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YTBepaxaeHo npuKa3omM qupexkTopa mkoJbl oT 01.09.2025 r. Ne 64-o1
(mpuitoxenue 1)

PABOYAS ITPOI'PAMMA yueOHOTr0o npeamera « XuMHsl yriry0JeHHbIH YPOBEHb» JIsl
odyuarwmmuxcs 10-11 kiaccon

HOACHUTEJIbBHASA 3AIIMCKA

Pabouas mporpamma mo XMMHHM Ha YPOBHE CpelHEro oOuero oopazoBaHus pa3paboTaHa Ha
ocHoBe DenepanpHoro 3akoHa oT 29.12.2012 Ne 273-@3 «0O6 obpazoBanum B Poccuiickoit
Odenepanuny», TpeOOBaHUN K pe3yibTaTaM OCBOeHHS (enepanbHOi 00pa30BaTeIbHON MPOTPaMMBbI
cpeanero oomiero oopazoanus(DOIT COO), npeacraBieHHbIX B DeepaibHOM rocyapCTBEHHOM
oOpazoBarensHOM cTangapre COO, ¢ yuérom KoHuenuuu mnpenojaBaHus y4eOHOro IpenMera
«Xumus» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoit denepanuu, peanu3yonux OCHOBHBIE
oOpa3oBaTesbHbIE IPOrPAMMBbI, © OCHOBHBIX IOJIOKEHUI
«Crparerun pas3Butusi BocnuTanusi B Poccuiickoit ®depepauun Ha nepuon g0 2025 romax
(Pacnopsxenue [IpaBurensctBa P® ot 29.05. 2015 Ne 996 - p.).

XuMHs Ha YPOBHE YIITyOlIEHHOTO U3yUYEHHS 3aHUMAET BaXKHOE MECTO B CUCTEME €CTECTBEHHO-
Hay4yHOTro oOpazoBanus yyamuxcs 10—11 knacco. M3yuenue npeamera, peain3yeMoe B YCIOBUAX
muddepeHupoBaHHOT0, TPOGUIBLHOTO 00yUYeHUsI, TPU3BAHO 00ECTIEUUTh O0IIe00pa30BaTEIbHYIO
1 00ILIEKYJIBTYPHYIO TIOJIFOTOBKY BBIMTYCKHUKOB IIKOJIbI, HEOOXOAUMYIO JJIs aIaNTallui UX K OBICTPO
MEHSIOIIMMCS YCIIOBUSAM KU3HU B COLMYME, a TaKKe JJIsl TPOJIOJKEHUsI O0yUEHHUs B OpraHU3alusxX
npodecCHOHaNBFHOTO O00pa30BaHMs, B KOTOPHIX XUMHUS SBISETCS OJHONW W3 MPUOPUTETHBIX
JUCLUIUIVH.

B mporpamme mo XuMuM Ha3Hau€HHE TpeaMeTra «XUMHUS» TOIy4daeT TMOApOOHYIO
MHTEPIPETALMIO B COOTBETCTBUM C OCHOBomoJararomumu mnojoxenusmu PIroc COO o
B3aUMOOOYCIIOBJIEHHOCTH LI€NIeH, COAEpKaHUsI, Pe3yIbTaTOB 00yueHUs U TpeOOBaHUW K YPOBHIO
MOJATOTOBKM  BBITYCKHUKOB. CBHUAETEIBCTBOM TOMY SBIISIFOTCS CIEAYIOIIME BBINOJHSIEMbIE
IPOrpaMMoOil o XUMUU QyHKIUU:

1) undopMallMOHHO-METOANYECKAs, peanu3alus KOTOpod oOecreyuBaeT MOJIyYCHHE
IOPEACTaBICHUS O UENSIX, COJAEpKaHWM, OOuIed crpaTeruu OOy4eHHs, BOCHUTAHUSA U
pa3BUTHS OOy4YAIOIIMXCA CPEACTBAMHU MpPEAMETa, HW3YyYaeMOIo B paMKax KOHKPETHOTO
npodus;

2) opraHu3alOHHO-IUIAHUPYIOIIAs, KOTOpas PEeIyCMAaTPUBAET  OIpPENEICHUE:
OPUHIIMIIOB CTPYKTYPUPOBAHUSA U TOCJIEI0BATEILHOCTH M3yYEHMs] Y4EOHOro marepualna,
KOJIMYECTBEHHBIX M KAYECTBEHHBIX €ro XapaKTePHUCTHUK; MOAXOA0B K (OPMHPOBAHUIO
COZIEpKATEIbHOM OCHOBBI ~ KOHTPOJISI M OLEHKM O0pa30BaTENbHBIX JOCTHKEHHM
oOydarolmuxcsi B pamMKax HTOrOBOM aTTecTaluu B (OpME €IUHOrO0 TOCYJIapCTBEHHOI'O
AK3aMeEHa M0 XUMUHU.

[Iporpamma asist yriayOa€HHOTO U3yUYEeHUsI XUMUU:

3) ycTaHaBIMBaeT MHBAPUAHTHOE MPEAMETHOE COJIEpKaHKE, 00s3aTEIbHOE ISl U3YUYCHUS] B
pamMKax OTAENbHBIX NpoduUiIeH, IpeaycMaTpUBaET



pacnpeneneHue U CTPYKTYPUPOBAHHME €ro IO Kjiaccam, OCHOBHBIM COJEP)KATEIbHBIM
JUHUSAM/pa3fiesiaM Kypca;

4) maét mpuMepHOE paclpeiesieHHe Y4eOHOr0 BPEMEHHU, PEKOMEHAYEMOTO Il W3Y4YeHUs
OTJIETILHBIX TEM;

5) mpemaraeT NpUMEpPHYIO MOCIEIOBATEIBHOCTh M3YUYEHUSI YUeOHOro Marepuaia ¢ y4éTom
JIOTUKH TTOCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX U MEXKITPEAMETHBIX CBS3EH;

6) nat MeToAMUYECKYIO0 HHTEPIIPETALIMIO LIeTICH U 3a/1a4 U3ydeHus peIMeTa Ha yriryOnéHHOM
YPOBHE C YYETOM COBPEMEHHBIX MIPUOPUTETOB B CUCTEME CPEIHETO OOIIero 0Opa3oBaHUs,
coJiepKaTeIbHOW XapaKTePUCTUKHU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHSI OCHOBHOM
oOpa3oBaTeIbHONM  MpOrpaMMbl  cpelHero  obOmiero oOpa3oBaHus  (JIMYHOCTHBIX,
METanpeMETHBIX, MPEIMETHBIX), a TakkKe C Yy4YETOM OCHOBHBIX BHJOB Y4eOHO-
MO03HABATEIILHBIX JEHCTBUI 00YYaIOMErocs Mo OCBOCHHIO COJICP KaHMS TIPEeIMETa.

[To BceM Ha3BaHHBIM MO3ULUSAM B MPOrpaMMe MO XHMMHH MPETyCMOTPEHA
PEEeMCTBEHHOCTh C€ OOy4YeHHEeM XHMHHM Ha YPOBHE OCHOBHOIO 00IIEero 00pa3oBaHusl.
3a npeaenamMu yCTaHOBJICHHOM MPOrpaMMON MO XUMUU 00s3aTeNIbHON (MHBAPUAHTHOM )
COCTaBJISIFOLLIEH COAEpKAaHUSI  Y4EOHOro npeaMeTa  «XHUMHSD OCTAETCsI BO3MOXKHOCTh
BBIOOpA €r0 BApUAaTUBHOW COCTABIISIONICH, KOTOPas JOJKHA OMPECNISITHCS B COOTBETCTBHH C
HaIpaBJIeHUEM KOHKpeTHOTro npoduis o0ydenus. BcoorBercTBun C KOHIENTyaJIbHBIMU
noioxeuuasmu OI'OC COO 0 Ha3HAUYEHUH npeaMeToB 0a30BOro u
yIIIyOJIEHHOTO YPOBHEH B cucteMe aAudpepeHImpoBaHHOIO0 00yUYeHUsI Ha YPOBHE
CpeaHero oomero o0pa3oBaHus XUMHSHA YPOBHE YIIIyOJIEHHOTO  U3YyYEHHUS
HaIlpaBJICH Ha pPeAU3aLUI0 TPEEMCTBEHHOCTH C MOCIEYIOIIUM 3TAIIOM MOTYYEHHS
XUMHUYECKOTO 00pa30BaHMS B PaMKax M3YUYCHHS CHEIUAIbHBIX E€CTECTBEHHO-HAYYHBIX U
XUMUYECKUX TUCIUIUIMH B By3aX M OpraHU3AIUAX CPEIHET0 podeccuoHaibHOro0 o0pa3oBaHus. B
ATOM CBSI3U M3YUEHHE MpeaMeTa « XUMHUSH OPUEHTUPOBAHO MTPEUMYIIIECTBEHHO HA PACIIUPEHUE U
yIIyOJIeHHe TEOPETHYECKOW M MPAKTHYECKOW MOATOTOBKH O0YYarOIIMXCS, BHIOPABIITUX
onpenen€HHblii mpodusib 00y4eHHs, B TOM YHCIIE C MEPCIEKTUBON  MOCIETYIOIIETO
MOJIYYEHUS] XMMHYECKOro 0oOpa3oBaHMsI B OpraHU3alUsIX MPOPECCHOHAIBHOIO
oOpazoBanus. Hapsany c »tum, B cBere TpeboBanuit ®I'OC COO k miiaHupyemMbiM
pe3yiibTataMm ocBoeHUs (perepanbHON 00pa30BaTEIbHOM TPOrpaMMbl CPETHETO OOIIErO
00pa3oBaHUs U3yUCHHE [IPEAMETA
«X¥UMUS» OPUEHTUPOBAHO TaKXKE HA pEIICHHE 3a7ad BOCIHUTAHMUS M COLMAIBHOTO Pa3BUTHS
oOyuaromuxcsi, Ha (QopMHpOBaHME Yy HHUX OOIIECUHTEIIEKTYAJIbHBIX YMEHUW, yMEHUH
palnMoHaNM3alMyu  y4eOHOro TpyJla U OOOOIMIEHHBIX CIOCOOOB ACSTEILHOCTH, HWMEIOIIUX
MEXJIUCUHUIUIMHAPHBINA, HAATIPEAMETHBIN XapakKTep.



CocTaBnsomUMH NpeaMeTa «XUMUsS» Ha YPOBHE YriayOJE€HHOro M3y4eHHs
SABISIIOTCS  yrIyOnéHHbie Kypcbl — «Opranuwdeckas xumus» U «OOmas wu
HeopraHuveckas xumus». [lpu onpeneneHny moaxoa0B K 0TOOPY M CTPYKTYPHOU
OpraHu3aliy COJIEP KAHUS ATUX KypPCOB B ITPOrpaMMe 10 XMMUU 32 OCHOBY IPUHSITHI
nognoxenuss GI'OC COO o paznuunsix 0a30BOT0 U yriyOJEHHOTO YPOBHEHN N3yUYEHUs
MpeaMeTa.

OcHoBy cojaepxkaHusi KypcoB «Opranumdeckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYIMHOCTh MPEAMETHBIX 3HAaHUN U
YMEHUH, OTHOCAIIUXCS K 0a30BOMY YpPOBHIO M3Y4EHHs MpeAMeTa. JTa CUCTEeMa
3HAHUM MOJydaeT ONpelesEHHOE TEOPETUYECKOE JIOMOJIHEHHE, I03BOJISIOIIEE
OCO3HAHHO OCBOWTH CYIIECTBEHHO OOJIBIINN 00BEM (haKTOJIOTUIECKOTO MaTepHaa.
Tax, Ha yrayOn€HHOM ypoBHE H3y4eHMsI IpeaMmeTa oOecrnedyeHa BO3MOXKHOCTb
3HAYUTEJILHOTO YBEJIMYeHHsI 00bEMA 3HAHUN O XUMUYECKUX JIEMEHTaX U CBOMCTBAX
UX COEAMHEHUI Ha OCHOBE PACIIMPEHUS U YIIIyOJICHHsI PEJCTaBICHUI O CTPOSHUU
BEILIECTBA, XUMHUYECKOM CBSI3M M 3aKOHOMEPHOCTAX MPOTEKAHUs pEaKIHil,
paccMaTpUBAaEMbIX C TOYKH 3PEHHS XUMHUYECKONM KUHETUKH U TEPMOJIMHAMHUKH.
N3yuenne nepuomnueckoro 3akoHa u llepuogmdeckoil CUCTEMBI XHMHUYECKHX
AJIEMEHTOB 0a3UpyeTCsl Ha COBPEMEHHBIX KBAHTOBOMEXaHMYECKUX MPEACTABICHUIX
O CTpOEHMM aromMa. XHUMHUYECKas CBs3b OOBACHSETCS C TOYKM 3pEHUs
HHEPreTHUECKUX U3MEHEHU npu e€ 00pa30BaHUU U Pa3pyIICHUH, a TAK)XKE C TOUKU
3peHus MeXaHu3MOB €€ oOpazoBaHMs. V3ydeHHe THUIIOB peakUMid JOMOJIHIETCA
dbopMHUpOBaHMEM  TPEJNCTAaBIECHUNA 00 AJIEKTPOXMMUYECKHX MpoIeccax U
AJIEKTPOJIU3€E PACIUIABOB M PACTBOPOB BelIECTB. B Kypce oprannyeckoit XuMuM npu
PAaCCMOTPEHHH PEAKIIMOHHOM CIIOCOOHOCTH COEIMHEHHH YyHensieTcss oco0oe
BHHUMAaHHE BOMPocaM 00 3JIEKTPOHHBIX P (heKTax, 0 B3aNMHOM BIUSHUUA aTOMOB B
MOJIEKYJIaX 1 MEXaHNU3MaX PEaKIHi.

Oco0oe 3HaueHUEe UMEET TO, YTO HA COJIEP )KaHUE KypPCOB XUMHHU YTTyOIEHHOTO
YPOBHSI U3yU€HHUS JIJISl KJIACCOB ONMpPEAENIEHHOro NMpoduis (riIaBHbIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep IOMOJHEHUN K OOIIeld CUCTEeME MPEIMETHBIX 3HAHMM)
OKa3bIBAIOT BIIMSAHHME CMEXKHbIE MpeameTsl. Tak, Hampumep, B COAEpPKaHUU
npeaMeTa A KJIAacCOB XUMUKO-(pu3ndeckoro npodusist 60bI10€ 3HaYeHUuEe OyayT
UMETH 3JIEMEHTHI Y4eOHOro Matepuaina rno obuieit xumuu. [Ipu nzyuenuun npeamera
B JIAHHOM CJIy4yae akKUeHT OyJeT cJelaH Ha OOIIHOCTh METOJOB MO3HAHUS,
OOIIHOCTH 3aKOHOB U TEOPHUIl B XUMHUH U B (PU3UKE: ATOMHO-MOJIEKYJISIpHAs TEOpUs
(MoseKyJIsipHast TeOpUs B PU3UKE), 3aKOHBI COXPAHEHUS] MacChl U SHEPTHH, 3aKOHbI
TEPMOJIMHAMUKH, DJIEKTPOJIN3a, MPEICTABICHUS O CTPOCHUU BEIIECTB U IPYTOE.

B TO e BpemMs B COAEpXKAaHUU TMpeaMeTa [JIsl KIAcCOB XHUMHKO-
OMOJOrnyecKoro npoguist OOJbIIMKA yIeIbHBIM BeC OyIAeT MMETh OpraHUYecKas
xumus. B 3ToMm ciyuae npenocTaBisieTcss BO3MOKHOCTB Ui 60j1ee 00CTOSITENEHOTO



pacCMOTPEHUs] XUMUUYECKON OpraHu3aliy KJIETKU KaK OMOJIOTHYECKOU CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K MpPUMEPY, TaKHE€ CTPYKTYpHbIE KOMIIOHEHTBI, Kak
JTUNUABI, OCIKH, YTIIEBObI, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. [Ipu sTom 3HaHus 0
COCTaBE€ M CBOMCTBAX MPEICTABUTENEH OCHOBHBIX KJIACCOB OPTAHUYECKHUX BELIECTB
CIIy’aT OCHOBOHM HJii M3Y4YEHHUsS CYLIHOCTH IMPOIECCOB (POTOCUHTE3A, AbIXaHUS,
MUIIEBAPEHUSI.

B mnmane ¢dopmupoBaHus OCHOB HAay4YHOTO MHPOBO33PEHUS, OCBOEHUS
oOIIIeHAayYHBIX METOJIOB MTO3HAHUS U OTBITA MPAKTUYECKOTO MPUMEHEHHUS HAYYHBIX
3HaHUU H3ydYeHHUEe MNpeaMera «XUMHUS» Ha YriyOJIEHHOM ypOBHE OCHOBAaHO Ha
MEXIIPEIMETHBIX CBSI3IX C YYEOHBIMM TIPEAMETAMU, BXOJSAIIMMH B COCTaB
MpeaMETHBIX o0jnacTeil «EcTrecTBeHHO-HAaydHBIE TpenMeTb», «MaTemaTuka u
uHpopmaTrKa» 1 «Pycckuil sI3bIK U TUTEpaATypay.

[Ipu n3yuenuu yueOHOro npeamera « XuMus» Ha yriryOJI€HHOM YPOBHE TaKKe,
KaK Ha YPOBHE OCHOBHOI'O M CpeAHEro o0Iiero oopazoBanus (Ha 6a30BOM ypOBHE),
3a/layell MEepBOCTENEHHON 3HAYMMOCTH SBIsA€TCA (POPMHUPOBAHHE OCHOB HAyKHU
XUMUU KaK 00J1aCTH COBPEMEHHOTO €CTeCTBO3HAHMS, IPAKTUICCKOM JAEATEIHHOCTU
YeJI0BEKA U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpbl. Penienue 3Toil 3aaa4n Ha
yrayOnéHHOM ypOBHE M3YYEHHs IMpeAMeTa MpeanojiaraeT peaju3aluio TaKhX
1IeJaeH, KakK:

7) dopMupoBaHue TpEACTABICHUI: O MaTepHAIbHOM €AMHCTBE MHPA,
3aKOHOMEPHOCTSIX W MTO3HABAEMOCTH SIBJICHUI MPUPOJIbI, O MECTE XUMUH B
CHUCTEME €CTECTBEHHBIX HAayK W €€ Beaylled poiau B 0OOecleyeHUuu
YCTOMYMBOTO  pPa3BUTHSA  YEJIOBEYECTBA: B  pEHIEHUH  MpoOJemM
HKOJIOTUYECKOM, IHEPreTUYECKON U MUILIEBOM 0€30IacHOCTH, B Pa3BUTHHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB SHEPTHH, B
o0ecrieueHnr PaIMOHAIBLHOTO MPUPOJIONOIB30BAHUS, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOIIEH KyJIbTyphl UYEJOBEKa, a TaKkKe IKOJIOTHYECKU
000CHOBAaHHOTO OTHOUIEHUS K CBOEMY 3/I0POBbIO M PUPOIHOM CPEJIE;

8) ocBoeHHE CHCTEMbl 3HAHUM, JEXKallMX B OCHOBE XHMHUYECKOMU
COCTAaBJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: GyHIaMEHTAIBHBIX
MOHATHM, 3aKOHOB M TEOPUN XUMHUHU, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHUHU BEIIECTBA HAa pa3HbIX YPOBHIX — AaTOMHOM, HWOHHO-
MOJIEKYJIIPHOM,  HAJAMOJIEKYJISIPHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMHUYECKUX PEAKIUM, O
XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMax, 00 00mmmx
HayYHBIX IPUHLIHANAX XUMHUYECKOTO MPOU3BOJICTBA;

9) dbopmupoBaHue y oOyyJarommxcst OCO3HAHHOTO MMOHUMAHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XHMHYECKUX 3HAHUU I OOBACHEHUS
KITFOUEBBIX HJIEH M MPOOJIEeM COBPEMEHHOW XUMHH, JJISI OOBSICHEHUS U



MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOIY;
TPaMOTHOTO pelieHus MpooJieM, CBI3aHHBIX C XUMHUEH, MPOTHO3UPOBAHUS,
aHaJIN3a U OLIEHKHU C ITO3UIIMHA DKOJIOTHYECKON O0€30IIaCHOCTH IT0CIIEACTBUI
OBITOBOM M MPOU3BOIACTBEHHON NEATEIbHOCTH YENOBEKa, CBSI3aHHOM C
XUMHUYECKUM MPOU3BOCTBOM, UCTIOJIb30BAHUEM U MEPEPabOTKOM BEIIECTB;

10) yriyOJeHue TMpeCTaBICHU O Hay4HbIX METOJax IO3HAHMUS,
HEOOXOMUMBIX JUIsi TPUOOPETEHUST YMEHHU OpPUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMUYECKHUX SIBICHUH, HMEIOIIMX MECTO B
MPUPOJIC, B MPAKTUYECKON JIEITEIBHOCTH U TTOBCETHEBHOM JKU3HHU.

B mnnaHe peanuzanuu MEPBOOYEPEAHBIX BOCHUTATENbHBIX M Pa3BUBAIOIIUX
GYHKIUNA TIETOCTHON CHCTEMBI CPETHEro OOIIEero o0pa3oBaHUs NPH HU3YYCHUU
npenMera «XUMUS» Ha  YrayOJEHHOM  YpPOBHE OCOOYIO  aKTyaJlbHOCTh
IpUOOPETAIOT TaKKUE LIETU U 3a7]a4H, Kak:

11) BOCIUTaHUE YOEKIAEHHOCTH B IMO3HABAEMOCTH SIBJICHUU NIPHUPOBDI,
YBOKEHHUS K TMpoOlLecCy TBOpUECTBA B OO0JACTU TEOPETHUECKUX U
MPUKJIAIHBIX HCCIEIOBAHUNA B XUMUH, (HOPMUPOBAHHE MHUPOBO33PECHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

12) pa3BUTHE MOTHBAIMU K OOYYEHHIO W TO3HAHUIO, CIIOCOOHOCTEH K
CaMOKOHTpPOJIO W  CaMOBOCIIUTAaHWIO  HA  OCHOBE  YCBOCHMS
00111e4eT0OBEYECKUX [IEHHOCTEH;

13) pa3BUTHUE TO3HABATEIbHBIX HWHTEPECOB, HHTEIUICKTYAJIbHBIX U
TBOPUECKUX CHOCOOHOCTEW oOydaromuxcs, ¢GOpMHpOBAaHHE Y HHX
CO3HATEJILHOTO OTHOIICHUSI K CaMOOOpa30BaHUI0 U HEMPEPHIBHOMY
00pa30BaHUI0 KaK YCJIOBUIO  YCHEIIHOW  mpodeccHoHambHOM U
OOIlIECTBEHHON JESTEIbHOCTH, OTBETCTBEHHOTO OTHOUIIEHUS K CBOEMY
3I0POBBIO U TOTPEOHOCTH B 370POBOM 00pa3e KU3HU;

14) (dbopMHpoOBaHKE YMEHUI U HABBIKOB Pa3yMHOT0 MPUPOI0NOJIb30BAHUS,
Pa3BUTUE DKOJIOTUYECKOU KYJIbTYPbl, IPUOOPETEHUE OMBITa OOIIECTBEHHO-
MOJIE3HOM IKOJIOTMYECKOMN AEATEIBHOCTH.

OO6muiee yucIo 9acoB, MPEAYCMOTPEHHBIX I M3YUYEHUS XUMHUU Ha YTIIyOJICHHOM
YpOBHE cpeHero obiiero oopazoBanus, coctasiset 204 yacon: B 10 kimacce — 102
yaca (3 gaca B Heenmo), B 11 kimacce — 102 gaca (3 yaca B HeeI0).



COAEPXAHUE OBYYEHUA
10 KUIACC

OPI'AHUYECKASA XUMUA

Teopernueckre 0OCHOBbI OPraHUYECKOM XUMUH.

[IpeameT u 3HaUYEHHE OPTaHUYECKON XUMHH, TIPEICTABICHUE O MHOTOO0pa3un
OpTraHUYECKUX COCTUHEHUMN.

DNEeKTPOHHOE CTPOEHUE aToma Yriepoja: OCHOBHOE M BO30YyXIEHHOE
COCTOsIHUSI. BaneHTHbIE BO3MOKHOCTM aTroMa yriepoia. XHMHUYECKas CBS3b B
OpPraHUYECKUX COSAUHEHUSAX. THIIbI THOPHUIU3AIINN ATOMHBIX OpOUTasel yriepoa.
Mexanuzmbl  00pa30BaHMsSI KOBAJICHTHOW CBA3UM (OOMEHHBII H  JIOHOPHO-
aKIenTopHbIN). TuUmbl NEpeKphIBAHUS ATOMHBIX OpOUTANe, OG- U T-CBSI3U.
OnunapHasi, 1BOMHAsE U TpoiHas cBsi3b. CHoCOOBI pa3phiBa CBS3EH B MOJIEKYyJaxX
opranuveckux BemiecTB. [loHATHE O CBOOOJAHOM paauKane, HyKIeopuie u
aNeKTpoduIe.

Teopus crTpoeHHMsi oOpraHudeckux coeauHennii A.M. bytinepoBa u
COBPEMEHHBIE ITPEACTABIICHHS O CTPYKTYpE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOCHUS
OpraHUYeCKUX CcoeAuHEHUU. MoneKkylsapHble U  CTPYKTYpHbIE  (HOPMYIIBL.
CtpykTypHble GOpMYJBI  Pa3IUYHBIX BUIOB: pPa3BEPHYTas, COKpamEHHas,
ckenetHass. M3omepus. Buabsl H30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexkTpoHHbIE 3QPEKTHI B MOJIEKYJIaX OPraHUYECKUX COCAMHEHHUH (MHIyKTUBHBIN
U ME30MEpHBI 3P PEKTHI).

[IpencraBienne o kiaccupuKaluyu OpraHndeckux BemiecTB. [loHsTHe o
dbyHKIMOHaANBHOM rpymme. ['omonorus. 'omomoruueckue psinpl. Cucremarnueckas
HoMeHKJaTypa opranudeckux coenuHeHuid (IUPAC) u TpuBuanbHble Ha3BaHUS
OTAEIBHBIX MPEJICTABUTEIICH.

OcobeHHOCTH U KJiIaccU(PUKAIMS OpPraHUYEeCKUX peakiui. OKUCIUTETHHO-
BOCCTAHOBUTEJBHBIC PEAKIIMU B OPraHUYECKON XUMUHU.

DKCIEpUMEHTAIbHBIE METOJbl H3yYEHUS BEUIECTB M HMX MPEBPALICHUNA:
O3HAaKOMJIEHHUE ¢ 00pa3llaMu OpraHUYECKUX BEIIECTB U MaTepUalaMU Ha UX OCHOBE,
OTBITHl TIO MPEBPAIICHUIO OPTraHUYECKUX BEIIECTB NMPH HarpeBaHuu (IUIaBJIEHUE,
oOyIJIMBaHWE M TOPEHHUE), KOHCTPYUPOBAHHE MOJEIEH MOJIEKYJ OpPraHUYeCKHX
BEILECTB.

Yriaesogopoasl.

Ankanbl. 'omosornueckuil psj ankaHoB, oOmias ¢popMyina, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJ aJIKaHOB, Sp°-
ruOpUIU3anmsi aTOMHBIX OpOWTanell yriepoja, o-cBs3h. Dusmdeckne CBOWCTBA
AJIKaHOB.



XUMHYECKHE CBOWMCTBA aJKAaHOB: PEAKUMU 3aMEUICHHS, HW30MEpPU3aLINH,
JNETUIPUPOBAHMS, [IUKIU3ALNH, IUPOJIN3a, KpEKUHra, ropeHus. [Ipeacrasienue o
MEXaHHU3ME PEaKIUil paIMKaJIbHOIO 3aMEILICHHUS.

