTUYECKUX TPOOJIeM, BIUSHHUS
HYKOHOMHYECKUX MPOIIECCOB HA COCTOSTHUE TIPUPOJTHON U COIMAIBHON CPEJIbI;



OCO3HAHUSI HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHXKEHUM XUMHHM IS
pelIeHrs BOMPOCOB PAIlMOHATIBHOTO MPUPOAO0NOIL30BaAHNUS;

AKTUBHOI'O HENPUATUSA JCHUCTBUM, MPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpelle, YMEHHS MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUUYECKUE
MOCJICACTBUS MPEANIPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAIIATh UX;

HAJIUYUS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OTbITa NeATeNIbHOCTU HKOJIOTUYECKON HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
NpaKkTUKEe, CHOCOOHOCTHU W YMEHHsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemopoouu;

7) HEHHOCTH HAYYHOT'0 MO3HAHHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YpPOBHIO pPa3BUTHUS
HAyKU U OOIIECTBEHHOU MPAKTUKH,

NMOHUMaHUs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMuUpPOBaHUN PAINMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeAcTaBiIeHUs 00 OKPYKaroIeM MUPE KaK O €AWHCTBE MPHUPOJLI U YEIIOBEKAa, B
MO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NPoOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHSI;

yOeXXIEHHOCTH B 0OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBUIM3AlMA: B €€ T'yMaHUCTUYECKOW HAIPaBJIECHHOCTH WM BAXKHOW pOJIU B
CO37aHMM HOBOM 0a3bl MaTepUaNbHOM KyJIbTYpbl, B PEHICHUH TJI00aJbHBIX
npo0JieM yCTOWYUBOTO Pa3BUTHUSL UYEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOM,
MUIIEBOM U 3KOJOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICUCHUH
YCIIOBUM YCHEIIHOTO TPYJa M SKOJIOTHMYECKH KOM(POPTHOMN >KM3HU KaXIOTO 4jeHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIIOHMMaHUsl CYHIHOCTH METOJOB
MO3HAHUS, UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIsl aHAIHM3a U OOBSICHEHUS SIBICHUN OKPYXAIOIIETO MUpa H
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U HMEIONIMXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHUS IS
pelieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIbCKOM €SI TENBHOCTH;

TOTOBHOCTH W  CIOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
caMOOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHMI 1O XHWMHHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccruoHaIbHON
NeSATEbHOCTH.



METAINPEAMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3yibTaTbl OCBOEHUS MPOrpaMMbl IO XUMHHM Ha YPOBHE
CpeaHero oo61ero 06pa3zoBaHus BKIIOYAIOT:

3HAUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHITHS, OTpakarollue
LEJIOCTHOCTh HAyYyHOM KapTHHBI MHUpa U CHEHU(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (MarTepusi, BEILECTBO, SHEPIUs, sIBJICHHE,
npolecc, CUCTeMa, HaydyHbI (akT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHe);

yYHHUBEpCaIbHbIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

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

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS M YHUBEpCAJbHBIC yueOHbIC
JEUCTBHUS B TTIO3HABATEILHON U COLIMATILHOM MPaKTHUKE.

MeTtanpeaMeTHbIE Ppe3yabTaThl OTPaXalOT OBIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCJIIbHBIMH, KOMMYHHUKATUBHBIMU U  PETYJISATUBHBIMU
JIEUCTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE Y4eOHbIC 1eHCTBUA

1) 6a30Bble JJOrHYecKHe JAedCTBUS:

CaMOCTOATENIbHO  (QOpMYyIHpPOBaTH M aKTyaJIM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

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

UCIIOJIB30BAaTh NPU OCBOEHHWU 3HAHUM NPUEMBI JIOTMYECKOTO MBIIUICHHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
HCITIOJIb30BaTh COOTBETCTBYIONIUE MOHATUS ISl OOBSICHEHUSI OTJEIBHBIX (DAKTOB U
SIBIICHUM;

BBIOMpATh OCHOBaHUS W KPUTEPUU [JI KIacCU(PUKAIMKM BEHIECTB U
XUMHUYECKUX PEaKIU;

yCTaHABIMBATh MNPUYMHHO-CICICTBEHHbIE CBSA3M MEXAY H3Yy4YaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCyXJIeHHUS (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
aHAJIOTUH), BBIABJISITh 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUAX, GOPMYIUPOBATH BHIBOBI U 3aKIIOUCHHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS HCIOJIb3yeMble B XUMHUM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MO/ICIIbHBIC MPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUuYeckas (QopMmysa, ypaBHEHHUE XUMHYECKOUN



peakiuu — MpU PEIICHUU Y4YeOHBIX IMO3HABATENbHBIX M MPAKTUYECKUX 3ajad,
MIPUMEHSITh Ha3BAaHHBIE MOJEJIBHBIC MPE/ICTABICHUS ISl BBISIBIICHUS] XapaKTEPHBIX
MIPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUN.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIAJI€Th OCHOBAaMU METOJOB HAyYHOI'O IMO3HAHUS BEIIECTB M XUMHYECKUX
peaxkuuu;

dbopMyITUpOBATH LEJIM U 33/1a4l UCCIIEIOBAHMS, UCTIOIh30BaTh NTOCTABICHHBIE
U CaMOCTOSITETbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KaueCTBE HMHCTPYMEHTA
MO3HAHMS U OCHOBBI Il (DOPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJICTh HABBIKAMU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS U  TPOBEACHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJI0/IaTh 3a XOJAOM
mpoiiecca, CaMOCTOSITEILHO MPOTHO3UPOBATh €ro pe3ynbrar, (opMyIupoBaTh
0000ITIeHNS ¥ BBIBOABI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YILTATOB UCCIICIOBAHMS,
COCTaBJISITh 00OCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTrh OMNBIT YYEHHUYECKOM HCCIEOBATEILCKOM M MPOCKTHOU
JEATeIbHOCTH, TMPOSBIATh CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEJILHOMY
MOMCKY METOJIOB PEIICHHUS TMPAaKTUYECKUX 3a]a4, MNPUMEHEHUIO Pa3InYHbIX
METOJIOB TTO3HAHUSI.

3) paboTa ¢ unpopmaumeii:

OpUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHHUKAX WHPOpManuu (HAy4HO-
NOMyJsIpHAsl JUTepaTypa XHMHUYECKOrO COJEp)KaHUs, CIPAaBOYHbIE IOCOOMUS,
pecypcel MHTEepHeTa), aHaIM3UpoBaTh MH(OPMAIUIO Pa3IMYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh eé JOCTOBEPHOCTD u
HENIPOTHUBOPEUHBOCTb;

dbopMynHpoBaTH 3aMpPOChl U MPUMEHSITh PA3IMYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITIOHEHUS yYEeOHBIX 3ajad
OIPEAEIIEHHOTO TUIIA;

npUOOPETaTh OMBIT HCIOJIB30BAHUA HWH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TE€XHOJIOTUH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSAITETILHO  BBIOMpATh  ONTHUMAIBbHYIO  (OpMy  TIpE/CTaBICHUS
uHdopmarmu (cxeMbl, rpaduKH, TUarpaMmbl, TAOJIUIIBI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KAayecTBE CpeACTBA Mmpu padoTe C
XUMUYECKOW WH(MOpMalMel: TPUMEHITh MEXNpeIAMeTHbIe ((pu3ndeckue u
MaTeMaTUYEeCKHe) 3HAKU ¥ CUMBOJIBI, (OpMYIIbI, aO0OpeBUATYpPHI, HOMEHKJIATYPY;

HCIIOJIB30BATh 3HAKOBO-CMMBOJIMYCCKUC CPCACTBA HAI'JTIAJJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂme HeﬁCTBHH:



3a/1aBaTh BOIPOCHI MO CYLIECTBY 00CYK1a€MOM TEMBI B X0J1€ 1UAJI0Ta U/WUiIH
JTUCKYCCHH, BBICKA3bIBATh UJEU, (POPMYIHPOBATH CBOU MPENTOKEHHUS
OTHOCHTEJIBHO BBINOJHEHHS IPEMJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C IPE3CHTAlMEN PE3YyJbTATOB MO3HABATEIBHON HEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM IIPU BBITIOJHEHUHU
XUMHUYECKOT0 KCIEPUMEHTA, MPAKTUYECKONW pabOThl MO MCCIETOBAHUIO CBOWCTB
U3Yy4aeMbIX BEIIECTB, pealn3alui y4eOHOTO TPOEKTa, U (OPMYIUPOBATH BHIBOIBI
[0 pE3yJIbTaTaM IPOBEAEHHBIX HMCCIECAOBAHUN IMYTEM COTJIACOBAHUS MO3ULHAU B
X0/J1e 00CYKJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHHBepCAJIbHbIC y4eOHbIC NeHCTBHS:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO MO3HABATEIBHYIO
JeSATENbHOCTh, OMpenesss €€ Ueau M 3aJaud, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBATh MpearacéMblii  aJITOPUTM JIEUCTBUN TIPHU
BBIMIOJTHEHUM Y4YeOHBIX M HCCJENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
b exTUBHBIN Ccrmoco0 HX pemeHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKHUX PEAKIUAX;

OCYLIECTBIIAITh CAaMOKOHTPOJIb JIESITEJIbHOCTH Ha OCHOBE CaMOaHallh3a |
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATHBI

[IpenmeTHbBIC pe3yabTaThl OCBOCHHS MPOTrPAMMBI 10 XUMUU HA yTiayOJIEHHOM
YpOBHE Ha YPOBHE CpeJHEro oOmiero o0pa3oBaHMs BKIOYAIOT CHEHU(PUICCKUEC
JUISL y4eOHOTO MpeaMeTa « XUMHUS» HaydHbIe 3HAHMsI, YMEHHS U CITIOCOOBI ISHCTBUI
M0 OCBOCHUIO, MHTEPIIPETAIIUU U MPEOoOPa30BaHUIO 3HAHUM, BHUIBI JIEATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHMS W MPUMEHEHUIO 3HAHWW B PA3THUYHBIX yUeOHBIX
CUTyalusiX, a TAaK’K€ B PEaJbHbIX )KU3HEHHBIX CUTYaIIUsIX, CBSI3aHHBIX ¢ XUMHeil. B
MporpaMMe IO XUMHUU MPEIMETHbIE pPE3yNbTaThl MPEACTaBICHBI MO Trojam
W3YUYECHUS.

