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HOACHHUTEJIBHASA 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-HAay4yHOTo oOpa3oBaHus ywamuxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBusAxX auddepeHnnpoBaHHOTO,
npouabHOrOo O0y4YeHHs, MpPU3BaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOILIEKYIbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
ajanTaiyy uX K OBICTPO MEHSIOIUMCS YCJIOBUSM U3HU B COLIUYME, a TaKXKe IS
IIPOJIOJDKEHUST 00Y4YeHHUsT B OpraHuzaiusax mnpodeccroHaabHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS SBISECTCA OAHOU U3 MPUOPUTETHBIX TUCIUTIIIUH.

B nporpaMmvme mno XuMuM Ha3zHayeHUE MpeaMera «XUMUS» IOJydaeT
noJpoOHYI0  MHTEpIPETAli0 B COOTBETCTBUM C  OCHOBOIMOJATarOIIMMHU
nosioxeHusMu  I'OC COO o B3auMOOOYCIOBICHHOCTH IICJICH, COACpIKaHMS,
pe3yNbTaToOB O0ydeHUs W TpeOOBaHUN K YPOBHIO IMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETECTBOM TOMY SBIISIIOTCSL CJICIYIONINE BBIMIOJIHSIEMbIE MPOTPAMMON TIO
XUMUHU (PYHKITHN:

e UH(}pOpPMAIMOHHO-METOAMYECKAs, peaau3alus KOTOpoil obecredynBaeT
NOJIyYEHHE TPEJCTABICHUS O LENX, COAEpkKaHUM, OOLIel cTpaTeruu
o0yuyeHus, BOCIIUTAHUS U PA3BUTHS O0YYAIOIIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpPraHU3aLMOHHO-IUIAHUPYIOLIAs, KOTOpas IIpeTyCMaTpPUBAET
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAaHUS U IOCIIEIOBATEIBHOCTH
M3y4eHus y4eOHOro Marepuaia, KOJIWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEepPHUCTUK; IMOAXOJI0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJIA M OLEHKHM 0Opa3oBaTENbHBIX IOCTHKCHHUH OOYYarommuxcsi B
paMKax HWTOTOBOM arTecTauud B (OpME €IMHOI0 TIOCYJapCTBEHHOIO
9K3aMeHa M0 XUMUHU.

[Iporpamma a1 yriryOJa€HHOrO U3YYEHUS] XUMUU:



e YCTaHaBJIMBAaET WHBAPUAHTHOE MPEIMETHOE COJAEp)KaHHUE, 00s3aTelIbHOE
JUIT U3Y4EeHUS] B paMKax OTAEIbHBIX MpoduieH, MnpeaycMaTpuBacT
pacrpefieieHue U CTPYKTYpUpPOBaHUWE €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 MOCTPOCHHS Kypca, BHYTPUIIPEAMETHBIX 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 PE3YyJIbTaTOB OCBOCHMSI OCHOBHOM 0Opa3oBaTebHOM
IPOTPaAMMBI CpeaHero o01ero oOpazoBaHus (JIMTYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ YY4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

ITo BceM Ha3BaHHBIM TMO3UIUSAM 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
nudepeHIMpOBaHHOIO OOyYEeHHSI Ha YpPOBHE CpenHero oOiiero oOpa3oBaHUs
XUMHUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUs HANpaBiI€H HA pealn3alHio
MIPEEMCTBEHHOCTH €  MOCIEAYIOINIMM  3TaloM  [OJYyYEHHS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHYECKUX UCHIUIUIMH B By3aX M OpPTraHU3AIMAX CPEIHETO MPo(dhecCHOHaIBLHOTO
oOpa3zoBanusa. B 9Toil cBsA3M wm3yueHHe mnpeaMeTa «XUMH» OPUCHTHUPOBAHO
MPEUMYIIECTBEHHO HA  pPACIIUPEHUE U  YIIyOJIeHWE TEOPETUYECKOW W
MPAKTUYECKON MOATOTOBKH OOYYalONIUXCsl, BEIOPABIINX OMPEACIEHHBINA MPOQPIITH
oOydYeHHsI, B TOM YHCJIE C IEPCTIEKTUBOM TOCIEAYIOMIETO TOTYICHUS XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro odpazoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MmIaHHpYEMBIM pE3yiabTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHON MPOrpaMMbl CpeaHero o0mero oOpa3oBaHUs
u3yueHue rnpeaMera «XUMHUS» OPHUEHTUPOBAHO TaKXKe Ha pelIeHHue 3aaad



BOCIIUTAHUSI U COIMAJIBLHOTO Pa3BUTUA OOydaromuxcs, Ha (OpMUpPOBAHUE Yy HUX
OOILIEUHTEIJIEKTYaJIbHBIX YMEHHUM, YMEHHUI pallMOHaIu3aluu y4eOHOTO Tpyda U
00OOIIEHHBIX  CIMOCOOOB  JEATENBHOCTH, HMEIOUUX MEKIUCUUIUITMHAPHBIH,
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
OpraHu3alMy COJEpPKaHUsI 3THUX KypCOB B MpPOTpaMMe 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 H3Yy4yeHHUs IpeaMmera 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 PeaKIlfii, 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 IHEPreTUYECKUX U3MEHEeHUN npu €€ o0pa3oBaHUU 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 kxypce opraHmdeckoil XMMUHU TPU PACCMOTPEHHH PEAKIIMOHHOW CIOCOOHOCTH
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 U3YYEHHSI I KIACCOB ONMPEACIEHHOTO MPpoduis (TIaBHBIM
oOpa3zoM Ha WX CTPYKTYpy W XapakTep JOMOJHEHWHA K OOmmel cucreme
MPEIMETHBIX 3HAHWH) OKA3bIBAIOT BIUSHUE CMEXXHBIC TIPeIMEThl. Tak, Hampumep,
B COJICpKaHUM TpEeaMeTa NIl KJIACCOB XUMHUKO-(Du3udeckoro nmpoduist 60bInoe
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-
MOJIEKYJIsipHasi Teopusi (MOJEKYJsipHas Teopusi B (DU3UKE), 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 cimydae  mpemocTaBisieTCs  BO3MOXKHOCTh i Ooliee
OOCTOSITENIBHOTO ~ PAacCCMOTPEHUS  XMMUYECKOM  OpraHu3aldd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOHST, K MpPUMEpPY, TaKHe
CTPYKTYpPHbIE KOMIIOHEHTBI, KaK JUOUABL, O€IKHU, YIIeBOAbl, HYKIECHHOBBIE
KHUCJIOTBI M Apyrue. IIpm 3ToM 3HaHUS O COCTaBE M CBOMCTBAaxX IpPEACTAaBHUTENIEH
OCHOBHBIX KIJIACCOB OPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JIsi HW3Y4YEHUS
CYLIHOCTH MPOIecCOB (POTOCUHTE3A, IbIXaHUs], TUILEBAPEHUSI.

B mmane ¢dopmupoBaHHs OCHOB HAyYHOIO MHUPOBO33PEHHUS, OCBOCHHS
0OlIIEHAayYHBIX METOJIOB TO3HAHUS U OIbITa MPAKTUYECKOTO MPUMEHEHUS HAYYHbBIX
3HAHUW M3yYCHHE TpeaMeTa «XHMHUsS» Ha YriayOJéHHOM YpPOBHE OCHOBAHO Ha
MEXMPEIMETHBIX CBS3X C Y4YEOHBIMHU TMpeaMEeTaMHu, BXOASIIMMU B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-Hay4YHBIE MpeaMeThl», «Maremartuka Hu
uHpopmaTuka» U «Pycckuii A3bIK U JIUTEpATypay.

[Ipu u3ydyenun yyeOHOro mnpeamera «XUMUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)ke, KaKk Ha YPOBHE OCHOBHOT'O M CPEJIHETO 0011ero oobpasoBanus (Ha 6a30BOM
ypOBHE), 3a7laueil MEePBOCTEIICHHON 3HAYMMOCTH SIBIIAE€TCS (DOPMUPOBAHHUE OCHOB
HAyKd XUMHU KaKk oOO0JIaCTM COBPEMEHHOTIO €CTECTBO3HAHMS, MPAKTUYECKOM
NEATENIbHOCTY Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemenue
ATOW 3aJaud Ha YIUIYOJIEHHOM YPOBHE U3YYECHHs] TIpeIMeTa Mperoaraet
pean3alMIO TAKUX LIEJIEH, KaK:

e (opmupoBaHue mpeaCTAaBICHUN: O MaTepUATHLHOM EJUHCTBE MM,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUM MPUPOBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK U €€ BeAylled poiu B oOecredeHUuu
yCTOMUMBOrO  pa3BUTUS  4YeJIOBEYEeCTBA: B  pELIEHUH  IpodiieM
AKOJIOTHYECKOM, YHEPreTUIECKON W MHUIIEeBONW O€30MacHOCTH, B Pa3BUTUHU
MEJIMIMHBI, CO3JaHNN HOBBIX MAaTE€pUAJIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
00ecnevyeHny paroHaIbHOIO MPUPOJOINOIb30BaHMs, B (POPMUPOBAHUU
MHUPOBO33pEHUSI U OOWLIEH KyJbTypbl YEJIOBEKA, a TAKKE IKOJIOTMYECKU
000CHOBAaHHOT'O OTHOILIEHHSI K CBOEMY 37I0POBBIO U MPUPOIHOMN Cpefe;

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



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

e (QopmMmupoBanue y oOyyJaromuxcs OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYCCKUX 3HAHUWA I OOBSCHEHUS
KJITIOYEBBIX HJIEH W TMPOOJEM COBPEMEHHOW XHMHH, IJIs1 OOBSICHCHHS |
NIPOTHO3UPOBAHMSI SBJICHUH, UMEIONIUX €CTCCTBCHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS IPOOJIEM, CBI3aHHBIX ¢ XUMHUCH, IIPOTHO3UPOBAHUS,
aHaJu3a M OIEHKU C MO3UIINI HKOJOTUUECKON 0€30MacHOCTH MOCIEICTBUI
OBITOBOW W TPOM3BOACTBEHHOM JEATEILHOCTH YEIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM W IMepepadOTKOU
BEIIECTB;

e yrayOJeHWE  TPEACTABICHWA O  HAyYHBIX  METOJaxX  IO3HAHWS,
HEOOXOUMBIX I TPUOOPETCHHUS YMEHUW OPHUCHTHUPOBATHCS B MHPE
BEIICCTB M OOBSICHCHHS XHMHYCCKUX SIBJIICHUH, HWMCIONIUX MECTO B
IPHUPOJIC, B MPAKTHUYCCKON JACATEITHPHOCTH U IMTOBCEIHEBHOM KU3HU.

B rmraHe peanmuzanuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
(GYHKIMN 1IEJIOCTHONW CHUCTEMBI CPEJIHETro OO0IIero oOpa3oBaHUs NPH H3YUYCHHU
npeaMera «XuUMHs» Ha  yrayOJIEHHOM ypOBHE OCOOYIO  aKTyaJIbHOCTh
IpUOOPETAIOT TAKUE 1SN U 3a/1a4H, KaK:

e BOCIUTaHWE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJICHHUHA TPUPOJIBI,
yBaXEHUS K TIpolleccy TBOpYEeCTBA B OOJACTH TEOPETUYECKUX U
NPUKJIAIHBIX HMCCIEOBAaHUN B XUMHUHU, (HOPMHUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH;

e pa3BUTHEC MOTHBAallMM K OOYYEHHWIO W TO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTpPOJIKO ¥ CaMOBOCIHMTAHMIO  Ha  OCHOBE  YCBOGHUSA
00IIeYeI0BEYECKUX [ICHHOCTEH;

e pa3BUTHE MMO3HABATEILHBIX UHTEPECOB, MHTEIIEKTYAIbHBIX U TBOPUYECKUX
crocoOHocTel oOydarommxcs, (OpPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHHUS K CaMOOOpa30BaHWIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCTICIITHOW TTPO¢)eCCHOHATBHON M OOIIECTBEHHOM JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pOBbI0 M TIOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

e (opmupoBaHHe yMEHWH W HABBIKOB Pa3yMHOT'O IMPUPOOTIOIH30BAHMS,
Pa3BHUTHE DKOJIOTHUECKOU KYJIbTYpPbI, TPHOOPETEHUE OTbITA OOIECTBEHHO-
MIOJIE3HOM DKOJIOTUYECKOMN AEATEIHHOCTH.

OO6miee yuciIo 9acoB, MPEAYCMOTPECHHBIX IJISl U3YYCHHUS XUMUW HA YTITyOJIEHHOM
YpOBHE cpenHero obmero oopa3oBanus, coctaBiseT 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Henento), B 11 kiacce — 102 yaca (3 yaca B HeJemt0).



COIEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckue 0OCHOBbI OPraHN4YeCKOM XMMHUM.

IIpenmer W  3HAYeHHWE  OPraHUYECKOW  XMMMH, IIPEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COeTUHEHHM.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BaJleHTHbIE BO3MOKHOCTM aToMa YIJIEpoJa. XMMHUYECKas CBS3b B
OpraHMYeCKUX COEIMHEHUAX. Tumel TUOpUIM3ALMM aTOMHBIX OpOuTane
yraepoaa. MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOM CBSI3U (OOMEHHBIN U JOHOPHO-
aKIenTopHbIi). TUMBl NEpeKphIBAaHUS AaTOMHBIX OpOuTaned, G©- U T-CBS3U.
OnunapHas, nBoWHAsE U TpoiHasi cBA3b. CrocoOBI pa3phiBa CBsI3eM B MOJEKYJIax
opranndeckux BemectB. [loHsiTue o CcBOOOJHOM 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 (GOpMyJbl pa3IUYHBIX BHUJAOB: pa3BEpHyTas, COKpaliéHHas,
ckenetHas. WM3omepus. Buuabl u30Mepuu: CTpyKTypHas, HOpPOCTPAaHCTBEHHAS.
OnexTpoHHble YP(DEKTH B MOJEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

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

OcobeHHocTy U KiIaccuUKAuUsl OpraHUYeCKUX peakiuid. OKHCIUTEIHHO-
BOCCTaHOBHUTEJIBHBIE 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
(maBnenue, OOYIJIMBaHUE U TOPEHHE), KOHCTPYMPOBAHHUE MOJEIEH MOJIEKYJ
OpPraHNYECKUX BEIIECTB.

YrieBogopoasbl.

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



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

Haxoxpaenue B npupoae. CriocoObl MOTyYeHUs] U1 TPUMEHEHUE aJIKaHOB.

Huknoankanel. O0Owas ¢hopmysna, HOMEHKIATypa U uzomepus. OcoO0eHHOCTH
CTPOCHHMSI M XUMUYECKHUX CBOMCTB MajbiX (IUKJIOMPOINAH, UUKIOOyTaH) H
OOBIYHBIX (LIIMKJIOMEHTaH, IUKJIOTEeKCaH) HUKIoankaHoB. CrnocoObl MONyYeHUs: U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ['omonoruyeckuii psii ankeHoB, o6O1ias (opmylia, HOMEHKIIATypa.
DIEKTPOHHOE M  NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN — alKEHOB,  Sp*-
rudpuan3anus aTOMHBIX opOuTayie yriepoaa, o- U m-cBsi3u. CTpyKTypHas u
reomeTpuueckas (UucC-TpaHc-) uzoMmepus. Dusndyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPHUCOCAUHEHUS, 3aMEIICHUS B O-TOJIOKEHUE
Ipy JABOMHOM CBS3W, MOJIUMEpHU3aluu U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIe peakiny Ha JBOMHYIO CBS3b. CrIOCOOBI MONYYEHUS U MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHbBIE, U30JIUPOBAHHBIC,
Kymynuposanuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHHUS M XUMHUYECKUX CBOWCTB
conpsbKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. I[lonumepuszaius
conpspKEHHBIX JueHOB. CrocOObI MOTyYeHUs U IPUMEHEHUE aTKaUCHOB.