Haxosxnenue B npupoje. CrocoObl OJIy4eHHs U IPUMEHEHUE aTKaHOB.

[uknoankanel. OOmwas ¢popmyia, HOMEHKIAaTypa U nuzomepusa. OcobeHHOCTH
CTPOCHHS U XMMUUYECKUX CBOMCTB MaNbIX (IIUKJIOMPOIAH, IMKJIOO0YTaH) U OOBIYHBIX
(LIMKJIOTIEHTAaH, ITUKIIOTEKCaH) MUKI0aTKaHOB. CIIOCOOBI MOyYEHUS U IPUMEHEHHE
LUKJIOAJIKAHOB.

Ankensl. ['omonornueckuii psiji aakeHoB, oOmas GopMmysa, HOMEHKIATypa.
DIEKTPOHHOE M MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIT AJIKEHOB, SP>-rHOPUAU3ALMS
aTOMHBIX opOuTanei yriepona, o- U m-cBs3u. CTPYKTypHas U reoMeTpuyecKas
(muc-Tpanc-) uzomepusi. uznyeckue CBONCTBA aJIKEHOB. XUMHUUYECKHE CBOWMCTBA:
peakuuu MPUCOEOUHEHHUS, 3aMEIICHUS B O-IIOJIOKEHHE NpPH JIBOWMHON CBSA3M,
nosuMepu3anuu u okucienus. [IpaBuno MapkoBHukoBa. KauecTBeHHbIE peakuuu
Ha JBOIHYIO CBsA3b. CIIOCOOBI MOTYYEHUS U TPUMEHEHUE ATKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHbBIE, N30JIMPOBAHHBIE,
KymynuposaHusie). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONPSKEHHBIX TUEHOB, 1,2- u 1,4-npucoenunenue. [lonnmepuzanus conpskEHHBIX
nueHoB. CriocoObl MOJYyYEHUs U IPUMEHEHUE alKaIuEHOB.

Anxunbl. ['oMonornyeckuii psii aIKWHOB, 001Iast (popmyia, HOMEHKIATypa U
U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ AJIKHHOB, SP-
rudpuau3anmsi aTOMHBIX opOuTaneil yriepona. @u3nyeckue CBOMCTBA aJKUHOB.
XVMMHUYECKHE CBOMCTBA: pEAaKI[MU NPUCOEANHEHUS, TUMEPU3ALIUU U TPUMEPU3ALINH,
OKHcIieHHs. KHCIIOTHBIE CBOMCTBA AIKWHOB, NMEIOIINX KOHIIEBYIO TPOMHYIO CBA3b.
KauecTBenHble peakiuu Ha TPOilHYIO CBsi3b. COCOOBI MOTYUYEHHUS U IPUMEHEHHE
QJIKMHOB.

Apomarrueckue yrieBoJopojbl (apeHsl). ['omonmoruueckuit psii apeHoB,
oOmas ¢popmysa, HOMEHKIATypa U U30MepHsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOeHHE MOJeKynbl OeH3oma. Puznyeckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICcTBa OEH301a U €ro TOMOJIOTOB: PEAKIIUU 3aMEelleHUsI B OEH30JIbHOM KOJIbLIE U
YIJIEBOJIOPOJHOM paJuKale, peakuud NPUCOECANHEHUS, OKUCJIECHHE TOMOJIOTOB
Ooenzona. IlpencraBienre 00 OPUEHTHUPYIONIEM JCHCTBUM 3aMECTUTEIEH B
OCH30JIbHOM KOJIbIIE Ha MpUMEpPE aJKWIbHBIX pPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHUHO- W HUTPOTPYMIbI, aTOMOB TrajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctupoia. [Tonmumepusanus ctupona. CriocoObl MOdyYeHUs U
PUMEHEHUE apOMAaTUUYECKHUX YIIIEBOJOPOIOB.

[Ipupoausiii ra3. [lonyrasle HeTsHBIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
KameHnHslil yroap U npoayKThl ero nepepadoTku. CnocoOsl nepepaboTku HePTH:



MEePEeroHKa, KPEeKUHT (TEpPMUUYECKUM, KaTaJuTU4YeCKuil), puOPMUHT, MUPOIIU3.
[IponykThl mepepadoTku HEDTH, X IPUMEHEHNE B IPOMBIIIUICHHOCTH U B OBITY.

['eneTnueckas CBsI3b MEX]y pa3IMYHBIMU KJIACCaMU YTJIEBOJIOPOJIOB.

DJIEKTPOHHOE CTPOCHHE TaJIOTCHIIPOU3BOIHBIX YTJIEBOIOPOAOB. Peakimu
3aMEIICHMsI TaJloTeHa Ha TUAPOKCOTPYINTY, HUTPOTPYIITY, ITHAHOTPYIIITY,
amuHorpynmy. J[leficTBue Ha TamoOreHNpOM3BOJHBIE BOJHOIO M CIIMPTOBOTO
pactBopa miénouyn. B3auMozeiicTBue AuUrajioreHajKaHOB C MAarHWEM U ITMHKOM.
[Tonsitue 0 METaNI0OPTaHUYECKUX COEJIMHEHUSX. Hcnonb3oBanue
TJIOTCHIIPOU3BOIHBIX ~ YTJIEBOJOPOJOB B OBITY, TEXHMKE | TPU CHHTE3C
OpPraHMYECKUX BEIIECTB.

OKCHEepUMEHTAIbHBIE METOJbl HW3YYCHHUS BEIIECTB W WX MpEeBpaIleHUi:
u3ydeHue (GU3NUEeCKUX CBOMCTB YTJIEBOJOPOJOB (PacTBOPUMOCTH), KAUECTBEHHBIX
peakumii yrieBoJOpPOJIOB Pa3IMYHBIX KiIaccoB (oOeciBeuynBaHHE OpOMHOM WM
MOJTHOW BOJBI, pacTBOpa IEepMaHraHaTa Kallds, B3aWMOJCHCTBHE aleTujieHa C
aMMUa4yHbIM pacTBOpoM oOkcuaa cepebpa(l)), kadecTBeHHOE OOHapyKeHUE
yTaepo/ia U BOJAOPO/Ia B OPraHUYECKHUX BEIIECTBAX, TOJyYCHHE ATHIICHA U U3yUEHUE
€ro CBOMCTB, 03HaKoMJIeHHE C KoJuiekiusiMu «HedpTe» u «Yromby», ¢ obpasuamu
TUTACTMACC, Kay4yKOB W PE3HMHBI, MOJCTUPOBAHUE MOJEKYJ YTJIEBOAOPOIOB U
raJIOTeHITPON3BOIHBIX YTIIEBOAOPOIOB.

Kucaopoacoaep:xaniue oprannyeckue coenHeHHs.

[Ipenenbubie ogHOATOMHBIE CnUPTH. CTpoeHHE MOJIEKYN (Ha TpUMepe
METaHoJIa W 9TaHojia). ['oMonorumueckuit psia, oOmas dopmysna, H30MeEpus,
HOMEHKJIaTypa U kiaccudukanus. Dusnueckue CBOWCTBAa  MpeAeNbHBIX
OJTHOATOMHBIX CIHUPTOB. BOJOpOIHBIE CBSA3M MEXIYy MOJIEKYJIaMH CIHUPTOB.
XVUMHUYECKHE CBOWCTBA: pEaKIMU 3aMEIICHUs], JEeTUAPATAINH, OKHUCICHHS,
B3aMMOJICHCTBHE C  OpPraHMYECKUMH UM  HEOPraHUYECKHUMH  KHUCJIOTaMHU.
KauecTBeHHas peakius Ha OJHOATOMHBIE CIUPTHI. JlelicTBre 3TaHOIa U METaHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJy4YeHHUS W NPUMEHEHHE OJHOATOMHBIX
CIHPTOB.

IIpocTeie adupbl, HOMEHKIaTypa U n3omepus. OCOOCHHOCTH (U3UYSCKUX U
XUMUYECKUX CBOMCTB.

MHOTOAaTOMHBIE CHHUPTHl — OTWICHIJIUKONh W TNHIECpUH. DU3HYECKUuEe U
XUMHYECKHE CBOMCTBA: PEAKIIUU 3aMEIICHHSI, B3aUMOJICHCTBUE C OPTaHMYECKUMU
U HEOPraHWYECKUMH KHCIIOTaMH, KadyeCTBEHHAs PEAKIMs Ha MHOTOATOMHbBIC
cupthl. [IpencraBienne o MexaHW3Me peakiuii HYyKJIeO(UILHOTO 3aMEIEHUS.
HleiictBue Ha opraHusMm 4enoBeka. C(CrnocoObl MOJyYeHUS U [PUMEHEHHE
MHOTOATOMHBIX CITUPTOB.

®enon. CrpoeHHe MOJEKYNIbl, B3aUMHOE BIUSHUE THUAPOKCOTPYIIBI U
6ensonpHOro sifpa. dusnueckue cpoiicTBa (eHosna. OCOOEHHOCTH XUMHUYECKUX



cBOMCTB (eHona. KauecTBeHHble peakuuu Ha ¢eHosl. Tokcu4HOCTh (eHoa.
Cnioco6s! onryuenus 1 mpuMenenne gerona. derondopmanbaeruaHas cModa.

KapOonwibHble COeTMHEHUS — allbJIETH/Ibl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIbHOM TpyIIibl. ['oMosiorudyeckue psiabl ajlbJerujoB U KETOHOB, 00Ias
dbopmyna, uzoMepuss U HomeHKiarypa. Dusnyeckue CBOMCTBA albIACTHAOB U
KETOHOB. XMMUYECKHE CBOMCTBA AJIBACTUAOB U KETOHOB: PEAKIIMU ITPUCOCINHEHHS.
OxkuclieHne anbJerujioB, Ka4eCTBEHHBIE pEAKIMU Ha anpiaeruapl. CrocoObl
MOJIyYEHHUS U MPUMEHEHUE ATIbJIETU0B U KETOHOB.

OaHOOCHOBHBIE TpeeNbHbIe KAPOOHOBBIE KUCIOTh. OCOOEHHOCTU CTPOEHUS
MOJIEKYJ KapOOHOBBIX KUCOT. M30Mepus u HoMeHKIatypa. Pu3nuecKkue CBOMCTBa
OJIHOOCHOBHBIX MPEIEIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOIHBIE CBSI3U MEXKIY
MOJIEKyJaMH KapOOHOBBIX KHCJIOT. XMMHUYECKHE CBOMCTBA: KHUCIOTHBIC CBOMCTBA,
peakuusi STepUPUKALNMU, PEAKIUU C Y4aCTUEM YIJIEBOJOPOJHOTO pajuKana.
OcoOeHHOCTH CBOWCTB MYpaBbUHOW KHUCJHOTHL. [loHATHE O TPOU3BOJIHBIX
KapOOHOBBIX KHUCIIOT — CIOXHBIX 3¢upax. MHorooOpazue KapOOHOBBIX KHCIIOT.
Oc0OEHHOCTH CBOWCTB HEMPENETbHBIX U apOMATHYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCIIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpeacraBuTenu BbICHIIUX
KapOOHOBBIX KHUCIJIOT: CT€apUHOBAas, MaJIbMUTHUHOBAs, OJICMHOBAs, JUHOJIEBAA,
NuHOoNen08as KUCIOThl. COCOOBI MOTYYEHUsI U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxnple 3¢upsl. ['oMonorudeckuit psig, obmas Qopmyna, uzoMepuss u
HOMeEHKIaTtypa. dPuznyeckne M XUMHUYECKHE CBOMCTBA: THUIPOJIHU3 B KHUCIOHW U
HIEIIOYHOU CpeTIe.

Kupsl. Ctpoenue, puznueckue 1 XMMUYECKHE CBOMCTBA KUPOB: TUIPOJIU3 B
KHCJION U 1IeoYHOoM cpene. OCOOEHHOCTU CBOMCTB JKHPOB, COAEPIKALUX OCTATKU
HETpEeETbHBIX )KUPHBIX KUCIIOT. JKUphI B Ipupo/Ie.

MbL1a KaK COJU BBICIIUX KapOOHOBBIX KHMCIIOT, X MOIOIIEE AEHCTBHE.

O6muas xapakrepuctuka yrieBooB. Kiaccudukanus yrieBonoB (MOHO-, IH-
U nosmcaxapuibl). MoHocaxapuIbl: TJIIOKO3a, (PYKTO3a, rajgakrosza, pudosa,
nezokcupu6o3za. dusnyeckre CBOMCTBA M HaxXOXAEHHE B mpupoje. DOTOCUHTES.
XUMHUYECKHE CBOKWCTBA IJIFOKO3bI: PEAKIIUU C YYaCTUEM CIHUPTOBBIX U AJIbJACTHIHON
TpyII, CIUPTOBOE W MOJOYHOKHCIOE OpokeHue. [IpuMeHeHue TIIIOKO3bI, €€
3HAYEHUE B KU3HEAEATEIbHOCTH OpraHu3ma. J(ucaxapuipl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBnIMBaromMe U HEBOCCTAHABIIMBAIOIINE Aucaxapuasl. ['uaponus
nucaxapuaoB. Haxoxnenue B nmpupone u npumeHeHue. llonmcaxapuapl: kpaxmar,
JIMKOTEH U 1euitono3a. CTpoeHHE MAaKpOMOJIEKYJ Kpaxmasa, I[JIMKOreHa H
HesUI0I03bl.  PU3MYECKHWE CBOMCTBA Kpaxmana M UEUI0JI03bl. XHUMHUYECKHUE
CBOMCTBA KpaxMayia: THUAPOJIM3, KAYECTBEHHAS PEaKUus C MOAO0M. XHUMHUYECKUE
CBOMCTBa LIEJUTIOJIO3bI: THIPOJIN3, MOJydeHHe 3PupoB 1eioao3bl. [lonstue o0
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, allE€TaTHBIN MIETK).



DKCNEPUMEHTAIbHBIE METOJbl M3YyYE€HUsS BEHIECTB M HX MPEBPAIICHUMN:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3aUMO/JICUCTBUE 3TAHOJA C HATPUEM,
OKHCJIEHHE 3TUJIOBOTO CIHUPTA B aJIbJETHU]I HA PACKAIEHHON MEOHON MPOBOJIOKE,
OKHUCJIEHHE ASTUJIIOBOIO CHUPTA AMXPOMATOM Kajusi (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIMM Ha aJlbJCTUlIbl (C THUIPOKCUIIOM
muammuncepeopa(l) u runpoxcugom meau(Il)), peakuus riauneprHa ¢ rTUIAPOKCUAOM
meau(Il), xumMuueckrne CBOMCTBAa pacTBOpa YKCYCHOW KHCIIOTHI, B3aUMOJICHCTBUE
pacTBopa ritoko3sl ¢ ruapokcuaoM menu(Il), B3aumoaeiicTBue kpaxmana ¢ HOJ0M,
pelieHrne OSKCIEePUMEHTAIBHBIX 3a7ad 1o TeMaM «CrhnupTel U (DEHOJBDY,
«Kap6oHoBbie KUCTOTHI. CII0XKHBIE d3PUPHD».

A3o0Tcoaep:Kale OpraHuyecKre coeIuHeHusl.

AMUHBI — OpraHMYECKHe MPOU3BOAHBIE amMmMuaka. Knaccudukanus aMUHOB:
anupaTuyecKkue W apoMaTUYEeCKHUe; TEPBUYHBIC, BTOPUYHBIE U TPETUYHBIC.
Crpoenune moiiekys, obmas GopMyna, U30MepHsi, HOMEHKIAaTypa U (pusndyeckue
CBOICTBa. XMMHYECKOE CBOWCTBA alu(PaTUYECKUX aMHUHOB: OCHOBHBIE CBOWCTBA,
AJKWIMPOBAHUE, B3aMMOJCHUCTBHAE IEPBUYHBIX AMUHOB C a30TUCTOW KHUCJIOTOM.
Conu anKuiaMMOHMUS.

AHWIVH — IPEACTaBUTEb aMUHOB apOMaTHUYECKOTO psifa. CTpoeHHE aHUIIMHA.
B3aumHoe BiMsHUE Tpymnm aToMOB B MoJsiekyide aHwinHa. OCOOEHHOCTH
XUMUYECKUX CBOMCTB aHwinHa. KauecTBeHHbIEe peakunu Ha aHWIMH. CrocoObl
MOJIy4eHHUs] M TpuUMeHeHHe anudarndeckux amuHOB. [lodyueHue aHWIMHA U3
HUTPOOEH301a.

AmuHokucnotel. HomeHnknatypa u uzomepusi. OTAeNbHbIE TPEACTABUTEIN O~
AMUHOKHCJIOT:  TJIMIMH, alaHuH. DU3WYEeCKHe CBOMCTBA AaMHUHOKHUCIOT.
XYUMHYECKHEe CBOWCTBA AaMHHOKHCIOT Kak aM(pOTEpHBIX OPraHHUYECKUX
COCIMHEHUM, peaKIus MOJMKOHACHCAIIMK, O0pa3oBaHHWE TMENTHIHON CBS3U.
buonornueckoe 3HaueHne aMMHOKUCIOT. CUHTE3 U TUAPOJIN3 TENTUIOB.

benku kak npupoaHsie monumepsl. [lepBuuHas, BTOpUYHAsS W TPETHUYHAS
CTpyKTypa OenkoB. XUMHWYECKHE CBOWCTBAa OCJIKOB: THUIPOIU3, JACHATYypaIus,
KauyeCTBEHHBIE PEAKITUU Ha OCIKH.

OKCIEpUMEHTANIbHBIE METOJIbl HM3Yy4YEHHUS BELIECTB W MX MPEBpAILCHHI:
pacTBopeHue O€NKOB B BOJIe, JeHaTypalus OEIKOB MpH HarpeBaHUU, IBETHHIC
peakiuu Ha O€JKH, peIIeHHEe OHKCHEPUMEHTAIbHBIX 3aJa4 MO0 TeMaM
«A3oTcoaepxalire opraHu4ecKkre coeTuHeHus» u «Pacro3HaBaHue OPraHMYEeCKUX
COCIMHEHUI.

BricokoMoJIeKyJISIpHbIE COCAUHEHMS.

OCHOBHBIE TIOHSTHSI XUMHUHM BBICOKOMOJIEKYJIIPHBIX COCIMHEHUI: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BE€HO, CTENEHb MOJIMMEPU3ALNH, CPEAHAS MOJIEKYJISIpHAs



Macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEAUHEHUN —
HOJIMMEPU3ALMS U MIOJTUKOHAEHC AL

[Tonumepuble Martepuanbl. Ilnactmacchl (IOJNMATHIIEH, MOJUIIPONUIIEH,
NOJIMBUHWIXJIOPUA, TOJUCTHPOJ, MOJMMETHIMETAKpUIAT, MOJUKApOOHATHI,
noMdTHICHTEpedTanaT). Y THin3anus u nepepadboTka miacTuka.

DnacToMepsl: HaTypaJIbHbII Kay4yK, CUHTETHYECKHUE Kay4yKH
(OyTaMeHOBBIN, XJIOPOIIPEHOBBIN, U30TIPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypaigbHbIe (XJIOMOK, IMIEPCTh, MIETK), HICKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAPOH U JIABCAH).

[Tomumepsbt CIIELIMAIBHOTO Ha3HA4YCHUs (Tedon, KeBJjap,
AIIEKTPONPOBOIALINE TOJTUMEPHI, OMOpa3IaracMbie MOJIUMEPBHI).

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHUS BEIIECTB M WX IPEBpaALICHUM:
O3HaKOMJIEHUE ¢ 00pa3liaMH MPUPOIHBIX U MCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4yKoB, pEIICHHE OHKCIEPUMEHTAJIbHBIX 3amau 1o TeMe «Pacno3HaBanue
IJIaCTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

Haxoxnenue wmomnekyasipHoi (GOpMyJIbl OpPraHUYECKOTO COEJUHEHUsS IO
MacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIIIUX B €70 COCTaB, HAXOXKIEHNUE MOJIEKYJISIPHOU
dbopMyJIbl OPTraHUYECKOT0 COCANMHEHHUs N0 Macce (00BEMY) MPOAYKTOB CropaHus,
M0 KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIUU /MM UCXOJHBIX
BEIIECTB, YCTAHOBJIEHHWE CTPYKTYpPHOU (OpMyJibl OPraHMYECKOTrO BEIEeCTBAa Ha
OCHOBE €r0 XMMHMYECKHX CBOMCTB MJIM CIIOCOOOB MOJIYUEHHs, OMpEICICHUE 0NN
BBIXOJIa MPOAYKTA PEAKI[UU OT TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzanusa MexxnpeaMeTHbIX CBA3EH IIPU U3YYEHUU OPraHUYECKON XHUMUHU B
10 kjacce OCyIIECTBISETCS 4Yepe3 HCIOIb30BaHWE KaK OOIIHUX €CTeCTBEHHO-
HAy4YHBIX TIOHSATHUW, TaK U TOHSITUH, TMPUHATBIX B OTIEIBHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOT'O I[UKJIA.

OO011ue ecTecTBEHHO-HAYUHbIE TOHITHS: SIBICHUE, HAYYHBIH (haKT, TUIIOTE3a,
TEOpUs, 3aKOH, aHalW3, CHUHTE3, Kiaccupukauus, HaOIOJEHUE, U3MEpEHHE,
AKCIEPUMEHT, MOJENb, MOJCIIUPOBAHUE.

®duzuka: Marepusi, aroM, OJJEKTPOH, TMPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEI0, OO0BEM, arperaTHOE COCTOSIHHE
BEIIECTBa, (PU3MUECKHE BEIWYHMHBI, €IUHUIBI H3MEPEHHUS, CKOPOCTh, SHEPTHUA,
Macca.

buonorusa: kierka, opraHu3M, OJKocucTeMa, Ouocdepa, MeTadOIH3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TeTepOTPO(HBIA TUIl MUTAHUA, OpOKEHUE,
dotocuHTE3, nbIXaHUE, OEIKW, YIJIEBOABI, >KUPBI, HYKICHMHOBBIC KHUCIOTHI,
(bepMeHTHI.



I'eorpa¢usi: none3Hple NCKONAEMBbIE, TOILUINBO.
TexHonOrus: mNHILEBBIE MPOAYKTBI, OCHOBBI PALMOHAIBHOIO NUTaHUS,
MOIOIIIME CPEJICTBA, MATEPHAJIbI U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KITACC

OBHIAS U HEOPTAHUYECKAS XUMHUA

Teopernyeckue OCHOBbI XUMMH.

Atom. CocTaB aTOMHBIX siaep. XUMUUeckuid 3meMeHT. M3otonsl. CTpoeHue
ANIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC UUCIA. DHEPTETHUYECKUE YPOBHU H
noaypoBHHU. AToMHBIE opOuTanu. Knaccudukanuss XMuMUYeCKuX 3JIEMEHTOB (S-, p-,
d-, f-snmements). PacmpeneneHue HJIEKTPOHOB 1O AaTOMHBIM  OPOMUTAIISM.
DJNIeKTPOHHBIE KOH(PUTYpAIIUU aTOMOB AJIEMEHTOB MEPBOr0—4ETBEPTOrO MEPUOJIOB
B OCHOBHOM W BO30YXXIEHHOM COCTOSHUH, DJICKTPOHHBIE KOH(MUTYpAIMd HOHOB.
DJIEKTPOOTPULIATEIILHOCTD.

[lepuonnueckuii 3akoH U [lepuonanyeckas cucreMa XMMUYECKHX DJIEMEHTOB
J.N. MenneneeBa. CBsA3b NEPUOIUUECKOrO 3akOHA U Ilepuoanueckor CHUCTEMBI
XUMHYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOPUEHW CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKUX PJIEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX U CIOKHBIX BEIIECTB M0 TPyIIaM U NEPHOJaM. 3HAYEHNUE IEPUOINYECKOTO
3akoHa J[.11. Menneneena.

XUMH4YeCKasi CBs3b. BuIbl XMMHYECKOM CBSI3W: KOBAJICHTHAas, WOHHAs,
MeTayuimueckas. MexaHu3Mbl 00pa3oBaHWs KOBAJICHTHOW CBSI3U: OOMCHHBIA W
JIOHOPHO-AKIENTOPHBIN. JHEPrus U IiuHa cBs3U. [lonsipHOCTD, HATPABIEHHOCTD U
HACBHIIIAEMOCTh KOBAJIEHTHOW CBsi3W. KparHeie cBsizu. BogopoaHas CBs3b.
MexMOJIEKYIISIPHBIE B3aUMOICHCTBHS.

BaneHTHOCT, ¥ BaJEHTHBIE BO3MOXKHOCTH aTOMOB. CBS3b AJIEKTPOHHOMN
CTPYKTYpPbl MOJIEKYJ C UX T€OMETPUUECKUM CTPOEHUEM (HA MPUMEPE COCAUMHEHUN
3JIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBienne 0 KOMIUIEKCHBIX coequHEeHUsAX. COCTaB KOMILIEKCHOIO MOHA:
KOMILIEKCOOOpa3oBaTeiab, JUTraHAbl. 3HAUYCHHE KOMIUICEKCHBIX COCJIMHEHUH.
[loHATHE O KOOPAMHALMOHHOW XUMHH.

BemecrBa  MONEKYJSIPHOTO M HEMOJIEKYJSIDHOTO  CTpOEHHS.  THIIbI
KPUCTANIMYECKUX PEIIETOK (CTPYKTYP) U CBOWMCTBA BEIIECTB.

[Tonsatue o nucnepcHbix cucremax. MctuHuble pacTtBopsl. [lpencraBienue o
KOJUIOMAHBIX pacTBopax. CrnocoObl BbIpaXXEHUST KOHILEHTPAIIMM PaCTBOPOB:
MAaccOBasi JOJIsI BEIIECTBA B pacTBOPE, MOJISIpHAS KOHUEHTpanus. HaceieHnusie u
HEHACBIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. Kpucramnoruaparsl.

Kiaccudukanus 1 HOMEHKJIaTypa HEOPTraHMYECKUX BEIIECTB. TpHUBHATBHBIC
HAa3BaHUSA OTJICJIbHBIX MPEACTABUTEIEH HEOPTAHUYECKUX BEILIECTB.



Knaccudukanus XUMUYECKUX peaklUuid B HEOPIaHUYECKOW M OpPraHMYeCKOu
XUMUH. 3aKOH COXPAHEHUS MAcChl BEILIECTB; 3aKOH COXPAHEHUS U MPEBpaALCHUS
SHEPTUU MPU XMUMHYECKUX peakiusxX. TeraoBbie 3QPEeKThl XUMUUECKUX PEaKIIUA.
TepmoxuMUYECKHE YPaBHEHUS.

CKopoCTh XUMHYECKON peaKinuu, €€ 3aBUCUMOCTh OT Pa3JIMUHbBIX (haKTOPOB.
I'omoreHnHsle U reTeporeHHble peakuuu. Karamns u katanu3aTopsl.

OOpatumble 1 HeOOpaTUMBIE peaKkIuu. XUMHUecKoe paBHoBecue. KoHncranTa
XUMHYECKOTO paBHOBeCUs. DaKTOpHI, BIUSIOLIIME HA MOJIOKEHUE XUMHYECKOIO
paBHOBECHS: TeMIepaTypa, JaBJI€HUE U KOHIICHTPAIlMU BEIECTB, YUYACTBYIOIIUX B
peakunu. [Tpunnun Jle [laTense.

