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HOACHHUTEJIBHASA 3AIIMCKA

PabGouass mporpamMma mo XMMUU Ha YpPOBHE CpeAHEro o0IIero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHOro 3akoHa or 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOI oOpa3oBaTeabHON IpOrpaMMBbl CpeIaHEro o01ero
oOpazoBanua(POIl COO), npeacraBieHHbIXx B PeaepaqbHOM TOCyIapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuérom Konuenuuu mnpenogaBaHus
yueOHoro mpenMera «Xumus» B 00pa3oBaTelbHbIX opraHuzaunusx Poccuiickoit
Qdenepanyy, peamu3yOIIMX OCHOBHbIE 00pa3oBaTelIbHbIE MPOrpaMMbl, H
OCHOBHBIX ToNIo)keHU «CTpaTerud pas3BuTusi BocnuTanus B Poccuiickoit
Oenepauuu Ha nepuon 1o 2025 rona» (Pacmopsokenue [IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvMHS Ha YpOBHE YIIyOJNEHHOTO W3Y4YEHHUS 3aHMMAaeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4YHOro oOpaszoBanus yvammxcs 10-11 xmaccos.
N3yuenue mpeamera, peanuzyeMoe B ycHoBUsAX AU depeHurpoBaHHOTO,
npogubHOrOo OOy4YeHMs, MpPU3BaHO oOecneunuTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKYJIbTYPHYIO TIOJAIOTOBKY BBIMIYCKHHUKOB IIKOJIBI, HEOOXOAMMYIO IS
aJlanTaluy uX K ObICTPO MEHSIOIIMMCS YCIOBUSM KU3HU B COLIUYME, a TaKXKe AJis
IOPOJOJKEHUST O0y4YeHUs] B OpraHu3alusax MpodeccHoHaIbHOro o0pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS OAHOM M3 IPUOPUTETHBIX THUCIUIUINH.

B nmporpamme mno xumuM Ha3HaueHue ImpeaMera «XHUMHS» MOJydaeT
HOApPOOHYI0  MHTEPHPETAalUi0 B  COOTBETCTBMM C  OCHOBOIIOJArarolIMMH
nosioxenusMu ®I'OC COO o B3auMOOOYCITOBICHHOCTH II€JICH, COJEpIKaHUs,
pe3yabTaToB O0y4YeHUs U TpeOOBaHMNH K YPOBHIO IOATOTOBKH BBITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CJIEAYIOIIME BBINOJIHAEMbIE MPOrpaMMOil Mo
XUMUHU (PYHKITNN:

e UHPOPMAIIMOHHO-METOAMYECKAsA, peanu3alus KOTOpod obecrneynuBaeT
HOJy4yeHHE TNPEJCTaBICHUs O IEeNAX, COJEep)KaHuHU, OOIIe cTpaTeruu
oOyueHusl, BOCIIUTAHUS U Pa3BUTHS 00YJAIOIIMXCS CPEICTBAMH IIPEeIMETa,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpPraHU3alMOHHO-IUIAHUPYIOLIAs, KoTopas IIpe1yCMaTpUBaET
OINpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAHUS U IOCIIEOBATEIBHOCTH
U3y4eHHus: yueOHOro maTepuana, KOJUYECTBEHHBIX M KayeCTBEHHBIX €T0
XapaKTEePUCTUK; IMOAXOJ0B K (POPMHUPOBAHUIO COACPKATEIbHON OCHOBBI
KOHTPOJII U OLEHKH O0pa3oBaTEeNIbHBIX JOCTHKEHUN OO0y4aroluXcsl B
paMKax HWTOTrOBOM aTTecTaluud B (QOpMe €IMHOI0 TOCYyAapCTBEHHOIO
9K3aMeHa 110 XUMUHU.

[Iporpamma a1 yriyOa€HHOrO U3y4eHUs] XUMUU:



e YCTaHABJIMBAET WHBAPUAHTHOE MPEIMETHOE COJAEp)KaHHE, 00s3aTelIbHOE
JUIT U3YyYEHUS] B paMKax OTIEIbHBIX MpoduieH, MnpeaycMaTpuBacT
pacrpenielieHue U CTPYKTYpUpOBaHUE €ro MO KjaccaM, OCHOBHBIM
CoJiepKaTeNIbHBIM JIMHUSM/pa3fiefiaM Kypca;

e J1aT MPUMEPHOE paclpejielieHue y4yeOHOTO BPEMEHH, PEKOMEHIYyeMOIo
JUTSL U3YUYEHUS OTACIBHBIX TEM;

e TMpejaracT MNPUMEPHYIO IMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4EOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TMOCTPOSHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBA3EH;

e J1a€T METOJUYECKYIO0 MHTEPIPETAIMIO 1IeJIeH U 3a7a4 U3yUeHUs MpeIMeTa
Ha yTIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero 00pa3oBaHUs, COACPKATEILHOW XapaKTEPUCTUKHU
IUIAHUPYEMBIX  PE3YJIbTaTOB OCBOCHMSI OCHOBHOH 0Opa3oBaTeIbHOMN
IPOTPAMMBI CpeaHero o01ero oOpazoBaHus (JIMTYHOCTHBIX,
METanpeMETHBIX, MPEIMETHBIX), a TaKKe ¢ YY4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsl IPEIMETA.

Ilo BceM Ha3BaHHBIM MO3ULHUAM B NIpOrpaMMe MO XMMHUHU NPEAyCMOTpPEHa
PEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3zoBaHusa. 3a TMpeJeiaMH yCTaHOBIEHHOM MTPOrpaMMoil MO  XUMHH
00s3aTeNIbHON (MHBAPUAHTHOM) COCTABIISIIOUIEH COAEepKaHUsl y4eOHOro mpeaMera
«Xumus» OocTa€Tcs BO3MOXXHOCTh BBIOOpAa €ro BapHaTHBHON COCTABJISIOINICH,
KOTOpasi JOJDKHA OMPEAENSIThCA B COOTBETCTBUU C HAINPABICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cooTtBercTBUM ¢ KoHUeNTyaibHbIMU TonoxkeHusmMu PI'OC COO o
HAa3HAYCHUW TIPEJIMETOB 0a30BOro W yYIIyOJEHHOTO YpPOBHEH B CHCTEME
muddepeHIIMPOBAaHHOTO OOyYEeHHS Ha YpPOBHE CpeIHero oOmiero oOpa3oBaHUs
XUMHUS Ha YpPOBHE VYIIyOJIEHHOTO U3YYEHHUsS HANpaBIE€H Ha peaau3aluio
OPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TallOM  MOJYYEHHUS]  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yUYEHHUS CHCIUAIBHBIX E€CTECTBEHHO-HAYYHBIX U
XUMHUYECKUX JTUCIUIUIMH B By3aX U OpraHHU3alUsIX CPeAHEro npodhecCHOHaIbHOrO
oOpa3zoBanusa. B 9Toil cBs3M wH3ydeHHE TMpeaMeTa «XHUMHS» OPHCHTHPOBAHO
NPEUMYIECTBEHHO HAa  pAacCIIUpeHHuEe W YIUIYOJICHHWE TEOPETHYECKOW W
NPAKTUYECKON TOATOTOBKH O0YYarONINXCsi, BEIOPABIIUX OMPEACIEHHBINA TPOQPIITH
00y4eHUs1, B TOM YHCJIE C MEPCHIEKTUBOM MOCIEAYIOMIETO MOJTYUYECHUS] XUMUYECKOTO
o0pa3zoBaHus B OpraHu3anusix rnpodeccuoHanbHoro oopazosanus. Hapsany ¢ atum,
B cBere TpeboBaHuit OI'OC COO k mnnaHUpPyeMBIM pe3ysibTaTaM OCBOCHUS
dbenepanpbHO 00pa3oBaTENIbHON MPOTrpaMMBl CpPEIHEro O0O0Iero oO0pa3oBaHUs
u3yueHue rmnpeaMera «XUMHUS» OPUEHTUPOBAHO TaKXKe Ha pelieHue 3ajay



BOCIIUTAHUS U COIMAJIBHOTO Pa3BUTUSA OOydaromuxcs, Ha (OpMUPOBAHUE Yy HUX
OOILIEUHTEIJIEKTYaJIbHBIX YMEHHUH, YMEHHH pallMOHaIu3aluu y4eOHOTO Tpyda U
000OIIEHHBIX CHOCOOOB  JIEATENBHOCTH, WMEIOMNX MEKIUCIUIUTMHAPHBIM,
HAAIPEAMETHBIA XapaKTeED.

CocrapisitoniuMu npeaMeTa «XuMUs» Ha YpOBHE YIITYOJEHHOTO M3Yy4ECHUS
SBJISIIOTCST  yIUIyOn€HHbIE Kypchl — «Opranuueckas xumus» u «OOmas u
Heopranuueckass xumusi». [Ipu onpeaeneHun mMoaXoa0B K OTOOPY U CTPYKTYPHOM
OpraHu3alliy COJEpPKaHUsl ITUX KypCOB B MpOTrpaMMe MO XHMHUU 3a OCHOBY
npuHAThl nojoxeHuss ®I'OC COO o pazauuusax 06a30BOro U yrayO0iaEHHOTO
YPOBHEH U3yUYeHUs MpeIMETA.

OcHoBY copepxkanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHuuecKass XHMHS» COCTABJISET COBOKYIMHOCTh MPEJAMETHBIX 3HAHUN W
YMEHUM, OTHOCAIMXCS K 0a30BOMY YPOBHIO H3Yy4YeHHUs TpeaMera. JTa cucTema
3HAHUW TI0JydaeT OmpeaeiEHHOE TEOPETUUYECKOE JIOMOJTHEHUE, IO3BOJISIONIEe
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJbIIUA 00BEM  (HaKTOJIOTHYECKOTO
Marepuana. Tak, Ha yrIyOJIEHHOM ypOBHE H3Y4Y€HHUS TMpeaMeTa oOecredeHa
BO3MOXHOCTb 3HAYUTEIBHOTO YBEIUYEHUS O00BbEMA 3HAHUH O XUMHYECKHUX
AJIEMEHTAaX M CBOMCTBaX MX COCJUWHEHUU HA OCHOBE PACIIUPEHUS U YIIIYOJICHHS
NPEACTABICHUN O CTPOEHHH BEIIECTBA, XMMUYECKOW CBA3M U 3aKOHOMEPHOCTIX
IPOTEKAHUS PEAKINNA, PACCMATPUBAEMBIX C TOYKH 3PEHUS XUMHUUECKON KUHETHUKH
U TEepMOJMHAMUKH. M3ydyeHune mnepuoaudeckoro 3akoHa u Ileprommueckoi
CUCTEMBI XUMUYECKUX  DJIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKUX MPEACTABICHUAX O CTPOCHHHM aToMa. XHUMHUYECKasl CBS3b
OOBSCHACTCS C TOUKU 3PEHUS DPHEPTEeTUUECKUX U3MEHEHUN npu e€ 00pa3oBaHUM U
paspyllieHud, a TakKe ¢ TOYKH 3pEHUs MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue
TUTIOB ~ peakiui  JomonHseTcs  (GOpPMHpPOBAHHMEM  MPEACTABICHHH 00
ANEKTPOXUMHUYECKHUX MPOIIeccax U JIEKTPOJIM3€E PACIIaBOB U PACTBOPOB BEILIECTB.
B kypce oprannuyeckoil XuMUM TPU PACCMOTPEHHUHM PEAKIIMOHHON CIIOCOOHOCTH
COCIMHEHUI yNIeNsaeTcs 0co00e BHUMaHUE BOMpocaM 00 AJIEKTPOHHBIX d(PdeKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIUM.

Ocoboe 3HayeHWE WMEET TO, YTO Ha COJEpPKAHHE KYpCOB XUMUU
yrayOaEHHOTO YPOBHS M3yUEHUS JIJISl KJIIACCOB ONpenenEHHOro mpoduiis (TIaBHBIM
oOpazoM Ha WX CTPYKTYpy W XapakTep JOMOJIHEHWHA K OOIel cucreme
MPEAMETHBIX 3HAHMI) OKa3bIBAIOT BIMAHUE CMEKHbIE MpeaMeThl. Tak, Hanmpumep,
B COJICp’KaHMM TMPeIMeTa JJIsl KJIACCOB XUMHUKO-(PU3NYECKOro npoduis 0oJblioe
3HaYeHue OyayT MMETh JIEMEHThl y4yeOHOTO Marepuaina mo obmied xumuu. [Ipu
M3YyYEHUHM TIpeAMEeTa B JAaHHOM ClIy4ae akleHT OyJeT clejlaH Ha OOIIHOCTh
METOJI0OB MTO3HAHUS, OOIIHOCTh 3aKOHOB M TEOPHU B XUMHUHU U B (PU3HKE: aTOMHO-
MOJIEKYJsipHas Teopusi (MOJEKyJsipHAs Teopus B (PU3MKE), 3aKOHBI COXPAHCHUS



MAacChbl U JHEPruM, 3aKOHbl TEPMOJMHAMHKH, 3JIEKTPOJIW3a, MNPEACTABICHUS O
CTPOEHUHU BEUIECTB U JPYTOE.

B TOo xe BpemMs B coaepkaHUM TIpeaAMeTa ISl KIACCOB XHMMKO-
Oouosiornueckoro npodusis OONBIIUN yACIbHBIM BeC OyAeT UMETh OpraHuvecKas
xumusa. B 3TOM ciyyae mpenocTaBiIse€TCS  BO3MOXHOCTH g Oosee
00CTOATENIBHOTO  PAaCCMOTPEHHUS XMMHUYECKOM  OpraHu3alid  KJIETKH  Kak
OMOJIOTMYECKON CHCTEMBI, B COCTaB KOTOPOM BXOJAT, K MPUMEPY, TaKUe
CTPYKTYpHbIE KOMIIOHEHTBHI, KakK JIMOUAbI, OCJIKH, YIJIEBOJbI, HYKJICHHOBBIC
KUCJIOTHl U Apyrue. [Ipu 3ToM 3HaHUS O COCTaBE WU CBOMCTBaX MpEICTaBUTENECH
OCHOBHBIX KJIACCOB OPraHUYECKHX BEIIECTB CJIY>KaT OCHOBOW JJIsI W3y4YEHUS
CYIIHOCTH MPOIECCOB POTOCUHTE3A, JIbIXaHUS, TTUIIEBAPCHHUS.

B mnnane dopmupoBaHUsS OCHOB HAy4YHOTO MHMPOBO33PEHHUS, OCBOCHUS
00IIIeHaYYHBIX METOJ/IOB TIO3HAHMS U OIbITa MPAKTHUYECKOTO MPUMEHEHUS HAyYHBIX
3HAHUU H3yYCHHE TpeaMeTa «XHMHUS» Ha YIIYOJIEHHOM YpPOBHE OCHOBAHO Ha
MEXIIPEAMETHBIX CBA3SX C Yy4eOHBIMU MPEIMETaMH, BXOISIIMMH B COCTaB
npeaMeTHbIX obOnactelt «EcTecTBeHHO-HayuHbBIe MpeaMeTb», «MaremaTuka u
uHpopmaTuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipu u3ydyenun yyeOHOro mnpeamera «XUMHUS» HA YIUIYOJIEHHOM YPOBHE
Tak)Ke, Kak Ha YpOBHE OCHOBHOT'O M CpelHero odmiero oOpazoBanus (Ha 6a30BOM
ypOBHE), 3a/1aueil MepBOCTENIEHHON 3HAYUMOCTH SIBJISETCS (DOPMUPOBAHUE OCHOB
HAyKd XUMHUU KaKk O0OJIaCTU COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKOM
NEATENBHOCTY Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemenue
ATOW 3a7a4yd Ha YIUIYOJIEHHOM YPOBHE U3YYCHHsSI TIpEeIMeTa TMperoiaract
pean3alMIO TAKUX LIEJIEH, KAK:

e (opmupoBaHue mNpeACTAaBICHUN: O MaTepUATHLHOM EIUHCTBE MHUDPA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHHUM MPUPOBI, O MECTE XUMHUH B
CHUCTEME €eCTEeCTBEHHBIX HayK H €€ Beaylleil poau B obOecrnedeHuu
YCTOWYMBOTO  Pa3BUTUS  YEJOBEYECTBA: B  PEIICHUH  TPoOJIeM
AKOJIOTUYECKOM, IHEPTreTUIECKON U MUIIEBON 0€30MacCHOCTH, B Pa3BUTUU
MEJIMIMHBI, CO3JaHUU HOBBIX MAaT€pUAJIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
o0OecreueHnn palroOHAIBHOTO TMPHUPOIONOIL30BaHNs, B (HOPMHUPOBAHUN
MUPOBO33PEHUSI U OOIIEN KyJIbTYphl YEJIOBEKA, a TAKKE 3KOJOTHYECKHU
000CHOBaHHOTO OTHONICHHSI K CBOEMY 370POBBIO U MIPUPOTHON CpeIe;

e OCBOCHHE CHCTEMbl 3HAHHM, JIEKANIMX B OCHOBE XUMHUYECKOU
COCTaBJISIIOIIEH €CTEeCTBEHHO-HAYYHOW KapTUHBI MUpa: PyHIaMEHTAIbHBIX
MOHATUM, 3aKOHOB W TE€OPUW XUMHHM, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMH BEIIECTBA HA PA3HBIX YPOBHSAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOJAUHAMHYECKHX  H
KUHETHYECKUX 3aKOHOMEPHOCTSAX MPOTECKAHUS XHUMHUYECKHUX PEaKLHM, O



XUMHYECKOM PaBHOBECHH, PACTBOpPAX M AUCIIEPCHBIX CHCTEMaX, 00 00mux
HAyYHBIX MPUHIIUATIAX XUMHIECKOTO MPOU3BOJICTBA;

dbopmupoBaHue y oOyyaromuxcs OCO3HAHHOT'O MMOHUMAHUS
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XHMHYCCKUX 3HAHUW I8 OOBSCHEHUS
KITIOYEBBIX HJEH W TPOOJIEM COBPEMEHHOW XHWMHH, JJIi OOBSICHCHUS WU
IIPOTHO3UPOBAHMSI SBJICHUH, UMEIONINX €CTECCTBCHHO-HAYUHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHs TPOOJIEM, CBSI3aHHBIX ¢ XUMHEH, IPOrHO3UPOBAHMSI,
aHallM3a U OI[CHKH C TIO3MIIMI SKOJIOTHIeCKON O€30MacHOCTH MOCIIEICTBUI
OBITOBOW W TPOM3BOACTBEHHOHN JIEATEILHOCTH YEIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM U IMepepadOTKOU
BEIIECTB;

yriayOJaeHUEe  TPEICTAaBICHWA O  HAyYHBIX  METOJaxX  ITO3HAHWS,
HEOOXOJMMBIX IS TPHOOPETCHHS] YMEHUH OPHEHTHPOBATHCS B MHPE
BEIICCTB M OOBSCHCHHUS XHMHYCCKUX SBICHUN, HMMCIONIUX MECTO B
IPHUPOJIC, B MPAKTHUCCKON JCATEITHPHOCTH U IMTOBCEIHEBHOM KU3HHU.

