PABOYASA ITPOT'PAMMA
y4e0HOro npeaMmera
«XuMus. Yriay0JeHHbIA YPOBECHb)
s ooydaromuxcs 10 —11 kmaccon



MNOSCHUTEJIBHAS 3AIIMCKA

Pabouast mporpamma 1o XMMHHM Ha ypOBHE CpeaHEro o01ero odpa3oBaHus pa3paboTaHa Ha
ocHoBe ®DenepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «O06 oOpasoBanuu B Poccuiickoit
denepanuny, TpeOOBAaHUHN K pe3ysIbTaTaM OCBOCHUS (eaepaabHOi 00pa30BaTEIbHOM MPOTPAMMBI
cpeanero obmero oopazosanusi(P@OIl COO), npencrasieHHbx B OenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM ctangapre COO, ¢ yuérom Konnenuuu mnpenojaBaHusi y4yeOHOro mpeaMera
«Xumusi» B 00pazoBarelibHbIX opranuzanusix Poccuiickoit denepannu, peaqn3yomnX OCHOBHbBIC
o0Opa3oBaTeNnbHbIe MPOTrPaMMbI, U OCHOBHBIX MOJOXKeHUN «CTpaTeruu pa3BUTHUS BOCIUTAHUS B
Poccuiickoit @enepannu Ha nepuoa 1o 2025 roxa» (Pacnopsokenue [IpaBurenscrea PO ot 29.05.
2015 Ne 996 - p.).

XuMHUsT Ha YpOBHE YIIyOJNEHHOTO W3YYEHHUS 3aHMMAeT Ba)XHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4YHOTO oOpa3oBanus ywammxcs 10-11 kmaccoB. H3ydeHue nmnpeamera,
peanmzyemMoe B yciaoBHsIX Tu(dHepeHIIpPOBAHHOTO, MPOYHILHOTO 00yUeHUSs, TIPU3BAHO 00ECIICYUTh
o011eo0pa3oBaTelbHyl0 U OOUIEKYIBTYPHYIO MOATOTOBKY BBIMTYCKHHKOB IIKOJIBI, HEOOXOAUMYIO
Ui ajanTalud MX K OBICTPO MEHSIOMIMMCS YCJIOBUSIM JKM3HHM B COIMYME, a TaKkKe s
MPOJOJKEHHsS] 00Y4YeHHsI B OpraHu3alusax MpoecCHOHaIbHOTO 00pa30BaHUs, B KOTOPBIX XMMHUS
SBIISICTCS OJTHOW U3 PUOPUTETHBIX TUCIIUILIHH.

B nmnporpamme mno XuMUM Ha3HadeHHE MpeAMeTa «XUMHUS» IOJIy4YaeT MOAPOOHYIO
MHTEpPIIPETallMI0 B COOTBETCTBMM C OCHOBomnojaraiomumu nonoxenusmu DProC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeNied, COJep)KaHUs, pe3yabTaTOB OO0y4YeHHUs W TPeOOBaHUN K YPOBHIO
MOJITOTOBKH ~ BBITYCKHUKOB. CBHIIETENECTBOM TOMY SIBISIFOTCS — CIIEAYIOIINME BBIMOIHAEMBIC
MPOrpaMMOil Mo XUMHUU (QYHKIUU:

¢ uHPOPMALMOHHO-METOMYECKAs, pealu3anus KOTOpOW o00ecrneunBaeT TOITy4YCeHUE
NPEJCTAaBICHUA O WENSAX, COJACpKAHWHU, OOImed cTpaTeruu OOydeHHs, BOCIUTAHHUS M
pa3BUTHA OOYYAIOIIMXCS CPEICTBAMHU IpeIMeTa, M3y4aeMOro B paMKax KOHKPETHOIO
npouIs;

e OpraHu3allMOHHO-TUIAHUPYIOIIAs, KOTOopas MpeaycMaTpUBaeT ONpEIeNICHHUEe: MPUHIUIIOB
CTPYKTYpUPOBAaHUS M  TIOCIEAOBAaTEIbHOCTH  HW3Y4YeHHS  y4yeOHOro  Marepuana,
KOJIMYECTBEHHBIX M KA4YEeCTBEHHBIX €r0 XapaKTEPUCTHK; MOJIXOIOB K (POpPMHUPOBAHHUIO
COJIEP’KAaTEIbHOM  OCHOBBI KOHTPOJII W OLEHKH 00pa3oBaTeNbHBIX JAOCTHXKEHUN
o0yJaromuxcss B paMKaX HTOTOBOHM aTTecTalmuu B (OopMe eIWHOrO TOCYAapCTBEHHOTO
9K3aMeHa 110 XUMHH.

[Tporpamma jyist yriryOnEHHOTO U3YUESHUS] XUMUH:

e YCTaHABJIMBACT MHBAPMAHTHOE MPEIMETHOE COJIEpXkKaHUe, 00s3aTeNIbHOE I U3yYEHHS B
paMKax OTAEIbHBIX Mpoduie, mpexycMaTpuBaeT pacrnpeaeieHue U CTPYKTypUpOBaHHE
€ro 1o KJjlaccaMm, OCHOBHBIM COJIEpKaTeJIbHbIM JIMHUSAM/pa3/iesiaM Kypca;

e aéT NMpUMEpPHOE paclpejesieHue y4yeOHOro BpPEeMEHH, PEKOMEHIYeMOro AJsl HU3Yy4eHUs
OTIEIBHBIX TEM;

e [pelaraeT MPUMEPHYIO MOCIeA0BaTENIbHOCTh U3YUEeHUsI y4eOHOro Marepuana ¢ yuéToM
JIOTHKH ITOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U MEXKIPEIMETHBIX CBSA3EH;

e AT METOJMYECKYI0 WHTEpHpeTaluio Lejaeil W 3ahady  M3ydeHHs IpeiMera Ha
yray0aEHHOM YpOBHE C YUYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME CPEHETO OOILEro
00pa3oBaHMs, COIEPKATENbHON XapaKTEPUCTHKHU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS
OCHOBHOM 00pa3zoBaTeNbHON MPOTPaMMBI CPEIHETO OOIIero o0pa3oBaHus (JIUYHOCTHBIX,
METaNpeIMEeTHbIX, MPEIMETHBIX), a TaKKe C Y4ETOM OCHOBHBIX BHJOB Y4eOHO-
MTO3HABATENIHHBIX JICUCTBUI 00YJarOIIETOCs TI0 OCBOSHUIO COJIEP)KAHUS TIPEeIMETa.

ITo BceM Ha3BaHHBIM MO3ULIUAM B IPOTrpaMMe MO XMMUU PEAYCMOTPEHa MPEEeMCTBEHHOCTh C
oOyuyeHHeM XMMHU Ha ypOBHE OCHOBHOIO 001Iero oOpa3oBaHMs. 3a MpeiesiaMd yCTaHOBJIEHHOM
IporpaMMoil 1Mo XUMHMM 00S3aTeNbHOW (MHBAPHAHTHOW) COCTAaBJIAIOIIEH COAEp)KaHUS Y4eOHOro
npenMera «XHUMHU» OCTAaETCS BO3MOXKHOCTh BhIOOpA €ro BapHaTUBHOM COCTaBIISIONIECH, KOTOpas
JIOJDKHA ONPEENATHCS B COOTBETCTBUU C HAPaBJICHUEM KOHKPETHOTO MPOopuIst 00ydeHHs..

B cootBercTBUM ¢ KOoHIENTYyabHBIMU ToJ0keHUsIMU PI'OC COO 0 Ha3HAYeHUH MPEIMETOB
6a30Boro u yrayOn€HHOro ypoBHeH B cucreMe Au(QepeHIHpOoBaHHOIO OOyYeHHs Ha YpPOBHE
cpenHero oOmero oOpa3oBaHUS XMMHUSI Ha YpOBHE YINIYOJEHHOTO HW3Yy4YeHMsI HaIlpaBlIeH Ha
peanu3aluio IPEeeMCTBEHHOCTH C MOCIEAYIOIMIUM 3TAallOM MOJIy4YeHHs] XUMUYEeCKOTO 00pa30BaHus B
paMKax W3y4eHHs CIEIHabHBIX €CTECTBEHHO-HAYYHBIX W XMMHUYECKHX IUCIHUIUIMH B BY3aX H



OpraHu3aIMsIX CpeIHero nmpodeccuoHaIbHOro oOpa3oBaHus. B 3Toil CBSI3M U3ydeHHE MpeaMeTa
«XUMHS» OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha pacIIUpeHHe U YriayOJeHHe TeOpeTHYeCKON u
MPAKTUYECKON MOATOTOBKM 0OYUYAIOIIMXCsl, BBIOPABIIUX OINpeeIEHHBINA MPopuiIb 00y4eHus, B TOM
quclie ¢ MEePCIEeKTUBON MOCIEAYIOUIEr0 MOJYyYEHUS! XUMHUYECKOTO OO0pa30BaHMS B OPraHU3aLUAX
npodeccuoHanbHoro oOpazoBanus. Hapsmy ¢ stum, B cBere TpeboBanniit ®I'OC COO x
IUIAHUPYEMBIM pe3yJbTaTaM OCBOEHHUS (eaepaiabHO 00pa30BaTeIbHON MPOrpamMMbl CPEIHEro
obmiero o0pa3oBaHUs M3y4YCHHE MpeaMera «XHUMHUS» OPUEHTHPOBAHO TAKXKE Ha pEIICHUE 33134
BOCIHUTAHMSI M  COLUMAIBHOIO pa3BUTUS  OOydaloIIMXcs, Ha (GOPMUPOBAHHME y HHX
OOIICHHTEIUICKTYAIBHBIX YMCHHI, YMEHUW palMOHATU3alud Y4eOHOTO Tpyda U OO0OOMEHHBIX
CHOCO00B AESITENbHOCTH, UMEIOIINX MEXIUCIUIUIMHAPHBINA, HAAIIPEIMETHBIN XapakTep.

CocraBisiomiuMu  mpeaMeTa «XHUMHS» Ha YpPOBHE YIIIYONEHHOTO H3YYCHHUS SBISIIOTCA
yray0onéunble Kypcebl — «Opranudeckas xumus» U «OOmas u HeopraHudeckas xumus». [lpu
OTIpeICICHUN TIOJXOI0B K OTOOpY M CTPYKTYpHOW OpraHM3allid COJCPXAaHUS STHX KYpCOB B
rporpaMme 1Mo XUMHH 3a OCHOBY HpHHATHI nonoxeHus ®I'OC COO o paznuuusx 0a30BOTO H
yr1yOnEéHHOTO YpOBHEH M3y4YeHHUs IPEaMETa.

OcHoBy coaepxkanust KypcoB «Opranuueckas XuMus» u «O011as 1 HeopraHu4eckasi XUMHUsD)
COCTABIISIET COBOKYITHOCTH TPEAMETHBIX 3HAHWA M YMEHMH, OTHOCSIIUXCA K 0a30BOMY YpPOBHIO
M3YYEHHUs MpeaMeTa. ITa cHUCcTeMa 3HaHHM MOoJy4yaeT onpeaeiaéHHOe TeOPEeTUYEecKoe JTOMOIHEHHE,
MO3BOJISIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJBIINI 00BEM (PAKTOIOTHYECKOTO MaTepuana.
Tak, Ha yrayOI€HHOM YypOBHE H3YYEHHs MpeaMera oOecreueHa BO3MOXXKHOCTh 3HAYUTEIHHOTO
yBEeNMYEHUsI 00bEMa 3HAHUH O XMMHUYECKHX JJIEMEHTaX M CBOWCTBAX MX COCIUHEHHWH Ha OCHOBE
paciidpeHusi W YriayOJIeHUs TMpeACTaBICHUH O CTPOCHUHM BEIIECTBA, XWMHUYECKOW CBSI3U U
3aKOHOMEPHOCTSX NPOTEKAHUS PEAKIHH, pPAcCMAaTPUBAEMBIX C TOYKHA 3pPEHHSI XUMHUYECKOU
KMHETUKH U TepMOAMHaMUKH. V3ydyeHue mepuoanyueckoro 3akoHa u Ilepuogmueckoil cHUCTEMBbI
XUMHAYECKHX 3JIEMEHTOB 0a3upyeTcs Ha COBPEMEHHBIX KBAHTOBOMEXAHWYECKHX IMPEJICTABICHHUIX O
CTPOCHHH aToMa. XHUMHUYECKas CBSI3b OOBSACHSAETCS C TOYKHU 3PEHHS SHEPreTUYEeCKHX HU3MEHEHUI
npu e€ o0pa3oBaHUM W Pa3pYILICHWH, a TAKXKE C TOYKH 3PEHHs MEXaHU3MOB €€ 0Opa3oBaHMI.
W3ydyeHue TUMOB peakiuii AOMONHAETCS (OPMUPOBAHUEM IIPEACTABICHUHN 00 3EKTPOXUMUUIECKIX
mporeccax M 3JEKTPOIN3E PAcIUIaBOB M PACTBOPOB BEHIECTB. B Kypce opraHMYecKod XMMHU TPH
PacCMOTPEHHUH PEAKIIMOHHON CIIOCOOHOCTH COeIMHEHUH yIenseTcs 0co00e BHUMaHuEe BOIpocaM 00
AJIEKTPOHHBIX AP (PeKTax, 0 B3aNMHOM BIHUSHUU aTOMOB B MOJICKYJIaX U MEXaHU3MaX PEaKIni.

Ocoboe 3HaueHHe MMEET TO, YTO Ha COJAEP)KaHUE KYpPCOB XUMHUH YIIIyOJEHHOTO YpPOBHS
W3y4YeHUs JJIA KJIACCOB OMNpeAe€HHOro mpoduis (TJIaBHBIM 00pa3oM Ha UX CTPYKTYPY M XapakTep
JIONIOJTHEHUH K oO0IIel cucTeMe MpeIMETHBIX 3HAHUM) OKa3bIBAIOT BIMSHHUE CMEXHBIE MPEIMETHI.
Tak, HanpuMep, B COAEpN aHUM MPEAMETa IJs KJIACCOB XMMMKO-(PU3ndeckoro npoduist 60ibIoe
3Ha4yeHue OyAyT HMMETh 3JIEMEHThl y4deOHOro marepuana no obmeil xumuun. I[lpu u3ydeHun
npeaMeTa B JaHHOM CiIydae akIeHT Oy/AeT clelaH Ha OOIIHOCTh METOJOB IO3HAHHS, OOIIHOCTH
3aKOHOB U TE€OpHUIl B XUMHUH U B (PU3MKE: aTOMHO-MOJIEKYJISIpHasl Teopus (MOJIEKYJIIpHast TEOpHs B
¢u3nKe), 3aKOHBI COXPAaHEHHWS MacChl W DHEPTUH, 3aKOHBI TEPMOIUHAMHUKH, DIIEKTPOJIN3A,
IPEJCTAaBICHNUS O CTPOCHUHU BEIIECTB U JPYTroe.

B TO Xe Bpems B COAepKaHWUU TMpenMeTa JJIs KJIACCOB XUMHUKO-OHMOJIOTHYECKOTO TPOQHIIs
OonplIMi yAeTbHBIA Bec OyAeT MMEeTh OpraHumdeckas XuMus. B 3ToM ciydae mpenocraBisercs
BO3MOYKHOCTB JUIsI 00Jiee OOCTOSITEIFHOTO PACCMOTPEHUs XUMUYECKOH OpraHM3aluu KIIETKH Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOJAT, K NpPUMEpPY, TaKue CTPYKTYpHBbIE
KOMITOHEHTBHI, KaK JIMIUABI, OCIKH, YTIeBOIbl, HyKJIEMHOBBIE KUCIOTHI U aApyrue. [Ipu sTom 3HaHUS
O COCTaBe M CBOWCTBaxX IpeICTaBUTEICH OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB CIy>KaT
OCHOBOWH JIJIsl I3YYEHUSI CYIITHOCTH TIpo1ieccoB (POTOCHHTE3a, ABIXaHUS, TUIIEBAPECHUSI.

B muane ¢opmMupoBaHHMs OCHOB HAy4HOTO MHPOBO33PEHHS, OCBOEHHUS OOIIECHAY4HBIX
METOJIOB TO3HAHUS W ONBITA MPAKTHYECKOTO MPUMEHEHUS] HAyYHBIX 3HAHUH W3ydeHHE TpeaMeTa
«Xumus» Ha YriyOJN€HHOM YpOBHE OCHOBAaHO Ha MEXIPEIMETHBIX CBS3AX C Y4eOHBIMHU
npeaMeTaMy, BXOJSIIMMHU B COCTaB MPEIMETHBIX oOnacteil «EcTecTBeHHO-HAaydHBIE MPEIMETHI»,
«Marematuka 1 uHpopmaTuka» U «Pycckuil sI3bIK U IUTEpaTypar.

[Mpu m3ydyenum ydeOHOTO mpenmera «XWMHS» Ha YIIyOJIEHHOM YpOBHE TakkKe, Kak Ha
YPOBHE OCHOBHOTO M CpeaHero oomero oOpa3oBaHus (Ha 0a30BOM YpOBHe), 3agaueit
MEPBOCTEIICHHONW 3HAYMMOCTH SIBISieTCS (DOpMHUpOBaHHME OCHOB HAayKH XHMHUH Kak o00JacTu
COBPEMEHHOT'0 €CTECTBO3HAHMSI, TPAKTUYECKOH EATEIbHOCTH YEIOBEKa U OHOTO U3 KOMIIOHEHTOB



MHUpPOBOW KyNnbTypbl. PemieHue 3Toil 3amaun Ha yrioyOnE€HHOM YpOBHE M3YYEHHUs NpeaMera
IIPEIoIaracT pean3alnio TaKUX LN, KakK:

(dbopMupOBaHHE TPEICTABICHUN: O MaTepUaIbHOM E€IWHCTBE MHPA, 3aKOHOMEPHOCTSAX U
MO3HABAEMOCTH SIBJICHUI MPUPOIBI, O MECTE XUMUU B CUCTEME €CTECTBEHHBIX HAaYK U €€
BEIyIICH poJiM B OOECICYCHHH YCTOMYMBOTO pA3BUTHUS YEIIOBEUECTBA: B PEIICHUHU
Mpo0JIeM JKOJIOTMYECKOM, SHEPreTHYeCKOH M MHINEBOW O€30MacHOCTH, B Pa3BUTHUHU
MEIUIIUHBI, CO3aHIH HOBBIX MATEPHAJIOB, HOBBIX UCTOYHHKOB SHEPTHUH, B 00CCTICUCHUH
paIMOHATIFHOTO TMPHUPOAOIOIL30BaHUS, B (DOPMHUPOBAHWHM MHPOBO33PCHHUS W  OOIIEH
KYJIbTYpbl 4YEJIOBEKa, a TaKXKE JKOJOTMYECKH OOOCHOBAHHOIO OTHOIICHHS K CBOEMY
3J10pPOBbIO U IPUPOAHOM CpPELIE;

OCBOCHHE CHCTEMbl 3HAHUM, JISKAIIMX B OCHOBE XHMHYECKON COCTaBIIAIOMICH
€CTECTBEHHO-HAyYHON KapTHUHBI MUpa: (QyHIAMEHTAJIbHBIX MOHATHH, 3aKOHOB M TECOPHI
XMMHH, COBPEMEHHBIX NPEACTABICHHN O CTPOECHHUM BEIIECTBA HA PAa3HBIX YPOBHAX —
ATOMHOM, HMOHHO-MOJICKYJIIDHOM, HQJAMOJICKYJISIPHOM, O TEPMOJAMHAMUYECKUX H
KUHETHYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUSI XUMUYECKUX pPEaKLHUi, O XHUMUYECKOM
PaBHOBECHH, pacTBOpax M JHCIEPCHBIX CHCTeMaxX, 00 OONMX HAy4YHBIX IMPUHIIMAIIAX
XMMHYECKOTO IPOU3BOJICTBA;

dbopmupoBaHre y OOYYarOUIUXCS OCO3HAHHOTO TIOHMMAaHHUs BOCTPEOOBAHHOCTH
CHUCTEMHBIX XHUMHUYECKUX 3HAHUU [JI1 OOBSICHEHUs KIIIOYEBBIX HACH u mpodiiem
COBPEMEHHOW XHUMHH, 11 OOBSICHCHHS U TIPOTHO3MPOBAHUS SIBICHUH, HMEIOMINX
€CTECTBEHHO-HAYUYHYIO MPUPOJY; TPAMOTHOTO PEIICHHS TPOOIeM, CBI3aHHBIX C XHUMHEH,
MPOTHO3UPOBAHHUS, aHAIM3a W OICHKH C TO3WIUHA JKOJOTHYECKOW Oe301macHOCTH
MOCJICICTBUII OBITOBOM W TMPOM3BOJCTBEHHOW JEATEILHOCTH YEJIOBEKAa, CBA3AHHON C
XUMHUYECKHUM MPOU3BOJICTBOM, UCIIOJIb30BAHUEM U TIEPEPaOOTKOM BEIIECTB;

yrayOJaeHre TPEACTABICHUH O HAYYHBIX METOJaX TO3HAHMS, HEOOXOIUMBIX IS
MPUOOPETEHUsT YMEHUH OPHEHTHPOBATHCS B MUPE BEIICCTB U OOBSICHEHHS] XUMHUYECCKHUX
SIBJICHUM, UMEIOIIMX MECTO B MPHUPOJIC, B MPAKTUYECKOMU JACATEILHOCTH M MOBCEIHEBHOM
JKU3HH.