Onektponutuyeckass aucconuarusi. CuibHbIE W CcJIa0ble DJIEKTPOJIHTHI.
Crenenp nuccoumanuu. Cpela BOIHBIX PAcTBOPOB: KHUCJIOTHAs, HEWUTpaibHasd,
mienouHas. Bomoponusiii mokazarens (pH) pactBopa. I'maponus coneid. Peakiuu
MOHHOTO OOMEHa.

OKUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKHUCIICHHUS.
Okucnutenb W BOcCTaHOBUTENb. Ilpomecchl OKHUCIEHHSI W BOCCTaHOBJICHUS.
Baxneiiline OKHCIHUTETM W BOCCTAaHOBUTENTU. MeTon 3JIeKTpOHHOro OaliaHca.
DIIEKTPOJIU3 PACTBOPOB U PACIIABOB BEILIECTB.

OKCIepUMEHTAIbHBIE METOJIbl M3Yy4YE€HHUs BEIIECTB W UX MPEBpaIlCHUI:
pa3lioKEHHUEe TEPOKCUJA BOJIOPOJIa B MPUCYTCTBUM KaTalW3aropa, MOJIEIH
KPUCTAINIMYECKUX PEHIETOK, IPOBEICHUE PeaKInil HOHHOTO 0OMEHa, OTpe/iesieHHe
Cpeabl pacTBOPOB C TMOMOIIBK) HHAMKATOPOB, M3YYEHHUE BIUSHUS PA3TUYHBIX
(GakTOpOB Ha CKOPOCTh XHWMHYECKOMW pPEaKIMUd UM TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHS.

Heoprannyeckasi XuMus.

[Tonoxxenue HeMeTaioB B [lepuoauyeckoil cucTeMe XMMUYECKUX 2JIEMEHTOB
JI.. MeHnneneeBa 1 0OCOOCHHOCTH CTPOCHMsI UX aTOMOB. DU3MUYECKHUE CBOICTBA
HEMETAJJIOB. AJJIOTPOIUS HEMETAJUIOB (Ha MpUMepe KUCIopoaa, cepol, hochopa u
yIiiepoa).

Bonopon. Ilomydyenue, ¢usmdeckue W XUMHYECKHE CBOMCTBA: PEAKIUU C
MeTaJlJlaMy ¥ HEMETaJlJIaMy, BOCCTAHOBUTENIbHBIE CBOMCTBA. | nipuabl. TonamuBHbIE
3JIEMEHTBI.

lanorensl. HaxoxaeHue B mpupoje, cocoObl MOJydeHus, (Huanyeckue u
XAMHUYECKUE CBOMCTBA. [ ajoreHoBoAOpObl. BaxkHenne KUCIOpOACOaepKAIIIE
COeIMHEeHUsI rajoreHoB. JlabopaTopHble M MPOMBIIUICHHBIE CIOCOOBI MOTYYEHUS
ranoreHoB. [I[puMeHeHne raloreHoB U UX COEUHEHUMN.

Kucnopon, o3on. JlabopaTopHble W MPOMBIIUICHHBIE CIOCOOBI MOTYYECHHS
kuciopoaa. Ou3NvecKkue U XUMHUUYECKHUE CBOMCTBA U MPUMEHEHUE KUCIOPOJa U
030Ha. OKCUBI U IEPOKCHUJIBI.



Cepa. HaxoxneHue B Tpupojie, CIOCOOBI TOJNy4YeHUS, (PUIHYECKUE U
xumuueckue cpoicTBa. CepoBomopona, cyimbduasl. Oxcun cepsi(IV), okcun
cepbl(VI). CepHucras u cepHasi KUCJIOTHI U UX coyti. OCOOEHHOCTHU CBOMCTB CEPHOMU
KUCHO0THL. [IpuMeHnenue cepsl U €€ COCJUHEHU .

A3zor. HaxoxaeHue B mpupoje, CHocoObl MOJy4YeHus, (pusnyeckue u
XUMUYECKUE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUIBI a30Ta. A30TUCTasl U a30THAs
KHCJIOTHI U UX coiu. OCOOCHHOCTH CBOMCTB a30THOM KHUCIIOTHI. [IpuMeHeHue azora
U €r0 COCIMHEHUN. A30THBIE YI0OpEHUS.

®docdop. Haxoxknenue B mpupoje, CrnocoObl MOMydeHHs, (PU3UYECKUE U
xumuueckue cpoictBa. @ochunasl u dochun. Oxcunbl dochopa, dhochopHas
kucnora u e€ comu. Ilpumenenue dochopa m ero coeauHeHuil. PochopHbIC
ya00peHHUS.

VYriepon, HaxoXIeHHWE B NOpUpoje. AJUIOTPONHbIE MOAU(PUKALUU.
duznyeckue M XUMHUYECKHE CBOWCTBA TIPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yriepogoMm. Oxcup yrinepona(ll), okcun yrnepona(IV), yronpHas kuciora u eé€
coli. AKTHBUPOBAHHBIA yTOJdb, amcopbums. DymnepeHsl, rpadeH, yriepoaHbe
HaHOTPYOKU. [IpuMeHeHne MPOCTHIX BEHIECTB, 0OPa30BAaHHBIX YTJIEPOJOM, U €0
COCIUHCHU.

Kpemuuii. Haxoxnenue B mpupojie, crnocoObl NoyuyeHus, Gu3n4ecKue u
xumudeckue cporictBa. Oxcun kpeMHusA(IV), kpeMHueBass KHCIOTa, CHJIMKATHI.
[Ipumenenue kpemMHus U ero coequHeHui. CTeKso0, ero nojiydeHue, BUIbl CTEKIIA.

[Tonoxenue MeramwioB B [lepuoanueckoi cucreMe XMMHUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUsSI AJICKTPOHHBIX 000JOUYEK aToMOB MeTaioB. OOmue
dbuzuyeckre cBoiicTBa MeTauioB. IIpuMeHeHHME MeTaioB B OBITY U TEXHHKE.
CmuiaBel METAJIOB.

DNEeKTPOXUMHUECKUI psAll  HampsbkeHuid  MetamwioB.  OOmme  crnocoObl

MOJTyYeHUSs METAJIJIOB: TUIPOMETAJLTYPIrus, NUPOMETAILTYpPrus,
anekTpoMmeraiutyprusi. Ilonsarue o koppo3un MetamioB. CHocoObl 3allMThl OT
KOPpO3UH.

OO6mrast xapakrepuctuka MertamuioB [A-rpynmer [lepuoamueckoil crucTeMbl
XUMUYECKUX 7IeMeHTOB. Hatpuii u kanuii: monydenue, Gu3ndeckue 1 XUMUIECKre
CBOICTBA, NPUMEHEHHE MPOCTHIX BEUIECTB U UX COEAUHEHUM.

Ob6mas xapakrepuctuka metaiioB IIA-rpynmsl [lepuonnueckoid cucTeMbl
XUMUYECKUX JJIEMEHTOB. Marawii W KaJblHWi: TOJNy4eHHE, (U3UYECKUE U
XUMHYECKUE CBOMCTBA, INPUMEHEHHE IIPOCTBIX BEIIECTB M MX COEOUHEHHM.
XKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEeHUS!.

AMIOMHUHMI: TTONTy4YeHue, pU3ndecKkue U XMMUYeCcKrue CBOMCTBA, IPUMEHEHNE
MIPOCTOrO BEIIECTBA M €ro COeauHEHUH. AMQOTEepHBIE CBOIICTBA OKCHIA U
TUAPOKCUIA ATFOMUHUSA, TUAPOKCOKOMIIIIEKCHI aJIFOMUHUSA.



OOmast xapakTepucTuka MeTauioB 1No004HbIX mnoarpynn (b-rpymm)
[Teprnoanueckoi CUCTEMBI XUMAYECKHUX 3JIEMEHTOB.

duU3MYECKHEe U XUMHYECKUE CBOMCTBA XpoMa U €ro coeauHeHuil. OKcubl U
ruapokcuasl xpoMa(ll), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomathl, HX
OKHCJIMTEIbHBIE CBOMCTBA. [loMyyeHne u mpuMeHEHHE XpoMa.

Ou3nyeckne M XUMHYECKHE CBOMCTBA MAapraHiia M €ro COEIUHEHHM.
Baxwneiimme coenunenuss wapranna(ll), wmapranuna(IV), wmapranna(VI) wu
mapranna( VII). [lepmanranaT kaausi, ero OKUCIUTENbHBIE CBOMCTBRA.

Du3NYECKNe U XMMHUUYECKHE CBOMCTBA Kejle3a U €ro coeauHeHuil. OKCupbl,
ruapokcunl u conu xenesa(ll) u xenesa(Ill). [lonyuenune u npuMeHeHUE Kee3a
U €ro0 CIUIaBOB.

DOU3NYECKUe U XUMUYECKUE CBOMCTBA MeIU U €€ coenuHeHuil. [lonydyenne u
MIPUMEHEHHUE MEIU U €€ COCTMHEHUM.

[unk: mnonyyenue, ¢Gu3UYECKHE W XUMHUYECKHE CBOMCTBA. AMpoTepHbIE
CBOICTBA OKCHJIa ¥ TUJIPOKCUIA IMHKA, THAPOKCOKOMIUIEKCHI IUHKA. [[puMeneHne
[IUHKA U €r0 COCAUHEHUH.

OKCIIEpUMEHTAIbHBIE METOJIbl HM3y4YEHHUS BELIECTB W MX IMPEBpAILCHHI:
u3yueHHue oOpaslloB HEMETAJUIOB, ropeHue cepnl, docdopa, xkeneza, MarHus B
KUCJIOPOJIe, M3YYCHHE KOJUIEKIMU «MeTamibl W CIUIaBbl», B3aUMOJICHCTBUE
IIEJTOYHBIX U MIEJIOYHO3EMENbHBIX METAJLUIOB C BOJIOM (BO3MOXKHO MCHOJIb30BAHHE
BUJIECOMATEPUAIIOB), B3aUMOJCHCTBHE ILIMHKA W JKEJie3a C pacTBOpaMH KHUCIOT U
HIEJI0YEH, KAYECTBEHHBIE PEAKIIMU HA HEOPTAHUYECKHE aHUOHBI, KATUOH BOJIOPO/Ia
U KaTHOHBbl METAJUIOB, B3aWMOJICCTBUE THUIPOKCUIOB AJIIOMUHHUS U IIMHKA C
pacTBOpaMU KHCJIOT W IIEJIOYEH, PEIICHUE 3KCIEPUMEHTAIBHBIX 337a4 10 TEMaM
«T"anorensr», «Cepa u e€ coeguHEHU», «A30T U GocPop W UX COCTUHEHUS,
«MerTasibl TIIaBHBIX MOATPYII, «MeTaibl MOOOYHBIX TOATPYIII.

XHUMUS U )KU3Hb.

Ponb xumuu B o0ecrieyeHun yCTOMYMBOro pa3BUTUA dyenoBedecTBa. [lonsTue
0 HAYYHBIX METOJAX MO3HAHUS U METOJ0JIOTHU HAYYHOTO HccaeqoBanus. Hayunbie
MPUHITUITBI OPTaHU3AIMH XUMUYECKOTO MPOU3BOACTBA. [IpOMBINIIEHHBIE CTIOCOOBI
MOJIyYeHHS] BaXXHEHIIMX BeIIEeCTB (Ha MpUMEpe MPOU3BOJICTBA aMMHAaKa, CEPHOU
KHUCJIOTHI, MeTaHoJa). [[poMbIlIeHHbIE CTIOCOOBI MOTYUYEeHHS] METAJIJIOB U CIUIaBOB.
XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CPENIbl U €ro MOCIeaAcTBUd. Ponb xumMun
B 00€CTIeUeHNN YHEPTETUYECKON OE30MaCHOCTH.

Xumuss U 310pOBbE 4esioBeKka. JlekapcTBeHHble cpeacrtsa. lIpaBuia
UCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUKM B pa3BUTUN MEIULIUHBI.

XuUMUSl TIUIIM: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIC N00aBkU. Poiib xuMuu B
oOecrieueHn UIICBOM 0€30MMacHOCTH.



Kocmernueckne u mapdromepHbie cpenctsa. beitoBas xumus. Ilpasuiia

0€30macHOro UCIIOJIL30BaHMS MTPENapaToB OBITOBOM XUMUU B TTIOBCEIHEBHOM KU3HU.

XUMHUSI B CTPOUTENBCTBE: BAXKHEHIIINE CTPOUTETbHBIE MaTepHaibl (IIEMEHT,
OCTOH).

XUMUS B CEIIbCKOM X03sicTBe. OpraHnvecKre U MUHEpaIbHbIE YI00pEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHUaibl, KPaCKu, CTEKJIO, KEpaMHUKa.
Marepuansl 11 351eKTpoHUKU. HaHOTEXHOIOTHH.

Pacuérurle 3amaumn.

Pacuéthl: Macchl BemecTBa WM 00bEMA ra30B MO U3BECTHOMY KOJIHYECTBY
BEIIECTBA, Macce WIN 00BEMY OJJHOTO M3 YYACTBYIOIUX B PEAKLIMU BEIIECTB, MACCHI
(00BEMa, KOTMYeCTBa BEIIECTBA) MPOTYKTOB PEAKIINH, €CIIA OJTHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTa PEaKIUU, €CIH OTHO
M3 BCIIECTB [JIAHO B BHJIE PACTBOPA C OIPEHCIEHHOM MaCCOBOU JOJEU
PacTBOPEHHOIO BELIECTBA, MACCOBOM JOJM U MOJSIPHOM KOHIIEHTPAIMU BEILIECTBA
B pacTBOpE, JOJIA BBIXOJA IPOIYKTA PEAKLIUNA OT TEOPETUUECKHA BO3MOXKHOTO.

MexnpeaMeTHbIe CBS3H.

Peanuzanuss  MeXNpeaIMETHbIX  CBsi3ed TNpU  HM3y4YeHHMH OOIed u
HEOPraHM4eCKOM XMMHH B 11 Kilacce OCyIIECTBISIETCS Yepe3 UCIIOIb30BAHUE KaK
OOIIIUX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK U MOHITUN, TPUHATHIX B OTACIBHBIX
peaMeTax €CTECTBEHHO-HAYYHOT O IUKJIA.

OO01Me ecTeCTBEeHHO-HAYUYHBIE MMOHSATHSA: SIBJICHUE, HAYYHBIN (PaKT, rumoTesa,
TEOpHUs, 3aKOH, aHaJIW3, CUHTE3, KiacCUu(PUKalUs, NMePUOJAUYHOCT, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJEINb, MOJICIIMPOBAHHUE.

®dusuKa: MaTepusi, MUKPOMUP, MAKPOMUD, aTOM, IEKTPOH, MPOTOH, HEUTPOH,
VIOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUUECKUN YPOBEHb, BELIECTBO,
TeNn0, 00BEM, arperaTHOE COCTOSIHHME BEIECTBA, WJCAlIbHBIM ra3, (Quanyeckue
BEJIMYMHBI, €UHULIBI U3MEPEHUSI, CKOPOCTb, SJHEPTHs, Macca.

buonorus: kieTka, opraHusM, d3KocucTeMa, ouocdepa, MeTaboIn3M, MaKpo-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTIAEBOABI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEILIECTB U IIOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepanbl, TOpHbIE MOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE, TOIUIMBO,
pECYPCHI.

TexHOnorus: XMMUYECKasi MPOMBIIIJIEHHOCTh, METAJULYpPrUs, CTPOUTEIbHbBIC
MaTepuaibl, CEIbCKOXO3IUCTBEHHOE MPOU3BOACTBO, MHUIIEBASI TPOMBIIUIEHHOCTb,
dapmarneBTHYECKAS IPOMBIIIJIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHUX
MpEenaparoB, MPOU3ZBOACTBO KOHCTPYKIIMOHHBIX MATEPHUATIOB, JJECKTPOHHAA
MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U U.



IIJTAHWUPYEMBIE PE3VYIJIbTATBI OCBOEHM A ITPOT'PAMMBI 110 XMW
HA YTJIYBJIEHHOM YPOBHE CPE/ITHEI'O OBIIET'O OGPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTCTBMHM € CHCTEMHO-AEATEIBHOCTHBIM TMOAXOAOM B CTPYKTypeE
JUYHOCTHBIX PE3yJbTATOB OCBOCHUS MpeAMETa «XHMHS» Ha YPOBHE CPEAHErO
oO1iero o0Opa3oBaHUsl BBIACJICHBI CIEAYIONIUME COCTABJISIONIME: OCO3HAHUE
0OyJaIOIMMHUCA POCCHHCKOW TPaKJIAHCKOH HMICHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEIILHOCTH U CAMOONPEICIICHUIO; HAUIMYME MOTHUBALIMU K
00y4YeHHI0; TOTOBHOCTh MW CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOICTBOBATHCS
OPUHATHIMU B OOIIECTBE TMpaBWIaMH M HOPMaMU TIOBEJCHUS, HalU4yue
MIPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IETIU U CTPOUTH
YKU3HEHHBIE TIIAHBI.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMeTa «XHUMHUS» OTPAXKAIOT
c(hOpPMUPOBAHHOCTh OIbITa IMO3HABATEIIBHOM M TMPAKTUUECKON AesSTEeIbHOCTH
0o0yyaromuxcs B Mpoiiecce peajin3aiuy o0pa3oBaTeIbHON AeSTEILHOCTH.

JInuyHOCTHBIE PE3YyJIbTATBl OCBOCHUSA IpeaMeTa «XUMHUSD»  OTPAXKaAIOT
c(hOpPMHUPOBAHHOCTh OIBITA ITO3HABATEIIBHOM M TIPAKTHYECKON JCATEILHOCTH
oOyyarommxcsi B Mpoliecce pean3anur o0pa3oBaTeIbHON JEATEIbHOCTH, B TOM
YHCJIE B YACTHU:

1. rpamaaHCKOro BOCIIUTAHMSL:

0CO3HaHMS 00YUYAIOIIMMHUCS CBOUX KOHCTUTYITMOHHBIX IIPaB B 00sI3aHHOCTEH,
YBaXXCHUS K 3aKOHY U MPABOMOPSIKY;

MPEJCTABICHUSI O COIMAIBbHBIX HOPMax M MPaBWIAX MEKIUYHOCTHBIX
OTHOIIICHUM B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOM ACSITEIBHOCTH MPHU CO3TaHUH YISOHBIX
IIPOCKTOB, PEIICHUHN YUYeOHBIX U TT0O3HABATEIBHBIX 33/1a4, BHITOJTHEHUN XUMUYSCKHIX
SKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh M NPUHUMATh MOTHBBI, HAaMEpPEHHUs, JIOTUKY H
aApryMEHTBI JIPYTUX MPU aHATU3€ PA3TUYHBIX BUJIOB YUEOHOU JAESTEILHOCTH;

2. NIATPUMOTUYECKOT0 BOCIIMTAHUSA:

IICHHOCTHOTO OTHONIIEHWS K MCTOPUYECKOMY M HAyYHOMY HACIICIUIO
OT€YECTBEHHON XHMMUM,

YBOKEHHSI K TPOILIECCY TBOPYECTBA B 00JIACTH TEOPUU M TMPAKTUYECKOTO
MPUJIOKEHNUST XHMHUHW, OCO3HAHUS TOTO, 4YTO JAHHBIE HAYKH €CThb PE3yJbTaT
JUTMTEIBHBIX ~ HAONIOACHUN, KPOIOTIUBBIX  AKCICPUMEHTAJIBHBIX  ITOMCKOB,
IIOCTOSTHHOTO TPy/1a YYEHBIX U IPAKTHUKOB;

MHTEpECa U NO3HABATEIbHBIX MOTUBOB B MOJYYEHUH U MIOCIEAYIOIIEM aHATN3E
uH(OpMAIINH O MEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OT€YECTBEHHOM XUMMUM;



3. IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

HPaBCTBEHHOI'O CO3HAHUS, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIIMH, CBI3aHHBIC C XUMHUUYECKUMU SIBJICHUSIMU,
¥ TIPUHAMATh OCO3HAHHBIE PEUICHHs, OPHEHTUPYSICh Ha MOPAJTbHO-HPABCTBEHHBIC
HOPMBI U IEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE MOBEJCHHWE M TOCTYNKH CBOMX TOBapHILEH C
MO3UIMI HPAaBCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHMSI MOCIEICTBUN
MOCTYTIKOB;

4. popMupOBaHUs KYJbTYPbI 310POBbSI:

MMOHUMAHUsl LEHHOCTEH 310poBOro M 0Oe30macHoro oOpasa KU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (H3MYecKOMy U
MICUXUYECKOMY 3JI0POBbIO;

coOmrofieHuss TpaBui 0e30MacHOro oOpallleHusi ¢ BeUleCTBaMU B OBITY,
NIOBCETHEBHOM )KU3HHU, B TPYAOBOM JAECATEIBHOCTH;

MOHMMAHUA LEHHOCTH TMPAaBWJI HWHAMBUAYAIbHOTO U  KOJUIEKTUBHOTO
0€3011acHOr0 MOBEACHUS B CUTYALUIX, YTPOKAIOIINX 30POBBIO U KU3HU JIIOJEH;

OCO3HAaHMS TOCIEJACTBUNA M HENMPUATHS BPEAHBIX MPUBBIYEK (YHOTpPEOICHHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUs1);

5. Tpy10BOr0 BOCIIUTAHMS:

KOMMYHUKATUBHOW  KOMIIETEHTHOCTH B  Yy4eOHO-HMCCIIEeI0BaTEIbCKON
NEeSTENbHOCTH, OOIIECTBEHHO TOJE3HOM, TBOPUYECKOM U  JpPYrux BHUOAX
JeSITeTbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE€ B pEIICHUH NPAKTHUECKUX 3a]ad
COLIMaJIbHON HANPaBIEHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

MHTEepeca K MPaKTHYECKOMY HM3YYEHHIO MPOQEeCcCHil pa3iInyHOro poja, B TOM
YKCIJIe Ha OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUHN 10 XUMUU;

YBOXEHUS K TPYIy, JIOAAM TpyJAa W pe3yibTaTaMm TPYAOBOH IESATEIBHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBHUAYAJIbHONH TPACKTOPHH
oOpa3oBanusi, Oyaymeld Npodeccuu W peanu3alud COOCTBEHHBIX >KH3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUU, UHTEPECOB U
noTpeOHOCTEM 00IIIeCTBa;

6. 3K0/10rH4YeCKOro BOCIIMTAHUSA:

HKOJIOTHYECKU I1€1€CO00pa3HOr0 OTHOIIEHUS K TMPHUPOAE KaK HCTOYHUKY
CYIIECTBOBAHMUS KU3HU Ha 3€MIIE;

NOHMMaHUs TJIOOATBHOTO XapakTepa SKOJIOIMUYECKHUX MNpoOJieM, BIMSHUS
HKOHOMHUYECKHUX MPOIECCOB Ha COCTOSTHUE TPUPOIHON U COIUATBHON CPEbL;

OCO3HaHHMS HEOOXOJMMOCTH WCIIONB30BaHUS JOCTH)KCHUH XUMHUHU IS
peIIeHUsT BOMPOCOB PAIMOHATIFHOTO MPUPOAONOIB30BAHNUS;



AKTUBHOTO HENOPUATHS JCHUCTBUW, MPUHOCIIIMX BpEl  OKPYKAIOILIEH
OPUPOJIHON cpele, YMEHHUs] MPOTHO3UPOBATh HEOIArONPUSATHBIE SKOJIOTHYECKHE
NOCJIEACTBUA PEANPUHUMAEMBIX ACUCTBUI U NPEIOTBPAILATD UX;

HAJIM4YUs Pa3BUTOIO HKOJIOTMYECKOTO MBILUICHMS, YKOJIOTUYECKON KYJIBTYPBI,
OmbITa NEATEIBHOCTH DKOJIOTHYECKOMN HaIIpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCSA MMM B II03HABATEJIbHOW, KOMMYHUKATHBHOM M COLMAIIBHOU
IOpPaKTHKE, CHOCOOHOCTH M YMEHHS AaKTUBHO MPOTUBOCTOSATH HJICOJIOTUU
xemodobuw;

7. HEHHOCTH HAYYHOI'0 O3HAHUSA:

MHPOBO33PEHNSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
U OOIIECTBEHHOM MPAKTUKU;

NOHMMaHUs cChneuu(pUK XUMUU KaKk HayKM, OCO3HaHMs €€ poyiid B
(opMUPOBaHUN PALMOHATIBHOIO HAYYHOI'O MBIIUIEHUS, CO3/JaHUU LIEJIOCTHOTO
IpeiCcTaBlIeHus 00 OKpYyKaroUleM MHUpE Kak O €IMHCTBE MPUPOABI U YeIOBEKa, B
MO3HAaHUHU TPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIIEHUH NpOoOJIIEM COXpaHEHUs
IIPUPOIHOIO PABHOBECHS,

yOexAEHHOCTM B OCOOOH 3HAYUMOCTH XUMHUHM s COBPEMEHHOM
UMBWIN3ALNN: B €€ TYMaHHUCTUYECKON HAITPABJIEHHOCTH U BaXKHOM POJIA B CO3JaHUNU
HOBOM ©0a3bl MaTepHaJIbHOW KyJbTYpbl, B PpELIEHUU TJI00aJbHBIX MpOOJIEM
YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, YHEPIETUYECKOM, MUIIEBON U
HKOJIOTUYECKOI 0€30MacHOCTH, B Pa3BUTHUM MEIULMHBI, 0OECIIEYEHUH YCIOBUM
YCIIELIHOTO TPYAA ¥ SKOJIOTMUECKU KOM(POPTHON )KU3HU KaXKI0Ir0 ujieHa 0OLIeCTBa;

€CTECTBEHHO-HAYYHOW TIPAMOTHOCTU: TOHMMAaHHsS CYIIHOCTH METOJOB
MO3HAHHUS, HUCIIOIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIOCOOHOCTH HCIOJIb30BATh
HoJTydyaeMble 3HaHUA JJI aHAIU3a U OOBSICHEHUS SIBICHUN OKpY)KAroIIero Mupa u
NPOUCXOASIINX B HEM U3MEHEHUH, YMEHHUS J1el1aTh 000CHOBaHHbBIE 3aKJIIOUEHUS Ha
OCHOBE Hay4HbIX ()aKTOB U MMEIOIINXCS JaHHBIX C LIEJIbIO MOITYYEHHsI JOCTOBEPHBIX
BBIBO/JIOB;

CIIOCOOHOCTH CaMOCTOATEJIbHO HCIOJIb30BaTh XUMHUYECKHWE 3HAHUSA U1
peleHus: npobiieM B PeabHBIX )KU3HEHHBIX CUTYAILINX;

MHTEpPECA K MO3HAHMIO, HCCIIE0BATENBCKOM 1EATEIbHOCTH;

FOTOBHOCTM M  CIOCOOHOCTM K  HENpPEphIBHOMY  OOpa3oBaHUIO U
caM000Opa30BaHNI0, K AKTUBHOMY TIOJIYYEHHIO HOBBIX 3HAHMM 1O XHUMHH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

MHTEpEeca K OCOOCHHOCTSAM TpyJAa B paznuyHbIX chepax mpodeccrnoHanbHOM
JESTEIIBHOCTH.