B mnnanme peanuzanuu TNEpBOOYEPETHBIX BOCIHUTATEIBHBIX W Pa3BUBAOIINX
(GYHKIIUN 1EJIOCTHOM CHUCTEMBI CpPEAHEro OO0IIero oOpa3oBaHUs MPU H3YUYCHUH
npenMera «XuUMHUS» Ha  YIUIYOJIEHHOM ypOBHE OCOOYI0  aKTyaJlbHOCTb
IPUOOPETAIOT TAKUE TEJH U 33/1a4H, KaK:

BOCIIUTaHUE YOEKIAEHHOCTHU B TO3HABAEMOCTH SIBIICHUW TPUPOIBI,
yBaXEHUS K TpollecCy TBOpYECTBA B OOJACTH TEOPETUUECKHX H
NPUKJIAIHBIX HMCCIEOBAaHUN B XUMUHU, (HOPMHUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH;

pa3BUTHE MOTHBAllUM K OOYYCHHIO M II03HAHUIO, CIOCOOHOCTEH K
CAMOKOHTpPOJIIO ¥ CaMOBOCIIMTAaHMIO  HAa  OCHOBE  YCBOCHHS
00I11eUEeJIOBEYECKUX [ICHHOCTEH;

pa3BHUTHE MMO3HABATEIILHBIX HHTEPECOB, MHTEIICKTYAIBHBIX M TBOPUYECKUX
criocoOHoCcTel oOydarommxcs, (OpPMHUpPOBAHHWE Y HHX CO3HATEIBHOTO
OTHOIIEHHUSI K CcaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCIICIITHOW TTPO¢)eCCHOHATBHON M OOIIECCTBEHHOW NeATeIIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 370pPOBBIO H TMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

dbopMHupOBaHWE YMEHHMI M HABBIKOB Pa3yMHOTO MPHUPOIOIOJIH30BAHUS,
Pa3BHUTHE DKOJIOTHUECKOU KYIbTYpPbI, TPHOOPETEHHE OIBITa OOMIECTBEHHO-
MOJIE3HOM IKOJIOTUYECKOUN AEATEIHHOCTH.

OO6muree 9nCiIO 9acoB, MPETYCMOTPEHHBIX 71T U3YYCHUSI XUMUW Ha YTITyOJIeHHOM
YpOBHE cpeqiHero obiiero oodpazoBaHwus, coctabmsieT 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Hezento), B 11 kiacce — 102 yaca (3 yaca B HeJENI0).



COAEPXAHUE OBYUYEHUA
10 KVIACC

OPITAHUYECKASA XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYECKOM XMMUHM.

IIpenmer W 3Ha4YeHHE  OPraHUYECKOW  XMMMH, [PEACTABICHUE O
MHOT000pa3uy OPraHnYeCKUX COeTUHEHUM.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIepoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHUSI. BaneHTHbIE BO3MOKHOCTH aToMma yIJiepoja. XHUMHUYECKas CBS3b B
OpraHUYeCKUX COCAUHEHUSIX. Tumbl THUOpPHAM3ALMM aTOMHBIX opOuTanei
yriaepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHOM CBsI3U (OOMEHHBIN U TOHOPHO-
aKIenTopHbIi). THIBl NEepeKphIBAaHUS AaTOMHBIX oOpOuTaned, o©- U T-CBS3U.
OnunapHas, qBOWHAs W TpoiHas cBsA3b. CIOCOOBI pa3phiBa CBS3€l B MOJICKYJIax
opranndeckux BemectB. [loHsitue o cBOOOJHOM paaukane, HykKiIeopuiae Hu
anexTpoduIe.

Teopust crTpoeHuss opraHuyeckux coeauHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAUYEHUE TEOPUU CTPOECHUS
OpraHMYecKUX CcoeAuHEHUN. MoJekynsipHble U CTPYKTYpHbIE (OpPMYIIBI.
CtpykTypHble (QOpMyJbl pa3iIUYHBIX BHUAOB: pa3BEPHYTasA, COKpaliéHHas,
ckenetHass. M3omepus. Bunpl u3oMepuu: CTPyKTypHas, MNPOCTPAHCTBEHHAS.
OnexTpoHHbIe YP(HEKTH B MOJEKYIaX OPraHUYECKUX COCTUHEHUN (MHIYKTHUBHBIH
U ME30MEPHBIN 3P HEKTHI).

[IpencraBienne o KiIaccU(pUKAUU OpraHWYecKUX BemecTB. [loHATHe o
dbynkimonanbHou rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTnyeckas
HoMeHKiarypa oprannueckux coenuneHuit (IUPAC) u TpuBHaibHblEe Ha3BaHUS
OTAEJBHBIX IPEACTABUTEIICH.

OcobOeHHOCTH W KIacCU(UKAIUS OpraHUYECKUX peakiui. OKUCIUTEITHHO-
BOCCTAHOBUTEIILHBIE PEAKLIUH B OPTAHUYECKON XUMHUH.

OKCIEpUMEHTAIIbHbIE METOAbl H3YYEHHs] BEHIECTB M HX MPEBPAIICHUIN:
O3HAKOMJICHME ¢ oOpasllaMyd OpPraHMYECKHX BEIIECTB W MaTephallaMM Ha HX
OCHOBE, OIBITBl 10 MPEBPALICHUID OPraHWYECKUX BEIIECTB MPU HArpeBaHUU
(aBiieHue, OOyIJIMBaHWE W TOPEHHUE), KOHCTPYUPOBAHUE MOJEJIEH MOJIEKYI
OpPraHWYECKUX BEIIECTB.

YrieBogopoasl.

Ankanbl. ['omonorudeckuii psij ankaHoB, obmiast (opmylia, HOMEHKIaTypa U
MU30MeEpHsl. DNEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aJKaHOB, sp3-
rudpuan3anus aTOMHBIX OpOuTaneil yriepona, o-cBsizb. DuU3MUECKHE CBOMCTBA
AJIKaHOB.



XUMHUYECKME CBOMCTBA AaJKaHOB: pPEAaKUUU 3aMEUICHUS, W30MEpU3aALH,
NETUIPUPOBAHMS, [IUKIIA3ALNKU, IUPOTIU3a, KPEKUHra, ropeHud. [Ipeacrasnenue o
MEXaHU3ME PEAKIUN PAIUKAIBHOTO 3aMEIICHUS.

Haxoxnenue B npupoae. CriocoObl MOTyUYeHUs] U TPUMEHEHHUE aJIKaHOB.

Huknoankanel. O0uas ¢popmyna, HOMEHKIAaTypa U uzomepus. OcoOEHHOCTH
CTPOCHHMSI M XUMHUUYECKHUX CBOMCTB MajbiX (IUKIOMPOINAH, UHUKIOOyTaH) H
OOBIYHBIX (LIMKJIOMEHTAH, IUKIOTEKCaH) HUKIoankaHoB. CrocoObl MOydeHUs U
MPUMEHEHHE ITUKJIOAIKAHOB.

Ankensl. ["'omoniorudeckuil psj ankeHoB, o0mias ¢opmysia, HOMEHKIATypa.
DNEKTPOHHOE ¥  IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYN ajlKCHOB, Sp -
rudpuan3anus aTOMHBIX OpOuTaie yriepoaa, o- U m-cBsi3u. CTpyKTypHas u
reomeTpuueckas (UuUC-TpaHc-) uzomepus. Dusnmyeckre CBONUCTBA AJIKEHOB.
XUMUYECKHUE CBOWCTBA: PEaKIMU MPUCOCAUHEHUS, 3aMEIICHUSI B O-TOJ0KEHHUE
Ipu JABOWHOMN CBSI3W, MOJIUMEpHU3aIiud U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIE peakiy Ha IBOWHYIO CBS3b. CIIOCOOBI MOJNYyYEHUS U TPUMCHEHHUE
AJIKCHOB.

Anxanuensl. Kinaccudukanus ankaaueHoB (CONpsKEHHBIE, N30JIMPOBAHHEIE,
KymynuposaHnusie). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUS M XMMHYECKUX CBOMCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-nmpucoenunenue. Ilomumepusaus
conpspKEHHBIX queHOB. CrIocOObI MOTyYeHUs U MPUMEHEHUE aTKaIUEHOB.

Anxunbl. ['oMonorudyeckuit psaj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJI aJKMHOB, SP-
rudopuan3anus aTOMHBIX opOuTaned yriepona. dusnyeckue CBOWCTBA ATKHHOB.
XHWMHUYECKAE  CBOWMCTBA:  pEaklUu  NOPUCOCAMHEHUs,  AUMEpU3alUUd U
TPUMEPU3ALNY, OKUCIEHUSA. KUCIIOTHBIE CBOIICTBA aIKUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO CBs3b. KauecTBeHHBIC peakiiny Ha TPOMHYIO CBsA3h. CIIOCOOBI MOTydeHUS
U IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue YrieBoAopoAbl (apeHbl). ['oMonoruyeckuili psii apeHoB,
obmast hopmyrna, HOMEHKIATypa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHHE MOJIeKYJbl OeH30a. PuU3MYECKHUE CBOMCTBA apeHOB. XHMHUYECKHE
CBOMCTBa O€H30J1a U €r0 TOMOJIOTOB: PEAKIIUU 3aMEIICHUS] B OCH30JIbHOM KOJIbIE U
YIJIE€BOJIOPOJIHOM paJIUKaje, PEaKIUu MPUCOCIUHEHUS, OKHCICHHUE TOMOJIOIOB
oensomna. IlpencraBmeHne 00 OpPUEHTUPYIOMIEM JEHCTBUM 3aMECTHUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEPE aJKWIBHBIX pPaTUKaIOB, KapOOKCHUIBHOM,
TUAPOKCUIBHOM, aMHUHO- W HHUTPOTPYMIbI, aTOMOB rajgoreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus ctupona. CrnocoObl MOTy4eHUsT U
MIPUMEHEHHUE apOMaTHUYECKUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HeTsiHBIE ra3bl. HedTh U €€ nmpoucxoxieHue.
KameHnHnbiit yronb v mpoiykTsl ero nepepadoTku. CrocoObl nepepaboTku HedTH:



MEPEroHKa, KPEKUHT (TePMUYECKUM, KATaIUTHUUYECKU), pUPOPMHUHT, MUPOJIU3.
[TponykThl nepepaboTKku HEPTH, UX TPUMEHEHHE B TPOMBIIIIJIEHHOCTH U B OBITY.

I'eHeTndeckas cBsI3b MEXY Pa3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DJIEKTPOHHOE CTPOEHUE TaJOTCHIPOU3BOAHBIX YIVIEBOAOPOJIOB. Peakiuu
3aMEIIEHUsl TrajoreHa Ha TUIPOKCOrPYINy, HUTPOTPYIIY, LIHAHOTPYIIILY,
amuHOrpynmy. JlelicTBM€ Ha TaJlOr€HIPOU3BOAHBIE BOJHOIO W CIHUPTOBOTO
pacTBopa MIEnoun. B3anMOIENCTBUE NUTAJOI€HAIKAHOB C MAarHUEM U IIUHKOM.
[TousiTue 0 METAJLUIOOPTraHUYECKUX COEJIMHEHUSX. Ucnonb3zoBanue
raJIOreHIPOU3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHUKE U TIPU CHUHTE3E
OPraHNYECKUX BEILECTB.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX IPEBPAIICHUI:
u3yuyeHrne (PU3NYecKux CBOWCTB YTII€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peakIuii  yriieBOJOPOJOB Pa3IMYHBIX KJIacCOB (oOeciiBeurBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IE€pMaHraHaTa KaJiks, B3aMMOJICMCTBHE aleTHICHA C
aMMHaYHBIM pacTBopoM okcuaa cepedpa(l)), kadecTBeHHOe OOHapyKeHHUE
yrjiepojila M BOJOpPOJAa B OPraHMYECKMX BEIIECTBAX, IMOJYy4YCHHUE OHTUJICHA U
U3y4YeHHE €r0 CBOWMCTB, O3HaKoMJjieHHe C KoJulekumsmMu «HedTb» u «Yromby, C
oOpa3llaMM TUIacTMacc, KaydyyKOB M PE3UHBI, MOJEIMPOBAHUE MOJEKYI
YII€BOJIOPOIOB U FaJOTE€HIIPOU3BOIHBIX YTIJIEBOIOPOIOB.

Kuciopoaconepxkamue oprannyeckKue coeJHHEHHUS.

[IpenenbHble ogHOaTOMHBIE CcHUPTHl. CTpOoeHUE MOJIEKYNl (Ha MpUMepe
METaHoJa H JTaHojia). ['oMonoruueckui psija, obOmas ¢opmyna, H30Mepus,
HOMEHKJIaTypa U kinaccudukanusa. Dusnueckue CBOMCTBA  MPEACIbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAYy MOJIEKYJIaMH CIUPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKUUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OPraHMYECKMMHM M  HEOPraHWYECKUMHU  KHUCJIOTAMH.
KauecTBeHHas peakuys Ha OJHOATOMHBIE CIUPTHL. J[€HCTBUE 3TAaHOIA U METaHOJIA
Ha opranu3M uernoBeka. CrmocoObl TMOMy4YeHUsT W MPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocthie adupsl, HOMeHKIaTypa U n3oMepus. OcoOeHHOCTH (HU3UYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroaTtoMHbl€ CHOUPTHI — ATUJIEHIVIMKONb W riauuepuH. dusnueckue u
XUMUYECKHE CBOWCTBA: pEeaKlMU 3aMEILCHHS], B3aUMOJCHCTBUE C OPraHUuYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAa4eCTBEHHAs peakius Ha MHOr0aTOMHBIE
cnupthl. [lpencraBienue o mMexaHuU3Me peakluil HYKICOPUIBHOIO 3aMeEICHUS.
JlelictBue Ha opranu3M 4enoBeka. C(CrnocoObl TMONAyYEeHUS] U TMPUMEHEHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJIEKYJbl, B3aUMHOE BIUSHHUE TUJIPOKCOTPYIIBI U
O0eH30apHOTO sAnpa. Puszndeckue cBoiicTBa (peHosna. OCOOEHHOCTH XUMHUYECKUX



cBoiictB (enona. KauecTBeHHble peakiuu Ha (eHos. ToKCHYHOCTH (eHona.
CrnocoObl nostydyeHus u npuMmenenue penona. Genonpopmanpaeruanas cMoa.

KapOoHumnbHbIe cOeUHEHUS — aJIbACTUJIBI U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWIBHON Tpymnmbl. ['OMOJIOTHYECKUE PSAMbI albJETUA0B U KETOHOB, 00IIas
dbopmyna, u3zoMepus U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA albJETUIO0B U
KETOHOB.  XMMHUYECKHE  CBOMCTBA  albJETMJOB M  KETOHOB:  pPEaKIUu
npucoequHeHns. OKHUCIEHUE allbJIETUIOB, KAUECTBEHHBIE PEAKIIMU HA aJIbJIECTH/IbL.
Cnoco0bI mosTy4eHus: ¥ MPUMEHEHUE albJCTUI0B U KETOHOB.

OnHOOCHOBHBIE Mpe/ebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCOT. M3omepust u HOMeHkIaTypa. dusnyeckue cBONCTBA
OJTHOOCHOBHBIX TMpEJEIbHBIX KapOOHOBBIX KHUCIOT. BomopoaHbie CBSI3M MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHUCIIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi 3TepuduKaIuu, peakiuu C Y4acTHeM YTJIEBOJOPOJHOIO pajauKaa.
OcoOeHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHL. [loHSTHE O TNPOU3BOIHBIX
KapOOHOBBIX KHCJIOT — CJIOXHBIX 3(upax. MHoroo6paszue KapOOHOBBIX KHUCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPENENIbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHCIIOT, TUAPOKCUKAPOOHOBBIX KHUCIOT. [IpeiacTaBuTenu BHICIIUX
KapOOHOBBIX KHCIIOT: CT€apUHOBas, NAJIbMUTHHOBAS, OJEHHOBAs, JUHO/E8AS,
JIUHONIeH06as KUCIOThL. CTIOCOOBI MONTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxunble >¢upbl. ['omonorudeckuii psa, oOmas dopmyrna, u3oMepus u
HOMeHKJIarypa. dusnueckue M XUMHUUYECKUE CBOMCTBA: THAPOJHU3 B KHUCION H
IEITIOYHOU CpEIE.

Kupsi. Ctpoenue, puznueckue U XMMHUYECKUE CBOWCTBA KUPOB: THAPOIIN3 B
KHUCIION U menouHor cpeae. OCOOCHHOCTH CBOMCTB KHPOB, COASPIKAIMX OCTATKH
HEIpPEAEIbHBIX KUPHBIX KUCIOT. JKUpPBI B IPUPOJE.

MpbL14 KaK COJIA BBICIIMX KapOOHOBBIX KUCIIOT, UX MOTOIIIEE ICHCTBHE.