B mutane peanuszanuu nepBoovepeHbIX BOCIUTATENbHBIX U Pa3BUBAIOIUX (DYHKIMHA LEIOCTHOM
CHCTEMBI CPEIHEro OOIIero 00pa30BaHUs NMPH HM3YYEHUH IMpenMeTa «XHMHUs» Ha YriyOnEHHOM
YPOBHE 0CO0YI0 aKTyaJIbHOCTh IPUOOPETAIOT TaKKE 1IeNU U 3aJJauH, Kak:

BOCHUTaHHE yOEXKIEHHOCTH B TIO3HABAEMOCTH SIBJICHUN IPUPOJIbI, YBAXKEHUS K IPOLECCY
TBOPYECTBa B o0acTu TCOPCTUUCCKHUX W MPHUKIATHBIX I/ICCJ'ICI[OBaHI/II\/'I B XHMMHH,
(opMHUpOBaHHE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU,

pa3BUTHE MOTHMBALlUM K OOYYEHHUIO U IMO3HAHMIO, CHOCOOHOCTEH K CaMOKOHTPOJIO HU
CaMOBOCITUTaHMIO HA OCHOBE YCBOEGHHUS OOIIEYeIOBEYECKUX [IEHHOCTEH;

Pa3BUTHUEC MMO3HABATCIIBHBIX MHTCPECOB, UHTCIJICKTYAJIbHBIX U TBOPUYCCKUX CIIOCOOHOCTEHN
oOyuaronuxcsi, GOpMUPOBAHUE Y HUX CO3HATEILHOIO OTHOIICHUS K caMOOOpa30BaHUIO U
HEeNpepbIBHOMY O0Opa30BaHUIO KakK YCJIOBHUIO YCIEIIHOM Mpo(ecCHOHAIBHOW U
O6HIGCTB€HHOI\/’I ACATCIbHOCTH, OTBCTCTBCHHOI'O OTHOIICHHA K CBOEMY 3A0POBBI0O H
HOTPEOHOCTH B 3J0POBOM 00pase KHU3HU;

(dbopMUpOBaHME YMEHMII M HaBBIKOB pa3yMHOI0 IPUPOJOINOJIb30BAHMS, pa3BUTHE
JKOJIOTUYECKON KYJIbTYpBHI, npuodpereHue OIbITA 0O0LIEeCTBEHHO-TI0JIE3HON
9KOJIOTUYECKOM eI TeTbHOCTH.

O6miee yncao YacoB, MPEAYCMOTPEHHBIX ISl H3YYCHHSI XUMHUH Ha YTITYOJICHHOM YPOBHE CPETHETO
obmiero oopasoBanus, coctaBiseT 204 gacos: B 10 ximacce — 102 vaca (3 gaca B Heneno), B 11
kiacce — 102 ygaca (3 yaca B Henenio).



COJAEPKAHUE OBYYEHUA
10 KITIACC
OPI'AHNYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHNYeCcKOl XUMHHU.

[Ipenmer u 3HaYeHHE OPraHUYECKON XUMUH, IPEICTABICHHE O MHOTOO0OPa3HH OpraHUuYECKUX
COCTUHEHUH.

DNEKTPOHHOE CTPOEHUE aTOMa YIJIEpOJia: OCHOBHOE U BO30YKIEHHOE COCTOSIHUS. BajieHTHBIE
BO3MOKHOCTM aToMa yIJiepoJa. XHMHUUYECKass CBA3b B OPraHMYECKUX COCIMHEHHUSX. Tumbl
ruOpuIM3alM aTOMHBIX OpOHTajnei yriepona. MexaHu3Mbl 00pa30BaHUS KOBIEHTHOW CBS3U
(0OMeHHBIN U JOHOPHO-aKUENTOPHBIN). TUIBI epeKkphIBaHUsI AaTOMHBIX OpOUTaliel, G- U T-CBSA3H.
OpuHapHasi, 1BOMHAas W TpoiHas cBA3b. CIOCOOBI pa3pbiBa CBA3EM B MOJIEKYJIaX OPraHUUYECKUX
BenlecTB. [loHsTHE O CBOOOAHOM pajuKaie, Hykieohusie u eKTpodue.

Teopust crpoeHuss opraHnyeckux coenuHeHudi A.M. bByrinepoBa M COBpEMEHHBIE
MIPEACTABJICHUSI O CTPYKTYpE MOJEKYJH. 3HaYE€HUE TEOPUHM CTPOEHUSI OPraHUYECKHUX COCIUHEHMIA.
Mornekymsipaple U CTpyKTypHbIe (opmynbl. CTpykTypHble (DOPMYINBI  pa3IHYHBIX BUIOB:
pa3BépHyTas, CoOKpami€HHas, ckeneTHas. M3omepus. Buael u30omMepuu:  CTpyKTypHas,
MPOCTPAHCTBEHHAs. DJEKTPOHHbIE APGPEKTHI B  MOJIEKYJIaX OPraHUYECKUX  COCIMHEHHUN
(MHAYKTHBHBIN ¥ ME30MEPHBIN (D PEKTHI).

[IpencraBnenne o KimaccupUKAMKM OpraHMYECKUX BemecTB. [loHsATHE O (YHKIMOHATHHON
rpynme. I'omonorus. I'omonornueckue psanpl. CucreMarhyeckass HOMEHKJIATypa OpraHU4eCKUX
coequnenuii (IUPAC) u TpuBnaiibHbie Ha3BaHHUS OTJCIBHBIX IPEICTABUTEIICH.

OcoGenHoctu u KJaccupuKanus OpraHUYeCKUX peaxkuui. OxucnauTenbHo-
BOCCTAHOBUTEJIbHBIE PEAKIIMY B OPraHUYECKON XUMUU.

DKCIEepUMEHTAIbHBIE METOJIbl M3Y4YEHHUsl BEIIECTB M UX IPEBpALICHUN: O3HAKOMJICHUE C
o0pa3laMu OpraHMYeCKUX BEHIECTB M MaTepualaMd Ha WX OCHOBE, OMBITHI IO MPEBPAICHHIO
OpPraHMYECKUX BEIIECTB MPU HarpeBaHuu (TIaBIeHUe, 0OYTIIMBaHNUE U TOPEHUE), KOHCTPYHUPOBAHUE
MOZEJIEH MOJIEKYJI OPTaHUYECKUX BEILECTB.

Yri1eBo10poOabI.

Anxanel. ['oMonorudeckuii psj ankaHoOB, oOmas (Gopmyrina, HOMEHKIATypa ¥ H30MEpPHS.
DJEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AlKaHOB, SP -THOpUIU3alivs aTOMHBIX
opOwuTanei yriepoja, 6-cBs3b. Ou3nueckue CBOMCTBA aJTKaHOB.

XVUMUYECKHE CBOMCTBA aJKAaHOB: PEAKIMM 3aMEILEHUs, W30MEPHU3ALMUH, JErHIPUPOBaHUS,
LIUKJIU3al11, TUPOJIN3a, KpeKUHra, TopeHus. [IpencraBieHre o MexaHu3Me peakiiMii paauKaibHOIO
3aMeIIEHUS.

Haxoxnaenue B mpupoae. CriocoOb! MoydyeHus: ¥ IpUMEHEHHUE aJIKaHOB.

[uknoankanel. OOmas ¢opmyna, HOMEHKIATypa M u3zomepus. OCOOEHHOCTH CTPOEHUs U
XUMHUYECKUX CBOMCTB MaibiX (LIUKJIONPONAH, IUKIO0yTaH) W OOBIUHBIX (IIMKJIOTICHTAH,
LIUKJIOT€KCaH) IUKII0aaKkaHOB. CriocoObl MOMy4YeHHs U IPUMEHEHUE LIUKIIOAIKAHOB.

Ankensl. ['oMonoruyeckuii ps aakeHoB, o0mias ¢Gopmysa, HOMEHKIATypa. DJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIT AJIKEHOB, sz-l"I/I6pI/II[I/I3aLII/I}I aTOMHBIX OpOHTasel yrieposa,
0- U m-cBs3u. CTpyKTypHass W reomeTpuueckas (IHUc-TpaHc-) m3omepus. Ousznueckue CBOWCTBA
QIKEHOB. XMMHMYECKHE CBOMCTBA: pEaKUUU INPUCOCIUHEHUS, 3aMELIEHUS B O-MIOJIOKEHUE IIpU
JBOMHOM CBSI3U, oauMepu3anuu u okucienus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakinu
Ha JIBOMHYIO cBsI3b. CIOCOOBI MOTYYEHUS U IPUMEHEHHE AIKEHOB.

AJKagueHsl. Knaccudukanus aJIKa/IN€HOB (conpspkEHHBIE, M30JIMpPOBaHHbIE,
Kymyauposanuvie). OCOOEHHOCTH AIIEKTPOHHOTO CTPOCHUS U XMMUYECKUX CBOWCTB CONMPSKEHHBIX
nueHoB, 1,2- u 1,4-npucoenunenue. [lomumepusanus conpsok€HHBIX AUeHOB. CIOCcOObI MOTyYeHuUs
U IPUMEHEHNUE aJIKa/INEHOB.

Anxunbl. ['oMonornueckuil psii ainkuHOB, obOmias (opMmynna, HOMEHKJIATypa U H30MEpus.
DJNEeKTPOHHOE W TPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN AJIKHMHOB, SP-THOpHIM3AIUs aTOMHBIX
opOutaneii yriaepoma. Pu3nUeCKHWe CBOWCTBA QJIKWHOB. XHMHYECKHE CBOWCTBA: pEaKIUU
IIPUCOEAVHEHNS, AUMEpPU3alMU U TPUMEpPHU3aluHu, OKUCIEHHs. KUCIOTHBIE CBOWMCTBAa AJIKHHOB,
MMEIOLIUX KOHIIEBYIO TPOWMHYIO CBsi3b. KauecTBeHHBbIE peakIuu Ha TpoilHYyI0 cBs3b. CHocoObl
IIOJIy4YEHUS U IPUMEHEHUE AJIKMHOB.

ApomaTtudeckue yriieBofopo sl (apeHsl). ['oMonoruueckuil psa apeHoB, obmas dopmyna,
HOMEHKJIATypa U HM30MepHs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYINbI OEH30I1a.



du3nyeckue CBOWMCTBA apeHOB. XHWMHUYECKHE CBOWCTBa O€H307a M €ro TOMOJIOTOB: PEaKIUU
3aMenieHns B OEH30JbHOM KOJIbIE W YIJIEBOJOPOAHOM paJMKalle, PEakUUu MPUCOSAUHEHUS,
OKHCIIeHHe roMoiioroB 6enzomna. IIpencraBienne 06 OpHEHTUPYIOIIEM JCHCTBUU 3aMECTHTENEH B
OCH30JIbHOM KOJIbIIE Ha MPUMEPE ANKUIbHBIX PaJUKaIIOB, KApOOKCUIBHON, THAPOKCUILHON, aMHHO-
M HUTPOTPYNIBI, aTOMOB rajoreHoB. (OcCOOEHHOCTH XHMMHUYECKUX CBOMCTB  CTHUpOIIA.
[Tonumepuzanus ctuposa. CriocoObl NOTYyYEHHS ¥ IPUMEHEHHE apOMaTUUYECKUX YTII€BOJOPOIOB.

[Tpuponnsiii ra3. [lonyraeie HedTsHBIC ra3el. HedTh n e€ npoucxoxaenne. KameHnHslii yroib
1 MPOAYKTHI ero nepepadoTku. CriocoOs! mepepadboTku He(TH: MEPEroHKa, KPEKUHT (TEPMUYECKUM,
KaTalnuTuaeckuit), pudopmunr, muponus. [IpomykTsl mepepaboTku He()TH, WX MPUMEHEHHE B
MIPOMBIIIIJICHHOCTH U B OBITY.

I'enernueckas cBA3b MEXKAY PAa3IMYHBIMU KJIACCAMH YIJIEBOJOPOIOB.

DIEKTPOHHOE CTPOCHHME TaJIOTEHIPOU3BOAHBIX YIJIEBOAOPOAOB. Peaknum 3amenieHus
rajjoreHa Ha THJIPOKCOIPYyNIy, HUTPOrpylny, LIUaHOrpymnmy, aMmuHorpymnmy. /[lefictBue Ha
TaJIOT€HIPOU3BOJAHBIE  BOJAHONO M CHOUPTOBOrO  pacTBOpa  WEnoud. BsaumonernicTBue
JUTaJoreHaJIkaHOB C MarHueM M IUHKOM. lloHATHE O MeTaloOpraHUYEeCKUX COEIUHEHUSX.
Hcnonp30BaHre TrajoOreHNpPOM3BOAHBIX YIJIEBOJOPOJOB B OBITY, TEXHHUKE M TMPU CHUHTE3e
OpPraHMYECKUX BEILECTB.

OKCIEPUMEHTAIbHBIE METOJbl M3Y4YEHHS BEIIECTB M WX I[PEBpAIlCHUN: H3ydEHUE
(U3NIECKUX CBOMCTB YIJIEBOJOPOIOB (PaCTBOPUMOCTH), Ka4€CTBEHHBIX PEAKIUN YIIIEBOIOPOIOB
pa3IMYHBIX KiaccoB (oOeciBeuMBaHHE OpOMHOW WM HOJHOM BOJBI, pacTBOpa MepMaHraHaTa
KaJIusl, B3aMMOJICHCTBHE alleTH/ICHAa ¢ aMMHAYHBIM pacTBOpoM okcuaa cepeopa(l)), kauecTBeHHOE
oOHapyKeHHE yIJIepoJia U BOJOPOAa B OPraHUUYECKUX BEIIECTBAX, MOMyYEeHUE ITHICHA U U3y4YEeHUE
€ro CBOKCTB, O3HaKOMJICHHE ¢ KoJuieKiusMu «HedTb» m «Yromb», ¢ oOpa3namu IiacTMacc,
KaydyyKOB M pE€3MHbI, MOJEIUPOBAHUE MOJEKYJ] YIIE€BOJOPOAOB U TaJION€HIPOU3BOJAHBIX
YIJIEBOJIOPOJOB.

Kuciopoacoaep:kamme oprannyeckue coeinHeHH.

[IpenenbHble ogHOATOMHBIE CIUPTHL. CTpOeHHE MOJIEKYJ (Ha MpUMEpE METAHOJIa U 3TAHOJIA).
I'omonoruueckuit psia, odmiast popmysa, U30MepHsi, HOMEHKIATypa u kiaccupukamnus. Puznyeckue
CBOMCTBA MpeNEIbHBIX OJHOATOMHBIX CIIUPTOB. BOOpOAHbIE CBSI3U MEXIY MOJIEKYIaMHU CIIUPTOB.
XUMHYECKUE CBOWCTBA: PEAKUMUU 3aMELIEHUs, JEruApaTally, OKHCIEHHUS, B3aUMOJECHCTBHUE C
OPraHMYECKMMU M HEOPraHWYeCKUMHU KucioTamu. KadecTBeHHass peakiusi Ha OJHOATOMHbIE
cnupThl. /[leificTBue »TaHONMa M MeTaHOJAa Ha OpraHu3M uenoBeka. CrocoObl MOMydeHHS U
MIPUMEHEHHUE OTHOATOMHBIX CIIUPTOB.

IIpoctbie >¢upel, HOMEHKIATYpa U u3oMepus. OcoOEHHOCTH (U3NYECKUX U XMMHUYECKHX
CBOMCTB.

MHoOroaroMHele CHUPTBl — OJTUIEHIIUKONb M IHLepuH. Dusndeckue M XUMHUYECKHE
CBOMCTBA: pEAKIUU 3aMEILEHUs, B3aUMOJCHCTBHE C OPraHUYeCKUMU U HEOPraHWYECKUMU
KHMCIIOTaMH{, KayeCTBEHHAsl peaklUs Ha MHOrOaToMHble cnupthl. [IpencraBieHue o MexaHU3Me
peakuuil HykjaeouibHOro 3amenieHus. /leiictBue Ha opranusm yenoBeka. CriocoObl MOIYUYEHUS U
IIPUMEHEHUE MHOTOAaTOMHBIX CIIUPTOB.

®enon. CTpoeHHe MOJEKYJbl, B3aUMHOE BIIMSHUE THAPOKCOTPYNIBI U OEH30JBHOIO sJIpa.
®dusnueckue cpoicTBa (eHona. OCOOEHHOCTH XMMMYECKMX CBOMCTB (eHona. KauecTBeHHbIE
peakuuu Ha d¢enon. Tokcuuynocth ¢denoma. CrnocoObl MoOMydyeHUss W TpPUMEHEHHE (eHona.
deHonpopMalbIeTHAHAsS CMOJIA.

KapOoHumbHbIe cOeTMHEHUS — alIbJIETU/Ibl U KETOHBI. DJIEKTPOHHOE CTPOEHHE KapOOHMIbHOM
rpynmsl. ['omonoruueckue psaasl anbJIerdioB U KETOHOB, oOmas ¢opMyna, u30Mepus u
HOMEHKJIaTypa. OU3NYECKUe CBOMCTBA albJErUI0B U KETOHOB. XMMUYECKUE CBONCTBA aJibJIETUIOB
U KETOHOB: peakUMu MpucoeAuHEHMs. OKHCIEHUE aJIbJIErMI0B, KAa4eCTBEHHBIE PEaKIHMM Ha
anpseruibl. CriocoObl MOTy4YeHHs U IPUMEHEHNE aJIbJIETHI0B U KETOHOB.