10 KJIACC

[IpeameTHble  pe3yabTaThl OCBOEHHSI Kypca «OpraHudeckas XuUMUS»
OTPaXKaIoT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAUYEHWU OPTaHMYECKOU
XUMUU B CUCTEME E€CTECTBEHHBIX HAyK M €€ POJM B OOECIICUCHHH YCTOMYMBOIO
pPa3BUTHUA YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTETUUYECKON U



MUIIEBONA 0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JJaHUM HOBBIX MATEpUAJIOB,
HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieyeHuu palMOHAIBHOTO
MIPUPOJIONONIB30BaHUS, B (POPMUPOBAHUU MHPOBO33PEHUS M OOIIEH KYJIbTYphI
YeJIOBEeKa, a TakKKe OJKOJOTMYeCKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO U IPUPOJIHOM CPELIE;

BJIQJICHHE  CHCTEMOM  XMMHYECKHMX  3HAaHUW, KOTOpas  BKJIIOYAeT:
OCHOBOIIOJIATAIOIUE MOHATUSA — XUMHUYECKUI 3JIEMEHT, aTOM, SIAPO U dJIEKTPOHHAS
obojouka aroma, S-, p-, d-aTOMHBIE OpOWTaIM, OCHOBHOE U BO3OYXIEHHOE
COCTOSIHMS aToMa, TUOpUAM3alus AaTOMHBIX OpOWTaNei, HOH, MoJeKya,
BaJICHTHOCTb, 3JIEKTPOOTPUIATENBHOCTD, CTENIEHb OKHUCIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00BbEM, YIIIEpOAHBIN CKelleT, PYHKIIMOHAIbHAS
rpymmna, pajaudkan, CTPYKTypHbie ¢Gopmynbl (pa3BEPHYTHIE, COKpaIIEHHEIE,
CKEJICTHBIE), HM30MEpHUsi CTPYKTypHass M MPOCTPAHCTBEHHAas (reomMeTpuyeckas,
ONTHUYECKAas), HM30MEPbI, T'OMOJOTUYECKUNA PN, TOMOJOTH, YTIEBOAOPOJIbI,
KHUCTIOPOJI- U a30TCOJEpKAlUe OpraHUYeCKUEe COCAMHEHHs, MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COEIMHEHHUS; TEOPUH, 3aKOHBI
(nepuonnueckuit 3akon J[. VM. MenneneeBa, Teopus CTPOEHHS OPTraHUYECKHUX
BeniecTB A. M. ByTnepoBa, 3ak0oH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TPEBPALICHUS DSHEPrUM TMPU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN A3bIK XMMHUHU, MHUPOBO33PEHUYECKHE 3HAHUS, JICKAIIUE B OCHOBE
NOHUMAaHHUSI IPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBICHUM; MPEICTABICHUS
0 MEXaHHW3MaxX XHMHUYECKHX pPEaKlUHi, TEPMOAUHAMHYECKUX M KUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aUMHOM BIIMSHUM aTOMOB U T'PYIIl aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIA U Me30oMepHBIN 3¢ dexTrl, opuentantsl | u Il pona);
(dakToNOTrMYEeCKNE CBEIECHHUS O CBOMCTBAX, COCTaBe, MOJYYCHHH M 0O€301acHOM
UCIIOJIb30BAaHUM BAXKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOU
NESTENbHOCTH  YelIOBeKa, OOMIMX  HAyYHbIX MPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA (HA MIPUMEPE MPOM3BOJICTBA METAHOIA, TTepepaboTku HedTH);

c(hOpPMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEpHbIE MPU3HAKH TOHSITHA,
YCTaHaBIIUBaTh UX B3aUMOCBSI3b, UCMOJb30BaTh COOTBETCTBYIOIINE MOHITUS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHIA:

UCIIOJIb30BATh XUMUYECKYI0 CUMBOJIMKY JIJII COCTABJICHUSI MOJIEKYJISAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX U CKEJIETHBIX) POPMYII OPTaHHIECKHIX
BELIECTB;

COCTaBJISITh YPABHEHUSI XMMHYECKUX PEAKIIMA U PACKPBIBATH UX CYIIHOCTD:
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ pPEAaKUUA  MOCPEICTBOM  COCTAaBJICHHUS
AJIEKTPOHHOTO 0anaHca »dTUX peakluil, peakuuii HOHHOro oOMeHa NyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHCHUM;



M3TOTaBIUBATh MOJEIN MOJIEKYJI OPraHUYECKUX BEIIECTB ISl WLTIOCTpAIun
UX XUMHUYECKOT'O U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUM: yCTaHABIMBATh MPUHAIJIC)KHOCTh U3YUCHHBIX
OpraHUYeCKUX BEHIECTB IO UX COCTaBy U CTPOCHUIO K OMNpeaeIEHHOMY
KJIaccy/Tpynne COEIWHEHHWH, JaBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
HomeHknarype (IUPAC) u npuBoIuTh TPUBHAIBHBIC Ha3BaHMS MJIA OTACIBHBIX
MpEACTAaBUTENICH OPraHUYECKUX BEIHIECTB (ITUJICH, alleTUJICH, TOJYOJ, TIULEPHUH,
ATUJICHTIIUKONb, (EHOJ, (QOpMaNIbIETU, alleTAIbICTU, AalleTOH, MYypaBbUHAs
KHUCJIOTa, YKCYCHAsl KUCJIOTA, CTEAPUHOBAs, OJICMHOBAs, MaJbMUTUHOBAST KUCJIOTHI,
[JIMIUH, aJlaHWH, MajibTo3a, (PpyKTO3a, aHWJIWH, AUBUHWUI, U3O0MPEH, XJIOPOIPEH,
CTUPOJI U JIpyTHUe);

chOpMUPOBAHHOCTh yMEHUSI OMNpENENsATb BUJ XUMHUUYECKON CBS3M B
OpraHUYEeCKUX COCAMHEHUAX (KOBaJEHTHAs WM WOHHAas CBs3b, O- W T-CBS3b,
BOJOPOHAS CBSI3b);

c(hOpMUPOBAHHOCTh yMEHHUS TPUMEHATH IIOJOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemecTB A. M. bytnepoBa 1 00bsiICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS,

chOpMUPOBAaHHOCTh ~ YMEHHMM  XapakTepuU3oBaTh  COCTaB, CTPOCHHUE,
dbu3uYecKkue MU XHMHUYECKHME CBOWCTBA THUIMYHBIX TIPEICTABUTEICH pPa3TUUYHBIX
KJIACCOB OPTaHUYECKUX BEILECTB: AJIKAHOB, ITMKJIOAJIKAHOB, AJIKEHOB, aJKaJIUCHOB,
AQJKWUHOB, AapPOMAaTHYECKUX YIJIEBOJOPOJOB, CIHUPTOB, aJbJIETU/IOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MPOCTHIX U CJIOXKHBIX A(DUPOB, )KUPOB, HUTPOCOCAUHEHUN U
aMHUHOB, aMHHOKHUCJIOT, OEJIKOB, YIJIEBOJAOB (MOHO-, JH- W TIOJIMCAXapHUIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYI0  CBSI3b  MEXJY  HUMH  YpPaBHEHUSIMHU
COOTBETCTBYIOIIIMX XUMHUUYECKUX PEAKIMNA C MCIOJIb30BAaHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHUPOBAHHOCTh YMEHHS IIOJATBEPXKIAaTh HAa KOHKPETHBIX IpUMEpPax
XapaKTep 3aBUCHUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYCCKUX COCTUHEHUN OT
KpaTHOCTH U THIIA KOBAJEHTHOM CBS3H (G- U M-CBSA3M), B3aUMHOTO BJIMSHUS aTOMOB
Y rpynn aTOMOB B MOJIEKYJIax;

c(hopMHUPOBAHHOCTh YMEHHSI XapaKTePHU30BaTh HCTOUYHUKHU YTIIECBOIOPOIHOTO
ChIpbsi (HedThb, TPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro TIepepaboTKh M
MPaKTHIECKOE IPUMEHCHHE TIPOYKTOB MepepadOTKH;

c(hOpMHUPOBAHHOCTh BIIQJICHUS CHCTEMON 3HAaHWHW O €CTECTBEHHO-HAYYHBIX
MeToJax IMO3HAHUS — HAOJFOACHUN, U3MEPECHUH, MOJICIUPOBAHNUN, YKCIICPHUMEHTE
(peanibHOM U MBICJICHHOM ) U YMEHHUS MPUMEHSTh 3TH 3HAHUS;

c(hopMHUPOBAaHHOCTH YMEHHUS MIPUMEHSTh OCHOBHBIC onepanuu
MBICIIUTEIILHON JIEATeTbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, OO0O0OIIeHHE,



CHUCTEMATU3ALINIO, BBISIBIICHUE MPUYUHHO-CIEACTBEHHBIX CBSI3€M — ISl M3YyUYECHUSA
CBOMCTB BEIIECTB U XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTb YMEHHII: BBISBIISITh B3AUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJiee OCO3HAaHHOTO TOHHMMAaHHUs CYIIHOCTH MAaTepUAIbHOTO €IMHCTBA MUDA,
HCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMHUU i OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

chOpMUPOBAHHOCTh YMEHHI: TMPOBOJUTH PACUYETHl MO XUMUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUNA ¢ MCIOJIb30BAHUEM (DU3NUECKUX
BeIMYMH (Macca, OOBEM Ta30B, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKACHUIO XUMUYECKOU
dbopMyIbl BElIECTBA MO WM3BECTHBIM MACCOBBIM JIOJISIM XHMHYECKHUX 3JIEMEHTOB,
MPOJIYKTaM CTOpaHUs, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hopMUPOBAHHOCTh YMEHHMI: IPOTHO3UPOBATh, AHATU3UPOBATH U OICHUBATH
C TMO3WIMH  DKOJIOTMYECKOHW  O€30MacHOCTH  TOCJEACTBUS  OBITOBOM
IIPOU3BOJICTBEHHOM JICATEILHOCTH 4YEJIOBEKa, CBS3aHHOM C TmepepaboTKoi
BEILIECTB, UCIOJIb30BaTh MOJYYEHHBIC 3HAHUS JJISI IPUHATUSA TPAMOTHBIX PEIICHUMN
poOJieM B CUTYaIMIX, CBA3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTEHPHO IUIAHUPOBATh U IMPOBOIUTH
XUMUYECKUM DKCTIEPUMEHT (MOJYyYEHUE M M3YYCHHE CBOWCTB OPraHMYECKUX
BEILIECTB, KAYECTBEHHbIC PEAKLIMHU YIIEBOJAOPOJOB Pa3IMYHBIX KJIACCOB U
KUCJIOPOJCOAEPKAIIUX OPraHUYECKUX BEIIECTB, PEUICHUE JKCIEPUMEHTATbHBIX
33/1ad 10 PACIO3HABAHWIO OPraHWYECKUX BEIIECTB) C COOJIOCHUEM IPaBHII
0e30macHOro OoOpalleHus ¢ BEIIeCTBAMH W JIaOOpaTOPHBIM 000PYIOBaHHUEM,
dbopMynupoBaTh II€db HMCCICAOBAHUSA, NPEACTABIATH B pPa3IudHON (popme
pe3yJbTaThl IKCIIEPUMEHTA, AHATM3UPOBATD U OLICHUBATH UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHIA:

coOJIFOIaTh MpaBHIa SKOJIOTHYECKU I1€JIeCO00pa3HOTO MOBEJACHUS B OBITY H
TPYZAOBOM JEATEIBHOCTH B LEJSIX COXPAHEHUS CBOETO 3JI0POBBS, OKPYKAIOIICH
MPUPOTHOM Cpelibl U JOCTHXKEHUS €€ YCTOMYUBOIO Pa3BUTHSA,

OCO3HaBaTh OIACHOCTh TOKCHYECKOTO JCWCTBUS HA JKUBBIE OpPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbIC TTokazaTtens [IK;

aHAJIM3UPOBATH 11€JI€CO00PA3HOCTh MPUMEHEHUS OPraHUYeCKHUX BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIIICHUS PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTh YMEHHUH: OCYIICCTBIATh IICJIICHANIPABICHHBIA TOMCK
XUMHUYECKOW MH(MOPMAIIUK B PA3IMYHBIX UCTOYHHUKAX (HaydyHas U y4eOHO-HaydHas
JUTEpaTypa, CpeACTBa MaccoBoi mHGopMmanuu, UHTepHET U IpyTHe), KPUTHICCKU
aHaJIM3MPOBATh XMMHYECKYI0 MH(OpMAIMIO, MepepadaThiBaTh €€ M UCIO0JIH30BaTh
B COOTBETCTBHUU C MOCTABJICHHOMN y4eOHOM 3a1aueH.