O6mrast xapakTepucTuka yrieBonoB. Kimaccudukamnus yrieBonoB (MOHO-, TU-
U Tmojucaxapuasl). MoHOcaxapuIbl: TJIOKO3a, (pykKTo3a, ranakTo3a, pudo3a,
ne3okcupuodosa. duznueckue CBOWCTBA M HaxoXJaeHue B mpupoze. dorocuHres.
XHUMHUYECKHE CBOMCTBA TIFOKO3bI: PEAKIIMH C YYaCTUEM CHUPTOBBIX U aJbJCTUIHOU
TpyNI, CIOUPTOBOE M MOJOYHOKHCIOE OpoxeHue. [IpumeHeHWe TIIOKO3BI, €&
3HAYEHHE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MajlbTo3a U
nakTo3a. BoccTtaHaBnmBaromye 1 HEBOCCTAHABIMBAIOLIME AUcaxapuabl. [ uapoans
nucaxapunoB. Haxoxnenue B npupojse u npuMmeHenue. lonncaxapuapl: kpaxmann,
MIMKOTEH W 1ewoio3a. CTpoeHMe MakpOMOJIEKYJ KpaxMalia, TJIMKOTE€HAa U
HEJUTI0NI03bl.  PU3MYECKHME CBOMCTBA Kpaxmaja M UEJUII0JIO3bl. XHWMHUYECKHUE
CBOWCTBA Kpaxmala: TMAPOJIN3, KAYECTBEHHAs pEaklus ¢ HOJOM. XUMHYECKHE
CBOMCTBa WEJUIIOJIO3bI: TUAPOJIN3, MoiyyeHue 3GupoB 1eioiosbl. [lonstue 06
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIIEpUMEHTAJIBHBIE METOABbl M3YYEHHsI BEIIECTB M HX IPEBPALLICHUM:
PacTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJAE, B3aUMOJEHUCTBHUE ITAHOJIA C HATPUEM,
OKHUCJICHUE 3TWJIOBOI'O CIIMPTA B albJIETH] HAa PACKAIEHHOM MEIHOM IMPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CIHMpPTa JIUXPOMATOM Kaius (BO3MOXHO HCIOJIb30BaHHE
BUJIEOMATEPUAJIOB), KAaYECTBEHHbIE PEAKIMU Ha aiubAeruiibl (C THIAPOKCUIOM
nuammuHcepeopa(l) wu  rugpokcumom  meau(Il)), peakumss raMIepuHa €
ruapokcuoMm meau(ll), xumudeckue CBOWCTBA pPacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMO/JIEHCTBHE pacTBOpa Iioko3bl ¢ rugpokcuaom menu(Il), B3aumopeiictBue
Kpaxmaja C HOJOM, pEUIEHHNE IKCIEPUMEHTAJBHBIX 3aAa4 1Mo TemMaM «CIHPTHI U
denoinby, «KapooHoBbIe KUCTOTHI. CI0KHBIE YPUPDI.

A3oTcoaepiKalniue OpraHu4ecKue coelMHeHMs.

AMUHBI — OpraHuyeckre Mpou3BoAHbIE amMmMuaka. Knaccudukanus amMuHOB:
anudaTUyeckue M apoMaTUYECKHUe;, IMEpBUYHBIC, BTOPUYHBIE U TPETUYHBIE.
Ctpoenne Monekysd, obmas ¢opmyia, U30Mepusi, HOMEHKIaTypa U (undeckue
cBoiicTBa. XMMHUYECKOE CBOWCTBa anu(paTUYECKUX aMHUHOB: OCHOBHBIE CBOWCTBA,
AJKWJIMPOBAHUE, B3aUMOJCHCTBUE NEPBUYHBIX AMUHOB C a30THCTOW KHCIIOTOM.
Conu anKuiIaMMOHHUS.

AHWIMH — TpeACTaBUTENb aMHHOB apomaTudeckoro psga. CrpoeHue
aHwiMHA. B3auMHOe BiMsIHUE TPYNI aTOMOB B MoJjiekyJsie anuwinHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHa. KayecTBeHHble peakinuu Ha aHWiIMH. CrnocoOsbl
NOJIy4eHUsT W TpUMEHeHue anudartuyeckux amMuHOB. [lomydeHuwe aHWIMHA U3
HUTPOOEH30I1A.

AMuHokucnoTel. Homenknarypa u uzomepusi. OTenbHble IPEICTaBUTENN O-
AMHMHOKHCJIOT:  T[JIALWH, anaHuH. @Du3nyeckue CBOMCTBA  AMUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA aMHUHOKHUCIOT Kak aM(OTEpPHBIX  OpPraHUYECKUX
COCIMHEHMM, peakuusi MOJUKOHACHCAlUU, OOpa3oBaHME TMENTUAHON CBS3H.
buonorunyeckoe 3HayeHuEe aMUHOKUCIOT. CUHTE3 ¥ THAPOJIU3 MENTH/IOB.

benku kak mpuponssle nosumepsl. IlepBuuHas, BTOpUYHAsA M TPETUYHAA
CTpyKTypa OenkoB. XHMMHYECKHME CBOMCTBAa OEIKOB: THUAPOJIM3, JECHATypaLMs,
KayeCTBEHHBIE PEaKIMU Ha OEIIKH.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHHs BEIIECTB M MX NPEBPALLECHUN:
pacTBOpeHHE OENKOB B BOJE, JIeHaTypauus O€IKOB NpPU HArpeBaHWH, LIBETHBIC
peakuuu Ha O€NKHM, pEelIeHUWE OKCIEPUMEHTAJbHBIX 3aJad [0 TeMaM
«AsoTcoaeprkaiue OpraHNYEeCKue COCOUHEHUS» W «Pacno3zHaBanune
OpPTraHNYECKUX COCTUHEHUN.

BricokomoJieky/JIIpHbIE COeIMHEHHS .

OCHOBHBIE TOHATHS XUMHU BBICOKOMOJIEKYJIIPHBIX COECIMHEHUMN: MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3BEHO, CTEIEHB MOJIUMEpPU3ALUH, CPEAHS MOJIEKYIISIpHAS



Macca. OCHOBHBIE METOJAbl CHHTE3a BBICOKOMOJEKYJSPHBIX COCIUHCHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHICHCAIIHS.

[Tonumepusie wmatepuanbl. I[lmactmacchl (MOMUATUIICH, MOJUIPOIUIICH,
MOJIMBUHUIXJIOPU, TOJUCTUPOJ, TMOJUMETUIMETAKPUIAT, IOJUKApOOHATHI,
noJmdTUIIeHTepeTanaT). Y Tunuzanus 1 nepepadoTka IIacTUKa.

DnacToMephl: HaTypaJbHBIM KayuyK, CUHTETUYECKHUE KaydyKd
(OyTaueHOBBIN, XJIOPOTPEHOBBIN, H30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIOMOK, MIEPCTh, MIENK), UICKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAlPpOH U JIaBCaH).

[Tonmumepsr CHEeHAIBHOTO Ha3HAYCHUS (Tedmon, KeBJap,
AIIEKTPOTPOBOIAIINE MTOTUMEPHI, OMOpasiaraeMbie TOJUMEPHI).

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX IPEBPAIICHUI:
03HAKOMJICHHE C 00pa3laMy MPHUPOJHBIX M UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIIBHBIX 3a1ad 1o TeMe «Pacrmo3HaBaHue
MJIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxxnenue MonekynspHOH (OpMyNbl OpPraHUYeCKOro COEIUWHEHHUS II0
MacCOBBIM JOJIAM 3JIEMEHTOB, BXOJAIIMX B €ro COCTaB, HaXO0XICHUE
MOJIEKYJISIpHOUM  (OpMYJIbl OpPraHUYECKOrO COeAUHEHUsT 1Mo wmacce (00bEMY)
POJYKTOB CTOpaHHs, MO KOJMYECTBY BeliecTBa (Macce, 00BEMY) MPOAYKTOB
peakluud W/WIM HCXOIHBIX BEUIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (POpMYIIbI
OpraHMYeCKOr0 BEIIECTBA HAa OCHOBE €ro XMMHUYECKHUX CBOWCTB WM CIIOCOOOB
MOJIYYEHUS, ONPEIEIICHHE [OJM BBIXOAA NPOJIYKTa PEAKIUU OT TEOPETUUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MexnpeaMeTHBIX CBA3€H MPU U3YUYEHUU OPraHUYECKOW XMMHUU B
10 xnacce ocCylIEeCTBISIETCS 4Yepe3 HCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX TMOHSATUM, TaK M TMOHATHI, MNPUHATBIX B OTIEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBICHUE, HAYYHBIN (haKT, THUIIOTE3a,
TEOpHWs, 3aKOH, aHajIW3, CHUHTE3, Kiaccuukarus, HaOIOIeHNe, W3MEpEHHe,
AKCHEPUMEHT, MOJENb, MOJICIIMPOBAHHE.

du3nuka: wMartepus, aroM, OJJEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa,
DHEPTreTUYECKUN YpPOBEHBb, BEIIECTBO, TENO, OOBEM, arperaTtHoe COCTOSTHHUE
BeIeCTBa, (UM3UYECKHE BEIUYUHBI, €IUHUIIBI HU3MEPEHUS, CKOPOCThb, IHEPTHUs,
Macca.

buonorus: xieTka, opraHu3M, OSKocucTeMa, Owocdepa, MeTaboIu3M,
HACIIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOodHBIA TUN MHUTaHUSA, OpPOXKEHUE,



doTocuHTe3, aBIXaHWE, OCNKH, YIIAEBOABI, JKHUPBI, HYKIECHHOBBIC KHCIIOTHI,
(epMeHTBHI.

['eorpadus: noae3Hble HCKOMaeMble, TOIIIUBO.

TexHonmorusi: TNUIIEBBIE MPOAYKTHl, OCHOBBI PAI[MOHATIBHOTO THTAHUS,
MOIOIIINE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.

11 KVIACC

OBILIAS N HEOPTAHUYECKAS XUMUSA

TeopeTnyeckre OCHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX Anep. XUMUUYECKUM 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 00O0JIOUEK aTOMOB, KBAHTOBBIC YHCJIa. DHEPreTUYECKUE YPOBHU U
noaypoBHU. ATOMHBIC opOuTanu. Knaccudukamuss XuMUIeCKUX 3JIEMEHTOB (s-, p-,
d-, f-amementsr). PacmpeneneHue SIEKTPOHOB 1O aTOMHBIM  OpOUTAIISIM.
DNeKTpOHHBIE KOH(PUTYpAIIMK aTOMOB 3JIEMEHTOB MEPBOT0O—UETBEPTOrO MEPUOJIOB
B OCHOBHOM U BO30YXXJIEHHOM COCTOSIHHMH, DJICKTPOHHBIC KOH(UTYpAIIMHd HOHOB.
DIEeKTPOOTPULATEIBHOCTb.

[lepuognueckuii 3axkoH u [lepuoanyeckas cucrteMa XUMMHUYECKUX AJIEMEHTOB
JI.. MenneneeBa. CBsizp mepuoandeckoro 3akoHa u Ilepumoandeckoil cucteMbl
XUMUYECKUX DJJIEMEHTOB C COBPEMEHHONW TEOpHUEW CTPOECHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMHU
OPOCTBIX W CIIOXKHBIX BELIECTB MO TpyllaM U [epuojaM. 3JHa4YCHHE
nepuoanyeckoro 3akona [[.1. Menzaeneena.

XuMHUecKkass CBSI3b. BHAbl XMMHWYECKOM CBS3U: KOBaJICHTHAs, HOHHAas,
MeTauTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIA H
JOHOPHO-aKIENTOPHBINA. DHEPrusl U JiHa cBsI3U. [[0aspHOCTD, HANPABIEHHOCTh U
HACBIIIAEMOCTh KOBAJIEHTHOW CBsi3u. KparHele cBs3u. BopoponaHas CBs3b.
MeXMONEeKyIIpHbIE B3AUMOJACUCTBHS.

BasieHTHOCT, M BaJE€HTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI ¢ UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COETUHEHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeMHEHUAX. COocTaB KOMIUJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBarenb, JHUTaHIbl. 3HAYCHHUE KOMIUICKCHBIX COCIUHCHUN.
[ToHATHE O KOOPAMHALIMOHHOW XVMUHU.

BemectBa  MONEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHUsA.  THIIbI
KPUCTAITTMYECKUX PEHIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[Tonatue o nucnepcHbix cucremax. MctuHHabie pacTBOphl. [IpeacraBinenue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BbIpaXXEHUSI KOHUEHTPALUK PacTBOPOB:
MAaccoBasi J0JIsI BEIIECTBA B PaCTBOPE, MOJISIpHAsA KOHUEHTpauus. HacellenHsie n
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparst.



Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. TpUBHUAIIbHBIC
Ha3BaHUS OTJEJbHBIX MPEACTABUTEICH HEOPTAHNYECKUX BEILIECTB.

Knaccudukanus XuMHUECKHX peakuil B HEOPraHUYECKON U OpraHMYeCcKoOu
XUMHM. 3aKOH COXPAaHEHMSI MacChl BEIIECTB; 3aKOH COXPAHEHUS] M MPEBPALLCHUS
SHEPIUM NMPU XUMUYECKUX peakiusax. TermnoBbie 3PGeKThl XUMHUUYECKUX PEaKIIHi.
TepMOXuMHYECKUE YPaBHEHUS.

CkopocTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3iUYHbIX (PaKTOPOB.
['omoreHHbIe U reTeporeHHbie peakiuu. Katanus u katanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHsl. DAaKTOPBI, BIUSIONIME HA MOJIOKEHUE XHUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunmun Jle [larense.

OnekTponutuyeckas aucconuaius. CuibHbie W Ccla0ble AJICKTPOJIHTHI.
Crenenp auccoumanuu. Cpena BOJHBIX PAcTBOPOB: KHUCJIOTHAsi, HEHTpasbHas,
menoyHas. Bogopoaubiii mokazatens (pH) pactBopa. ['maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKHUCIHUTENIBHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTErneHb  OKUCIIECHUS.
Okucnurenb M BOCCTaHOBHUTENb. IIpomecchl OKUCIEHHWS YW BOCCTAHOBIICHHS.
Baxxueiiimume OKUCIUTENM W BOCCTAHOBUTENH. METOJ 3JIEKTPOHHOTO OaliaHca.
DIEKTPOIU3 pacTBOPOB U PACILJIABOB BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
paslioKEeHUue TMEepoKCHAa BOAOPOAAa B MPUCYTCTBUU KaTalu3aTopa, MOJEIU
KPUCTAJUIMYECKHUX PELIETOK, IPOBEACHUE PEAKIIMI HOHHOTO OOMEHA, ONPEICIICHHUE
CpeAbl pacTBOPOB C MOMOIIBID HHIWKATOPOB, H3YYEHUE BIHUSHUS Pa3IHMYHbBIX
(GakTOpOB Ha CKOPOCTh XHUMHYECKOM peaKIUuu U TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

Heopranuueckasi XuMus.

[Tonoxenne HemetraiuioB B llepuogumueckon cucremMe XUMHUYECKHUX
sanemenToB J[.. MenzeneeBa 1 0cCOOEHHOCTH CTPOEHUSI UX aTOMOB. Du3HUecKue
CBOMCTBA HEMETAJJIOB. AJUIOTPOIHUS HEMETAIUIOB (HA MPUMEPE KUCIOPOJIa, CEpHI,
docdopa u yriaeposa).

Bomopon. Ilomydyenue, pusndeckne M XHMHUYCCKHE CBOMCTBA: PEaKIMU C
MeTaJJlaMd M HEMeTajUlaMH, BOCCTAaHOBUTEIbHBIE CBoWcTBA. ['mapumbl.
TonnMBHBIE JIIEMEHTBI.

lNanorensl. HaxoxaeHnue B mpupojne, COCOObI MOTyYeHHs, (PU3HUECKUE U
XUMHUYECKHUE CBOMCTBA. ['asioreHoBOMOpOAbl. BaskHeHINe KUCIOPOACOIepKallue
coeIMHEHUs rajoreHoB. JlabopaTopHble W MPOMBIILICHHBIE CIIOCOOBI MOIYUYEHUS
rajgoreHoB. [[puMeHeHne rajoreHoB U UX COeTMHEHUM.



Kucnopoa, o3oH. JlaGopaTopHble UM MPOMBIIUICHHBIE CIOCOOBI MOJYYEHUS
Kkuciopoaa. Ouznueckue U XMMUYECKUE CBOMCTBA M MPUMEHEHHE KHUCIOpOJa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxpaenue B mOpupoje, CIOCOOBI MONy4eHUs, (uznueckue u
xumuuecke cBoictBa. CepoBogopon, cyiabduasl. Oxcun cepsi(IV), oxcun
ceprl(VI). CepHucrass u cepHas KUCIOTBI U UX coidu. OcoOOEHHOCTH CBOMCTB
CepHOM KUCIOTHL. IIpuMeHenne cepsl U €€ COeIUHEHUN.

Azor. HaxoxneHue B TpupoOJe, CIOCOOBI ToONy4deHUs, (uznueckue u
XUMUYECKHE CBOMCTBA. AMMUAK, HUTPpUALL. OKCcHIbl a30Ta. A30TUCTas U a30THas
KHUCIIOTHI ¥ UX coyii. OCOOEHHOCTH CBOMCTB a30THOM KuCO0THI. [I[puMeHeHue azota
U €ro COCIMHECHUI. A30THBIE yI00pEHUSI.

®docdop. Haxoxaenue B mpupoje, crnocoObl TONydeHUs, (puznueckue u
xumuueckue cBoictBa. dochuast u pochun. Oxcuasl ¢ocdopa, ¢ocdopHas
kuciota U e€ comu. Ilpumenenue Qocdopa m ero coemunenuit. DochopHbie
yI0OpeHus.

Yrnepon, HaxoXJaeHWEe B OpUPOJE. AJUIOTPONHBIE  MOAUDUKAIWU.
duznyeckue W XMMHUYECKHE CBOMCTBA IMPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraepoaoM. Okcua yraepoma(ll), okcun yrimepoma(IV), yronapHas kuciora u eé
coiii. AKTHBHPOBAaHHBIN yroiyb, ancopbOuusa. Dymiepensl, rpadeH, yriepoaHbie
HaHOTPYOKu. [IprMeHeHne MPOCThIX BEIIECTB, 0OPA30BAHHBIX YIIIEPOJIOM, U €ro
COeIMHEHUH.