METAIIPEIMETHBIE PE3YJIbTATBI



MeTanpeaMeTHbIe pe3yJIbTaThl OCBOSCHHUS MPOrPaMMBI 1I0 XUMHUH Ha YPOBHE
CpenHero o01ero oopa3oBaHus BKIIOYAIOT:

3HaYUMble 1 (QOPMHUPOBAHHS  MHPOBO33PCHUS  OOydYaIOIIUXCS
MEKIUCIUTUTMHAPHBIC (MEXIIPEIMETHBIC) OOIICHAYYHBIC TOHSATHS, OTPAKAIOIIHNE
IICJIOCTHOCTh HAYYHOHM KapTHHBI MHpa W CHCHH(PHUKY METOJIOB ITO3HAHUA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIICCTBO, SHEPTHSs, SBJICHHE,
IpOIeCC, CHCTEMa, HAyYHBIA (DAaKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOpHsl, UCCIIeI0BaHKE, HAOI0ICHUE, U3MEPCHHE, SKCIIEPUMEHT U JIPYTHUE);

YHHBEpCajbHbIC yueOHbIC NEHCTBUA (IO3HABATCIIbHBIC, KOMMYHHUKATHBHEIC,

PEryJISITUBHBIE), o0ecreunBaronye (dbopmHpoBaHue (yHKUHOHATBHOM
IPaMOTHOCTH M COIIMAIbHOM KOMIIETEHIIUU 00y4aroINXCs;
CHOCOOHOCTh 00yyYaroImuxcst UCIOJIb30BaTh OCBOEHHBIE

MEXAUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUSA M yHUBEpCAJIbHbIC Y4YcOHbBIE
JIEVCTBUSA B IIO3HABATEILHON U COLIMAIIBHOM MPAKTHUKE.

MeranpeaMeTHblE pPe3yJabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABaTEIbHBIMH, KOMMYHHUKATUBHBIMH U  PETYJISTUBHBIMU
JIEUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIE TeHCTBUS

- 0a30BbIe JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITeNIbHO  (popMynupoBaTh U aKTyaJIU3UpOBaTh  MpoOJIeMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeNeNaTh LeJU JAeATEeIbHOCTH, 3ajlaBasi mapamMeTpbl W KPUTEPUU UX
JTOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTU C TOCTABIICHHBIMU 1EJISIMU;

UCIIOJb30BaTh IMPU OCBOCHHHM 3HAHUN MPUEMBI JIOTMUECKOTO MBbIIIJICHUS:
BBIJICJIATh XAPAKTEPHBIE NMPU3HAKU MOHITUH M YCTaHABIMBATH WX B3aUMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOIINE MOHATHS J1JI1 OOBSICHEHUS OTJEIbHBIX (PAKTOB U
SIBJICHU;

BBIOMpATh OCHOBAaHUSA H KPUTEPUHM IS KJIacCU(PUKAIUKU BEIIECTB U
XAMUYECKUX PEAKIIHIM;

YCTAaHABJIMBaTh INPUYUMHHO-CIECICTBEHHBIE CBA3M MEXIY H3y4YaeMbIMHU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PaCCyXJCHUs (MHAYKTUBHBIC, JACAYKTUBHBIC, IIO
AHAJIOTHH), BBISIBISATH 3aKOHOMEPHOCTU M MPOTHUBOPEUYUS B PACCMATPUBAEMBIX
SABJICHUSIX, (DOPMYIUPOBATH BHIBOJIBI M 3aKJIFOUCHNUS;

MPUMEHSTh B MPOIECCE MO3HAHUS HCIOJIb3yEeMble B XUMHUHU CHUMBOJIMYECKUE
(3HAKOBBIE) MOJICINIU, MPEOOPA30BHIBATH MOJCIIBLHBIC MPEACTABICHUS — XUMUUECKUN
3HaK (CHUMBOJI) 3JIEMEHTA, XUMHUUYecKas (popMyia, ypaBHEHUE XUMUUYECKON peakiiuu
— IpU pelIeHUH Y4eOHBIX MO3HABATENbHBIX M MPAKTHYECKUX 3a7ad, MPUMEHSThH



Ha3BaHHbIE MOJIEIbHBIE MPEICTABICHUS JUIsl BBISIBICHUS XapaKTEPHBIX MPU3HAKOB
U3y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIHII.

- 0a3oBble HCCJIEI0BATEIbCKHE ICHCTBHUSA:

BJaJIETh OCHOBAaMHU METOJIOB HAYYHOTO MO3HAHUS BEUIECTB M XUMHUYECKUX
peaKkuii;

(GopMyIupOBaTh LEIH U 3a/1a4l UCCIEAOBAHUSA, UCIIOIB30BaTh TOCTABIICHHBIE
U CaMOCTOSTENIbHO C(OPMYJIUPOBAHHBIE BOMPOCHl B KauecTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBI JUIsl (POPMHUPOBAHUS TMIOTE3bl MO IMPOBEPKE MPABUIBLHOCTU
BBICKa3bIBAEMbIX CYKJECHUM;

BJIQJIETh HABBIKAMU CAMOCTOSATEIBHOTO IUIAHUPOBAaHUS W MPOBEICHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHHUS HAOII0OaTh 32 XOIOM
npolecca, CaMOCTOSITENbHO IPOrHO3UPOBATh €ro pe3ysbTar, (OopMyJIUpOBaATH
00001IEHNS U BBIBOBI OTHOCUTENIBHO JTIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEA0BaHNU,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOJAEIIaHHON padoTe;

npuoOpeTaTh OMNBIT YYCHHYECKOM HMCCIEIOBATENbCKOM W MPOEKTHOM
JESITeIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
IIOMCKY METOJIOB PEIICHUs IPAKTUYECKUX 3aa4, IPUMEHEHUIO PA3IMYHBIX METOJOB
MO3HAHMUSL.

- padora ¢ undgopmanueii:

OPUEHTHPOBATHCS B PA3IUYHBIX MCTOYHMKAX HH(popmanuu (Hay4dHO-
HOMyJISIpHAast JUTepaTypa XHMHUYECKOTO COJEp)KaHHUsA, CIpaBOYHbIE MOcoOus,
pecypcsl MHTEpHeTa), aHanmu3upoBaTh MH()OpPMALMIO Pa3IMYHBIX BUAOB U (popm
Ipe/ICTaBIICHUs, KpUTHUECKH OLICHUBATh €€ IOCTOBEPHOCTh U HENIPOTUBOPEUNBOCTD;

(OopMyIMpPOBaTh 3alpPOCHl U NPUMEHATH PA3NHMYHBIE METObI MPU TMOUCKE U
orbope wuHPOpPMAIIUKM, HEOOXOAWMOW JUISI BBINOJHEHHS YYSOHBIX 3ajaad
OTpeIeIEHHOTO TUIIA;

OpuOOpeTaTh OMNBIT MCHOJIb30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3INYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMYy  MpeACTaBICHUSA
uHbopmaIu (cxeMbl, rpaduKu, TUarpaMMbl, TAOIUIBI, PUCYHKU U JPYTHE);

UCIOJIb30BaTh HAYUHBIH A3bIK B KAUECTBE CPEACTBA IPU PA0OTE C XUMUYECKON
uH(popMaIeil: NPUMEHATh MeXIpeIMeTHble ((PU3MYecCKne U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIBL, (POPMYJIbl, 800pEBHATYPBI, HOMEHKIIATYPY;

HCIT0JIb30BAaTh 3HAKOBO-CUMBOJIMYCCKUC CPEACTBA HATTIAAHOCTH.

KOMMyHI/IKaTI/IBHLIe YHuUBEpPCAJIbHBLIC y‘leﬁﬂble HeﬁCTBHH:



3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX Aa€MOM TEMBI B X0/1€ AUaora u/uiu
JTUCKYCCHUH, BBICKA3bIBATh UJIeU, ((OPMYIUPOBATH CBOM MPEIOKEHUS
OTHOCHUTEJBHO BBINIOJIHEHUS MTPEIOKEHHON 3aa4H;

BBICTYIIAaTh C TpPE3CHTAI[MCH pe3yIbTaTOB ITO3HABATCIBHOW JESITCIBHOCTH,
MOJIYYCHHBIX CAaMOCTOSTEIBLHO HIIM COBMECTHO CO CBEPCTHHKAMU TP BBITIOJHEHUN
XUMHYECKOI'0 dKCIIEPUMEHTA, MPAKTUUYECKOH pabOThI IO MCCJICIOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, Pean3allii YYeOHOTO MPOeKTa, U POPMYIUPOBATH BHIBOIBI
o pe3yJbTaTaM IPOBEASHHBIX HCCIICIOBAHUN MyTEM COTJIACOBAHUS IO3WIUH B
X0J1e 00CYXICHUSI 1 0OMEHa MHCHUSIMH.

PerJIHTI/IBHLle YHuUBEpPCAJIbHbLIC yqeﬁmﬂe IleﬁCTBHﬂZ

CaMOCTOATENIbHO IUJIAHUPOBATh U OCYILECTBIATH CBOI IM0O3HABATEIbHYIO
JeSITeNIbHOCTh, OmpeAenss e€ Ilend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOAMMOCTH KOPPEKTHUPOBATh NpeAjaraéMblid aJIroput™M JACHCTBUH NpuU
BBIMOJTHEHUH YYE€OHBIX UM HCCIIEOBATENbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ PexTuBHBIN C€rMOco0 WX pemieHus ¢ Y4ETOM TMOJYYEHUSI HOBBIX 3HAHUHA O
BEIIECTBAX U XUMHUUYECKUX PEAKILIUSIX;

OCYIICCTBJISATh CAaMOKOHTPOJIb JIEATCILHOCTH Ha OCHOBE caMoOaHajau3a |
CaMOOIICHKH.

MHNPEJIMETHBIE PE3YJIbTATBI

[IpeameTHBIC pe3yabTaThl OCBOCHUS MPOTPAMMBI 0 XUMHH Ha YTITyOJIEHHOM
YPOBHE Ha YPOBHE CPEIHET0 00111ero o0pa3oBaHus BKIIOYAOT CIICIU(PHUISCKUE IS
y4eOHOTO MpeaMeTa « XUMHUs» HaydHbIC 3HAHUS, YMEHUS M CITOCOOBI JEHCTBUM 110
OCBOCHHIO, HHTEPIIPETAIIUN U MIPEOOPa30BaHUIO 3HAHUH, BHUJIBI JIEATCILHOCTH TI0
MOJIYYCHUIO HOBOTO 3HAHWA M TPUMEHEHUIO 3HAHWW B PA3IUYHBIX yYEeOHBIX
CUTyaIlUsX, a TAaK)Ke B pPeaJbHBIX KU3HECHHBIX CUTYyaIlUsIX, CBA3aHHBIX C XUMHEH. B
IIPOrpaMMe IO XUMHH IIPEIMETHBIC PE3YJIbTATHI IPEACTABIICHBI IT0 T'0JIaM H3yUYCHHUSI.

10 KUIIACC

[IpenmeTHble pe3ylbTaThl OCBOCHHMS Kypca «OpraHuueckas XUMUSI»
OTPAKAIOT:

c(hOpMHUPOBAHHOCTh TPEJCTABICHUI: O MECTEe M 3HAYCHUU OPraHUYECKOM
XUMUHU B CHUCTEME E€CTECTBEHHBIX HAYK W €€ poJii B OOECIEYEHUU YCTOMYUBOIO
Pa3BUTHS YEJIOBEUECTBA B PEIICHUM MPOOJIEM SKOJIOTMYECKON, SHEPreTUUECKON U
MUIIEBON 0€30MaCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEpPUAJIOB,



HOBBIX UCTOYHHUKOB SHEPIUH, B o0ecrieyeHuun palMOHAIBHOTO
OPUPOJIOTIOIB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHHUS U OOMIEH KyJIbTYpHI
YeJIOBEKa, a TAKXKE IKOJIOTUYECKH 0OOCHOBAHHOT'O OTHOIIICHUS K CBOEMY 3/I0POBBIO
U TIPUPOHOM CPEJIE;

BJIQJICHUE  CHCTEMOW  XUMHUYECKHMX  3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOITOJIAral0IINe MOHATHS — XUMUYECKUI 3JIEMEHT, aTOM, SIAPO U 3JIEKTPOHHAs
obojouka aroma, S-, p-, d-aToMHBIE OpOWTalM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHUSI aToMma, THOpuAM3alus aTOMHBIX opOuTaned, HOH, MOJIEKYJIa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasi CBSI3b,
MOJIb, MOJISIpHAsl Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKeNeT, (PyHKIMOHAIbHAs
rpynmna, paaukai, CTPYKTypHble Qopmyibsl (pa3BEpHYThIE, COKpaIIEHHEBIE,
CKEJIETHbIE), M30MEpHUsl CTPYKTypHas M IPOCTPAHCTBEHHas (reoMeTpuyecKas,
ONnTHYECKasi), M30MEPbl, TOMOJOTUYECKUH psii, TOMOJIOTH, YIJIEBOJOPOIbI,
KUCIIOPOA- U a30TCOJAEPKAIME OPraHUYECKHE COETUHEHUs, MOHOMEp, MOJIHUMEp,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJEKYJISIPHBIE COEAMHEHUS; TEOPUH, 3aKOHBI
(nepuonuueckuit 3akoH J[. M. MeHnneneeBa, Teopus CTPOCHHUS OPraHUYECKUX
BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TPEeBpalICHHUs JHEPrUM TPH XHUMHUYECKUX PpPEaKIHsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH A3BIK XUMHUHU, MUPOBO33PEHUYECKHE 3HAHHUS, JIEKAIIUE B OCHOBE
MOHMMAHUS MPUUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SBIICHUH; MPEICTaBICHUS
0 MEXaHWU3MaX XHUMHUYECKHX PEaKIUH, TePMOJAMHAMHUYECKUX W KHUHETUYECKHUX
3aKOHOMEPHOCTSIX UX MPOTEKaHUs, O B3aUMHOM BJIMSHUU aTOMOB M T'PYIII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MepHbI 3 dekTsl, opuentanTsl I u Il pona);
(baKTOJIOTMYECKHE CBEJCHHS O CBOMCTBaX, COCTaBe, MOJIYYEHUU U OE€30MaCHOM
MCIOJIb30BAaHUU BAXXHEHMIIMX OPraHUYECKUX BEIIECTB B OBITY U MPAKTUUECKOU
JesITeIbHOCTH YeJI0BeKa, OOUIMX HAYYHBIX IPUHIIUIIAX XMUMHUUECKOI O IPOU3BO/ICTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOJIA, TEPepadOTKH HEDTH);

c(OPMUPOBAHHOCTh YMEHUI: BBISIBISATH XapaKTePHBIC MPU3HAKU TMOHITHA,
YCTaHaBIMBATh UX B3aWMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOILME MOHATHUS IPH
ONMCAHUM COCTaBa, CTPOCHMS U CBOMCTB OPIraHUYECKUX COCAUHEHUMN;

c(hOpMHUPOBAHHOCTh YMEHUH:

UCIIOJIb30BaTh XMMUYECKYIO0 CUMBOJIMKY JJIi COCTaBJIEHUS MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX W CKEJIETHBIX) (hOPMYII OPTaHUIECKIX
BEILECTB;

COCTaBJISITh YPaBHEHUS XUMHUYECKUX PEAKIMM U PACKPBIBATh UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEaKUUid  MOCPEACTBOM  COCTaBJICHUSA
ANIEKTPOHHOIO OanaHca 3TUX peaklud, peaknuid HMOHHOro oOMeHa NyTEéM
COCTaBJICHUS MX TOJHBIX M COKPAIIEHHBIX HOHHBIX YPaBHEHUN;



M3rOTaBIMBAaTh MOJAEIIA MOJIEKYJI OPraHWUYECKHX BEIIECTB ISl WILTIOCTpALUU
UX XUMUYECKOT0 M MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHUPOBAHHOCTh YMEHMI: yCTaHABIMBATh MPUHAJICKHOCTh WU3YYEHHBIX
OpPraHUYECKUX BEIIECTB II0 HX COCTaBY M CTPOCHHID K ONPEACIEHHOMY
KJacCy/Tpynne COeAMHEHWH, JaBaTb UM Ha3BaHMUS [0 CHUCTEMATHYECKOU
Homenknarype (IUPAC) u npuBoauTh TpUBHANbHBIE HA3BaHUS AJISI OTACIBHBIX
NpEeACTAaBUTENIC OPraHUYECKUX BELIECTB (3TUJIEH, alleTUJIEH, TOJYOJI, TJIUIIEPHH,
ATWICHIJIUKOIb, (EeHON, (OpManmbIerujl, aneTaabJIerujl, aieToH, MypaBbUHAs
KHUCIIOTa, YKCYCHAsl KUCIIOTa, CTEAPUHOBAs, OJIEMHOBAsA, MAaJIbMUTUHOBAS KUCIIOTHI,
[NIMLMH, aJaHuH, MaJlbTOo3a, (PPYyKTO3a, aHWJIMH, NUBUHWI, W30IPEH, XJIOPOIPEH,
CTUPOJI U JPYTHUE);

c(OPMHUPOBAHHOCTh, YMEHHUS ONPENeNsATh BHUJ XHUMHYECKOW CBSI3U B
OpraHUYECKUX COCJIUHEHMSIX (KOBAJICHTHAass M HWOHHAas CBsI3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpPMUPOBAHHOCTh YMEHHUS NPUMEHATH IMOJOXKEHUS TEOPUU CTPOECHUS
oprannveckux BemectB A. M. BytnepoBa juist 00bsICHEHUST 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUS;

c(hOpMUPOBAHHOCTh YMEHHUM XapaKTepU30BaTh COCTaB, CTPOEHUE, (PU3UUECKUE
U XUMHUYECKHE CBOMCTBA TUMHUYHBIX MPEJICTABUTENCH pPa3IUYHBIX KJIACCOB
OpraHUYECKUX BEIIECTB: aJIKAHOB, HUKIOAIKAHOB, AJIKEHOB, AJIKAJIUEHOB, aJJKUHOB,
apOMAaTUYECKUX YTIEBOJAOPOJIOB, CIUPTOB, aJbJCTUIOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, TPOCTBIX U CIOXHBIX 3()UPOB, KUPOB, HUTPOCOCTUHEHUNW M AMUHOB,
AMUHOKUCTIOT,  O€NKOB, YIJEeBOJAOB  (MOHO-, JAW- MW  [OJHCAXapUAOB),
WUTIOCTPUPOBATh ~ TE€HETUYECKYI0  CBA3b  MEXIYy HHUMH  YPaBHCHUSIMHU
COOTBETCTBYIOIIMX XHUMHYECKUX PEAKIUH C UCIOIb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(OPMHUPOBAHHOCTh, yMEHUS MOATBEPKJIATh Ha KOHKPETHBIX MpHUMeEpax
XapaKkTep 3aBUCUMOCTH PEAKLIMOHHON CIOCOOHOCTH OPraHUYECKUX COEAMHEHUH OT
KPaTHOCTH U TUIA KOBAJICHTHOU CBA3M (G- U M-CBSI3M), B3AUMHOTO BIIUSIHUSL aTOMOB
U TPYIII aTOMOB B MOJIEKYJIAX;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTepU30BaTh UCTOUHUKHU YTJIEBOJIOPOIHOTO
ChIpbs (HE(PTh, MPUPOJIHBIH ra3, yroiib), ClIocoObl €ro nepepadoTKU U MPAKTUYECKOE
IpUMEHEHUE MPOAYKTOB NepepadOTKH;

c(OpPMUPOBAHHOCTH BIIAJICHUS CUCTEMOW 3HAHHUW O €CTECTBEHHO-HAayYHBIX
METO/IaX MO3HaHUS — HaOJIIOICHUH, U3MEPEHUHN, MOJICITUPOBAHUH, IKCIIEPUMEHTE
(pea’bHOM M MBICJICHHOM) U YMEHUS IPUMEHSITh 3TH 3HAHUS;

c(hOpMUPOBAHHOCTh YMEHUS TPUMEHSITH OCHOBHBIE ONEPAIIMHN MBICIIUTEIILHOM
NEeATeNIbHOCTU — aHajiu3 M CUHTE3, CpaBHEHHUE, 0000IIEeHNEe, CUCTEeMAaTH3allHIO,



BBISIBJICHUE TIPUYMHHO-CIIC/ICTBEHHBIX CBSI3€M — NIJI1 U3YUEHUSI CBOMCTB BEILIECTB U
XAMUYECKUX PEAKIIHIM;

c(hOpPMHUPOBAHHOCTh YMEHUI: BBISBISTH B3aUMOCBSI3h XUMHUECKUX 3HAHUH C
NOHATHUSAMU WU TPEACTABICHUAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX NPEAMETOB IS
0oJiee OCO3HAHHOIO TIOHUMAHMS CYIIHOCTH MATEPUAIBHOTO E€IWHCTBA MHPA,
WCIIOJB30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMHUU Uil OOBSCHEHUS U
IPOTHO3UPOBAHUS ABJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpMHUPOBAHHOCTh YMEHUM: IPOBOJAUTH PACUETHI 10 XUMUYECKUM (HOpMyTIam
U YPaBHCHUSIM XUMHUYECKUX PEaKIMi C HUCIOJb30BaHUEM (U3UYECKUX BEIUYUH
(macca, 00BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIMX BEIIECTBA C
KOJJMYECTBEHHOW CTOPOHBI: PACUYEThl MO HAXOKIACHUIO XUMHUYECKON (HOpMYIIBI
BEILIECTBA 10 MU3BECTHBIM MACCOBBIM JOJIIM XUMHUYECKUX 3JIEMEHTOB, MPOAYKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BELIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MIPOTHO3UPOBATh, aHAJTU3UPOBATH U OLICHUBATH
C TMO3UIMHA  DKOJIOTMYECKOW  O€30MaCHOCTH  MOCHEACTBUSL  OBITOBOM U
IPOM3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKa, CBA3AHHOM C mepepaboTKON BEIECTB,
UCIIOJIb30BaTh MOJYUYEHHBIC 3HAHUS I IPUHATHUS TPAMOTHBIX pElIeHUH mpobiieM
B CUTYallUsIX, CBSI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHUMN: CAMOCTOSITEILHO IUIAHUPOBATh U MPOBOJUTH
XUMUAYECKUN HJKCIEPUMEHT (MOIYyYeHHE U U3YUYECHHE CBOWCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE pEAKUUU YTJIEBOJOPOJOB pPA3JIMYHBIX KJIACCOB U
KHCIIOPOJICOJEPKAIIUX OPraHMYECKHX BEIIECTB, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a/1a4 10 PACMO3HABAHUIO OPTaHMYECKUX BEIIECTB) C COOJIIOJIEHUEM MPaBUII
O0e3zomacHOro oOpanieHusi € BeUleCTBaMU M J1a0OpaTOpHBIM 000PYJOBaHHUEM,
dbopMynMpoBaTh TIENb HWCCJICAOBAHMS, WPEACTABIATh B pa3nudHoOil  (hopme
pe3yIbTaThl SKCIEPUMEHTA, AHATIM3UPOBATH U OLIEHUBATh UX JJOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHUM:

coOJII0AaTh MpaBUjIa SKOJOTHYECKH 11€JIECO00PA3HOTr0 MOBEICHUS B OBITY U
TPYIOBOU JEATEIIbHOCTH B IIEJISIX COXPAHEHHUSI CBOETO 3/I0POBbS, OKPYKAIOIIEH
IIPUPOIHOM CPEIbl U JOCTUKEHUS €€ YCTOMUMBOIO Pa3BUTHSI;

OCO3HaBaTh OINACHOCTb TOKCHYECKOTO JCHCTBUS Ha >KUBBIE OpPraHU3MBI
ONPEAECIEHHBIX OPTaHUYECKUX BEMIECTB, MOHMMAs cMbIcl nmokaszarens [1/IK;

aHaJM3UPOBaTh 1EJIECO00PA3HOCTh MPUMEHEHHS] OPraHWYECKUX BEIIECTB B
MIPOMBIILIEHHOCTH U B OBITY C TOUKHU 3PEHHSI COOTHOUIEHUS PUCK-TI0JIb3a;

c(hOPMHUPOBAHHOCTh YMEHHUI: OCYIIECTBIIATH II€JICHANIPABICHHBIM TOUCK
XUMUYECKON nH(GOpMAIIMU B PA3IMYHBIX UCTOYHHUKAX (Hay4yHasi U yueOHO-Hay4yHas
JAUTEpaTypa, CpelicTBa MaccoBOil nH(opmanuu, IHTepHET U apyrue), KpUTUYECKU
aHaJTM3UPOBaTh XUMHUUECKYI0 MH(pOpMaILIUIO, IepepadaThiBaTh €€ U UCMHOJIb30BAThH
B COOTBETCTBHUH C IMOCTABJICHHON YueOHOM 3a/1auei.