11 KIIACC

[IpeameTHble pe3ynbTaThl OCBOEHMS Kypca «OOmass M HeopraHu4eckKas
XUMUS» OTPAXKAKOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbBHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSX MU TO3HABAEMOCTHU SBIIEHUM NOPUPOABI, O MECTE U 3HAYCHUU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ POJU B OOECICUCHHH YCTOWYHUBOIO
pa3BUTHA, B pEIICHUU MPOOJEM SKOJOTMUECKOM, SHEPreTUYECKOW W MHUIIEBOMU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHaOB, HOBBIX
UCTOYHUKOB DHEPruHu, B OOECIEUEHUM PAIMOHAIBLHOTO MPHUPOJIONOJIH30BAHUS, B
dbopMuUpOBaHUM MUPOBO33pECHUS U OOIIEW KyJIbTyphl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U TPHUPOIHOU

cpene;
BIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAOIINE TOHATHS — XUMUYECKHUH DJJIEMEHT, aToM, SApO aToma,

M30TOIIBI, DJICKTPOHHAS 000JI0YKa aToMa, S-, p-, d-aTOMHBIE OpOUTATIN, OCHOBHOE U
BO30YXIEHHOE COCTOSHUS aToma, THOpHAM3alds aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJICHTHOCTb, AJIECKTPOOTPUIATEIBHOCTh, CTENEHb  OKUCIICHUS,
XUMHUYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, MeETAJIMYECKas, BOJOPOJHAs),
KpUCTAJUIMYECKasi pemeTka, XUMUYECKas peakius, pacTBOpP, DJICKTPOJIUTHI,
HEAJICKTPOJIUTHI, DJICKTPOJIUTHYECKAs JUCCOLMAIMS, CTENEeHb JUCCOIMAIINH,
BOJAOPOJHBIM TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHTENb, TEIUIOBOW 3(deKT
XUMUYECKOW PEaKIUM, CKOPOCTh XMMUUYECKON peakiiu, XUMHUUYECKOE PaBHOBECHE;
TEOPUU M 3aKOHBI (TEOpHUSI AIEKTPOJUTHUUYECKON IHUCCOIMALUM, TEPUOINYECCKUM
3akoH [[.1. MenaeneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHCHUS U
MIPEBpAILCHUS SHEPTUM MPU XUMHYECKUX PEAKLMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3BIK
XUMUHM, MHPOBO33PEHUYECKHE 3HAHUA, JIeKAIME B OCHOBE IOHUMaHUS
NPUYMHHOCTA W CHCTEMHOCTH  XMMHUYECKHX  SIBIICHUHA,  COBPEMEHHbBIE
NPEACTABJIEHUSI O CTPOEHHM BENIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJISIPHOM U
HAJMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUA O MEXaHU3MaX XHUMHUYECKUX
peakiui, TEPMOJMHAMHUYECKAX M  KHUHETHYECKHX 3aKOHOMEPHOCTSAX  HX
NPOTEKAHUS, O XUMHUYECKOM PAaBHOBECUH, PACTBOPAX M JIUCIEPCHBIX CHCTEMAX;
(aKTOJIOTHYECKHUE CBEJICHHUS O CBOMCTBAaX, COCTAaBE, IMOJIYYECHHH M OC301MacCHOM
WCIIOIb30BAaHUN BKHEHUIINX HEOPraHWMYECCKUX BEIIESCTB B OBITY M MPAKTHYCCKOMN
NEATeIBHOCTA  4YeJIOBEKa, OONMX  HAyYHBIX  MOPUHLOMIAX  XUMHYECKOTO
MPOU3BOJICTBA;

c(hOpMHUPOBAaHHOCTh YMCHHI: BBIABIIATH XapaKTCpHbBIC TNMPHU3HAKH TOHSATHH,
YCTaHABJIMBATh MX B3aMMOCBS3b, MCIOJIB30BATh COOTBETCTBYIOIIME MOHATHS IPH
ONMCAHUU HEOPTaHWYECKHUX BEIIECTB U UX MPEBPAICHU;



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJIUKY TSI
cocTaBlieHUs (GOpMyJd BELIECTB M YpPaBHEHUH XHMHUUYECKHX  PpEaKIHi,
cucreMatnueckyto HomeHkIatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIIEIBHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUS OMPEACIISITh BAJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCJAMHEHUAX, BHUJI XUMUUYECKOW CBsA3U (KOBaJICHTHas,
WOHHAs, METa/UIMuecKas, BOJIOPOJIHAS), THUN KPUCTAIUIMYECKOW PpEIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHSI OOBSCHSITH 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
BUJla XUMUYECKOW CBSI3M W THUIA KPUCTAUIMUECKOW pEmETKH, OOMEHHBIN U
JIOHOPHO-aKIIENTOPHBIA MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOW CBSI3H;

chOpMUPOBAHHOCTh  YMEHHUMW:  KJIacCUPUIMPOBATH:  HEOPraHUYECKHE
BEII[ECTBA M0 UX COCTABY, XUMHUUECKUE PEAKITUU TI0 Pa3JTUYHBIM MTPU3HAKAM (YUCTY
U COCTAaBy pEarupyroliux BEIICCTB, TEIUIOBOMY 3(h(EKTy peakiuu, W3MEHESHUIO
CTEMIEHEeW OKHCIICHUS DJJIEMEHTOB, OOpPAaTUMOCTH, Y4YacTHIO KaTaliu3aTtopa H
JIPYTHUE); CAMOCTOSITEILHO BBIOMPATh OCHOBAHMS M KPUTEPHUH JJIs KiIacCUpUKAIIUN
M3Yy4YaeMbIX BEILIECTB U XUMUYECKUX PEAKIIU;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI TIEPUOANUECKOTO 3aKoHa /JI.
N. MeHnpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYIO, O0BSICHUTEIBHYIO
Y TIPOrHOCTUYECKYIO (DYHKIIHH;

c(OpPMHPOBAHHOCTh YMEHHI: XapaKTepH30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB M HMOHOB XUMHUYECKHX 3JIEMEHTOB IE€PBOrO—YETBEPTOrO IEPUOJOB
[Tepuoanueckoii CHUCTEMBI J.H. Menpeneena, HCTIOJIB3YSI MMOHSITHUS
«QHEPreTUYECKUE YPOBHU», «IHEPreTHUUYECKUE IMOTYPOBHU», «S-, p-, d-aTOMHbIE
opOuTANIN», «OCHOBHOE U BO30YKIEHHOE HHEPTreTUUYECKHUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOWCTB XMMHYECKHX 3JIEMEHTOB U MX
COeMHEHUM 1o nepuojgam u rpynmnam llepuonmyeckor cuctemsr . .
MenzeneeBa, BaJ€HTHbIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
UX 3JIEKTPOHHBIX 000JIOUEK;

chOpMHPOBAHHOCTh YMEHHW: XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKHE  CBOMCTBA  BELIECTB  PA3JIMYHBIX  KJACCOB,  MOATBEPKIAThH
CYLIECTBOBAHHE T'€HETHYECKOW CBA3M MEXKJIYy HEOPraHWYECKHMMHU BELIECTBAMH C
IMOMOIIBIO YPAaBHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

c(hOpPMHPOBAHHOCTh yYMEHHUS  PACKPBIBaTh CYIIHOCTh: OKHUCIUTEIHHO-
BOCCTAHOBUTENILHBIX PEAKIUNA MOCPEICTBOM COCTaBJICHUS JIEKTPOHHOrO OanaHca
ATUX peaKklui; peakluii MOHHOro OOMEHa MyTEM COCTABICHUS MX MOJHBIX U
COKpAIIEHHBIX  HWOHHBIX  YPAaBHEHWW;  pEAKUMM  THUAPOIM3a;  peakui
KOMILIEKCOOOpa3oBaHus (Ha MPUMEpPEe THIPOKCOKOMILIEKCOB IIMHKA U aTIOMUHUS );



c(hOpMUPOBAHHOCTh yMEHUSA OOBICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMUYECKUX PEAKIUU C YU4ETOM HUX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
W3MEHEHUSI CKOPOCTHM XHMHUYECKOW peakiMh B 3aBUCHUMOCTH OT pPa3IUYHBIX
(bakTOpOB, a TAKXKE XapaKTep CMEIIECHUS] XUMUYECKOTO PAaBHOBECHS IO/ BIUSIHUEM
BHEIIHUX Bo3jaeicTBui (mpunuun Jle Hlarense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JieXKalue B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOlllMe Hay4yHbIE MPUHIUNBl XUMUUYECKHUX TMPOU3BOJICTB; II€J€CO00PA3HOCTh
NPUMEHEHHS] HEOPTaHMYECKUX BEIIECTB B MPOMBIIIUICHHOCTH U B OBITY C TOYKHU
3peHHS] COOTHOIIECHUS PUCK-TIONB3a;

c(hOpMUPOBAHHOCTh BJIAJEHUS CHUCTEMOM 3HAHUM O METOJax HAYyYHOTO
MO3HAHMS SBJICHUN TIPUPOJBI — HAOMIOJCHUE, HW3MEpPEHUEe, MOJICITUPOBaHUE,
AKCTIEPUMEHT (peaibHbIN U MBICJIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS IPUMEHSTh 3TH 3HAHUS MPU SKCIIEPUMEHTAIBHOM HCCIISIOBAHUM BEIIECTB
U Ui OOBSICHCHHS XUMHYECKHUX SBJICHHM, HMMEIOIIUX MECTO B TIPHUPOJIE,
MPAKTUYECKOM JeSATEILHOCTH YE€JIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISABJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMHM W TIPEJICTABICHUSMH APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1e€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIBHOTO €IMHCTBA MUPA;

c(OpPMHPOBAHHOCTh YMEHHUSI TPOBOAMUTH PACUETHI: C HCIOJIH30BAHUEM
NOHSATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» M «MOJISIpPHAs KOHUEHTPALIUS;
MAaccChl BEIIeCTBa WM 00bEMaA Ta3a M0 M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOUIUX B PEaKIMH BEILIECTB; TEIIOBOTO 3(dekra
peaKiuu; 3HAYEHHs] BOJOPOJHOrO IOKAa3aTelisi pacTBOPOB KHUCIOT M IIEJIOYEH ¢
U3BECTHOM CTEIMEHBIO JUCCOIMAlMKM; Macchl (00BEMa, KOJIMYECTBA BEILECTBA)
OPOJIYKTa pEaKIUHu, €CIU OJHO M3 MCXOIAHBIX BEIIECTB AAHO B BUJIE PacTBOpa C
ompeIeIEHHON MacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WM JAaHO B HM30BITKE
(uMeeT mpuMecH); JOJHM BBIXOJla MNPOAYKTA PEAKUUH; OOBEMHBIX OTHOLICHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHUH: CAMOCTOSITEIbHO TUTAHUPOBATh W TPOBOJIHTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEIECHHE  peakuuid  HMOHHOTO  OOMEHa,
MOATBEPKICHUE KaUYECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, OMPEICIICHHE
Cpelbl pPacTBOPOB BEIIECTB C TMOMOIIbI0 HWHIWKATOPOB, H3YyYEHUE BIMSHUS
pa3iuuHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOW peaklnu, pelieHue
AKCHEPUMEHTAIBHBIX 3a7ad 1o Temam «Mertamisy U «Hemertamne») ¢
coOmroIeHneM TpaBuil 6€30MacHOr0 OOpaIIeHnus ¢ BEMIECTBAMHU U J1a00paTOpHBIM
obopynoBanueMm, (HoOpMynupoOBaTh I€db HCCICIAOBAHUS, TPEICTABIATH B
paznuuHoi opMe pe3ynbTaThl SKCHEPUMEHTA, aHAIU3UPOBATH M OLEHUBATH HX
JIOCTOBEPHOCTH;