Kpemnuii. Haxoxaenue B mpupoje, CIocoObl MOJMydeHHs, (DU3NYecKue u
xumu4deckue cpoiictBa. Oxcupa kpemHusi(IV), kpeMHHEBass KUCIOTA, CUIUKATHI.
[IpuMenenue kpeMHus U ero coenuHeHuil. CTeKo, ero NoJy4eHue, BUIbl CTEKIA.

[Tonoxenune MetaiuioB B Ilepuoanueckor cCUCTEME XUMUYECKUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOCHHUS DJICKTPOHHBIX 000J0YeK aToMOB MeTauioB. OOmime
¢usnueckre cBoNCTBa MeTaioB. [IpuMeHeHHEe METaIOB B OBITY WM TEXHUKE.
CnuiaBbl METALIOB.

DONEKTPOXUMUYECKUA psifi  HampspkeHud metawioB.  OOmue  crnocoObl

MIOJTyYEHUS METaJIOB: TUAPOMETAITYPIHS, MIAPOMETAILTYPIusl,
anexkrpometamnyprusi. Ilonsitue o koppo3uu MmetayioB. CrocoObl 3allUThl OT
KOPPO3HH.

OO6mrast xapakrtepuctuka MeTawioB [A-rpynmsr [lepuomnyueckoit cUCTEMBI
XUMUYECKUX J3yeMeHTOB. Hatpuii u kanuii: mnonyyeHue, ¢QU3MUYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE MPOCTHIX BEIIECTB U UX COCTUHEHU.

O6mas xapakrepuctuka MeTtaiioB ITA-rpynmnel I[lepuoandeckolt cUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuii M Kaublui: mojiydyeHue, (Q(U3NYecKue u
XUMHUYECKHE CBOWCTBA, MPHUMEHEHUE MPOCTBIX BEIIECTB W HUX COCAWHECHUMU.
XécTkocTh BOABI U CITOCOOBI €€ YCTpAaHEHHUS.



AJIOMUHUN: TIOTydeHue, (U3NYECKre U XUMUYECKHE CBOWMCTBA, MPUMEHEHUE
MIPOCTOTO BEILECTBA M €ro coeAuHEeHWil. AMQpOTepHbIE CBOMCTBa OKCHAA H
TUJIPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO6mast xapakTepucTuka MeTawioB moOouHblx mnonarpynn (b-rpymnm)
[Iepuogruueckoi CUCTEMBI XUMUYECKUX AIIEMEHTOB.

DuU3NYECKUE U XUMMUYECKHE CBOMCTBA XpOMa U €ro coeauHeHuil. OKCUbl U
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U JuUXpOMaThl, HUX
OKHUCJIMTENbHBIE CBOMCTBA. [lonyueHrne u npuMeHeHUe Xpoma.

Ou3nyYecKkue M XMMHUYECKHE CBOMCTBA MapraHila M €ro COEAWHECHUM.
Baxneitmue coenunennss wMapranua(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). [lepmanranat xanausi, ero OKMCIUTEIbHbIE CBOMCTBA.

du3NYECKue U XMMUUYECKHUE CBOMCTBA Ke€jie3a U €ro coeauHeHul. OKCHUIbL,
ruapokcuanl u conn xeneza(ll) u sxeneza(Ill). [TonyueHue u mpuMeHEHHUE Keie3a
U €ro CIUIaBOB.

DU3NYECKUE U XMMUYECKUE CBOWCTBA MeaU U €€ coenuHeHuu. [lonyuenue u
MPUMEHEHHUE MEJIU U €€ COCUMHECHUM.

[Huuk: monydyeHue, (U3MYECKUE U XHMHUYECKHE CBOHCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIA U TUAPOKCHUIA IUHKA, TUIPOKCOKOMILUIEKCHI LIMHKA. [IpuMeHnenue
LIMHKA U €TO COCIMHEHNN.

OKCIIEpUMEHTAJIbHBIE METOAbl H3YyYEHHS BEUIECTB M HX IPEBpallCHUN:
U3ydyeHre oO0pa3loB HEMETaJIOB, ropeHue cepwl, gocdopa, keine3a, MarHus B
KHUCJIOPOJE, M3YYEHHE KOJUIEKIMH «MeTamuibl W CIUIaBbl», B3aMMOJICHCTBUE
HIEJIOYHBIX U IIETOYHO3EMENBbHBIX METAJUIOB C BOJOW (BO3MOKHO HMCIOJIb30BAaHHE
BUJIEOMATEpUaoB), B3aUMOJCICTBUE LIMHKA M JK€JI€3a C PacTBOpaMU KHUCIOT U
1IEJ104€H, KAYECTBEHHBIC PEAKIIMM HA HEOPTaHUYECKME aHUOHBI, KATUOH BOJOPOJa
M KaTHOHbl METAJUIOB, B3aUMOJCHCTBHE THUIAPOKCHIOB AIIFOMHUHUS M LHHKA C
pacTBOpamMu KHCJIOT U ILIEJIIOYEH, PEHIEHHE SKCIEPUMEHTAJIbHBIX 3a]1a4 [0 TEMaM
«lanorensr», «Cepa u e€ coeguHeHUs», «A30T U QocPop M UX COCAUHECHUSY,
«MeTasibl TJIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHSA U KU3Hb.

Ponp xumMuu B o0ecrnieueHn yCTOMYMBOTO pa3BUTHS yeiaoBedecTBa. [lonstue
O HAy4YyHbIX METOJaX NO3HAaHHUS M METOAOJIOTMA HAYYHOTO MCCIIEIOBAHUS.
HayuHble npuHIMIIBI OpraHu3aluil XMMUYECKOT0 NPOU3BOACTBA. [IpombIiieHHbIE
CIIOCOOBI MOTYYEHHUST BKHEUIITUX BEIIECTB (HAa MPUMEPE MPOU3BOCTBA aMMHUAKa,
CEepHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIe CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIJIaBOB. XUMHUYECKOE 3arpA3HEHUE OKPYXKAIOUIEW CPEeAbl U €ro MOCIEICTBUS.
Ponp xumuu B o0ecrneueHnn YHEPreTuuecKoil 0€30MacHOCTH.

Xumus H© 310poBbe uenoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuiia
WCMOJIb30BAHUS JICKAPCTBEHHBIX MpenapaToB. Poib XuMuu B pa3BUTUHA MEIULIMHBI.



XUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUILEBbIe J00aBku. Poib xumuu B
oOecreyeHny NUIIeBoi 0e30MacHOCTH.

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumusi. [lpaBuia
0e301acHOr0 MCHOJB30BAHMS MpPEenaparoB OBITOBOM XUMUU B TOBCEAHEBHOM
KU3HU.

XuUMHSI B CTPOUTEILCTBE: BaXKHEUIIIME CTPOUTENbHBIE MaTtepuaibl (LIEMEHT,
OEeTOH).

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKrue U MUHEPAIbHBIC YI0OpECHHUS.

CoBpeMeHHBIE KOHCTPYKIMOHHBIE MaTE€pUasibl, KPaCKH, CTEKJIO, KEpaMHUKa.
Marepuansl aiist 3nekTpoHukd. HanoTexHomoruu.

PacuétHnlie 3agaun.

Pacuértel: Macchl BeliecTBa Wi 00bEMA Ta30B MO MU3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO M3 Y4YaCTBYIOIIMX B PEAKIUU BEIIECTB,
Macchl (00bEMa, KONIMYECTBAa BEIIECTBA) MPOAYKTOB PEAKIUH, €CIH OJIHO U3
BEIIIECTB MMEET MPUMECH, Macchl (00bEMa, KOJIMYECTBa BEIIECTBA) MPOJIYKTA
peakiuu, €ClIM OAHO W3 BELIECTB JAaHO B BHUJAE pacTBOpa C OINpEAeTIEHHON
MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, MAaCcCOBOM JOJIM U MOJISIPHOU
KOHLICHTPAllMM BELIECTBA B PAcTBOPE, JOJIM BBIXOJA MPOAYKTAa PEAKIUU OT
TEOPETHYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanust  MeXINpeAMETHBIX CBA3€d MpU  U3YyYeHUH OOmed u
HEOpPraHMYeCKOW XMMHUHU B 11 Kiacce OCyIIECTBISETCA YEPE3 MCIOJIb30BAHUE KaK
o0IIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK W MOHATHNA, IPUHATHIX B OTACIBHBIX
IpeAMETaX €CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO01mme ecTeCTBEHHO-HAYYHBIE MTOHSATHUS: SIBICHUE, HAYYHBINA (aKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHAJIU3, CUHTE3, KiIacCUuUKAIs, MEPHUOJUIHOCTh, HAOIIOACHHE,
U3MEPEHHE, IKCIIEPUMEHT, MOJEIb, MOJCIIUPOBAHUE.

®usuka: wmarepus, MHUKPOMHUDP, MaKpOMHMp, aTOM, O3JEKTPOH, IPOTOH,
HEWUTPOH, MOH, U30TONbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, SHEPIreTUUECKUN YPOBEHb,
BEILECTBO, TEJO, O0BEM, arperaTHOE€ COCTOSHUE BEIIECTBA, WJICAJIbHBIA Tra3,
¢du3nyuecKre BEIMYNHBI, €IMHAIIBI H3MEPEHUS, CKOPOCTh, SHEPTHSI, Macca.

buonorus: kneTka, opraHusm, 3KOCUCTeMa, Ouocdepa, MeTaboam3M, MaKpo-
1 MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBOIBI, HYKICHHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U MMOTOK YHEPTUU B IKOCUCTEMAX.

I'eorpadus: MuHepasnbl, TOpHBIE TOPOJIbI, MOJE3HBIE UCKOMAeMbI€, TOILIUBO,
peCypCHL.

TexHonorus: XUMUYeCKass MPOMBIIUIEHHOCTb, METAJUIYPTHsl, CTPOUTEIIbHBIE
MaTepHUaibl, CENbCKOXO3IUCTBEHHOE MPOU3BOJACTBO, MHUIIEBAs IMPOMBIILIEHHOCTb,
dbapmariieBTHUECKAS MIPOMBILIEHHOCTD, MIPOU3BOACTBO KOCMETHYECKHX



npemnaparoB, IMMPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTCpHUaliOB, SJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOT'H.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMS ITPOI'PAMMEBI 110 XUMKWN
HA VTJIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTCTBUM C CHCTEMHO-AESITEIBHOCTHBIM IMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJbTATOB OCBOCHHUS MpeameTa «XUMHUs» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHMsS BBIICICHBl CIEAYIOIINE COCTaBISAIONIME: OCO3HAHUE
00yJarolmMUMHCS POCCUMCKON TpaKJaHCKOW HWIEHTUYHOCTH;, TOTOBHOCTh K
CaMOpAa3BUTHIO, CAMOCTOSITEIBHOCTH M CAMOOMPEACIICHUIO; HAJTUUME MOTUBALIMU K
00y4eHHI0; TOTOBHOCTh U CIIOCOOHOCTh OOYYalomMXCS PYKOBOJCTBOBATHCS
OPUHSATEIMH B OOIIECTBE TMpaBUJIaMU W HOPMaMH TIOBEJCHMS; HAIMYUE
IPaBOCO3HAHMS, IKOJOTUUECKON KYJIbTYpPhI; CHOCOOHOCTh CTaBUTH II€JIU U CTPOUTH
KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE PE3YJbTaThl OCBOCHMUS TMpeAMeTa «XUMHSD» OTPa’KaroT
c(hOpMUPOBAHHOCTh OIbITA TO3HABATEIBHOW U MPAKTUYECKON JEATCIBHOCTH
oOydJaromuxcs B Mpoliecce pean3aiu 00pa3oBaTeIbHON JIEITEIIBHOCTH.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHUS TMpeaMeTa «XHMHUS» OTpaKaroT
c(hOpMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M TMPAKTHYECKOW JEATEIbHOCTH
oOydJaromuxcs B IpoLecce peanu3alud 00pa3oBaTeIbHON JEATEILHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpaxaaHCKOro BOCIMTAHMS:

OCO3HAHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB M 00SA3aHHOCTEH,
YBAYKEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax U IMPaBWIAX MEKINYHOCTHBIX
OTHOIIECHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JESATEIbHOCTH TMIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEHICHUH Y4YEOHBIX M TO3HABATEIBHBIX 33714, BBHITTOJHCHUH
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAIH3E PA3THYHBIX BUJIOB YI€OHOH JESITEIIBHOCTH;

2) NIaTPUMOTHYECKOI0 BOCIIMTAHMS:

[EHHOCTHOT'O OTHOILIEHHUSI K HUCTOPUYECKOMY H HAY4YHOMY HAacJeaUIo
OTE€UYECTBEHHON XMMUM;

YBaXXEHUSI K MpolEecCy TBOpUECTBA B OOJACTH TEOPUM U MPAKTHUYECKOTO
MPUJIOKEHHUS] XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAayKH €CTh pE3yJbTaT
JUIMTENbHBIX ~ HAOMIOJEHUHM, KPOMOTJIMBBIX 3KCIEPUMEHTAIBHBIX  IOUCKOB,
MIOCTOSTHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;



WHTEpeca M TMO3HABATEJIbHBIX MOTHBOB B TMOJYYEHUU U MOCIEAYIOIIEM
aHanu3e MH(opMalKKu O MEePEIOBLIX JOCTUKEHUAX COBPEMEHHOW OTEUECTBEHHOMU
XHUMWH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTU OIIEHUBATh CUTYAIINH, CBI3aHHBIE C XUMUYECKUMU SIBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSACH HA MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IIECHHOCTH;

TOTOBHOCTH OIIEHHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBApHIIECH ¢
MO3UIIMM HPABCTBEHHBIX M MPABOBBIX HOPM M C YUETOM OCO3HAHMS IMOCIEIACTBUM
MOCTYTIKOB;

4) dopmMupoBaHus KYyJbTYPbI 310POBbA:

NMOHUMAHUsI IIEHHOCTEW 370poBOro U 0Oe3omacHOro 00pa3a >KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUS] K COOCTBEHHOMY (PU3MUECKOMY H
TICUXUYECKOMY 3/I0POBBIO;

cOOJIFO/ICHUST TIpaBUJI OE30IMAacCHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
MOBCEIHEBHOM JKU3HU, B TPYIOBOH JESATEIHHOCTH;

NOHUMAHHUS IIEHHOCTH TMPaBWI HWHIUBUIYAIBHOTO W  KOJUIEKTUBHOTO
0e301acHOro MOBE/ICHUS B CUTYAIUsIX, YIPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;

OCO3HAHMS TMOCIEACTBUN M HENPUSTHS BPEAHBIX MPUBBIYEK (ymoTpeOieHus
AJIKOT0JIsI, HAPKOTUKOB, KYpEHUS );

5) Tpy10BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HMCCIE0BATEIbCKOM
JeSTENbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOWM ©  JAPYTUX BHUIAX
NEeSITEBHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE€ B PEIICHUU MPAKTUYECKUX 3a/aad
COI[MAIbHOM HANPaBJIEHHOCTHU (B paMKax CBOErO Kiiacca, IIKOJbI);

MHTEpeca K MPAKTHYECKOMY U3YUYEHHUIO MPOQPECCUil pa3IMiHOTO Poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHHUS IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSM TpyJAa U pe3yJibTaTaM TPYJI0BOW JIEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY HMHAMBUAYAIbHON TpPaeKTOpUH
oOpa3oBanus, Oyaymiedt mpodeccun W peanu3anuu COOCTBEHHBIX KU3HCHHBIX
MJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUU, HHTEPECOB H
moTpeOHOCTEH 00IeCTBA;

6) 3K0JI0OrM4eCcKOro BOCIIMTAHMS

AKOJIOTUYECKHU 1e1eCO00pa3HOT0 OTHOUIEHUS K MPHUPOJIE KaK HCTOUHUKY
CYILIECTBOBAHMUSI )KM3HU HA 3eMJIE;

MMOHMMAaHMS TJIOOAJTBHOTO XapakTepa SKOJOTMYECKUX MpoOJjieM, BIMSHUS
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COIMATILHOM CpEIbl;



OCO3HAHUSI HEOOXOIMMOCTH HCHOJIb30BAHUS JIOCTMIXKEHHM XUMHUM IS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAOTOIB30BaAHNUS;

AKTUBHOI'O HENPUATUSA JECHUCTBHUM, IPUHOCALIMX BpEN OKPYKAIOLIEH
OPUPOJHON Cpejie, YMEHHUS MPOTHO3UPOBATH HEOIATONPHUATHBIC JKOJIOTHUYECKHE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAIIATh UX;

HAJIUYMS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, SKOJIOTHYECKON KYIbTYPHI,
OTIbITa NeATeNbHOCTH AKOJIOTMYECKON HaIpaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
NpaKkTUKe, CHOCOOHOCTU W YMEHMsSI AaKTUBHO TMPOTHUBOCTOSATH HJICOJOTHH
xemo(poouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U OOIIECTBEHHON MPAKTHKH;

NMOHUMaHMs crnenudUKd XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAyYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeACTaBiIeHUs 00 OKPYXKAroIeM MHUPE KaK O €IMHCTBE MPHUPOJLI U YEIIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEM U pEIIeHHH MPOoOJeM COXpaHEHUS
IPUPOJHOTO PABHOBECHS;

yOeXxXIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUU JUIsI  COBPEMEHHOM
UUMBWIN3AlMA: B €€ T'yMaHUCTUYECKOW HAIPaBICHHOCTH WM BAXKHOW pOJU B
CO37aHMM HOBOM 0a3bl MaTepUaIbHOM KyJIbTYpbl, B PEIIEHUU TI00aTbHBIX
npoOJjieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM W SKOJOTUYECKOW O€30MacHOCTH, B Pa3BUTUU METUIIMHBI, 00CCTICUCHHUH
YCIIOBUM YCHEIIHOTO TPYJa M SKOJIOTMYECKH KOM(POPTHOM KU3HU KaXIAOTo 4yieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: IIOHMMAaHUs CYUIHOCTH METOJ0B
MO3HAHMSI, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTH HCIOJIb30BATh
noJydaeMble 3HAHUS VIS aHAlIM3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOIIETO MUpa |
IPOUCXOASAIIMX B HEM U3MEHEHHM, yMEHUS /1eJ1aTh OOOCHOBAHHbBIC 3aKIIFOYEHUS HA
OCHOBE HAy4yHbIX (DaKTOB U HMEIONIUXCS JaHHBIX C TENbI0 TIONyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOIB30BaTh XWMHUYECKHE 3HAHUS IS
peuieHns npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUIO, UCCIEI0BATEIbCKOU eI TENbHOCTH;

TOTOBHOCTM U  CIOCOOHOCTM K  HENpPEPHIBHOMY  OOpa30BaHUIO U
caMOOOpa30BaHHI0, K AKTUBHOMY I[IOJYYEHUIO HOBBIX 3HAHMM [0 XUMHHU B
COOTBETCTBHH C KM3HEHHBIMU MOTPEOHOCTAMU;

HMHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iIuyHbIX cepax mpodeccuoHaIbHOU
NEeSATEebHOCTH.



METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yabTaThl OCBOEHHS MPOrPAMMBI IO XUMHHM Ha YPOBHE
CpeaHero oo01ero 06pa3oBaHus BKIIOYAIOT:

3HAUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUA  OOYYaAIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIEHAYUHbIE TMOHSTHS, OTPaKarolIne
LEJIOCTHOCTh HAYYHOW KapTUHBI MHpa U cHeuupuKy METOAOB IO3HaHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILECTBO, SHEPrUs, sIBJICHHE,
npolecc, CUCTEMa, Hay4YHbIN (DAKT, TPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHe);

YHHUBEpCaIbHbIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), oOecreynBaroIme dbopmHpoBaHue (G YHKIMOHATBHON
IPaMOTHOCTH U COI[UAIIBHOM KOMITIETEHIIMH 00y4YalolnuXCs;
CIIOCOOHOCTb oOyuaroumxcs UCIOJIb30BaTh OCBOCHHbIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUSI U YHHUBEPCAJIbHbIC YYCOHBIC
JEUCTBUS B ITO3HABATEILHON U COIIMATILHOM MTPAKTHUKE.

MeTtanpeaMeTHbIE Ppe3yiabTaThl OTPaXalT OBJAJICHUE YHUBEPCATbHBIMU
y4eOHBIMH  TO3HABATCIIBHBIMH, KOMMYHHMKATUBHBIMH U  PETYJISATUBHBIMU
JIEHCTBUSIMU.

Ilo3HaBaTe/ibHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHUS

1) 6a30Bble JJOrHYecKHe AedCTBUS:

CaMOCTOATENIbHO  (pOpMyIHpOBaTP M aKTyallU3UPOBaTh  MPoOIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LENU JESITEIbHOCTH, 3aJaBas IMapaMeTpbl M KPUTEPUH HUX
JTOCTHKEHUS, COOTHOCUTh PE3YJIbTaThl AESITENBHOCTH C IOCTABICHHBIMU LIETIAMU;

UCIIOJI30BAaTh NPU OCBOEHUU 3HAHUM MHPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIACJISITh XapaKTEPHbIE MPU3HAKH MOHATHI U yCTaHABIMBATh MX B3aHMMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHSA JUIsI OOBSICHEHHS OTACIbHBIX (DAKTOB H
SIBJICHU;

BBIOMpATh OCHOBaHUS W KPUTEPUU JUIS KIAacCU(UKAIIMU BEUIECTB U
XUMHUYECKHUX PEaKIU;

yCTaHABIIMBATh MNPUYMHHO-CIECICTBEHHBIE CBA3M MEXAY H3YyYaeMbIMU
SIBJICHUSIMH;

CTPOUTH JIOTMUECKUE pACCYKJEeHHUS (MHAYKTUBHBIC, JI€NYKTHUBHBIE, IO
aQHAJIOTUM), BBIABIISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PACCMATPUBAEMBIX
SBJICHUSAX, GOPMYIUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MIPUMEHSThH B MPOIECCE MO3HAHUS HCIOJIb3yeMble B XUMUHM CHMBOJIMUECKHUE
(3HAKOBBIE) MOJIETH, TPEOOPa30BLIBATh MOJICJIbHbBIC MPECTABICHUS — XUMUYECKU I
3HaK (CHMBOJI) DJJE€MEHTa, XuMUueckas ¢GopMmysa, ypaBHEHHE XUMHYECKOU



peakiuu — MpU PEIICHUH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTUYECKUX 3ajad,
MIPUMEHSITh Ha3BaHHBIE MOJICJIbHBIC MPECTABICHUS /IS BBISIBICHUS XapaKTEPHbBIX
MPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUYECKUX PEaAKIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

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

dbopMynTUpOBATH LEJIH U 3a]1a4U UCCIIEIOBAHMS, UCIIOJIH30BATh MOCTABICHHBIE
U CaMOCTOSITENLHO C(OPMYJIHUPOBAHHBIC BOMPOCH B KaueCTBE HWHCTPYMEHTA
MO3HAHUS M OCHOBBI JUIsi (POPMHUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJICTh HABBIKAMU CaMOCTOSITEJIbHOTO TIUIAHHPOBAHHUS M TPOBEACHUS
YUEHHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJI0IaTh 3a XOJ0M
mpoliiecca, CaMOCTOSITEILHO IPOTHO3UPOBATh €ro pe3ysbTar, (POpMYJIUpPOBATH
0000ITIeHNS ¥ BBIBOIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMS,
COCTaBJISITh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTrh OMNBIT YYECHHUYECKOM HCCIEOBATEILCKOM M MPOCKTHOU
NEeSTEIBHOCTH, MPOSIBISITH CIHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIIbBHOMY
MOMCKY METOJOB pEIICHUs] TMPAaKTHYECKUX 3a7ad, NPUMEHEHUIO Pa3IMYHbIX
METOJI0B MO3HAHUS.

3) paboTa ¢ unpopmaumeii:

OpUEHTUPOBATHCS B PA3JIMUYHBIX HMCTOYHHMKAX HHPOpManuu (HaAy4HO-
NOMYJIsIpHAsT JIUTepaTypa XHUMHYECKOTO COJEp)KaHUs, CIpPaBOYHBIE TOCOOUS,
pecypcel MHTepHeTa), aHanu3upoBaTh MH(OpPMAIUIO pa3TUYHBIX BUIOB U (popm
Ipe/ICTaBICHUS, KPUTUYECKU OLICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTHUBOPEUUBOCTb;

dbopMynHpoBaTH 3aMpPOChl U MPUMEHSITH PA3IUYHBIE METOABI MPH MOUCKE U
orOope wuHpOpMaNHMK, HEOOXOMMMON [IJIsi BBINOJHEHHWS YYEeOHBIX 3ajad
OIPEAEIIEHHOTO TUIIA;

npUOOPETaTh OMNBIT HCIOJIB30BAHUA WH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TE€XHOJIOTUH U Pa3IMYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSATETILHO  BBIOMpATh  ONTHMAIBHYIO  (QopMy  TIpenCcTaBICHUS
uHdopmarmu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIM $3BIK B KayecTBE CpeACTBA IMpu paboTe ¢
XUMUYECKOW uH(OpMalMeil: NPUMEHITh MEXNpeIMeTHble ((pU3nUecKue u
MaTeMaTU4eCKUE) 3HAKU U CUMBOJIBI, OpMYJIbl, a00OpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CMMBOJIMYCCKUC CPCACTBA HAI'TIAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBHLIC yqeﬁﬂme )]CﬁCTBPISI:



3a/1aBaTh BOIPOCHI MO CYLIECTBY 00CYKJa€MOM TEMBI B X0/1€ 1UAJI0ra U/WiIH
JTUCKYCCHH, BBICKA3bIBAaTh W€, (OPMYIHPOBATH CBOU MPEIT0KECHHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEMJIOKEHHON 3aa4H;

BBICTYIIaTh C IIPE3CHTAlMEN PE3yJbTATOB IMO3HABATEIBHOM HEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSATENBHO UJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBITIOJIHEHUH
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKONW pabOThl MO HCCIETOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealn3alii y4eOHOTO MPOEeKTa, U (OPMYIUPOBATH BHIBOJIBI
[0 pe3yJibTaTaM MPOBEAEHHBIX HUCCIECIOBAHUN IMYTEM COIVIACOBAHUS ITO3ULIMK B
X0J1e 00CYXJIeHUSI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHHUBepCAJIbHbIC y4eOHbIC NeHCTBUS:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYUIECTBISTH CBOIO MO3HABATEIBHYIO
NEeSTENbHOCTh, OMpenenss €€ LeauM M 3aJaud, KOHTPOJIUPOBATh MU IO MeEpe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpeJlaraéMblii  aNrOpUTM JEHUCTBUHA TIpH
BBIMIOJTHEHUN Y4YeOHBIX M UCCIENOBAaTEIbCKUX 3a/Jady, BbIOMpaTh Haunbosee
3G eKTUBHBIN Ccrnoco0 MX pemeHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKHUX PEAKIUAX;

OCYLIECTBIISITh CAMOKOHTPOJIb JIESITEIBHOCTA HAa OCHOBE camMoOaHalu3a u
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIC pe3yabTaThl OCBOCHHS MPOTPAMMBI [0 XUMUU HA yriayOJIEHHOM
YpPOBHE Ha YPOBHE CpEJHEro o0Imero o0pa3oBaHMS BKIIOYAIOT CICIH(PUICCKUE
JUTsE y9eOHOTO TIpeiMeTa « XUMHUS» HAy4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI IEHCTBHIA
10 OCBOCHHIO, MHTEPIIPETAIINN U TIPEOOPA30BAHUIO 3HAHUM, BHUIIBI JEATEILHOCTH
0 TOJIYYEHHUIO HOBOT'O 3HAHMS U MPUMEHEHHUIO 3HAHUW B Pa3IMYHBIX y4EOHBIX
CUTyalusiX, a TAKKE B PEaJbHBIX )KM3HEHHBIX CUTYAIIUsX, CBSI3aHHBIX ¢ XUMHUEH. B
porpaMMe IO XUMHUU MPEIAMETHbIE PE3yNbTaThl MNPEACTABICHBI IO To0JaM
W3Yy4YECHHUS.

10 KJIACC

[IpeameTHble  pe3ynabTaThl OCBOEHHSI Kypca «OpraHudeckas XuMUS»
OTPaXKaIoT:

c(hOpMUPOBAHHOCTh NPEACTABICHUN: O MECTE M 3HAYCHUU OPraHUYECKOU
XUMUU B CUCTEME E€CTECTBEHHBIX HAayK M €€ pOJu B OOECIEUEHUH YCTOMYMBOIO
Pa3BUTHUS YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUYECKOM, YHEPTETUUECKON U



MUIIEBONM 0€30MacHOCTH, B Pa3BUTHUU MEUIIMHBI, CO3JaHUU HOBBIX MaTEpHUAJIOB,
HOBBIX HWCTOYHUKOB SHEpIuu, B obecrieueHU PaLMOHAIBHOTO
MIPUPOJIONIOIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUSI U OOIIEH KYyJIbTYphI
YelloBeKa, a TakKKe OJKOJOTMYeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOIHOM CpELIE;

BJIQJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralOIINE MOHATHS — XUMUYECKUM 3JIEMEHT, aTOM, IPO U AJIEKTPOHHAS
o0Ooynoyka artoma, S-, p-, d-aToMHbIE OpOUTAIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUSI aToma, TUOpUAW3alMs AaTOMHBIX OpOuWTaned, HOH, MOJIeKyIa,
BAJICHTHOCTb, JIEKTPOOTPUIIATEILHOCTh, CTENIEHb OKUCJICHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00bEM, YTIIEPOAHBINA CKeNeT, (PYHKIIMOHAbHAS
TpyIna, pajaudkan, CTPYKTypHbie GopMmynbl  (pa3BEPHYTHIE, COKpalIEHHEIE,
CKEJICTHBIC), M30MEpHUsl CTPYKTypHass U TPOCTPAHCTBEHHAs (TreoMeTpUYecKas,
ONTHYECKAas), HW30MEpbl, TOMOJIOTUYECKUM P, TOMOJIOTH, YTJIEBOJOPOIHI,
KHUCIIOPOJI- U a30TCOJAEPIKAIUE OPraHUYECKHE COEAMHEHUS, MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE COCIMHEHUS; TEOPUM, 3aKOHbI
(nepuogmueckuii 3axkoH JI. M. MenaeneeBa, T€OpUs CTPOEHUS OPraHUYECKHUX
BeecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
U TPEBPAIICHUS DSHEPrUM IMPU XUMUYECKUX PEaKIUSAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN A3bIK XMMHUHU, MHUPOBO33PEHUYECKUE 3HAHUSA, JICKAIIUE B OCHOBE
NOHUMAaHUSI IPUYMHHOCTH M CUCTEMHOCTH XMMHUUYECKUX SIBIICHHI; IIPEACTaBICHUS
0 MEXaHM3MaxX XHMHUYECKHX pPEaKlHi, TEPMOJUHAMUYECKHX M KHHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aUMHOM BIIMSIHUU aTOMOB U TPYIIl aTOMOB
B MOJIeKyJIax (MHIYKTUBHBIH W Me30MepHBIN 3¢ dexTrl, opuentanTtsl | u Il pona);
(akTONOTrMYEeCKHUEe CBENIEHUS O CBOMCTBAaX, COCTaBe, MOJYYCHHH M O€30MacHOM
UCTIOJIb30BAaHUM BKHEHIITUX OPraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOM
JESTENHbHOCTH  YeJIOBEeKa, OOMMX  HAyYHBIX  MPUHIUIAX  XUMHYECKOTO
IIPOM3BOJICTBA (HA IPUMEPE MPOU3BOACTBA METAHOJIA, IEPEPadOTKH HEDTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEpHbIE MPU3HAKH TMOHSITHA,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE IOHATHUS IMPHU
ONMCAaHUU COCTaBa, CTPOEHHUS U CBOWCTB OPraHUYECKUX COCTMHEHN;

c(hOpMHUPOBAHHOCTh YMEHHIA:

UCIIOJIb30BAaTh XUMHUYECKYK) CUMBOJIMKY ISl COCTABJIEHUSI MOJIEKYISIDHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (DOPMYJ OPraHUYECKUX
BEILECTB;

COCTaBJISITh YPABHEHUS XWMHWYECKUX PEAKIMUA U PACKPBIBATh UX CYUIHOCTH:
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKIMA  MOCPEJICTBOM  COCTAaBJICHUSA
AJIEKTPOHHOTO 0ajaHca »ATUX peaklHi, peakuuii HOHHOro oOMeHa NyTEM
COCTaBJICHUS MX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHHUI;



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

c(hOpMUPOBAHHOCTh YMEHHUI: YCTAaHABIMBATh MPUHAJICKHOCTh HW3YyUYEHHBIX
OpraHUYeCKUX BEHIECTB MO HMX COCTaBy U CTPOCHUIO K OMNpeaeIEHHOMY
KJIacCy/TpyIie COEIWHEHMM, JaBaTh KM Ha3BaHUS IO CHUCTEMaTHYECKOU
HomeHkiarype (IUPAC) u npuBOauTh TpUBHUAJIBHBIC HA3BaHUS JJISl OTIEIBbHBIX
npeACcTaBUTENCH OpraHUYeCKUX BEIIECTB (ITHIICH, alleTUICH, TOJYOJI, TJIUIIEPUH,
ATUJICHTIIUKOJb, (DEHOJ, (OpMaNIbICTU/, alleTAIbJICTU/, AalleTOH, MYypaBbUHAsI
KHUCJIOTa, YKCYCHAs KUCJI0Ta, CTEApPUHOBAs, OJICMHOBAs, TATbMUTUHOBAS KHUCJIOTHI,
[JIMIMH, aJlaHWuH, MajabT03a, (PpyKTO3a, aHWIUH, TUBUHUI, U3OIPEH, XJIOPOIPEH,
CTUPOJI U JIpyTue);

chOpMUPOBAHHOCTh yMEHUSI OIpPENENsATb BHUJ XUMHUUYECKON CBSI3U B
OpraHUYeCKUX COCAMHEHUSX (KOBaJE€HTHAs W HOHHAs CBSI3b, O- M T-CBS3b,
BOJOPOHAS CBSI3b);

chOpPMUPOBAHHOCTh YMEHUS TMPUMEHSTH TIOJIOKEHUS TEOPUH CTPOCHHUS
oprannuyeckux BemecTB A. M. bytnepoBa /st 00bsSICHEHHUST 3aBUCUMOCTH CBONCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS,

chOpMHUPOBAaHHOCTh ~ YMEHHMM  XapaKTepuU3oBaTh  COCTaB, CTPOCHHUE,
bu3uYecKkue MU XMMHYECKHE CBOWCTBA THUIMYHBIX TPEICTABUTEICH pPa3TUUYHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB: aJIKAHOB, IIMKJIOAJIKAHOB, AJIKEHOB, aJKaJIMCHOB,
QJIKWHOB, apOMAaTUYECKHUX YTIJIEBOJOPOJOB, CIHPTOB, aJIbJICTU/IOB, KETOHOB,
KapOOHOBBIX KHCJIOT, TIPOCTHIX U CJIOXKHBIX A(DUPOB, )KUPOB, HUTPOCOCTUHEHUN H
aMHUHOB, aMHHOKHCJIOT, OEJKOB, YIJICBOJAOB (MOHO-, IHU- W TIOJIMCAXapHIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYIO  CBSI3b  MEXKIY HHMH  YpaBHCHUSMH
COOTBETCTBYIOIIMX XUMHUUYECKHUX PEAKIUA C HCIOJb30BAHUEM CTPYKTYPHBIX
dopmyur;

chOpMHUPOBAHHOCTh YMEHHS IIOATBEP)KIATh Ha KOHKPETHBIX IPUMEpPax
XapaKTep 3aBUCHUMOCTH PEAKIIMOHHON CITOCOOHOCTH OPraHUYECKUX COCTUHEHHUH OT
KPAaTHOCTH Y TUIA KOBAJECHTHOM CBSI3U (G- U T-CBSI3U), B3AMMHOI'O BIIUSIHUS aTOMOB
U TPYIIN aTOMOB B MOJIEKYJIaX;

c(hopMHUPOBAHHOCTh YMEHHS XapaKTePH30BaTh HCTOYHHUKHU YTIIECBOIOPOIHOTO
ChIpbsi (HedThb, TNPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro MepepaboTKH M
MPaKTUUYECKOE MMPUMEHEHHE TTPOTYKTOB MePepadOTKH;

c(hOpMHUPOBAHHOCTh BIIQJICHUS CHCTEMON 3HAHUH O €CTECTBEHHO-HAYYHBIX
METOJIaX TO3HAHUsSI — HAOJIIOJCHUH, U3MEPEHUM, MOJICIUPOBAHNU, IKCIIEPUMEHTE
(peaJIbHOM Y MBICIICHHOM ) U YMEHUS IPUMEHSThH 3TH 3HAHHUS;

chopMUPOBAaHHOCTH YMEHHUS MIPUMEHSTH OCHOBHBIC omnepanuu
MBICIIUTEIILHON JIEATEIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, OO0O0OIIeHHE,