Anxunbl. ['oMonorudyeckuii psj ankuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl alIKUHOB, Sp-
rudpuan3anus aTOMHBIX opOuTaned yriepona. dusnyeckre CBOWCTBA aTKUHOB.
XHWMHUYECKAE  CBOWMCTBA:  pEaKIUU  NPUCOCAWHEHUS,  JUMEpU3ALUU U
TPUMEPU3ALNY, OKUCIEHUSA. KUCIIOTHBIE CBOIICTBA aIKUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO cBs3b. KauecTBeHHBIE peakinu Ha TPOMHYIO CBsA3b. CIOCOObI MOIydeHUS
Y IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue YrieBoAOpoAbl (apeHbl). ['OMONOrMYecKuil psii apeHoB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHHE MOJICKYJbl OeH30Ma. DU3UYECKHE CBOMCTBAa apeHOB. XHUMHUYECKHUE
CBOMCTBa O€H30J1a U €r0 TOMOJIOTOB: PEAKIUU 3aMEIICHUS B OCH30JIbHOM KOJIbLE U
YIJIEBOJOPOJHOM paJuKale, pPEeaKUUd NPUCOCANHEHUS, OKUCJIECHUE TOMOJIOTOB
oenzona. IlpencraBmeHne 00 OpPUEHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMpUMEpPEe alKUIBHBIX PpaJUKaloB, KapOOKCHUILHOM,
TUAPOKCWIBHOM, aMHHO- M HUTPOrPYIIbI, aTOMOB TajloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus crupona. CrnocoObl MOTy4eHUS U
MIPUMEHEHUE apOMAaTUUYECKHUX YTIJIEBOIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HeQTsAHbIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
KamenHnbliit yronp u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:



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

['eneTnyeckas CBA3b MEXKY Pa3IUYHBIMU KJIACCAMU YTIEBOJAOPOIOB.

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

OKCIEPUMEHTAIbHBIE METOJIbl HW3YUYCHHs] BEIIECTB M HUX MpPEeBpallleHU:
u3ydeHrue (PU3NUYECKUX CBOMCTB YTIE€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peakiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpMaHraHata Kajausi, B3aUMOJCHCTBHE alleTHICHA C
aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHaApYyKEHUE
yriaepojia ¥ BOJOPOJa B OpPraHWYECKHX BEIIECTBAX, IOJydeHUE OITHICHA U
U3Y4YeHUE €ro CBOWMCTB, O3HaKoMjieHHe C KojulekuusmMu «Hedtb» u «Yromby, C
oOpa3liaMyd  TUTACTMAcCC, KaydyKOB M PE3UHBI, MOJICIUPOBAHUE MOJICKYI
YII€BOJOPOI0B U FaJOreHIIPOU3BOIHBIX YIJIEBOJIOPOIOB.

Kuciopoaconepsxkamue opranuyeckKue coeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CcHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHosna). ['omonoruueckuil psa, obmas Qopmyna, H3oMepwHs,
HOMEHKJIaTypa U kiaccudukamus. Dusznueckre CBOMCTBA  MpeneNbHbIX
OIHOATOMHBIX CHUPTOB. BoOIOpOIHBIE CBSI3M MEXAYy MOJIEKYJIaMH CIUPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHHs, Jeruiparalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKMMH  KUCJIOTAMHU.
KauecTBeHHast peakysi Ha OJTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opram3M uenoBeka. CrmocoObl MOJTy4YeHUs W TMPUMEHEHHE OJTHOATOMHBIX
CIIUPTOB.

[IpocTeie 3duphl, HOMEHKIaTypa B u3oMepus. OCOOEHHOCTH (PU3HYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — STUIEHIVIMKOJNb U TIULEpUH. DuU3nuecKkue Hu
XUMUYECKHE CBOWMCTBA: PEAKIMU 3aMEIICHUS, B3AUMOJICICTBUE C OpraHUYEeCKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTrOaTOMHBIE
cupthl. [lpencraBneHne 0 MeXaHHW3ME pPEAKIUN HYKICO(DHIBHOTO 3aMEIICHHS.
HleiictBue Ha opranu3M denoBeka. CrmocoObl TONY4YeHHS] W TPUMEHECHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CrpoeHUE MOJEKYIbl, B3aUMHOE BJIUSHHUE TUJPOKCOTPYIIbI U
O0eH30apHOTO sAnpa. Pusnueckue cBoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



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

KapOoHunbHbie coeTuHEeHUs — albACTUIAbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHOM Tpynmbl. ['OMonOruyeckue psabl albJIeTU0B U KETOHOB, OO0IIas
dbopmyna, u3zoMepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB.  XMMHMYECKHE  CBOMCTBAa  aJIbJETMJOB M  KETOHOB:  PEaKIUH
npucoenrHeHus. OKUCIEHNE alIbIETHI0B, KAUECTBEHHBIE PEaKIIMU HA aJbJICTUIbI.
Cnoco0bI moTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE Mpe/ebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3omMepust u HOMeHkIaTypa. dusndeckue CBOMCTRA
OJIHOOCHOBHBIX MPENICIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepudUKaIuU, PEaKIUh C Y4YaCTUEM YTJIEBOJOPOJIHOIO pajuKaa.
OCOOEHHOCTH CBOWCTB MYpaBbUHOM KHUCIOTHL. [loHSITHE O NPOU3BOIHBIX
KapOOHOBBIX KHCIJIOT — CJIOXHBIX 3(upax. MHoroo6paszue KapOOHOBBIX KHUCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPEJETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKAPOOHOBBIX KUCIOT. IIpencTaBurenu BBICIITUX
KapOOHOBBIX KHUCJIOT: CTEapUHOBAs, MAJIbMUTUHOBAs, OJICMHOBAS, JUHO/EBAS,
JIUHONIeH08as KUCIIOThL. CIIOCOOBI MOTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KHCIIOT.

Cnoxueie 3¢upnl. ['oMonornueckuii psa, oOmas (opMyna, u3oMepus H
HOMEHKIaTypa. Duznyeckne M XUMHYECKUE CBOMCTBA: THUAPOJIU3 B KHUCIOW H
IEIIOYHOU Cpefe.

Kupsi. Ctpoenue, puznueckue U XUMUUECKUE CBOMCTBA KUPOB: THAPOJIN3 B
KHUCIION M 1mIeI09HOoM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HEMpEAEIbHBIX KUPHBIX KUCIOT. JKUpPBI B IPUPOJE.

MpbL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBHUE.

OO6mast xapakrepuctuka yriaeBoaoB. Kinaccudukanus yrieBoaoB (MOHO-, TU-
U Tonucaxapunbl). MoHOcaxapuabl: TIIOKO3a, (PyKTO3a, rajgakro3a, pubo3a,
ne3okcuprbo3a. dusnueckre CBONCTBA M HaXOXJEHHE B Mpupojae. POTOCHUHTES.
XHUMUYECKHE CBOMCTBA TIFOKO3bI: PEAKIIMH C YYaCTUEM CIIUPTOBBIX U aJIbJCTUIHOU
TpyMn, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHue. [IlpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MajbTo3a U
nakTo3a. BoccTaHaBnmBaromye 1 HEBOCCTAHABIMBAIOIINE aucaxapuasl. ['uaponus
nucaxapunoB. Haxoxnenue B npupojse u npuMmeHenue. lonucaxapuapl: kpaxmann,
[NIMKOTeH W 1emnono3a. CTpoeHHe MakKpOMOJEKYyJ Kpaxmania, TJIMKOTeHa U
HeJUTI0NI03bl.  PU3MYECKHME CBOMCTBA Kpaxmaja M LEJUII0JIO3bl. XHWMHUYECKHE
CBOMCTBA Kpaxmajia: TMApPOJIN3, KAYECTBEHHAs pEakuus ¢ HOJOM. XUMHYECKHE
CBOMCTBa WEJUIIOJO03bI: TUIPOJIU3, MolyuyeHue 3GUpoB 1eioiosbl. [lonstue 06
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alle€TaTHBIN MIENK).



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

A3oTcoaep:Kalnue OpraHu4ecKue coeJMHeHMs.

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

AHWIMH — TpEeACTaBUTENb aMHHOB apomaTtudeckoro psga. CrpoeHue
aHwiMHA. B3auMHOe BiMsIHUE TPYNI aTOMOB B MOJIeKyJie aHWiInHa. OcOOEHHOCTH
XUMHYECKUX CBOWCTB aHWiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudaruyeckux amuHOB. [lonmydenuwe aHunmuHa u3
HUTPOOCH301A.

AmMuHOKUCcI0TEL.. HomMeHknarypa u n3omepusi. OTaesbHbIE TPEACTABUTENH Of-
AMHMHOKHCIIOT:  TJIMLWH, ajnaHuH. @Pu3nyeckue CBOMCTBA  aMHUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEepHBIX OpraHUYECKUX
COCIMHEHUN, peaklus TMOJUKOHJEHCAUU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonornueckoe 3HaueHrEe aMUHOKUCIOT. CUHTE3 U TUPOJIA3 NENTU/IOB.

benku kak mnpuponHele nonuMepsl. llepBuyHasg, BTOpUYHAs UM TPETHYHAA
CTpyKTypa OenkoB. XHMHUYECKHE CBOMCTBAa OEJIKOB: TUIPOJIW3, JE€HATypauus,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAIIbHbIE METOAbl HW3YUYEHHUsI BEIIECTB M HUX IPEBPAILLICHUI:
pacTBopeHHEe O€NKOB B BOJE, AEHATypalusi OEIKOB MpPU HATPEBAHUM, I[BETHBIC
peakiuu Ha O€JKW, peIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«AsoTconeprkaiue OpraHu4eCcKue COEZIMHEHUS " «Pacno3naBanue
OPraHUYECKUX COCTMHEHUI.

BricokOMOJIEKY/ISAPHbIE COCIMHEHUS.

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPU3ALNN, CPEAHSSI MOJEKYJISIpHAs



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

[Tonumepubsie wmatepuanbl. I[lmactmacchl (MOMUATUIICH, MOJUIPOIUIICH,
MOJIMBUHUWIXJIOPU,  MOJTUCTUPOJ, TMOJIUMETUIMETAKpuiIaT, MOJUKApOOHATHI,
noMATHICHTepeTanaT). Y Tin3anus 1 nepepadboTka miacTuka.

DnacToMepsl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE Kay4yKd
(OyTamueHOBbIN, XJIOPONMPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

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

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

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
03HAKOMJICHHE C 00pa3liaMH MPUPOJHBIX M UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAcc,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a7au 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxaenue wmoliekyaspHor (OpMysbl OPraHMYECKOrO COCIMHEHHUS TI0
MacCOBBIM  JIOJISIM  DJIEMEHTOB, BXOJAIIUX B €ro COCTaB, HaXOXJICHHUE
MOJIEKYJISIpHOW  (OpMYJIbl OPraHUYECKOro COeAuHEHUsT 1Mo wmacce (00bEMY)
POJYKTOB CTOpaHMs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peaklud W/WIM HCXOIHBIX BEUIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (POpMYIIbI
OpraHMYecKOro BEIIeCTBA HAa OCHOBE €ro XMMHUYECKUX CBOWCTB WJIM CIOCOOOB
NOJIYYEHUS, ONPENEJICHHE JOJH BBIXOAA NPOAYKTa PEAKIUU OT TEOPETHUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBA3EH MPU U3YUYEHUHU OPraHUYECKONW XMMHUU B
10 kmacce OCYIECTBISIETCS 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX E€CTECTBEHHO-
Hay4YHbIX TIOHSATUW, TaK W TMOHATHI, MPUHATBIX B OTIAEIBHBIX MpEeaMeTax
€CTECTBEHHO-HAYYHOIO IIUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MTOHATHUS: SIBIICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHWs, 3aKOH, aHaJIM3, CHUHTE3, Kiaccuukaius, HaOIOIeHNEe, H3MEpEHueE,
AKCHEPUMEHT, MOJIEJIb, MOJICIIUPOBAHHUE.

du3nuka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (DU3WYECKUE BEJIUYUHBI, €IUHHIBI HU3MEPEHHs, CKOPOCTh, SHEPIUs,
Macca.

buonorusi: knmetka, opraHusM, JKOcHCTeMa, Owuocdepa, MeTadoIHu3M,
HACJIEJICTBEHHOCTh, aBTOTPOMHBIN U TreTepoTpOodHBIA TUI MHUTaHUSA, OpPOXKEHUE,



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

['eorpadus: none3Hble HCKOMaeMble, TOTIIUBO.

TexHomorusi: MNHUIIEBbIE MPOAYKTHl, OCHOBHI PAIMOHATIBHOTO THTAHUS,
MOIOIIHE CPENICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETUYECKIX BOJIOKOH.

11 KVIACC

OBIIAA N HEOPTAHNYECKASA XUMUA

TeopeTnyeckre OCHOBbI XUMHUM.

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

[Tepuonnueckuii 3akoH u Ilepronnueckas cuctreMa XUMUYECKUX DJIEMEHTOB
JI.1. MenneneeBa. CBsizp nepuoandeckoro 3akoHa u Ilepumoandeckoil cucteMbl
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHUSI  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CIOXHBIX BELIECTB [0 TpyNImaM W NEpHoJaM. 3HA4YCHUE
nepuoanyeckoro 3akona [.1. Mennaeneena.

XuMHu4ueckass CBSI3b. BHAbl XHMHYECKOM CBS3M: KOBaJ€HTHas, WOHHAas,
MeTajuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMEHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUsl U JIMHA CBsI3U. [[0aspHOCTD, HANIPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM CBs3u. KpartHble cBsA3u. BopopoaHas CBs3b.
MexMOJIEKYIIApHBIE B3aUMOICCTBUS.

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

[IpencraBieHne 0 KOMIUIEKCHBIX coeIMHEHUAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUraHAbl. 3HAUYEHHE KOMIUIEKCHBIX COEJIUHEHUH.
[ToHATHE O KOOPAMHALIMOHHOW XVMUMU.

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

[TonaTue o nucnepcHbix cucremax. VictunHble pactBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHUEHTPALUH PACTBOPOB:
MAaccoBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIpHAsA KOHILEHTpauus. HacellienHbie n
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamoruaparst.



Knaccudukanus u HOMEHKIaTypa HEOPraHMYECKUX BEIEeCTB. TpUBHUAIIbHBIC
Ha3BAaHUS OTJECIbHBIX MPEICTABUTENEH HEOPraHMUYECKUX BEIIECTB.

Knaccudukanus XMMHUECKHX peakuil B HEOPraHUYECKON W OpraHMYeCcKou
XUMHM. 3aKOH COXPAHEHHS] MacChl BEIIECTB; 3aKOH COXPAHEHHUS] M MPEBPALLCHUS
SHEPIUM MPU XUMHUYECKUX peakiusax. TernoBbie 3PpGheKThl XUMHUUECKUX PEaKIU.
TepMoxXuMHYECKUE YPaBHEHUS.

CkopocTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3Iu4yHbIX (haKTOPOB.
['omoreHHbIe U reTeporeHHbie peakuuu. Katanus u katanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHsi. DakTOphI, BIMSIONIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunnun Jle [larense.

OnekTponuTnyeckas aucconuainus. CuwibHbie U cla0ble AJIEKTPOJIHTHI.
Crenenp auccoumanuu. Cpena BOJHBIX PacTBOPOB: KHUCJIOTHas, HEUTpasibHAas,
mienounas. Bomopoaueiii nmokazatens (pH) pactBopa. I'maponus comeii. Peakiuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIBbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTaHOBUTENb. lIpoliecchl OKHCIEHUS M BOCCTaHOBJICHMUSI.
Baxneiiimue OKUCIMTENM W BOCCTAaHOBUTENIHM. MeToa 3JIeKTpoHHOTo OarnaHca.
DJIEKTPOJIN3 PAaCTBOPOB U PACIIABOB BEIIECTB.

OKCNEpUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBpaIlCHUI:
pa3ioKeHUE TMEPOKCHAA BOJOpOJAa B TMPUCYTCTBUM KaTajau3aTopa, MOJIEIH
KPUCTAJUTMYECKUX PEIIETOK, IPOBEJICHUE PEaKIIuii HOHHOTO OOMEHa, oIpe/ielieHre
Cpelbl PacTBOPOB C IOMOIIBIO HHAUKATOPOB, HU3YUYCHUE BIUAHUSA PA3TUYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUYECKOM pEAKIMH W TIOJIOKEHHE XUMHYECKOTO
paBHOBECHSL.

Heopranuueckast XuMusl.

[Tonoxenne HemeraiuioB B llepuogumueckon cucremMe XUMHUYECKHUX
anemenToB [[.M. MeHneneeBa 1 0COOEHHOCTH CTPOCHHUS MX aTOMOB. DU3MYECKUE
CBOMCTBA HEMETAJJIOB. AJUIOTPOINHUS HEMETAJUIOB (Ha MpPUMEpPE KUCIOPOJa, CEpHI,
docdopa u yriaeposa).

Bonopon. Ilomydyenue, ¢usndeckne M XHMHYECCKHE CBOMCTBA: PEaKIUU C
METAJUIAMA M  HEMETaUIaMHM, BOCCTAaHOBUTEJIBHBIE CBOMCTBA. ['mMapuabl.
TonnuBHBIE IIEMEHTHI.

lamorensl. HaxoxneHue B TpUpoie, COCOOBI TONydeHUs, (HU3UYECKUE |
XUMHWYECKHE CBOMCTBA. ['asioreHoBOIOpOAbl. BakHeHIne KUCIOPOACOIepKaIIue
COeMHEHUS TanoreHoB. JlabopaTopHbie W TMPOMBIIUICHHBIE CIIOCOOBI TOTYyYCHUS
rajgoreHoB. [I[puMeHeHne rajJoreHoB U UX COCTMHEHNN.