O/HOOCHOBHBIE TMpeesibHbIe KapOOHOBbIE KHUCIOTH. OCOOEHHOCTH CTPOEHHSI MOJIEKYII
KapOOHOBBIX KHCIIOT. M3omepus u HoMmeHkiaTypa. Pusnueckue CBOWCTBA OJHOOCHOBHBIX
IpeJeNbHBIX KapOOHOBBIX KHCIOT. BOOpoIHBIE CBSA3M MEXy MOJIEKYJIaMU KapOOHOBBIX KHUCIIOT.
XUMUYECKHEe CBOMCTBA: KHUCIOTHBIE CBOWCTBA, peaklus ATepu(UKALNU, PEaKLUUU C Yy4acTHEM
yIJIeBOOPOAHOr0 pagukana. (OcoOeHHOCTH CBOMCTB MypaBbUHOH KkucHOTHL [loHsTHE O
MIPOU3BOJIHBIX KApOOHOBBIX KHUCIOT — CJHOXHBIX 3¢upax. MHoroobpasue KapOOHOBBIX KHCIIOT.
OCoOEHHOCTH CBOWCTB HENpPENENbHBIX M apOMAaTHYECKUX KapOOHOBBIX KHCIOT, JUKapOOHOBBIX



KHCIIOT, THUIAPOKCUKAPOOHOBBIX KHUCIOT. IIpenctaBuTrenu BBICIIMX KapOOHOBBIX  KHCIIOT:
CTeapuHOBasi, MaJbMUTUHOBAs, OJCHMHOBAsA, JUHONE8AA, JAuUHONeH06ass KUCIOThL. CrocoObl
MOJIy4EHUs U TIPUMEHEHUE KapOOHOBBIX KHCIIOT.

Cnoxusie 3¢upsl. ['omonoruyeckuii psia, obmas ¢hopmysia, U30MEepUs W HOMEHKIATYpa.
OU3NYECKUE U XUMUYECKUE CBOMCTBA: TUIPOJIN3 B KUCION U LIETOYHOM Cpelie.

Kupsl. Ctpoenue, Qu3nyeckue U XUMHUYECKHE CBOWCTBA KUPOB: THIIPOJIU3 B KHUCION U
menouHoit cpene. OCOOEHHOCTH CBOWCTB JKHPOB, COJEPIKANIUX OCTATKH HEMPEISIbHBIX KUPHBIX
kucnot. JKupsl B mpupo/e.

MpbLT1a KaK COJIM BBICIIUX KApOOHOBBIX KHUCIIOT, KX MOIOIIEE JICHCTBHUE.

OO6mass xapakrtepuctuka yrieBojgoB. Kiaccuduxanus yrieBogoB (MOHO-, IU- H
noymcaxapujpl). MoHOcaxapuIbl: TIIOKO3a, (pykTo3a, ramakto3a, pudo3a, J1e30KcHprbd03a.
duznyeckue CBOWCTBA U HaxoxJeHue B npupojae. PorocuHTe3. XMMHUECKHE CBOICTBA TITIOKO3bI:
pPEaKIuy ¢ y4aCTHEM CIUPTOBBIX U aJbJACTUAHON TPYII, CIUPTOBOE U MOJOYHOKHUCIIOE OpOXKECHHE.
[IpuMmeHneHue TIIOKO3bI, €€ 3HAUCHHE B JKU3HENEATEIbHOCTH OpraHuima. Jucaxapuibl: caxaposa,
MajgbTO3a M JIaKTO3a. BoccTaHaBIMBAIOIIME W HEBOCCTAHABIMBAIOIIME AUcaxapujibl. ['uuponus
nucaxapunoB. Haxoxxnenue B mpupoae u npumeHenue. I[lomucaxapuabl: Kpaxmani, TNIMKOT€H U
uesutono3a. CTpoeHrne MakpoMOJIEKYJ KpaxMala, TIIMKOTeHa U 1eJUTI0JI03b1. DU3nuecKre CBONCTBA
Kpaxmaljia ¥ LEeJUTI0NI03bl. XMMHYECKHE CBOICTBa Kpaxmala: THIPOJIH3, KaueCTBEHHAs! peaklus C
1oioM. XHUMHYECKHE CBOMCTBA LEJUTIOJIO3bI: THIAPOJIN3, MTOTydeHHnEe d3PUPOB IeIUTI0N03bl. [loHsTHE
00 UCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIETK).

DKCHEPUMEHTAIBHBIE METOJIbI W3Y4YEHHUs BEIIECTB W HMX MPEBPALIEHUN: PACTBOPUMOCTH
Pa3IMYHBIX CIIUPTOB B BOJE, B3aMMOJICHCTBIE 3TAHOIA C HATPUEM, OKHCIEHUE STUIOBOTO CIIUPTA B
aJIbJICTU]] HA PACKAIIEHHOW MEIHOW MPOBOJIOKE, OKUCIEHUE ITHJIOBOTO CIIUPTA AUXPOMATOM KaJlvs
(BOBMOXKHO HCIMOJB30BAaHUE BHUICOMATEPHUATIOB), KAueCTBEHHBbIC pEaKUMW Ha ajbAeruibl (C
ruapokcunoM auammuHcepeopa(l) u ruagpoxkcuaom meau(ll)), peakuus riounepuHa ¢ THAPOKCHIOM
meau(ll), xumuueckue CBOHCTBa pacTBOpa YKCYCHOM KHCJIOTHI, B3aUMOJICHCTBHE pacTBOpa
mIoKo3el ¢ rugpokcuaom  Menu(ll), B3ammonelicTBue Kpaxmaiia C  HMOJOM, PEIICHHE
HKCIIEPUMEHTANbHBIX 3a/1a4 1Mo TeMaM «CrnupTel U ¢GeHombl», «KapOoHoBbIe KUCIOTHL. ClOXKHBIE
3hUpHI».

A30Tcojep:Kale Oprannyeckne coelMHeHusl.

AMUHBI — OPTaHUYCCKUE MPOU3BOIHBIE aMMHaka. Kiaccupukanus aMUHOB: amupaTHIeCKIe
U apoMaTHyecKue; MepBUYHBbIC, BTOPUYHBIE U TpeTuuHble. CTpoeHne Molekyl, obmas ¢opmyna,
M30MepHUs, HOMEHKJIAaTypa W (U3UYECKHE CBOWCTBA. XUMUUYECKOE CBOWCTBA alM(PaTHUECKUX
aMUHOB: OCHOBHBIE CBOMCTBA, AJIKWJIMPOBAHUE, B3aUMOJIEUCTBUE MEPBUYHBIX AMUHOB C a30THUCTOU
kucioToil. Colv aJKUIaMMOHUSI.

AHWIIMH — TIPEACTAaBUTENb aMUHOB apomarnueckoro psiaa. CtpoeHue aHwivHa. B3anmHoe
BIIMSIHME TPYII aTOMOB B MoJekyjle aHmimHa. OCOOEHHOCTH XMMHYECKHMX CBOWCTB aHWJIMHA.
KauecTtBennsle peakiuu Ha aHWIMH. CrOCOOBI MOTYYeHHsI ¥ TIPUMEHEHHE ann(aTHIecKuX aMHHOB.
[Tonyyenue anunmHa U3 HUTPOOEH307IA.

AmuHokucnotel. Homenknarypa u nsomepus. OTAelbHbIE NPEICTABUTENN O-aMUHOKHUCIIOT:
MIMIWH, aTaHuH. OU3nYecKue CBOMCTBA aMUHOKHCIOT. XUMUYECKUE CBOMCTBA aMUHOKHUCIIOT Kak
aM(pOTEepHBIX OPTaHMYECKUX COCAMHEHMI, peakius MOJUKOHACHCAIMU, 00pa30BaHUE MENTHIHON
cBs3u. bruonorndyeckoe 3HaueHne aMUHOKUCIOT. CUHTE3 U THAPOIIU3 TN TUIOB.

benku xak mpupoansie nonuMepsl. [lepBuuHasi, BTOpHYHAs U TPETHUHASI CTPYKTYypa OENKOB.
XUMHYECKHE CBOMCTBA OCIIKOB: THAPOJIN3, ICHATYPAIIHS, KAYECTBEHHBIE PEaKIIMU Ha OCIIKH.

DKCrepuMEHTAIbHBIE METOJIbI U3YYCHHsI BEIIECTB M UX MPEBpAIllEHUI: pacTBOpeHue OeIKoB
B BOJIe, JCHATypamusi OEJIKOB MpU HArpEeBaHWM, I[BETHBIE pEaKIMM Ha OCNKH, pPEIICHHE
SKCIEPUMEHTAJIbHBIX 3a7ad M0 TeMaM «A30TcoAepXkallie OpraHu4YeCKue COCAUHEHUS» U
«Pacno3HaBaHue OPraHNYECKUX COSTUHEHUI.

BricokoMosieKyJISIpHBIE COeIMHEHUS.

OCHOBHBIE TIOHSTHS XWMHH BBICOKOMOJICKYJISIPHBIX COCIUHEHUN: MOHOMED, IOJIMED,
CTPYKTYPHOE€ 3B€HO, CTETICHb MOJIUMEPHU3ALINU, CPEIHSIS MOJIeKysipHas macca. OCHOBHBIE METO/bI
CHUHTE3a BBICOKOMOJICKYJISIPHBIX COSTMHEHUN — TIOTMMEPHU3AIIUs U TIOJTUKOHICHCAITHS.

[Tonumepnsie MaTepuanbl. [lmacTtMacchl (MOMUATUIICH, MOJUIIPOIUIICH, MOJIUBHHUIXIOPUI,
MTOJIUCTUPOJT, TOJIMMETHIIMETaKpHUIIAT, MOJUKApOOHATHI, MOJUATHICHTepedTanar). YTunusamus u
nepepaboTKa MIacTUKa.



DnacToMephl:  HATypalbHBI  KaydyK, CHHTETHUYECKHe Kaydykd (OyTaIueHOBBIH,
XJIOPOTIPEHOBBIH, H30TIPEHOBBIN) U CHUIMKOHBI. Pe3uHa.

Bonokna: HaTypaibHBIE (XJIOMOK, MIEPCTh, MIENK), MCKYCCTBEHHBIC (BHCKO3a, aleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KaIpOH U JIABCaH).

[TonuMmepsl cnienuanbHOTO HazHAYeHHs (Te(IOH, KEBIap, AJIEKTPOIPOBOJISAIINE MOTHUMEPHI,
OnopasyiaraeMble MOJIUMEPHI).

DKCIIEpUMEHTAIBHBIE METObl M3YYCHHsI BEIIECTB M WX MPEBPALICHUI: O03HAKOMIICHHUE C
oOpa3naMu MPHUPOAHBIX M HUCKYCCTBEHHBIX BOJIOKOH, IUIaCTMAacC, KaydyKoB, peIlIeHUe
HKCHEPUMEHTAIBHBIX 33134 10 TeMe «Pacrno3HaBaHue MIacTMacc U BOJIOKOHY.

Pacuérnble 3agaun.

Haxoxaenne MonekyasipHOd (GOpMysabl OPraHUYECKOro COSAMHEHHSI IO MAaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSIIUX B €ro COCTaB, HAXOXXJICHHE MOJEKYISIpHOH (HOPMYNBI OpPraHMYECKOro
COeIMHEHMS 10 Macce (00bEMY) MPOTYKTOB CrOpaHUs, IO KOJUYECTBY BEIIeCTBa (Macce, 00bEMY)
MPOAYKTOB pPEAaKIUU W/WIM UCXOAHBIX BELIECTB, YCTAHOBJIIGHHWE CTPYKTYpHOU (opmyssl
OpPraHUYeCKOr0 BEIIECTBA HAa OCHOBE €r0 XHWMHYECKUX CBOWCTB WJIHM CIOCOOOB MOJYYEHHS,
OTpe/ieNICHUE JI0JIM BBIXO/A MPOIYKTA PEaKIMU OT TEOPETHUECKH BO3ZMOKHOTO.

MexnpenMeTHbIe CBSI3U.

Peanuzanuss MeXnpeIMETHBIX CBA3€Wd MPHU M3y4EHUU opraHuyeckorl xumuu B 10 kiacce
OCYIIIECTBIISICTCSI Yepe3 HCIIOJIb30BAaHUE KaK OOIIMX EeCTCCTBCHHO-HAYYHBIX MOHITHHA, TaK W
MOHATH, TPUHATHIX B OTJIEIBHBIX MPEAMETAaX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mmue ecTecCTBEHHO-HAYYHBIC TIOHSTHS: SBIICHUE, HAYYHBIA ()aKT, TUIIOTE3a, TCOPHS, 3aKOH,
aHalu3, CHUHTEe3, KiIaccupuKauus, HaONIOJIeHUEe, M3MEpPEeHHe, OKCIEPUMEHT,  MOJEIb,
MOJIETTUPOBAHUE.

®duszuka: mMaTepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIa, SHEPTETUYECKUN YPOBEHb,
BEIIECTBO, TEJO, 00BEM, arperaTHOE COCTOSIHME BEIIECTBA, (PU3MYECKHE BEIMYUHBI, €AMHUIIBI
U3MEpEHUsl, CKOPOCTh, PHEPTHsI, Macca.

Buonorusi: xierka, opraHms3M, SKocucTema, Ouocdepa, mMeTaboIM3M, HACIEACTBEHHOCTD,
aBTOTPO(HBIA W TeTepOTPO(HBIM THUI NHTAHHSA, OpoKeHue, (POTOCHHTE3, IbIXaHue, OCJKH,
YTIICBOJIBI, JKUPBI, HYKIICHHOBBIC KUCIOTHI, (DEPMEHTEHI.

I'eorpacdus: mose3Hble HCKOMAaeMble, TOTLTUBO.

TexHoJIOTHS: THUIIEBBIE MPOAYKTHI, OCHOBBI PAallHOHAIBHOTO IMUTAHUS, MOIOIIHE CPEICTBA,
MaTepuaibl U3 UCKYCCTBEHHBIX U CHHTETHUYECKHUX BOJIOKOH.

11 KJIACC
OBIIASI 1 HEOPTAHUYECKASI XUMMUA

Teopernyeckue 0CHOBbI XUMHUHU.

Atom. CocraB aTOMHBIX sifiep. XUMHYEeCKU 31emMeHT. M3oronbl. CTpoeHHE 3IE€KTPOHHBIX
000J104€K aTOMOB, KBAaHTOBBIE YK CJIa. DJHEPreTUYECKHE YPOBHU U NMOAYPOBHU. ATOMHbBIE OpOUTAIIH.
Kraccudukaiuss XUMHYECKHX 3JIeMEHTOB (S-, p-, d-, f-amemenTs). Pacnpenencnue 31€KTPOHOB 110
ATOMHBIM OpOUTAISIM. DJEKTPOHHBIE KOHPUTYpAIlMd aTOMOB 3JEMEHTOB IMEPBOTO—YETBEPTOTO
MEePUOJOB B OCHOBHOM U BO30YXIEHHOM COCTOSIHUHU, JIIEKTPOHHBIE KOH(PUTYpallud HOHOB.
DNeKTPOOTPUIIATETEHOCTb.

[lepuonnueckuii 3akoH u Ilepuomnueckas cucreMa XuMU4Yeckux diemeHtos JI..
MenneneeBa. CBs3b MEPUOANIECKOTO 3aKOHA U [leproanyeckoi CHCTEMbl XUMHUECKUX AJIEMEHTOB
C COBPEMEHHOH TEOpHEl CTPOECHHsS] aTOMOB. 3aKOHOMEPHOCTHM M3MEHEHHs CBONCTB XHMHUYECKHX
3JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CJIOXKHBIX BEIIECTB IO TPYIIAaM U MepruoaaM. 3HaYCHUE
nepuoanudeckoro 3akona JI.11. Menneneesa.

Xumudeckass CBsI3b. BHABI XMMHYECKOM CBs3M. KOBAJICHTHAs, HOHHAs, MeTaIddecKas.
MexaHu3mbl 00pa30BaHUs KOBAJICHTHOW CBSI3U: OOMEHHBIA M JIOHOPHO-AKIENTOPHBINA. DHEPTUs U
JuHa CBsi3u. [lonsipHOCTH, HANpPaBIEHHOCTh M HACHIIMIAEMOCTh KOBAJIEHTHOM CBs3U. KparHbie
cBs13u. BonopoaHas cBsi3b. MexXMOIEKYISPHBIE B3aUMOICHCTBHUSL.

BaneHTHOCTh M BaJ€HTHBIE BO3MOXHOCTH aTOMOB. CBSI3b AJIEKTPOHHOU CTPYKTYPBI MOJIEKYJT
C X TEOMETPUUYECKUM CTPOCHHEM (Ha MPUMEPE COSTUHEHUH 2IEMEHTOB BTOPOTO NIEPUOA).

[IpenacraBnenne o0  KOMIUIEKCHBIX  coeauHeHUs K. (CocTaB  KOMIUIEKCHOTO  HOHA!
KOMIUIEKCOOOpa3oBaTenb, JIMTaHAbl. 3HAYCHHE KOMIUIEKCHBIX coenuHeHuid. [lonstue o
KOOPJMHALIMOHHON XHUMUHU.



BemecTBa MOJIEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUs. THUIIBI KPUCTAIINYECKUX PEIIETOK
(CTpYKTYp) 1 CBOKCTBA BEIECTB.

IlonstTe o gucnepcHbIx cucremax. Mcrunnble pactBopbl. IIpeacraBiieHne o KOJIOMIHBIX
pactBopax. CriocoOb! BBIpaKEHHsI KOHIIEHTPALMU PaCTBOPOB: MaccoBas J10JIs BEIIECTBA B pacTBOPE,
MoJIIpHas KOHLEHTpauus. HacbllleHHblE M HEHACBIILIEHHBIE pacTBOPbl, PacTBOPUMOCTb.
Kpucramnoruaparsl.

Knaccuukanuss u HOMEHKJIAaTypa HEOPraHMYECKHX BeHIECTB. TpuBHAIbHBIE HA3BaHUS
OTJENbHBIX NIPEICTABUTENIECH HEOPIraHUYECKUX BEILECTB.

Knaccuukanuss XMMHYECKHX peakiyii B HEOPraHWYECKOH W OpPraHHMYeCKOW XUMHUH. 3aKOH
COXPAaHEHHs MAacChl BEIIECTB; 3aKOH COXPAHCHHsS W IPEBpAILEHUS DHEPIHMH IIPU XUMHYECKHUX
peakusx. TertoBsie 3 (HeKTb XUMHUECKUX peakuuil. TepMOXUMHUECKUE YPAaBHEHHS.

CKOpOCTh XMMHUYECKOH peakiiu, €€ 3aBUCUMOCTb OT Pa3iINyYHBIX (akTopoB. ['OMOreHHble U
rereporeHHsle peakiuu. Karanus u katains3aTtopsl.