c(hOpMUPOBAHHOCTh YMEHUI: COOIIOAATH MPaBUIIa MOJb30BAHUS XUMUYECKON
nocynod u jabopaTopHbiM 0O0OpyIOBaHUEM, OOpalleHusi C BeElEeCTBAMU B
COOTBETCTBUM C MHCTPYKIUSIMU IO BBHIMIOJHEHUIO JA0OPATOPHBIX XUMUUYECKHUX
OMBITOB, 9YKOJIOTUYECKH I€JIECOO0PA3HOT0 TMOBEIECHUS B OBITY W TPYAOBOU
NEATENBHOCTU B ILIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXKAIOUIEH MPUPOIHOMU
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JIEUCTBUSI HA YKUBBIE OPraHU3MBI ONMPEACIEHHBIX HEOPTaHUYECKUX
BEIIECTB, MOHUMas cMbici nmokaszarens [1JIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANIPABICHHBIA TMOUCK
XUMUYECKOU MHGOPMAILIUU B Pa3IMUHBIX UCTOYHHMKAX (HayyHas U yueOHO-HaydHas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUIE CKU
aHAJTM3UPOBATh XUMUUYECKYI0 MH(pOpMaIMIo, TiepepadaTeiBaTh €€ U UCTOIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON y4ueOHOM 3aa4eil.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KoanyecTBO yacoB
Ne HaunmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN POBbBIE)
Kourpoububie | IIpakTHyeckue
n/n TeM NPOrpaMmbl Bceero o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoTsbI
Pa3nes 1. Teoperudyeckue 0oCHOBbI OPraHN4ecKOi XUMHHU
[Ipenmer oprannueckoi
Bubnunoteka UOK https://m.edsoo.ru/7f41837c
xumun. Teopus crpoeHus .
1.1 T ——— 9 1 https://resh.edu.ru/subject/lesson/6149/start/170388/
p 2 ’ https://resh.edu.ru/subject/lesson/4823/start/150933/
M. bytnepoBa
Knaccudukanus n
HOMEHKIATypa OPraHuYECKUX
1.2 ?,,p P 9 1 Bbubanoteka LLOK https://m.edsoo.ru/7f41837c
coenuHeHui. Knaccudukarus
XUMHUYECKUX PEaKIni
Hroro no pazneny 18
Pa3znes 2. YriieBoaopoanbl
71 [IpenenbHbie YriieBOI0POIbI 10 1 Bubnnoteka LLOK https://m.edsoo.ru/7f41837c
) — aJIKaHbI, [IUKJIOAIKAHBI https://resh.edu.ru/subject/lesson/6151/start/149993/
Henpenenbueie
29 EBOLOPOLL: ALKEHLL 4 1 1 Bubnnoteka LOK https://m.edsoo.ru/7f41837c
' YIICBOHOPOARL: : https://resh.edu.ru/subject/lesson/5412/start/212563/
aJIKaJIMCHBI, aJIKUHEI
ApoMatudeckue )
2.3 12 1 https://resh.edu.ru/subject/lesson/4775/start/150494/
YTJI€BOJOPOIbI (apEHBI)
[IpupoaHbIe UCTOUHUKHI
bu6mmoreka LIOK https://m.edsoo.ru/7f41837¢
2.4 YTJIEBOJOPOJOB U UX 6 1

nepepaboTka

https://resh.edu.ru/subject/lesson/6148/start/170461/




2.5

lanorennpousBoHbIE
yIJI€BOI0POJIOB

Hroro no pazneny

56

Pa3znen 3. Kuciopoaconep:xainue opra

HUYECCKHUEC COCAUHCHUSA

https://resh.edu.ru/subject/lesson/4769/start/150550/

31 Crprst. Oexon 22 ! hitps://resh.edu.ru/subject/lesson/5727/start/150577/
KapOGonunbHbie coeIMHEHUS:
32 aJIbJEeruabl U KETOHHI. 73 > https://resh.edu.ru/subject/lesson/4776/start/150604/
' Kap6oHOBBIE KHCIOTBHI. https://resh.edu.ru/subject/lesson/5952/start/150631/
Crnosxubie 3¢upsl. XKupsl
33 VI ICBOIEL 15 1 https://resh.edu.ru/subject/lesson/6150/start/150687/
) a https://resh.edu.ru/subject/lesson/5413/start/150714/
Hroro mo pazgeny 65
Pa3znen 4. A3oTconeprkaiiye opranHnyeckue coeIuHeHus
41 AMUHBI. AMUHOKHCIIOTEL. 13 1 https://resh.edu.ru/subject/lesson/4743/start/150742/
' benxu https://resh.edu.ru/subject/lesson/6296/start/212589/
Hroro no pazneny 18

Pasznen 5. BoicokoMoJIeKyJIsIpHbIE COeINHEHUS

51 BricokoMonekynsipablie 6 bu6mmoreka LIOK https://m.edsoo.ru/7f41837¢
' COCIMHEHUS https://resh.edu.ru/subject/lesson/4777/start/170536/
Hroro no pazneny 6

Pa3nesn 6. Pemienne 3aga4y. O6001menue mo Kypcy OpraHm4ecKoil XuMuu

6.1

Pemenue 3amau.

4

6.2

O0600611eHMe 10 Kypey
OpraHMYeCcKO XUMUH

3




Hrtoro

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

170

10

10




11 KVIACC

KoaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3aejioB H TeM U poBLIE
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
Pasnen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoma. [lepnoanueckuii 3aKoH U
Bubnnoteka LLOK
1.1 [Iepnoanueckas cucteMa XUMHUYECKUX 14 1
https://m.edsoo.ru/7f41837c
anemenToB JI. 1. Menaeneera
12 Crpoenue BemiectBa. MHOTOOOpasme 14 1 BubanoTeka LIOK
' BEILlECTB https://m.edsoo.ru/7f41837c
1.3 PacTBOpEI 1 HCTIEpCHBIE CHCTEMEI 7 bubanorexa LIOK
’ phii A p https://m.edsoo.ru/7f41837¢c
Bubnnoteka LLOK
14 XuMHUecKHe peaKInu 32 1 3
peakt https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 67
Pasznen 2. Heoprannueckasi Xumusi
Bubnnoteka LLOK
2.1 HemeTamner 40 4 3 4
https://m.edsoo.ru/7f41837c
Bubnnoteka LLOK
2.2 Mertamibsl 36 3 2 4
https://m.edsoo.ru/7f41837c
Hroro no pazneny 76
Pasznen 3. Xumusd H :KN3HL
31 MeTtoabl ITIO3HAHUS B XUMUH. XUMHA U 9 Bubnnoteka LIOK

KH3Hb

https://m.edsoo.ru/7f41837c




Hroro no pazgeny 9

Pa3nesn 4. Pacuernblie 3agaun. O0o0menne no kypcey "O0masi u Heopranuyeckass Xumus'"
4.1 Pacuernsbie 3amaun 12
40 O606mienne no kypcey "Oomas u 6 q

' Heopranuyeckas Xumus'"

Hroro 18

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 11







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUyeHus

DJIeKTPOHHbIE
uupposbie
o0pa3oBaTejibHbIE

pecypchbl

Nucrpykrax o Th

[IpenMer u 3HaYEHUE OPraHUYECKON
XMMHH, MIPEICTaBICHIE O MHOT000pa3nuu
OPraHWYECKNUX COECIMHEHHUI

[Ipaktrueckas padota Ne 1 KauectBeHHBIH
aHaJln3 OPraHMYECKUX COEAUHEHMI

DJEKTPOHHOE CTPOCHUE aToMa yriiepoaa
(ocHOBHOE 1 BO3OYKJIEHHOE COCTOSTHHS).
BasieHTHBIC BO3MOXXHOCTH aTOMa yriepo/ia

Konnenmus rubpuan3anuy aToMHBIX
opOuranei

XHUMHUYECKas CBSI3b B OPraHMYECKUX
COoeTMHEHUAX. MexaHU3Mbl 00pa30BaHMs
KOBAJICHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBsA3eH

Teopus CTpOCHUS OPraHUIECKUX
coenunenuii A. M. byrneposa

Teopus cTpoeHMsI OpPraHN4YECKUX
coenuHenuit A. M. byrieposa

Buel n3omepun: CTpykTypHas,
IIPOCTPAHCTBEHHAS. DJIEKTPOHHBIE




3P PEeKTH B MOJIEKYIaX OPraHUYeCKuX
COEIMHEHUI

10

[IpencraBnenue o kmaccupukauu u
cucremaruyeckas HomeHnkiarypa (IUPAC)
OpraHMYECKUX BEILECTB

11

[IpuHIHIIEI HOMEHKIATYPBl OPraHUYECKUX
COEIMHEHUI

12

Knaccudukanus opraHuueckux
COCIMHEHUIN

13

Knaccudukarus opranmaeckux
coeqnuenuit. Cucremarn3anus U
000011IeHNE 3HAHUH I10 TEME

14

Knaccudukanus peakmnuii B opraHu4ecKon
XUMHH

15

Knaccudukarus opraHudeckux peakiuii B
OPraHN4eCcKO XUMHH

16

CucreMaruzanys 1 0000IIeHEe 3HAHUI 110
TeEME

17

O060011eHne U cucTeMaTU3aLs 3HAHUI 1O
KJIAaCCHU(PUKAIIMU U HOMEHKJIAType
OPraHMYECKUX COCAMHECHUN

18

Kountponsnas padora Ne 1 mo teme:
«Knaccudukanusa u HOMEHKIAaTypa
OpPraHUYECKUX COCAMHECHUI»

19

AJIKaHBI: TOMOJIOTHYECKUH psJ, oO1Iast
(dopmyna, HOMEHKJIAaTypa U u3oMepus,
NIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYII




20

duznueckue 1 XUMUYECKUE CBOUCTBA
aJIKaHOB

21

duznueckue 1 XUMUYECKUE CBOUCTBA
aJIKaHOB

22

XUMHYECKUE CBOMCTBA aJIKAHOB.

23

Haxosxnenue ankanoB B mpupoje. CriocoOsl
MOJIYYCHHA U IPUMCHCHUC aJIKAaHOB

24

Huxnoankansl: odmas Gopmyna,
HOMEHKJIATypa ¥ U30MepHsi, 0COOCHHOCTH
CTPOEHUS U XUMHUYECKHUX CBOMCTB, CIIOCOOBI
IMOJIYYCHHA U IPUMCHCHHC

25

[uknoankanbl. XMMUYECKUE CBOMCTBA.