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

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 mpUpoAe, CHOCOOBbI MONYYEHHs, (PU3HYECKHE WU
XUMUYECKHE CBOMCTBA. AMMHMAK, HUTPUALI. OKCHABI a30Ta. A30THCTas U a30THAs
KHUCIIOTHI ¥ UX coyii. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHL. [I[puMeHeHue azota
U €ro COeIMHECHUMN. A30THBIE YI0OpEHMUSI.

®docdop. Haxoxaenue B mpupoje, crnocoObl ToONydeHUs, (puznueckue u
xumuueckue cBoictBa. dochuasr u dochun. Oxcunbl docdopa, dochopHas
kucnora u e€ conu. Ilpumenenue Qocdopa u ero coenunenuit. dochopHbie
yI00peHus.

Yrnepon, HaxoXJaeHWEe B OpUpOJE. AJUIOTPONHBIE  MOAUDUKAIIWU.
dusznyeckue W XUMHUYECKHE CBOWCTBA TPOCTBIX BEIIECTB, O0OpPa30BaHHBIX
yraeponoM. Okcua yraepoaa(ll), okcun yrimepona(IV), yronpHas kuciota u e
COJIM. AKTHBHPOBAaHHBIN yroiyb, ancopOuusa. Dymnepensl, rpadeH, yriepojaHble
HaHOTPYOKu. [IprMeHeHne MpOoCThIX BEIIECTB, 0OPAa30BAHHBIX YIJIEPOJIOM, U €T0
COE€IMHEHUM.

Kpemuuii. HaxoxnaeHue B mpupojie, CIOCOObI TOJy4YeHHs, (PU3UUECKHE U
xuMuueckue cpoiictBa. Oxcua kpemuusi(IV), kpeMHHEBas KUCIOTA, CUIMKATHI.
[IpuMeHeHue kpeMHUs U ero coequHeHuil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIIA.

[Tonoxenune mMetaiuioB B Ilepuoanueckor cuCTeMe XUMUYECKUX DIJIEMEHTOB.
OcOOEHHOCTH CTPOCHUS DJIIEKTPOHHBIX 000JIOYEK aToMOB MeTauioB. OOmue
¢usnueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsioB B OBITY W TEXHUKE.
CriaBbl METAILIOB.

DNEeKTPOXUMUYECKUN psif  HanmpspkeHuid MeTtawioB. OOmme  crnocoObl

MOJy4YECHUS METAJIOB: TUAPOMETAIITYPIHUS, APOMETAILTYPIusl,
anekTpoMeramuryprus. [lonsitue o koppo3uu MetamuioB. CHocoObl 3allMTHI OT
KOpPpO3UH.

Oo6mrast xapakrtepuctuka MeTawioB [A-rpynmsr [lepuognyueckoit cCUCTEMBI
XUMUYECKUX 23yeMeHTOB. Hatpuii u kanuii: mnonyyeHue, (QU3NUYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE MTPOCTHIX BEIIECTB U UX COCTUHEHUM.

O6mrast xapakrepuctuka metamioB I[A-rpymmer [lepuonnyeckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaublUi: NoJiydyeHue, (QPU3NYEeCKue u
XUMHUYECKHE CBOWCTBA, IPUMEHEHUE IIPOCTHIX BEIIECTB W HX COCAUHECHUMU.
XKécTkoCTh BOABI U CLIOCOOBI €€ yCTpaHECHUSI.



AJIOMUHUN: TIONTyYyeHue, GU3NYECKUe U XUMMUYECKUE CBOMCTBA, MTPUMEHEHHE
MIPOCTOTO BEIIECTBA M €ro coeAuHeHWil. AMQOTepHbIE CBOHCTBA OKCHAA H
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

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

®uU3NYECKUe U XMMHUYECKHE CBOMCTBA XpoMa U €ro coeauHeHuil. OKCuabl u
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U AuUXpOMaThl, UX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyyeHrne U NpUMEHEHUE XpoMa.

Ou3nyeckue M XMMHUYECKHE CBOMCTBA MapraHila M €ro COCAWHECHUM.
Baxneitmue coenunenuss wmapranma(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 kenesza(ll) u sxeneza(Ill). [TonyueHue u mpuMeHEHHUE Kee3a
U €ro CILIABOB.

DU3UYECKUE U XMMUYECKHE CBOWCTBA MEIU U €€ coenqnHeHui. [lonyuenue u
NPUMEHEHUE MEJIU U €€ COSTUHECHU M.

[Muuk: mnomydyeHue, (PU3NMUECKHE U XUMHYECKHE CBOHCTBA. AMQoOTEpHBIC
CBOICTBA OKCH/IA ¥ TUJPOKCHUAA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IpuMeHenune
LIMHKA U €TO COCIUHEHUM.

OKCIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
U3ydyeHre oO0pa3l0oB HEMETaIOB, ropeHue cepwl, gocdopa, kene3a, MarHus B
KHCJIOpOJE, M3Y4YEHHE KOJUIEKIMH «MeTamuibl W CIUIaBbl», B3aWUMOJICHCTBUE
MIEJIOYHBIX U MIEJT0YHO3EMETbHBIX METAJUIOB C BOAOW (BO3MOXHO HCIOJIb30BAaHUE
BUJIEOMATEpUaIoB), B3aUMOJCHCTBUE LIMHKA U JKeJie3a C pacTBOpaMU KHUCIOT U
1I€JI04€M, KAYECTBEHHBIC PEAKIIMM HA HEOPTaHUUYECKME aHUOHBI, KATUOH BOJOPO/a
U KaTHOHbl METAJUIOB, B3aMMOJEUCTBUE THUIPOKCUIOB AIOMHHUSA W ILHUHKA C
pacTBOpamMu KHUCJIOT U ILIEJIOYEH, PELICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TEMaMm
«lanorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U UX COCTUHEHUNY,
«MeTaubl TJIaBHBIX NOATPYIID, «MeTaibl TOOOYHBIX HOATPYIII.

XUMHUSA U KU3Hb.

Ponp xuMun B o0ecrieueHr yCTOMYMBOTO pa3BUTHS ueiaoBedyecTBa. [lonstue
O HAy4yHbIX METOJaxX II03HAHHUS M METOAOJIOTMA HAYYHOrO MCCIEI0BAHUS.
HayuHble npuHIMIIBI OpraHU3alui XMMUYECKOT0 NMPOU3BOACTBA. [[pombIiieHHbBIE
crocoObl MOYYEHHUs BaXKHEUIIMX BELIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOU KHCIIOTHI, MeTaHoJa). [IpombIlIeHHBIE CITOCOOBI MOMYYEHUSI METAJIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOMIEH Cpeabl U €r0 MOCHEACTBHUS.
Ponp xumuu B o0ecreueHnH SHEPreTuueckoil 0€30MacHOCTH.

Xumus H© 310poBbe uenoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuiia
WCIOJIb30BAHUS JICKAPCTBEHHBIX MTpenapaToB. Pojap XuMuu B pa3BUTUN MEAULIUHBI.



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

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumusi. [lpaBuia
0e30MacHOr0 MCIHOJB30BAHMS MpPEeNaparoB OBITOBOM XUMUU B TOBCEAHEBHOMU
KU3ZHHU.

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

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKrue U MUHEPaIbHbIE YI0OpECHHUS.

CoBpeMeHHBbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepamuKa.
Marepuansl s 3JeKTpoHUKU. HaHoTexHOIOTH Y.

PacuétHrle 3agaun.

Pacuétel: Macchl BelmiecTBa WM 00BEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WIM O00BEMY OHOTO M3 Y4YaCTBYIOIIMX B PEAaKIUU BEIIECTB,
Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CIH OJIHO U3
BEIIIECTB MMEET MpPUMECH, Macchl (00BbEMa, KOJMYECTBA BEIIECTBA) MPOAYKTA
peakuuu, €eciu OJHO U3 BEIIECTB JaHO B BHUJE pacTBOpa C ONpeaeiaEéHHOU
MaccoBOM JoJie pacTBOPEHHOIO BELIECTBA, MAacCOBOW JOJIM U MOJISPHOU
KOHIICHTpAIIMM BEIIECTBA B PAcTBOPE, JOJW BBIXOJA TNPOJAYKTAa pEaKIUuu OT
TEOPETUYECKU BO3ZMOKHOTO.

MexnpenMeTHbIE CBS3H.

Peanuzanuss  MeXnpeaMETHBIX  CBsA3€dl TpU  M3YyYEeHUH oOOmed o
HeopraHmdeckoil xumuu B 11 Kilacce OCyIIeCTBISETCS Yepe3 UCIOIb30BaHUE Kak
oOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U TOHSITHM, MPUHATHIX B OTACIBHBIX
IpeMeTax eCTECTBEHHO-HAYYHOTO IHKIIA.

OO0mre ecTecCTBEHHO-HAYYHBIEC MMOHATHUS: SIBICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHaJIU3, CUHTE3, KiIacCUpUKAIs, NEPUOJUIHOCTh, HAOIIOACHHE,
U3MepeHune, IKCIIEPUMEHT, MOJIEITh, MOJICITUPOBAHUE.

®usnka: MaTepus, MUKPOMHUP, MaKpOMHUpP, aTOM, DIIEKTPOH, IIPOTOH,
HEWUTPOH, UOH, U30TOIbI, PAAMOAKTUBHOCTh, MOJIEKYJIA, SHEPT€TUUECKUN YPOBEHbD,
BEILIECTBO, TEJIO, OOBEM, arperaTHO€ COCTOSIHUE BEIECTBA, WJICAJIbHBIA ras,
¢du3nyuecKkre BEIUYNHBI, €IMHULIBI U3MEPEHUS, CKOPOCTbh, SHEPTHS, Macca.

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

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

TexHoNmorus: XMMHUUYECKass MPOMBIIIJIEHHOCTh, METAJTYpPTHUsl, CTPOUTEIbHbIE
MaTepualbl, CEJIbCKOXO035UCTBEHHOE MPOU3BOJCTBO, MUIIEBAS] MPOMBIIIIEHHOCTD,
dbapmarieBTHUECKAS MPOMBIIIJIEHHOCTb, MIPOU3BO/ICTBO KOCMETHYECKUX



mnmpemnaparoB, MPOMU3BOACTBO KOHCTPYKIMOHHBIX MAaTCpHUaloB, OSJICKTPOHHAA
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 PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUS» Ha YpOBHE CPEIHETro
oOmero oOpa3oBaHUsl BBIJAEICHBl CIEAYIONIME COCTABISIIOLIME: OCO3HAHUE
0o0yJarolmuUMHUCsT POCCUMCKON TpaXJaHCKOWM HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH M CAMOOIIPEAEIEHUIO; HAIMUYME MOTUBALIMM K
0Oy4eHHIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHSATHIMH B OOIIECTBE TMpaBUJIaMU W HOPMaMH TIOBEJCHMsS; HAIUYUE
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbl; CIIOCOOHOCTh CTABUTD 1I€JIM U CTPOUTH
’KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS IMpeAMeTa «XHUMHS»  OTPAKaAIOT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEIBHON M MPAKTHYECKOW JEATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3aini 00pa3oBaTeIbHON JesTEIbHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS TMpeameTa «XHUMHUS»  OTpaKaroT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHONM M MPAKTHUYECKOW JeATEIbHOCTH
oOydarmuxcs B Mpoliecce peaan3alud o0pa3oBaTelIbHON JeATeIbHOCTH, B TOM
YHUCJIE€ B YaCTH:

1) rpa:xaaHCKOro BOCIMTAHMS:

OCO3HaHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEM,
YBAXKEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M TMO3HABATEIBHBIX 33714, BHITTOJIHEHUH
XUMUYECKUX SKCIIEPUMEHTOB;

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

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LEHHOCTHOI'O OTHOIIEHHMSI K MCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTE€UYECTBECHHOUN XMMUH;

YBO)KEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MIPAKTHUECKOTO
MPUIOKEHHUS] XUMHM, OCO3HAHUSI TOrO, YTO JAHHBIE HAaYKH €CThb pPE3ylbTaT
JUINTENbHBIX ~ HAOMIONEHUM, KpPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;



MHTEpeca M TMO3HABATEJIbHBIX MOTHBOB B TMOJYYEHHUU U TMOCIEAYIOMIEM
aHanu3e MH(pOpMAIMKU O MEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOMU
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIEHMBATh CUTYAIlMH, CBA3AHHBIE C XUMUUECKUMHU SIBJICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEILICHUS, OPUCHTUPYSACH Ha MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOUX TOBApHIICH C
MO3UIIMA HPABCTBEHHBIX M MPABOBBIX HOPM M C YUETOM OCO3HAHMS IMOCIEIACTBUM
MOCTYTIKOB;

4) dpopmMupoBaHus KYJbTYPBbI 310POBbS:

NOHMMAaHHUS IEHHOCTeW 370poBOro M 0Oe3zomacHoro oOpa3a JKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUSI K COOCTBEHHOMY (PU3MUECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

coOJIFO/ICHUST TIpaBUJl OE301AaCHOr0 OOpallleHUs] C BEIIECTBAMH B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU JCATEIHLHOCTH;

NMOHUMAHUSI IIEHHOCTU TPABUJI HWHIWBUAYATBHOTO U  KOJUICKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYaIUsX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSITHS BPEAHBIX MPUBBIYEK (yrmoTpebdieHus
aJIKOT0JIsl, HAPKOTHUKOB, KYpEHUS );

S) Tpy10BOro BOCIIMTAHMS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIE0BATENbCKOM
NESTEIBHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM W  APYrWX BHIAX
NEATEINbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4yacTHE€ B PEUICHUHW NPaKTUYECKUX 3ajad
COIMAIbHOM HANPaBJIEHHOCTH (B paMKax CBOETO KJjiacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHHUS IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSM TpyJAa U pe3yJibTaTaM TPYJI0BOW JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAMBUIYAIbHOW TpPaeKTOPUH
oOpa3oBanus, Oynmymieil mpodeccun W peanu3aniil COOCTBEHHBIX >KH3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUU, UHTEPECOB U
moTpeOHOCTEH 00IIeCTBA;

6) PK0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTUYECKHU 11€JIECOO00PA3HOr0 OTHOUIEHUS K MPUPOJAEC KAK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3E€MIIE;

MMOHMMAHMS TJIOOATBHOTO XapakTepa SKOJOTMYECKUX MpoOjieM, BIMSHUS
AKOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE MTPUPOJIHON U COLMATIBHON CPEIbI;



OCO3HAHUSI HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHXKEHUM XUMHHM IS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAOTIOIB30BaAHNUS;

AKTUBHOI'O HENPUATUSA JCHUCTBUM, MPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejlle, YMEHHsSI MPOTHO3UPOBATh HEOJIArONMPUSITHBIE IKOJIOTHUYECKUE
MOCJICACTBUS MPEANIPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAIIATh UX;

HAJIUYUS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OTbITa NEeATeNIbHOCTU HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMU B TTO3HABATEIHLHOM, KOMMYHUKATUBHOW W COIMATBHOM
MpaKkTUKEe, CHOCOOHOCTHU W YMEHHSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemo(poouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH,

NMOHUMaHUs CrnenupUKH XUMHUM KaK HayKd, OCO3HaHUs €& poiu B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBICHUs 00 OKPYKArOIeM MHUPE KaK O €AMHCTBE MPHUPOJLI U YEJIOBEKA, B
MO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NPoOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS;

yOexXaEHHOCTH B 0COOOM  3HAYMMOCTH XHMHUU JJIE  COBPEMEHHOM
UUMBUIIM3AlMNA: B €€ T'yMaHUCTUYECKOW HAIPaBIECHHOCTH W BAXKHOW pOJIU B
CO37aHMM HOBOM 0a3bl MaTepUaNbHOM KYyJIbTYpbl, B PEIICHUU TJI00ATBHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UYEJIOBEYECTBA — CHIPHEBOM, ISHEPreTUUYECKOMH,
MUIIEBOM U 3KOJOTUYECKON O€30MacHOCTH, B Pa3BUTUMU MEIUIIMHBI, 00ECIeUYeHUN
YCIIOBUHN YCHEIIHOTO TPYJa M DKOJIOTHUYECKH KOM(POPTHOM >KM3HU KaXKIOTO ujeHa
00I1IeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMMaHUs CYHIIHOCTH METOJOB
MO3HAHUS, UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
MOJIy4aeMble 3HAHUS JJIs aHAIHM3a U OOBSICHEHUS SIBICHUN OKPYXAIOIIETO MUpa |
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HaydyHbIX ()aKTOB U HMEIOIIMXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIB30BaTh XWMHYECKUE 3HAHUS IS
peuieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUSX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIBCKOM €SI TENbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHIO W
caMOOOpa30BaHNI0, K AKTHBHOMY IIOJYYEHUIO HOBBIX 3HAHWM [0 XHMHHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccruoHaIbHOU
NeSATEebHOCTH.