11 KIIACC

[IpeameTHBIC pe3ynbTaThl OCBOEHUsA Kypca «OOmass u HeopraHUYecKas
XUMUSD OTPaXKaroT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM EIWHCTBE MHUDAa,
3aKOHOMEPHOCTSIX M TO3HABAEMOCTU SIBIGHUM TPUPOJIBI, O MECTE W 3HAYCHUU
XUMUHU B CHUCTEME E€CTECTBEHHBIX HAYK U €€ PO B OOECIEYEHUU YCTOMYUBOIO
pa3BUTHS, B PEIICHHH MPOOJEM 3KOJOTHMUECKOW, DHEPreTUYECKON U THUIICBOM
0e30MacHOCTH, B Pa3BUTUU MEIUIMHBI, CO3JaHUU HOBBIX MAaTE€pUAIOB, HOBBIX
HMCTOYHUKOB SHEPruu, B OOECIEUCHHH PallMOHAIBHOIO MPUPOAOIOIL30BaHUA, B
dbopMUpPOBAaHUU MHUPOBO33PEHUST U OOIIEH KyJIbTyphl 4YEJOBEKa, a TaKxke
AKOJIOTHYECKA OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3/I0POBBIO U IMPUPOIAHOU
cpene;

BJIQJICHAE  CHUCTEMOM  XMMHYECKHMX  3HAHUM, KOTOpas  BKIIIOYACT:
OCHOBOTIOJIATAIOIIUE MOHATHS — XUMUUECKUN DJIEMEHT, aTOM, SIIPO aTOMa, U30TOIIBI,
ANIEKTPOHHAsT 000JI0YKa aTroma, S-, p-, d-aTOMHBIE OpOWTAIM, OCHOBHOE W
BO30Y)K/IEHHOE COCTOSIHHMSI aTOMa, THOpHUIM3AIs aTOMHBIX OpOWTaseil, HOH,
MOJIEKYJa, BAJIEHTHOCTb, 3JIEKTPOOTPHUIATEIBHOCTh, CTENEHb  OKHUCIIEHUS,
XUMUYECKasi CBsI3b (KOBaJICHTHas, WOHHAs, MeTaUIM4YecKasi, BOJIOPOJIHAs),
KpUCTAJIIMYECKasl peIIETKa, XHUMHUYECKash peakius, pPacTBOP, JJIEKTPOIUTHI,
HEAJIEKTPOJIUTHI, DJIEKTPOJUTUYECKAs JIUCCOLMAIUS, CTENEeHb JUCCOIMALINH,
BOJIOPOJIHBIN TIOKAa3aTelb, OKHUCIHUTENIb, BOCCTAHOBHUTENb, TEIIOBOM d(dPeKT
XUMHYECKON peaKkuu, CKOPOCTh XUMUYECKOW PEAKLIMU, XUMHUUYECKOE PAaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOPHS AICKTPOJUTHYECKONW HUCCOLMAIUU, MEPUOINICCKUIM
3akoH J[.1. MenaeneeBa, 3aKOH COXpaHEHUSI MACChl BEUIECTB, 3aKOH COXPAHEHUS U
IpEBPALICHUS SHEPTUU MPH XUMHUUYECKUX PEAKIHUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH ACHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3bIK
XUMHUH, MUPOBO33PEHUYECKHE 3HAHNUS, JIEKAIINE B OCHOBE TOHUMAHUS IPUYUHHOCTH
U CUCTEMHOCTH XMMHYECKUX SIBIICHUI; COBPEMEHHbIE MPEJCTABICHUS O CTPOCHUU
BEIIIECTBA HA aTOMHOM, HOHHO-MOJICKYJIIPHOM W HaJIMOJEKYJISPHOM YPOBHSIX;
NPEACTaBICHUSI O MEXaHM3MaX XUMHUUYECKUX PEaKLUHi, TEPMOJUHAMUYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX NPOTEKaHUS, O XHUMHUYECKOM pPABHOBECHH,
pacTBopax M AMCIEPCHBIX CUCTeMax; (haKTOJOTMYECKUE CBEIICHHS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MacCHOM HCIOJIb30BAHUM BaXKHEHIITUX HEOPraHUYECKHUX
BEIIECTB B OBITY W MPAKTHUYECKOW JCATEIHHOCTH YEJIOBEKAa, OOIMMX HAyYHBIX
MPUHIMIIAX XUMAYECKOTO TPOU3BO/ICTBA;

c(OpPMHUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEpPHbIC TNMPU3HAKU TMOHSATHUH,
yCTaHABJIMBATh WUX B3aUMOCBSI3b, UCIOJb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OMMCAaHUU HEOPTaHUYECKUX BEIIECTB U UX MPEBPAICHUI;



c(OPMHUPOBAHHOCTh YMEHHUS HMCIOJIb30BaTh XHMHUYECKYI0 CHUMBOJIMKY JUIS
cocTtaBieHUs: (GOpMyJl BELIECTB U  ypPaBHEHUH  XMMHMYECKHUX  PEaKIIH,
cuctematudeckyto HomeHknIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
BEILECTB;

c(hOpMHUPOBAHHOCTh YMEHHUSI ONPENIEIATh BAJIEHTHOCTh U CTENEHb OKUCICHUS
XUMHUYECKUX 3JIEMEHTOB B COEJIMHEHMSX, BHJI XMMUYECKON CBS3M (KOBAJIECHTHAs,
WOHHAs, METAJNIMYEeCKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW pElETKH
KOHKPETHOT'O BEILIECTBA;

c(hOPMHUPOBAHHOCTh YMEHHUS OOBSCHATH 3aBUCHUMOCTb CBOMCTB BEILECTB OT
BUJA XMMHYECKOM CBSI3M M TUNA KPUCTALUIMYECKOM PpEIIETKH, OOMEHHBIM U
JOHOPHO-AKIENTOPHBINA MEXaHU3MbI 00pPa30BaHMsI KOBAJIEHTHOU CBA3H;

c(OpMUPOBAHHOCTh YMEHUI: KJIACCUPHUIIMPOBAThH: HEOPraHUUECKHUE BEIIECTBA
10 UX COCTaBY, XUMUYECKHE PEAKIIMHU IO PA3IMYHBIM MPU3HAKaM (YHCIIY U COCTaBY
pearupyromux BeLECTB, TEIIOBOMY 3(P(EKTy peakiuu, U3MEHEHUIO CTEleHeu
OKHUCJIEHUSI 3JIEMEHTOB, OOpPaTUMOCTH, YYacTHIO KaTalu3aTopa U JIpyrue);
CaMOCTOSITENIbHO BBHIOMpPATh OCHOBAHMS W KPUTEPUU Ui Kilaccu(UKALUU
M3Y4YaeMbIX BEILIECTB U XUMUYECKUX PEAKIU;

c(hOpMHUPOBAHHOCTh YMEHHS PACKPbIBATh CMBICI MEPUOIUYECKOTO 3aKoHa /.
N. MeHnaeneeBa u 1EMOHCTPUPOBATH €r0 CUCTEMATUZUPYIOLTYI0, OOBICHUTEIbHYIO
Y TIPOTHOCTHYECKYIO (QYHKIIUY;

c(OpPMUPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHUE
aTOMOB M HMOHOB XUMHYECKUX OJJIEMEHTOB NE€PBOrO—YETBEPTOrO MEPHUOJIOB
[lepuomnueckonn  cucremnl  J[.MI. MengeneeBa,  HUCHONb3ys  INOHATHUSA
«3HEPreTUYECKUE YPOBHU», «IHEPreTUYECKHUE MOAYPOBHU», «S-, p-, d-aTOMHbIE
opOuTanm», «OCHOBHOE M BO30YKIEHHOE JHEPreTUYECKUE COCTOSIHHUS aTOMay;
OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XMMHUYECKHX 3JEMEHTOB U HX
COCIMHEHUNW TI0 mnepuojam u rpymnmnaM llepuogmueckou cucremsr [, .
MeHneneeBa, BAJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS UX
ANEKTPOHHBIX 000JIOYEK;

cOpPMUPOBAHHOCTh ~yYMEHMI: XapakTepu3oBaTh (ONHUCHIBaTh) OOIIME
XUMHAYECKUE  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  MOJTBEPKIAThH
CYIIECTBOBAHUE TEHETUYECKOW CBS3M MEXKIYy HEOPraHMYECKHUMH BEIECTBAMHU C
NIOMOIIBIO YPAaBHEHUIN COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIUM;

chOpPMUPOBAHHOCTh YMEHHUSI PAaCKpbIBaTh CYIIHOCTb: OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHHS AJIEKTPOHHOIO OanaHca
ATUX pPEaKUUW; peakuid HOHHOTO OOMEHa MYTEM COCTABJICHHSI WX TMOJHBIX U
COKpAIIEHHBIX  HMOHHBIX  YpPaBHEHHM;  peakuud  TUAPOJN3a;  PEeaKUuiu
KOMILJIEKCO0Opa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U aJTIOMHUHHS);



c(hOpMUPOBAHHOCTh yMEHHUSI OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEAKIMUN C Y4ETOM HX IHEPreTUUYECKHUX XAPAKTEPUCTHK, XapaKTEP
U3MEHEHUSI CKOPOCTM XHUMHYECKOW pEaKUUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTOpoB, a TAaKXKE XapakTep CMEUICHUS! XUMUYECKOIO0 PAaBHOBECHSI IO BIUSIHUEM
BHEWIHUX Bo3zaeicTBul (mpunuun Jle Hlarense);

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh XUMHUYECKHE PEaKIIUH,
JIeKAIME B OCHOBE IPOMBIIUICHHOTO IIOJYYE€HUsI CEPHOM KHCIIOTHI, aMMHAKa,
oOlue HayyHble NPUHIMIBL XUMHUYECKHUX TPOU3BOJICTB; I1€JIeCO00Pa3ZHOCTh
MPUMEHEHHUSI HEOPTaHMYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKHU
3pEHUS COOTHOILICHUS PUCK-TIOJb3a;

c(hOpPMHUPOBAHHOCTh BJIAJICHUS CHUCTEMOM 3HAHMM O METOAaX HAYYHOTO
MO3HAHUA SBJICHUN NPUPOABI — HaOMIO/IEHUe, W3MEPEHHE, MOJEIHPOBAHUE,
AKCTIEPUMEHT (peaibHbIA U MBICICHHBIH ), UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUSI TPUMEHSTh 3TU 3HAHUS MPU IKCIEPUMEHTAIBHOM HUCCJIEAOBAHUU BEIIECTB
U sl OOBSCHEHUS XUMHUYECKUX SBJICHUM, HMEIOIIMX MECTO B MPHUPOJE,
MPAKTUYECKOMN AEATEIBbHOCTH YEJIOBEKA U B IIOBCEHEBHOM KU3HU;

c(hOpPMHUPOBAHHOCTh YMEHHUSI BBISBIIATh B3aUMOCBSI3h XUMUYECKUX 3HAHUU C
MOHATUSIMU U TIPEJCTABICHUSIMUA APYTUX E€CTECTBEHHO-HAYYHBIX MPEIMETOB JJIA
0o0Jiee 0CO3HAHHOTO MTOHUMAHUSI MaTePUATILHOTO €IMHCTBA MUPA;

c(OPMHUPOBAHHOCTh YMEHHUS TIPOBOJUTH PACUYETHI: C HCIOJB30BAHUEM
MIOHATUM «MaccoBasl JOJIsI BEIIECTBA B PACTBOPE» U «MOJISIPHAsE KOHLECHTPALUs»;
MaccChl BEIeCTBa WM 00BbEMA rasza 1o M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
WM 00BEMY OJHOTO M3 YUYaCTBYIOUIMX B PEaKIMU BEIIECTB; TEIJIOBOTO 3¢ dexTa
peaKUMM; 3HAYEHUs] BOAOPOJTHOrO MOKA3aTENIsl paCTBOPOB KHUCJIOT M IIEJIOYEH C
M3BECTHOW CTEMEHBIO JTUCCOIMAIMU; MacCchl (00BhEMa, KOJWYECTBA BEIIECTBA)
IIPOAYKTA PEAKLMH, €CIU OJHO M3 MCXOJHBIX BEUIECTB JAHO B BUIE PACTBOpA C
OTIpeIeIEHHOM MacCOBOM J10Jiel pacTBOPEHHOTO BEIIECTBA WJIM JAaHO B M30BITKE
(MMeeT MPUMECH); JI0JIM BBIX0JIa MPOAYKTa PEaKIMK; 00bEMHBIX OTHOIICHH ra30B;

c(hOpMHUPOBAHHOCTh YMEHUMN: CAMOCTOSITEILHO IUIAHUPOBATH U MPOBOJUTH
XUMUYECKUNA  JKCIEpUMEHT  (MPOBEACHHE  peakiuidi WOHHOro  OOMeEHa,
NOATBEPKACHUE KaUECTBEHHOTO COCTAaBa HEOPIraHUYECKHUX BEILIECTB, ONPEICICHUE
Cpeabl PacTBOPOB BEIIECTB C MOMOIIBIO HWHJIMKATOPOB, HM3YUYEHHE BIIUSHUS
pa3IuuHbIX  (PAKTOPOB HA CKOPOCTh XUMHUYECKOW  peakiuu, pellIeHHe
AKCIEPUMEHTANIbHBIX 3afad 1o TtemaM «Metamwibe»y u «Hemeramne»y) ¢
coOmro/IeHneM MpaBuil 0€30MacHOTO OOpaIeHus ¢ BEIECTBAMH M JIA0OPAaTOPHBIM
o0opyaoBaHueM, GOpMyIUPOBATH LIETh UCCIIEIOBAHUS, IPEICTABIATH B PA3TUYHON
dbopme pe3yabTaThl SKCIIEPUMEHTA, AHATU3UPOBATH U OIICHUBATh UX JJOCTOBEPHOCTH;



c(hOpMHUPOBAHHOCTh YMEHUM: COOIIOIATh MPaBUia MOJIb30BAHUS XUMUYECKOU
nocyod ®W J1abopaTopHBIM O00OpyJOBaHHEM, OOpalieHHs C BEIISCCTBAMH B
COOTBETCTBHM C MHCTPYKIIUSMH I10 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHYECKHX
OTIBITOB, JKOJOTHYECKH 11eJIeCO00pa3HOTO TMOBEACHUS B OBITY W TPYJIOBOMU
JNEATENBHOCTH B LENSAX COXPAHEHUS] CBOETO 30POBBS, OKPYKAIOIIEH MPUPOIHOMN
Cpeapl W JOCTHXKEHUA €€ YCTOWYHMBOTO pa3BUTHUSA, OCO3HABaTh OIMACHOCTH
TOKCHYECKOTO JICUCTBHUS HA >KMBBIE OPraHU3MBbI OIPEICIEHHBIX HEOPraHUYECKUX
BEIIIECTB, MOHUMAs cMbIch nokasatens [1JIK;

c(hOpMHUPOBAHHOCTh YMEHUM: OCYIICCTBISATH IIEJCHANPABICHHBIM TOUCK
XUMUYECKON nH(pOpMAILINK B pa3IMYHBIX UCTOYHUKAX (Hay4yHasl U y4eOHO-Hay4YHas
JTUTEpaTypa, CpeacTBa MaccoBOM mH(popManuu, THTEpHET U Npyrue), KpUTUIECKH
aHaJM3UPOBATh XUMHUUECKYI0 MH(GOPMAIIUIO, ITepepadaThiBaTh €€ U UCIOJb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHON y4eOHOM 3a1auei.

Peaqn3anusi BOCMUTATEILHOI0 MOTEHIMAJIA HA YPOKAX :

1) ycraHOBIIGHHWE [TOBEPHUTEIBHBIX OTHOIICHHA MEXIy VYYHUTEIEM U €ro
YUYEHUKAMH,  CHOCOOCTBYIOUIMX  INO3UTHUBHOMY  BOCHPHUATHIO  YYalllUMHUCA
TpeOOBaHMIT M TIPOCHO yUMTENs, MPUBICYCHUIO UX BHUMaHUS K 00CyXIaeMol Ha
ypoke nHpopMaIuu, aKTUBU3ALMU UX TO3HABATENIbHOMN 1€ATEIbHOCTH;

2) noOyx/eHne MIKOJIHHUKOB COOMIOJaTh Ha YPOKE OOIIEHPHUHSTHIE HOPMBI
MOBEJCHUS, MpaBWia OOLIEHUS CO CTapIIMMU (YYUTEISIMH) W CBEPCTHHKAMU
(IIKOJTBHUKAMM ), TPUHIIUIIBI Y4€OHOW TUCIIUTUIMHBI U CAMOOPTaHU3aIINN;

-pUBJICYCHNE BHUMAHUS IIKOJBHUKOB K IICHHOCTHOMY aCIEeKTy M3y4YaeMbIX Ha
ypOKax SIBI€HUH, OpraHu3ainus ux padoThl C MOJYy4yaeMOM Ha ypOKE COLIMAIBHO
3HaYUMOW uHpopManuell — HMHULMUPOBAHHE €€ OOCYXKJEHUs, BbICKa3bIBaHUS
0oOy4arolMMHUCSl CBOET0 MHEHMsI 10 €€ TOBOAY, BBIPAaOOTKM CBOEro K HeW
OTHOILICHHUS,;

3) ucnosib30BaHUE BOCIUTATEIBHBIX BO3MOXXHOCTEH COAEp)KaHUS Y4eOHOro
npeaMeTa Yepe3 JEMOHCTPAIHIO ICTAM MPUMEPOB OTBETCTBEHHOTO, TPAXKIaHCKOTO
MOBEJICHUSI, TIPOSIBJICHUSI YEJIOBEKOIIOOUS U J0OpOCEepAEeYHOCTH, 4epe3 IMOo00p
COOTBETCTBYIOIIMX TEKCTOB U1 YTEHMs, 3a1ad JUIsl pELIeHMs, MPOOJIEMHBIX
CUTyaluH 1J1s1 OOCYKICHHS B KJIacCe;

-MPUMEHEHHE Ha YPOKE UWHTEPAKTUBHBIX (opM paboThl 00ydarouuxcs:
UHTEJUICKTYaJbHBIX ~WUIP, CTHUMYJIHPYIOIIMX TO3HABATEIbHYI0  MOTHBAIUIO
IIKOJILHUKOB; JUJAKTUYECKOTO TeaTpa, TJe TMOJyYeHHbIE Ha YPOKE 3HaHUSA
OOBITPHIBAIOTCS B TEATPAIBHBIX IMOCTAHOBKAX; JUCKYCCHi, KOTOpBIE JalOT
00ydJaromuMcsi BO3MOXKHOCTh TMPUOOPECTH OMBIT BEACHHUS KOHCTPYKTHBHOTO



Jasnora; rpynnoBoil paboThl WM pabOThl B Mapax, KOTOPHIE ydaT IIKOJbHUKOB
KOMaH/JHOU paboTe U B3aUMOJACHCTBUIO C JPYTUMU JIETbMU;

4)BKIIIOUCHUE B YPOK HUIPOBBIX MPOLEAYP, KOTOPBHIE MOMOTaIOT MOJAEPXKaTh
MOTUBALIMIO J€Ted K TMOJYYEHUIO 3HAHWUM, HAJIAXKUBAHUIO TMO3UTHUBHBIX
MEXJIMYHOCTHBIX ~ OTHOLIEHWM B  Kjacce, IOMOraloT  YCTaHOBJICHUIO
no0poskenaTebHONU aTMOC(hephl BO BpeMs yPOKa;

5) opranuzanms medcTBa MOTUBUPOBAHHBIX M APYIUPOBAHHBIX O00YUYAIOIIUXCS
HaJl UX HEYCMNEBAIOIIMMHU OJHOKJIACCHUKAMU, AAIOLIET0 IIKOJbHUKAM COLMAIBHO
3HAQYUMBIH OMBIT COTPYTHUYECTBA U B3AUMHOW IMOMOIITH;

6) uHUIMHUpOBaHWE W  MOJJEPKKA  MCCIEIOBATEIbLCKON  JI€SITEIbHOCTH
IIKOJIBHUKOB B paMKax pealu3alud HWMH HHIUBUAYAIbHBIX M TPYINIOBBIX
UCCJIeIOBATEIBCKUX MPOEKTOB, YTO AACT IIKOJbHHUKAM BO3MOXHOCTh MPUOOpECTU
HaBBIK  CaMOCTOSITEIbBHOTO  PEIHICHHS TEOPETUYECKOM  MpoOJieMbl, HaBBIK
reHepupoBaHus U O(OPMIICHHS COOCTBEHHBIX HJCH, HABBIK YBaKHUTEIHHOTO
OTHOIICHUS K Uy>XKUM HIesIM, 0QDOPMIICHHBIM B padOTax APYTHX MCCIEAOBATEIEH,
HABBIK MMYyOJIMYHOTO BBICTYIUICHUS TMEpell ayJuTOpHell, apryMEHTHUPOBAHUS U
OTCTauBaHMS CBOEH TOUKH 3PEHUS;

7) CaMOONPEACIISIIOIINMCS U CaMOPEATN3YIOIUMCS IMYHOCTSAM, OTBEYAIOIINM
3a CBOE€ COOCTBEHHOE OyayIee;
-IOCTHXKEHUS ITUX PE3YJIbTaTOB.

BocnurareibHbI MOTEHHHMAN Yy4yeOHOro mnpeaMera «XuMHUs» 00ecreyruBaeT
peanu3aluio IEeNeBbIX IMPUOPUTETOB BOCHUTAHUSA OOyYarOUIUXCsl HAa YPOBHE
cpenHero o01ero oopasoBanus OpMUPOBAHUE COITUATHHO 3HAYMMBIX IIEHHOCTHBIX
OTHOLLICHUM:

- K TPyAy Kak OCHOBHOMY CIIOCOOY OCTYDKCHHS >XU3HCHHOTO OJIaromoTydws
YeJoBeKa, 3aJoTy €ro YyCHEHIHOTO MNpo(eCCUOHAIBLHOTO CaMOOIpPEACICHUs HU
OIIYIIEHUS] YBEPECHHOCTH B 3aBTpAIlIHEM JTHE;

-K CBOEMY OTE€YECTBY, CBOEH Majioil u 00JbIoi PoauHe kak MecTy, B KOTOPOM
YEJIOBEK BBIPOC M MO3HAJ IMEPBBIE PAJOCTH M HEYAAuH, KOTOpAs 3aBEUIaHA €My
peaKaMu U KOTOPYIO HY>KHO 00eperarh;

-K PUPOJI€ KaK UCTOYHUKY KU3HU HA 3eMJIE, OCHOBE CAMOI0 €€ CYIlIE€CTBOBAHUS,
HY>XIAIOLIEHCsl B 3aIIUTE U MOCTOSHHOM BHUMAaHUU CO CTOPOHBI YEJIOBEKA;

-K MUPY KaK ITaBHOMY MPUHIIUITY YEJIOBEUYECKOI0 OOIIEKUTHS, YCIOBUIO KPEIIKOM
JPY>KObI, HaJTaXKUBAHUSI OTHOIIEHU C KOJIJIEraMu 1o paboTe B Oy IyIIIeM U CO3JaHuUsI
0JIarompPUSITHOIO MUKPOKJIMMATa B CBOEH COOCTBEHHOM CEMbE;

- K 3HaHUSAM KaK WHTEJIEKTYaJbHOMY pecypcy, oOecredyuBaroiieMy Oymayiiee
YeJIOBEKa, KaK pe3yJIbTaTy KpPOMOTIUBOTO, HO YBJIEKATEIHHOTO YIYEOHOTO TPYIa;



-K 3/I0pOBBIO KaK 3aJioTy JOJTON W aKTUBHOW >KM3HHU YEIIOBEKa, €r0 XOPOIIETo
HACTPOCHHS ¥ ONTHMHCTUYHOTO B3TJIsia HA MUD;

-K OKpY’KalOIIMM JIIOASIM Kak Oe3yCIOBHOW M aOCONIOTHOM ILIEHHOCTH, Kak
PaBHONPABHBIM COLIMAIBHBIM MapTHEPaM, C KOTOPHIMH HEOOXOAMMO BBICTPAUBATh
I00po’KeNaTeNbHbIe U B3aUMOIIOICPKUBAIOIINE OTHOLICHHS, AIOIINE YEIIOBEKY
PasioCTh OOIIEHHUS U TIO3BOJISIONIME U30eraTh YyBCTBA OJJMHOYECTBA;

-K caMHMM ceOe Kak X035€BaM CBOEH CyAbOBlI,



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
No KoaunuecTBo yacos D1eKTPOHHBIE
n | HaumeHoBaHue pa3iesoB u KonTpossa MpakTHeck (uudgposbIe)
/ | TeM mporpamMmsl Bcero o0pa3oBaTe/ibHbIE
bIe padoThI ue padoTbl
n pecypcsl
Pa3zpnen 1. TeopeTnueckue 0CHOBbI OPraHN4YeCKOH XUMHUH
[Ipenmet oprannyeckoit
bubnuoreka [JOK
1. xumuu. Teopus cTpoeHus
. 8 https://m.edsoo.ru/d69df
1 OpraHUYEeCKHUX COCAMHEHUH A. 650
M. bytneposa T
Hroro no pazneny 8
Pa3znea 2. YrieBomopoabl
2 [IpenenbHbIE YIIEBOAOPOIBI bubmorexa LOK
' 4 5 https://m.edsoo.ru/d69df
1 — aJIKaHbl, HUKIOATIKAHBI
650
) Hemnpenenbabie bu6muoreka [IOK
2' YIJIEBOAOPOBI: AJIKEHBI, 14 1 https://m.edsoo.ru/d69df
AJIKaAUEHBbI, AJIKUHBI 650
2. Apomarnueckue bubmmotera LIOK
8 https://m.edsoo.ru/d69df
3 YTJIEBOJIOPOIBI (APEHBI)
650
) [IpupoaHbIe HCTOUHUKHT bubnmoreka [JOK
4' YIJIEBOAOPOIOB U UX 4 https://m.edsoo.ru/d69df
nepepadoTKa 650
2. ["anorennpousBoAHbBIC 4 1 butmmoreka [IOK



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

VTJICBOJIOPOIOB

https://m.edsoo.ru/d69df
650

Hroro no pazneny

35

Paznen 3. Kuciioponacoaep:kamme opranndeckue coeTunHeHUs

3 bubnuoreka [JOK
1' Crouptsl. @eHon 11 https://m.edsoo.ru/d69df
650
KapOoHnunbHble coeTnHEHUS:
bubmuorexa [JOK
3. aJbJIETU]Ibl U KETOHBI.
21 https://m.edsoo.ru/d69df
2 KapOoHOBBIE KUCTOTHI. 650
Crnoxubie 3¢upsl. XKupbl T
3 but6mmoreka [IOK
" | Yrnesousl 9 https://m.edsoo.ru/d69df
3
650
Hroro no pazneny 41

Pa3znea 4. Azorcoaep:kaime opranndeckne coeMHeHust

bubmnoreka IIOK
4, AMuHBI. AMUHOKHCIIOTBI.
12 https://m.edsoo.ru/d69df
1 benaxnu
650
Hroro no pazneny 12
Paspnen 5. BeicokoMoieKyJIsSIDHBIE COCAUHEHUS
bubnuoreka [JOK
S. BrIcokoMOneKyIIsIpHBIE
6 https://m.edsoo.ru/d69df
1 COEINHEHUSI
650
Hroro no pazneny 6



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

OBIIEE KOJIMYECTBO YACOB
[10 ITPOT'PAMME

102




11 KITACC

KoauuyecTBo yacoB

Ne JIEKTPOHHBIE
HaumenoBanue
n (uudposbie)
pa3iesioB U TeM Konrpoabubl | IlpakTuyeckn
/ Bcero o0pa3oBare/bHbIE
NPOrpaMmbl e padoThbI e padoThI
n pecypcbl
Pa3zgen 1. TeopeTudyeckue 0CHOBbI XMMUM
CrtpoeHue aToMa.
[lepuonnueckuii
3aKOH U bubmuoreka [JOK
1.1 | Ilepuommyeckas 9 https:/m.edsoo.ru/2dd572
CHUCTEMa XUMHUYECKHUX 4
anemenToB /l. U.
MengeneeBa
Crpoenue BelecTsa. bubmmnoreka [JOK
1.2 | Mmuoroob6pasue 11 1 https://m.edsoo.ru/2dd57f2
BEILECTB 4
X UMICCKIe bubmmoreka [IOK
1.3 19 1 3 https://m.edsoo.ru/2dd57f2
peaxuu 4
Hroro no pazneny 39
Pasznea 2. Heopranuveckasi xumMusi
Bbubnuoreka [JOK
2.1 | Hewmeramibl 31 1 3 https://m.edsoo.ru/2dd57{2
4
bu6nuoreka [JOK
2.2 | Metamnsl 23 1 2 https://m.edsoo.ru/2dd57{2

4



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

Hroro no pazneny

54

Paszgen 3. XumMus u ;Ku3Hb

Mertonarl mo3Hanus B

bu6nuoreka [IOK

3.1 XUMHAU. XUMUSI U 9 https://m.edsoo.ru/2dd5712
KU3HB 4
Hroro no pazneny 9
OBUIEE KOJIMYECTBO
YACOB I1O 102
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https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24




ITOYPOYHOE IIVIAHUPOBAHHUE

10 KUIACC
Ne KosmnuecTBo yacos DJIeKTPOHHBIE
ara
n Konrpoas | IIpakrnuec A uu@poBbIe
Tema ypoka U3y4eH
/ Bcero HbIE KHe o0pa3oBareib
ust
I pa6oTsI padoTsbI HbI€ pecypchbl
IIpenmer u 3HaueHue
. bubnuoreka
OpraHMYEeCKO XUMUH,
[HOK
1 [IPEACTaBIICHUE O 1
https://m.edsoo.r
MHOT000pa31H OPraHUYECKUX
. w/3686¢6f5
COEJIMHEHU I
DNEKTPOHHOE CTPOEHUE aToMa
bubnuoreka
yriiepoia (OCHOBHOE U
" HOK
2 BO30YXJIEHHOE COCTOSTHHS). 1
BanenTHbIe BO3MOXHOCTH hitps://m.edso0.r
u/Oce6fd4c
aToMa yriepozaa
XuMuYeckas CBs3b B
bubnuoreka
OpPTaHUYECKUX COCTUHCHUSX. OK
3 MexaHu3mbl 00pa30BaHUs 1 &
. https://m.edsoo.r
KOBaJICHTHOM CBSI3H, CIIOCOOBI
. w/8d39f5¢8
pa3pbiBa cBs3eil
bubnuoreka
Teopus crpoenus
. [HOK
4 OpPTaHUYECKUX COCAMHEHUH A. 1
M. Bvrieposa https://m.edsoo.r
$ PYTIEP /9e595¢b8
5 Bunel uzomepun: CTpykTypHas, | bubnuoreka
IIPOCTPAHCTBEHHAS. [HOK