26

Pemenune pacu€THbIx 3a1a4 Ha
oTpeieJICHUE MOJICKYIISIPHON (hOPMYITbI
OPraHUYECKOTO BEIIECTBA IT0 MACCOBBIM
JOJIIM aTOMOB BJIEMEHTOB, BXOISAIIHNX B €r0
cocras. CucreMarusanus 1 0000IIeHE
3HAHHH 10 TeME

27

CucreMaruzanys 1 00001IeHrEe 3HAHUI 10
TeEME

28

KonTtponsnas pabora Ne 2 o teme:
«AJKaHBI ¥ IUKJIOAJIKAHBD)

29

AJKEHBI: TOMOJIOTHYECKHI psijl, oOmias
(dbopmyna, HOMEHKIIATypa, JEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYIL.

30

Ankensl. U3omepus. CTpyKkTypHas 1
IIPOCTPAHCTBEHHAS.

31

du3znyecKrue U XMuMHYECKHE CBOMCTBA




ankeHoB. [IpaBuino MapkoBHMKOBa

32 XHUMHUYECKUE CBOMCTBA AJIKEHOB

1 CriocoObl mosTy4eHHus U IPUMEHEHNE
AJIKEHOB

34 CrniocoObI mosTy4eHHs U IPUMEHEHNE
AJIKEHOB
[IpaxTnueckas padorta Ne 1 o Teme

35 "[lonydeHue FTUIIEHA U U3yYEHHE €T
CBOMCTB"
Pemenne pacu€rHbIx 3a1a4 Ha

36 oTpe/ieNieHue MOJIEKYIIpHON (GOPMYIIBI
OpraHMYECcKOro BellecTBa

17 OcHOBHBIE TIOHITHST XUMHH
BBICOKOMOJIEKYJISIPHBIX COETMHEHUIN
ANKaJMeHbI: CONPsHKEHHBIE,

38 H30JIMPOBAHHBIE, KYMYJIHUPOBAHHBIE.
Oco0eHHOCTH 3MEKTPOHHOTO CTPOSHUS

39 XUMHYECKHE CBOMCTBA JUEHOB

40 XUMHUYECKUE CBOMCTBA COMPSKEHHBIX
JTMEHOB

A1 CriocoObl MosTydeHus: ¥ MpUMEHEHNE
aJIKaJIMEHOB

4 Brinonnenue ynpaxHeHu# 1o Teme
"AnkagueHsr"

43 Kayuyku n pesuna
AJIKMHBI: TOMOJIOTHYECKUHN PsiJl, 0O1Iast

44 (opmyna, HOMEHKIATYpa, JEKTPOHHOE U

MIPOCTPAaHCTBCHHOC CTPOCHUC MOJICKYII,




¢bu3nveckrue CBOKWCTBA

45 XUMHYECKHE CBOMCTBA aJIKMHOB.

46 XUMHYeCKHE CBOMCTBA AJIKHHOB

47 KauecTBeHHBIE peakii Ha TPOMHYIO CBSI3b

43 CriocoObl mosTy4eHHus U IPUMEHEHNE
AJIKUHOB

49 Cucremaru3anus 1 0000IIeHNE 3HAHUH 110
TEME
Pemenne pacy€THBIX 3a/1a4: IO ypaBHEHUIO

50 XUMHUUYECKOMN PEaKIuu, Ha ONIPEICIICHUE
MOJIEKYIIIPHON (DOPMYITBI OPraHUIECKOTO
BelIleCcTBa

51 KonTponsnas pabora Ne 3 o teme:
«HemnpenensHble yriaeBOA0POIbI»
ApeHBI: TOMOJIOTHYECKUH Psifl, 00IIas
dhopmyna, HOMEHKIATypa. DIEKTPOHHOE U

52 MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIT
OCH30J1a ¥ TOJTYO0JIa, UX (PU3UIECKUE
CBOMCTBA

53 CriocoObl MoTy4eHus! U IPUMEHEHNE
AJKHHOB

54 XHUMHUYECKUE CBOMCTBA apPEHOB: PEAKIIUU
3aMeIleHH
XHUMHUYECKUE CBOMCTBA apEHOB: PEAKIIUU

55 MIPUCOEANHEHUS, OKUCIEHHE TOMOJIOTOB
OcH30I1a

56 OCcoOEHHOCTH XUMHUYCCKHX CBOMCTB

rOMOJIOTOB O€H301a




Oco0EHHOCTH XMMHUYECKUX CBOICTB

57
CTHpOJIa

58 CrniocoObI mosTy4eHHs U IPUMEHEHNE
apeHOB
Pemrenne pacy€THbIX 3a1a4 HA

59 OTIpe/ieIeHNE MOJICKYIISIPHON (OPMYIIBI
OpraHMYECcKOro BellecTBa

60 I'enernueckas CBsA3b MEXIY PA3IUYHBIMU
KJlaccaMH YIJIEeBOJ0OPOJIOB

61 I'eneTnueckas CBSA3b MEXIY PA3ITUYHBIMU
KJIaccaMH YIJIeBOJOPOJIOB

& O60061enne 3HaHui N0 Teme. BoinosnHenue
YIOPaKHEHU.
Pacuétsl 0 ypaBHEHUAM XUMUYECKHUX

63 peaknuii. Cucremaruzaius u 00001eHne
3HAHHUU 110 TeMe

64 KonTtponsHas padoTa o Teme
"Yraesomopoab"

65 [Ipuponnsriii ra3. [lonmyrabie HeTSIHBIC
rassl

66 [Ipupoansiii raz. CnocoObl nepepaboTKH.

67 KameHnHbIi1 yroJib ¥ IpOIyKThI €r0
nepepaboTKu

68 KameHnHbIi1 yroJib v poIyKThl €10
nepepaboTKH
Hed1b 1 cniocoOsl e€ nepepaboTKH.

69 [IpuMeHeHne TPOAYKTOB NEpepaboTKU

HeTH




70

Hed1b 1 ciocoOs1 nepepaboTku

71

["anoreHonpon3BoAHbBIE YIIIEBOJOPOIOB!
AJIEKTPOHHOE CTPOEHUE; PEaKLIUU
3aMelleHus TajJoreHa

72

JeicTBue menoyueit Ha
rajoreHnpou3BoiHbIe. B3anmoaeicteue
JIMTAJIOT€HAJIKAHOB C MarHUEM U [IMHKOM

73

I'enernueckas CBI3b MCXKAY pa3IM4YHbIMU
KjlacCaMu yrjieBoJO0poJ0B ,
raJJoOr¢éHBoOJJOpPOa0B

74

Cucrtemaru3anusa 1 0000IIeHe 3HAHUH 110
pazaeny "YTrieBoaoposl,
raJoreHIpon3BOAHbIE"

75

[IpenenpHBIC 0THOATOMHBIC CIIUPTHI:
TOMOJIOTUYECKHH psl, oOmias opmyna,
CTPOCHHUE MOJICKYJI, H30MEPHSI,
HOMEHKJIaTypa, Kiiaccuukanus,
(bu3nveckne CBOKWCTBA

76

[IpenenbHbIE OTHOATOMHBIE CITUPTHI.
N3omepus. duznueckue CBOMCTBA.

77

XuMudeckue cBolicTBa MpCaACIbHBIX
OJHOATOMHBIX CIIMPTOB

78

XuMHudeckue cBolicTBa MMpCaCIbHBIX
OJHOATOMHBIX CIIMPTOB

79

CrniocoObl nostyyeHHs U IpUMEHEHNe
OJTHOATOMHBIX CITUPTOB

80

BelinonHenue yrpaxxHeHui 1o reme
"Cnuptsl". Pemenue 3agau Ha BbiBOJ MO




Pemrenne pacyeTHsIX 3aa4 Ha

81 OTIpE/IENICHUE JI0JIA BBIXOJA ITPOIYKTa
peaxkuuu OT TEOPETHUYECKU BO3ZMOKHOTO
[IpocTsie 3¢hupbl: HOMEHKIIATYpa U

82 n30Mepusi, 0COOCHHOCTH (PU3NIECKUX U
XUMHUYECKUX CBOMCTB
MHoOroaTOMHBIE€ CIUPTHI: ITUIICHTIITUKOJIb U

83 TJIMLEPHUH, UX (PU3NYECKHE U XUMHUYECKHE
CBOMCTBA
MHoOroaTOMHBIE€ CIUPTHI: ITUIICHIIIUKOJIb U

84 TJIMIEPUH, UX PU3UIECKHE U XUMUUYECKHE
CBOMCTBA

25 CriocoOblI nosTyueHus: ¥ IpUMEHEeHue
MHOTOATOMHBIX CIUPTOB
BrinosHeHUE ynpaKHEHUN MO TEME

86 "OnHoaTOMHBIE CITUPTHI. MHOTOATOMHBIE
criupthl". llenoyku nmpeBpaiieHuu.

87 @DeHOoJI: CTPOSHHUE MOJIEKYIIbI, PU3NYECKHEe
cBolicTBa. TOKCHYHOCTH (heHOoIa

88 XuMHu4ecKue cBoicTBa (heHoa

89 XuMu4eckue cBoiicTBa (eHoa

90 CriocoObl mostyueHus: U IpUMEHEHUe
(dbeHona

91 Pacuétbl o ypaBHEHUSM XUMHUYECKUX
peaxkuun
IIpaktuyeckas pabora Ne 2. Pemenue

92 9KCIEPUMEHTAJIbHBIX 3334 110 TEME

"Criupthl 1 peHob"




Cucremaruzanuys u 00001IeHYE 3HAHUM IO

93 teme "Cruptel. ®enon". Pemenue 3anau

94 Cucremaru3anus 1 0000IIeHNE 3HAHUH 110
teme "Cnuptel. PeHon"

95 Pemrenue 3aga4u pa3nu4HbIX TUIIOB 110 TEME
"Cnuptht"

96 Kontponsnas padora Ne 5 o teme
«CnupThl U PEHOTBI»
AJNBAETU]IBI M KETOHBI: DJIEKTPOHHOE

97 CTpOEeHUE KapOOHUIILHOW TPYIIIbI;
TOMOJIOTUYECKHE PAJIBI, 001Ias popmyna,
M30MepHsi © HOMEHKJIATypa

08 AJNBACTUIIBI M KETOHBI: (PU3UUECKHE
CBOMCTBA; pEaKIMK TPUCOCTUHEHUS

99 XHUMHAYECKHAE CBOMCTBA aJIbIAECTUIOB U
KETOHOB

100 XUMHYECKHE CBOMCTBA aJIbJIECTUI0B U
KETOHOB

101 Peakiyy oxuMCIEHHS U KaYeCTBEHHEIE
peaKIy aJIbICTHIOB U KETOHOB

102 CriocoObl MoJTyueHus albJIeTHI0B U
KETOHOB

103 CriocoObl MoJTyueHus albJICTHI0B U
KETOHOB

104 [Ipaktuueckas Ne 4 "VMccnenoBanue
CBOMCTB aJIbJACTHU/IOB U KETOHOB"

105 Belnonnenue yrpaxxHeHui 1o Teme

"Anpneruasl 1 KeToHbI". Pemnrenne 3agad.