METAINPEIMETHBIE PE3YJIbTATBI

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

3HAUMMBbIE IS bopMHpOBaHUS ~ MHPOBO33PEHHUS oOy4Jaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHITHS, OTpakarollue
LEJIOCTHOCTh HAyYyHOM KapTHHbBI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (MarTepusi, BEILECTBO, SHEPIUs, sIBJICHHE,
Ipolecc, CUCTEMa, Hay4YHbIA (PakT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHe);

yYHHUBEpCaIbHbIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), o0ecreynBaroIme dbopmHpoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COLMATBHON KOMIETEHIIMN 00yUYatoIInXCs;
CIIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BAaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHMS U yYHHUBEPCAIbHBIC YYCOHBIC
JEUCTBUS B TTO3HABATEILHON U COLIMATILHOM MIPAKTHUKE.

MeTtanpeaMeTHbIe Ppe3yabTaThl OTPAXKalOT OBJIAJACHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCJIIbHBIMH, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
e CTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

1) 6a30Bble JJOrHYecKHe JAeCTBUS:

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

ONpEeNeNATh LENNu ACATEIbHOCTH, 3ajlaBasi HapamMeTpbl U KPUTEPUU HX
TOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl IECSITENBHOCTH C IOCTABICHHBIMU LIEISAMU;

UCIIOJIB30BAaTh NPU OCBOEHUU 3HAHUM NPUEMBI JIOTMYECKOTO MBIIUICHHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIOUIUE TIOHATUS JIJISI OOBSICHEHUS! OTJCIBHBIX (DAKTOB U
SIBIICHU;

BHIOMpATh OCHOBAaHUS W KPUTEPUU [JIs KIacCU(PUKAIMKM BEIIECTB W
XUMHUYECKUX PEaKIUil;

yCTaHABIIMBATh MNPUYMHHO-CICICTBEHHbIE CBA3M MEXKAY H3Yy4YaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTUUECKUE PACCYKIEHHUS (MHAYKTUBHbBIC, JAEAYKTHBHBIE, IO
AHAJIOTUH), BBIABIISITh 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUSAX, GOPMYIMPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MIPUMEHSITH B MPOIECCe MO3HAHUS HCIOJIb3yeMble B XUMHUHM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUuUeckas (QopMmysa, ypaBHEHHE XUMHUYECKOMN



peakiuu — MpU PEIICHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUYECKHUX 3ajad,
MIPUMEHSITh Ha3BAaHHBIE MOJEJIBHBIC MPE/ICTABICHUS ISl BBISIBIICHUS] XapaKTEPHBIX
MIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUN.

2) 0a3oBbIe HCCIIe0BaTEIbCKUE IeHCTBUS:

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

dbopMyITHUpOBATH LIEJIHM U 33J1a4d UCCIICIOBAHMS, UCIIOIh30BaTh TOCTABICHHBIE
U CaMOCTOSITETbHO C(HOPMYJIUPOBAHHBIE BOMPOCHI B KaueCTBE WHCTPYMEHTA
MO3HAHMS U OCHOBBI I (DOPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYKJICHUH;

BJIAJICTh HABBIKAMU CaMOCTOSITEJIBHOTO TIUIAHWUPOBAHHUS M TPOBEACHUS
YUCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJI0/IaTh 3a XOJOM
mpoiiecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (HOpMYyJIHpPOBAThH
0000ITIeHNS ¥ BBIBOABI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YILTATOB UCCIICIOBAHMS,
COCTaBJISITh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTth OMNBIT YYEHHUYECKOM HCCIEOBATEILCKOM M  MPOCKTHOU
NEATeNIbHOCTH, TMPOSIBIATh CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIBHOMY
MOMCKY METOJIOB PEIICHHUS TMPAaKTUYECKUX 3a]a4, NPUMEHEHUIO pPa3InYHbIX
METOJIOB MO3HAHUS.

3) paboTa ¢ nunpopmaumeii:

OpUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX WHPOpMaKK (HAy4HO-
NOMYJsIpHAsl JIUTepaTypa XHMHUYECKOrO COJEpXKaHUsl, CIpPaBOYHbIE TOCOOUS,
pecypcel MHTepHeTa), aHAaIM3UpOBaTh MH(OPMAIUIO Pa3IMYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTD u
HENIPOTHUBOPEUUBOCTb;

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

npUOOPETaTh OMNBIT HCIOJIB30BAHUA HWH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TE€XHOJIOTUH U Pa3IMYHbIX IOUCKOBBIX CUCTEM,;

CaMOCTOSITETLHO  BBIOMpATh  ONTHMAIBbHYIO  (GOpMy  TIpEICTaBICHUSA
uHdopmarmu (cxeMbl, rpaduKH, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KayecTBE CpeAcTBa Mpu padbore c
XUMUYECKOW WH(MOpMalMel: TPUMEHITh MEXNpeIMeTHbIe ((pu3nMuecKkue u
MaTeMaTU4YeCKUE) 3HAKU U CUMBOJIbI, (POpMYJIbl, aOOpeBHATYpbl, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CMMBOJIMYCCKUC CPCACTBA HAI'JTIAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHﬂ:



3a/1aBaTh BOIPOCHI MO CYLIECTBY 00CYK1a€MOM TEMBI B X0J1€ 1UAJI0Ta U/WUiIH
JTUCKYCCHUH, BBICKA3bIBAaTh UJEH, (DOPMYIMPOBATH CBOU MPEIIIOKEHUS
OTHOCHTEJIBHO BBINOJHEHHS IPEMJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C IPE3CHTAlMEN PE3YyJbTATOB MO3HABATEIBHON HEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKOU pabOThI MO MCCIEAOBAHUIO CBOICTB
U3Yy4aeMbIX BEIIECTB, pealn3alui y4eOHOTO TPOEKTa, U (OPMYIUPOBATH BHIBOIBI
[0 pPE3yJIbTaTaM IPOBEAEHHBIX HMCCIECNOBAHUN IMYTEM COIJIACOBAHUS IO3UIUMKA B
X0/J1e 00CYKJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHHBepCAJIbHbIC y4eOHbIC NeHCTBHS:

CaMOCTOATENILHO TUIAHUPOBATh M OCYHIECTBISTH CBOIO MO3HABATEIBHYIO
JeSATENbHOCTh, OMpenesss €€ Ueau M 3aJaud, KOHTPOJIUPOBATH M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpEJIaraéMblii  aNrOpuUTM JEHUCTBUIA TIpH
BBIMIOJTHEHUM Y4YeOHBIX M HCCJENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
3G (exTUBHBIN crmoco0 HX pemieHus ¢ y4€TOM TMOJy4YeHHs HOBBIX 3HAHHHU O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYLIECTBIIITh CAaMOKOHTPOJIb JIESITEIBHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATHBI

[IpenmeTHbBIC pe3yabTaThl OCBOCHHS MPOTrPAMMBI 10 XUMUU HA yTiayOJIEHHOM
YpOBHE Ha YPOBHE CpeJHEro oOmiero oO0pa3oBaHMs BKIOYAIOT CHEIU(PUICCKUEC
JUISL y4eOHOTO MpeaMeTa « XUMHUS» HaydHbIC 3HAHMSI, YMEHHS U CITIOCOOBI ISHCTBUI
M0 OCBOCHHIO, MHTEPIIPETAIIUU W MPEOOPa30BAHUIO 3HAHUM, BHUIBI EATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHMSI M MPUMEHEHWIO 3HAHWUW B PA3IMYHBIX yUeOHBIX
CUTyalusiX, a TAaK’K€ B PEaJbHbIX )KU3HEHHBIX CUTYaIIUsX, CBSI3aHHBIX ¢ XUMHEil. B
porpaMMe IO XUMHUU MPEIMETHbIE PE3yNbTaThl MPEACTABIEHBI [0 T0JaM
W3YUYECHUS.

10 KJIACC

[IpeameTHble  pe3yabTaThl OCBOEHHSI Kypca «OpraHudeckas XuMUS»
OTPaXKaIoT:

c(hOpPMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAUYCHWU OPTaHHYECKOU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ POJu B OOECICUCHHH YCTOMYMBOIO
Pa3BUTHA YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTeTUUYECKON U



MUIIEBONM 0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEpUAJIOB,
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  XMMHYECKMX  3HAHUW, 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, 3JIEKTPOOTPHUIATEIbHOCTD, CTENIEHb OKHUCIEHHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00bEM, YIIIEpOAHBIN CKelleT, PYHKIIMOHAIbHAS
rpymmna, pajaudkan, CTPYKTypHbie ¢Gopmylibl  (pa3BEPHYTHIE, COKpaIIEHHEIE,
CKEJICTHBIE), HM30MEpHUsl CTPYKTypHass M MPOCTPAHCTBEHHAs (reomMeTpuyeckas,
ONTHUYECKAas), HM30MEPbl, T'OMOJOTUYECKUNA pANl, TOMOJOTH, YTIEBOAOPOJIbI,
KHUCTIOPO/I- U a30TCOJEpKalUe OpraHUYeCKUe COCAMHEHHS, MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COEIMHEHHUS; TEOPUH, 3aKOHBI
(nepuoaunueckuii 3akon J[. M. MenneneeBa, Teopusi CTPOCHHsSI OpraHUYECKHUX
BeniecTB A. M. ByTiepoBa, 3ak0OH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TPEBPAIICHUS DSHEPrUM TMpPU XUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN A3bIK XMMHUHU, MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE
NOHUMAaHHUSI IPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHUX SIBICHUM; MPEICTABICHHS
O MEXaHH3MaxX XHMHUYECKHX pPEaKlIHi, TEPMOIUHAMHYECKUX KM KUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aUMHOM BIIMSHUM aTOMOB U TPYIIl aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIH W Me30oMepHBIN 3¢ dexTrl, opuentantsl | u Il pona);
(akTONOTHYECKHE CBEJICHHUSI O CBOMCTBAaX, COCTaBe, MOIYYCHHUH U OE30MacHOM
UCIIOJIb30BAaHUM BAKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
NESTENBbHOCTH  YeJIOBeKa, OOMIMX  HAyYHbIX MPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA (HA MIPUMEPE MPOU3BOJICTBA METAHOIA, TTepepaboTku HedTH);

c(hOpMHUPOBAHHOCTh YMEHHUI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHaBIMBAaTbUX B3aUMOCBSI3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHSATHUS MPU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHIA:

HCIIOJIb30BaTh XUMHUUYECKYI0 CUMBOJIUKY Ui COCTABJIEHUS MOJICKYJISIPHBIX W
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX U CKEJIETHBIX) (OPMYII OPTaHHIECKHUX
BEIIECTB;

COCTaBJISITh YPABHEHUSI XMMHYECKUX PEAKIIMA U PACKpPbIBATH MX CYIIHOCTD:
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ pEAKUUA  TOCPEICTBOM  COCTaBIICHHS
AJIEKTPOHHOTO 0OajaHca »ATUX peakiuil, peakiuil HOHHOro OOMeHa MyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUM;



M3rOTaBIMBATh MOJECINA MOJEKYJ OPTaHUYECKUX BEIIECTB IS UILIOCTPALIUU
X XMMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHUSI;

c(hOpMUPOBAHHOCTh YMEHUM: yCTaHABIMBATh MPUHAJIC)KHOCTh HU3YyYCHHBIX
OPraHUYECKUX BEIIECTB IO HMX COCTaBy M CTPOCHUIO K OIPEAECIEHHOMY
KJIaccy/Tpynne COEIWHEHHWH, JaBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
HomeHknarype (IUPAC) u npuBoIuTh TPUBHAIBHBIC Ha3BaHMS MJIA OTACIBHBIX
MpeJCTaBUTENICH OPraHMYECKUX BEIIECTB (ITUJICH, alleTHUJICH, TOJYOJ, TIUIEPHUH,
ATUJICHTIIUKONb, (EHOJ, (QOpMaNIbIETU, alleTAIbICTU, AalleTOH, MYypaBbUHAs
KHMCJIOTa, YKCYCHasl KUCJI0Ta, CTEAPUHOBAsA, OJIEMHOBAs, NMTAJIbBMUTUHOBAsA KHUCJIOTHI,
[JIMIUH, aJlaHWH, MajibTo3a, (PpyKTO3a, aHWJIWH, AUBUHWUI, U3O0MPEH, XJIOPOIPEH,
CTUPOJI U JIpyTue);

chOpMUPOBAHHOCTh yMEHUS OMNpENENsATb BUJ XUMHUUYECKON CBSI3M B
OpraHUYEeCKUX COCAMHEHUAX (KOBaJEHTHAs W WOHHAs CBs3b, O- W T-CBS3b,
BOJOPOHAS CBSI3b);

c(hOpMUPOBAHHOCTh yMEHUS TPUMEHATH IMOJOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemecTB A. M. bytnepoBa 1 00bsICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTABa U CTPOCHUS;

chOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
dusznueckre U XUMHUYECKHME CBOMCTBA TUIUYHBIX NPEJCTABUTENEH pPAa3IMYHbIX
KJIACCOB OPraHUYECKUX BEILIECTB: AJIKAHOB, [IUKJIOAIKAHOB, AJIKEHOB, aJKAJIUECHOB,
AJKMHOB, AapPOMAaTHYECKUX YIVIEBOAOPOJIOB, CIMPTOB, aJbJIETUIOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, MPOCTBIX U CIOXHBIX 3(PUPOB, KUPOB, HUTPOCOCAUHEHUN U
aMUHOB, AMHHOKHCIIOT, O€NKOB, yIriIeBOAOB (MOHO-, IU- U TMOJIMUCAXAPHJIOB),
WUIIOCTPUPOBATh ~ TFEHETHYECKYI0  CBSA3b  MEXAY HUMH  YPaBHEHUSIMHU
COOTBETCTBYIOIIMX XUMHUYECKHX PpEAKIUHA C MCIOIb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHPOBAHHOCTh yMEHHS TOJATBEPX,AaTh Ha KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKITMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHUN OT
KPaTHOCTH U THUIMA KOBAJIEHTHOU CBSA3M (G- U T-CBSI3M), B3AUMHOT'O BIUSIHUSL aTOMOB
Y TPy aTOMOB B MOJIEKYJIAX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BAThH UCTOYHUKH YTIEBOJAOPOIHOTO
ChIpbsi (HedThb, TPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro TMepepaboTKh M
MPaKTUYECKOE IPUMEHEHHE MMPOTYKTOB MepepaboTKH;

c(hOpMHUPOBAHHOCTh BIAJCHHUS CHUCTEMON 3HAHWM O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHWS — HAOIIOICHUH, U3MEPEHUN, MOJICTUPOBAHUN, IKCIIEPUMEHTE
(peasibHOM U MBICIIEHHOM ) U YMEHUS IPUMEHSATH 3TU 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHUS PUMEHITHOCHOBHBIE ONEPAIIMN MBICTUTEIHHON
NEATeNIbHOCTH — aHaju3 W CHUHTE3, CpaBHEHHE, 000O0IleHHEe, CHUCTeMaTH3allMIo,