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/9e595cb8

OnekTpoHHbIe 3((DEKTH B

https://m.edsoo.r

MOJICKYJIaX OPTaHUYIECKUX wb0e61661
COEIMHEHNN
IIpencraBnenue o
KJaccupuKaluu u Bubmorexa
crucTeMaTH4decKast HOK
HoMenknarypa (IUPAC) E;tczsl:/z/zze(lisoo'r
OpPraHUYEeCKHUX BEIIECTB
bubanoreka
Knaccudukanus peakuuii B HOK
OpraHUYEeCKOU XUMUU https://m.edsoo.r
u/ba5706aa
bubnnoreka
Cucremaruzanys 1 00001eHue LIOK
3HAHUH 10 TEME https://m.edsoo.r
u/87a37cab
AJKaHbI: TOMOJIOTUYECKUM ps/,
obmas ¢popmMyna, HOMEHKIATypa bubmorexa
Y U30MEpHUs, JIEKTPOHHOE U HOK
MPOCTPAHCTBEHHOE CTPOCHUE W
MOJIEKYJI
bubmmoreka
Ddusznyeckue 1 XUMHICCKHIE HOK
CBOICTBa aJIKaHOB https://m.edsoo.r
w/3137711c¢
HaxosxneHnue ankaHos B EHO6£HOT6K3

npupojie. CriocoObl nmomyyeHus
U TIPUMEHEHUE aJTKaHOB

https://m.edsoo.r
u/259b0as5hb



https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/259b0a5b

[uxnoankansl: oOmas

¢dopmya, HOMEHKIATypa 1 bubnunoteka
H30MepHs, 0COOEHHOCTH [TOK
CTpOEHUA U XUMHUYECKUX https://m.edsoo.r
CBOICTB, CIOCOOBI MOJTYYEHUS U w/156730d2
MIPUMEHEHUE
Pemienue pacy€THbIX 3a7a4 Ha
OIIpelIETICHUE MOJIEKYJIIPHOMN
bubmmoreka
(dbopMyIIbl OPraHU4IEeCcKOro OK
BEII[ECTBA 10 MACCOBBIM JIOJISIM I
https://m.edsoo.r
ATOMOB AJIEMEHTOB, BXOJIAIIUX B
u/bf84d8eb
ero coctas. CucremMaTuzanus u
0000111eHIE 3HAHMI 110 TeMe
AJIKEeHBI: TOMOJIOTHUECKUH Psif,
obmas popmyna, bubmmoreka
HOMEHKJIaTypa, 3EeKTPOHHOE U [TOK
IPOCTPAHCTBCHHOC CTPOCHNUE hﬁps://m_eds()o.r
MouiekyJ. CTpyKTypHas U IUC- u/273b0ale
TPaHC-U30MEPUS ATKEHOB
bubnuoreka
dusnueckue 1 XUMHIECKUE
. HOK
CBoOIiCTBa aJikeHOB. [IpaBuio
M https://m.edsoo.r
apKOBHUKOBA
p w/21069ccd
bubnuoreka
CnocoOsI oTydeHus 1 LIOK
NPUMEHEHNE ATKEHOB https://m.edsoo.r
u/665dc058
[TpaxTrueckas padora Ne 1 o bubmnoreka
teme "[lonydyenue sTuiieHa u [HOK



https://m.edsoo.ru/156730d2
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/665dc058

M3Yy4YEHHUE €r0 CBOMCTB"

https://m.edsoo.r

1/0941eed8
Pewrenne pacu€THeIX 3a1a4 HA bubnuoreka
onpeaesieHue MOJIEKYJIIPHOU LIOK
(dbopMyIIbI OPraHUIECKOTO https://m.edsoo.r
BELIECTBA w/e9ea9921
AJKaIUEHbL: CONPSIKEHHBIE, Eufs
M30JIMPOBAHHBIE, 1/101J<11/10Tel<a
KyMYJIUPDOBAaHHBIE. hu <//m.edsoor
Oco0eHHOCTH IIEKTPOHHOTO W04298¢0a
CTpOEHUS
bubamnoreka
XuUMHUYECKHe CBOMCTBA HOK
CONPSIKEHHBIX JUEHOB https://m.edsoo.r
u/e561253d
bubnuoreka
CrocoObl nosry4eHus 1 LIOK
NIPUMEHEHNE aTKaUCHOB https://m.edsoo.r
u/12a81660
AJKWHBI: TOMOJIOTUYECKHUM PS]I, 6
oOmas popmyna, HOEHOTGKa
HOMEHKJIaTypa, EKTPOHHOE U hu Jined
MPOCTPAHCTBEHHOE CTPOEHUE u;g;:%m': seo.L
o w/68bbecde
MOJIeKY1, pU3uvecKe CBOMCTBA
bubnmoreka
. LHOK
XUMHYECKUE CBOMCTBA AIKUHOB htos+//m.ed
‘_CE[ZSI m.€dso0.1r
/23493293
KauecTBeHHbIE peakyy Ha bubnmoteka



https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/23493a93

TPOMHYIO CBSI3b

LHOK
https://m.edsoo.r

u/7blc48da
bubnmnoreka
CnocoObI MoTy4YeHHs 1 LHOK
NpUMEHEHUE AIKUHOB https://m.edsoo.r
w/a6flalea
. bubmnorexa
Pemenue 3agay: pacuérel o OK
YPABHEHUIO XUMUYECKON 1
https://m.edsoo.r
€aKUuu
P w/5db8e526
CucremaTu3aius 1 06001IeHuE
3HAHUM MO TeMe
ApEeHBI: TOMOJIOTHYECKUH Psif,
obmras popmyna, bubanoreka
HOMEHKJIaTypa. DJIEKTPOHHOE U [IOK
MPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.r
MOJIEKYJ1 O€H30I1a 1 TOTyoJIa, UX u/a92a7094
¢duznueckue cBoicTBa
bubnmnoreka
XUMHUUYECKUE CBOKCTBA APEHOB: I[HOK
peakn 3aMeCHAS https://m.edsoo.r
u/ad44alaed
. bubmmoreka
XUMHYECKUE CBOMCTBA APEHOB: OK
peaKIu IPUCOETUHEHUS, o
6 https://m.edsoo.r
OKHCJICHUE TOMOJIOTOB O€H301a
u/a44alaed
Oco0eHHOCTH XUMHUYECKHIX bubnmnoreka
CBOWCTB CTHpOJIA HOK



https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4

https://m.edsoo.r

u/d5018a54
Pewrenne pacu€THeIX 3a1a4 HA bubnuoreka
onpeaesieHue MOJIEKYJIIPHOU [IOK
(dbopMyIIbI OPraHUIECKOTO https://m.edsoo.r
BELIECTBA w/53461a2c
bubnuoreka
Cnoco06sl nomy4eHus 1 LIOK
NIPUMEHEHNE aPEHOB https://m.edsoo.r
u/6f717d09
['eHeTnyeckas CBSA3b MEXIY
pa3IUYHBIMH KJIacCaMu
YIJIEBOI0OPOOB
Pacuétel mo ypaBHEHUSIM
XUMHYECKHUX PEaKIIH.
Cucremarusanus 1 o000IIeHNE
3HAHUM 1O TeMe
[Ipuponnsii ra3. [lonyTtHsle
HE(TSHBIC Ta3bI
bubnuoreka
KaMeHHBII yross U TPOIyKThI LIOK
ero nepepadoTKu https://m.edsoo.r
w/69b3398b
HedT1b 1 ciocoOs! € bubmorexa
[HOK
nepepadotku. [Ipumenenue
IPOJIYKTOB IepepaboTKH HepTH hutps://tm.edsoor
poay pep w/21f9de78

I'eHeTnyeckas cBI3b MCKIY
Pa3IMYHBIMU KilaCCaMU



https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/21f9de78

yTJEBOAOPOAOB

l"aorenonpounsBoHbIe bubnuoreka

YTJIEBOJOPOJAOB: JIEKTPOHHOE [HOK

CTpOEHUE; peaKIUU 3aMEILICHUS https://m.edsoo.r

rajoreHa w/82b4d759

JlelicTBue 1IeI04YeH Ha

TaJIOTCHITPOU3BOTHBIE.

Bzanmonerictue

JIUTAJIOT€HAJIIKAHOB C MATHUEM U

IUHKOM

CucremaTu3aius u 00001meHue bubmmorexa

3HAHUM MO pa3aerry LOK

"Vresonopoms” https://m.edsoo.r
u/20e89122
bubnuoreka

KontposnbHast pabota o teme 1(0) 8

"VYrneBogopoasr" https://m.edsoo.r
u/95¢9¢298

IIpenenbHbIe OTHOATOMHBIE

CIIUPTHI: TOMOJIOTUYECKUH P, Bubimmoreka

obmas popmyia, cTpoeHHe LIOK

MOJIEKYJI, U30MEPH, https://m.edsoo.r

HOMEHKJIaTypa, KilacCupuKanus, w/df04c5cd

¢uznueckue cBoicTBa

XUMHUYECKUE CBOMCTBA bubmmorexa

MpeeNIbHBIX OJTHOATOMHBIX HOK

CITUPTOB hitps://m.edsoo.r
u/26ee34fe

CnocoObI TOJTy4eHUs 1 bubnmoreka



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/26ee34fe

IMPUMCHCHHUEC OAJHOATOMHBIX

LIOK

CIIUPTOB https://m.edsoo.r
/484100000000
000
[Ipocteie 3pupbl: HOMEHKIATYpa bubnmnoreka
U U30Mepusi, 0COOEHHOCTH HOK
($U3NUECKUX U XUMUYECKUX https://m.edsoo.r
CBOWCTB w/c2¢788b2
MHoroaToMHbIE CITUPTHI: bubanoreka
9TUJICHTJIMKOJb U TIIMIEPUH, UX HOK
du3nuecKkre 1 XUMUYECKHUE https://m.edsoo.r
CBOICTBA u/ee4d84aa
bubnmnoreka
CriocoObI osryueHust u oK
IPUMEHEHNE MHOTOaTOMHBIX i
https://m.edsoo.r
CHHpTOB wdl12¢567d
bubnuoreka
DEHOII: CTPOEHHUE MOJIEKYJIBI, OK
¢u3uueckue CBONCTBA. 1
T https://m.edsoo.r
OKCHUYHOCTH (peHoma WceT268
bubnuoreka
XuMHuecKue cBoicTBa GeHomna LOK
https://m.edsoo.r
w/037ca5t9
bubnmnoteka
CriocoObl osy4eHus u [HOK
npuMeHeHue GpeHona https://m.edsoo.r
u/c77ddf4c
[IpakTuueckas padora Ne 2. bubnuoreka



https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/c77ddf4c

Pemrenne sxkcnepumMeHTanbHBIX [HOK
3a1a4 o teme "CiupThl U https://m.edsoo.r
¢enonsr" w/fdOced09
bubnmnoreka
CucremaTn3zanus 1 000011eHUE LIOK
3HAHUH 10 TEME https://m.edsoo.r
w/1810cb9b
AIbIeTU]IBI U KETOHBI:
3JIEKTPOHHOE CTPOCHHE bubnnoreka
KapOOHMIIBHOH TPYIIIIHI; [IOK
TOMOJIOTHUYECKHE PSAbI, 001Iast https://m.edsoo.r
dbopmyna, u3omMepus 1 u/b139beaa
HOMEHKJIaTypa
AIbIETUibl U KETOHBI: bubmmorexa
dbuznyecKue CBOICTBA; peaKInu HOK
HpHCOE THHEHHS https://m.edsoo.r
u/c887425¢
Peakmuu oxuciaeHus u Bubmotexa
Ka4eCTBEHHBIC PEaKIINU HOK
AUTBICTLIOB 1 KETOHOB https://m.edsoo.r
u/a393baa9
bubamnoreka
Crioco0bI nostyueHust ITOK
albJIETUI0B U KETOHOB https://m.edsoo.r
u/520d1c51
OZIHOOCHOBHBIE MIPEICIIbHBIE buGmmoreka
KapOOHOBBIE KHCIIOTHI, LIOK
OCOOCHHOCTH CTPOCHUS UX https://m.edsoo.r
MOJIEKYJI w/fecObl13



https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/c887425c
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https://m.edsoo.ru/a393baa9
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https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/fec0b113

I/I30Mep1/1;1 1 HOMCHKJIATypa

bubnmoreka

[HOK
KapOOHOBBIX KUCIIOT, HX
(u3nyeckue cBoiicTBa hitps://m.edsoo.r
w/700cc87b
. bubmoreka
XUMUYECKUE CBOWMCTBA
HOK
MpeeTbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIIOT hutps://m.cdsoo.r
P u/40e60e9
OcoOeHHOCTH CBOKCTB bubnmoTeka
MYpPaBbUHOMN KUCIOTHI. LIOK
MHuoroo6pa3ue KapOOHOBBIX https://m.edsoo.r
KHUCJIOT u/bb31be71
Oco0eHHOCTH CBOCTB:
HENpeeNbHbIX U
bubnuoreka
apOMaTUYECKUX KapOOHOBBIX,
JTIMKapOOHOBBIX, HOK
https://m.edsoo.r
THJIPOKCUKAPOOHOBBIX KUCIIOT.
/83208773
[IpencraBuTeny BHICIIMX
KapOOHOBBIX KUCIIOT
buGmmoreka
[TonsiTHE O TPOU3BOIHBIX LIOK
KapOOHOBBIX KHCIIOT https://m.edsoo.r
u/0d162d9d
bubmuoreka
CniocoObI TToTy4YeHus 1 OK
pUMEHEHHE KapOOHOBBIX 1
HCTOT https://m.edsoo.r
w/7c¢065¢9d
CrnoxxHbie 3(UpBHL: bubnuoreka
TOMOJIOTHYECKHH PsiJI, 00TIIast HOK



https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/7c065c9d

dbopmyna, uzoMepus u

https://m.edsoo.r

HOMEHKJIaTypa u/adfffe6d
bubmuoreka
Du3nYECKUEe U XUMUYECKUE HOK
cBoiicTBa 3(pUpoB https://m.edsoo.r
u/ad6b94b2
Pemenue pacuérnsix 3a1a4: 1o
YPaBHEHUIO XUMUYECKOU
peaKkIu, Ha OIpeelIeHHE
MOJIEKYJISPHOH (hOPMYJIBI
OpPTraHUYECKOT0 BEIIECTBA
[IpakTuueckas pabora Ne 3. bubmmoreka
Pemenne sxcnepruMeHTaIbHBIX IIOK
3anad no Teme "KapOboHoBbBIE https://m.edsoo.r
KucaoThl. CrioxxkHblie 3¢pupsr” uw/486671fb
bubnmnoreka
XKupsr: ctpoenue, pusnueckue u OK
XMMHYECKHUE CBOMCTBA 1
( omi3) https://m.edsoo.r
TUAPOJIA
P w/al9c5ho8
Oco06EeHHOCTH CBOWCTB JKHPOB, bubanoreka
coaepKalMX OCTaTKH ]_[OK
HEIPEAETbHBIX JKUPHBIX KUCIIOT. https://m.edsoo.r
JKupsl B npupone wb0331922
Mpbuta Kak COMH BBICIIIAX
bubnuoreka
KapOOHOBBIX KUCIIOT, HX
N HOK
Moroniee neiicteue. Iloaarue o
https://m.edsoo.r
CUHTETUYECKUX MOIOLIUX
1/3¢566565
cpeactBax (CMC)
['eneTuyeckas cBs3b bubnmnoreka



https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/3c566565

YTIIEBOIOPOIOB U
KHCJIOPOICOICPKAIINX

LHOK
https://m.edsoo.r

OpPraHMYECKHX BELIECTB u/56790c96
Pacuérel no ypaBHeHUAM
XUMUYECKUX PeaKni

bubnuoreka
Cucremaruzanus 1 00001IeHue IHOK
3HAHMI 110 TEME https://m.edsoo.r

w/fBeaf2eb
OO0mas XxapakTepucTuKa bubmmoreka
YTJIEBOAOB U KJacCU(UKAIUSI LIOK
yIJ1€BOAOB (MOHO-, TU- U https://m.edsoo.r
HoJicaxapusbl) w/7a9693al

bubnuoreka
Monocaxapubl: pU3nIEcKre 1IOK
CBOICTBA U HAXOXJIEHUE B

https://m.edsoo.r
fpHpose wb4bdda2d

. bubnnoreka

[IpuMeHeHue rioKo3sl, € 110K
3HAUYECHHE B )KU3HEACSITEIIbHOCTU

https://m.edsoo.r

raHu3M

OprafusMa u/5e61122d
Hucaxapupl: caxaposa, bubnuoreka
ManabTO3a U JIAKTO34. LHOK
Haxoxnenue B npupojie u https://m.edsoo.r
NIPUMEHEHNE JTNCAXAPUJIOB w/eb0384¢e7
[Tonucaxapuasl: ctpoeHue bubnuoreka
MaKpOMOJIEKYJI, pU3nIeCcKue 1 HOK
XUMHUYECKHE CBOMCTBA, https://m.edsoo.r
[IPUMEHEHNE u/72a04508



https://m.edsoo.ru/56790c96
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/7a9693a1
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https://m.edsoo.ru/b4bdda2d
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https://m.edsoo.ru/72a04508

bubnmoreka

IMonsiTHe 00 NCKYCCTBEHHBIX HOK
BOJIOKHAX https://m.edsoo.r

w/6216e766
Pemenue pacueTHbIX 3a7a4 Ha bubnmnoreka
OIIpEEIICHUE JI0JIA BBIXOAA [HOK
MPOAYKTA PEAKIUU OT https://m.edsoo.r
TEOPETUUECKHA BO3MOXKHOI'O w/7fded7ef

bubnmnoteka
CucremaTn3zanus 1 000011eHNE LIOK
3HaHUU 110 pasueiy https://m.edsoo.r

u/08d4364¢

bubnunoteka
KonTponbHas pabora o reme OK
"Kucnopoacoaep:xaiue 1
OpraHuYecKue coeauHeHus" https://m.edso0.x

P A /42c6678¢

AMUHBL: KIacCUpUKALHS,

bubnuoreka
CTpOEHHE MOJIEKYJI, 00111as

[HOK
dbopmyia, uzomepus,

https://m.edsoo.r
HOMEHKJIAaTypa 1 GU3n4ecKue

o wefa7ebea

CBOICTBA

bubnuoreka
XVMHYECKHE CBOWCTBA I[HOK
anudaTUyecKux aMUHOB https://m.edsoo.r

u/1bc5¢f80

bubnmnoreka
AHWIMH: CTPOCHHE AaHUJINHA,

[HOK

0COOEHHOCTU XUMUUYECKUX
CBOWCTB aHUJIMHA

https://m.edsoo.r
u/39cd21f1



https://m.edsoo.ru/6216e766
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/39cd21f1

CriocoObI osryueHust u

bubnmoreka

HOK
npUMEHEeHHE an(aTHIECKUX
a o https://m.edsoo.r
MHWHOB
w/eal38763
AMMHOKHUCIIOTBI: HOMEHKJIaTypa bubmmoreka
U u3oMepusi, GU3NIecKue LIOK
cBoiictBa. OTHeIbHbBIE https://m.edsoo.r
MpEeICTaBUTENN O-aMUHOKHUCIOT u/d1773e80
XUMHUYECKUE CBOMCTBA
bubmoreka
AMHHOKHUCIIOT, UX
0 HOK
MOJIOTUYECKOE 3HAUCHUE
aMUHOKHUCIIOT. CUHTE3 1 B Mo
' w/77df705a
TUAPOIIU3 TIETITUIOB
bubanoreka
benku kak npupoHbIe HOK
MOJIUMEPHI; CTPYKTYPBI OETTKOB https://m.edsoo.r
w/429¢9899
bubanoreka
N K
XUMHYECKHE CBOMCTBA OETTKOB 1o
https://m.edsoo.r
u/6237306d
A3zoTcoaepxarime
bubnmnoreka
TETEPOIMKITNYECKHE
LHOK
coenuHenus. HyknenHoBbie
https://m.edsoo.r
KHCJIOTBI: COCTaB, CTPOCHUE 1
u/521d1431
Ouosiornyeckas poib
[TpakTrueckas padorta Ne 4. bubnmoreka
Pemenne s3xkcnepuMeHTaNbHBIX HOK

3aaa4 110 TCME

https://m.edsoo.r



https://m.edsoo.ru/ea138763
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1

" A3oTcoeprkanue
OpraHUYecKue coequHeHus"

u/8e3c02d1

[IpaxkTuyeckas padora Ne 5. bubnuoreka
Pemenue skcriepuMeHTaIbHBIX LIOK
3aza4 1o reMe "PacniosHaBaHue https://m.edsoo.r
OpPraHUYECKUX COCTUHEHHUI" wbde3fdf6
bubnuoreka
KonTponbHas pabota no teme OK
"A3oTcoaepKaline 1
J— https://m.edsoo.r
OpraHUYECKUE COCTUHEHUS
P A u/ce561bc7
OcHOBHbBIE TOHATUS XUMHH
bubnuoreka
BBICOKOMOJIEKYJISIPHBIX OK
COEIMHEHUI 1 METOJIbI UX 1
https://m.edsoo.r
CHHTE3a —IIOJIMMEPU3AITUS U
u/7aa63ebd
MOJIMKOHCHCALIUS
bubnuoreka
ITmactmaccel. Y tuimsanus u 1(0) 4
nepepaboTKa I1acTuKa https://m.edsoo.r
1/82242¢0f
. bubnmunorexa
D1acToMepbl: HATYpalbHBIN OK
CUHTETUYECKHUE KayUyKH. o
P https://m.edsoo.r
€3uHa https:/;
u/246103ec
Bonokna: HatypanbHbIe, bubnuoreka
HCKYCCTBEHHBIE, [HOK
cuHretndeckue. [Tonumepnt https://m.edsoo.r
CHELUAJIbHOIO Ha3HAYECHHUS 1u/5963a601
[IpaxTuyeckas padora Ne 6. bubnmnoteka
Pemenue sxcriepuMeHTanbHbIX HOK



https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
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3a7ad4 1o teMe "PacriosHaBanue

https://m.edsoo.r

IUJIACTMACC Y BOJIOKOH" u/3aebd77a

O00011IeHNE U CUCTEMATH3ALIMS Bubmnoreka

M3Y4YEHHOTO MaTepuasa 1o TeMe ! LIOK

"BbIcOKOMOIEKYIISIpHBIE https://m.edsoo.r

coenuHenus" u/6a22ble8
OBIIEE KOJIMYECTBO YACOB 102

10 ITPOI'PAMME



https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8
https://m.edsoo.ru/6a22b1e8

11 KITACC

Ni

= — =

Tema ypoka

KoauuecTBo yacoB

Bcero

KonTpoan
HbIE
padoThI

IIpakTnye
CKHe
padoThI

Jara
usy4e
HUA

DJIeKTPOHHbIE
nu(ppoBbIe
o0pa3oBarteib
HbIe pecypchl

Atom. CocTaB aTOMHBIX sIIEp.
XuMuueckui piieMeHnT. U30Tomns!

bubnuoreka
HOK
https://m.edsoo.r
w/59c112ee

CtpoeHnue 31eKTPOHHBIX 0007I0UeK
aTOMOB, KBAaHTOBBIC YK CJIa

bubnmoreka
LHOK

https://m.edsoo.r
wb4dofffa

Knaccudukanus XuMHIeCKUX
9JIEMEHTOB (s-, p-, d-, f-3IeMeHThI)

bubmmoreka
LHOK

https://m.edsoo.r
w/61294af9

Pacnpenenenue 31eKTpOHOB 1O
aTOMHBIM OpOUTAIIAM

bubimoreka
HOK

https://m.edsoo.r
w/f5£750fe

DeKTpOHHbIE KOH(PUTYpaIUU
ATOMOB DJIEMEHTOB B OCHOBHOM H
BO30Y>KIEHHOM COCTOSTHUM

bubmnoreka
[HOK

https://m.edsoo.r
u/8149e846

DJEeKTpOHHBIE KOHPUTYpaAIIH
HMOHOB. DJIEKTPOOTPULIATEIHHOCTh

bubnuoreka
HOK
https://m.edsoo.r



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
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https://m.edsoo.ru/61294af9
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https://m.edsoo.ru/a0764b24

u/a0764b24

[Tepuoanueckuii 3aK0H U

bubnuoreka
[lepuonnueckas cucrema
HOK
XUMHUYECKHX 3y1eMeHToB []. 1.
o https://m.edsoo.r
Meneneesa, CBs3b C COBPEMEHHOMN
o u/16957¢01
TEOpUEH CTPOCHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
. bubnnoreka
CBOMCTB XUMHUYECKHX 3JICMEHTOB 1 OK
00pazyeMbIX HMH MPOCTHIX U 1
https://m.edsoo.r
CJIOKHBIX BEIIECTB MO PYIIaM U
w/f8468927
nepuoiam
bubmnoreka
Cucremaruzanus 1 0000menue IIOK
3HAHUM T10 TeME https://m.edsoo.r
u/8fad2942
Bunasl xumuueckoil cBs3H.
bubnnorexa
Mexanu3mbl 00pa3oBaHMs oK
KOBAJIEHTHOM CBs3U. Booponnas 1
https://m.edsoo.r
CBsI3b. MeXMOJIEKYIIsIpHBIE
o u/5a8072af
B3aUMO/IEHCTBUS
BaneHnTHOCTE U BaJIcHTHbBIC bubnnoreka
BO3MOXXHOCTH aTOMOB. CBSI3b [IOK
AIEKTPOHHOU CTPYKTYPbI MOJIEKYJI C https://m.edsoo.r
HAX T€OMETPUUECKUM CTPOCHUEM u/3d2ca093
bubnnoreka
[IpencraBieHns 0 KOMIUIEKCHBIX OK
COEIMHEHHUAX: COCTAB U I
OMEHKIATVDa https://m.edsoo.r
HOMEHKIIAT
yp w8c66b12a
BeniecTBa MosieKyJIsIpHOTO U bubnmnoreka



https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/8fad2942
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HEMOJIEKYJISIPHOTO CTPOeHHUS. THUIIBI
KPUCTAJTIMYECKUX PELIETOK U

ILHOK
https://m.edsoo.r

CBOJCTBA BEIIECTB u/el67635b
[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX. bubmorexa
[IpeacraBneHue 0 KOJIOUTHBIX LOK
pacTBopax https://m.edsoo.r
u/da2¢70e4
HctrHHBIE paCTBOPBI: HACKIILICHHbIE bubmorexa
Y HEHACBILIEHHBIE, PACTBOPUMOCTb. HOK
e ———— https://m.edsoo.r
u/e9ccdd8d
bubnuoreka
Crnoco06bl BbIpaKEHUS LIOK
KOHIICHTPAIIMU PACTBOPOB https://m.edsoo.r
u/328e653a
Peenue 3aa4 ¢ ©CNOJIb30BaHUEM bubnnoreka
MOHSATUH ""MaccoBast JOJs LIOK
pacTBOPEHHOIO BelecTBa', https://m.edsoo.r
"MoOJIsIpHAs KOHUEHTpaus'" u/785e0ab4
bubnuoreka
Knaccudukanus u HOMEHKIaTypa LIOK
HEOPTaHWYECKHUX BEIIECTB https://m.edsoo.r
wbf9el08d
bubnmnoreka
CucremaTn3anus 1 000011eHUE [IOK
3HAHUI MO TeMe https://m.edsoo.r
u/8d2c6ala
KonrponsHas pabora mo Temam bubnuoreka
"Ctpoenue aroma. [lepuonnueckuit HOK
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3akoH u [lepronnueckas cucrema

https://m.edsoo.r

XUMHUYECKHUX 31eMeHToB 1. U. u/70a60aa4

Menneneena", "CtpoeHue BeLecTna.