CHUCTEMATU3ALINIO, BBISIBICHUE MPUYUHHO-CIEICTBEHHBIX CBSI3€M — ISl M3Yy4YECHUS
CBOMCTB BELIECTB U XMMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTh YMEHHII: BBISBIISITH B3aUMOCBSI3b XUMUYECKUX 3HAHUM C
MOHSATUSAMM U TIPEJICTABICHUSMHU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee OCO3HAaHHOTO TOHHMMAaHUS CYIIHOCTH MaTepUaIbHOTO E€IMHCTBA MUDA,
UCIIOJIb30BaTh CHUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMHUU JJIi OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBICHUH, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO TPUPOAY;

c(hOpMUPOBAHHOCTh YMEHMM: TMPOBOJAUTH PaACUYETHl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSM XMUMHUYECKUX PEAKIUNA C MCIOJIb30BAHUEM (DU3NUECKUX
BenuYuH (Macca, OOBEM Tra30B, KOJIWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKICHUIO XUMHUYECKOU
dbopMyIbl BelIeCTBA MO WM3BECTHBIM MACCOBBIM JIOJISIM XUMHUUYECKUX DJIEMEHTOB,
MPOJIYKTaM CTOpaHus, INIOTHOCTH Ta3000pa3HbIX BEIICCTB;

c(hOopMHUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATH, AHAIM3UPOBATH U OIEHUBATH
C TIO3MIMH  DKOJIOTMYECKOW  Oe30MacHOCTH  IOCIEACTBUS ~ OBITOBOM U
IIPOU3BOJICTBEHHON JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM C mepepadoTKOM
BEILECTB, UCIIOJIb30BATh MMOJYYEHHbIE 3HAHUS JJISI IPUHATHS TPAMOTHBIX PEILIECHUI
po0JieM B CUTYallUAX, CBA3aHHBIX C XUMHUEH;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATENbHO TUIAHHUPOBATH U IMPOBOJUTH
XUMUYECKUN SKCIEPUMEHT (IMOJyYEHHE W HM3YYEHUE CBOWCTB OPraHMYEeCKUX
BEILECTB, KAYECTBEHHbIC PEAKIMU YIJIIEBOAOPOAOB PA3IMYHBIX KIACCOB H
KHUCIIOPOJICOAEPKAIINX OPraHUYECKUX BEIIECTB, PEUICHHWE AKCHEPHUMEHTAIbHBIX
3a/lady 10 PAaClO3HABAHWIO OPraHMYECKUX BEIIECTB) C COOJIOIEHUEM TIPABHII
0e30macHOro OoOpalleHusl ¢ BeleCTBaMU M JA0OpaTOPHBIM 00OpPYIOBAaHUEM,
dbopMynupoBaTh IENb HCCIENOBAaHUSA, TNPEACTaBIATh B pPa3Iu4YHON (QopMme
pe3yIbTaThl SKCIIEPUMEHTA, AHATTU3UPOBATH U OLICHUBATh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHMIA:

coOI0IaTh MpaBUJia SKOJIOTHYECKH IIeIeCO00pa3HOro TOBEACHUS B OBITY H
TPYAOBOM AEATEIIBHOCTU B LENSAX COXPAaHEHHS CBOETO 3JI0POBbS, OKPYXKAIOLIEH
IIPUPOJHOMN CPEAbI U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HABaTh OIACHOCTh TOKCHUYECKOTO JECHUCTBUS HA MKUBBIE OPraHU3MBbI
ONpeIeIEHHBIX OPraHUYECKUX BEUIECTB, MOHUMas cMbich nokaszatens [1/1K;

aHAJM3UPOBATH 11€JIECOO0Pa3HOCTh MPUMEHEHUS OPraHUYECKUX BEIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUW: OCYIIECTBIATh IIEJICHANPABICHHBIA MOUCK
XUMUYECKOW MHGOpPMALIUY B PA3IMUHBIX UCTOYHUKAX (HayyHas ¥ y4eOHO-Hay4YHas
auTEpaTypa, CpeacTBa MaccoBoi uHpopmanuu, MHTEpHET U apyrue), KpUTUUECKU
aHAJM3UPOBATh XMMUUYECKYI0 MH(OpMAIHIO, nepepadaThiBaTh €€ U HCIO0JIb30BAThH
B COOTBETCTBHUM C TIOCTaBJICHHON y4ueOHOM 3a7ayeil.



11 KJIACC

[IpeamerHble pe3ynbTaThl OCBOECHHS Kypca «OOIas M HeopraHudeckas
XUMHUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUI: O MAaTepUAIbHOM €IMHCTBE MU,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTH SIBJICHHI MPUPOJBI, O MECT€ U 3HAUYCHUU
XUMHUUA B CUCTEME €CTECTBEHHBIX HAyK M €€ pOJu B OOECIEUEHUH YCTOMYHUBOIO
pa3BUTHSA, B PEHICHUU MTPOOJEM HKOJOTHUYECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHAJOB, HOBBIX
HMCTOYHUKOB DHEPTHH, B OOCCIEUYEHUU DPAIMOHAIBHOTO MPUPOONOJIH30BAHUS, B
dbopMuUpOBaHUM MUPOBO33PECHHUS U OOIIEH KyJIbTyphl YEJIOBEKa, a TaKkKe
AKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPHUPOIHOMN
cpene;

BIIQJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralOIMe TMOHATUA — XUMHUUYECKUM DJJIEMEHT, aToM, SJIpO aroma,
U30TOIBI, DJICKTPOHHAS 000JI0YKa aToMa, S-, p-, d-aTOMHBIE OpOUTATN, OCHOBHOE U
BO30YXIAEHHOE COCTOSIHUS aToma, THMOpuaM3alds aTOMHBIX OpOuWTaneil, WOH,
MOJIEKYJIa, BaJEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTEIEHb  OKHUCIICHUS,
XUMHUYECKasi CBsI3b (KOBAJICHTHAsl, WOHHAs, METaJUIMYecKas, BOJIOPOAHAsA),
KpUCTAJUIMYECKAsd PpEIIETKA, XHUMHUYECKas peakuus, pPacTBOpP, IJIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJECKTPOJUTHYECKAsT JTUCCOLMALMS, CTEINEHb JUCCOIUAIUH,
BOJOPOJHBIN TIOKa3aTelb, OKHUCIUTEIh, BOCCTAHOBHUTENb, TEIUIOBOU 3(dekT
XUMHUYECKOU PEAKIMU, CKOPOCTh XUMUYECKON pEaKINU, XUMHUYECKOE PAaBHOBECHE;
TEOPUU M 3aKOHBI (TEOPHUSI AIEKTPOJUTHUYECKON AUCCOLMAIMU, TEPUOAUUYECKUI
3akoH J[.1. MenaeneeBa, 3aKOH COXpAaHEHUS MACChI BEIIECTB, 3aKOH COXPAHEHUS U
MPEBPALCHUSA SHEPTUU MPU XUMHUYECKUX PEAKIMAX, 3aKOH MOCTOSHCTBA COCTAaBA
BEIIIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJMYECKHUI S3bIK
XUMHH, MHPOBO33PECHUYECKUE 3HAHUWS, JIEKAIIME B OCHOBE IMOHUMAHHUS
MPUYUHHOCTH M CUCTEMHOCTM  XUMHUYECKHX  SIBJICHUH;  COBPEMEHHBIC
MPEJICTABIICHUASI O CTPOCHUM BEIIECTBA HA ATOMHOM, HWOHHO-MOJIEKYJISIDHOM U
HA/IMOJIEKYJISIPHOM ~ YPOBHSIX; TIPEACTABICHUS O MEXaHU3MaxX XHUMHUYECKUX
peakiui, TEPMOJUHAMHUYECKHX H  KHUHETHYECKHX 3aKOHOMEPHOCTSIX  UX
MPOTEKaHUsA, 0 XUMHUYECKOM PABHOBECHH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX;
(haKTOJIOTHYECKHUE CBEJACHUS O CBOMCTBAaX, COCTaBE, IMOJYYEHHH M OC30IaCHOM
WCIIOJIb30BAHUU BOXKHEUIIIUX HEOPTaHUYECKUX BEIIECTB B OBITY M MPaKTHYECKOU
NEITEIbHOCTA  YEJOBEKa, OOMMX  HAyYHBIX MOPUHIOMIAX  XUMHYECKOTO
MPOU3BOJICTBA;

c(hopMHUPOBAaHHOCTh YMEHHM: BBISBIISITh XapaKTEpHbIC MPU3HAKH TOHSTHH,
YCTAHABJIMBATh UX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE MMOHSATHUS MPHU
ONMCAaHUM HEOPTaHWYECKHUX BEIIECTB U UX MPEBPAICHU;



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJIb30BaTh XUMUYECKYI0 CHUMBOJIUKY JIJIsi
cocTtaBiieHus (GOpMyJd BELIECTB M  YPaBHEHUHW XHMMHUUYECKHX  PpEaKIHi,
cucremarnueckyto HomeHkIatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUS OMPEACIISTh BaJICHTHOCTh U CTEIICHb OKUCICHUS
XUMHUYECKUX SJIEMEHTOB B COCJAMHEHUAX, BUJI XUMHUUYECKOW CBsA3U (KOBaJICHTHas,
WOHHAs, MeETaJUIMyecKasi, BOJOpPOJHAs), THUI KPUCTAUIMUYECKON PEHIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHSI OOBSCHSTH 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
BUJla XUMUYECKOW CBSI3M M THUINA KPUCTAUIMYECKOW peméTrku, OOMEHHBIN H
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUsI KOBAJICHTHOW CBSI3H;

chOpMUPOBAHHOCTh  YMEHHUMW:  KJIacCUPUIMPOBATh:  HEOPraHUYECKHE
BEIIIECTBA M0 UX COCTaBY, XUMUYECKUE PEAKIIUM IO PA3JIUUYHBIM PU3HAKAM (YHUCITY
U COCTaBy pearupyroliux BeIIECTB, TEIUIOBOMY 3P (HEKTy peakiuu, U3MEHEHUIO
CTeNeHEHl OKMCIEHUs JJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTajau3zaTopa H
JPYTHUe); CaMOCTOSITEIbHO BBIOUPATh OCHOBAHMS U KPUTEPHUH ISl KJIacCUPUKaIIu
U3Y4YaeMbIX BELIECTB U XUMUYECKUX PEAKIIUI;

c(hOpMHPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI IEPUOJUUYECKOTO 3aKoHa Jl.
N. MenpeneeBa u JeMOHCTPUPOBATH €r0 CHCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIHH;

c(OpPMHUPOBAHHOCTh YMEHHI: XapaKTEepH30BaTh AJIEKTPOHHOE CTPOCHHUE
aTOMOB M HMOHOB XHMHUYECKHX DJIEMEHTOB IE€PBOrO—4YETBEPTOrO IEPUOJOB
[Tepunoauueckoii CHUCTEMEI J.. Menpeneena, HCTIOJIB3YSI MOHSTHUSA
«QHEPreTUYECKUE YPOBHU», «IHEPIETHUUYECKUE IMOIYPOBHU», «S-, p-, d-aTOMHbIE
opOuTann», «OCHOBHOE MU BO30YKIEHHOE HHEPTreTUYECKHUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOWCTB XMMHYECKHX JJIEMEHTOB M UX
coequHeHMM 1o mnepuogam u rpynnam Ilepmonmueckor cucremsr [l N
MenpeneeBa, BaJ€HTHBIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
UX 3JIEKTPOHHBIX 000JIOUEK;

c(hOpMHPOBAHHOCTh ~YMEHHUW: XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHYECKHE  CBOMCTBAa  BEHIECTB  PA3JMWYHBIX  KJIACCOB,  IOJATBEPXKAATh
CYIIECTBOBAHME T'€HETHYECKOW CBA3M MEXKJYy HEOPraHWYECKHMMHU BELIECTBAMH C
IMOMOIIBIO YPAaBHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

c(OpPMHUPOBAHHOCTh yYMEHUS  PACKPBIBATh CYIIHOCTH: OKHCIWUTEIHHO-
BOCCTAHOBHUTEIIbHBIX PEAKIUNA MOCPEICTBOM COCTABIICHUS AIEKTPOHHOTO Oalianca
ATUX peaklui; peakluuii MOHHOrOo OOMEHa MyTEM COCTABICHUS MX TMOJHBIX U
COKpAIIEHHBIX  HWOHHBIX  YPaBHEHWW;  pEAKUMM  THUAPOIM3a;  peakui
KOMILIEKCOOOpa3oBaHus (Ha MpUMEpPEe THIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );



c(hOpMUPOBAHHOCTb yMEHUSA OOBSCHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEAKIUi C YU4E€TOM HX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
W3MEHEHUSI CKOPOCTHM XHUMHUYECKOM peakiuh B 3aBUCHUMOCTH OT pPa3IUYHbBIX
(bakTOpOB, a TAKXKE XapaKTep CMEIICHUS] XUMUYECKOTO PAaBHOBECHS IO/ BIUSHUEM
BHEITHUX Bo3aeicTBui (npunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JeXaliue B OCHOBE MPOMBIILUICHHOTO IOJYYEHHUS CEPHOM KHUCJIOTHI, aMMHUAKa,
o0IllMe Hay4yHblE TPUHIUNBI XUMUUYECKUX IPOU3BOJICTB; II€J€CO00PA3HOCTh
MPUMEHEHHS] HEOPTaHMYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHSI COOTHOIIEHHUS PUCK-TIONTh3a;

c(hOpMUPOBAHHOCTh BJAJEHUS CHUCTEMOM 3HAHUW O METOJaX HaydYHOTO
MO3HAHMS SIBJICHUN TIPUPOJBI — HAOMIOACHUE, HU3MEPEHHUE, MOCIUpPOBAHUE,
AKCTIIEPUMEHT (peasbHbIN U MBICICHHBIN ), UCTIOJB3YEMbIX B €CTECTBEHHBIX HayKaX,
YMEHUS IPUMEHSTh 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIbHOM UCCJIEIOBAHUU BEIESCTB
U g OOBSICHEHMS] XUMHUYECKUX SBICHHH, HMEIONIMX MECTO B TMPHUPOJIE,
MPAKTUYECKOM JIeSATEILHOCTH YE€JIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMHUPOBAHHOCTh YMEHHUS BBISBIISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
NOHATUSAMM U TPEJCTABICHUSMH APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1e€ 0OCO3HAHHOTO MOHUMAHUS MaTEPUAIBHOTO €IMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHUS TPOBOJAUTH PACUETHI: C HCIOJIH30BAHUEM
NOHSTUN «MaccoBas JOJISI BEIIECTBA B PACTBOPE» U «MOJISIpHASA KOHLICHTPALUS»;
MaccChl BEIIECTBA WM 00bEMA Ta3a MO M3BECTHOMY KOJIMUYECTBY BEIECTBA, Macce
WM 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIMHM BEIIECTB; TEIUIOBOrO A dekra
peaKiuu; 3HA4Y€HHs] BOJOPOJHOrO IOKAa3aTelis PacTBOPOB KUCIOT M LIEIOYEH C
M3BECTHOW CTETEHBIO NHUCCOIMALMU; Macchl (00BbEMa, KOJIUYECTBA BEIIECTBA)
IPOJIyKTa pEaKIuu, €CIU OJIHO M3 MCXOIHBIX BEIIECTB AAaHO B BUJIE PAacTBOpa C
ompeIeIEHHOW MacCOBOM JIOJICH pacTBOPEHHOTO BEIIECTBA MJIM JAHO B M30BITKE
(MuMeeT mMpuUMeEcH); JOJIM BbIXOJA MPOAYKTAa PpPEAKUUH; OOBEMHBIX OTHOLIECHUH
ra3os;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATEIFHO IUIAHHPOBATH U TPOBOJUTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEICHHE  peakuuid  HMOHHOTO  OOMEHa,
MOATBEPKACHUE KaUY€CTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, ONMPEICICHUE
CpeAbl PacTBOPOB BEIIECTB C MOMOIIBI) HWHIMKATOPOB, H3YYEHUE BIUSHUS
pasnTuYHBIX  (HAaKTOPOB HA CKOPOCTh XHMHUUYECKOW pEaKIHH, pPEIICHUE
AKCHEPUMEHTAIBHBIX 3a7a4 1o TeMaMm «Mertamisy u  «Hemetamnel») c
coOJII0ICHUEM TpaBil 0€30MaCHOTO OOpallleHusl ¢ BEIIECTBAMH U J1a0OpaTOPHBIM
obopynoBanueM, (QOpMyIupoBaTh I€db HCCIEIOBAHUS, MPEACTABISATH B
paznuuHoON QopMe pe3ynbTaThl AKCHEPUMEHTA, AHAIM3UPOBATH U OIEHUBATH UX
JIOCTOBEPHOCT;



c(hOopMUPOBAHHOCTh YMEHUI: COOIIOAATh MPaBUIIa MOJI30BAHUS XUMUYECKOU
nocynod u jabopaTopHbIM 00OpyJOBaHUEM, OOpalieHus C BellecTBaMU B
COOTBETCTBUM C HWHCTPYKIHUSIMU IO BBIIOJHEHUIO JTA0OPATOPHBIX XUMUUYECKUX
OTBITOB, DJKOJIOTHYECKH I€JIE€COO00pPa3HOr0 TMOBEIECHUS B OBITY W TPYAOBOU
NEATENBHOCTU B ILIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXKAIOUIEH MPUPOTHOU
Cpeabl W JOCTHXKEHUS €€ YCTOMYMBOIO Pa3BUTHUS, OCO3HABAaTh OMNACHOCTh
TOKCUYECKOTO JICUCTBUSI HA KUBBIE OPraHU3MBI OMPEACIEHHBIX HEOPraHUYECKHUX
BEILIECTB, MOHMMAas cMbIca noka3aresns [TK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIA TMOUCK
XUMUYECKOU MHGOPMALIUK B Pa3IMUHBIX UCTOUHHKAX (HayyHas U yueOHO-HaydHAas
auTEpaTypa, CpeacTBa MaccoBoi uHbopmanuu, UHTEpHET U Apyrue), KpUTHIECKU
aHAJM3UPOBATh XUMUUECKYI0 MH(pOpMaIUIo, TiepepadarpiBaTh €€ U HCIOIL30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON y4eOHOM 3a1a4cii.
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Hroro no pazneny 8
Pasznes 2. YriieBoaopoanbl
)1 [IpenenbHbIe YrIeBOOPOABI — AJKAHBIL, 5
LHUKJIOAJIKAHBI
29 HenpenenbHbie yrieBoI0pOIbl: AIKEHBI, 14 1
AJKaJUEHbI, AJIKUHBI
2.3 ApomaTH4ecKue yrieBoa0po bl (apeHbI) 8
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11 KVIACC

KosunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iaesioB U TeM undposbie
Ne i/ P Konrpoabublie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Pasnen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoma. [lepuoandeckuii 3aKoH
1.1 n [lepnoanueckas cuctema XUMUYECKUX 9
anemenToB J. 1. Menaeneera
12 Crpoenue BemiectBa. MHOTOOOpasme 1 1
' BEILECTB
1.3 XUMUYECKUE PEAKIINU 19 1 3
Hroro no pazgeny 39
Pasznen 2. Heoprannueckasi Xumusi
2.1 Hewmeramibl 31 1 3
2.2 Meranbl 23 1 2
Wroro no pazgeny 54
Pa3pen 3. Xumus u ;Ku3HL
31 MeTo bl TTIO3HAHUSI B XUMUH. XAMUS U 9
' KHU3Hb
Hroro no paszneny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 4 8







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoanyecTBo yacoB

Bcero

KonTtpoibHbie
padoThbI

IIpakTHYeckue
padoTbI

Jlara
U3ydeHus

[IpenMer u 3HaYeHUE OPraHUYECKON XUMHH,
Mpe/ICTaBIeHNE O MHOI000pa3uu
OPraHNYeCKUX COCTMHEHUN

DJIEeKTPOHHOE CTPOCHUE aToMa yriiepoa
(ocHOBHOE 1 BO3OYK/IEHHOE COCTOSTHHS).
BasneHTHBIE BO3MOXHOCTH aTOMa yriepo/ia

XUMHUYECKas CBSI3b B OPraHUUECKHUX
coeMHECHUAX. MexaHu3Mbl 00pa30BaHUs
KOBAJICHTHOM CBSI3U, CITIOCOOBI pa3phiBa
CBsA3eH

Teopus cTpoeHHst OpraHU4eCcKUX
coenqunenuit A. M. byrieposa

Buner uzomepun: CTpykTypHas,
MIPOCTPAHCTBEHHAS. DIEKTPOHHBIE A (EKTHI
B MOJIEKYJIaX OPTraHUYECKUX COCIUHEHHM

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

Knaccugukanus peakiuii B opraHn4eckoi
XUMHUU

CI/ICTeMaTI/BaI_[I/I}I n 0606IJ_ICHI/IC 3HAHMUH 110
TEMC




AJIKaHBI: TOMOJIOTUUECKH psJl, oO1as
(bopmyna, HOMEHKJIAaTypa 1 U30Mepus,
AJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYI

10

duznueckue 1 XUMHUYECKUE CBOUCTBA
aJIKaHOB

11

Haxosxnenue ankanos B mpupoje. CriocoOsl
MMOJIYYCHHA U IPUMECHCHUEC AJIKAHOB

12

[uxnoankansl: obmas Gopmyina,
HOMEHKJIATypa ¥ U30MepHsi, 0COOCHHOCTH
CTPOEHUS U XUMHUYECKHUX CBOMCTB, CIIOCOOBI
MMOJIYYCHHA U IPUMECHCHUC

13

Pemenue pacuéTHbIX 3a7a9 Ha ONPEICICHHE
MOJICKYJISIPHOH (hOPMYJIBI OPraHUIECKOTO
BEIIECTBA 10 MACCOBBLIM JIOJISIM aTOMOB
9JIEMEHTOB, BXOJAIIUX B €0 COCTaB.
CucreMaruzanys 1 00001IeHrEe 3HAHUI 10
TEME

14

AJIKEHBI: TOMOJIOTHYECKHH psJl, oO1as
(dhopmyna, HOMEHKIIATypa, JEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIL.
CTpykTypHas U LUC-TPaHC-U30MEpUs
AJIKEHOB

15

dusnuecKkue 1 XMUMHYECKHE CBOMCTBA
ankeHoB. IIpaBuino MapkoBHHKOBa

16

CnocoObl MOJIY4YCHUA U TPUMCEHCHUC AJIKECHOB

17

IIpaktuyeckas padora Ne 1 o reme
"[lonydeHne sTUIIEHA U U3yYEHHUE €TO




CBOUCTB"

Pemienne pacu€THbIX 3aa4 Ha ONpPE/IEICHUE

18 MOJICKYJISIPHOH (hOPMYJIBI OPraHUIEeCKOTO
BEIIECTBA
AJKanueHbl: CONpsbKEHHBIC, U30JMPOBAHHBIC,

19 KyMmynupoBaHHbie. OCOOCHHOCTH
AIIEKTPOHHOTO CTPOCHUS

20 XHWMHUYECKUE CBOMCTBA CONPSKEHHBIX
JTUEHOB

21 CriocoObl osTyueHus: U IpUMEHEHUe
AIKAJNECHOB
AJIKWHBI: TOMOJIOTUYECKHUH PsT, 0OIas

” (dbopmyna, HOMEHKIIATypa, 3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIL,
(bu3uvecKue CBOMCTBA

23 XHUMHUYECKUE CBOMCTBA aJIKUHOB

24 KauecTBeHHBIE peakiiMy Ha TPOMHYIO CBS3b

)5 CriocoObl MoTyueHus: U IpUMEHEHUe
AJIIKHOB

26 Pemenue 3aau: pacy€Tsl O ypaBHEHUIO
XUMHYECKON pPeaKIuu

7 CucremaTu3anus 1 00001IeHHe 3HAHUN TI0
TEMe
ApEHBI: TOMOJIOTUYECKUH PsiJI, 0OIIast
(dbopmyna, HOMEHKIATypa. DIEeKTPOHHOE U

28 MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII

OeH30I1a U ToJIyou1a, uX GU3NUecKue
CBOMCTBA




XHMMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU

29
3aMenIeHus
XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU

30 MPUCOEANHEHUS, OKUCIICHHE TOMOJIOTOB
OeHzoua

31 Oco0eHHOCTH XUMUYECKUX CBOMCTB CTUPOJIa
Pemrenne pacy€THBIX 3a/1a4 Ha ONIPEICIICHHE

32 MOJIEKYJIIPHON (DOPMYITBI OPraHUIECKOTO
BEIECTBA

33 CriocoOblI mostydeHus: 1 IpUMEHEHNE apeHOB

34 ['eneTnveckas CBSI3b MEXKIY Pa3TUIHBIMHU
KJlaccaMH YIJIeBOJ0OPOJIOB
Pacuérbl o ypaBHEHUSAM XUMHUYECKUX

35 peaknuii. Cucremaruzarus u 00001eHne
3HaHUH O TeEMeE

36 [Ipuponnsriii ra3. [lomyrabie HEPTIHBIE Ta3bI

37 KaMeHHBIi yroibs ¥ IpoOayKThl €ro
nepepaboTKu

18 Hedtb 1 ciocoOsI €€ mepepaboTKH.
[Ipumenenue nNpoIyKToB nepepadoTku HedTr

39 I'enetnueckas CBSA3b MEXKIY PA3IUYHBIMU
KJIacCaMH YTIIeBOJOPOJIOB
["aioreHOonpou3BOIHBIE YIIIEBOI0POIOB:

40 3IEKTPOHHOE CTPOCHUE; PEAKIIUU 3aMEILICHUS
rajioreHa
JleficTBue mIiea04YeH Ha

41 rajoreHnpousBoAHbIe. Bzaumopeiicteue

JUrajJorcHajJKaHoB ¢ MaroHu€M 1 IIMHKOM




Cucremaruzanuys u 00001IeHYE 3HAHUM IO

42 pazneny "VYrieBonopoasr"

13 KonTtposnsHas paboTa o teme
"VYrneBogopo st
[IpenenbHbIE 0JHOATOMHBIE CIIUPTBHI:
TOMOJIOTUYECKHUH psl, oOmias hopmyna,

44 CTPOEHHE MOJIEKYJI, U30MEPH,
HOMEHKJIaTypa, Kiiaccuukanus, Gu3nueckue
CBOMCTBA

45 XHWMHUYECKUE CBOMCTBA MIPEAEIBHBIX
OJIHOATOMHBIX CIIUPTOB

46 CriocoOblI ostydeHus: u NpUMeHEeHne
OJIHOATOMHBIX CITUPTOB
IIpocTslie 3¢upbl: HOMEHKIIATYpa U

47 Hn30MepHsi, 0COOCHHOCTH (PU3UIECKUX U
XUMUYECKUX CBONCTB
MHOroaToMHbI€ CIIUPTHI: STUJIEHIJIUKOJIb U

48 TJIMIEPHH, UX PU3NUECKHE U XUMUUYECKHE
CBOMCTBA

49 CrniocoObl nosTyyeHHs 1 IpUMEHEHNe
MHOTOATOMHBIX CIIUPTOB

50 @deHoJI: CTPOCHUE MOJIEKYJIBL, (PU3HYECKHE
cBoiicTBa. TOKCMUHOCTH (peHoIa

51 Xumuueckue cBoMcTBa (heHona

52 Crnioco6bl nostyyeHus 1 npuMeHeHne (peHona
IIpakTtuyeckas padora Ne 2. Pemenue

53 9KCIEPUMEHTAJIbHBIX 3334 110 TEME

"Crupthl 1 peHobI"




54

Cucremaruzanuys u 00001IeHYE 3HAHUM IO
TEME

55

AJH)I[GFI/IZ[I)I M KCTOHBI: 3JICKTPOHHOC
CTpOCHHUE KapOOHUIIBHOU TPYIIIBL;
TOMOJIOTUYECKHE PsJIbI, 0011as popmyia,
M30Mepusi 1 HOMEHKJIaTypa

56

AJNBACTU]IBI M KETOHBI: (PU3UUECKHE
CBOMCTBA; pEaKINK TIPUCOCTUHEHUS

57

PeaKHI/II/I OKHUCJICHUS U KaYCCTBECHHBIC
PEaKIMU AJIbACTUAOB U KETOHOB

58

CriocoOpI MOTy4YeHUs abJACTUIOB U KETOHOB

59

OnHOOCHOBHBIE TIPE/IeTbHBIE KAPOOHOBEIE
KHCJIOTBI, 0COOCHHOCTH CTPOCHHS MX
MOJIEKYJT

60

N3omepus 1 HOMEHKIaTypa KapOOHOBBIX
KHCIIOT, UX (pU3nvecKue CBONCTBA

61

XUMHUYECKUE CBOMCTBA MPEICTbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIOT

62

OcoOeHHOCTH CBOMCTB MypaBbUHOM
KUCIOThl. MHOroo6pa3ue kapOOHOBBIX
KUCJIOT

63

OCOoOGeHHOCTH CBOWCTB: HETIPEIENIbHBIX U
apoOMaTU4YeCKUX KapOOHOBBIX,
TMKapOOHOBBIX, THAPOKCHUKAPOOHOBBIX
kucaot. [IpencraBurenn BoICIINX
KapOOHOBBIX KUCIIOT

64

IlonsTue o IMPOU3BOAHBIX Kap60HOBBIX
KHUCJIIOT




65

CriocoObl mosTyyeHus U IPUMEHEHNE
KapOOHOBBIX KUCIIOT

66

CnosxHbie 3(QUPBI: TOMOJIOTHYECKUN PSIJI,
obmas popmysa, ©30MEpHUsT 1 HOMEHKIIATypa

67

duznueckre 1 XUMHUYECKUE CBOUCTBA
3¢upos

68

Pemenue pacu€THbIX 3a/1a4: 10 YPaBHEHHIO
XUMHUYECKOMN PEaKIM, Ha ONIPEICIICHUE
MOJIEKYIIIPHON (DOPMYITBI OPTaHUIECKOTO
BEIIIECTBA

69

[IpakTueckas pabota Ne 3. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJ]a4 IO TEME
"Kap6oHnoBsie kuciaotel. CroxxHbie 23PupH"

70

Kupsr: ctpoenue, puzndeckue u
XUMUYECKHE CBOMCTBA (TUAPOIIHI3)

71

Oco0eHHOCTH CBOICTB KHUPOB, COJIEPKALIUX
OCTaTKH HEeIpeIeIbHBIX KUPHBIX KHCIIOT.
Kupsl B npupoe

72

MBp11a Kak COJIM BBICIIUX KapOOHOBBIX
KHCTIOT, UX Motoulee neiicteue. [lonstue o
CUHTeTHYecKuX Moromux cpeactax (CMC)

73

I'eneTnyeckas cBs3b YrJIEeBOAOPOAOB U
KHCJIIOPOACOACPKAINX OPraHUYCCKUX
BCIICCTB

74

Pacu€rsl 0 ypaBHEHUSAM XUMHUYECKUX
peaxkuun

75

CI/ICTeMaTI/BaI_[I/I}I n 0606IJ_ICHI/IC 3HAHMUH 110
TEMC




76

OO01mas XxapakTepucTUKa YriIeBOJI0B U
KJIacCH(UKaIKsl YIIIeBOI0B (MOHO-, TH- U
MIOJIMCAXapH/Ibl)

77

MoHnocaxapuabl: (U3HUECKUE CBOMCTBA U
HAXOXJEHUE B IPUPOJIE

78

[IpumeHeHue rioKo3bl, €€ 3HaUeHUE B
KU3ZHEJEATEIbHOCTH OpraHu3Ma

79

Jlucaxapuipl: caxapo3a, MaJapTO3a U JIAKTO34.
HaxosxeHne B npupoie 1 IpUMEHEHNe
JMCaXapuI0B

80

[Tonucaxapuapl: CTpOEHUE MAKPOMOJIEKYIL,
(uznyeckrue 1 XuMHUYEeCKHe CBONCTBA,
MIPUMEHEHHE

81

ITousarue 06 HCKYCCTBCHHEBIX BOJIOKHAX

82

Pemenue pacuyeTHbIX 3a7a9 Ha ONPEICICHHE
JIOJI BBIX0J1a ITPOJYKTA PEAKIIMH OT
TEOPETUYCCKH BO3MOMKHOTO

83

CucreMaruzanys 1 0000IIeHrEe 3HAHUH 110
pasneny

84

KonTtponpHas padoTa o reme
"Kucnopoaconepxaiiye opraHu4ecKue
coequueHus"

85

AMMHBL: KTaccupUKaLNs, CTPOCHUE
MOJIEKyYJI, 001as popmyia, U3oMepus,
HOMEHKJIaTypa 1 (pU3HuecKue cBoicTBa

86

XHMHUYECKHE CBOCTBA aJ'II/I(I)aTI/I‘{eCKI/IX
aMHWHOB

87

AnHunuH: CTPOCHUC aHUJIMHA, 0COOEHHOCTHU




XUMHYECKUX CBOMCTB aHUJIMHA

88

CriocoObI IMOJTydeHUsT U IPUMEHEHUE
amn(paTUIeCcKuX aMHHOB

89

AMUHOKHUCIIOTBI: HOMEHKJIAaTypa U U30Mepus,

¢usnueckue croiicTBa. OTACIbHBIC
MPEJICTABUTENM 0-aMHUHOKUCIIOT

90

XUMHYeCKHe CBOMCTBA aMHUHOKHCIIOT, UX
OMOJIOrMYECKOEe 3HAYCHHE aMUHOKUCIIOT.
CuHTE3 ¥ TUAPOIU3 NENTUIOB

91

benku kak npupoHbIe TOJTUMEDSI;
CTPYKTYpHBI OEJIKOB

92

XUMHUYECKHUE CBOMCTBA OEIIKOB

93

A30TcoaepKanme reTepoMKINIecKue
coenuHeHus. HyKiienHOBBIE KHCIIOTHI:
COCTaB, CTPOCHHE U OUOJIOTHYECKAs POITh

94

[Ipaktrueckas padota Ne 4. Perenue
AKCIIEPUMEHTAJIBHBIX 3a]1a4 110 TEME
"A3zoTcoaepxaniue OpraHmn4ecKue
coequueHus"

95

[IpakTuueckas pabota Ne 5. Pemenue
SKCIIEPUMEHTAIIbHBIX 33/a4 10 TEME

"Pacnio3HaBaHue OpraHMYEeCKUX COCTUHECHUI"

96

KonTposnpHas paboTa o teme
"A30TcoepKalue OpraHndecKue
coenuHeHus"