BBISIBJICHHE MPUYMHHO-CIEICTBEHHBIX CBSI3€M — M1 U3yUYECHUSI CBOMCTB BEIIECTB U
XUMHYECKHUX PEaKIUM;

c(hOpMUPOBAHHOCTh YMEHHII: BBISBIISITh B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUSIMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJiee OCO3HAaHHOTO TOHHMMAaHUS CYIIHOCTH MaTepUaIbHOTO €IMHCTBA MUDA,
HCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMHUU i OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

c(hOpMUPOBAHHOCTh YMEHHI: TMPOBOJUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUNA ¢ MCIOJIb30BAHUEM (DU3NUECKUX
BeIMYUH (Macca, OOBEM Ta30B, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKACHUIO XUMHUYECKOU
dbopMysbl BElIECTBA MO WM3BECTHBIM MACCOBBIM JOJISIM XHMHYECKHUX SJIEMEHTOB,
POJIYKTaM CTOpaHus, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hopMHUPOBAHHOCTh YMEHHMI: IPOTHO3UPOBATh, AHATU3UPOBATH U OICHUBATH
C TMO3WIMH  DKOJOTMYECKOHW  O€30MacHOCTH  TOCJEACTBUS  OBITOBOM
IIPOU3BOJICTBEHHOM JICATEIBLHOCTH 4YEJIOBEKa, CBS3aHHOM C TmepepaboTKoit
BEILIECTB, MUCIOJIb30BAThIIONYUYECHHbIC 3HAHUS ISl IPUHATUSA TPAMOTHBIX pEIICHUMN
poOJieM B CUTYaIHIX, CBI3aHHBIX C XUMHUEH;

c(hOpMHPOBAHHOCTh YMEHHI: CAaMOCTOATENLHO IUIAHHUPOBATH U IMPOBOJUTH
XUMUYECKUI D3KCIEPUMEHT (MOJIyYEHHE M HW3YYEHHE CBOWCTB OpPraHUYECKHX
BEILECTB, KAYECTBEHHbIC PEAKIHUU YIJIEBOAOPOAOB PpA3JIMYHBIX KIJIACCOB H
KHUCIJIOPOJICOAEPKAIINX OPraHUYECKUX BEIIECTB, PEUICHHWE AKCIEPUMEHTAJIbHBIX
3a/lady 10 PAClO3HABAHUIO OPraHMYECKUX BEIECTB) C COOJIIOJICHUEM TMPaBUII
Oe30macHOro oOpalleHWs ¢ BeleCTBAaMU W JIabOpaTOPHBIM 000PYyIOBaHHUEM,
dbopMynupoBaTh IENb HUCCIENOBAaHUA, TNPEJICTABISATh B pa3IU4YHON (dopme
pe3yAbTaThl SKCIIEPUMEHTA, AHAJTU3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTH;

c(hopMHUPOBAHHOCTh YMCHHIA:

coOMI01aTh MpaBUiia IKOJIOTHUYECKH IEeTIeCO00Pa3HOTO TOBEICHUS B OBITY U
TPYAOBOM JEATENBHOCTU B LENSAX COXPAHEHMS CBOETO 3J0pPOBbs, OKPYXaroUIEH
MIPUPOIHOM CPEIbl U JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HABaTh OIIACHOCTh TOKCHUYECKOTO JECHUCTBUS HA KUBBIE OPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbIc TTokazarens [IK;

aHAJM3UPOBATH 11€JI€CO00Pa3HOCTh NMPUMEHEHUS OPraHUYECKUX BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;

c(hOpPMHUPOBAHHOCTh YMEHUH: OCYIIECTBIATH IICJICHAMPABICHHBIN TMOUCK
XUMUYECKOU HHPOPMALIUH B Pa3IMUHBIX UICTOYHHKAX (Hay4yHasi U y4eOHO-Hay4YHas
JTUTEepaTypa, CpeacTBa MaccoBoi nHpopmaimu, IHTepHET U ApyTHE), KPUTHICCKU
aHAJTM3UPOBATh XUMUUYECKYI0 MH(OpMAINIO, epepadaThiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBHUU C IMOCTABJICHHON y4eOHOM 3a1aueH.



11 KIIACC

[IpeameTHble pe3ynbTaThl OCBOEHMSI Kypca «OOmas M HeopraHudeckas
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 NPOOJEM HKOJIOTUYECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHaOB, HOBBIX
UCTOYHUKOB DHEPruHu, B OOECIEUEHUM PAIMOHAIBLHOTO MPHUPOJIONOJIH30BAHUS, B
dbopMuUpOBaHUM MUPOBO33pECHUS U OOIIEW KyJIbTyphl YEJIOBEKa, a TaKKe
DKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIICHHSI K CBOEMY 30pPOBBIO M TPUPOTHOMU

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

M30TOIBI, DJICKTPOHHAS 000JI0YKa aToMa, S-, p-, d-aTOMHBIE OpOUTAIM, OCHOBHOE U
BO30YXIEHHOE COCTOSHUS aToma, THOpHAM3alus aTOMHBIX OpOUTasleid, HOH,
MOJIEKYJIa, BaJICHTHOCTb, AJIECKTPOOTPUIATEIBHOCTh, CTENEHb  OKUCIICHUS,
XUMHUYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, MeETAJIMYECKas, BOJOPOJHAs),
KpUCTAJUIMYECKasi pemeTka, XUMUYECKas peakiusi, pacTBOp, JJIEKTPOJIUTHI,
HERJICKTPOJIUTHI, DJICKTPOJIUTHYECKAs JUCCOLMAIMS, CTENEeHb JUCCOIMAIINH,
BOJOPOJHBIM TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHTENb, TEIUIOBOU 3(deKT
XUMUYECKOW PEaKIUM, CKOPOCTh XMMUUYECKON peakiiu, XUMHUUYECKOE PaBHOBECHE;
TEOPUU M 3aKOHBI (T€OpHUS AIEKTPOJUTHUYECKOM AUCCOLUMALUM, TEPUOIUYECKUN
3akoH [[.1. MenaeneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHCHUS U
MPEBpAILCHUSI SHEPTUM NMPU XUMHYECKUX PEAKIMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHUCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3BIK
XUMUHM, MHPOBO33PCHUECKUE 3HAHUS, JIeKAllMe B OCHOBE IOHUMAHUA
NPUYUHHOCTA W CHCTEMHOCTH  XHMHYECKHX  SIBIICHUHA,  COBPEMEHHbBIE
NPEACTABJICHUSI O CTPOCHHM BENIECTBA HAa ATOMHOM, HOHHO-MOJIEKYJISIDHOM U
HAJAMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUA O MEXaHU3MaX XHUMHUYECKUX
peakiui, TEPMOAUHAMHUYECKMX H  KUHETHYECKHX 3aKOHOMEPHOCTSIX  HX
NPOTEKAHUS, O XUMHUYECKOM PAaBHOBECUH, PACTBOPAX M IUCIEPCHBIX CHUCTEMAX;
(haKTOJIOTHYECKHUE CBEJICHHUS O CBOMCTBAaX, COCTAaBE, IMOJIYYECHHH M OC30IMacCHOM
WCIIOIb30BAaHUN BKHECHUIINX HEOPTaHWYECCKHUX BEIISCTB B OBITY M MPAKTHYCCKOMN
NEATCIbHOCTH ~ YeJIOBEeKa, OOIMMX  HAYYHBIX  MPHHIUIIAX  XHMHYECKOTO
MPOU3BOJICTBA;

c(hOpMHUPOBAaHHOCTh YMCHHI: BBIABIIATH XapaKTepHbIC NMPU3HAKH TOHSATHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJB30BATH COOTBETCTBYIOIIME MOHATHS MPHU
ONMHCAaHUM HEOPTraHMYECKHUX BEIIECTB U UX MPEBPAILCHHUI;



c(hOpMUPOBAHHOCTh YMEHHSI HUCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJIUKY IS
cocTaBlieHUs (GOpMyJd BELIECTB M YpPaBHEHUH XHMHUUYECKHX  PpEaKIHi,
cucreMatnueckyto HomeHkIatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIIEIBHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTb YMEHUS OMPEACIISITh BAJICHTHOCTh U CTEIIEHb OKUCICHUS
XUMHUYECKUX DJIEMEHTOB B COCJAMHEHUAX, BUJI XUMHUUYECKON CBsA3U (KOBaJICHTHas,
WOHHAs, METa/UInueckas, BOJIOPOJIHAsS), THUI KPUCTAIUIMYECKOW PpEIETKU
KOHKPETHOTI'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHUSI OOBSCHSITH 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
BUJla XUMUYECKOW CBS3M M THUINA KPUCTAUIMUYECKOW pEMmETKU, OOMEHHBIH U
JIOHOPHO-aKIIENTOPHBIA MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOU CBSI3H;

chOpMUPOBAHHOCTh  yYMEHHUMW:  KJIacCUPUIMPOBATH:  HEOPraHUYECKHE
BEII[ECTBA M0 UX COCTABY, XUMHUUECKUE PEAKITUU IO PA3TUIHBIM TPU3HAKAM (YUCTY
U COCTAaBy pEarupyroliux BeEIIECTB, TEIIOBOMY A((EKTy peakiuu, W3MEHCHHIO
CTeNIeHEl OKHCIIEHUs JJIEMEHTOB, OOpaTUMOCTH, Y4YaCTHUIO KaTaau3aTopa H
JIPYTHUE); CAMOCTOSITEILHO BBIOMPATh OCHOBAHUS M KPUTEPHUH JJIs KiIacCUpUKAIIUN
M3Yy4YaeMbIX BEILIECTB U XUMUYECKUX PEAKIIU;

c(hOpMUPOBAHHOCTh YMEHHMSI PACKPBIBATh CMBIC MIEPUOAUIECKOTO 3aKkoHa /I,
W. MeHnaeneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIONIYIO, O0BSICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHI: XapaKTEepH30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB M HMOHOB XUMHYECKHX 3JIEMEHTOB IE€PBOrO—YETBEPTOrO IEPUOJOB
[Tepunognueckoii CHUCTEMBI J.H. Menpeneena, HCTIOJIB3YSI MMOHSTHUS
«OHEPreTUYECKUE YPOBHU», «IHEPreTHUUYECKUE IMOTYPOBHU», «S-, p-, d-aTOMHBbIE
opOuTANIN», «OCHOBHOE U BO30YKIEHHOE HHEPreTUUYECKUE COCTOSHHUS aToMay;
O00BSCHATH3aKOHOMEPHOCTH HM3MEHEHHUsS CBOWMCTB XMMHYECKHUX JJIEMEHTOB U HX
COeMHEHUM 1o nepuojgam u rpynmnam llepuonmyeckor cuctemsr 1. H.
MenpeneeBa, BaJ€HTHbBIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
UX 3JIEKTPOHHBIX 000JIOUEK;

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

chOpPMHPOBAHHOCTh yYMEHHUS PACKPBIBaTh CYIIHOCTh: OKHUCIUTEIHHO-
BOCCTAaHOBUTEIIBHBIX PEAKIUN TOCPEACTBOM COCTABICHUS AJIEKTPOHHOTO OanaHca
ATUX peaklui; peaklunii MOHHOrOo OOMEHa MyTEM COCTABICHUS MX MOJHBIX U
COKpAIIEHHBIX  HWOHHBIX  yYpPAaBHEHWW;  pEAKUMM  THUAPOIM3a;  peakui
KOMILIEKCOOOpa3oBaHus (Ha MpUMEpPEe THIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );



c(hOpMUPOBAHHOCTh yMEHUSA OOBICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMUYECKUX PEAKIUU C YU4E€TOM HMX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
W3MEHEHUSI CKOPOCTHM XHMHUYECKOW peakIuh B 3aBUCHUMOCTH OT pPa3IUYHbBIX
(dakTOpOB, a TAKXKE XapaKTep CMEIICHUS] XUMUYECKOTO PAaBHOBECHS IO/ BIUSIHUEM
BHEIIHUX Bo3jaeicTBul (mpunuun Jle larense);

c(hOpPMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JeXalue B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOlllue Hay4yHbIE TPUHIUNBl XUMUUYECKHUX TMPOU3BOJICTB; II€JI€CO00PA3ZHOCTh
NPUMEHEHHS] HEOPTaHMYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKHU
3pEHHS] COOTHOIIEHUS PUCK-TIONTh3a;

c(hOpMUPOBAHHOCTh BJIAJEHUS CHUCTEMOM 3HAHUM O METOJax HAYYHOTO
MO3HAHMS SBJICHUN TIPUPOJBI — HAOMIOICHUE, H3MEpPEHUEe, MOJIeIUPOBaHUE,
AKCTIEPUMEHT (peaibHbIN U MBICIICHHBIN ), UCTIOIB3yEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS IPUMEHSITh 3TH 3HAHUS MPU IKCIIEPUMEHTAIHLHOM HCCIISIOBAHUM BEIIECTB
U IS OOBSICHEHHS XUMHYECKUX SBJICHHM, HMMEIOIUX MECTO B TIPHUPOJIE,
MPAKTUYECKOU JeSATEILHOCTH YE€JIOBEKA U B TIOBCETHEBHOM JKU3HU;

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

c(hOpPMHUPOBAHHOCTh YMEHHUSI TPOBOJAUTH PACUETHI: C HCIOJIB30BAHUEM
NOHSATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» M «MOJISIpHAs KOHUEHTPALIUS;
Macchl BEIIeCTBa WM 00bEMA Tra3a M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOUIMX B PEaKIMH BELIECTB; TEIIOBOTO 3ddekra
peaKiuu; 3HA4YCHHs] BOJOPOJHOrO IOKAa3aTelisi pacTBOPOB KHUCIOT M IIEJIOYEH C
U3BECTHOM CTEIMEHBIO JIUCCOIMAlMKM; MacCchl (00BEMa, KOJIMYECTBA BEILECTBA)
IPOJIYKTa pEaKIUH, €CIU OJHO M3 MCXOIAHBIX BEIIECTB AAHO B BUIE PacTBOpa C
OmpeIeIEHHOM MacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WM JAHO B M30BITKE
(uMeeT mpuMecH); JOJHM BbIXOJla MNPOAYKTA PEAKUUH; OOBEMHBIX OTHOLICHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOSITEJIbHO TUIAHUPOBATh M TPOBOJIHTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEIECHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKICHUE KAaUYECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, OMPEICIICHHE
Cpelbl pPacTBOPOB BEIIECTB C TMOMOIIbI0 HWHIWKATOPOB, H3YyYEHUE BIHSHUS
pa3nuyHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOW  peaklnu, pelIeHue
AKCHEPUMEHTAIBHBIX 3a7a4 1o Temam «Mertamis» U «Hemertamne») ¢
coOmroIeHneM TpaBuil 6€30MacHOr0 OOpaIIeHnus ¢ BEMIECTBAMHU U J1a00paTOpHBIM
obopynoBanueMm, (HopMynupoBaTh I€db HWCCICNAOBAHUS, TPEICTABIATH B
paznuuHoi (opMe pe3ylbTaThl IKCIEPUMEHTA, AHAIU3UPOBATh U OLICHUBATHUX
JIOCTOBEPHOCTH;



c(hOpMUPOBAHHOCTh YMEHUI: COOIIOAATH MPaBUIIa MOJb30BAHUS XUMUYECKON
nocynod u jabopaTopHbiM 0O0OpyIOBaHUEM, OOpalleHusi C BeElEeCTBAMU B
COOTBETCTBUM C MHCTPYKIMSIMU IO BBITIOJIHEHUIO JA0OPATOPHBIX XUMUUYECKUX
OMBITOB, YKOJIOTHYECKH I€JIECOO0PA3HOT0 TMOBEICHUS B OBITY W TPYAOBOM
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), KpUTUIECKU
aHAJTM3UPOBATHXUMHUYECKYIO HMH(OpMaINIO, TiepepadaThiBaThe€ W UCIOIB30BATHB
COOTBETCTBUHM C MOCTABJICHHON yueOHOH 3a1aueil.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl
Pa3nen 1.Teopernyeckue 0CHOBbI OPraHU4eCKOH XUMUH
[Ipenmer oprannuecko xumuu. Teopust
. bubnuoreka [JOK
1.1 CTpOEHUS OPraHnYeCcKUX coequHeHuil A. M. 8
https://m.edsoo.ru/d69df650
byrneposa
Hroro no pazneny 8
Pa3znes 2.YriieBoaopoanbl
)1 [IpenenvHbIE YrIIEBOAOPOILI — AJKAHBI, 5 bubnuoreka [JOK
' IUKJIOAJIKaHbI https://m.edsoo.ru/d69df650
29 HenpenenbHbie yriaeBoIOPOIbl: aJKEHBI, 14 1 bubnuoreka [IOK
) AJIKaJIUE€HbI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6mmoreka [JOK
2.3 A €CKHE yriie e 8
POMATHHECKHE YIICROZIOPOLL! (aperiei) https:/m.edsoo.ru/d69df650
24 [IpupoaHbIE ICTOYHUKH YTJIEBOJIOPOJIOB U HX 4 bubnunorexa [JOK
' nepepaboTka https://m.edsoo.ru/d69df650
2.5 l"asioreHnpon3BoAHbBIE YTIEBOOPOIAOB 4 1 Bubmiorexa OK
https://m.edsoo.ru/d69df650
Hroro no paszneny 35
Pazpnen 3.Kuciaopoacoaep:xamue oprann4ecKkue coeJHHeHUsI
3.1 Cruptsl. DeHon 11 1 bubmmorexa [TOK

https://m.edsoo.ru/d69df650




KapOoHumbHBIE COCTUHEHUS: alIbJICTUIBI U

3.2 ketoHbl. Kap6oHOBbIe KUCIOTHI. ClIOKHBIE 21 bubmorexa LIOK
https://m.edsoo.ru/d69df650
a¢upsl. XKups
3.3 YraeBoib 9 bubmorexa HOK
https://m.edsoo.ru/d69df650
Hroro no pazneny 41
Pasnen 4.A30Tcoaep:kanie opraHnyecKue coeuHeHust
4.1 AMUHBI. AMHUHOKHCIIOTHI. benkn 12 bubmmorera [TOK
https://m.edsoo.ru/d69df650
Hroro no pazneny 12
Paspnen S.BbicokoMoJIeKy IsIpHbIE COeIMHECHUS
bu6moreka [IOK
5.1 BricokoMosIeKyIsIpHBbIE COCTMHEHUSI 6
https://m.edsoo.ru/d69df650
Hroro mo pazgeny 6
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102