Mmuoroo6pa3ue BeriecTs"

Krnaccudukanus XuMHIeCcKux

peaKkuuii B HEOPraHUYECKOU U Bubmuoreka

OpraHNYeCKOM XUMHUH. 3aKOH IIOK

COXpaHEHUsI MacChl BEILIECTB; 3aKOH https://m.edsoo.r

COXpaHEHUs U MTPEBPAICHUS u/6335¢cdd2

SHEPTUU MPU XUMHUECKUX PEAKITUIX

TennoBble 3pPeKTh XUMUUECKUX bubmmorexa

peakumii. Tepmoxumuueckue HOK
https://m.edsoo.r

YPaBHeHi wdl1db86da

Brluucnenus no ypaBHeHUSIM bubmotexa

XUMUYECKUX PEaKUUi u HOK
https://m.edsoo.r

TEPMOXUMHYECKUM YPABHEHUSM W37b13054

CKOpOoCTbh XMMHUYECKOH peakluH, eé

3aBUCUMOCTB OT Pa3JIMYHBIX

¢daktopoB. Karanus u kaTanuzaTopbl

I'oMOreHHbIe U reTEpPOTr€HHbIE

peakuuu

[TpakTuyeckas pabora Ne 1 o Teme brbmorexa

"BnusiHue pa3nuvHbIX (PaKTOPOB HA HOK

CKOPOCTh XUMHUYECKOM peakuun" hutps://m.edsoo.x
uw/1facaldl

OOGpaTtumbie 1 HEOOpATUMBIC bubnmoreka

peakiuu. XMMHUYECKOE PaBHOBECHE [HOK



https://m.edsoo.ru/70a60aa4
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https://m.edsoo.r
u/30952f9b

[TpakTuyeckas padota Ne 2 o reme
"Bnustaue pa3nnyHbIX GakTOpPOB Ha
M10JIO’KEHNE XUMHUYECKOTO
paBHOBecHs"

bubmmnoreka
LHOK

https://m.edsoo.r
u/3bf34el7

DIEKTPOTUTHYESCKAS INCCOIHAIIS.
CwibHBIC U C1a0bIe JIEKTPOTUTHL.
CreneHp TUCCOIUAINN

bubnunoreka
HOK
https://m.edsoo.r
u/5{766bdf

Nonnoe npousseaenue Boasl. Cpena
BOJIHBIX pacTBOPOB. BoopoaHbIii
nokasatenb (pH) pactBopa

bubnmoreka
LHOK

https://m.edsoo.r
u/3966ca89

I'mpaponus conent. Peakuum,
MPOTEKAIOLIUE B PACTBOPAX
AIEKTPOJIUTOB

bubnmoreka
LHOK

https://m.edsoo.r
1/09d5a9%bd

[TpakTnyeckas padorta Ne 3 mo teme
"XUMHYeCKHE peakllui B pacTBOpax
AJIEKTPOIUTOB"

bubmmnoreka
HOK

https://m.edsoo.r
u/2e3daeb0

OKHCIUTEIEHO-BOCCTAHOBUTEILHEIE
peakuuy. BaxxHenme OKUCIUTENN U
BOCCTAaHOBUTEIHN

bubmnoreka
[HOK

https://m.edsoo.r
u/56226060

MeTo 31eKTPOHHOTO (3JIEKTOHHO-
HMOHHOT0) OajaHca

bubnuorexa
HOK
https://m.edsoo.r
u/tb691387
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bubmmnoreka

DJIEKTPOJIN3 PaCTBOPOB U PACILIABOB HOK
BEIIECTB https://m.edsoo.r
w/931h97d2
bubnuoreka
LHOK
Pemenue 3a1au pa3iuyHbIX TUTIOB
https://m.edsoo.r
u/5a859d16
Bubmmoreka
[HOK
Pemienue 3a1au pa3iuyHbIX TUTIOB
https://m.edsoo.r
u/5afa265d
bubnmoreka
Cucremarusanus 1 00001IeHne OK
3HAHUM 110 TeMe " XHUMHUISCKHE 1
" https://m.edsoo.r
PeaKii wcl61eb85
bubnmoreka
Kontponbnas pabota o teme LIOK
"Xumuueckue peakuu' https://m.edsoo.r
w/a8a0a930
ITonoxeHne HEMETAJIOB B
Ilepnonnueckoi cucreme bubnuoreka
XUMHYECKHX 3eMeHToB JI. H. [IOK
MeHneneesa 1 0COOEHHOCTH https://m.edsoo.r
CcTpoeHus ux aToMoB. dusnyeckue u/8ca2dcad
CBOMCTBA HEMETAIJIOB
bubnmoreka
AnnoTponusi HeMeTauioB (Ha 1IOK
puMepe KUCIIopoa, ceprl, hocdopa
p p poat pe1, Gocdop https://m.edsoo.r

U yTJIeposa)

w/ef92c¢91c
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bubmmnoreka

Bonopon: nonyuenue, husndeckue u [IOK
XMMHYECKHE CBOMCTBA. [ 'Hapubl https://m.edsoo.r
u/02a8f613
bubnnoreka
["anorensl: HaXOXAEHUE B IPUPOJE, OK
CrocoObl OMy4YeHus!, PU3NIECKUE U 1
cCKIle CBOMCTRA https://m.edsoo.r
XUMUYECKHE CBOMCTB
u/4e223795
. bubmnoreka
I"anorenoBoiopoabl. Baxuernue OK
KHCIJIOPOJCOAECPKAIUE COCTUHEHUS 1
CAIOTCHOR https://m.edsoo.r
u/6b3255e6
JlabopaTopHbIe U IPOMBIIIUICHHBIE bubnmoreka
CIIOCOOBI IOy YEHHUS T'aJIOr€HOB. [IOK
IIpuMeHeHne TajloreHoB U UX https://m.edsoo.r
COEIMHEHU I u/6971aca4
bubnuoreka
[TpakTnueckas padora Ne 4. OK
Pemenune sxcnepruMeHTaIBHBIX 33124 1
1o teme "Tanore” https://m.edsoo.r
u/8b26fecd
Kucnopon: nabopatopHsie u
bubnnoreka
MPOMBIIIJICHHBIE CITOCOOBI
[HOK
nosydeHus, Guzndeckue u
N https://m.edsoo.r
XUMU4eckue cBoiicTBa. O30H.
u/c8abc36a
IIpuMeHeHne Kucaopoaa u 030Ha
bubnuoreka
HOK

OKcubl U TEPOKCUIBI

https://m.edsoo.r
u/5¢8816a0
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https://m.edsoo.ru/6971aca4
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Pemenue 3amau Ppa3IMNYHBIX THIIOB

bubmmnoreka
[HOK

https://m.edsoo.r
u/2b6d8b4b

Cepa: Hax0XJI€HUE B MPUPOIE,
CrocoObl MONTy4eHus, GU3NUeCcKue u
XUMHUYECKUE CBOUCTBA

bubamnoreka
LHOK

https://m.edsoo.r
uw/46afael6

CepoBoaopoi, Cyab(pu bl

Bbubnnorexa
[HOK
https://m.edsoo.r
u/7¢875999

Kucnopoacoaep:xaiiue coe iMHEHUS
cepbl. OCOOEHHOCTH CBOMCTB CEPHOM
KHCJIOTBI

bubnnoreka
HOK
https://m.edsoo.r
u/8cfa2548

[TpakTnueckas padora Ne 5.
PGHIGHI/IG 3KCHCpI/IMCHTaJ'II)HI)IX 3a1a4
o teme "Cepa u e€ coequHeHus"

bubnuorexa
LHOK
https://m.edsoo.r
u/0afb05e4

A30T: HaX0XJEHHE B IPUPOJIE,
CHOCOOBI MOTyYeH U], PU3NUECKUE U
XUMHYECKHE CBOMCTBA. AMMUAK,
HUTPUJIBI

bubnuorexa
HOK
https://m.edsoo.r
uwbadd2255

Kucnopoacoaepxamiue coeiMHEHUS
aszora. OcoOEHHOCTH CBOMCTB
a30THOU KHUCIIOTHI

bubmmnoreka
LHOK

https://m.edsoo.r
u/e2965afe

IIpumeHeHne a3oTa u ero

bubmmnoreka



https://m.edsoo.ru/2b6d8b4b
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https://m.edsoo.ru/46afae16
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https://m.edsoo.ru/e2965afe

coelMHeHUI. A30THBIE YI00pEeHUs

ILHOK
https://m.edsoo.r

u/129f5059
®dochop: HAXOKICHUE B IPUPOJIC, bubmorexa
CIOCOOBI MOJTyYEeHHUS, PU3HUECKHE U LHOK
xuMu4eckue cporictBa. Dochusl u https://m.edsoo.r
pochun u/9a6b43ec
Oxkcuapl hocdopa, BpéfIzHOTeKa
dbochopconepsxkamue KuciaoTel. Conu 1
(bOChOpHOi KHCTOTE! https://m.edsoo.r
OCQOPHOH KHCTO u/c7a2d429
bubnuoreka
[Tpumenenue Gpocdopa u ero OK
coenuHeHni. DochopHbIe 1
5 https://m.edsoo.r
YROOpEHHA w/a218070a
[TpakTuyeckas padora Ne 6. bubnmoreka
Pemrenue skcriepuMeHTaIbHBIX 33124 [HOK
o TeMe "A3ot u pocdop u ux https://m.edsoo.r
coenuHeHus" w/8175ac3f
Yrnepos: HaX0XIeHUE B IPUPOJIE, bubmmoreka
aJUIOTPOIIHBIE MOAU(DUKALIUY; LIOK
¢bu3nueckre 1 XUMHYECKUE https://m.edsoo.r
CBONCTBA, IPUMEHEHHE u/1eb19f%e
Oxkcun yrnepona(Il), okenn BI/IO(zHOTeKa
yriepona(lV), yronbHas kuciiora u 1
.. https://m.edsoo.r
ce com w/dbas8adf
bubnuoreka

Pemenne 3aaa4 pa3JIM4HbIX THIIOB

[HOK
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https://m.edsoo.r
w/6029b609

Kpemuuii: Hax0XJIeHHE B IPUPOJIE,
CIIOCOOBI TOJTyYeHUS, (HPU3UIECKUE U
XUMHUYECKHE CBONCTBA

bubnuoreka
HOK
https://m.edsoo.r
u/143558ab

Oxkcun kpemuus(I1V), kpemuuenas
KHCJIOTA, CUIINKATBI

bubnnoreka
LHOK
https://m.edsoo.r
u/3170e7bl

[TprMeHEeHHEe KPEMHUS K €T0
coenunenuii. CTeKIo, ero
HonyquHe, BHUJIBI CTCKJIA

bubnunoreka
LHOK
https://m.edsoo.r
1u/393cdac0
https://m.edsoo.r
u/5823cefb

Pemenne 3aaa4 pa3JIM4HbIX THIIOB

bubnmoreka
LHOK

https://m.edsoo.r
wb6241801

Cucremaruzanus 1 00001menue
3ganni 1o reme "Hemertamnsr"

Bbubmmoreka
LHOK

https://m.edsoo.r
u/6e864db5

Konrponbnas pabota o reme
"Hemeramisl"

bubmmnoreka
LHOK

https://m.edsoo.r
u/d0484¢76

AHanu3 pe3yJbTaTOB KOHTPOJIBHOM
paboThI, KOPPEKIIUS OIINOOK

bubmmnoreka
LHOK
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https://m.edsoo.r

u/2b7e9510
ITonosxkeHue MEeTaNIOB B
Ilepunonnueckoii cucreme bubnmnoreka
XUMHUUYECKHUX DIIEMEHTOB. [TOK
OCcoOCHHOCTH CTPOCHUS https://m.edsoo.r
AJIEKTPOHHBIX 000JI0UEK ATOMOB u/9839c16¢
METAJIOB
. bubnnoreka
OO0mue ¢puznuecKre CBOMCTBA OK
MeTaJuioB. [ [pyuMeHeHune MeTaioB B a
SLITY 1 TexHHKE https://m.edsoo.r
y w/51dac9d3
Bubmnoreka
CnuaBel MeTaiuioB. Kopposust [IOK
METAaJIJIOB https://m.edsoo.r
w/42b872e3
Bbubmnoreka
LHOK
Pemenue 3aay pa3iMuHbIX TUTIOB
https://m.edsoo.r
w/e3de37b6
. bubnnoreka
DIIEKTPOXUMUYECKUN PSIJT OK
HanpspKeHud MetayuioB. Ooue 1
CIIOCOOBI MOIVUYEHUS METAILIOB Bl mnlsoo
y w94eb377a
OO0m1as xapaKTepUCTHKA METAJIIIOB
. Bubmnoreka
IA-rpynne! [leprnoguueckoit
CHUCTEMBI XUMHYECKUX DJIEMEHTOB. HOK
o o https://m.edsoo.r
Hatpuii u xanuii: nony4enue,
u/el2¢c26b3

(1)I/I3I/I‘IGCKI/IC N XUMHWYCCKHEC
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CBOICTBA, MPUMEHEHHE MTPOCTHIX
BEIIECTB U UX COEIUHEHUN

OO01mas xapakTepuCTUKa METaIIOB
[TA-rpynmns [Tepuoanueckoit

bubnmoreka
CHUCTEMbI XUMUYECKHUX DJIEMEHTOB.
Marnuii 1 KajapLUuii: OIyYEeHueE, HOK
https://m.edsoo.r
bu3HYeCcKre U XUMHIECKUE
. u/7¢3e49c0
CBOMCTBA, IPUMEHEHHUE MTPOCTHIX
BELIECTB U UX COCIUHEHUI
bubnuoreka
JXKécTkocTb BOJBI M CIOCOOBI €€ [IOK
yCTpaHEHUS https://m.edsoo.r
uw/c74bfae9
. bubanoreka
AJIIOMUHM: TTOTyYEHHE, OK
buznyecKkue u XUMHYECKHe 1
. https://m.edsoo.r
CBOIICTBa, MPUMEHEHHE
> 1P w/0e79b266
AmpoTtepHbIe CBOIICTBA OKCHJIA U bubnuoreka
TUAPOKCH/IA ATFOMHUHHUS, [IOK
THIPOKCOKOMINIEKCHI AIIIOMUHMUS, UX https://m.edsoo.r
NIPUMEHEHNE u/5d12d318
Pemenue 3amau pa3nuyHbIX TUIIOB
[TpakTuueckas padora Ne 7. bubnuoreka
Peuienne sxcnepuMeHTaNbHBIX 3a/1a4 LIOK
o TeMe ""MeTaiibl TiIaBHBIX https:/m.edsoo.r
noarpymm" u/27a4af43
OO01mas xapaKTepUCTUKA METAIIIOB bubnmnoreka
no6ounbIxX oarpynn (b-rpymm) HOK
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[Tepuoanyueckoit CUCTEMBI

https://m.edsoo.r

XHMHUYCCKHX DJICMCHTOB u/610d7431
duszndeckre U XUMHAUECKIE brbmmorexa
CBOICTBa XpOMa M €ro COCIUHEHUH, HOK
https://m.edsoo.r
UX IPUMEHEHUE w991 1bef3
Baxwuerime coeIMHEHNs] MapraHua. bubmmorexa
IlepmaHranar kanus, ero LOK
g https://m.edsoo.r
OKHCJIMTENLHBIE CBOMCTBA /039d69¢8
duznyeckre U XUMHUUECKIE Bubnnorexa
CBOICTBA JKeJIe3a U €r0 COCAUHCHUM. [IOK
ITonyyenue u NpUMEHEHHUE CIUIABOB https://m.edsoo.r
Kenesa w/1b7f8741
dusznyeckre 1 XUMUUYCSCKHUE bubmotexa
CBOMCTBA MEJIH B €€ COSIMHEHNH, NX HOK
https://m.edsoo.r
MIPUMEHEHHE W2be0f54
duznyeckre 1 XUMHUUECKHE bubnnoreka
CBOICTBA ITMHKA U €T0 COCAUHCHUI, LHOK
UX IPUMEHEHHUE. https://m.edsoo.r
I'MApOKCOKOMILIEKCHI [IMHKA wblf2beal
[TpakTnueckas padora Ne 8. bubnuoreka
Pelenue skcneprMeHTaIbHBIX 3a/1a4 1(0) 8
o TeMe "MeTasibl TOO0YHEIX https://m.edsoo.r
noarpymm" u/a6e352ea
bubnnorexa
Pemenne 3a1a4 pa3IMyHbIX TUIIOB [HOK

https://m.edsoo.r
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O00011IEHNE U CUCTEMATHA3AINS bubmorexa
M3YUYEHHOT0 MaTepHalia 1o Teme LOK
N S— https://m.edsoo.r
w/e91£e975
bubnnoreka
KonrponbHas pabota o reme [HOK
"Merasmibr" https://m.edsoo.r
u/83f63ea3
bubmuoreka
AHanu3 pe3ynabTaTOB KOHTPOJIbHOMN HOK
paboThI, KOPPEKIHS OMINOOK https://m.edsoo.r
u/9ebfi2fd
Ponb xumun B obecrieyeHuu bubnnoreka
YCTOMYHUBOTO pa3BUTHUSA LIOK
yenoBeyecTBa. [loHATHE 0 HAyYHBIX https://m.edsoo.r
METOJIaX MCCJIEIOBAHUS BEIIESCTB w/080fe110
Hayunble npuHLIMIIBI OpraHu3anuu bubmmoreka
XMMHYECKOT0 MPOU3BOCTBA. LHOK
[TpoMbIIIIeHHBIE CITOCOOBI https://m.edsoo.r
HOJTyYCHUsI BAYKHEHIIINX BEIICCTB u/2e45ad4f
XUMUYECKOE 3arpsi3HEHUE bubmmorexa
OKpPY’KaIOIIEH Cpellbl U €ro LOK
https://m.edsoo.r
MTOCIICZICTBUS WOFl 1bf51
bubnmoreka
XUMUs ¥ 310pOBbE YEIOBEKA. [HOK

JlexapcTBeHHBIE CpencTBa
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MMPOBEPSIEMBIE HA EI'D 11O XUMUU TPEBOBAHUS K
PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOTPAMMBI CPEJHET'O OBIIET'O OBPA3ZOBAHUSI

Kon
NMpoBepPsSIEMOro
TpeOOBaHUs

IIpoBepsiemble TpeGOBaHNS K MPeIMETHBIM Pe3yJIbTaTaM OCBOEHUSI
OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl CPpeIHEro 0011ero
o0pa3oBaHus

1

BitaneHue cucteMoi XUMHYECKUX 3HAHWM, KOTOPAsi BKIKOYACT:

1.1

OCHOBOIIOJIAraloIe MOHATUS (XUMHUYECKHM AJIEMEHT, aToM, H30TOIbI,
AIIEKTPOHHAs 000JI0YKa aToma, S-, p-, d-3NEeKTPOHHBIE OPOUTAIN aTOMOB,
OCHOBHOE M BO30YXIEHHOE COCTOSHHE aToMa, MOH, MOJIEKYJa,
BAJIEHTHOCTb,  3JIEKTPOOTPHULIATEIIBHOCTD, CTENIEHb  OKHUCIICHHUS,
XUMHUYECKasi CBsI3b (O- U T-CBS3b, KPAaTHbBIE CBSI3U), THOpUAM3ALMSL
aTOMHBIX OpOuTasel, KpUCTaUIMuecKas pemeTka, Mojb, MOJISIpHas Macca,
MOJISIpHBI 00BEM, MOJISIpHAs KOHLEHTpalMs, pacTBOPbl (HUCTHUHHBIE,
JUCIIEPCHBIE CHUCTEMBI), KPUCTAUIOTUAPATHI, YIJIEPOAHBIA  CKEJeT,
(GyHKIMOHAJIbHAs TpyNNa, paguKkai, U30Mephl, CTpYKTypHas (opmyia,
u3oMepust (CTpyKTypHas, TeoMeTpuueckass (LuC-, TpaHCHU30MEpHs),
rOMOJIOTHYECKUI  psAZl, TOMOJIOTH, YIJIEBOJOPOIbl, KHUCIOPOA- U
a30TCO/EpKaIUe COECJUHEHUs, OHMOJIOTMYECKH AaKTHBHBIE BEILECTBA
(yrneBoabl, *UpbI, OEIKH), MOHOMEp, NOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIDHBIE ~ COCTUHEHUS, KPEKUHI, pUGOPMHUHT, THIIbI
XUMHUYECKHX peakiuil (OKMCIUTEIbHO-BOCCTAHOBUTEIbHbBIE, 3K30- U
SHIOTEPMUYECKUE, PEaKIIMd MOHHOrO OOMEHa, TOMO- U Te€TepOreHHBIE,
o0paTtumMble ¥ HEOOPAaTUMBIE), PACTBOP, INEKTPOIHUTHI, HEITEKTPOIHUTHI,
AIIEKTPOJINTUYECKAs. AUCCOLUALMS, CTENEHb JUCCOLMALNN, OKUCIUTED,
BOCCTAHOBUTEIIb, D3JIEKTPOJIU3, CKOPOCTh XUMHUECKOW peakluH,

XUMHUYECKOE PAaBHOBECHE)

TEOPUU M 3aKOHBI (TEOpHs XMUMHUYECKOrO CTPOCHUS OPraHMYECKUX
BemectB A.M. BytnepoBa, Teopus 3JIEKTPOIUTHUYECKON TUCCOIMAINH,

[lepuonnueckuit 3akon J[.M. MeHneneeBa, 3aK0OH COXpaHEHHUsI MAacChl),

1.2 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3bIK XUMHHU, MHUPOBO33PEHUECKHUE
3HAHMA, JIeXKAIIUE B OCHOBE IOHUMAaHUSA NMPUYMHHOCTH U CUCTEMHOCTH
XUMUYECKHUX SIBJICHUM, COBPEMEHHBIC IIPEICTABICHHUS O CTPOCHUU
BEILECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HaIMOJIEKYJISIPHOM YPOBHSX

13 IIPEICTABICHUSA 0 MEXaHU3Max XUMHUYECKHUX peakuui,

TEPMOIUMHAMHNYCCKUX U KHHCTUICCKUX 3daKOHOMCPHOCTAX HUX IIPOTCKAHUA,




O XUMHNYCCKOM PAaBHOBCCHUH, JUCIICPCHBIX CUCTCMAX

1.4

(I)&KTOJIOTI/I‘{CCKI/IG CBCIACHHUA O CBOﬁCTBaX, COCTaBC, MOJYUCHUU H
Oe3omacHoM HCIIOJIb30BAHUH BaKHEHIITHIX HCOPTraHNMYCCKHX n

OpPraHNYECKUX BEUIECTB B ObITY U MPAKTUUECKOH NeSTETbHOCTH YeJIOBEKa

1.5

oOuye Hay4yHble MPUHLUIBI XUMHUYECKOTO MPOU3BOJCTBA (HAa MpUMeEpe
MIPOM3BOJICTBA CEPHOM KHCIOTHI, aMMHaKa, METaHoJa, NepepaboTKu

HeTH)

CdopMupoBaHHOCTH YMEHUH BBISBIISITH:

2.1

XAapaKTCPHBIC IPU3HAKHU U B3AUMOCBA3b NU3YUYCHHBIX HOHSITI/Iﬁ, IMPUMCHSAITH
COOTBCTCTBYIOIIMC TIOHATHA TIIpU OHNHCAHUH CTPOCHUSA U CBOMCTB

HCOPTaHNYCCKUX U OPTraHNYCCKUX BCIICCTB U UX HpeBpaHIeHI/If/'I

22

B3aMMOCBS3b XMMHYECKUX 3HAHUM C MOHATUIMU U MMpEACTAaBICHUAMU
APyrux npe€aMeToB IJid 0oJyiee OCO3HAHHOI'O MOHUMAHUA U OOBICHECHHUS

CYHIHOCTHU MAaTCPUAIBHOTO CAMHCTBA MHPa

CdopMupoBaHHOCTH YMEHUS HCIIOJIb30BATh:

3.1

HaMMCHOBaHUA XHMHUYCCKHUX COC}II/IHGHI/Iﬁ MCKIAYHApPOAHOTO COI03a
TeopeTI/IquKOﬁ n HpHKJIﬁIIHOﬁ XUMHUU W TpPUBUAJIBHBIC HA3BAHUA
BCIICCTB, OTHOCAIIMUXCA K H3YUYCHHBIM KJIaCCaM OPraHUYCCKUX H

HCOPIraHUYCCKUX COGI[I/IHCHI/Iﬁ

32

XUMHUYECKYI0 CUMBOJIUKY JJIsi COCTaBJIeHHsS (POpPMYT HEOpraHMYECKHX
BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAILIEHHBIX

U CKEJIETHBIX) (OPMYJI OPTraHUYECKUX BEIIECTB

CdopMupOBaHHOCTH YMEHUS KIIACCUPUIIIPOBATE:

4.1

HCOPTraHNUYCCKUEC BCHICCTBA, CAMOCTOATCIBHO BLI6HpaTI> OCHOBAaHUSA U

KPUTEPHH JUTS KITaCCU(PUKAIIMN N3yYaeMbIX XUMUYECKHX 00bEKTOB

42

OpPraHru4ycCKUe BCIIECCTBA, CAMOCTOATCIIBHO BI)I6I/IpaTI> OCHOBaHHUsA U

KpUTCpHU I KJ'IaCCI/I(l)I/IKaI_II/II/I HU3Y4aCMbIX XUMHWYCCKUX 00BEKTOB

43

[0 pa3JUYHbIM IpU3HAKAM (YUCIy U COCTAaBy PEAarupyrOLIUMX BELIECTB,
teroBoMy 3(dexty peakuuu, H3MEHEHUIO CTEleHEeH OKUCIICHHS

AJIEMEHTOB, 00PATUMOCTH PEAKIIUU, YHACTHUIO KaTaInu3aTopa)

CdopMUpOBaHHOCTh YMEHHUS XapaKTEPHU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM U BO30Y>K/IEHHOM COCTOSIHUM) U HOHOB XUMHUYECKUX
anemeHToB 1 — 4 nepuonos [lepuognaeckoii cucremsr [I.11. Menneneera
U HUX BaJICHTHBIC BO3MOKHOCTHU, MCIIOJIB3YyA IMOHATUA S-, p-, d—