106

BeinonHenue ynpaxxHeHui 1o Teme
"Anpneruasl 1 keTousl". CucremMaTu3anus
3HAHUU 110 TeMme "AJbIeruasl 1 KETOHBL"

107

KonTtponsHast padota Ne 6 o teme
((AJII)I[CFI/IZ[I)I 1 KE€TOHBI»

108

OaHOOCHOBHBIE MPE/IENIbHBIE KAPOOHOBBIE
KHUCIIOTBI, 0COOEHHOCTH CTPOEHUS UX
MOJIEKY

109

N3omepust 1 HOMEHKIaTypa KapOOHOBBIX
KHCJIOT, UX (pU3nvecKue CBONCTBA

110

XHWMHUYECKUE CBOMCTBA MIPEAEIBHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT

111

Oco0eHHOCTH CBOMCTB MypaBbUHOMN
KHCJIOTB. MHOTOOOpa3ne KapOOHOBBIX
KHCJIOT

112

[IpakTuueckas padota Ne 5. Xumuueckue
cBorictBa KapOOHOBBIX KHCIIOT.

113

OCcoOEHHOCTH CBOWCTB: HEMPEIEIbHBIX U
apOMaTHYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kucioT. [IpeacraBuTenu BeICITUX
KapOOHOBBIX KHCIIOT

114

ITonsrue o IIPOU3BOJHBIX Kap6OHOBBIX
KHCJIOT

115

CrniocoObl nostyyeHHs U IpUMEHEHNe
KapOOHOBBIX KUCIIOT

116

CrnoxHble 3(hupbl: TOMOJIOTHYECKUN P,
oOmas (opmyna, H30MepHs U




HOMEHKJIaTypa

117

duznueckue 1 XUMUYECKUE CBOUCTBA
3pupoB

118

[Ipaktudeckas padora Ne 6. Pemenue

OKCIICPUMCHTAJIBHBIX 3aJ]a4 10 TECMC

"KapOonoBbie kucioTsl. CiioxHbie 3pups”

119

XKupsl: cTpoenue, pusnueckue u
XUMUYECKHE CBOMCTBA (THUAPOIIHN3)

120

Oco0eHHOCTH CBOICTB JKHUPOB,
COJACPpKAMUX OCTATKH HECTIPEACIIBHBIX
KUPHBIX KUCIIOT. JKUpBI B IpUpoe

121

Mpbuta Kak COJTM BBICIIUX KapOOHOBBIX
KHCJIOT, BX MoToIree neiicteue. [loHsaTre o
CUHTETHYECKUX Motonux cpeactrax (CMC)

122

['eneTn4eckas CBsI3b YIIE€BOJOPOIOB U
KHCJIOPOJICOACPIKALTUX OPraHMYECKIX
BEILECTB

123

CucreMaruzanys 1 00001IeHrE 3HAHUI 10
TeEME

124

KonTtponbHas padorta Ne 7 o teme
«Anbaerufipl, KETOHbI, KApPOOHOBHIE
KHUCTIOTBI M CJIOKHBIE S(UPBI»

125

OO1as XxapakTepucTUKa yrieBoJa0B U
KJaccuduKaius yrieBo10B (MOHO-, TU- U
MOJIMCAXapH/Ibl)

126

Monocaxapuabl: Gpu3HMYecKue CBOMCTBA U
Hax0’JICHUE B IPUPOJIE

127

HpI/IMeHeHI/Ie TJIFOKO3EI, ¢€ 3HauCHHUE B




KUBHCACATCIIBHOCTH OpraHu3sMa

128 XHUMUYECKUE CBOMCTBA TTHOKO3bI

129 OcobeHHOCTH CBOMCTB pUOO3BI U
Ne30KCUPHOO03BI
Jucaxapuipl: caxapo3a, MajbTo3a U

130 nakro3a. HaxoxxeHue B npupoje u
MIPUMEHEHHE TUCAXapUIOB
Jucaxapuipl: caxapo3a, MaibTo3a U

131 nakto3a. Haxoxaenue B mpupojie u
MIPUMEHEHHE TUCAXapUIOB
[Tonucaxapuasl: CTpo€HHE MaKpPOMOJIEKYT,

132 (uznyeckne 1 XuMHUYEeCKHE CBONCTBA,
MIPUMECHCHHE
[Tonucaxapupl: CTpOEHUE MAaKPOMOJIEKYII,

133 (bu3UYecCKre U XUMUYECKHUE CBOMCTBA,
MIPUMEHEHHE

134 [Ipaktuueckas padota Ne 7 "Yraesoapr"

135 BrinosHeHue ynpaxkHEeHU MO TeMe
"Vrnesoapr"

136 Pemenue 3agau no pasaeny
"Kucnopoaconepxaiiue coeiuHeHU"

137 CucremaTu3anus 1 00001IeHHe 3HAHUN TI0
teMe "Yriaesoanr"
CucremaTu3zanus 1 00001IeHHe 3HaHUN IO

138 teMe :"Kucnopocoaepxanie
coeMHeHus"

139 KonTposneHas padota Ne§ o teme

"Kucnopozacoaepxalinue OpraHuuecKue




coequueHus"

140

AMUHBL: KTacCU(pHKAIN, CTPOCHUE
MOJIEKYI, 00mas (hopmMysia, H30Mepus,
HOMEHKJIaTypa 1 (PU3UUECKHEe CBOMCTBA

141

XUMHUYECKUE CBOMCTBA anuPaTUUECKUX
aMUHOB

142

XUMHUYECKUE CBOMCTBA anuPaTUUECKUX
aMUHOB

143

AHWINH: CTpOEHUE aHWINHA, 0COOEHHOCTU
XMMHYECKUX CBOMCTB aHUJIMHA

144

AHWINMH: CTpOE€HHE aHWIMHA, 0COOEHHOCTH
XMMHUYECKHUX CBOMCTB aHUJIMHA

145

CriocoOblI nosTyueHus: U IpUMeHEeHue
anupaTHIECKUX aMUHOB

146

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

147

XuMudeckre cBolicTBa AMHWHOKHUCJIOT, UX
OMOJIOrMYECKOe 3HAYEHHE aMUHOKHUCIIOT.
Cunre3 n ruapoJin3 NCernTuaoB

148

XuMHJecKkue cBolcTBa AMHMHOKHUCJIOT, UX
OHOJIOrMYECKOE 3HAUYEHHE aMUHOKHUCIIOT.
Cunre3 n IruapoJin3 MICrTuaoB

149

benku kak mpupoIHbIe TOTUMEPHI;
CTPYKTYpPHBI OEIIKOB

150

XHUMHUYECKHE CBOMCTBA OEJIKOB

151

XHUMHUYECKHE CBOMCTBA OEJIKOB




152

A30T00):[ep>1<aume reTCPOUUKINICCKUC
COCAMHCHUS. HyKJIeI/IHOBBIe KHUCJIOTBI:
COCTaB, CTPOCHHUEC U Ouosoruyeckas POJIb

153

[Ipaktuyeckas padora Ne 4. Pemenune
HKCTIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"A30TCcoiepKale OpraHndecKue
coenuHeHus"

154

Pemenne 3a/1a4 1 BEINOJIHEHUE
YIOPaKHEHUH TI0 TeMe : AMUHBI.
AMUHOKHUCIOTHI"

155

O0001IeHne 1 cucTeEMaTU3aIMs 3HAHNUI 110
teme: "A3orconepxaniue"”

156

O0001IeHne U cUcTEMaTU3AIIMs 3HAHNUI 110
teme:" Azorconepxaniue"”

157

KonTtponsHas padoTa o reme
"A3zoTcoaepxaniue OpraHun4eckue
coequueHus"

158

OCHOBHBIC TIOHATHUS XUMHH
BBICOKOMOJICKYJISAPHBIX COCI[I/IHCHI/Iﬁ u
MECTOJbI UX CUHTE3a —IIOJIMMEPpHU3alluia 1
IOJIMKOHACHCAUA

159

[Tnactmaccel. YTunuzanus u nepepadoTka
IJIacTUKa

160

OnacToMepsl: HaTypaJIbHbIM CHHTETUYECKHE
Kayuyyku. Pe3una

161

BomoxkHna: HaTypaJIbHBIC, NCKYCCTBCHHBIC,
CHUHTCTUYCCKUC. HOJII/IMepBI crienuaJIbHOTO
Ha3Ha4YCHUA




[Ipaktudeckas padora Ne 6. Pemenue

162 JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeEME 1 1
"Pacnio3HaBaHue macTMacc 1 BOJIOKOH"
O0600mIeHre 1 cucTeMaTH3aIus H3Y4eHHOTO
163 Marepuaia o TeMe 1
"BbicOKOMOJIEKYsIpHBIE COeTMHEHUs"
164 O06o0011eHre 3HAHUM 110 KypCy |
OpraHu4ecKON XUMHH
165 [IpakTnueckas pabora o reme | |
«Pacno3HaBaHne OpraHMYecKuX BelecTB"
O060011eHre 3HaHM MO KypCy
166 OpraHnveckor XuMuu. Perrenne 3a1ay Ha 1
BBIBOJI (DOPMYIT OPraHMYECKUX BEIIECTB
O06o01eHre 3HaHM MO KypCy
167 OpraHn4eckoi XuMuu. Pelienue 3aaay mno 1
YpaBHEHUSM XUMHYECKUX peaklui
O06o01eHre 3HaHM O KypCy
168 OpraHn4eckou xuMuu. Perenue 3agaq 1
MOBBILIEHHOTO YPOBHS
169 Urorosas koHTposbHas padoTta Ne 10 1 1
170 AHaau3 KOHTPOJIBHOUN paboTHI. |
CucremaTtuzanus 3HaHUU 110 Kypey
OBLIEE KOJIMYECTBO YACOB I10 170 10 10

I[TPOTPAMME




11 KVIACC

KoanuyecTBO 4acoB DJIeKTPOHHBbIE
Ne Mara uupposbie
n/n Tema ypoka Bcero Konrpoaeueie | Hpakririeckue u3yueHusi | odOpa3zoBaTejibHbIE
padoTsbI padoThI pecypest
| Atom. CocTaB aTOMHBIX si7iep. XUMUYECKHM |
aJIeMeHT. M30Tomb!
) CtpoeHnue IeKTPOHHBIX 000JI0YeK aTOMOB, |
KBaHTOBBIC YHMCJIA
3 CtpoeHnue IeKTPOHHBIX 000JI0YeK aTOMOB, 1
KBaHTOBBIC YHMCJIA
4 Knaccudukanus XuMu4ecKux 371€MEHTOB (s-, |
p-, d-, f-amemenThI)
5 Pacnipenenenue 3eKTpOHOB IO ATOMHBIM |
opOuTasm
DNeKTpOHHBIC KOH(PUTYpAITUTH aTOMOB
6 AJIEMEHTOB B OCHOBHOM M BO30YXAEHHOM 1
COCTOSIHHH
7 DNeKTpOHHBIC KOH(PUTYpaIIUU HOHOB. |
DIIEKTPOOTPUIIATEILHOCTD
g BaneHTHOCTE U BaJIEHTHBIE BO3MOKHOCTH |
aTOMOB.
CBs13b AIIEKTPOHHOMN CTPYKTYPBI MOJIEKYI C
9 WX TEOMETPUYECKUM CTPOCHHEM (Ha MIpUMepe 1
COEIMHEHUH 3JIEMEHTOB BTOPOIO MEPUOA).
10 [Tepuonnueckuii 3akoH u Ilepuoanueckas 1

CUCTEMAa XUMHUYCCKUX JJICMCHTOB I[ n.