97

OCHOBHBIC TIOHATUS XUMUH
BBICOKOMOJICKYJIAPHBIX COCIUHEHUN U
MCTOJbI UX CUHTE3a —IIOJIMMEpHU3alUa U




IIOJIMKOHACHCAIIUA

98

[Tnactmaccel. Ytunuzaius u nepepadoTka
IlacTUKa

99

DnacToMepsl: HaTypaJlbHbIM CHHTETUYECKHE
Kayuyyku. Pe3una

100

BousiokHa: HaTypanbHbIE, HCKYCCTBEHHBIE,
cunretndeckue. [lonrmepsl cnenuaibHOrO
HAa3HAYCHUS

101

[IpakTnueckas padota Ne 6. Pemenue
3KCHepI/IMeHTaJ'II)HI)IX 3a1a4 110 TCME
"Pacrio3zHaBaHue IiacTMacc 1 BOJIOKOH"

102

O060011eH1Ee U CUCTeMAaTH3alUs U3YYEHHOTO
Marepuana no teme ""BbhICOKOMOJIEKYsIpHbIE
coequHeHus"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




11 KVIACC

Ne
n/n

Tema ypoka

KoaunyecTBo yacoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

Atom. CocTaB aTOMHBIX si7iep. XUMUYECKHM
anemeHT. M3oTomnsl

CtpoeHnue IeKTPOHHBIX 000JI0YeK aTOMOB,
KBAaHTOBBIC YHCJIa

Knaccudukanus XuMUYeCKUX 3J1€MEHTOB (-,
p-, d-, f-amemenThI)

PacnpeneneHne 31eKTPOHOB IO AaTOMHBIM
opOuTamsim

DNeKTpOHHBIC KOH(PUTYpAITUTH aTOMOB
AJIEMEHTOB B OCHOBHOM M BO30YXAEHHOM
COCTOSIHUH

DNeKTPOHHBIE KOH(UTYpALIUU HOHOB.
DNEeKTPOOTPULIATEIBHOCTD

[Tepuoauueckuii 3axon u [lepuoanueckas
cUCTeMa XMMHUYecKux 3nemeHToB /1. U.
MenneneeBa, CBsI3b C COBPEMEHHOM Teopueit
CTPOEHUS aTOMOB

3aKOHOMepHOCTI/I U3MEHEHMS CBOMCTB
XUMHUYCCKHUX 3JICMCHTOB U 06pa3yeMHX MU
MPOCTBIX U CIIOKHBIX BEHICCTB I10 I'PYIIIIaM U
nepuogam

CI/ICTeMaTI/BaI_[I/I}I u 0606IJ_ICHI/IC 3HAHMUH 110
TEMC




10

Buael xuMudeckoit cBsa3u. MexaHu3MBbl
00pa30BaHUs KOBAJICHTHOU CBSI3H.
Bonopoanas cBa3b. MexXMOJIEKYIsIpHbIE
B3aUMO/ICHICTBHS

11

BaneHTHOCTb U BaJleHTHBIE BO3MOYXHOCTHU
aToMOB. CBsI3b 2JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJ C UX T€OMETPUUYECKHM CTPOECHUEM

12

[IpencraBneHus 0 KOMIIJIEKCHBIX
COEIMHEHUSX: COCTaB M HOMEHKJIATypa

13

BemectBa MosieKynsipHOTO 1
HEMOJIEKYJISIPHOTO CTpOeHUs. THurbl
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA
BEIIECTB

14

[ToHsiTHE O AMCTIEPCHBIX CUCTEMAX.
[IpencraBieHue 0 KOJJIOUTHBIX pacTBOPaX

15

HcTunHble pacTBOPHI: HACBIIICHHBIE U
HEHACBILEHHbIE, PACTBOPUMOCTb.
Kpucrannoruapatsl

16

CriocoObI BbIpakeHUsI KOHIIEHTPAIIUU
pacTBOpOB

17

Pemenne 3amau ¢ UCOIb30BaHUEM ITOHSATHI
""MaccoBas J0Ji1 pacCTBOPEHHOTO BelecTa',
"MoJIsipHasi KOHUEHTpanus"

18

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHMYECKUX BEILECTB

19

CI/ICTeMaTI/IBaI_[I/IH u 0606H_ICHI/IG 3HAHMUH 1O
TEMC

20

KonTtponsHas padora no Temam "CrpoeHue




aroMa. [leproinueckuii 3aKOH U
Hepno;u/mecxas[ CUCTEMA XUMHUYCCKUX
anemenToB JI. 1. Menneneesa", "Crpoenue
BemecTBa. MHOTOOOpa3ue BemecTs"”

21

Knaccugukamms XuMHUECKUX peakunui B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

22

TenoBbie 3¢ (HeKTh XUMUYECKUX PEAKITHIA.
TepmoxumMuyeckue ypaBHEHHs

23

Brruncnenus mo ypaBHEHUSIM XUMHYECKUX
peakuuil ¥ TepMOXUMUYECKUM YPaBHEHUSAM

24

CKOpOCTh XMMUUYECKOH peakiinu, eé
3aBUCHUMOCTD OT Pa3InYHBIX (PaKTOPOB.
Karanu3 u xatanuszatopsl

25

I'omoreHnnsie n IreTCPOrcHHbIC pCaKIn

26

[Ipaktrueckas padota Ne 1 mo reme "Bnusnue
pa3nuYHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKOHN peakiuu"

27

OO6paTumbie U HEOOPATUMBIE PEaAKIIUU.
XUMUYECKOE paBHOBECHE

28

IIpaktnyeckas padora Ne 2 o teme "BnusHue
pa3nuyHbIX (PAKTOPOB Ha MOJIOKEHUE
XMMHMYECKOTO paBHOBecHA"

29

DnektponuTrieckas auccounanus. CuiabHble
U cinadbie AMeKTpouThl. CTerneHb
IUCCOLIUAIINU




Nonnoe npoussenenue Boapl. Cpena BOJHBIX

30 pactBopoB. Boopoanslii nokaszarens (pH)
pactBopa

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

32 "XUMHYECKUE peaKlIUU B pacTBOpax
AIEKTPOJIUTOB"

13 OKHCIUTETFHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.
Baxuelinre OKACIUTENN U BOCCTAHOBUTEIIN

34 MeTtom 37eKTPOHHOTO (3JIEKTOHHO-UOHHOTO)
OanaHca

35 DIIEKTPOJIN3 PACTBOPOB U PACILJIABOB BEILIECTB

36 Pemenue 3aga4 pa3auyHbIX TUTIOB

37 Pemenue 3ana4 pa3auyHbIX TUTIOB

18 CucreMaruzanys 1 00001IeHrEe 3HAHUI 110
teme "XuMHUYeCKre peakiuun"

39 KonTtponbHas padoTa o teme "XumMuueckue
peakuun"
[Tonoxxenue Hemeraiios B [lepuoanueckoi

40 cUcCTeMe XUMUYeCKuX 31eMeHToB Jl. 1.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS X
atomoB. du3nyeckre CBOKWCTBA HEMETAIIJIOB

A1 ANIOTpomnuUs HEMETAJUIOB (Ha puUMepe
KHCIopo/a, cepsl, pocdopa u yraepoaa)

4 Bonopona: nonyuenue, puzndeckue u
XUMHUYECKUE CBOMCTBA. ['Mapusl

43 I"anoreHsl: Hax0X/1€HUE B IPUPOE, CIIOCOOBI




MOJTy4eHUsl, GU3HUECKUE U XUMUICCKHE
CBOICTBa

l'anorenoBonopoasl. Baxuenmue

44 KHCJIOPOJICOACPIKAITNE COCTUHEHUS
rajJjoreHOB
JlaGopaTopHbIe U TPOMBIIIEHHBIE CIIOCOOBI

45 MoJyuyeHus rajoreHoB. [Ipumenenue
rajoreHoOB U UX COCIMHEHUN
[IpakTueckas padota Ne 4. Pemenue

46 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
"T"anorensr"
Kucnopon: mabopaTopHbie 1 IPOMBIIIJIEHHBIE

47 crocoObI MoJTydeHus, PU3nIeCcKue u
xuMuueckue cBorcta. O30H. [Ipumenenue
KHCIIOpO/1a U 030HA

48 OKcupl U IEPOKCHIBI

49 Pemenue 3a1a4 pa3auyHbIX TUTIOB
Cepa: HaxoXJeHHE B IPUPOJIE, CIIOCOOBI

50 MoJTy4deHus1, (U3UICCKUE U XUMUUICCKHE
CBOMCTBA

51 CepoBosiopo, Cynb(u bl

50 Kucnopoacoaepxaiiue COeJUHEHHSI CEPBI.
Oco0eHHOCTH CBOMCTB CEpHOM KUCIIOTHI
IIpaktuyeckas pabora Ne 5. Pemenue

53 JKCIEPUMEHTAJIBHBIX 3a1a4 1o TeMe "Cepa u
e€ coequHEeHM"

54 A30T: HAX0Xk/IEHUE B IPUPO/IE, CTIOCOOBI

IoJIy4CHHA, (I)I/I3I/I‘-ICCKI/IC U XUMHWYCCKHEC




CBOMCTBA. AMMMAK, HUTPUJIBI

Kncnoponconepxcamne COCAMHECHMA a30Ta.

55 . .
OCoOGeHHOCTH CBOWCTB a30THOW KUCIIOTHI

56 [IpumeHneHne a30Ta U €ro COeMHEHUI.
A3oTHBIE y10OpeHus
®dochop: HaXOKIEHHE B IPUPOJIE, CLIOCOODI

57 MoJyueHus1, GU3NYECKUE U XUMUYECKHE
cBoiictBa. ®ocunpl u pochun

53 Oxkcunpl hocdopa, pochopcoaepxarnime
kucnoTbl. Conu GocPopHON KUCTOTHI

59 [Ipumenenue ocdopa u ero coeAUHEHUH.
docdopHbIe y10OpeHHs
[Ipaktrueckas padota Ne 6. Permenue

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

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

& Oxcup yrnepona(1l), Of(CI/II[ yraepoaa(IV),
yroJibHasi KUCJIOTa U €€ COJH

63 Pemenue 3aaau pa3nuyHbIX TUIIOB
Kpemuuii: Haxoxx/1eHuE B IPUPOJIE, CIIOCOOBI

64 MOJTy4eHHUs1, GU3NYECKHUEe U XUMHUECKHUE
CBOMCTBA

65 Oxcun kpemuusA(IV), kpeMHueBast KMCIOTa,
CUJIUKATHI

66 [IpuMeHeHre KpEMHHUS U €0 COSMHEHUI.

CTCKHO, €ro MoJIyu4CHue, BUIbl CTCKIIA




67

Pemenne 3aa4 pa3jInuYHbIX TUIIOB

68

Cucremarusaius 1 00001IeHrE 3HAHUHA 110
teme "Hemeramsr"

69

KonTponsHas padora o teme "HemeTaysr"

70

AnHanus pe3ynbTaToB KOHTPOJIBHON paboThI,
KOPPEKIHsI OIHO0K

71

[Tonoxxenne metannos B [lepuoanueckon
CHUCTEMEC XUMHUUYCCKUX DJICMCHTOB.
Oco0eHHOCTH CTPOEHUS HIIEKTPOHHBIX
000J104€K aTOMOB METAJIOB

72

OO6mwme ¢puznueckre CBOMCTBA METAIIOB.
HpI/IMeHeHI/Ie METAJIJIOB B 6I)ITy 1 TCXHUKE

73

Cmuasel MetaiioB. Koppo3ust MmeTaioB

74

Pemenne 3aaa4 pa3jIndHbIX TUIIOB

75

DIIEKTPOXUMHUYECKHUI P HATPSKECHUI
MeTtauioB. OOmre crocoObl MOTyYeHUs
METaJUIOB

76

OO6mras xapakTepucTuka MeTaJIoB [A-Tpymms
[Teproauuecko CUCTEMbI XUMUYECKUX
aneMeHToB. Hatpuil u kanuii: nomy4yeHue,
(buznuecKkrue U XuMUYECKHE CBOWCTBA,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX
COCVHEHUN

77

OoO1as xapakTepucTuka MeTayuioB I1A-
rpynnsl [leproanyeckon cucTeMsl
XUMUYECKUX JJIEMEHTOB. Maruui u KajbLUN:
NoJIy4eHue, PU3NIECKUue U XMMUYECKHe
CBOMCTBA, IPUMEHEHHUE IIPOCTHIX BEIIECTB U




HUX COeIUHEHUI

78

JXK€cTkocTh BOBI M CIIOCOOBI €€ yCTpaHEeHUs

79

AnroMuHMIL: nonydyeHue, Gpu3nyeckue u
XUMUYECKUE CBOWCTBA, IPUMEHEHHE

80

AmdoTepHbIe CBOIICTBA OKCHA U THIPOKCH A
AIFOMUHHS, THIPOKCOKOMIUIEKCHI AJTFOMUHMUS,
UX IPUMEHEHUE

81

Pemenne 3aaa4 pa3jIndHbIX TUIIOB

82

[IpakTueckas pabota Ne 7. Pemenue
SKCIEPUMEHTAJIbHBIX 33/1a4 10 TEME
"Mertauisl IJIaBHBIX oArpymnm"

83

OO6mrast XxapaKTepUCTHKA METAJIJIOB TTOOOYHBIX
noarpymm (b-rpymm) I[Tepuogudeckoit
CHCTEMBI XUMUYECKHUX JIEMEHTOB

84

DuU3NYECKUEe U XUMUYECKUE CBOMCTBA XpoMa U
€ro COeAMHEHUH, NX TPUMEHEHNE

85

Baxwueliive coelMHEHUs] MapraHiia.
ITepmaHranat Kaaus, €ro OKUCIUTEIbHBIC
CBOIiCTBa

86

duznyeckre ¥ XMMHYECKUE CBOMCTBA JKee3a
Hu €ro COGHHHCHHﬁ. HonyquI/Ie H IIPUMCHCHUC
CIIJIaBOB 2K€JIC3a

87

Du3NYECKUE U XMMUYECKHUE CBOMCTBA MEIU U
€€ COeJMHEHNI, UX TPUMEHEHNE

88

du3nyeckrue U XMMHUUYECKHE CBOMCTBA [IUHKA U
€ro COCHHHCHHﬁ, HUX IPUMCHCHUC.
FI/I,Z[pOKCOKOMHJ'ICKCLI OUHKa

89

IIpaktuyeckas padora Ne 8. Pemenue




HKCTIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"Mertamisl MOOOYHBIX OATPYII"

90 Pemenue 3a1au pa3inyHbIX TUIIOB

01 O0600mIeHre U cuCcTeMaTH3aIus H3Y9eHHOTO
Marepuaia no reme "Metaysr"

92 Kontponbnas padota o teme "Metaisr"

03 AHanu3 pe3ynbTaToB KOHTPOJIBHON paboThI,
KOPPEKIHsI OIHO0K
Ponp xumun B oGecrieueHuN yCTOWYUBOTO

94 pa3BuTus yenoBeuecTBa. [IoHATHE O HAYYHBIX
METO/1aX HCCIIeI0BaHNUs BELIECTB
Hayunple MpUHIUIIBI OpraHu3aiuy

95 XMMHMYECKOTO ITPOU3BOJICTBA.
[IpoMmbInIeHHBIE CIIOCOOBI MOJTYYEHUS
Ba)KHEHIINX BEIIECTB

96 XUMHUYECKOE 3arps3HEHUE OKPYKAIOIICH
CpeIbl U €ro NOCIEACTBUSA

97 XUMUS U 300pOBbE YesoBeKa. JIekapcTBEHHbIE
CpeIcTBa

08 Xumus nuimy. Poas xumun B obecriedeHun
MUILEBOI 6€3011acHOCTH

99 Kocmernueckue u napromepHble CpeicTBa.
briToBas xumus
XuMHs B CTPOUTENLCTBE. BaxkHelmue

100 CTPOUTEINIBHBIE U KOHCTPYKIIMOHHBIE
MaTepHaIbl

101 XuMus B ceNbCKOM X03siiicTBe. Oprannyeckue

U MUHEpaJIbHbIE YI100peHUs




102

Cucremarusanus u 00001IeHYE 3HAHUM IO
TEME

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







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

* Xumus, 10 knacc/ Ilyzakos C.A., Mamuuna H.B., [TonkoB B.A., AkuronepHoe
obmectBo «M3natenscTBO «IIpocBemnieHne»
* Xumus, 11 knacc/ IlyzakoB C.A., Mamuuna H.B., [TonkoB B.A., AkiinonepHoe

obmectBo «M3narensbctBo «lIpocBemenne»Bribepure yueOHbIe MaTeEpUabl

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA
KonTtponsHo-uzmeputenbubie MaTepuansl. Xumus. 10 kinace / Coct. E.H.
CrpenbHukoBa - 2-¢ u3f. - M.: BAKO, 2017. - 112 c. - (KonTposnsHo-
U3MEPUTEIIbHBIE MAaTEPUAIIBI ).

KonrponsHo-u3mMepurenbabie Matepuanbl. Xumus. 11 kimace / Coct. E.H.
CrpenpHukoBa - 2-e u3a. - M.: BAKO, 2017. - 112 c. - (KonTponsHo-
U3MEPUTEIbHBIE MAaTEPUAIIBI ).

Xumust: dunakruaeckue Mmarepuansl: 10-11 ki - 2-e u3a., ucnp. u gom. / A.C.
Kopomenko, P.I'. IBanosa, [I.1O. Jo6potun. - M. : 'ymanuTap. u3a. HeHTp

BJIAIOC, 2007. - 198 c. - (Cpennee (mosiHO€) 00111€€ 0Opa3oBaHKE).

U P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET



https://chemege.ru/
https://orgchem.ru/chem1/p1_0.php
https://sites.google.com/site/himulacom/rnaBHas-cTpanuiia

https://content.edsoo.ru/lab/subject/4/






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukart 176382614773150070335747769939328150673109022466
Bnageney Tutosa MapuHa HuKonaesHa

OeicTevTened C 23.04.2023 no 22.04.2024




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukar 585249322191308794809203999415189642533074891 256
Bnageney Tutosa MapuHa HuKonaesHa

OeicTevTened C 01.07.2024 no 01.07.2025



http://www.tcpdf.org

		2024-10-21T19:49:09+0500