OOparuMble ¥ HeoOpaTUMBbIE peakluu. XUMHUUYecKoe paBHOBecHe. KoHCTaHTa XMMUYECKOro
paBHOBecHs. DakTOphl, BIMSAIOLIME HA IOJOXKEHHE XMMHUYECKOIO PpABHOBECHUS: TeMIlepaTypa,
JABJICHUE U KOHLICHTPALMK BEILECTB, y4acTByOmuUX B peakuuu. [Ipunnun Jle HaTense.

OnexTponutuueckas auccounanus. CuipHble U cinabble  3yeKTpoauThl.  CreneHb
mucconmanuu. Cpena BOAHBIX PACTBOPOB: KHUCJIOTHAs, HEWTpallbHas, ILIENOYHAs. BomoponHsii
nokasarensb (PH) pactBopa. ['maponus coneil. Peakiiuu moHHOTO OOMEHa.

OxucauTENBbHO-BOCCTAHOBUTENbHBIE  peakuuu. CreneHp okucieHus. OKHUCIUTENb WU
BOCCTaHOBUTENb. lIpomeccsl OKHMCIEHUS U BOCCTAHOBJICHUS. BakHellnue OKUCIUTENH U
BOCCTAHOBUTEJIN. MeTOJ1 3JIEKTPOHHOT0 OasiaHca. DJIEKTPOJIU3 PAaCTBOPOB U PACI/IaBOB BELIECTB.

OKClepUMEHTAJIbHBIE METOJbl M3yYEHHUS] BEUIECTB U UX MPEBpALICHUI: pa3iioKeHHe
IIEPOKCHJA BOJOpPOJAa B MPHUCYTCTBUM KaTajlu3aTopa, MOJAEIN KPUCTANIMYECKUX PpEUIETOK,
IIPOBEJICHUE PEaKIIM HOHHOTO 0OMEHA, ONPEEIIEHNE CPEJIbl PACTBOPOB C IOMOIIbIO UHAUKATOPOB,
U3yuyeHHE BIUSHHS pPa3IMYHbIX (DPAKTOPOB HAa CKOPOCTh XHMMHYECKOH peakiuu U TOJ0XKEHHE
XUMHUYECKOTI'O PABHOBECHS.

Heopranuueckasi Xummusi.

[Tonoxenne HemerawioB B Ilepuonnueckoin cucreMe XuMHYeckux dnemeHToB J[M.
MenneneeBa U OCOOEHHOCTH CTpOEHUs MX aToMoB. Du3uuecKkue CBOIICTBAa HEMETAJLIOB.
Annotponusi HeMeTa/uIoB (Ha IpUMEpPE KUCIOpoia, cepbl, hochopa u yriepoaa).

Bonopon. Iomyuenue, (usnueckue M XMMHUYECKHE CBOMCTBA: peakIUM C MeTaulaMH U
HEMETaJUIaMH, BOCCTAHOBUTEINIbHBIE CBOMCTBA. [ mapuapl. TOIUIMBHBIE 3JIEMEHTHI.

I'anorensl. HaxoxaeHue B mpupoje, cHocoObl MOMy4YeHHs, (PU3MUECKHE U XHUMHUYECKUE
cBoiicTBa. ['amoreHoBoAopoabl. BaxHelmue KHCIOPOACOAECPKAIMNE COCIUHEHUS TaJOrTE€HOB.
JlaGopaTopHble U MPOMBIIUIEHHBIE CIIOCOOBI MOXY4YeHUs ranoreHoB. IIpuMeHeHne ranoreHoB U ux
COCIMHECHU.

Kucnopoa, o30H. JlabopaTopHble M HPOMBIIIICHHbIE CHOCOOBI MOJYYEHHS KHCIOPOJA.
duznyeckre 1 XMMUYECKHUE CBOICTBA U IPUMEHEHHUE KUCTI0pOo1a U 030HA. OKCUIBI U IEPOKCUIBI.

Cepa. Haxoxnenue B npupojie, cnocoObl NOMy4YeHUs, (pU3nyeckrue 1 XMMUYECKHe CBONCTBA.
Ceposogopon, cynbdunbl. Oxcun cepoi(1V), okeun cepsi(VI). Ceprucrast u cepHasi KUCIOTBI U X
coi. OCOOEHHOCTH CBOUCTB CepHOM KUCIOTHI. [IpuMeHeHne cepbl u e€ coeJUHEHUH.

A3zot. Haxoxnenue B mpupojie, crocoObl NoayyeHus], pu3nueckue 1 XMuMHUYECKHe CBOICTBA.
Ammuak, HUTpuAbL. OKCUABI a30Ta. A30THCTas M a30THas KUCIOTHI U UX coiu. OcoOeHHOCTH
CBOMCTB a30THOM KHCIOTHI. [I[puMeHeHue a3ota u ero coelnHeHu. A30THbIE YA0OpEHHUS.

®ocdop. Haxoxnenue B mpHupoje, CHOCOObI MOTY4eHHUS, (PU3MUYECKHE U XUMHUYECKHE
cBoiictBa. @ochuast u dhochun. Oxcuasl hocdopa, hochopHas kucimora u €€ conu. [Ipumenenue
docdopa u ero coenunenuii. PochopHsie y10opeHUs.

VYrnepon, HaxoxaeHWe B Tpupoae. AJutoTporHble Moaudukanuu. Ddusznyeckue wu
XMMUYECKHE CBOWCTBA MPOCTHIX BELIECTB, 00pa3oBaHHbIX yriepoaoM. Okcun yraepona(ll), oxcua
yraepoaa(lV), yronbHas kucinora U €€ coilu. AKTUBHUPOBAaHHBIA yrojib, aacopOuus. DysiepeHsl,
rpadeH, yriepoaHble HaHOTPYOkH. [IprMeHeHne npoCThIX BEIecTB, 00pa30BaHHBIX YIIEPOIOM, U
€ro COeIMHEHU.

Kpemuuii. Haxoxxaenue B mpupoje, CrocoObl MOMy4YeHHUs, (U3NUYECKHEe U XUMHUECKUE
cBoiictBa. Oxcua kpemHus(1V), kpemHHeBass KuciaoTa, CUIMKaThl. [IpuMeHeHHe KpeMHHSI U €ro
coequHeHmnil. CTeKI10, ero MoJly4eHue, BUIbI CTEKIIA.



[Tonoxenune meramioB B [lepuoandeckoit cucteMe XMMHUYECKHX 3JeMEHTOB. OcoOEHHOCTH
CTPOEHHUS JJICKTPOHHBIX 000I0YeK aToMOB MeTauioB. OOmue (Gu3ndecKkue CBOWCTBA METAJUIOB.
[TpumeHeHne MeTaioB B ObITY U TexHHKe. CIIJIaBbl METAJIJIOB.

DNEeKTPOXUMHUYECKUN PsiJl HAPsDKeHUH MeTaioB. OOmue crmocoObl MOJYYCHHUS METAIIIOB:
TUIPOMETALUIYPrisi, MUPOMETAIUTYPIusl, AJeKTpoMmeTautyprus. IloHsTHe O KOppo3uum MeTayljioB.
Crioco0sl 3a1UThl OT KOPPO3HUHU.

OOmas xapakrepuctuka MetaiwioB |A-rpymnmber Ileproanyeckoll CHCTEMBI XMMHUYECKHUX
aneMmeHToB. Harpuil u kanuii: momydeHue, Qpu3nyecKue M XUMHYECKHE CBOICTBa, MPUMEHEHHE
IIPOCTBIX BEIIECTB U UX COEIUHEHUM.

O6mas xapaktepuctuka metamuioB |lIA-rpynmer [lepuogndeckoit cucTeMbl XHMHUYECKHX
9JIEMEHTOB. MarHuii M KajubIUii: MOXydeHue, (pU3nuecKue U XUMHUYECKHUEe CBOWCTBA, MPUMEHEHUE
MIPOCTHIX BEIIECTB U UX coeluHEeHUH. JKECTKOCTh BOMIBI U CIIOCOOBI €€ YCTpaHEeHHUS.

ANIOMMHUI: TIONMydeHue, (PU3NYeCKHe W XHMHUYECKHE CBOMCTBA, NPUMEHEHHE IPOCTOTO
BelIeCTBA W €ro coeauHeHUil. AMoTepHble CBOMCTBa OKCHAAa M THAPOKCHAA alllOMHHUSA,
T'UJIPOKCOKOMIIJIEKCHI aTFOMUHUS.

OO6mast xapaktepucTuka MeTaioB mo0o4HbIXx mnoarpymmn (b-rpymm) Ilepumonnueckoi
CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

®usnueckue U XMMUYECKHE CBOWCTBA XpoMa M €ro coequHeHuid. OKCUAbl U TUIPOKCHUIbBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarbl UM AMXpOMaThl, WX OKHUCIIUTEIbHbIE CBOICTBA.
[Tonyyenue u npuMeHEHUE XpoMa.

@usznyeckue M XHMMHMYECKHME CBOMCTBA MapraHua M €ro coeauHeHuid. Bakuelmue
coenunenus mapranna(ll), mapranna(lV), mapranna(VI1) u mapranma(VIIl). Ilepmanranar kamws,
€ro OKHCIIUTENIbHbIE CBOWCTBA.

®u3nueckue U XMMHYECKHE CBOMCTBA Kejle3a U €ro coequHeHui. OKCHUbl, TUAPOKCUIIBI U
conu xkene3a(ll) u xeneza(lll). [lonyduenne u npuMeHeHue *Keje3a u ero CIijIaBoB.

dusnueckue U XUMUYECKUE CBOMCTBA Meau U €€ coequHeHuid. [lomydyenne m npumeHeHue
MeIU U €€ COCIMHEHNN.

[uuk: nmonydeHue, GU3NYECKUE U XUMUYECKHE CBOMCTBA. AM(OTEpHBIE CBOIICTBA OKCUA U
TUJIPOKCH/Ia IUHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [I[puMeHeHe IMHKA U €r0 COeMHEHUH.

DKcrepuMEHTAIbHBIE METOJbl U3yYEHUS BEUIECTB U WX MPEBpallCHHI: U3yueHue oOpasioB
HEMETAJNIOB, TOpEeHHe cepsl, ¢ochopa, kene3a, MarHus B KHUCIOPOJE, HM3YYCHUE KOJUICKIIHH
«MeTamel U CIIaBbl», B3aUMOJEHCTBUE IIEIOYHBIX M IIEIOYHO3EMEIBHBIX METaUIOB C BOJOH
(BO3MOKHO MCIOJIBb30BaHUE BHJIEOMATEPHAIIOB), B3aMMOJECHCTBHE IIUHKA U Kejle3a C pacTBOpamMu
KHCIIOT M WIEJIOYel, KaueCTBEHHBIE PEaKLMM Ha HEOPraHWYEeCKHE aHUOHBI, KaTUOH BOAOpOAAa U
KAaTHOHBI METAJUIOB, B3aUMOJICHCTBUE T'MIAPOKCHIOB ATIOMUHUS M IIMHKA C pAcTBOpaMHU KHUCIIOT U
1IeJI0YEeH, PEIIEHNE dKCIIEPUMEHTANIBHBIX 3a1a4 1o TeMaM «l'amorensr», «Cepa u €€ COeqUHEHUS,
«A30T U ¢pocdop U UX coeauHEHMs», «MeTalpl INIaBHBIX MOATpYyH», «Meramibl MoOOYHBIX
MOATPYIII».

X¥MHUA U )KU3Hb.

Ponp xumun B obecriedeHUM YCTOMYMBOIO Pa3BUTHA yesioBeuecTBa. [IoHATHE O HayuHBIX
METOJIaX MO3HAHMS U METOJOJIOTMHM Hay4HOro HcciefoBaHusd. HayuHble NpUHIMIBI OpraHU3aluu
XMMHUYECKOr0 MpPOM3BOJACTBA. [IpoMBIlIUIEHHBIE CHOCOOBI TMOJIyYeHHs] Ba)kKHEHIIMX BellecTB (Ha
IpUMepe MpPOU3BOJICTBA aMMHUaKa, CEpPHOM KHCIOTHI, MeTaHona). [IpoMbliieHHbIE CHOCOObI
MIOJIyYEHUSI METAJJIOB M CIUIaBOB. XHMHYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpelasl U €ro
nocyencTBus. Posb XuMuu B 00€CTIeUeHUH SHEPTeTUUECKO 0€3011acCHOCTH.

XuMug W 370poBbe uenoBeka. JlexkapcTBeHHble cpencTBa. IIpaBuiia uMcHoiab30BaHUSA
JIEKapCTBEHHBIX MpenapatoB. Poib XuMuu B pa3BUTHH METUIUHBIL.

XUMUS TUIIK: OCHOBHBIE KOMIIOHEHTHI, MUIeBble 100aBku. Poib xumuu B obecrieueHuu
MUIIEBON O€30MaCHOCTH.

Kocmernueckue u mnapdromepHsle cpeactBa. boitoBas xumusa. IIpaBuna ©e3omacHOro
MCIIOJIb30BaHUs MIPENapaToB ObITOBOM XMMHUH B MIOBCEAHEBHOMN KU3HU.

XUMUS B CTPOUTENBCTBE: BaXKHEUIIINE CTPOUTENbHBIE MaTepHabl (LIEMEHT, OETOH).

XuUMHS B CEIBCKOM X03siiicTBe. OpraHnuecKre 1 MUHEPAIbHBIC YI0OpEHHS.

CoBpeMEHHbBIE KOHCTPYKLIMOHHBIE MaTepUabl, KPacku, CTEKJIO, KepamuKa. Marepuaisl ais
ANeKTpoHUKU. HaHnoTexHomoruu.

Pacuérnsie 3amaymn.



Pacuéter: Macchl BelmecTBa Wi 00bEMa Ta30B MO0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
U 00BEMY OJTHOTO U3 YYACTBYIOUIUX B PEAKIIMU BEIIECTB, MacChl (00BEMA, KOTMYECTBA BEIIECTBA)
IPOAYKTOB PEAKIMU, €CIM OJHO M3 BELIECTB MMEET NpUMECH, Macchl (00bEMa, KOIMYecTBa
BEIIECTBa) MPOJAYKTa PEaKIMM, €CIM OJHO M3 BEIIECTB JJaHO B BHUJE pacTBOpa C OMpeaeIEHHON
MacCOBOM J10JIEW paCTBOPEHHOIO BELIECTBA, MACCOBOM JTOJIM U MOJISIPHOM KOHLEHTPALUU BEIECTBA
B PacTBOpE, JOJIA BBIX0/1a MPOAYKTA PEAKIIMHU OT TEOPETUYECKH BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3U.

Peanuzarus MeXnpeIMeTHBIX CBsI3el ITPU M3yYE€HUH OOIIel U HEOpraHMYeCcKol XumMuu B 11
KJIacce OCYIIECTBISICTCA Yepe3 MCIOJIb30BaHHE KaKk OOIIMX €CTEeCTBEHHO-HAYYHBIX MOHATHH, TaK U
MOHSATUIN, TPUHATHIX B OTAEIBHBIX IPEIMETAX €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOm1re ecTeCTBEHHO-HAyYHbIE MMOHATHS: SBJICHUE, HAYYHBINH (PaKT, THUIIOTE3a, TEOPHS, 3aKOH,
aHallu3, CHUHTE3, Kiaccuukaius, MNePUOJUYHOCTb, HAOJIOJCHHE, H3MEpPEHHE, HKCIEPHUMEHT,
MO/JIEJIb, MOJIEJINPOBAHHUE.

®uzuka: Matepusi, MUKPOMHUP, MAKpOMUP, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, NOH, U30TOIBI,
PalMOaKTUBHOCTb, MOJIEKYJA, SHEPreTHUECKUIl YpOBEHb, BEIIECTBO, TEJO, 00BEM, arperatHoe
COCTOSIHME BEIEeCTBA, UICANbHBIN ra3, (pu3nvyeckue BEJIUYUHBI, €AUHHIIBI U3MEPEHHs, CKOPOCTb,
JHEprus, Macca.

buonorus: kinerka, opraHu3M, OJKocucTteMa, Ouocdepa, MeTabONIU3M, MaKpo- H
MHUKPOAJIEMEHTBI, O€NKH, JKUPBI, YIJIEBOJbI, HYKJICHHOBBIC KHCIOTHI, ()EPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U MOTOK SHEPTHU B SKOCUCTEMAX.

I'eorpa¢us: MuHepasbl, FOpHbIE IOPO/IbI, IT0JIE3HBIE HCKOIAEMBbIE, TOIINBO, PECYPCHI.

TexHonmorusa: XuUMUYECKas MPOMBILUIEHHOCTb, METAJUIyprus, CTPOUTEIbHbIE MaTepHUalbl,
CEJIbCKOXO3SIIICTBEHHOE  IPOM3BOJCTBO,  MUIIEBas  MPOMBILUIEHHOCTb,  (papManeBTHUYECKast
MIPOMBILIIEHHOCTb, MPOU3BOJCTBO KOCMETUYECKUX MPENapaTroB, IPOU3BOACTBO KOHCTPYKLIMOHHBIX
MaTEepUaJIOB, AEKTPOHHAS POMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHUHU HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTrcTBUM C CHCTEMHO-JESATEIBHOCTHBIM IOJIXOJOM B CTPYKTYp€ JMYHOCTHBIX
pe3yabTaTOB OCBOEHUS MpeaMeTa «XUMUs» Ha YPOBHE CPEJHEro o0Iero oopa3oBaHus BbIJIEIEHBI
CIIEYIOIIME  COCTAaBJSIOLIME:  OCO3HaHME  OOYyYaloIUMHUCS  POCCHUMCKOW  TpakIaHCKOM
UJEHTUYHOCTH; TOTOBHOCTh K CAMOPAa3BUTHUIO, CAMOCTOSATEIBHOCTH M CaMOOIIPEIEIICHUIO; HATNUNE
MOTHBAallMM K OOYYEHHIO; TOTOBHOCTh M CIOCOOHOCTh OOy4aroummxcs pPyKOBOJCTBOBAThHCS
IOPUHATBIMU B OOIIECTBE MpaBUJIAMM W HOPMaMH [OBEACHUS; HaJIU4uMe IMPABOCO3HAHMS,
9KOJIOTMUYECKOH KYJIbTYpBhI; CIIOCOOHOCTh CTaBUTh LIEJIU U CTPOUTD KU3HEHHBIE TIAHBI.