MenpeneeBa, CBA3b ¢ COBPEMEHHOU TEOPUEHN
CTPOEHUSA ATOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOUCTB
XUMHUYCCKUX DJICMCHTOB U 06pa3yeMI>1x nmMu

1 MPOCTHIX M CJIOKHBIX BEIIECTB IO TPYIIaM U
nepuoaam
3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB

2 XUMUYECKUX DJIEMEHTOB U 00pa3yeMbIX UM
MPOCTHIX M CJIOKHBIX BEIIECTB IO TPYIITaM U
nepuoaam

13 Cucrtemarusanusa 1 0000IIeHe 3HAHUH 110
TeME

14 Kountponsnas padora Nel Ctpoenue aroma.
[Tepuoanueckuii 3aKOH

15 Xumudeckas cBs3b. MloHHAs XuMH4YecKast
CBS3b.

16 KoBanenTHas xuMmueckas
cBs13b.MexaHu3Mbl 00pa30BaHUS

17 Merannuyeckasi 1 BOAOPOJAHBIE CBA3U

18 MexMOoJIeKyIIpHbIE B3aUMOCHCTBUSI.

19 Pemenue 3a1a4 u ynpaxHeHH 110 Teme
"Xumuyeckas CBsa3p"
BemectBa MONeKynspHOTO U

20 HEMOJIEKYJIIPHOTO CTpOeHHUS. THUrbl
KPUCTAJUTMYECKUX PEIIETOK U CBOICTBA
BEIIECTB

)1 [IpencraBieHuss 0 KOMIUIEKCHBIX

COCAMHCHUAX: COCTAB U HOMCHKIJIATYypa




[IpencraBnenus 0 KOMIIEKCHBIX

22 COCIMHEHUSIX: COCTaB M HOMEHKJIATypa

3 Knaccugukanus 1 HOMEHKIATypa
HEOPraHMYECKHUX BEIECTB

24 Knaccugukanus 1 HOMEHKIaTypa
HEOPraHMYECKHUX BEIECTB

)5 Knaccudukanus 1 HOMEHKIIaTypa
OpPraHUYECKUX BEIIECTB

26 Cucremaru3anus 1 0000IIeHNEe 3HAHUH 110
TeEME

7 Cucrtemaruzanusa 1 0000IIeHe 3HAHUH 110
TeME

)3 KounTponsnas pabora no temam ""Ctpoenue
BemecTBa. MHOroo6pasue BemniecTs"

29 pelLIeHue 3a/1a4 pa3HbIX TUIIOB

30 Pemenue 3aga4 pa3HeIX TUIIOB

31 Pemenue 3aga4 pa3auyHbIX TUIIOB

0 [ToHaTHE O AMCTIEPCHBIX CHCTEMAX.
[IpencraBneHue o KOJJIOMIHBIX pacTBOpax
HctuHHBIC paCTBOPHI: HACKIIICHHBIC U

33 HEHACHIIIICHHBIC, PACTBOPHUMOCTbD.
Kpucramnoruapars

34 Kpucramnorunpatel. Pemenue 3anay.

35 PactBopbl. CriocOOBI BBIpAXKEHHUS
KOHIIEHTPALIUHU PACTBOPOB.

36 PactBopbl. CriocoObI BBIpaXKEHHUS

KOHIICHTpalluKu paCTBOPOB.




Pemenne 3aga4 ¢ MCII0JIb30BAaHUECM MOHSATHUH

37 ""MaccoBasi 107151 pacCTBOPEHHOTO BelecTra',
"MoJIsipHasi KOHIIEHTpaus"

18 [IpakTHKyM MO pemeHuro 3a1a4 Ha
pacTBOpBHI.

39 Knaccugukamms XuMHUECKUX peakuui B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHHs MacChl BEIIECTB; 3aKOH

40 COXPAaHEHHUS U MPEBPALCHUS] SHEPTUU TIPU
XUMHUYECKUX PEaKIIHSIX.

41 TenoBbie 3¢ (HeKTh XUMUYECKUX PEAKITHIA.
TepmoxumMuyeckue ypaBHEHHs

4 Boruncnenus no ypaBHEHUSIM XUMHUYECKUX
peaxkuuil ¥ TepMOXUMUYECKUM YPaBHEHUSAM

43 Boruncnenust mo ypaBHEHUSIM XUMHYECKUX
peakuuil ¥ TepMOXUMUYECKUM YPaBHEHUAM

m CKOpOCTh XMMHUUYECKOM peakinu, e
3aBUCHUMOCTD OT Pa3INYHBIX (PaKTOPOB.

45 Katanu3 u karaiu3aropsl

46 ['oMoreHHbI€ U Te€TEPOreHHbIEC PEAKIIUU
[IpakTueckas paborta Ne 1 mo Teme

47 "BiustHue pa3nuaHbIX GaKTOpPOB HA
CKOPOCTb XUMHYECKOU peakiuu"

43 OO6paTtumbie U HEOOPATUMBIE PEaKIIUU.
XHUMHUYECKOE PaBHOBECUE

49 @DaxTOpBl, BAUAIOLIME HA NIOJIOKEHUE
XMMHUYECKOTO PAaBHOBECHS

50 Xumnueckoe paBHoBecue. Koncranra




XHUMHUYCCKOTO paBHOBCCHUA.

[Ipaktuyeckas padora Ne 2 o reme

51 "Bnusiare pa3nIuvHbIX (PaKTOPOB HA
10JIOKEHHE XMMHUYECKOTo paBHOBecus"
DnektponuTrudeckas aucconnanus. CuabHbIe

52 U cradble AMeKTpoauThl. CTeneHb
JTUCCOTMAITAN
HNonnoe npousseaenue Boabl. Cpena BOIHBIX

53 pactBopoB. Boyopoanslii nokaszarens (pH)
pacTBopa

54 I'maponns coneit. Peakiuu, npoTekaroniye B
pacTBoOpax dJIEKTPOJIUTOB

55 I'maponus coneit. Peakiuu, npoTekaroniye B
pacTBopax 3MEKTPOIUTOB
[IpakTuueckast padota Ne 3 o Teme

56 "XUMHYECKHE PEaKIIU B pacTBOpax
3IEKTPOIUTOB"

57 CTETEeHb OKUCIICHUS

58 OKHUCAUTENBEHO-BOCCTAHOBUTEIbHBIE
peakuuu. Knaccuduxarus.

59 Baxwueliine oOKUCIUTeNn U BOCCTAHOBUTEIIN

60 MeTo1 3IeKTPOHHOTO (3JIEKTOHHO-UOHHOTO)
OayaHca

61 MeTo 1 3IeKTPOHHOTO (3JIEKTOHHO-UOHHOTO)
OamaHca

& Brnusinue cpenpl pacTBopa Ha MPOTEKaHKE

OBP

63

OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIC




peaKkiuy ¢ y4acTUEM JBYX BOCCTAHOBUTEIIEH
WJIU ABYX OKUCIIUTENEH

DJEeKTPOJIN3 PaCTBOPOB U PACILJIABOB

64
BEIIECTB

65 DIEeKTPOIN3 PACTBOPOB U PACIIABOB
BEIIECTB

66 Pemrenne ynpaxHeHH Ha COCTaBIICHUE
peakuuit OBP u snextponmsa

67 Cucremaru3anus 1 0000IIeHNEe 3HAHUH 110
teme "XUMHUYECKHEe peakun"

68 Cucrtemaruzanusa 1 0000IIeHe 3HAHUH 110
teMme "XUMHUYECKHEe peakun"

69 KonTtponbHas pabora no teme "Xumuyeckue
peakuun"

70 Pemenue 3ana4 pa3auyHbIX TUTIOB
[Tonoxenne nHemeramio B [lepuoanueckoit

71 CHUCTEME XMMHYECKHUX 3y1eMeHToB /I, H.
MenpeneeBa 1 0COOEHHOCTH CTPOSHUS UX
atroMoB. ®u3nyecKkue CBOMCTBA HEMETAJIJIOB

7 AmtoTponusi HEeMETauIoB (Ha IpUMeEpe
KHCTIopoa, cepsl, pocdopa u yriaepoaa)

73 Bonopona: nonyuenue, pundeckue u
XUMHUUYECKUE CBOMCTBA. [ 'uIpuIbl

74 HNuepTHBIE rabl.

75 l"anmorens!: 001as XxapakTepuCcTUKA
l"anmorensl: HaAXOXIEHHUE B MIPUPOJIE, CIIOCOOBI

76 MoJTyueHus, GU3NYECKUE U XUMUYECKHE

CBOICTBaA




I'anoreHoBoopobl: huznueckue u

7 XMMHUYECKUE CBOMCTBA.

73 Baxwueiime KuciopoacoaepxKanme
COEJIMHEHUS TaJIOTEHOB
JlabopaTopHbIe U TPOMBIILICHHBIE CIIOCOOBI

79 [OJIyuyeHus rajoreHoB. [Ipumenenue
rajoreHOB U UX COEAUHEHU
[IpaxTuueckas padota Ne 4. Pemenue

80 AKCIIEPUMEHTAJIBHBIX 3a]1a4 110 TEME
"T"anorensr"

81 KonTtponsnas padota o teme "I"amorensr"
Kucnopon: mabopatopHbie u

2 MIPOMBIIIJIEHHBIE CTIOCOOBI TTOTYICHHS,
(duzmveckue u XumMuieckue ceorctsa. O30H.
[IpumeHeHue KUCIOpOIa U 030HA

83 OKcupl ¥ IEPOKCHIBI
Cepa: Hax0XJ€HHE B IPUPOJE, CIIOCOOBI

84 MoJTydeHus1, (GPU3UICCKUE U XUMUICCKHE
CBOMCTBA

85 CepoBonopo, cyiabduabt

26 CoenunHeHUs cepbl CO CTENEHBIO OKUCICHUS
+4

87 CoenunHeHUs cepbl CO CTENEHBIO OKUCICHUS
+6 OcoOeHHOCTH CBOMCTB CEPHON KUCIOTHI

88 O6006u1eHne Temsl "XanbkoreHs!"

89 KonTtponpHas pabota o Teme "XanabKoreHs!"

90 IIpaktuyeckas pabora Ne 5. Pemenue

AKCIIEpUMEHTANIbHBIX 3a7a4 1o Teme "Cepa u




eé coeqnHeHus"

A30T: HaX0XJICHHE B IPUPOJIE, CHOCOObI

91 MOJTy4eHus1, GU3NIECKUE U XUMHUECKHUE
CBONCTBA.

92 AMMMAaK U HUTPUIBI

93 Kucnopoacoaepxaiiue coequHEHHs a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI

94 [IpumeHeHue a30Ta v €ro COeTMHEHU.
A30THBIE y10OpEHUS
®dochop: HaxXOXKIEHHE B IPUPOJIE, CLIOCOODI

95 noJtyueHusi, GU3NYECKUue U XUMUYECKHE
cBoiictBa. ®ochuasl u pochun

96 Oxkcunpl hochopa, pochopcoaepxarniue
kucioThbl. Cost pochopHOM KUCTOTHI

97 [Ipumenenne Gocdopa u ero COeTUHECHHIA.
docdopHbIe y10OpeHUs
[Ipaktuueckas padota Ne 6. Permenue

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

99 ITIOTPOTHbBIE MOTUUKALNY; HU3HUECKUE U
XMUMHYECKHE CBONCTBA, MPUMEHEHHE

100 Oxcup yrnepona(Il), okeun yrnepona(IV)

101 YroapHas KUCIIOTA U €€ COJIU
KpemHuii: HaxoXaeHue B pUpoJie, CocoObl

102 MOJTy4eHHUs1, GU3NUYECKUE U XUMHUYECKHUE
CBOMCTBA

103 Oxcup kpemHus(I1V), kpeMHHEBas KUCIIOTA,




CHJIMKAThI

[IpuMeHeHne KpEMHUS U €r0 COCTUHEHUM.