11 KJIACC

KoaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aeioB H TeM mudpoBLIe
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypchl
Paznen 1.TeopeTnyeckue 0CHOBbI XUMUH
Ctpoenne aroma. [leproandueckuii 3aKoH
P pHoA bubmmoreka [{OK
1.1 u [lepnoanueckas cuctemMma XUMUYECKUX 9
https://m.edsoo.ru/2dd57{24
anemenToB J. 1. Menaeneera
12 Crpoenue BemiectBa. MHOTOOOpasme 1 1 bubmuorexa [JOK
' BEILlECTB https://m.edsoo.ru/2dd57f24
b K
1.3 XUMHUYECKUE PEaKIINU 19 1 3 nommorexa O
https://m.edsoo.ru/2dd57f24
Hroro no pasgeny 39
Pa3znen 2.Heoprannueckasi Xumus
2.1 Hewmerarmmbi 31 1 3 bubmorexa HOK
https://m.edsoo.ru/2dd57f24
bu6mmoreka [JOK
2.2 M 23 1 2
CTajLIbl https:/m.edsoo.ru/2dd57£24
Wroro no pazgeny 54
Pa3zpen 3.XuMus 1 ;Ku3Hb
31 Mertoapl 1103HaHUS B XUMUHA. XUMUSA U 9 bu6mmoreka [JOK
' KU3Hb https://m.edsoo.ru/2dd5724
Hroro no paszneny 9




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos
Ne [ara DJIeKTpOHHbIe N poBbIe
Tema ypoka Kontposbubie | IlpakTnueckue
n/n Bcero u3yueHusi | oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTsbI
[Ipeamer u 3HaueHue
OPraHN4eCcKO XUMHH
P ’ Bubmmoreka IJOK
1 MIPEACTABIIEHUE O 1
https://m.edsoo.ru/3686e6f5
MHOT000pa3uu OPraHunYecKuX
CoeqUHEHNN
DNEeKTPOHHOE CTPOEHUE aToMa
nepoja (OCHOBHOE U
yrEp ..( bubnuoreka [JOK
2 BO30YXIEHHOE COCTOSIHUS). 1
https://m.edsoo.ru/Oce6fd4c
BasieHTHBIE BO3MOKHOCTH
aToma yriepoaa
XuMH4YEcKas CBA3b B
OPraHUYECKUX COEIMHEHHUSIX.
bu6mmoreka [IOK
3 MexaHu3Mbl 00pa3oBaHUS 1
. https://m.edsoo.ru/8d39f5¢c8
KOBaJICHTHOM CBSI3U, CLIOCOOBI
pa3pbiBa CBA3EH
Teopus crpoeHus
. bubnuoreka [JOK
4 OPraHMYeCKUX COCTMHEHUHN A. 1
https://m.edsoo.ru/9e595cb8
M. byrneposa
Bunbl nzomepun: cTpykrypHas,
5 MIPOCTPAHCTBEHHAS. | bubnuorexa [IOK
OneKTpoHHBIE Y3PPEKTHI B https://m.edsoo.ru/b0e61661
MOJIEKYJIaX OPTraHUYECKUX




COEIMHEHUI

IIpencrasnenue o
KJIacCU(UKAIIUU U

bu6mmoreka [IOK

6 crcTeMatiecKas https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OPraHUYECKUX BEIIECTB

7 Knaccudukanus peakiuii B bubnuotexa [JOK
OPraHN4eCKOM XUMHH https://m.edsoo.ru/ba5706aa

g CucreMaru3anus 1 0000IeHNe bubmmoreka [{OK
3HAaHUU 110 TEME https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTHYECKHM ps,
obmas gopmymna,

9 HOMEHKJIaTypa U U30MEPHS, bubnuoreka [JOK
3JIEKTPOHHOE U https://m.edsoo.ru/25a14636
MPOCTPAHCTBEHHOE CTPOEHHUE
MOJIEKYJT

10 DOu3nvecKrue U XUMUYECKHE bubnuorexa [JOK
CBOICTBa aJIKAHOB https://m.edsoo.ru/3137711c
Haxoxnenue ankaHoB B

bu6mmoreka [JOK
11 npupojie. CriocoObl MOTyIeHHS
https://m.edsoo.ru/259b0asSb
Y MPUMEHEHUE AIKAHOB
[uknoankansl: o0mas
¢dbopmMyna, HOMEHKIIATypa U

12 HU30MepHsi, 0COOCHHOCTH bubnuoreka [JOK
CTPOCHUA U XUMUYECKHUX https://m.edsoo.ru/156730d2
CBOMCTB, CIIOCOOBI MOJIy4EHUS U
MIPUMEHEHUE

n bubnuoreka [JOK

13 Pemrenne pacu€THbIX 3a7a4 Ha

https://m.edsoo.ru/bf84d8eb




OIIPENETICHUE MOJIEKYIISIPHOU
(hOopMyITbI OPraHUIECKOTO
BEII[ECTBA TI0 MACCOBBIM JI0JISIM
aTOMOB JJICMEHTOB, BXOISIIUX
B ero cocraB. CuctemaTu3amms
1 00001IeHNe 3HAHW 110 TEME

AJKEHBI: TOMOJIOTHYECKHM psL,
obmas gopmyina,
HOMEHKJIaTypa, JEKTPOHHOE U

bubmmoreka [{OK

14
IIPOCTPAHCTBEHHOE CTPOECHUE https://m.edsoo.ru/273b0ale
MouieKkyn. CTpyKTypHas ¥ LIUC-
TpaHC-U30MEPHS ATTKEHOB
dusndecKkrue 1 XHMUIECKHE
N bubnuorexa [JOK
15 cBolicTBa ankeHoB. [IpaBuio
https://m.edsoo.ru/21069ccd
MapkoBHHKOBA
16 CriocoObl MoTy4eHHS U bubnuoreka [IOK
NPUMEHEHUE AJIKEHOB https://m.eds00.ru/665dc058
[Ipaktuueckas pabota Ne 1 o
" bubnuoreka [JOK
17 teme "llosydeHue sTuneHa u
. https://m.edsoo.ru/0941eed8
W3y4YEHUE €ro CBOUCTB
Peurenne pacu€THbIX 3a1a4 Ha
18 OIIpe/IeJICHUE MOJIEKYIISIPHOU bubnunoreka [JOK
(hopMyITbl OPraHUYECKOTO https://m.edsoo.ru/e9ea9921
BellleCTBa
AJKaJIueHbl: CONPSHKEHHBIE,
M30JIMPOBaHHBIE,
bu6mmoreka [JOK
19 KYMYJIMPOBAaHHBIE.

OcOo0GeHHOCTH HIIEKTPOHHOTO
CTPOCHHS

https://m.edsoo.ru/04298c0a




XMUMHYECKHE CBOUCTBA

bubmuoreka [IOK

20 COIPSDKEHHBIX JUEHOB https://m.edsoo.ru/e561253d
21 CriocoObI MMoJTydeHust U bubmmoreka [JOK
IIPUMEHEHNE AIKAINEHOB https://m.edsoo.ru/1aa81660
AJIKMHBI: TOMOJIOTUYECKHU PSiJI,
obwas opmyna, Bu6nuoreka [IOK
22 HOMEHKJIaTypa, JIEKTPOHHOE U
https://m.edsoo.ru/68bbccdc
MPOCTPAHCTBEHHOE CTPOEHHUE
MOJIEKYJI, (PU3NYECKHEe CBOWCTBA
23 XHUMHUYECKUE CBOMCTBA aJIKMHOB bubmorexa OK
https://m.edsoo.ru/23493a93
4 KauectBenHble peakuyu Ha bubnuoreka [JOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da
)5 CriocoObl OTy4eHHS U bubnuoreka [IOK
NPUMEHEHUE AJIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacu€rsl o
26 YPaBHEHUIO XUMUYECKON Bu6nmorera [IOK
https://m.edsoo.ru/5db8e526
peakuuu
7 Cucremaruzanus u 00o01eHne
3HaHUM 1O TeMeE
ApeHbl: TOMOJIOTUYECKUH psI,
obmras ¢popmyina,
)3 HOMEHKJIaTypa. DIIEKTPOHHOE U bubnuoreka [JOK
NPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/a92a7094
MOJIEKYN O€H30J1a U TONYyoJIa,
ux (pusuveckue cBoiicTBa
29 XHUMHYECKHE CBOMCTBA aPEHOB: bubnmoreka [JOK

PpCaKkuu 3aMCIICHUA

https://m.edsoo.ru/a44alae4




30

XHUMHUYECKUE CBOMCTBA APEHOB:
peaKuuy IPUCOCAUHEHNUS,
OKHCJICHUE TOMOJIOTOB OeH30I1a

bubmuoreka [IOK
https://m.edsoo.ru/a44alae4

31

OCOOEHHOCTH XUMHYECKAX
CBOMCTB CTHPOJIA

bu6mmoreka [{OK
https://m.edsoo.ru/d5018a54

32

Pemrenne pacy€THbIX 3a1a4 HA
OIIPENIETICHUE MOJIEKYIISIPHOU
(hopMyIBI OPraHUIECKOTO
BeIlleCTBA

bubmmoreka [{OK
https://m.edsoo.ru/53461a2c

33

CriocoObl mostyueHus u
MpUMEHEHHE apEeHOB

bu6moreka [IOK
https://m.edsoo.ru/6f717d09

34

FeHeTI/I‘-IeCKaSI CBA3b Me)K}Iy
pa3.]'H/I‘-IHI)IMI/I KJ1aCCaMH
YTJICBOI0POJIOB

35

Pacué€tsl no ypaBHEeHUsIM
XUMHUYECKUX PEAKIIUH.
CucreMmaruzanys 1 00o01eHne
3HAHHH 10 TEME

36

[Tpupoaueiii ra3. [lonytHbie
He(TsHBIC Ta3bl

37

KameHnHbIi1 yroJib v poIyKThI
ero nepepaboTKu

bubmuoreka [{OK
https://m.edsoo.ru/69b3398b

38

Hedtp 1 ciocoOmr e
nepepadotku. [Ipumenenne
MIPOJYKTOB NepepaboTKH HePTH

bubmuoreka [JOK
https://m.edsoo.ru/21f9de78

39

I'eHeTHUECKas CBSI3b MEXKIY
pa3IMYHBIMU KJIACCAMHU
YTJIEBOJIOPOIOB




l'anorenonponsBoHbIE
YIJIEBOIOPOOB: AIEKTPOHHOE

bubmuoreka [IOK

40
CTPOCHUE; peaKIUU 3aMEIEHUA https://m.edsoo.ru/82b4d759
rajoreHa
JeicTBue menoyueit Ha
raJIOreHIIPOU3BOAHBIE.
41 Bzaumoneiictrue
JIMTAJIOTC€HAIKAHOB C MarHUeM H
IIHHKOM
Cucrtemaruzanusa 1 0000I1IeHne
. bubnuotexa [JOK
42 3HAHUU 110 pa3JIeIy
" " https://m.edsoo0.ru/20e8922
YrneBoaopo bt
43 KounTponbHas pabota o teme bubnuoreka [JOK
"Yraesomopoas" https://m.eds00.ru/95¢9e298
[IpenenbHbIe OHOATOMHBIE
CIIUPTHI: TOMOJIOTHUECKHH PSII,
obmias popMysa, CTpOeHUE
oy P bu6mmoreka [JOK
44 MOJIEKYJI, U30MEPHUS,
https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa,
knaccudukanus, Gpuznyeckue
CBOMCTBA
XHUMHUYECKHE CBOMCTBA
bubmuoreka [JOK
45 MpeJIeIbHBIX OJJHOATOMHBIX
https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoOsl mostyueHust u
bu6mmoreka [JOK
46 NIPUMEHEHHUE OJTHOATOMHBIX
https://m.edsoo.ru/484 100000000000
CIIUPTOB
47 IIpocTsie a¢upsr: bubnuorexa [IOK

HOMCHKIJIaTypa U U30MEpUsl,

https://m.edsoo.ru/c2c788b2




0COOCHHOCTH (PU3NYCCKUX U
XUMHYECKUX CBOUCTB

MHOroaroMHbI€ CIUPTHI:
STUJICHIJIMKOJIb U TJIMLEPUH, UX

bu6mmoreka [{OK

48
¢bu3nvecKue 1 XUMHYECKHE https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CriocoObl nostyueHust u

bubmmoreka [{OK
49 MPUMEHEHHE MHOTOATOMHBIX
https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHOJI: CTPOEHUE MOJIEKYIIBI,
. bubnuorexa [JOK
50 (hm3UYecKue CBOMCTBA.
https://m.edsoo.ru/2ce726f8
ToxcuuHOCTH (peHOIa
b K

51 XuMuyeckue cBoicTBa (eHola nommorexa 110

https://m.edsoo.ru/037ca5t9

5 CriocoObl OTy4eHHS U bubnuoreka [IOK
npuMeHeHnne (perosa https://m.edsoo.ru/c77ddf4c
[TpakTueckas padota Ne 2.

53 Pemenue skcnepuMeHTaIbHBIX bubnuoreka [JOK
3aga4 no teme "CrnupTel U https://m.edsoo.ru/fd0ced09
henonnr"

54 CucreMaru3anus 1 0000IIeHUE bubnuorexa [JOK
3HAHUM MO TeMe https://m.edsoo.ru/1810cb9b
ANbJIEruibl U KETOHBI:

ANIEKTPOHHOE CTPOCHUE
55 KapOOHWJILHOU TPYIIIBI; bubnuorexa [IOK

TOMOJIOTHUYECKHUE PsI/IbI, 001Ias
dbopmyna, uzomepus u
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa




AHBI[CFI/I[[BI 1 KCTOHBI:

. bu6mmoreka [{OK
56 ¢u3nvecKrue CBOMCTBA; peaKuu
https://m.edsoo.ru/c887425¢
MPUCOEAMHEHUS
Peaknun oxucieHus u
57 Ka4eCTBEHHBIE PEAKIIUU bubnmnorera [TOK
P https://m.edsoo.ru/a393baa9
aJbJICTUA0B H KETOHOB
53 Crioco0bI moTy4eHust bubnuotexa [JOK
AJIBJAETUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OHOOCHOBHBIE TIPE/ICTbHBIC
59 KapOOHOBBIE KHCIIOTHI, bubnuoreka [JOK
0COOEHHOCTH CTPOCHHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYJT
N3omepust 1 HOMEHKIIATypa
bu6moreka [IOK
60 KapOOHOBBIX KHCIIOT, UX
. https://m.edsoo.ru/700cc87b
(bu3uvecKue CBOMCTBA
XuMHYECKHEe CBOMCTBA
61 MPEeAeIbHBIX 0JHOOCHOBHBIX bubmorexa OK
p https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHCIIOT
Oco0OeHHOCTH CBOICTB
& MYpPaBbUHON KHUCJIOTHI. bubnuorexa [JOK
MHuoroo6pa3ue kKapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCIIOT
OCcoOEHHOCTH CBOMCTB:
HENpeeIbHbIX U
apoMaTH4YeCcKnX KapOOHOBBIX,
bu6mmoreka [JOK
63 JTMKapOOHOBBIX,

FI/I,[[pOKCI/IKap6OHOBHX KHUCJIOT.

Hpe,[[CTaBI/ITeJ'H/I BBICIIHUX
Kap6OHOBLIX KHUCJIOT

https://m.edsoo.ru/83a08773




IToHATHE O IPOU3BOIHBIX

bubmuoreka [IOK

o4 KapOOHOBBIX KUCIIOT https://m.edsoo.ru/0d162d9d
CriocoObI mosTyueHust 1

65 pUMEHEeHHEe KapOOHOBBIX bubmmorexa [TOK

https://m.edsoo.ru/7c065c9d
KHUCJIOT
Crnoxuble 3¢upsr:

66 TOMOJIOTUYECKHUM psJl, oOras bubnuotexa [JOK
dhopmyna, n3oMepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 dOu3nvecKrue U XUMUYECKHE bu6moreka [IOK
cBOIcTBa 3(hHpoB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€THbIx 3a1ay: 1o
YPaBHEHUIO XUMHUYECKOM

68 peakiuu, Ha OTNpeeIICHNUE
MOJIEKYJIIPHOU (POPMYJIBI
OpPraHUYECKOI0 BEIECTBA
[TpakTrueckas padota Ne 3.