QJICKTPOHHBIC 0p6I/ITaJ'II/I, OQHCPICTHUYCCKUC YPOBHHA

C(bOpMHpOBaHHOCTL YMCHHA O0OBICHATH 3aKOHOMCPHOCTH H3MCHCHMHA




CBOMCTB XMMUYECKHUX DBJIEMEHTOB U O6p33yeMLIX HMH COCOUHEHHH IO

[eproIaM U Ipynmnam

C(l)OpMI/IpOBaHHOCTB YMCHHA  COCTABJIATHL  YPABHCHUA  XUMHYCCKHUX

7 peaknuii ¥ pacKpbIBaTh UX CYIIHOCTB:
71 OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKI[HI TOCPECTBOM COCTABICHHUS
' AIIEKTPOHHOI'O OajlaHCa 3TUX peaKIUi
YpaBHEHUS PEAKIUI pa3iuyHbIX THUIIOB; IIOJHBIE M COKpalIEHHbIE
7.2 YpaBHEHHUS peakuil HOHHOTO 0OMEHa, YUYUTHIBAs YCIIOBUS, IPU KOTOPBIX
3TH peakluyu UAYT 10 KOHIIa
73 peaknuii TUAPOJIHN3a, PEeaKLUUi KOMIUIEKCOOOpa3oBaHMs (Ha NpHMEpe
' THJIPOKCOKOMIUIEKCOB LIMHKA U aJTFOMUHMS)
8 CdopMupoBaHHOCTH YMEHUS OATBEPHKIATh:
HAa KOHKPETHBIX TMpUMepax XapakTep 3aBHUCHUMOCTH PEaKIMOHHOMN
CIIOCOOHOCTH OpPraHMYECKUX COEIUWHEHUH OT KPaTHOCTH U THUMA
8.1 KOBAJICHTHOH CBSI3M (G- M TT-CBSI3H), B3aUMHOT'O BIIUSTHUS ATOMOB W TPYIIIT
aTOMOB B MOJIEKYJIaX, a TAKXKe OT OCOOCHHOCTEH pean3aliuy pa3InaHbIX
MEXaHHU3MOB MIPOTEKAHUS pPeaKIuil
82 XapaKTEepHbIE XMMUYECKHE CBOWCTBA BEIIECTB COOTBETCTBYIOLIMMHU
' HKCIIEPUMEHTAMU U 3alUCAMU YPAaBHEHUN XUMUYECKUX pPeaKLnit
CdopMUpOBaHHOCTh YMEHHUS XapaKTEepPH30BaTh COCTAaB U BaKHEHUIIIHE
CBOIICTBa BENIECTB, MNPUHAMICKAIIUX K OMNPENCIEHHBIM KjaccaMm H
9 rpynmnaM COeIMHEHUH (ITPOCThIC BEIIECTBA, OKCHIBI, THIPOKCHIBI, COJIH;
YTIEBOIOPOABI, IPOCTBIC A(DUPBI, CIUPTHI, (EHOIBI, abJACTUIbI, KETOHBHI,
KapOOHOBBIE KHUCIIOTHI, CIOKHBIE A(UPHI, KUPHI, YTIEBOJbI, aMHHBI,
aMUHOKHCIIOTBI, OCITKN)
CdopMUpoBaHHOCTh YMEHHUS MPOBOJAUTH PACUYETHI MO XUMHUYECKUM
10 dopMynaM M YpaBHEHUSM XUMMUYECKHX PEaKIHUil C HCIOJIb30BAHUEM
(bU3NUECKUX BETUYHH:
Macchl (00bEMa, KOJIMUecTBa BELIECTBA) IPOAYKTA PEaKUH, €CIIU OJHO
10.1 13 UCXO/IHBIX BEIIECTB JIaHO B BUJIE PACTBOPA C ONPEACIEHHOW MAacCOBOM
JI0JIel pacTBOPEHHOTO BEIIECTBA HIIU IaHO B U30BITKE (MMEET MPUMECH)
10.2 MaccoBOH WM 00BbEMHOM J0JIH, BBIXO/1a ITPOIYKTA PEAKIIUU
10.3 TeII0BOTO 3 eKTa peakuuit
10.4 00BEMHBIX OTHOIIEHUI ra30B
10.5 10 HaX0XKJICHUIO XUMHYECKOU (DOPMYJIbI BEIeCcTBa
11 Brnanenue cucremoil 3HaHUM O METOJAX HAYYHOTO IO3HAHUS SIBICHUUN




npupoabl, UCTIOJIB3YEMbBIX B CCTCCTBCHHBIX HAYKAX U YMCHHUC IIPUMCHATH
9TW 3HAHHA IIPpU SKCICPUMCHTAJIBbHOM HMCCICIOBAHUN BCHICCTB M IJIA
OOBSACHECHUS XHMHUUECKUX SIBJ'IGHI/II\/'I, HMCIOIIUX MECTO B IIPUPOJL,

HpaKTquCKOﬁ JACATCIIBHOCTH YCJIOBCKA U B HOBCGI[HCBHOI71 JKHU3HU

12

ChopMupOoBaHHOCTh YMEHUS TIPUMEHSTH (UCITOJIL30BATh) 3HAHKS O COCTABE
U CBOWMCTBAaxX BEIIECTB MJIsI DKCIEPHUMEHTAIbHOW MPOBEPKU THUIIOTE3
OTHOCHTEJIbHO 3aKOHOMEPHOCTEH TPOTEKaHUS XMMUYCCKHX PEaKIUd U
NPOTHO3UPOBAHHUS BO3MOXKHOCTEH WX OCYIIECTBJICHUS; CHCTEMHBIE
XUMHUYECKHE 3HAHUS I OOBSICHCHHS W TPOTHO3UPOBAHUS SIBJICHHIA,
UMEIOINX E€CTECTBEHHOHAYYHYIO MPHUPOAY; JJIS MPUHSATHS TPAMOTHBIX

peI_HeHI/Iﬁ HpO6J’I€M B CUTyalusiaX, CBA3aHHBIX C XUMHEH

13

ChopMupoBaHHOCTh YMEHHS IUIAHUPOBATH U TNPOBOAUTH XUMHUECKUI
OKCTIEPUMEHT (MOJyYeHHEe M H3Y4YEeHHE CBOIMCTB HEOPTaHHMYECKHX U
OpPraHWYECKHX BEUIECTB, KAYECTBEHHBIE PEAKIMH YTJIEBOIOPOJIOB
pa3IMYHBIX KJIACCOB M KHUCIOPOJCOJCPKAIINX OPTaHUYECKUX BEIIECTB,
pelieHre  3KCIEepUMEHTANbHBIX  3a7ady [0  PaclO3HaBaHUIO
HEOPraHWYECKUX M OPraHMYECKHX BELIECTB) C COOJIOACHHEM IIpPaBHII
Oe3omacHoro  oOpallleHHMss C  BellecTBaMH U J1abOpaTOPHBIM
obopynoBaHueMm; (HopMyIHpOBaTh LEIU UCCIIEAOBAHUS; NPEJICTABIATH B
pa3nuyHoil Qopme pe3ydbTaThl SKCIEPUMEHTA, AaHAIU3UPOBATh U

OLICHUBATh UX JOCTOBECPHOCTH

14

ChopMupoBaHHOCTb YMEHUSI OCYLIECTBIIATH lieJICHANPaBIEHHBINA MOMCK
XUMHUYECKON HH(OPMALIUY B PA3IMYHBIX HCTOYHUKAX (Hay4YHast U yueOHO-
Hay4Has JIUTepaTypa, CpeCTBa MacCOBOM HH(pOpMaNnu, ceTh IHTepHET 1
JpyTue), KPUTHUECKH aHAIU3UPOBAaTh XHMHUYECKYI HWH(OpMAIHIO,
nepepabarbiBaTh €€ U HCHOJIb30BATH B COOTBETCTBMU C ITOCTABJIEHHOM

y4eOHOM 3amaueit

15

ChopMHUpPOBAaHHOCT, YMEHHsI TPOTHO3UPOBATh, AHAIM3UPOBATH U
OIICHWBATh WH()OPMAIHIO C TO3UIUH DKOJOTUICCKOW OE30macHOCTH
MOCTIEACTBHI OBITOBOW WM TPOU3BOACTBEHHON NESTEIBHOCTH YENIOBEKa,
CBA3aHHOM C TmepepabdoOTKON BemecTB; CGHOPMUPOBAHHOCTh YMEHUI
0CO3HABATh OMACHOCTh BO3/ICMCTBUS HA JKUBBIE OPTraHU3MbI OITPEICTEHHBIX
BEIIECTB, ITOHMMAs CMBICI TIOKa3aTels MPEAeTbHOW JOMYyCTUMOU
KOHIICHTPAIlMU, U TOSCHATh HAa MpHUMEpax CHOCOObI YMEHBIICHUS U

NpeaAOTBpallICHUA UX BPCIHOI'O BOSHeﬁCTBHﬂ Ha OpraHu3M YCJIOBCKaA




HEPEYEHD 2JIEMEHTOB COIAEPKAHUA, IIPOBEPAEMbIX HA EI'D
o XuMumn

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

TeopeTnyecknue OCHOBbI XUMUHU

1.1

Crpoenne BemectBa. CoBpeMeHHas MOJENb CTPOECHHS aToma. Pacmpenenenue
DJIGKTPOHOB [0 DHEPreTHYECKUM YpoBHsAM. Kilaccupukamus XUMHUYECKUX
35eMeHTOB. OCOOEHHOCTH CTPOSHHSI SHEPIreTUUECKUX YPOBHEH aToMoB (s-, p-, d-
sneMeHToB). OCHOBHOE M BO30YKIEHHOE COCTOSIHHS aTOMOB. DJIEKTPOHHAsS

KoH(puryparus atroma. BaneHTHBIE 371€KTPOHBI

1.2

Ilepuonnueckas cucrtemMa xuMmudeckux dnaemeHtoB JI.M. Menneneesa.
O®usnueckuit cmbicn llepuoanueckoro 3akona .M. MenneneeBa. [Ipuunnsl u
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB JIEMEHTOB M UX COEIMHEHMI 110 IeproaM
U TIpynnaM. 3aKOHOMEPHOCTHM B HW3MEHEHUM CBOWCTB IPOCTHIX BEIIECTB,

BOOOPOJHBIX COG)II/IHGHI/II\/’I, BBICHINX OKCHUAOB U TUAPOKCHUIOB

1.3

BanentHocTb. DneKTpooTpHUIIaTeIbHOCTh. CTENEeHb OKUCIICHUS

1.4

Buapl xumudeckoi cBs3u (KOBaJeHTHAs, MOHHAsS, METAJUIMYECKasi, BOJIOPOIHAS)
U MEXaHU3MbI €€ o0pa3oBaHusi. MexMOoeKyIsipHbIe B3auMoeiicTBus. BemecTra
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHHMSA. THIBI KPUCTAUIMUECKUX

peIHéTOK. 3aBHCHUMOCTH CBOMCTBA BCIICCTB OT THUIIA KpHCT&J’IJ’IH‘lCCKOﬁ peI_HéTKI/I

1.5

XuMHu4yecKas pcaKknus. Knaccmbm(auml XUMHUYCCKUX peaKHI/Iﬁ B HCOPI: QHUYECKOM

n OpF&HH‘—IGCKOfI XHAMUH. 3aK0H COXpPAaHCHUA MaCChl BCIICCTB

1.6

CKopocTb peakinu, e€ 3aBUCUMOCTD OT PAa3IMYHBIX (PaKTOPOB

1.7

TemoBbie 3 GeKThl XUMHUUECKHX peakiuil. TepMoxumMuieckue ypaBHEHUs

1.8

O6patumbie peaknuu. XUMHUYECKOe paBHOBecwe. MDaKTOphI, BIUSIOMNAE Ha

COCTOsIHME XuMu4eckoro pasHosecus. [Ipunnun Jle [larense

1.9

OnekTponutrdeckas aucconuanus. CwibHBIE W cladbie dekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEIICCTB: KHCIAs, HeWTpaibHas, menovnas. CreneHb

nUccomuany. Peakuy MOHHOTO 0OMeEHa

1.10

I'uaponus coneii. Monnoe npousBenenue Boabl. Bomopoausiii nokasarens (pH)

pacTBopa

1.11

CriocoObI BbIpaXEHUsI KOHLIEHTPAIIMH PACTBOPOB: MAacCOBast JA0JIS PACTBOPEHHOTO
BELIECTBA, MOJISIPHAsI KOHIIEHTpalusl. HachlllieHHbIE M HEHACBILIIEHHBIE PACTBOPBI,

pactBopuMocTbh. Kpucramioruaparsl

1.12

OKHUCIINTEIIFHO-BOCCTAHOBUTEIIBHEIC PCaKINU. HOBGI[CHI/IC BCIICCTB B Cp€aax C

pa3HbIM 3HaueHueM pH. Mertoabl anekTpoHHOro OanaHca




1.13

DJIEKTPOJIN3 PACTBOPOB U PACIIaBOB COJIEH

OCHOBBI HEOPraHUYECKON XUMHUH

2.1

Knaccudukanus Heopranndeckux coennHeHuil. HomeHknaTypa HeopraHu4eckux

BCIICCTB

2.2

XHWMHYECKUE CBOWCTBA BAXKHEHIITMX METAITIOB (HATPHH, Kaui, KaJIbIIUA, MarHUAM,
QTIOMUHUM, IIMHK, XpPOM, Kelie30, Melb) U ux coeauHeHui. OOmme crmocoObl

MOJIYy4YCHH A MCTAJUIOB

2.3

XUMHYECKHE CBOMCTBA BAXKHEHIIIMX HEMETAIOB (TajOreHOB, CEpbl, a30Ta,
dochopa, yraepoma UM KpeMHHSI) M WX  COCNMHEHWHA  (OKCHIOB,

KHUCJIOPOJICO/IEPIKALIUX KUCIOT, BOAOPOJHBIX COEAUHEHNUN )

24

I'enernueckas cBs3b HCOPTaHNYCCKUX BCHICCTB, NPUHAMJIC)KAIIUX K pA3JIMYHBIM

KjaccaM

2.5

###Par### I nenTudukanus HeopraHMIECKUX coequHennii. KauecTtBeHHbIE

PCaKM Ha HCOPTaHNYCCKUEC BEIICCTBA U HOHBI

OCHOBBI OPTraHUYECKON XUMUHU

3.1

OcCHOBHbBIE TOJOXEHHUSI TEOPUM XUMHUYECKOTO CTPOEHHUS OpraHHYeCKHX
coenuaeHnii A.M. BytiepoBa. YriepoaHbIii CKeleT OpraHUuYeCKOW MOJICKYJIBI.
KpaTHOCTh XMMHYECKOH CBSI3U. S- M P-CBA3H. Sp3-, sp2-, sp-TUOpUAM3ALUU
opOuTaneit aTOMOB yriaepoaa. 3aBUCUMOCTb CBOWCTB BEIIECTB OT XUMHUYECKOTO

cTpoeHusa MoJiekyJsl. ['omomnoru. ['omonornueckuit psaja. MzoMepust 1 ©30Mepbl

32

[NonsTHe 0 PyHKIMOHATBHOM Tpynie. OpHeHTaMOHHBIE YPPEKTHI 3aMeCcTUTEIEeH

3.3

[IpencraBnenue o kimaccudukanuum opraHuyeckux BemiecTB. HomeHkiaTypa
OpPraHMYECKUX COECOUHEHUH (CHUCTeMaTHyecKas) W TpUBUAJIbHbIE HAa3BaHUSA

BAKHEUILUX NIPEACTAaBUTEIIEH KIIACCOB OPTaHUYECKUX BELIECTB

3.4

CB0OOIHOPATMKAILHBIA M HIOHHBIN MEXaHU3MBI peakiuu. [loHsTHe 0 HyKIIeodie

u snektpodune. [IpaBuno Mapkosuukosa. [IpaBumno 3aiinieBa

3.5

Ankanbl. XMMUYECKHUE CBOMCTBA aJKAaHOB: TaJIOTEHUPOBAHUE, ETUAPUPOBAHUE,
TEPMUYECKOE pPa3loKEeHHe, KPEKUHI, Hu3oMepusanusi, ropenue. IlomyueHue
ankaHoB. [{uknoankansl. Crienuduka CBOMNCTB MUKIOATKAHOB C MAJIBIM pa3MepOM

UKJIAa. PeaKHI/II/I MPUCOCOANHCHUSA U pAJUKAIIBHOTO 3aMCIICHUA

3.6

AnkeHpl. XUMHUYECKHE CBOMCTBA: PEAKIMM MPUCOSANMHEHUS (TajJoreHUpOBaHUE,
TUIPUPOBAHUE, TUIAPOTraJOr€HUPOBAHUE, TUApPATAlLUs), TOPEHUs, OKUCIECHUS U
nonauMepuzaiuu. IIpombluieHHble ¥ J1a0OpaTOpHBIE CHOCOOBI  MONTyYEHHS

AJIKCHOB

3.7

Ankanuenbl. XUMHUYECKUE CBOMCTBA AIKAJUEHOB: PEAKIMHU MPUCOCIUHEHUS

(rugpupoBaHue, TajoreHHpPOBaHHUE), TOpeHuss U noiaumepuszauuu. [lomydenue




AJIKaINCHOB

3.8

AnknHpl. XMMUUYECKHE CBOMCTBA: PEAaKLMM NPUCOENAUHEHUs (FaJIOT€HUPOBAHUE,
THJIpUPOBaHUE, THApATalysl, THAPOraJOreHUPOBAHUE) KAK CIIOCOO IMOTydYeHHS
MOJINMEPOB M APYIMX IOJE3HBIX MPOAYKTOB. Peakumu 3amemenus. I'opeHue
aleTUIICHA KaK UCTOYHHUK BBICOKOTEMIIEPATYPHOTO IIJIAMEHU ISl CBAPKU U PE3KU

MCTAJIJIOB. HpI/IMeHeHI/Ie alcTUJICHa
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ApeHnbl. XUMUYeCKHE CBOICTBa OE€H30J1a: PEAKLIUH AIEKTPO(UIBHOTO 3aMEILeHHS,
NPUCOEIUHEHUsT  (TWApUpOBaHMWE, TaJloreHUpoBaHue). Peakuus ropeHwus.
OcoOeHHOCTH XUMUYECKUX CBOWUCTB Tomyoia. [lonyuenue 0enzona. OcobeHHOCTH
XUMHUYECKHX CBOMCTB cTHpoia. [lomumepusanus ctuposna. CriocoObl moTydeHus

U IPUMCHCHHEC apOMATHUYCCKUX YTIICBOAOPOI0B

3.10

Cnuptel.  IlpenenbHple  OJHOATOMHBIE CHUPTHI. XHUMHUYECKHUE CBOMCTBa:
B3aUMOJICIiCTBME €  HaTpueM Kak CI0cO0  YCTaHOBJIGHUS — HalU4us
THJPOKCOTPYNNBI, C  TaJOr€HOBOAOPOJAMH  KaK  CIOCOO  IMOJSydYeHMs
pacTBOPUTENIEH, BHYTPU- U MEKMOJIEKYJISIpHAsL Aeruaparanus. Peakius ropexus.
[lonyuenune »sTaHONa: peakuuss OPOXKEHUS TIJIIOKO3bI, TUApATalus STUIICHA.
OTUJICHITIMKONIb U TIMLEPUH KaK MPEACTABUTEIM INPEAEIbHBIX MHOIOATOMHBIX

CIHUPTOB

3.11

®enon. XuMHUecKHe CBOWCTBAa (eHona (peakuuu C HaTpueM, THIPOKCHUIOM

Hatpusi, Opomom). [Tomyuenue denona

3.12

Anpaernapl. XMMHUYECKUE CBOMCTBA MPEAEIBbHBIX aJbJCTMIOB: TMIPUPOBAHUE;
KaueCTBCHHBIC PEAKIIMM HAa KapOOHHWJIBHYIO TPYIITy (peakius «CepeOpsSHOTO
3epkana», B3aumoaeiictue ¢ ruapokcuaoM menu (II). [omyuenue npenenbHBIX
albJACTUJIOB: OKHUCIIEHHE CIHPTOB, THApaTaluus aueTuieHa. ALETOH Kak

MIPEACTaBUTENb KETOHOB. OCOOCHHOCTH PEaKIIMK OKUCIICHUS alleToHa

3.13

KapOoHOBBIE KHCIIOTBI. XHWMHUYECKHE CBOMCTBA MPEAEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MypaBbUHON KUCIIOTHI.
HonyquHe HpeILGJIBHLIX OJHOOCHOBHBIX Kap60HOBBIX KHUCJIIOT: OKHCIICHHUC
AJIKaHOB, aJIKEHOB, MEPBUYHBIX CIHPTOB, aJbJACTHAOB. Bricuine mpeaenbHble U

HEMIPEACIIbHBIC Kap60HOBBIe KHUCJIOTHI

3.14

CnoxHbie 23Gupsl ¥ KUPbL. CIIOCOOBI TOTYYSHUS CIIOXKHBIX 3(hupoB. OOpaTUMOCTh
peakuuu drepudukanuu. [IpuMEeHEHHE CIOXHBIX 3(QHPOB B THUIICBOH H
nap@roMepHON MPOMBINIIEHHOCTH. JKUPBI KaK CIIOXKHBIE d(QUPH TNIHIEPUHA U
BBICIIMX KAapOOHOBBIX KHUCIIOT. XUMHUYECKHE CBOICTBAa KHUPOB: THIAPUPOBAHUE,
OKHCIIeHHe. [ Mapoiu3, WM OMBUICHHE, KHPOB KaK CIOCOO MPOMBINUIEHHOTO
MOJTyYEHUsSI COJICH BBICIIMX KapOOHOBBIX KHCJIOT. MBIIA KaK COJU BBICIIUX

KapOOHOBBIX KHCIIOT




3.15

XVMMUYECKME CBOWCTBA IVIIOKO3Bl: PEAKIMM C YYaCTUEM CIIUPTOBBIX U
JIBJETUAHON TPyl M MOJIOUHOKHCIOe OpokeHue. [IpuMeHeHue ritoko3bl, eé
3HAUEHUE B JKU3HEJEATEIBHOCTH opraHusMa. Jlucaxapuisl: caxapos3a, MajabTo3a.
BoccranaBnuBaromue M HEBOCCTaHaBIMBArOIMe aucaxapuisl. [uaponus
nucaxapunoB. [lonucaxapuiel: kpaxmal, IIIUMKoreH. CTpoeHHe MaKpOMOJEKYJI
KpaxMajla, IJIMKOT€Ha W LeJUIoNIo3bl. (DU3NYecKue CBOMCTBA Kpaxmana H
LEJUTI0N03bl. XUMUYECKHE CBOMCTBA Kpaxmalia: THPOJIN3, KaueCTBEHHAs PEaKIUs
¢ noaoM. XMMHYECKHE CBOMCTBA IIEJUTIONIO3BI: THUAPOIHN3, MOMydeHHe 3(upoB

LeJr0JI0361. IToHsaTre 00 HCKYCCTBCHHBLIX BOJIOKHAX (BI/ICKOSa, areTaTHBIN I_I_IeJ'IK)

3.16

AMUHBI. AMUHBI KaK OpraHU4e€CKHE OCHOBAHHUS: PEAKLUUU C BOAOW, KUCIOTAMU,
peaknus TOpeHUs. AHWIMH Kak TPEICTaBUTENIb apOMAaTHYECKHUX aMHHOB.
XWMHUYECKUE CBOMCTBA aHUJIMHA: B3aUMO/ICHCTBHE C KUCIOTaMU, OPOMHOM BOJIOH,
okucnenue. [lonyyeHne aMrHOB aNKWJIMPOBAaHUEM aMMHAaKa U BOCCTaHOBJICHUEM

HUTPOIIPOU3BOIHBIX YIIIEBOAOPOIOB

3.17

AMUHOKHCIOTHL U OenKu. AMMHOKHCIOTBI Kak am(OTepHble OpraHMYecKue
coequHeHusi. OCHOBHbIE AMMHOKHCIOTHI, oOpasyromue Oenku. XHUMHYecKHe
CBOICTBa OENIKOB: TUAPOIIN3, ICHATYpaLUsl, KaueCTBEHHbBIE (LIBETHBIE) pEaKLIUU Ha

OeKu

3.18

CtpoeHrue M CTPYKTypa MOJUMEPOB. 3aBUCHUMOCTb CBOMCTB IHOJIMMEPOB OT
CTpoeHHus MoJieKyJl. OCHOBHBIE CIIOCOOBI IOJyYEHHsI BBICOKOMOJICKYIISIPHBIX
COEJIMHEHUI: peaky MOJUMEpHU3alMy U NoJuKoHAeHcauu. Knaccuduxanums

BOJIOKOH

3.19

HiHPar### nenTudukanus opraHnYeckux coequHeHni. Pemmenne

OKCIICPUMCHTAJIBHBIX 3aa4 Ha PaCIIO3HABAHUEC OPraHUYCCKHUX BCIICCTB

3.20

I'eneTmyeckas CBA3b MCXKAY KilaCCaMH OPraHu4CCKuX COC,I[I/IHGHI/Iﬁ

XUMHS U )KA3HDb

4.1

XuMus B TOBCETHEBHOW >Kn3HH. [IpaBmiia Ge3omacHOil pabOThl C €IKUMH,

TOPHOYMMU U TOKCUYIHBIMU BCIICCTBAMU, CPECACTBAMUA OBITOBOM XHUMHUH
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XuMUA U 310p0Bbe. XUMHUS B MEAUIIMHE. XUMUS U CEITbCKOE X035UCTBO. XUMUS B
NPOMBIIIJICHHOCTH. XUMUSI M YHEPTEeTHKA: MPUPOIHBIA M MOMYTHBIM HEPTIHON
rasbl, UX COCTaB U Hcnoyib3oBaHue. CoctaB HePTH U €€ nepepadoTKa (IPUPOIHbIE

HCTOYHUKHU YTJIEBOAOPOIOB)

4.3

XuMmus U dKoJorus. XUMHUECKOEe 3arps3HEHHE OKPYXKAIOIMIeH Cpelbl U ero
nocienctus. Oxpana ruspocdepsl, MouBbl, arMocdepbl, Giaopbl U GayHbl OT
XUMHYECCKOI'0 3arpsA3HCHUA. Hp06neMa OTXO0I0B H MMOOOYHBIX IMPOAYKTOB.

AJIBTepHaTI/IBHLIe HUCTOYHHUKHU SHCPIUn

4.4

O6H_II/IG NpeACTABJICHUA O IMPOMBIIIJICHHBIX crocobax MOJIYUYCHUS XUMHUYCCKUX




BCIICCTB (Ha npuMepe IMpou3BOACTBA aMMHAKA, CCpHOfI KI/ICHOTLI). IlépHaﬂ u
OBETHaA MCTAaJLIyprus. Crekio u CHJIMKaTHas MMPOMBINIJICHHOCTD.

[IpomsbrnenHass  opranuueckass  xumuss.  CbIpb€ A OpraHMYecKou

MPOMBIIICHHOCTH
5 HH##Par###Tunbl pacy€THBIX 33124
#HiHtPar#H###PacuéThl Macchl BelecTBa WM 00bEMa ra3oB 10 U3BECTHOMY
5.1 KOJIMYECTBY BEIIECTBA, MACCE UM 00BbEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIIHH
BEIIECTB
52 ###Par###PacuéThl TerioBoro 3¢ exTa peakuuu
53 #H##Par###PacuéTbl 00BEMHBIX OTHOIIICHUH Ta30B NMPU XUMHUYECKUX PEAKITUIX
54 #i#HtPar#Ht#PacuéTrl Macchl (00bEMa, KOTMUECTBA BEIIECTBA) MPOIYKTOB
' peaKIiK, eClIi OJTHO M3 BEIIECTB JJAHO B U30BITKE (MMEET MPUMECH )
55 #H##Par###PacuéTh MacCcOBOM MM 0OBEMHOM JTOJIM BBIXOJIa MPOAYKTA PEaKIuu
' OT TEOPETHUYECKH BO3MOKHOTO
###Par###PacuéTel Macchl (00BEMA, KOIMUYECTBA BEIIECTBA) MPOIYKTA PEAKIIUH,
5.6 €CJIM OJIHO M3 BEUIECTB JIaHO B BUJIE pacTBOPA C ONPEACIEHHON MAaCCOBOM 10y
pacTBOPEHHOTO BEIIECTBA
57 HiHPar#H###PacuéThl C NCIIOJIB30BAHUEM IIOHATUN «MaccoBasi 10JIs1», «MOJISIpHAst
' KOHIIEHTPAIUS», «PACTBOPUMOCTH)
#HiHPar##HaxoxieHue MOJEKyIIpHOI (hOpMyYJITbI OPraHUUECKOT0 BEIIECTBA 110
5.8 €ro MIOTHOCTH ¥ MAacCOBBIM JOJISIM 3JIEMEHTOB, BXOJSIIUX B €r0 COCTAB, UJIH IO

MPOAYKTaM CrOpaHus
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Yueonuk B.B,Epemun, H.E.Ky3bMmenko, A.A./Ipo3nos, B.B.Jlynun .
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