JIMYyHOCTHBIE pe3ylbTaThl OCBOCHMS NpeAMeTa «XHMHA» OTpakaroT CHOPMHUPOBAHHOCTh
OTbITa TIO3HABATEIbHOM M MPAKTUYECKOW NEATENbHOCTH OOYyuarolUXCsl B MPOLECCE peanu3aliu
00pa3oBaTeNbHON JAEATEIBHOCTH.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUS IpenMeTa «XUMHUS» OTpakaloT CHOPMUPOBAHHOCTD
OIbITAa MO3HABATENBHOM M NMPAKTHUYECKOW JEsTEeNbHOCTH OOYUYalOIIMXCsl B MPOLECCEe pean3aliui
00pa30BaTeNbHON 1eATEIbHOCTH, B TOM UUCIIE B YaCTH:

1) rpamIaHCKOTrO BOCIIUTAHMS

OCO3HaHHUs 00Y4YalOIIMMHUCS CBOMX KOHCTUTYLHMOHHBIX NMpaB M OOA3aHHOCTEH, yBaXKEHHS K
3aKOHY U NIPaBONOPSAKY;

MPE/ICTAaBICHUs] O COLMAJIbHBIX HOPMax M TMpaBWIAX MEXJIMYHOCTHBIX OTHOILIEHUH B
KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOpPYECKOW NEATENbHOCTH NPU CO3JaHUM YYEOHBIX MPOEKTOB,
peleHnH yuyeOHBIX M IT03HABaTENbHbIX 33/1a4, BHITOTHEHUN XUMHUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh U NPUHUMATh MOTHBBI, HAMEPEHHUS, JOTHUKY U apryMEHThl JPYTrHxX
[IPU aHaJIU3€ Pa3IMYHBIX BUJOB YU€OHOH e TeNbHOCTH;

2) IaTPUOTHYECKOr0 BOCIIUTAHMSA:

LIEHHOCTHOT'O OTHOILIEHUS K UCTOPUUYECKOMY U HAyYHOMY HacCJIEUI0 OT€YECTBEHHON XHUMHMH;

yBaXKeHHsI K MTPOLIECCY TBOPUECTBA B 00JIACTU TEOPUU U MPAKTHYECKOTO MPHIIOKEHUS XUMUH,



OCO3HaHUs TOTO, YTO JAHHBIE HAYKH €CTh PE3yJabTaT UIMTEIHHBIX HAONIOJCHUN, KPOMOTIMBBIX
SKCHEPUMEHTAIBHBIX MIOUCKOB, MOCTOSHHOTO TPY/1a YYEHBIX U TPAKTUKOB;

WHTEpeca U MO3HABATEIHLHBIX MOTHBOB B MOJIYYEHUHU U MOCIIEIYIOIIEM aHanu3e HH(popMamu
0 MEPEAOBBIX TOCTUKEHHUSIX COBPEMEHHOM OT€UECTBEHHON XUMHUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOI'0 CO3HAHUS, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIICHMBATH CHTYAI[UH, CBSI3aHHBIC C XUMHYECCKHUMH SIBJICHHUSIMH, ¥ TIPUHUMATH
OCO3HAHHBIE PEILICHUS, OPUCHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMbI U LICHHOCTH;

FOTOBHOCTU OLIEHUBAaTh CBOE MOBEAEHHWE W TOCTYNIKA CBOHMX TOBapUUIEH C MO3ULUN
HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MTOCIEACTBUI MOCTYIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbS:

MMOHMMAaHUS IIEHHOCTEH 3J0pOBOro M Oe3omacHOro oOpa3za JKW3HH, HEOOXOJIMMOCTH
OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOJTI0IeHUsI TIPaBIIT 0€3011aCHOTO OOpaIeHUs C BEIIECTBAMH B OBITY, ITOBCETHEBHOM JKH3HU,
B TPYAOBOM AEATEIbHOCTH;

MMOHUMAHUS IIEHHOCTH TIPABUJI WHIUBUIYAIBHOTO M KOJUICKTUBHOT'O 0€30MacHOT0 TOBEACHUS
B CUTYAIUAX, YTPOXKAOIIUX 3J0POBBIO U JKU3HU JIFOJICH;

OCO3HAHUS TMOCJICACTBUM M HENPHUATHS BPEAHBIX NPHUBBIUCK (YMOTPEOJEHUS aIKOTOJIs,
HapKOTHUKOB, KYpPEHHUS);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHUKAaTUBHOM  KOMIETEHTHOCTH B  Yy4€OHO-HCCJIEIOBATEIbCKOM  JEATEIHHOCTH,
OOIIIECTBEHHO TOJIE3HOM, TBOPUYECKOM U IPYTHX BUIAX ACSITEIbHOCTH;

YCTaHOBKM Ha AaKTUBHOE Yy4YaCTHE€ B PEUNICHUM NPAKTUYECKUX 33Ja4 COLUAIBHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjiacca, IKOJIbI);

WHTEpeca K MPaKTHICCKOMY H3y4eHUIO TPO(eCcCuii pa3InyHOro pojia, B TOM YHCJIC Ha OCHOBE
MPUMEHEHUS MPEAMETHBIX 3HAHUH 110 XUMUU;

YBAOXKEHUS K TPYLY, JIFOJSAM TPYAa U PE3YIbTATaAM TPYJIOBOM JEATEIIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJMBHYyallbHOM TpaeKTopuu oOpa3oBaHus, Oymylien
npodeccun W pearm3alnud COOCTBEHHBIX XKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEH K XMMUH, HHTEPECOB U MOTPEOHOCTEH 00IIeCTBa;

6) 3K0JI0rMYeCKOro BOCTIUTAHUS:

9KOJIOTHYECKH I1€1eCO00pPa3HOro OTHOILIEHUS K MPUPOJIe KaK HCTOYHUKY CYIIECTBOBAHUS
’KM3HHU Ha 3emIe;

MOHUMAaHUS TJIO00ANTBHOTO XapaKTepa IKOJIOTHMYECKUX MpoOJeM, BIUSHHUS IKOHOMUYECKUX
MPOLECCOB Ha COCTOSIHUE MTPUPOAHON M COLIMATBLHOM CPEbI;

OCO3HaHUs HEOOXOAMMOCTH HCIOJIb30BaHUS JOCTHIKEHUNH XUMHUU JUIsl PEIIEHUS BOIPOCOB
PalMOHAIBHOTO MPUPOIOIIOIB30BAHUS;

AKTUBHOIO HENPUATHS JIEUCTBUH, INPUHOCAIIMX BpEH OKPYKAOLIEH IPUPOAHOU cpene,
YMEHHUS TPOTHO3MPOBATH HEOIArONMPHUSATHBIE SKOJOTUYECKHE IOCICACTBUS TPEANPUHUMAECMBIX
JNEUCTBUN U MPEAOTBPALIATh UX;

HAJIMYUST PA3BUTOIO DKOJOTHYECKOTO MBIIUICHUS, SKOJOTMYECKOW KYJIbTYpPhI, OIBITA
JEATEIbHOCTH  DKOJOTMYECKOM  HANPABIEHHOCTH, YMEHHMS  PYKOBOJACTBOBATbCA HMH B
MMO3HABATEIbHOW, KOMMYHHUKATHBHON M COIMAJIBHON MPAKTHKE, CIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOATH UACOJIOTHH XeMoPoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO pa3BUTUS HAyKu U
0OIIIeCTBEHHON MTPAKTUKH;

MOHUMAHUS CNeNU(UKNM XUMUU KaK HayKd, OCO3HaHHs €€ poilu B (HOpPMHpPOBAHHU
paIMOHATBFHOTO HAYYHOTO MBIIIIEHUS, CO3JAaHUH IETOCTHOTO MPEACTABICHHUS 00 OKPYKAIOIIEeM
MHPE KaK O €IMHCTBE MPUPOJIbI U YEIOBEKA, B IIO3HAHUU IIPUPOJHBIX 3aKOHOMEPHOCTEN U PELICHUN
po0JIeM COXpaHEHHUs MTPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B OCO0OM 3HAYUMOCTH XHMHH MJII COBPEMEHHOW UMBUIM3AlUU: B €6
I'YMaHUCTHYECKON HANpaBiICHHOCTH WU BaXHOW pOJIM B CO3JaHUM HOBOM 0a3pl MaTepuaibHON
KYJIbTYpPbI, B PEIICHUH TI00aTbHBIX MPOOJIIEM YCTOWYMBOTO PAa3BUTHS YEIIOBEYECTBA — CHIPHEBOM,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHIECKON O€30MacHOCTH, B Pa3BUTUU MEIUIIUHBI, 00€CTICUeHUN
YCIOBUH YCHENIHOTO TPYAa U IKOJIOTUYECKU KOMGPOPTHOM KU3HU KaXI0T0 WieHa 00IIecTBa;



€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTU: IIOHMMaHHWS  CYLIIHOCTH METOJOB  IIO3HAHUA,
UCIOJb3yEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh IOJIY4aeMble 3HAHMS IS
aHaJIM3a U 00BSCHEHUS SABJICHUN OKPY)KAIOIIETO MUPA U MPOUCXOIAIINX B HEM U3MEHEHUH, YMEHHS
nenaTb 00OCHOBaHHbIE 3aKJIIOUCHHsI HA OCHOBE Hay4HbIX ()aKTOB U MMEIOIIUXCS AAHHBIX C LEIBIO
II0JIy4EHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSTEJIBHO MCIOIb30BATh XUMHUECKUE 3HAHUS JUIsl pEeLCHHs IPoOJIeM B
peaJIbHBIX KU3HEHHBIX CUTYaLUsX;

MHTEpPEca K MO3HAHUIO, UCCIIEI0BATENbCKON JEATEIIBHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HENpPEpPHIBHOMY OOpa3oBaHHUI0O W CaMOOOpPa30BaHHIO, K
aKTUBHOMY IIOJyYEHHIO HOBBIX 3HaHUI 110 XUMHU B COOTBETCTBHUM C )KU3HEHHBIMU IOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSIM Tpy/a B Pa3InYHbIX cepax MpodhecCHOHATbHON 1eATeIbHOCTH.

METAINPEAMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHble Pe3ysIbTaThl OCBOSHUS MPOTPAMMBI MO XHUMHH HA YPOBHE CPEIHEro
o01mero 00pa3oBaHUs BKIFOYAKOT:

3HAYUMBIC Ui (OPMHUPOBAHUS MHUPOBO33PEHUS OOYUYAIONIUXCS MEXAUCIUILTUHAPHBIC
(MeXTpeIMeTHBIE) 00IIeHAYYHbIC TTOHATHUS, OTPAKAIOITUE 1IEIOCTHOCTh HAYYHON KapTHHBI MUpa U
crenu(puKy METOJO0B IMO3HAHUS, HCIOJIb3YEeMBIX B €CTECTBEHHBIX HaykKaxX (MaTepus, BEIIECTBO,
SHEprusi, SBIIEHUE, IMPOLIECC, CUCTEMA, HAYUYHBIM (DaKT, MPUHLHUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, HCCIICIOBAHUE, HAOIOICHNES, H3MEPEHUE, YKCIICPUMEHT U JIPYTHE);

yHHUBEpCalbHbIE yueOHbIE JeHcTBUA (ITO3HABATENIbHBIC, KOMMYHHUKATUBHBIC, PETYISTUBHEIC),
obecnieunBaromue GopmupoBanue (QYHKIIMOHATILHON TPAMOTHOCTH M COIMAIBHOW KOMITCTCHIIUU
oOyuaromuxcs;

CIIOCOOHOCTh 00yJarOIuXCsl HCITI0JIb30BaTh OCBOCHHBIC  MEXKIUCIUIUIMHAPHBIC,
MHUPOBO33PEHUYECKHUE 3HAHHUS W YHUBEpCAJIbHbIE Yy4eOHbIE JEHCTBUS B MO3HABATEIBHON U
COLIMAJIBHOM ITPAKTHKE.

MertanpeameTHble  pe3yiabTaThl  OTPAXKAIOT OBIAJACHHE YHUBEPCATBHBIMH  Y4€OHBIMU
MMO3HABATEIFHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMH JICHCTBUSMHU.

Ilo3HaBaTeIbHbIE YHHBeEPCAJIbHbIE YUeOHbIe AelicTBUS

1) 6a30Bble JIOTHYeCKHE AeiiCTBUS:

CaMOCTOSITENILHO  (POPMYIHpPOBATH M aKTyalM3UpOBaTh MpodIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTpEeAENATh IIeNu JAEATEIbHOCTH, 3aJaBas MapaMmMeTpbl U KPUTEPUU HX JIOCTHIKEHUS,
COOTHOCHUTB PE3yJIbTATHI ICATEIHLHOCTH C IIOCTABICHHBIMHU IIEIISIMU;

WCIONIb30BaTh TpPHU OCBOCHHUUM 3HAHUW TPUEMBI JIOTUYECKOTO MBIIIJICHUS: BBIICISTh
XapaKkTepHble TPU3HAKK TIOHATHA W  yCTAHABIMBAaTH WX B3aMMOCBS3b, HCIOJH30BATh
COOTBETCTBYIOIIME TTOHATHUSA /UL OOBICHEHUS OTJENbHBIX (DAKTOB U SBICHHI;

BBIOMpATH OCHOBAHUS M KPUTEPHH JUTS KIIACCU(PUKAIIMH BEIIECTB H XUMHUYCCKHUX PEAKIIHIA,

yCTaHABIUBATh MPUUYUHHO-CIIEICTBEHHBIE CBA3M MEXKY U3Y4aeMbIMH SIBICHUSIMH,

CTPOUTH JIOTHUECKUE pacCyXIeHUs (MHIYKTHBHBIC, JICTyKTUBHBIC, 110 aHAJIOTHUH), BBISIBIIATH
3aKOHOMEPHOCTH M TPOTHUBOPEYHUS B PAacCCMATPUBAEMBIX SBICHUSAX, (OPMYIHPOBATH BBIBOJBI U
3aKJIIOYCHUS,

MPUMEHSITh B MPOIIECCe MO3HAHUS HCIOJB3YEeMble B XHUMHH CHUMBOJIWYECKHE (3HAKOBBIC)
MOJIeTH, TTPe0Opa30BhIBATh MOJCIBHBIC TPEICTABICHUS — XUMHUYSCKUN 3HAK (CHMBOJI) 3JIEMEHTA,
XuMHueckas Qopmyna, ypaBHEHHE XHMMHYECKOM peakiuu — TpU PElIeHUH y4eOHBIX
MMO3HABATENIBHBIX M MPAKTUICCKUX 3a/1a4, IPUMEHSATh Ha3BaHHBIC MOJICIbHBIC TTPEICTABICHHS JIJIS
BBISIBJICHHSI XapaKTEPHBIX MIPU3HAKOB H3yYaeMbIX BEIIECTB U XUMHUECKUX PEaKIIUH.

2) 6a30BbIe HCCIeN0BATENbCKHE € CTBHS:

BIIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB M XUMUYECKUX PEaKIUi;

dbopMyIMpoBaTh MEMM W 3aJadd  HCCIICIOBAaHUS, HCIIONB30BaTh ITOCTABIICHHBIC U
CaMOCTOSITENTFHO C(HOPMYIIMPOBAHHBIE BOMIPOCHI B KAYeCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JJISI
(hOpMHUPOBAaHUS TUIIOTE3HI 110 IPOBEPKE MPABHILHOCTH BBICKA3BIBAEMBIX CYKJICHU;

BIIQJIETh HABBIKAMHM CaMOCTOSITENIbHOTO IUIAHUPOBAaHUS ¥ TIPOBEJCHHS YUEHHYECKUX
IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHs HAOIIOAATh 3a XOJOM IPOIECcca, CaMOCTOSATEIHHO
MPOTHO3HPOBATh €ro pe3ynabTaT, (HOpMyIHpOBaTh OOOOIIEHHS ¥ BBIBOJABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB HMCCIICAOBAHUS, COCTaBJIATH OOOCHOBAHHBIA OTYET O TMPOJCTaHHOU



pabore;

nmpuoOpeTaTh OMBIT YYCHHYECKOW HCCIEIOBATEILCKOH MW TPOSKTHOW JesATEIbHOCTH,
HPOSIBJISAITH  CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY TIOMCKY METOJIOB pEIICHHUs
MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3InYHbIX METO/I0B MIO3HAHMUSL.

3) pa6ora ¢ nngopmanmeii:

OPHEHTUPOBATHCS B PA3JIMUHBIX HCTOUHUKAX MH(OpMALMK (HAyYHO-TIONYJIsIpHAs JIUTepaTypa
XMMHUYECKOIO COJEp’KaHus, CIpaBOYHbE Mocolus, pecypcel WHTepHeTa), aHaIU3UpOBATH
MHGOpPMALMIO Pa3IMYHbIX BUIAOB U (GOpPM MpPEACTaBICHUS, KPUTHYECKH OLIEHUBAaTh €&
JIOCTOBEPHOCTb U HEITPOTUBOPEUUBOCTB;

(GbopMynMpoBaTh 3ampochl M IPUMEHSATh pa3IMyYHble METOAbl IpPU IOHCKE U 0TOOpe
nHpopMaun, HEOOXOMMOM IS BHITIOTHEHUS YU€OHBIX 3a/1a4 ONPEIeIEHHOTO THIIA;

IpUOOpeTaTh OMNBIT MCIOJb30BaHUS HH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH U
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpaTh ONTUMalbHYIO (OpMY IpeIcTaBleHHs HHPOpPMaLUU (CXEMbI,
rpaduKu, TUarpaMMsbl, TaOJIHIIbI, PUCYHKH U JPYTHE);

UCIOJb30BaTh HAy4YHbIH S3bIK B KauecTBE CpeAcTBAa IpU paboTe C XUMHUYECKOH
uHpOpMalKe: IPUMEHATh MEXIpeIMEeTHbIE ((PU3NIeCKre 1 MaTeMaTHYeCKUe) 3HaKU M CUMBOJIBI,
dhopmyiel, a0OpeBUATYpPHI, HOMEHKJIATYPY;

HCI0JIb30BaTh 3HAKOBO-CUMBOJINYECKHE CPEICTBA HATJISTHOCTH.

KoMMyHHKaTHBHBIC yHUBepPCaJIbHbIC YUeOHbIC 1eliCTBUA:

3aJ]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIa€MOM TeMBI B XOZ€ JHaJora U/WiIH JUCKYCCHH,
BBICKa3bIBaTh UJIeH, (POPMYIUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIBHO BBIITOJHEHUS
MPEJI0KEHHOM 33/1a4u;

BBICTYNIaTh C Mpe3eHTalueill pe3ylbTaTOB II03HABATENIHOW JEATENIBHOCTH, IOIYYEHHBIX
CaMOCTOSITEJILHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPH BBINOJIHEHUN XMMHUYECKOT0 IKCIIEPUMEHTA,
IPAKTUYECKOM PabOThI MO0 HMCCIEJOBAHUIO CBOMCTB M3ydaeMbIX BELIECTB, peaju3allid y4eOHOIo
IpoeKkTa, U (HOpPMYJIHpPOBaTh BBIBOABI 10 pE3yjbTaTaM MPOBEAEHHBIX HCCIEIOBAaHUN ITyTEM
COIJIACOBaHUS MO3ULUH B X0/l 00CYKAEHUS 1 0OMEHA MHEHUSIMH.

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe 1efiCTBUS:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBIIATH CBOIO IIO3HABATENIBHYIO JESTEIbHOCTD,
omnpenenss €€ LEIU W 3aJayd, KOHTPOJIMPOBATb M IO Mepe HEOOXOIUMOCTH KOPPEKTHUPOBAThH
npe/ularaeéMblii  aJrOpUTM JEHCTBHM NpPHU BBHINOJHEHUHM YYEOHBIX M MCCIEJOBATENbCKUX 3ajad,
BbIOMpaTh Haubosiee 3(PPEKTUBHBIA CIOCOO MX pEIIeHHs ¢ YYETOM IMOJIY4YEHMs] HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIMSIX;

OCYILIECTBISATH CAMOKOHTPOJIb JIEATEIHHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

NPEAMETHBIE PE3YJIbTATHI

[IpenmeTHble pe3ynbTaThl OCBOEHUS MPOrpaMMbl 10 XUMHM Ha yrIyOJEHHOM YpOBHE Ha
YpOBHE cpefHero oobmero oOpa3oBaHMs BKJIIOYAIOT clenuduyeckue s y4eOHOro mnpeamera
«XUMUS» HaydyHble 3HAHHs, YMEHHMs U CHOCcOObI AEWCTBUII MO OCBOEHMIO, MHTEPIIPETALH U
Hpeo6pa303aHmo 3HaHHi/JI, BUJbI ACATCIIBHOCTU II0 IMOJYYCHHIO HOBOI'O 3HAHUA W IIPUMCHCHHIO
3HaHUI B pa3IMUYHBIX Y4YEOHBIX CHUTYyallUsX, a TaKKe B pEaJbHBIX >KU3HEHHBIX CHUTYalMsX,
CBSI3aHHBIX ¢ XuMuei. B nporpamMme 1o XuMHUH MPEAMCETHBIC PE3YJIbTAThI IPEACTABIICHBI 110 IrogaM
U3yUYEHHUS.