69 Pemenune skcnepuMeHTaIbHbBIX bubnuorexa [JOK
3ama4 o teme "KapOoHoBbIe https://m.edso0.ru/4866711b
kucioThl. CroxHbie 3pupbr"”

Kupsr: ctpoenue, (})mnt{ecxne BuGmiorexa LIOK
70 U XMMHUYECKHE CBOWCTBA
https://m.edsoo.ru/al9¢5bH98
(ruaposin3)
Oco0OeHHOCTH CBOICTB JKHUPOB,

71 COJIepXKalIuX OCTaTKU bubnuoreka [JOK
HENPEACTbHBIX JKUPHBIX https://m.edsoo.ru/b0331922
kucnoT. XKupsl B mpupojie

72 Mpb11a KaK COJIM BBICIIUX Bubmmorexa LIOK

https://m.edsoo.ru/3c566565




KapOOHOBBIX KUCIIOT, HX
Morouiee aercreue. [lonstue o
CUHTCTHYECKUX MOIOIIUX
cpencrBax (CMC)

T'eneTuueckas cBsI3b
YTJIEBOJOPOJIOB U

bu6mmoreka [{OK

73
KHUCIIOPOZCOIEPIKAIIUX https://m.edso00.ru/56790c96
OPraHUYECKUX BEIIECTB

74 Pacuérel no ypaBHEHUAM
XUMHUYECKUX PEaKINi

75 Cucremaru3zanus u 00001IeHIE bubnuotexa [JOK
3HAHHH 10 TEME https://m.edsoo.ru/f8eaf2eb
OO01as XxapakTepucTuKa

76 YTJIEBOJIOB U KJIacCU(pHUKAIUs bubnuoreka [IOK
YTJIeBOJIOB (MOHO-, - U https://m.edsoo.ru/7a9693al
TOJIMCaxapy bl )

Mounocaxapunsl: GU3HUECcKUe
N P ¢ bu6mmoreka [JOK
77 CBOMCTBA U HAaXOXICHUE B
https://m.edsoo.ru/b4bdda2d
IpUpoJIe
[IpuMeHeHue riIroKo36I, €
bu6mmoreka [JOK
78 3HAYCHHUE B
https://m.edsoo.ru/5e61122d
YKU3HEACITSIIBHOCTH OpraHu3Ma
Jlucaxapuipl: caxaposa,

79 MajbTO3a M JIAKTO34. bubnuoreka [JOK
Haxoxnenue B mpupose u https://m.edsoo.ru/eb0384€e7
MIPUMEHEHHE TUCAXapUI0B

20 [Tonucaxapuapl: cTpoeHne bubnuorexa [IOK

MaKpOMOJIeKyJ, (pu3nyeckue u

https://m.edsoo.ru/72a04508




XUMHYECKHE CBOMCTBA,
MIPUMEHEHUE

[TonsiTne 06 UCKyCCTBEHHBIX

bu6mmoreka [IOK

81
BOJIOKHAX https://m.edso0.ru/6216e766
Pemrenne pacyeTHsIX 3a1a4 Ha
2 OIpEAENICHUE JIOJIM BbIX0O/1a bubnuorexa [JOK
MPOAYKTa PEAKIUHU OT https://m.edsoo.ru/7fde47ef
TEOPETUIECKH BO3ZMOXKHOTO
23 Cucremaru3zanus u 00001IeHIE bubnuorexa [JOK
3HAHUM MO pa3aeny https://m.edsoo.ru/08d4364c
KounTponbHas pabota no teme
84 "Kucnopoaconepxamue bubamorexa LOK
P P " https://m.edsoo.ru/42c6678e
OPraHUYECKUE COCTMHEHUS
AMUHBL: KITaccupuKanus,
CTPOCHHE MOJIEKYJI, 00IIIast
85 hopmyna, nzomepus Bubnmorexa [IOK
PMYTId, Py, https://m.edsoo.ru/efa7ebca
HOMEHKJIATypa U (PU3NUECKHE
CBOMCTBA
26 XUMHYECKHE CBOMCTBA bubnuoreka [JOK
annpaTHIECKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHWINMH: CTpOCHUE aHWIMHA,
bubmuoreka [JOK
87 0COOCHHOCTH XUMHUYECKUX
. https://m.edsoo.ru/39c¢d21f1
CBOMCTB aHUJIMHA
CriocoOsl mostyueHust u
bubmuoreka [JOK
88 pUMEHEHHE alln(aTHYECKIX
https://m.edsoo.ru/eal 38763
aMUHOB
29 AMUHOKHUCIIOTBI: HOMEHKJIATypa bubnuorexa [IOK

U u3oMepus, Gpu3ndecKre

https://m.edsoo.ru/d1773e80




cBoiictBa. OTOEeNbHBIE
HpeI[CTaBI/ITeJII/I O-aMHUHOKHUCJIOT

XUMHYECKHE CBOUCTBA
AMUHOKHCJIIOT, UX

bu6mmoreka [IOK

90 OMOJIOTHYECKOE 3HAUCHIE
https://m.edsoo.ru/77df705a
amuHokuciior. Cuares u
TUPOJIN3 TIENITUIOB
91 benku xak npupoaHbIe bubnuorexa [JOK
MIOJIUMEPBI; CTPYKTYPHI OEJIKOB https://m.edsoo.ru/429e¢9899
. bubnunoreka IJOK
92 XUMHUUeCKHEe CBOIiCTBA OEIKOB 1
https://m.edsoo.ru/6237306d
A3zoTcoaepxalime
TETEPOLUKITHIECKIE
bu6moreka [IOK
93 coenuHenus. HykiaenHoBbie
https://m.edsoo.ru/521d1431
KHUCJIOTBI: COCTaB, CTPOEHUE U
OunosiornuecKasi pojb
[TpakTuueckas padota Ne 4.
Pemenune skcnepuMeHTaIbHBIX
bu6mmoreka [JOK
94 3a7a4 110 TeMe
" https://m.edsoo.ru/8e3c02d1
A3oTcoaepKalne
OpPraHu4ecKue coeAMHEHU"
[IpakTuueckas paborta Ne 5.
95 Pemenne skcriepruMeHTaIbHBIX bubnuoreka [JOK
3a7a4 1o teme "Pacrno3naBanue https://m.edsoo.ru/bde3{df6
OPraHM4YeCcKUX COCTMHEHUMN"
KonTponsHas pabota o Teme
96 " A3oTcoaepKaliie bubmorexa LIOK
p " https://m.edsoo.ru/ce561bc7
OpraHUYEeCKUEe COCAUHEHUS
97 OCHOBHBIE TOHSATHUS XUMUHU bubmuoreka [JOK




BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUN U METOBI UX
CHUHTE3a —IIOJIMMEpPU3alus 1

https://m.edsoo.ru/7aa63ebd

MTOJIMKOHACHCAITUS

08 IInacTmacchl. YTunauzanus u | bu6mmoreka [{OK
nepepaboTKa IIacTUKa https://m.edso0.ru/82242e0f
DnacToMepsl: HaTypallbHbII

99 CUHTETHYECKUE KaydyKH. 1 bubmmorexa [TOK

https://m.edsoo.ru/246103ec
Pe3una
BosokHa: HatypanbHbIe,

100 HCKYCCTBEHHBIE, 1 bubnuoreka [JOK
cuHTernyeckue. [lonumepsr https://m.edsoo.ru/5963a601
CHEIUaTFHOTO HA3HAYCHUSI
[TpakTuueckas padota Ne 6.

101 Pemenune sxkcnepuMeHTaIbHBIX | bubnuoreka [IOK
3a7a4 1o teme "Pacrno3HaBanue https://m.edsoo.ru/3aebd77a
IIJJACTMACC U BOJIOKOH"

O60011eHne 1 cucTeMaTu3alus

102 M3y4YEHHOTO MaTepuaa o TemMe 1 bubnuorexa [JOK
"BricokOMONIEK YIS pHBIE https://m.edsoo.ru/6a22ble8
coequueHus"

OBUIEE KOJIMYECTBO YACOB I10 102

I[TIPOTPAMME




11 KJIACC

Ne
n/
n

Tema ypoka

KoaudecTBO 4acoB

Bcer | KoHTpoabH
0 ble padoThI

IIpakTHyeck
ue padoTsl

Jara
H3Y4YeHH
|

DJIeKTPOHHBbIE HH(POBBIE 00pa3oBaTe/ibHbIE
pecypchbl

Atom. CocTaB aTOMHBIX
saep. XUMHAYECKUN
3JIeMeHT. M30TOonEl

bu6mmoreka [IOK https://m.edsoo.ru/59¢112ee

CrpoeHue 3IeKTPOHHBIX
000JI0YEK aTOMOB,
KBAaHTOBBIC YHCJIa

bu6mmoreka [IOK https://m.edsoo.ru/b4d9fffa

Knaccuduxarus
XUMHUYCCKUX DJICMCHTOB
(s-, p-, d-, f-oemMenTHI)

bu6mmoreka IIOK https://m.edsoo.ru/61294af9

Pacnpenenenue
3JIEKTPOHOB 10
ATOMHBIM OpPOUTAIISIM

bu6mmoreka LIOK https://m.edsoo.ru/f5f750fe

DJIEKTPOHHBIE
KOH(UTYpAIIMK aTOMOB
9JIEMEHTOB B OCHOBHOM
1 BO30YXIEHHOM
COCTOSIHHH

bu6mmoreka LIOK https://m.edsoo.ru/8149e846

DIEKTPOHHBIE
KOH(UTypanuu HOHOB.
DNEeKTPOOTPULIATEIIEHOC
Th

bu6nmoreka LIOK https://m.edsoo.ru/a0764b24

[lepronnueckuii 3aK0H
u [lepnonnueckas

bu6mmoreka LIOK https://m.edsoo.ru/16957¢01




CHUCTEMA XUMHUYCCKUX
anemenTtoB /1. W.
MenneneeBa, CBI3b C
COBPEMEHHOU Teopuen
CTPOECHUSA ATOMOB

3aKOHOMEPHOCTHU
W3MEHEHUS CBOMCTB
XUMUYECKUX DJIEMEHTOB
1 00pa3yeMbIX UMHU
MPOCTBIX M CIIOKHBIX
BEIIIECTB I10 TPYyIIaM 1
nepuoaam

bu6mmoreka [IOK https://m.edsoo.ru/f8468927

CucreMatusanus u
0000111eHE 3HAHUN I10
TEME

bu6mmoreka LIOK https://m.edsoo.ru/8fad2942

10

Bunnr xumnueckoit
cBs3U. MexaHu3Mbl
o0pazoBaHus
KOBaJICHTHOM CBSI3H.
Bonoponnas cBsi3b.
MexxMoeKyIapHbIe
B3aUMO/JICHCTBUS

bu6mmoreka LIOK https://m.edsoo.ru/5a8072af

11

BanentHocTs n
BaJICHTHBIC
BO3MOJKHOCTH aTOMOB.
CBs13b 2IIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C
HUX TEOMETPUYECKUM
CTPOEHUEM

bu6mmoreka LIOK https://m.edsoo.ru/3d2ca093




12

[IpencraBnenus o
KOMIIJIIEKCHBIX
COEJIMHEHUSX: COCTaB U
HOMEHKJIaTypa

bu6mmoreka LIOK https://m.edsoo.ru/8c66b12a

13

BemecrtBa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO
cTpoeHus. Tumsl
KPHUCTAJUIMYECKUX
PELIETOK U CBOKCTBA
BEIIECTB

bu6mmoreka [IOK https://m.edsoo.ru/e167635b

14

[Tonatne o gucnepcHBIX
CUCTEMAX.
[IpencraBnenue o
KOJUIOUZHBIX pacTBOpax

bu6mmoreka [IOK https://m.edsoo.ru/da2¢70e4

15

HctunHbIE pacTBOPHI:
HaCBILLIEHHbIE U
HEHACBHILEHHbIE,
PacTBOPUMOCTb.
Kpucramnoruapatsi

bu6mmoreka LIOK https://m.edsoo.ru/e9ccdd8d

16

CriocoObl BhIpaskeHUs
KOHLIEHTPALUU
pacTBOpOB

bu6mmoreka LIOK https://m.edsoo.ru/328e653a

17

Pemenue 3amau ¢

HCITOJIb30BaHUEM

MOHATHUH ""MaccoBas

JI0JIsl paCTBOPEHHOTO
non

BelecTsa', "MosspHas
KOHLIEHTpauus"

bu6mmoreka [IOK https://m.edsoo.ru/785e0ab4




18

Knaccudukanus n
HOMEHKJIaTypa
HCOPraHNn4CCKUuX
BEILIECTB

bu6mmoreka LIOK https://m.edsoo.ru/bf9e108d

19

Cucremarusanus
00001IeHEe 3HAHUN 110
TEME

bu6mmoreka LIOK https://m.edsoo.ru/8d2c6a3a

20

KonTponsHas pabora no
teMaM "Ctpoenue
aroMma. [lepronnueckuii
3aKoH H Ilepnonnueckas
CUCTEMA XUMHUYECKUX
anemenTtoB /1. W.
Menneneena",
"CTpoeHue BelecTBa.
MHuoroo6pasue
BelecTB"

bu6mmoreka IIOK https://m.edsoo.ru/70a60aa4

21

Knaccuduxkanus
XMUMHYECKUX PeaKInii B
HEOpraHU4YeCKO 1
OpraHNYeCcKON XUMUHU.
3aKOH COXpaHEHUS
MaccChl BEIIeCTB; 3aKOH
COXpaHEHUs U
MIpEeBpPALIEHUS SHEPTUU
MIPH XUMUYECKHX
peaxIusax

bu6mmoreka LIOK https://m.edsoo.ru/6335cdd2

22

Tennosbie 3 HeKTh
XUMUYECKUX PeaKIHii.

bu6mmoreka LIOK https://m.edsoo.ru/d1db86da




TepMoxumuueckue
YpaBHEHUS

23

Breraucnenus mno
YPaBHEHUSM
XUMHUUYECKUX PEAKLIUHN U
TEPMOXUMHUYECKUM
YpPaBHEHUSAM

bu6mmoreka LIOK https://m.edsoo.ru/87b13954

24

CKopocCTh XUMUYECKOH
peakuuu, e€
3aBUCHUMOCTD OT
pa3auYHbIX (PaKTOPOB.
Kartanus n
KaTaJau3aTopbl

25

T'omoreunsie u
reTEePOreHHbIE PeaKINU

26

[IpakTuueckas padota
Ne 1 no Teme "Bnusinue
pa3nu4HbIX (PaKTOPOB
Ha CKOPOCTh
XUMHUYECKOHN peakiuu"

bu6mmoreka LIOK https://m.edsoo.ru/lfacaldl

27

OO6parumbie u
HEOOpaTUMBIC PEAKIIUH.
XHUMHUYECKOE
paBHOBECHE

bu6mmoreka LIOK https://m.edsoo.ru/30952f9b

28

[IpakTrueckas padota
Ne 2 o teme "Bimsanaue
pa3nUYHBIX (PaKTOPOB
Ha TI0JIOJKCHHE
XUMHYECKOT'O

bu6mmoreka LIOK https://m.edsoo.ru/3bf34el7




paBHOBeCHS"