104
Crexio, €ro noyy4eHue, BUIbl CTEKIIa

105 Pemenne 3amgau o reme "[loarpymma
VYrnepona"
[IpaxTnueckas padota Ne 7. Pemenue

106 AKCIIEPUMEHTANILHBIX 3aa4 1o Teme "A30T U
dbocdhop u ux coenuHeHus"

107 Cucremaru3zanus 1 0000IIeHUE 3HAHU 110
teme "Hemeramnsr"

108 Cucrtemaruzanusa 1 0000IIeHe 3HAHUH 110
teme "Hemeramnsr"

109 KonTtponbras padota no teme "Hemeramisr"

110 AHanu3 pe3ynbTaTOB KOHTPOJIBHON pabOTHI,
KOPPEKIIUS OITMO0K
[Tonoxenue metamios B [lepuoanyeckoit

11 CUCTEME XMMHUYECKHUX 2JIEMEHTOB.
Oco0eHHOCTH CTPOEHUS ANIEKTPOHHBIX
000JI104eK aTOMOB METAJIIOB

112 OO6mue ¢puznuecKkre CBOMCTBA METAIIOB.
[IpumeHeHre METaIOB B OBITY 1 TEXHHUKE

113 CmnaBsl MetaiioB. Koppo3ust Meramios
DNEeKTPOXUMHUYECKUH Pl HAIPSHKEHUM

114 MeTaiuioB. OO01IHe crnocoObl MOIy4eHHUs
METaJJIOB
DNEKTPOXUMHUYECKUNA Pl HAMPSHKSHUIA

115 MeTajuioB. O0mmue crnocoob! MOTy4eHHS

MECTaJlJIOB




116

OO0mmas xapakTepucTuka MeTamioB [A-
rpymisl [lepruoandeckon cucTeMbl
XMMUYECKUX IEMEeHTOB. Hatpuii n kannii:
MoJTy4eHre, PU3NIECKUEe U XUMUYECKHE
CBOMCTBA, IPUMEHEHHUE MTPOCTHIX BEIIECTB U
HUX COCUHECHUIN

117

CpoiicTBa coequHeHui MetamioB I A rpymbl

118

O6mras xapakrepuctuka MetayioB [TA-
rpynsl [leproandeckoi CuCTEMBbI
XUMHUUYECKUX JIEMEHTOB. Maruuii u
KaJIBIIMI: TIoJTydeHue, Gu3ndeckue u
XUMHUUYECKHE CBONCTBA, MPUMEHECHHUE
MPOCTHIX BEUIECTB U UX COCTUHEHUI

119

CBoiicTBa coenuHeHn MetayuioB 11 A-
TPYIIIBI

120

Pemenue 3agay nmo teme "Metaymiel IA u II A
rpyHH"

121

XKécTkocTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUS

122

AIOMUHMI: TIOJTydeHue, GU3ndecKkue u
XMUMHYECKHE CBONCTBA, MPUMEHEHHE

123

AMdoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCUAA aTIOMUHUS,
TUAPOKCOKOMILIEKCHI alFOMUHUS, UX
MIPUMEHEHHE

124

Pemenue 3amau Pa3JINYHBIX TUIIOB

125

Pemenue 3anau u ynpaxHeHH 110 TeMe
:Meramisl rnaBHbIX noArpymnm"

126

KonTposnpHas paboTa no teme "MeTayibl




[JIaBHBIX MOATPYHH"

127

[Ipaktudeckas padora Ne 7. Pemenue
HKCTIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"MeTasuibl IJIaBHBIX OATpYHH”

128

OO61as xapakTepucTUKa METAILIIOB
no6ounbIx noarpymi (b-rpymm)
[leproauueckoi CUCTEMBI XUMUYECKUX
3JIEMEHTOB

129

OO6mras xapakTepuCTUKa METAILJIOB
no6ounsIx noarpynn (b-rpymnm)
[leproauueckoi CUCTEMbI XUMUYECKUX
3JIEMEHTOB

130

CDI/ISI/I‘-IGCKI/Ie U XUMHUUYCCKHUC CBOfICTBa JKeJie3a
U €r0 COeIUHEHUN.

131

Oxcunpl, TuApOKCUIBI 1 conn xene3a(ll) u
xenesa(Ill).

132

[Tonyuenue u npUMeHeHHUE CILIaBOB jKele3a

133

duszndeckre U XMUMUUECKHE CBOMCTBA OWMHKa
u €ro COGHHHCHI/Iﬁ, HUX IIPUMCHCHHUC.
FH,HPOKCOKOMHHCKCBI OWHKa

134

duszndyeckre ¥ XMMHYECKUE CBOMCTBA MCOU U
eé COGI[I/IHGHI/II‘/'I, HUX IIPUMCHCHHC

135

Mertasuibl MOOOYHBIX MOATPYII :ME/Ib U
cepebpo

136

du3znyecKrue 1 XMuMHYECKHE CBOMCTBA XpomMma
n €ro COCHHHCHHﬁ, HUX IPUMCHCHUC

137

Baxwuelne coeqMHEHNsI Maprasiia.
[Iepmanranar kanus, €ero OKUCIUTEIbHbIE




CBOICTBa

Mertaibel MOOOYHBIX MOATPYIIIL: XPOM U

138
Mapraseil
[Ipaktuyeckas padora Ne 8. Pemenue

139 SKCIEPUMEHTAIBHBIX 337a4 [0 TEME
"Mertaisl m0O0YHBIX moATpym"”

140 MEIMKO-OMO0JIOTHYECKOE 3HAUECHUE

141 Pemenune 3amgau no reme "Merasnis"

142 Pemrenune 3agau no reme "Merasuis!"

143 O0600111eH1Ee U CUCTeMATH3alUs U3YYEHHOTO
Marepuana no teme "Metamib"

144 O0600111eH1Ee U CUCTEMATH3alNs U3YYEHHOTO
Marepuana no teme "Metamibl"

145 KontponbHas padoTa o teme "Metaysr"

146 O06o01enre 1 cucTeMaTru3alis H3y4eHHOTO
Marepuana no teme "Metamib"

147 AHanus pe3ynbTaToB KOHTPOJIBHON paboThI,
KOPPEKILHsI OIHO0K
Ponp xumun B oGecrieueHuN yCTOMYUBOTO

148 pa3BuTHs yesnoBedyecTBa. [lonstue o
Hay4YHBIX METOJIaX UCCIIEIOBAaHUS BEIIECTB
HayuHnble npuHIUIIBI OpraHU3aIiu

149 XMUMHUYECKOTO MTPOU3BOICTBA.
[IpombInuieHHBIE CIIOCOOBI TOTYYESHHUS
BKHEHIIINX BEIIECTB

150 XUMHUECKOE 3arps3HEHUE OKPYKaroIIen
Cpeabl U €ro MOCIeICTBUS

151 XHUMHUA U 310POBbE YEIOBEKA.




JlexapcTBEHHBIE CpEACTBA

Xumus mui. Poiab xuMun B o0ecrieueHnu

152 . 1
MHIIEBOM O€30IMaCHOCTH

153 KocMmernueckue u mapproMepHBIE CpeACTBA. |
BrerToBas xumuns
X¥MHS B CTPOUTENBCTBE. BaskHenmue

154 CTPOUTEIBHBIE U KOHCTPYKIIMOHHBIE 1
MaTepuabl

155 XUMHUS B CEIIBCKOM XO3SIHCTBE. |
Opranndeckie 1 MUHEPAJIbHbBIE YI00peHUs

156 Cucrtemaruzanusa 1 0000IIeHe 3HAHUH 110 1
TeMe "XUMHS 1 )KU3HB"

157 Pemrenne 3aga4 pa3nuyHbIX TUIIOB 1

158 Pemenue 3aga4 pa3auyHbIX TUIIOB 1

159 Pemenue 3aga4 pa3auyHbIX TUIIOB 1

160 Pemrenye 3aga4 Ha ra3oBEIE 3aKOHBI 1

161 Pemenue 3a1a4 pa3amyHbIX TUIIOB 1

162 Pemenue 3aga4 pa3auyHbIX TUIIOB 1

163 Pemtenue 3amay 1

164 Pemtenue 3amay 1

165 O060011eH1Ee 3HAaHUH [0 KYpCy XUMUHU 1

166 O060011eHNEe 3HaHUI [0 KYpCy XUMUU 1

167 O060011eHrEe 3HAaHUH [0 KYpCy XUMUHU 1

168 O0600611eHNEe 3HAaHUH [0 KYpCy XUMUHU 1

169 HToroas koHTpoJbHas paboTa 1

170 AHanM3 KOHTPOJBHOUM pabOTHI. 1

Cucremaru3zanus 3HaHu# 1o Kypey "Oorast




Y HEOpraHuyeckast XuMus'"

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

170

10




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

B. B. EPEMHUH, H. E. KY3bMEHKO, B. 1. TEPEHUH, A. A. IPO30B, B. B. JIYHUH
Xumws, 10 knacc, yriryojieHHbIA YpOBEeHb, AKITMOHEPHOE 0011ecTBO «M31aTenscTBo

«IIpocsemenuey

B. B. EPEMUH, H. E. KY3bMEHKO, B. 1. TEPEHUH, A. A. IPO3/10B, B. B. JIYHUH
Xumus, 11 knace, yrinyoiaeHHbIN ypoBeHb, AKIIMOHEpHOE 0011ecTBO «M31aTenbecTBo

«IIpocsemenue

» Xumus, 11 kimace/ I[TyzakoB C.A., Mamauna H.B., [TonkoB B.A., AknimonepHoe 00I111eCTBO

«M3narenbctBO «lIpocBemenue»

METOJINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

Bubnnoteka LOK https://m.edsoo.ru/7f41837c

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/

http://www.chemnet.ru Fa3eTa «Xnumua» u cant ana yuntena «f nay Ha ypok Xumumn»
http://him.1september.ru EanHas konnekuma LLOP: MNpeameTHan Koanekuma « Xumma»
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HayuHble SKCMEPUMEHTbI: XUMUA.

Konnekuus Poccuiickoro obweobpasoBaTesibHOro noprana



http://experiment.edu.ru AIXUMUK: cairt /1.H0. Anmkb6eposolii

http://www alhimik.ru Bcepoccuitickas oiMmnunaga WKOJAbHUKOB MO XMMUK
http://chem.rusolymp.ru OpraHuyecKkas XMMUSA: SNEKTPOHHbIN y4ebHUK ANA CpeaHEN LLKObI
http://www.chemistry.ssu.samara.ru OCHOBbI XMMWW: 3NEKTPOHHbIN YYeBHUK

http://www hemi.nsu.ru OTKpbITbINA KOANeaK: Xumus

http://www.chemistry.ru IuctaHUMOHHAA 0AMMNNAAA MO XUMUNKN: TETEKOMMYHUKALMOHHbIN

06pa3oBaTeNibHbIA NPOEKT
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