10 KJIACC

[IpenMeTHBIE pe3yapTaThl OCBOEHUS Kypca «OpraHndeckasi XUMUs» OTPaXaroT:

c(hOpPMHUPOBAHHOCTH MPEACTABICHUI: O MECTE M 3HAYEHUHM OPraHMYeCKOW XMMHH B CHCTEME
€CTECTBEHHBIX HAayK M €€ poJiM B 00ECIeYeHUH YCTOWYMBOIO PAa3BUTHS YEIIOBEUECTBA B PEIICHUU
po0JIeM HKOJIOTMYECKOM, SHEPreTHYecKOW M MUIIEBOM 0€30MacHOCTH, B PAa3BUTHU MEIULIUHBI,
CO3JIaHMM HOBBIX MAaTE€pHajoOB, HOBBIX HMCTOYHHKOB HSHEPrUH, B OOECHEUEHHM pPALMOHAIBHOTO
MIPUPOIONOIB30BaHNUs, B (POPMUPOBAHUN MHPOBO33PEHHS U OOIIEH KyJIbTYphl YEJIOBEKa, a TAKKe
HKOJIOTUYECKH 0OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOIHON CpeIe;

BJIa/ICHUE CUCTEMOM XMMHMUYECKUX 3HAHUN, KOTOpask BKJIKOYAET: OCHOBOIOIATAIOIINE TOHSTUS
— XUMHYECKHH DIIEMEHT, aTOM, PO M JIEKTPOHHAS 000JI0YKa aToMa, S-, P-, 0-aTOMHBIE OpOHUTaIH,



OCHOBHOE U BO30YXJIEHHOE COCTOSHUS aTOMa, THOpUAN3ALKs aTOMHBIX OpOHUTaseid, HOH, MOJIEKYIIa,
BaJIEHTHOCTb, AJIEKTPOOTPHULIATEIIBHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKas CBSI3b, MOJIb, MOJISIPHAs
Macca, MOJSIpHBIA 00BEM, YITIEpOAHBIN CKeleT, (PyHKIMOHAIbHAs TPYIIa, paauKall, CTPYKTYpHbIE
(bopMmyibl (pa3BEPHYTHIE, COKPAIIEHHBIE, CKEJIETHBIE), U30MEPHSI CTPYKTYpHasi U IPOCTPAHCTBEHHAs
(reomeTpuueckas, OINTHUYECKas), U30MEpbl, IOMOJOIMYECKMH psAll, TOMOJIOTH, YIJIEBOJIOPOBbI,
KHUCJIOPOA- M a30TCOJIEpKAlMe OPraHUYEeCKHE COEJAMHEHHs, MOHOMEp, MOJIMMEp, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHMs; TEOpUM, 3aKOHbI (mepuopmueckuii 3akon [I. W.
MenieneeBa, TeOpusi CTPOEHHUs] OpraHuuyeckux BemecTB A. M. BbyrnepoBa, 3aKOH cCOXpaHEHHs
Macchl BEILECTB, 3aKOH COXPAHEHUS W IMPEBPALICHUS YHEPIMM IPU XHMUYECKUX PEaKLHUAX),
3aKOHOMEPHOCTH, CUMBOJIMYECKHH SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHMS, JIEXkKAIlMe B OCHOBE
IIOHMMAaHUs IPUUYMHHOCTU M CUCTEMHOCTH XMMHUUYECKMX SIBICHMH; IPEICTABICHUS O MEXaHU3Max
XUMHUYECKHUX PEaKLUi, TePMOJUHAMUYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTSX UX MPOTEKAHUSA, O
B3aMMHOM BIJIUSIHUM aTOMOB M TIpyNIl aTOMOB B MOJIEKyJlax (MHAYKTUBHBIH U ME30MEPHBIN
a¢ddextrl, opuentanTsl | 1 Il pona); gpakronorudeckre cBeieHUs O CBOMCTBAX, COCTABE, MOJYUCHUH
1 0e3011aCHOM HCIOJIb30BAaHUN BAKHEHIINX OPraHMYECKUX BEIIECTB B OBITY M MPAKTHUYECKOU
JEsTEeIbHOCTH YeJIOBEKa, OOIIMX HAay4HBIX MPUHLUIAX XMMHUYECKOIO MPOU3BOJACTBA (Ha Mpumepe
MIPOM3BOJICTBA METAHOJIA, TIepepaboTKU HEDTH);

c(OPMHUPOBAHHOCTb YMEHUI: BBIABIIATH XapaKTEpHbIe IPU3HAKU ITOHATUH, YCTaHABIMBATh UX
B3alMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOUIME MOHSTHUS NpPU ONUCAHUM COCTaBa, CTPOEHUS U
CBOWCTB OpPraHMYECKUX COEAMHEHUI;

c(OPMHPOBAHHOCTH YMEHUIA:

UCIOJb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JUJIsl COCTABJICHHSI MOJIEKYJSIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTHIX, COKpPAIIEHHBIX U CKEJIETHBIX) (POPMYII OPraHNYECKHUX BEIECTB;

COCTABJIATh YPAaBHEHUS XUMHUECKUX PEaKILH M pacKpbIBaTh UX CYIIHOCTb: OKUCIMTEIbHO-
BOCCTAaHOBUTEJIbHBIX PEAKLUN MOCPEICTBOM COCTAaBJICHUS IEKTPOHHOrO OajlaHCa 3TUX pEeaklui,
peakiuii HOHHOro oOMeHa IyTEM COCTABIIEHHS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUH;

U3rOTABJIMBATh MOJEIM MOJIEKYJ] OpPraHWYEeCKUX BELIECTB I WUIOCTPALUU  UX
XMUMHUYECKOI0 M MPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHI: YCTaHABIMBATH MPUHAUICKHOCTh M3YUYEHHBIX OPTaHUYECKUX
BEIIECTB 10 UX COCTaBY M CTPOEHUIO K OIpPENe]IEHHOMY KiacCy/Tpylie COeAMHEHUH, naBaTh UM
Ha3BaHUs 10 cuctematunueckoir Homenkiatype (IUPAC) u npuBoanuTh TpUBHAIBHBIC Ha3BAHUS IS
OTAENbHBIX TPEACTaBUTENCH OpPraHMYeCKUX BELIeCTB (ITHJIEH, aleTHJIEH, TOJIyOl, TIIHMLEPHUH,
STWIEHIJIUKOJb, (peHos, ¢popManbaeruj, aueTalbleru]], aleToH, MypaBbUHas KHUCJIOTa, YKCyCHas
KHCIIOTA, CTEApUHOBAs, OJICMHOBAs, NAJbMUTHUHOBAs KHUCJIOTHI, TJMUIUH, ajJaHUH, MajibTO3a,
(bpyKTO3a, aHWINH, TUBUHUII, U30IIPEH, XJIOPOIIPEH, CTUPOJI U IPYTHUE);

C(OPMHPOBAHHOCTh YMEHHUS OINpENeNiATh BHJ XHMHYECKOM CBSI3M B OpPraHUYECKUX
COEIMHEHMX (KOBAJICHTHAsl U MOHHAs CBSA3b, G- U M-CBS3b, BOJOPOHAS CBS3b);

C(OPMHPOBAHHOCTh YMEHHS TNPUMEHATh IIOJIOKEHUSI TEOPUHM CTPOEHHsS] OpPraHUYeCKUX
BeuiectB A. M. BytnepoBa s 00bsSCHEHHS 3aBUCHMOCTH CBOMCTB BEIECTB OT UX COCTaBa U
CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHUHN XapaKTEPU30BaATh COCTAB, CTPOEHUE, PU3NUECKUE U XUMUYECKHE
CBOMCTBA THUIIMYHBIX NPEICTABUTENEH PAa3JIMYHBIX KJIACCOB OPraHMYECKHX BELIECTB: AaJIKAHOB,
LUKJIOAJIKAHOB, QJIKEHOB, aJIKaJHEHOB, QJIKMHOB, apOMaTHYECKUX YIJIEBOJAOPOIOB, CIHPTOB,
aJIbJIETU/I0B, KETOHOB, KapOOHOBBIX KHUCIOT, TPOCTBIX M  CIOXHBIX 3(UPOB, KHUPOB,
HUTPOCOEIMHEHUN U aMUHOB, aMUHOKHCIIOT, O€JIKOB, yrJiIeBOJOB (MOHO-, M- U IOJHCaXapHI0B),
WUIIOCTPUPOBAaTh IE€HETHUYECKYI0 CBSI3b MEXKJIY HHUMHU YPaBHEHMSMH  COOTBETCTBYIOIIMX
XUMHUYECKHUX PEaKIUH ¢ UCTIOJIb30BaHUEM CTPYKTYPHBIX POpPMYIT;

c(OPMHPOBAHHOCTh YMEHHUS MOATBEPXkJaTh HAa KOHKPETHBIX MpPUMEpax Xapakrep
3aBHCHUMOCTH PEAaKIMOHHON CHOCOOHOCTH OpPraHMYECKUX COEJMHEHUH OT KpPaTHOCTH W THUIIA
KOBAJICHTHOM CBSI3HU (G- U T-CBSA3H), B3aMMHOI'O BIUSHUS aTOMOB M I'PYII aTOMOB B MOJIEKYJIaX;

c(OPMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOUHUKH YTJIIEBOJIOPOAHOIO ChIPhs (HEPTD,
NPUPOJHBIN Tra3, yroiip), CrocoObl e€ro nepepaboTKU M IMPaKTHUYECKOe MPUMEHEHHE MPOIYKTOB
nepepaboTKH;

c(OPMHPOBAHHOCTh BIAJEHUS CHCTEMOW 3HAHUH O ECTeCTBEHHO-HAYUHBIX METOAax
MO3HAHUS — HAOIIOACHUH, U3MEPEHNH, MOICTUPOBAHUH, SKCIIEpUMEHTE (pPeaTbHOM M MBICIEHHOM)
Y YMEHUS IPUMEHSTH 3TH 3HAHMUS;



c(OPMHPOBAHHOCTh YMEHHSI IPUMEHITh OCHOBHBIE OIIEPAIIMU MBICIUTEILHON EATEIIbHOCTH
— aHalM3 W CHUHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMAaTHU3allhio, BBISIBICHUE MPUYUHHO-
CJICICTBEHHBIX CBA3EH — JUUI U3Y4YECHUS CBOMCTB BEIIECTB U XUMHUUYECKUX PEAKLIUM;

c(OpPMUPOBAHHOCTh YMEHHI: BBISBISATh B3aUMOCBSI3b XMUMHUUYECKUX 3HAHUN C MOHSATHIMH U
MPEJCTABICHUAMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB Ui 060Jiee OCO3HAHHOTO TTOHUMAaHUS
CYLIHOCTH MaTEpHAIIBHOIO €IMHCTBA MHPA, UCIIOJIb30BAaTh CHCTEMHBIC 3HAHUS IO OPraHMYECKOU
XUMUHU JUIs1 OOBSICHEHUS U IPOTHO3UPOBAHMUS SIBJIICHUM, UMEIOIUX €CTECTBEHHO-HAYUYHYIO IPUPOY;

chOpPMUPOBAHHOCTh yYMEHUW: TMPOBOAUTH PACUETHl IO XUMHUYECKUM QopmyiaamM U
YpaBHEHHSIM XUMHUECKUX PEAKIMN C UCTIIOIb30BaHNEM (PU3UUECKUX BETUYMH (Macca, 00bEM ra3os,
KOJMYECTBO BEILECTBA), XapaKTEPU3YIOUINX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI: pacd€Thl MO
HaXOXKJICHUIO XMMHUYECKOH (OpPMYIIbI BEUIECTBA MO M3BECTHBHIM MACCOBBIM JOJSIM XHUMHYECKHX
AJIEMEHTOB, MPOIYKTaM CrOpaHus, INIOTHOCTU T'a3000pa3HbIX BEUIECTB;

c(OPMHPOBAHHOCTh YMEHHUH: MPOTHO3UPOBATh, AHATM3HPOBATH M OLEHHUBATH C TO3UIHHA
HKOJIOTMYECKON Oe30MacHOCTH TMOCHIEACTBUS OBITOBOM M IPOU3BOJCTBEHHON JEATEIbHOCTU
4eJI0OBEKa, CBA3aHHOM € MepepadOTKON BEILECTB, MCIIOJIb30BaTh MOJIYYEHHbIE 3HAHUS ISl IPUHSTHS
IPaMOTHBIX pEIICHUN MPOOJIeM B CUTYaAIUsX, CBSI3aHHBIX C XUMHEI;

c(OPMHPOBAHHOCTh YMEHHUH: CaMOCTOSTENFHO IJIAHUPOBATh M MPOBOIAUTH XUMHUYCCKHUMA
SKCIIEPUMEHT (TMOJIyYeHHE U M3y4eHHE CBOMCTB OPraHMYECKHX BEIIECTB, KAYECTBEHHBIC PEaKIUu
YIJIEBOJOPOJOB PA3JIMYHBIX KJIACCOB M KUCIOPOACOJAEPKAIIMX OPraHUYECKUX BEUIECTB, PELICHUE
HKCIIEPUMEHTATBHBIX 3aJay M0 PaclO3HABAHUIO OPraHUYECKHX BEIIECTB) C COOMIOICHUEM MPAaBUI
0e30macHOT0 00paleHust ¢ BEIeCTBAMHU H J1a00PaTOPHBIM 000PYAOBaHUEM, (OPMYIUPOBATH LIETb
UCCIIeIOBaHUS, MPEJICTABIATh B Pa3InyHONW (opMe pe3ylbTaThl SKCIEPUMEHTA, aHATU3UPOBATh U
OLIEHUBATh UX JOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUM:

coONoIaTh TpaBWJIa SKOJIOTHYECKH LEIeco00pa3HOro TOBEACHUS B OBITY W TPYAOBOM
NESATEIbHOCTH B LENSAX COXPAHEHHUsS CBOErO 3/I0pPOBbs, OKPYXAlOLIEed MPUPOJHOM Cpeabl U
JOCTUKEHUS €€ YCTOMUYMBOIO Pa3BUTHS;

OCO3HaBaTh OMNACHOCTb TOKCHUYECKOI'O JACHCTBUSA HA JKUBBIE OpPraHU3MbI OIPEIEIEHHBIX
OpraHMYeCKHUX BEWIECTB, MOHUMAas cMbIca nokazaress [1J1K;

aHAJIN3UPOBAThH 1eJ1ec000Pa3HOCTh MIPUMEHEHUS OpraHUYEeCKUX BEILECTB B
IIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOILIEHUSI PUCK-TIOJIb3a;

c(OPMHPOBAHHOCTh YMEHUH: OCYLIECTBIATH IEJICHANPABICHHBI IMOUCK XHWMHYECKON
nH(pOpMallMd B pa3IMYHbIX MCTOYHUKAX (Hay4yHass M YydyeOHO-Hay4yHasl JHUTepaTypa, CpeicTBa
MaccoBoi uHpopmanuu, HHTepHeT M JApyrue), KpPUTHUYECKH aHAJIU3UPOBaTh XHUMHUYECKYIO
nH(popmaluto, nepepadaTeiBaTh €€ M UCIOJIB30BaTh B COOTBETCTBUU C IOCTABJIEHHOW y4uyeOHOM
3a7a4ei.

11 KIIACC

[IpeameTHBIC pe3yabTaThl OCBOEHUA Kypca «O0111as 1 HeopraHudeckasi XMMHs) OTPaKaroT:

c(hOpMHUPOBAHHOCTH MPEACTABICHUI: O MaTepUaIbHOM EAHMHCTBE MUpPA, 3aKOHOMEPHOCTSIX U
MMO3HABAEMOCTH SIBJICHUH MPUPOBI, O MECTE U 3HAYCHUH XUMHH B CUCTEME €CTECTBEHHBIX HAYK U
e€ poru B OOECHEeUeHWH YCTOWYMBOTO pA3BUTHUS, B pEHICHHH TMPOOJIEeM SKOJIOTHYECKOH,
SHEPTEeTUYECKON M MUIIEBOM 0€30MacHOCTH, B PA3BUTUH MEAHUIIMHBI, CO3/IaHUH HOBBIX MaTE€pPUAJIOB,
HOBBIX HCTOYHHKOB OJHEpPrHHM, B OOECIEUEHUH PAIMOHAIBHOTO MPHUPOJIOMNOIL30BAHUS, B
(hOpMHUPOBAHMM MHUPOBO33PEHUSI U OOMIEH KyJNbTYphl YeEJIOBEKa, a TaKkKe HSKOJOTUYECKU
000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 37I0POBBIO U MIPUPOTHON CPEIE;

BIIQJICHUE CUCTEMOW XMMHYECKUX 3HAHHM, KOTOpas BKIIFOYAET: OCHOBOIIOJIATAIOIINE TTOHSITHUS
— XUMHYECKUH 3JICMEHT, aTOM, SIPO aToMa, M30TOIbI, DJIEKTPOHHAsl 00oJiouka atoma, S-, p-, d-
aTOMHBIE OpPOWTANIM, OCHOBHOE M BO30YKIEHHOE COCTOSHHS aroMma, THOpHIM3AIUs aTOMHBIX
opOuTtaneii, HMOH, MOJEKyJa, BaJEHTHOCTh, DJJIEKTPOOTPUIIATEIHHOCTh, CTENEHb OKHUCIICHUS,
XUMHUYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METAJUIMYecKasi, BOJOPOJHAs), KpUCTaJUTHYeCKas
pemeéTKa, XUMUYECKasl peakiusi, pacTBOP, DSJIEKTPOJIUTHI, HEIIEKTPOJIUTHI, SJIEKTPOIUTHYECKAS
JIUCCOUMAIMsA, CTENEHb JMCCOIMAlMM, BOJOPOJHBIA MOKAa3aTelb, OKHCIHUTENb, BOCCTAHOBUTED,
TEIUIOBOM 3(PPEeKT XUMUYECKOW peakIMH, CKOPOCTh XUMHYECKOH peaklud, XUMHUUYECKOe
pPaBHOBECHE; TEOPUH U 3aKOHBI (TEOPHsI AIEKTPOIUTUUECKON JTUCCOIUAIINN, IEPHUOTUISCKUN 3aKOH
JI.W. MenneneeBa, 3aKOH COXPAaHEHUSI MAaCChl BELIECTB, 3aKOH COXPAHEHUS U MPEBPALLCHUS