29

DNEeKTPOIUTHYECKAs
mucconuanua. CuipHbIE
1 cr1adble AIEKTPOJIUTHI.
Crenenp AUCCOLMALINN

bu6mmoreka LIOK https://m.edsoo.ru/5f766bdf

30

HNonHoe npousBeneHne
BoJibl. Cpena BOHBIX
pacTBOpOB.
Bonopoansrit
nokazatens (pH)
pacTtBopa

bu6mmoreka [IOK https://m.edsoo.ru/3966¢ca89

31

I'maponus coueit.
Peakuuu, nporekaroniue
B pacTBOpax
3JIEKTPOJIUTOB

bu6mmoreka [IOK https://m.edsoo.ru/09d5a9bd

32

[IpakTuueckas padota
Ne 3 o Teme
"XuMHUUECKue peakiuu
B pacTBopax
3JIEKTPOJIUTOB"

bu6mmoreka LIOK https://m.edsoo.ru/2e3daeb0

33

OKHCITUTEIIHFHO-
BOCCTaHOBHUTEILHBIE
peakuuu. Baxuenmme
OKHUCJIUTENH U
BOCCTaHOBHUTEIHN

bu6mmoreka LIOK https://m.edsoo.ru/56226060

34

MeTto1 2IeKTPOHHOTO
(3MEKTOHHO-UOHHOTO)
OanmaHca

bu6mmoreka LIOK https://m.edsoo.ru/fb691387

35

DNEeKTpOIN3 pPacTBOPOB

bubnuoreka I{OK https:/m.edsoo.ru/93tb97d2




" paciijiaBoOB BCHICCTB

36

Pemenue 3amau
paSJII/I‘-IHI)IX THUIIOB

bu6mmoreka IIOK https://m.edsoo.ru/5a859d16

37

Pemenue 3amau
paSJII/I‘-IHI)IX THUIIOB

bu6mmoreka LIOK https://m.edsoo.ru/5afa265d

38

CucreMaTu3auus u
000011IeHNE 3HAHMI TTO
TeMe "XUMHUYECKHUE
peakuun"

bu6mmoreka IIOK https://m.edsoo.ru/c161eb85

39

KonTponsHas pabora no
TeMe "XuMHUYeCKHe
peakuun"

bu6moreka IIOK https://m.edsoo.ru/a8a0a930

40

ITonoxenue
HEMETAJIOB B
[Tepuoauueckoi
CHCTEME XMMHYECKUX
anemenToB [I. 1.
Meupeneesa u
0COOEHHOCTH CTPOCHUS
uXx atToMoB. Pu3nyeckue
CBOMCTBA HEMETAJVIOB

bu6mmoreka LIOK https://m.edsoo.ru/8ca2dcad

41

AnnoTtponus
HEMETAJIIOB (Ha
puMepe KUCIOPo/ia,
cepsl, hochopa u
yriepoja)

bu6mmoreka LIOK https://m.edsoo.ru/ef92¢91¢

42

Bonopon: nosyuenue,
¢busnyeckue u
XMMHYECKHE CBOMCTBA.

bu6mmoreka LIOK https://m.edsoo.ru/0aa8f613




aapuas

43

T'amoreHsl: HaXOXACHHUE
B MIPUPOJE, CIIOCOOBI
MOJTy4eHUS,
¢busnveckne u
XHMHUYCCKHE CBOMCTBA

bu6mmoreka LIOK https://m.edsoo.ru/4e223795

44

l'anorenoBoAOpPOIBI.
Baxwuerimmne
KHCJIOPOJICOIEpIKAIINE
COCTMHEHUS TAJIOTCHOB

bu6mmoreka [IOK https://m.edsoo.ru/6b3255e6

45

JlaGoparopHble U
IIPOMBIIIJIICHHBIC
CHOCOOBI OJTYyYEeHHS
raJIOreHOB.
[IpumeHeHue rajoreHoB
U UX COeIUHEHUN

bu6mmoreka IIOK https://m.edsoo.ru/697 laca4

46

[IpakTuueckas padota
Ne 4. Pemenue
AKCIIEPUMEHTAIIbHBIX
3aJ1a4 10 TEME
"I"anorens!"

bu6mmoreka LIOK https://m.edsoo.ru/8b26fecd

47

Kucnopon:
nabopaTopHbIE U
IIPOMBIIIICHHbIE
crocoObl NOJTy4EHus,
¢buznyeckue u
XMMUYECKHE CBOMCTBA.
O3oH. [Ipumenenne
KHCJIOPOJa U 030Ha

bu6mmoreka L{OK https://m.edsoo.ru/c8abc36a




48

OKcuibl ¥ IEPOKCUIBI

bubmnoreka LIOK https://m.edsoo.ru/5¢8816a0

49

Pemenue 3amau
paSJII/I‘-IHI)IX THUIIOB

bu6mmoreka LIOK https://m.edsoo.ru/2b6d8b4b

50

Cepa: HaxOX/IeHUE B
pPHUPOJIE, CIIOCOOBI
MOJTy4YeHUS,
¢buznueckue u
XUMHUYECKHE CBOMCTBA

bu6mmoreka LIOK https://m.edsoo.ru/46afael6

51

CepoBogopo,
cynbhuapt

bu6mmoreka [IOK https://m.edsoo.ru/7¢875999

52

Kucnoponconepxamnme
COCTMHEHUS CEPBHI.
Oco0eHHOCTH CBOMCTB
CEpPHOM KUCIOTHI

bu6mmoreka [IOK https://m.edsoo.ru/8cfa2548

53

[IpakTuueckas padota
Ne 5. Pemenue
AKCIIEPUMEHTAIIbHBIX
3aga4 no teme "Cepa u
eé coequueHus"

bu6mmoreka L{OK https://m.edsoo.ru/0afb05e4

54

A30T: HaxX0KJIEHHE B
MIPUPO/IE, CIIOCOOBI
MOJTy4eHus,
(dbuzuveckue u
XHMHYECKHE CBOMCTBA.
AMMUaK, HUTPUIbI

bu6mmoreka LIOK https://m.edsoo.ru/badd2255

55

Kucnopozacoaepxariue
COECIMHEHHS a30Ta.
OCo0EHHOCTH CBOMCTB
A30THOM KHCIIOTHI

bu6mmoreka LIOK https://m.edsoo.ru/e2965afe




56

IIpumeHeHue a3ora u
€ro COCANHECHUN.
A3oTHBIE y0OpeHus

bubnnoreka LIOK https://m.edsoo.ru/129f5059

57

docdop: HAXOKICHHUE B
MIPUPOJIC, CIIOCOOBI
MOJTy4YEHUS,
¢buznueckue u
XUMHYECKHE CBOMCTBA.
®Dochunel u pochun

bu6mmoreka LIOK https://m.edsoo.ru/9a6b43ec

58

Oxkcunbl dhocdopa,
dhocdhopconepxamme
kuciaoTel. Conu
(hochopHOIT KUCTOTHI

bu6mmoreka [IOK https://m.edsoo.ru/c7a2d429

59

[Ipumenenne pocdopa
U €r0 COEIUHEHUN.
dochopHbIe y10OpeHUs

bu6moreka IIOK https://m.edsoo.ru/a218070a

60

[IpakTuueckas padota
Ne 6. Pemenue
AKCIIEPUMEHTAIIbHBIX
3a7a4 1o teme "A3oT "
dhocdop u ux
coequueHus"

bu6mmoreka LIOK https://m.edsoo.ru/8175ac3f

61

Yriepoa: HaX0XKACHUE
B MIPUPOJIC,
AJJIOTPOTIHBIC
MOAU(PHUKAIIH;
¢busnyeckue u
XUMHYECKHE CBOCTBA,
MIPUMEHECHHE

bu6mmoreka LIOK https://m.edsoo.ru/1eb19f9e




62

Oxkcun yraepona(1l),
okcup yriepona(lV),
YroJibHas KUCII0Ta U €€
CoIu

bu6mmoreka LIOK https://m.edsoo.ru/dba58adf

63

Pemenue 3amau
paSJII/I‘-IHI)IX THUIIOB

bu6mmoreka LIOK https://m.edsoo.ru/6029b609

64

Kpemunii: HaxoxaeHNE
B MIPUPOJE, CLIOCOObI
MOJIy4eHus,
¢buznueckue u
XUMUYECKHE CBOWCTBA

bu6mmoreka [IOK https://m.edsoo.ru/143558ab

65

Oxcun kpemuans(IV),
KpEMHHEBasi KUCIIOTA,
CHJITUKATBI

bu6mmoreka IIOK https://m.edsoo.ru/3170e7b1

66

[Ipumenenre KpeMHUS
U €r0 COEIUHEHUN.
Crexio, €ero nojgyydeHue,
BHUBI CTCKJIA

bu6moreka [IOK
https://m.edsoo.ru/393cdacOhttps://m.edsoo.ru/5823
cetb

67

Pemrenue 3agau
Pa3IUYHBIX THIIOB

bu6mmoreka LIOK https://m.edsoo.ru/b624f801

68

CucreMatusanuus u
0000111eHrE 3HAHUHA T10
teme "Hemeramisr"

bu6mmoreka LIOK https://m.edsoo.ru/6e864db5

69

KonTtponpHas padoTa no
teme "Hemeramier"

bu6mmoreka LIOK https://m.edsoo.ru/d0484¢76

70

Amnanus pe3ynbpTaTtoB
KOHTPOJILHON paboTHl,
KOPPEKIHs OINO0K

bu6mmoreka LIOK https://m.edsoo.ru/2b7¢9510




71

[TosoxkeHne meTamios B
[Tepuonueckon
CHCTEME XUMHUYECKHX
HIIEMEHTOB.
OCoOeHHOCTH CTPOCHUS
AIEKTPOHHBIX 000JI0UEK
aTOMOB METAJIJIOB

bu6mmoreka LIOK https://m.edsoo.ru/9839¢16¢

72

O6mue puznueckne
CBOMCTBA METAJIJIOB.
[IpumMeHeHne MeTanoB
B OBITY U TEXHUKE

bu6mmoreka [IOK https://m.edsoo.ru/51dac9d3

73

CrutaBsl METAJLIOB.
Koppo3sus meramnos

bu6mmoreka [IOK https://m.edsoo.ru/42b872¢e3

74

Pemenue 3agau
Pa3IUYHBIX THIIOB

bu6mmoreka IIOK https://m.edsoo.ru/e3de37b6

75

DIIEKTPOXUMHUYECKU I
AN HAPSIKEHU
MeTtaioB. OOmue
CHOCOOBI OTYyYCHHS
MeETaJlJIOB

bu6mmoreka LIOK https://m.edsoo.ru/94eb377a

76

OOwast xapakTepuCTUKa
MeTaiuioB IA-rpymnmnsl
[Tepuoauueckoit
CHCTEMbl XUMUYECKUX
anemeHToB. Hatpuii u
KaJIU{: MOJIy4YeHHUE,
¢busnyeckue u
XMMHUYECKUE CBOMCTBA,
IIPUMEHEHHE ITPOCTHIX

bu6mmoreka LIOK https://m.edsoo.ru/e12¢26b3




BCIICCTB U UX
COEIMHEHUI

77

OO01as XxapakTepucTUKa
MeTauioB IIA-rpynmsl
[Tepuonnueckoi
CHUCTEMBI XUMHYECKHUX
2JIeMEHTOB. Maruuii n
KaJIbIW: TIOJIy4eHUE,
¢buznueckue u
XUMHYECKHE CBOICTBA,
MIPUMEHEHHE MMPOCTHIX
BEIIIECTB M MX
COeTUHEHNN

bu6mmoreka LIOK https://m.edsoo.ru/7¢3e49c0

78

JKEcTKOoCTL BOALI U
crocoObI €€ ycTpaHeHUs

bu6mmoreka IIOK https://m.edsoo.ru/c74bfae9

79

ATIOMHUHMI:
MOJTy4YeHHE,
(buznveckue u
XUMUYECKHE CBOWCTBA,
MIPUMEHEHHE

bu6mmoreka LIOK https://m.edsoo.ru/0e79b266

80

AmMdoTtepHbIe CBOMCTBA
OKCHJIa U THJIPOKCHU]IA
ATIOMHHHS,
TUAPOKCOKOMILIIEKCHI
QATIOMHUHHUS, UX
MIPUMEHEHHE

bu6mmoreka LIOK https://m.edsoo.ru/5d12d318

81

Pemenue 3amau
Pa3IMYHBIX TUIIOB

82

IIpakTuyeckas pabora

bubmuoteka I{OK https://m.edsoo.ru/27ad4af43




Ne 7. Pemierue
AKCIIEPUMEHTATBLHBIX
3a7a4 10 TeME
"MeTtannbl rJ1aBHBIX
noarpynm”

83

OO01as XxapakTepucTUKa
METaJJIOB TOOOYHBIX
noarpynn (b-rpymnm)
[Tepuoanueckon
CUCTEMBbI XUMHUYECKUX
3JIEMEHTOB

bu6mmoreka [IOK https://m.edsoo.ru/610d7431

84

dusnueckue n
XUMHYECKHE CBOMCTBA
XpoMma U €ro
COCAUHEHHH, NX
MPUMEHEHHE

bu6mmoreka IIOK https://m.edsoo.ru/9911bef3

85

Baxwueitmme
COCIMHCHUS MapraHIia.
[lepmanranat xamus,
€ro OKMCIUTENbHEIS
CBOMCTBA

bubnuoteka I{OK https:/m.eds00.ru/039d69¢8

86

dusznueckue u
XHUMHUYECKHE CBOMCTBA
JKere3a M ero
COECIUHEHU.
ITonyyenue u
IIPUMEHEHHUE CILUIABOB
JKenesa

bu6mmoreka LIOK https://m.edsoo.ru/1b7f8741

87

duznueckue n

bubnuoreka I{OK https://m.edsoo.ru/2bc0f954




XHMMHUYECKHE CBOMCTBA
MEIHU U e€ COCNMHECHHIA,
WX TIPUMEHEHUE

88

duznyeckue u
XHUMHUYCCKHE CBOMCTBA
IIUHKA U €T0
COCOUHCHHH, NX
MPUMEHEHHE.
['MApOKCOKOMILIEKCHI
IIMHKA

bu6mmoreka [IOK https://m.edsoo.ru/b1f2beal

89

[IpakTnueckas pabora
Ne 8. Pemienne
3KCHepI/IMeHTaJIBHBIX
3aJ1a4 10 TEME
"MeTaibl MOOOYHBIX

noarpymnm"

bu6moreka LIOK https://m.edsoo.ru/a6e352ea

90

Pemenue 3agau
Pa3IMYHBIX THIIOB

bu6mmoreka [IOK https://m.edsoo.ru/a8b83d83

91

O06o001enne u
CHCTEMAaTH3alHs
M3yYEHHOTO MaTepuaia
no teme "MeTtauisr"

bubnuoteka [{OK https://m.edsoo.ru/e91fe975

92

KonTtponpHas padoTa no
teme "Metamnbe"

bu6mmoreka LIOK https://m.edsoo.ru/83f63ea3

93

AHanu3 pe3ynbTaToB
KOHTPOJILHON paboTHl,
KOPPEKIHs OINO0K

bu6mmoreka LIOK https://m.edsoo.ru/9ebff2fd

94

Posp xumuu B
o0ecrieueHNN

bu6mmoreka LIOK https://m.edsoo.ru/080fel1f0




YCTOMYHBOTO Pa3BUTHUSA
yenosedecTBa. [Ionsatue
0 Hay4YHBIX METOJaxX
HCCIIEA0BaHUS BEIIECTB

95

Hayunblie npuHIMIIBL
OpraHu3auu
XUMHUYECKOT'O
MPOU3BOJCTBA.
[IpompliIeHHBIE
CHOCOOBI TIOJTYyYESHHS
BaXXHEHUIITNX BEIIECTB

bu6mmoreka LIOK https://m.edsoo.ru/2e45a44f

96

XUMUYECKOE
3arpsi3HEHNE
OKpYKaloIle cpelbl U
€ro MocjieaCTBUs

bu6mmoreka IIOK https://m.edsoo.ru/9f11bf51

97

XUMUS U 3J0pOBbE
YeloBeKa.
JlekapcTBeHHBIE
CpeacTBa

bu6mmoreka IIOK https://m.edsoo.ru/a6552721

98

Xumusa nuiy. Pois
XUMHH B 00eCIeUeHUH
MMUILEBOI 0€30IMaCHOCTH

bu6mmoreka LIOK https://m.edsoo.ru/1f7b5bd2

99

Kocmernueckue u
naphroMepHbIe
cpencrta. beitoBas
XUMUS

bu6mmoreka LIOK https://m.edsoo.ru/da42d5a9

100

XUMHA B
CTPOUTEIIBCTBE.
Baxxneiimnme

bu6mmoreka LIOK https://m.edsoo.ru/61e69003




CTPOUTEIIBHBIE U
KOHCTPYKLMOHHBIE
MaTepuabl

101

XuMHs B CEIILCKOM
XO3SICTBE.
Opranunueckue u
MHHEpaJIbHbIE
yaoOpeHust

bu6mmoreka LIOK https://m.edsoo.ru/fd39587d

102

Cucremarusanus 1
0000111eHE 3HAHUHN I10
TEME

bu6mmoreka [IOK https://m.edsoo.ru/db979¢70

OBIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

102







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

* Xumus; yrinyonenHoe ooyuyenue, 11 knacc/ Epemun B.B., Ky3smenko H.E.,
HposznoB A.A., u ap.; nox peaakuuent Jlyauna B.B. O0uiecTBo ¢ orpaHMueHHOM
0TBeTCTBEHHOCTHIO «/IPODA»; Akninonepnoe obiectBo «M3naTenscTBo
«IIpocBemienue»

* Xumus; yrinyonennoe ooyuyenue, 10 kinace/ Epemun B.B., Ky3smenko H.E.,
Tepenun B.U. u np.; nox penakuueii Jiyanna B.B. O061iecTBo ¢ orpaHMueHHOM
OTBETCTBEHHOCTHIO «[IPODA»; AkiimonepHoe o01iecTBo «M3matenbeTBo

«HpOCBGIIIGHI/IG»

METOJINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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