SHEPTUU TPU XUMHUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH JIEHCTBYIOIINX
Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3bIK XMMHHU, MUPOBO33PEHUECKUE 3HAHUS, JIeKaIIUe B
OCHOBE TMOHUMaHHUS TMPUUYUHHOCTH ¥ CUCTEMHOCTH XHMHYECKHX SIBIICHUH; COBPEMCHHBIC
MIPEJICTaBJICHHS] O CTPOCHUHU BEIIEeCTBA HAa aTOMHOM, MOHHO-MOJIEKYJISIPHOM M HaIMOJIEKYJISIPHOM
VPOBHSX; TMPEACTABICHUS O MEXaHU3MaxX XHUMHYECKHX pEeaKlui, TEePMOJUHAMHYCCKHX H
KMHETUYECKUX 3aKOHOMEPHOCTSAX HUX IMPOTEKaHUs, O XHMMHUYECKOM pAaBHOBECHH, PAaCTBOpax U
JTUCTIEPCHBIX CHCTEMax; (DaKTOJIOTMYEeCKHe CBEJICHHS O CBOWCTBaX, COCTaBe, TMOJIYYCHUH U
0€30MacHOM HCIOJIb30BAaHUN Ba)KHEMIIUX HEOPTaHWYECKUX BEUIECTB B OBITY M MPAKTHYECKON
JeSTeIbHOCTH YEJIOBEKa, OOIIMX HAYYHBIX MPUHIIUIIAX XHMHYECKOTO TIPOU3BOICTBA,

c(OpMUPOBAHHOCTh YMEHUI: BBISBIISATH XapaKTEpHbIE MPU3HAKHU MOHATUH, YCTAaHABIMBATD UX
B3aMMOCBSI3b, UCIIOJB30BaTh COOTBETCTBYIOIINE MOHATHS TIPY ONMUCAHUH HEOPTaHUYCCKUX BEIICCTB
U UX MPEeBpaLICHHUI;

c(OpPMUPOBAHHOCTh YMEHHS HCIOJIH30BATh XUMHUYECKYI0O CHMBOJIUKY JUIS COCTaBIICHUS
(bopMyIT BEIIECTB U ypaBHCHHUI XUMHUYCCKHX PEaKIlMii, cucreMaTrueckyo HomeHkmarypy (IUPAC)
Y TPUBHATILHBIC HA3BAHUS OT/ICIHHBIX BEIICCTB;

c(OPMUPOBAHHOCTh YMEHUS ONPEACNATh BaJCHTHOCTh M CTEIEHb OKUCICHUS XUMHYECKHX
JJIEMEHTOB B COCIMHEHUSX, BHJ XUMHYECKOW CBs3M (KOBaJICHTHAs, MOHHAs, METAJUTHYECKas,
BOJIOPOJIHAS ), TUIl KPUCTAJUINYECKOM PEIIETKH KOHKPETHOTO BEIECTBA;

c(hOPMUPOBAHHOCTH YMEHUS OOBSICHATH 3aBUCUMOCTH CBOWCTB BEIIECTB OT BUa XUMUICCKOU
CBS3M M THUIA KPUCTAIUIMUECKON pemeéTku, OOMEHHBIH U JOHOPHO-aKIEHNTOPHBIH MEXaHHU3MbI
o0pa3oBaHMs KOBAJICHTHOM CBSI3H;

c(OpPMUPOBAHHOCTh YMEHHI: KIIacCU(UIIMPOBATh: HEOPTaHUYECKUE BEIIeCTBA IO HX
COCTaBy, XMMHYECKHE PEAKIUU IO Pa3IMIHBIM TPU3HAKAM (YHCIy W COCTaBY pearupyromux
BEUIECTB, TEIJIOBOMY dS(PQeKTy peakuuu, H3MEHEHUIO CTENeHEeW OKHUCICHHUS DSJIEMEHTOB,
Oo0OpaTHUMOCTH, YYacTHIO KaTajiu3aTopa W JPYrue); CaMOCTOSITEIBHO BBIOMPATh OCHOBAaHUS U
KpUTEPUH U1 KIIacCU(PUKALUN U3YUYaeMBIX BEIIECTB U XUMHUYECKHUX PEaKIIHii;

c(hOpPMHUPOBAHHOCTh YMEHHUS PACKPBIBATH CMBICIT Iepuoaudeckoro 3akona J[. . Menzaeneena
U IGMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, 00BICHUTENbHYIO U MPOTHOCTHYECKYIO () YHKIUY;

c(OPMUPOBAHHOCTh yYMEHHIA: XapaKTEPU30BATh 3JCKTPOHHOE CTPOCHHE aTOMOB W HMOHOB
XUMHUYECKUX OJJIEMEHTOB TiepBoro—uerBéproro mepuonoB Ilepuogmueckoit cuctemsl JI.1.
MenpeneeBa, UCIONB3Ys OHITHS «IHEPTETUUYCCKUE YPOBHUY, «OHEPTETUICCKHUE TTOTYPOBHUY, «S-,
p-, d-aToMHBIC OpOWTATH», «OCHOBHOE M BO30YKIEHHOE SHEPreTHUCCKHE COCTOSIHHS aToMay;
OOBSCHSATH 3aKOHOMEPHOCTH HM3MCHCHHSI CBOWCTB XMMHYECKHX DJIEMEHTOB M MX COCIUHEHUH I10
nepuogam u rpynmnam [lepuoamueckoit cuctemsl J[. Y. MengeneeBa, BaJeHTHbIE BO3MOXHOCTH
aTOMOB DJIEMEHTOB Ha OCHOBE CTPOEHHSI UX JIEKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepr30BaTh (OMHUCHIBATH) OOIINE XMMHUECKHUE CBOWMCTBA
BEIIECTB PA3JMYHBIX KJIACcCOB, IOATBEPKAATh CYIMIECTBOBAHUE T'CHETHUYECKON CBSI3U MEKIY
HEOPraHMYECKUMHU BEIIECTBAMH C TIOMOIIbIO YPaBHEHUI COOTBETCTBYIOLIUX XUMHUECKUX PEAKIIHIA;

c(OPMUPOBAHHOCTh YMEHHS PACKPBIBATH CYITHOCTH: OKHUCIIMTEIHLHO-BOCCTAHOBUTEIHHBIX
peakiuii MOoCPEACTBOM COCTaBIEHHUS JJIEKTPOHHOTO OallaHca 3THX peakiuil; peakiuii MOHHOTO
oOMeHa IyTéM COCTaBJIICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPABHCHHIA, PEaKITUi THIPOIIH3a,;
peaxiuii KomriekcooOpa3zoBaHus (Ha mpUMepe THAPOKCOKOMILIEKCOB [IMHKA U AIFOMHHHS);

c(hOPMUPOBAHHOCTh YMEHHSI OOBSACHATH 3aKOHOMEPHOCTH TTPOTEKAHUS XUMUYCCKUX PEaKIIni
C y4éTOM HUX DHEPreTHUECKHX XapaKTepUCTHK, XapaKTep H3MEHEHHS CKOPOCTH XHUMHUYECKON
peakuy B 3aBUCUMOCTH OT PA3JIMYHBIX (PAKTOPOB, a TAKKE XapaKTep CMEMICHUS XUMHUYCCKOTO
paBHOBeCHsI MO/ BIUSHUEM BHEIIHUX Bo3aeiicTBuii (mpunnun Jle [larennbe);

c(OPMUPOBAHHOCTh YMCHHS XapaKTePU30BATh XUMHUYCCKHE PEAKINH, JICKAIIHNE B OCHOBE
MIPOMBIIIIJICHHOTO MOJIYUYEHHUsI CEPHON KUCIOThI, aMMHUaKa, OOIHe HAYYHbIE MPUHITUTIBI XUMHUYECKHIX
MIPOU3BO/ICTB; IEJIECO00PA3HOCTh MPUMEHEHHSI HEOPTAHWMYECKUX BEIIECTB B MMPOMBIIIJICHHOCTH U B
OBITY C TOYKHU 3pEHUSI COOTHOIICHHS PUCK-TIONB3A;

c(hOpMHUPOBAHHOCTh BJIAJICHUS CHCTEMOW 3HAHWK O METOJaX HAyYHOTO IMMO3HAHHS SBICHUHN
MPUPOABI — HAOIIOIeHHE, H3MEPEHUE, MOICTUPOBAHUE, IKCIIEPUMEHT (peajbHbIi M MBICICHHBIN),
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHUS MMPUMEHSITh 3TH 3HAHUS TIPH 3KCIICPUMEHTATEHOM
WCCJIETOBAaHUH BEUIECTB WM JiI OOBSCHEHUS XUMHUYECKHUX SIBJICHHM, UMEIOIINX MECTO B MPHUPOJE,
MPAKTUIECKON JCSITEITLHOCTH YEJIOBEKA M B IIOBCETHCBHOM KU3HU;

c(hOpPMUPOBAHHOCTh YMEHHS BBISBISATH B3aMMOCBS3b XUMUYECKUX 3HAHUHI C MOHATHUSAMH U



NpCACTABJICHUAMU APYTUX €CTCCTBCHHO-HAYYHBIX NPCAMCTOB IJIA 0oJsiee 0CO3HAHHOTO ITOHMMAHUSA
MaTEpHUAIbHOTO €JUHCTBA MUPA;

c(hOpPMUPOBAHHOCTh YMEHHUSI MPOBOAMUTH PACUEThI: C MCIMOJIB30BAHWEM TMOHSTHNA «MacCOBas
JI0J1s1 BEIIECTBA B PACTBOPE» M «MOJIApHAsl KOHLIEHTPALIMA»; MAacChl BElIeCTBA UM 00bEMa rasa 1o
U3BECTHOMY KOJIMYECTBY BELIECTBA, MAacce WM OOBEMY OIHOIO M3 Y4YacCTBYIOIIHMX B peakLuu
BEIIECTB; TEIJIOBOro 3(dexra peakunu; 3Ha4eHUs] BOJOPOJHOIO IOKAa3aTess pacTBOPOB KUCIOT U
11eJI04el ¢ U3BECTHOM CTENEHBIO AUCCOLMAlMK; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTa
peakuuu, €Cilv OJHO M3 MCXOJHBIX BEIIECTB JaHO B BUJIE PacTBOpa C ONpPEAEIEHHOW MacCOBOU
J0JIel pacTBOPEHHOTO BEIECTBA MJIHM JTaHO B M30BITKE (MMEET MPUMECH); IOJIM BBIXOJA MPOIYKTa
peakiuu; 00bEMHBIX OTHOLIEHUH Ta30B;

c(OPMUPOBAHHOCTh yMEHHI: CAMOCTOSATEIBHO IUIAHUPOBATH U MPOBOJUTH XHUMHUYECKUN
HKCHEPUMEHT (IIPOBEIECHUE peakluil MOHHOro oOMeHa, MOATBEP)KACHHE KayeCTBEHHOI'O COCTaBa
HEOpPraHMYECKUX BEIIECTB, ONPEICIIEHUE CPEllbl PacTBOPOB BELIECTB C MOMOUIbIO HMHAUKATOPOB,
U3yuyeHHE BIMSHUSA pa3IMYHBIX (PAKTOPOB Ha CKOPOCTh XHUMHUYECKOM peakluu, peleHue
IKCIIEPUMEHTANBHBIX 3a7ad 1mo TemMam «Mertamisl» U «Hemeramiel») ¢ coOMOIEHUEM TIPABHIT
0e30macHOro oOpallleHusl ¢ BelecTBaMU U J1abopaTopHbIM 000pyJoBaHuEM, (GOPMYIUPOBATH LIENIb
MCCIIIOBAHMSI, TPEJICTABIATh B PA3IUYHON (OpME pe3ylbTaThl SKCIEPUMEHTA, aHAIM3UPOBATh U
OLICHHUBATbH UX IOCTOBEPHOCTH;

c(OPMUPOBAHHOCTh YMEHUH: COOJIFO/IaTh TpPaBHWIA TOJH30BAaHUS XUMHYCCKOW IOCYIOW W
71a00paTOpPHBIM 000PYIOBAaHHEM, OOpAIIEHUs C BEIECTBAMU B COOTBETCTBUHU C MHCTPYKLMSIMHU IO
BBIITOJIHEHHU IO na6opaToprlx XUMHUYCCKUX OIIBITOB, 3KOJIOI'MYCCKU uenecooGpa3Hor0 IIOBCACHUS B
OBITY U TPYIOBOM JIEATEIILHOCTH B LIESX COXPAHEHUS CBOETO 3/10POBbs, OKpYXKarolel NpUpoJHOH
CpCabl U NJOCTUIKCHUA eé yCTOfI‘HdBOFO pa3BuUTUA, OCO3HABATh OMACHOCTb TOKCHUYCCKOT'O I[GI\/JICTBI/ISI
Ha JKHMBBIE OPraHU3Mbl OIPENEIEHHBIX HEOPraHMYECKHUX BEIIECTB, NOHMMAas CMBICI I1OKa3aTels
IAK;

C()OPMHUPOBAHHOCTh YMEHHUI: OCYLIECTBIATh LIEJICHANPABICHHBIN IOMCK XUMHYECKOM
uHbOpMAMM B PA3IUYHBIX HCTOYHMKAX (Hay4Has W y4deOHO-Hay4dHas JUTepaTypa, CpPeACTBa
MaccoBoil uH(opmanuu, HHTepHeT M [Apyrue), KpUTUYECKH aHAIU3UPOBATh XHUMHUYECKYIO
uHpopManuio, rnepepadaTeiBaTh €€ M HMCIONB30BaTh B COOTBETCTBHHM C IOCTaBJICHHOW y4eOHOU
3a7a4ei.

TEMATHYECKOE INTAHUPOBAHHUE

10 KITACC
Ne HaumenoBanue KoJsunyecTBo 4yacoB DJIeKTPOHHbIE
n/ pa3aesioB U TeM Bcer | Konrpoas | [IpakTuuec (un¢posbie)
n NPorpamMmbl 0 HbIE KHe o0pa3oBaTe/ibHbIE
padoThI padoThI pecypcbl
Paspnen 1. Teopernyeckue 0CHOBbI OPraHMYeCKOM XMMHH
1.1 | [Ipenmer opraHuyeckoi 8 bubmmoreka [IOK
xumuu. Teopus cTpoeHHs https://m.edso00.ru/d69df650
OpTraHUYECKUX
COEMHEHU I A. M.
byrneposa
Hroro no paszneny 8
Paznen 2. YrieBoaopoabl
2.1 | IIpenenvHbIC 5 Bbu6mmoreka [TOK
YIJIEBOAOPOIBI — https://m.edsoo.ru/d69df650
AJIKaHBI, [TUKIIOATKAHBI
2.2 | HempenenbHbie 14 1 bubmuoreka IJOK
YIIE€BOJOPOABL:  AlIKEHBI, https://m.edso00.ru/d69df650
AJIKaJIMEHBbI, ATKUHBI
2.3 | Apomarudeckue 8 Bu6nmorexa LIOK
YIJIEBOAOPOIbI (ApEHBI) https://m.eds00.ru/d69df650
2.4 | TlpuposHbIE  WCTOYHUKHU 4 bu6nmoteka LIOK
YIIEBOIOPOIOB u "X 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

nepepadboTka

2.5 | T'amoreHnpou3BOIHBIC 4 1 bubmuoreka I[JOK
YTJIEBOJIOPOIOB https://m.edsoo.ru/d69df650
Hroro no pazneny 35

Paznen 3. Kuciopojacoaep:xaniue oprannyecKue coeuHeHnst

3.1 | Cruptel. DeHon 11 1 bu6nuoreka [IOK
https://m.edso00.ru/d69df650
3.2 | KapbonunpHbie 21 1 Bu6mmorexa [IOK
COEIUHEHUS: AJIbAETUABl U https://m.edsoo.ru/d69df650
KETOHBI. Kapbonossie
KHCIIOTBI. CrnoxxHble
a¢upsl. XKupsl
3.3 | YrueBousl 9 1 bubmmoreka [TOK
https://m.edso00.ru/d69df650
Hroro no pazneny 41
Pa3nen 4. A3oTcoep:kainiue OpraHu4ecKue coeJHHeHHs
4.1 | AMuHBL. AMMUHOKHUCIIOTEI. 12 1 2 bubmuoreka IIOK
Benku https://m.edso00.ru/d69df650
Wtoro no pazneny 12
Paspgen S. BeIcOKOMOJIEKY IS pHbIE COCAUHEHUS
5.1 | BeicokoMONEKyIsSIpHbIE 6 1 Bubnmnoreka [IOK
COCIUHEHMS https://m.edso00.ru/d69df650
Utoro no pazneny 6
OBIIEE KOJIMYECTBO 102 3 6
YACOB I10 ITPOI'PAMME
11 KJIACC
Ne HaumeHnoBanue Koan4yecTBO 4acoB DJIeKTPOHHbIE
n/n pa3aesioB U TeM Bceer | KonTpoan | I[IpakTnuec (undposbie)
NMpPOrpaMmblI 0 HbIE KHe o0pa3oBaTejibHbIE
padoThI padoThI pecypcbl
Pasznea 1. Teopernueckue 0CHOBbI XUMHH
1.1 | Crpoenue aToMma. 9 bubnmnorexa [JOK
[MeproanyecKuii 3aK0H U https://m.edsoo.ru/2dd57f24
[lepuoanueckas cuctema
XUMHYCCKHUX DJIECMEHTOB
. . MenaeneeBa
1.2 Crtpoenue BEIIECTBA. 11 1 Bubnnoreka ITOK
MHuoroo6pasue BeuecTB https://m.edsoo.ru/2dd57f24
1.3 | Xumuueckue peakiuu 19 1 3 bubnnorexa [JOK
https://m.edsoo.ru/2dd57f24
Hroro no paznery 39
Pasjen 2. Heoprannueckas xummusi
2.1 Hemeramnsr 31 1 3 bubimoreka [JOK
https://m.edso0.ru/2dd57f24
2.2 MerTainsl 23 1 2 Bbubimoreka ITOK
https://m.edso0.ru/2dd57f24
Hroro no paszneny 54
Paznen 3. Xumus u )Ku3Hb
3.1 Mertonpl MO3HAaHHWS B 9 bubauroreka [JOK
XUMUU. XUMHUS U KU3HD https://m.edsoo.ru/2dd57f24
Hroro o pazneny 9
OBIIEE KOJIMYECTBO 102 4 8
YACOB I10 [TIPOT'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Tema ypoka KosnuecTBo yacoB JJIeKTPOHHBbIE HU(PPOBBIE
n/n Bcero | Konrpo | IlpakTnu | o0pa3oBareibHbIe pecypChl
JIbHbIE ecKue
padoTsl | padoThI
1 [Ipeamer u  3HauYeHHE 1 bubnuoreka [JOK
OPraHMYeCcKOM XUMUH, https://m.eds00.ru/3686e6f5
MIpe/ICTaBICHHE 0
MHOT000pa3uu
OpPraHMYECKUX COCAMHEHUN
2 DNEeKTPOHHOE CTpOEHUE 1 bu6mnorexa [JOK
aToMa yriiepojia (OCHOBHOE https://m.edsoo.ru/Oce6fd4c
" BO30YXKIEHHOE
cocrtosiHus).  BanentHbie
BO3MOKHOCTH aTroma
yriaepoaa
3 XumMmudeckas CBSI3b B 1 bubimoreka I[TOK
OpraHUYECKUX https://m.eds00.ru/8d39f5c8
COCIMHEHMAX. MexaHu3Mbl
o0Opa3oBaHMs KOBaJIEHTHOM
CBSI3M, CIOCOOBI pa3phiBa
CBA3EH
4 Teopus CTPOCHHUS 1 bubmumoreka [JOK
OpPraHMYECKUX COCIUHEHUI https://m.edso0.ru/9e595ch8
A. M. bytneposa
5 Buner U30MEPUH: 1 bubnmnorexa [JOK
CTPYKTypHasi, https://m.eds00.ru/b0e61661
MPOCTPAHCTBEHHAS.
OnexktpoHHbIe 3(PQEKTH B
MOJIEKYJIaX OpPraHMYECKUX
COEIMHEHU I
6 IIpencrasnenue 0 1 bubnnorexa [JOK
KJIaCCU(UKAITAN u https://m.edsoo.ru/c212dd21
CUCTeMaTU4ecKas
nomenkiaarypa  (IUPAC)
OpPraHMYECKUX BEIIECTB
7 Knaccudukamnus peaxiuii B 1 Bubnnoreka ITOK
OpPraHUYECKON XUMUHU https://m.edsoo.ru/ba5706aa
8 CucreMaru3zanus u 1 bubmuoreka [JOK
0000IIeHNEe 3HAHWUH 110 https://m.edsoo.ru/87a37cab
TeMe
9 AJIKaHBI: TOMOJIOTHYECKHI 1 bubauoreka [JOK
psaa, obmas  ¢opmyna, https://m.eds00.ru/25a14636
HOMEHKJIaTypa U U30Mepus,
3JIEKTPOHHOE u
MIPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYII
10 | ®usnyeckue U XMMHYECKUE 1 bubmmoreka ITOK
CBOMCTBA aJIKaHOB https://m.edso00.ru/3137711c
11 | HaxoxmeHwe ankaHOB B 1 Bbubmmoreka ITOK
HPHUPOJIE. Croco0bl https://m.edsoo.ru/259b0a5b
MOJIYYCHUST W TIPUMCHEHUE
AJIKAaHOB
12 | I{ukyoanKaHbI: oOmmast 1 bubauroreka [JOK

¢dopmyra, HOMEHKJIATypa U

https://m.eds00.ru/156730d2
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U30MepHsi,  OCOOCHHOCTH
CTPOCHHS W XHUMHYECKUX
CBOIICTB, CIIOCOOBI
MOJIYYCHHS U IPUMEHECHUE

13 | Pemenue pacuéTHbIX 3amad bubnuoreka [JOK
Ha OIpeIENEHNE https://m.edsoo.ru/bf84d8eb
MOJICKYJIIPHOH  (hOPMYJIBI
OpraHUYECKOro  BEIIECTBA
1o MAacCOBBIM  JIOJISIM
aTOMOB 3JICMEHTOB,
BXOJAIIUX B €ro COCTaB.
CucreMaru3anus u
0000IIICHNE 3HAHUH 110
TeME
14 | AJIKeHBI: TOMOJIOTHYECKHUI bubnuoreka ITOK
pan, obmas  dopmyia, https://m.edsoo.ru/273b0ale
HOMEHKJIaTypa,
3JIEKTPOHHOE u
MPOCTPAHCTBEHHOE
CTpPOCHHUE MOJICKYI.
CtpyKTypHast ¥ LUC-TpaHC-
M30MEepUs ATKCHOB
15 | Ousnueckue U XUMHYECKHE bubnuoreka [TOK
CBOMCTBA aJIKEHOB. https://m.edso0.ru/21069ccd
IIpaBuiio MapkoBHHKOBA
16 | CrocoObl  mONmy4YeHUsT W Bu6iumoreka IIOK
[IPUMEHCHHE AJIKEHOB https://m.eds00.ru/665dc058
17 | Ilpaktuueckas padora Ne 1 bu6moreka [JOK
nmo teme  "Iomydenue https://m.eds00.ru/0941eed8
STUJICHA W W3YYEHHE €ro
cBOCTB"
18 | Pemenue pacuéTHbIX 3amad Bubnnoreka ITOK
Ha ONpe/IEEHHE https://m.edsoo.ru/e9ea9921
MOJIEKYJISIPHOM  (hOpMYyJIbI
OpPraHUYECKOro BEIIECTBA
19 | AnkagueHsl: Bbubmmoreka ITOK
COTPSDKEHHBIE, https://m.edso00.ru/04298c0a
M30JIUPOBAHHBIE,
KYMYJIHUPOBaHHEIE.
OcobeHHoCcTH
3JIEKTPOHHOTO CTPOEHUS
20 | Xumnueckue CBOMCTBa Bbubmmoreka ITOK
CONPSKEHHBIX JIUCHOB https://m.edsoo.ru/e561253d
21 | CriocoObl  TONMy4YEeHUS H bu6mmorexa [IOK
MPUMCHEHHE AJTKaJINECHOB https://m.edso00.ru/1aa81660
22 | AIKMHBI: TOMOJIOTUYECKUI bubimoreka [TOK
psan, obmas  Qopmya, https://m.edso0.ru/68b6cc4c
HOMEHKJIaTypa,
AJIEKTPOHHOE u
MPOCTPAHCTBEHHOE
CTpPOCHHUE MOJICKYII,
(du3nueckue CBOCTBa
23 | XuMHUECKHE CBOMCTBA bubauroreka [JOK
AJKUHOB https://m.edso0.ru/23493a93
24 | KadyecTBEeHHBIC peaKkIMU Ha butmmoreka [IOK

TPOUHYIO CBSI3b

https://m.edsoo.ru/7b1c48da
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25

CriocoObl  mony4yeHuss H
NPUMEHECHUE ATKHHOB

bu6nmoreka IJOK
https://m.edsoo.ru/a6f9alea

26

Pemienune 3amau: pacyéTel
o YpaBHEHUIO
XUMHUYECKON PEaKIuu

bubmmoreka IIOK
https://m.edsoo.ru/5db8e526

27

CucreMaTusaus u
00001IeHNEe 3HAHUH 110
TEME

28

ApEHBI:  TOMOJIOTMYECKHI
psan, obmas  dopmyna,
HOMEHKJIATypa.
DNEeKTPOHHOE u
MIPOCTPAHCTBEHHOE
CTpOEHHUE MOJIeKYJ OeH30I1a
U TOJIyoJa, UX (pU3NYECKUe
CBOMCTBA

bubmuoreka LIOK
https://m.edsoo.ru/a92a7094

29

XUMHYECKHE CBOIiCTBa
apeHOB: peakiumn
3aMENIEHU

bubmuoreka LIOK
https://m.edsoo.ru/a44alaed

30

XnuMuyeckue CBOMCTBA
apCHOB: peakIuu
MIPUCOCTUHECHHUS,
OKHCJICHHE TOMOJIOIOB
OcH30I1a

bubnunoreka IJOK
https://m.edsoo.ru/a44alae4

31

Oco0eHHOCTH XHMHYECKUX
CBOWCTB CTHpOJIA

bubmuorexa LIOK
https://m.edsoo.ru/d5018a54

32

Pemenune pacu€tHeix 3a5au
Ha OmpeAcIIcHUE
MOJIEKYJISIpHOM  (hOpMYyJIbI
OPraHr4YeCKOro BEIIECTBA

bubmuorexa LIOK
https://m.edsoo.ru/53461a2c

33

CriocoObl  mosydeHuss H
IIPUMEHEHNE apEHOB

bubmuorexa LIOK
https://m.edsoo.ru/6f717d09

34

T'enetnyeckast cBSI3b MCXKIY
Pa3IMYHBIMH KJlaccaMu
YIII€BOJOPOIOB

35

Pacuérel mo ypaBHEHUSAM
XUMHYECKUX peaKuui.
Cucrematuzanus u
0o0oO1IeHne 3HaHUU 10
TeMe

36

[Ipuponusii ras.
[TonyTHbIe HEQTSIHBIE ra3bl

37

Kamennsrit yroJiib 51
IIPOJYKTHI €ero
nepepadoTKu

bubmoteka [IOK
https://m.edso0.ru/69b3398b

38

Hepts u cmocobbr eé
nepepabotku. [Ipumenenue
NPOIYKTOB  MEpepabOTKH
HeTH

bub6nmoreka IJOK
https://m.edso00.ru/21f9de78

39

I'eHeTHUeCKas CBS3b MEXKIY
Pa3sInIHBIMHU KJilacCaMu
YTJIEBOJJOPOJIOB

40

l"anorenonponsBoHbIE
YIJI€BOJIOPO/IOB:
AJEKTPOHHOE CTPOCHHE;
peakimn 3aMeIIeHUs

butmmoreka [IOK
https://m.edso0.ru/82b4d759
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rajaorcHa

41 | JleiictBue  1enmodyei  Ha

TaJIOTEHIIPOU3BOIHBIC.
BzaumoneiictBue
JUTAJIOTCHAJIKAHOB c

MarHueM U IIMHKOM

42 | CucreMaru3anus u bubmaurorexa [JOK
0000IIeHNEe 3HAHUH 10 https://m.edso0.ru/20e89f22
pazgeny "YrieBogopoanl"

43 | KonTtponpHast pabora 10 Bu6imoreka IIOK
teMe "YTIIeBogopOIbI" https://m.edso00.ru/95c¢9e298

44 | IlpenenbHble OJTHOATOMHBIC bubmaunoreka [JOK
CIMPTHL:  TOMOJIOTHUYCCKHIA https://m.edsoo.ru/df04c5cd
psan, obmas  dopmyna,

CTpPOCHHUE MOJICKYJI,
M30MepHsi, HOMEHKJIATYpa,
Kiaccuukanmys,
¢du3nvecKne CBONCTBA

45 | Xumunueckue CBOMCTBa bubnuoreka [TOK
HpeeNbHBIX OJTHOATOMHBIX https://m.edsoo.ru/26ee34fe
CIIUPTOB

46 | CmocoObl  moiydyeHHst | Bu6iumoreka IIOK
MPUMEHEHHE OJIHOATOMHBIX https://m.eds00.ru/4841000000
CITUPTOB 00000

47 | Ilpoctbie 3¢upsI: bubnmnorexa [JOK
HOMEHKJIATypa U U30MepHus, https://m.edsoo.ru/c2c788b2
0COOEHHOCTH  (PU3MUYECKUX
U XUMHUYECKUX CBOWCTB

48 | MHOroaTOMHbBIE  CIHPTHI: bubnmnorexa [JOK
STUJIEHTJIUKOIb " https://m.edsoo.ru/ee4d84aa
JIMIEPUH, UX (u3nyeckue
U XMMHUYECKHE CBOMCTBA

49 | CocoObl  mosydeHHst U bu6moreka [IOK
MPUMEHCHHE https://m.edsoo.ru/d12e567d
MHOTOaTOMHBIX CITUPTOB

50 | denou: CTpOECHHE bubnmnorexa [JOK
MOJIEKYJIBI, usuueckue https://m.edsoo.ru/2ce726f8
CBOMCTBA. TokcuuHOCTH
(dbenomna

51 | Xumnueckue CBOMCTBa bubimoreka [JOK
denoma https://m.edso00.ru/037ca5f9

52 | CrocoObl  moONMy4eHUs H Bu6imoreka [JOK
puUMeHeHHE (DeHOoIIa https://m.edsoo.ru/c77ddf4c

53 | IIpaktuyeckas padora Ne 2. bub6mmorexa [IOK
Pemenne https://m.edsoo.ru/fdOced09
AKCIIEPUMEHTAIbHBIX 3a/1a4
nmo Teme "Couprtel W
¢benomnsr"

54 | CucremaTtu3anus u bubmuroreka [JOK
0000IIIeHrEe  3HAHWI 1O https://m.eds00.ru/1810ch9b
TeMe

55 | Anpgeruapl U KETOHBIL: Bbubimoreka [TOK

JIEKTPOHHOE CTPOEHHE
KapOOHUIbHOMN IpYIIIBI;
TOMOJIOTHYECKHE psbI,

obmmas popmyna, H30MepHs

https://m.edsoo.ru/b139beaa
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Y HOMEHKJIaTypa

56 | Anpgerugpl U KETOHBIL: Bubmnoreka ITOK
busnyeckue CBOICTBA; https://m.edsoo.ru/c887425c¢
peaKIy NPUCOSTUHEHUS

57 | Peakuy  OKHCIEHUS U bubnuoreka ITOK
Ka4YeCTBEHHBIE peakuu https://m.edsoo.ru/a393baa9
QJIbJICTHJIOB 1 KETOHOB

58 | Crocobb1 MOJTyYCHHUS Bu6imoreka IIOK
AJIBJIETUI0B U KETOHOB https://m.edsoo.ru/520d1c51

59 | OgHoOCHOBHEIE bubmmnoreka [JOK
npeneibHble  KapOOHOBBIC https://m.edsoo.ru/fecOb113
KHUCJIOTEL, 0COOEHHOCTH
CTPOCHHMS UX MOJIEKYJI

60 | M3omepust 1 HOMEHKJIATypa Bu6imoreka IIOK
KapOOHOBBIX KHCJIOT, HX https://m.edso0.ru/700cc87b
¢du3nvecKrue CBONCTBA

61 | Xumuueckue CBOMCTBa bubnuoreka ITOK
MpeIEIbHBIX https://m.edso0.ru/40e6e0e9
OJTHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

62 | OcobeHHOCTH CBOMCTB bubmauoreka [JOK
MYypaBbHHOMN KHUCJIOTEL. https://m.edsoo.ru/bb31be71
MHoroo6pa3ue
KapOOHOBBIX KUCIIOT

63 | Ocobennoctu CBOMCTB: bubaunoreka [JOK
HENPeAEIbHBIX u https://m.eds00.ru/83a08773
apoMaTHYECKHUX
KapOOHOBBIX,

JTUKapOOHOBBIX,
THJIPOKCUKApOOHOBBIX
KHCIIOT. [TpencraButenu
BBICIINX KapOOHOBBIX
KHCIIOT

64 | IlonatHe O NPOHM3BOJIHBIX bubnmnorexa [JOK
KapOOHOBBIX KMCJIOT https://m.edso00.ru/0d162d9d

65 | CrocoObl MoONMy4eHUs H Bu6imoreka [IOK
IPUMEHEHHE KapOOHOBBIX https://m.eds00.ru/7c065c9d
KHCIIOT

66 | CioxHble 3¢upsI: Bubmnunoreka LJOK
TOMOJIOTHYECKHIMA psin, https://m.edsoo.ru/adfffe6d
obmas hopmyina, n3oMepus
Y HOMEHKJIaTypa

67 | dusnueckre U XMMUYECKUE bubmoteka [IOK
CBOMCTBA 3()UPOB https://m.edsoo.ru/ad6b94b2

68 | Pemenue pacu€THBIX 3a1ad:

o YpaBHEHUIO
XUMHUYECKOM peakluu, Ha
orpeJiesieHue
MOJIEKYJISIpHOM  (hOpMYyJIbI
OpPraHMYECKOTO BEIIECTBA
69 | [Ipaktuyeckas padora Ne 3. bubmmorexa [JOK

Pemenue

AKCTIEPUMEHTAIBHBIX 3a7a4
no Tteme "KapOoHoBble
KHCIOTHI. CrnosxHbIe

s¢upsr"

https://m.edso0.ru/486671fb
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70

XKupst: CTPOECHHE,
¢bu3znuecKre U XUMUYECKUE
CBOMCTBA (TUIPOJIU3)

bu6nmoreka IJOK
https://m.edsoo.ru/al19c5b98

71 | Ocobennoctu CBOICTB bubaunoreka [JOK
KUPOB, COJICPIKAIIIX https://m.edso0.ru/b0331922
OCTaTKH HEenpeIeTbHBIX
KUPHBIX KHUCIOT. JKHUpHI B
IPUPOJIC

72 | Mbula Kak COJH BBICIIHMX bubnuoreka ITOK
KapOOHOBBIX KHCIOT, HX https://m.edso0.ru/3c566565
MOIOILIEE JIIEUCTBHE.

IloHsTHE O CHHTETHUYECKHUX
Mmoromux cpencrax (CMC)

73 | 'eneTnueckas CBSI3b bubimoreka [TOK
YIJIEBOIOPOIOB a https://m.eds00.ru/56790c96
KHUCJIOPOJICOACPKALTUX
OpPraHUYECKUX BEIIECTB

74 | Pacuétel 1O YypaBHEHUSAM
XUMHUYECKUX PEaKIUi

75 | Cucremarusanus u bubimoreka [TOK
00001IeHNEe  3HAHWH 110 https://m.edsoo.ru/f8eaf2eb
TeEME

76 | OOmas XapaKTEepUCTHKA bubmuoreka [JOK
YTJIEBOJIOB " https://m.edsoo.ru/7a9693al
KiaccupuKalus yrieBoJI0B
(MoHO-, - u
TTOJTHCaXapHU/Ibl)

77 | MoHocaxapuibl: Bubnnoreka ITOK
busnyeckre CBOICTBA M https://m.edsoo.ru/b4bdda2d
HAXO0XJICHUE B IPUPOJIC

78 | [IpuMeHeHHE TIIFOKO3bI, €6 bubmmoreka [JOK
3HAYCHUE B https://m.edsoo.ru/5e61122d
KU3HEICATCIIbBHOCTH
Opranm3Ma

79 | Aucaxapuusl: caxaposa, bubmmorexa [JOK
MaJIbTO3a u JIAKTO34a. https://m.edsoo.ru/eb0384e7
Haxoxnenue B npupone u
MIPUMEHEHHE JFCaXapHIOB

80 | [Tommcaxapuapl: CTpOEHHE bu6moreka [IOK
MaKpOMOJIEKY!I, https://m.edsoo.ru/72a04508
(du3nUecKre U XUMUICCKUE
CBOICTBA, MPUMEHEHNE

81 | Ilousarue 00 Bbubmmoreka ITOK
HWCKYCCTBEHHBIX BOJIOKHAX https://m.eds00.ru/6216e766

82 | PemreHne pacdeTHBIX 3a7ad Bubnnoreka IJOK
Ha orpeseNneHue TI0JIA https://m.edsoo.ru/7fde47ef
BBIXO/Ia MPOJYKTA PEaKIuu
oT TEOPETUYECKU
BO3MOYKHOT'O

83 | CucremaTru3anus u bubauroreka [JOK
0000IIIeHre  3HAHWI  TO https://m.edso0.ru/08d4364c
pazneny

84 | KonrponmpHast pabora 110 bubmmorexa [JOK

TEME
"Kucnoponacoaepxanue
OpraHUYeCcKUe

https://m.edso0.ru/42c6678e
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coenuaeHud"

85 | Amunbl:  Knaccudukanus, bu6mmnorexa [JOK
CTPOEHHE MOJEKYI, 00mias https://m.edsoo.ru/efa7e6ca
dbopmyna, H30Mepus,

HOMEHKJIaTypa u
¢u3nvecKne CBONCTBA

86 | Xumuueckue CBOMCTBa bubnuoreka ITOK
an(aTHUCCKUX aMHUHOB https://m.edsoo.ru/1bc5cf80

87 | AuunuH: CTpOCHHE bubnunorexa [JOK
aHWINHA, 0COOEHHOCTH https://m.edsoo.ru/39cd21f1
XUMHYECKHUX CBOIICTB
aHWINHA

88 | CocoObl monydyeHUs H bubnmnorexa [JOK
MIPUMCHCHHE https://m.edso0o.ru/eal38763
anudaTuyecKux aMHUHOB

89 | AMHUHOKHUCIIOTHI: bubimoreka [TOK
HOMEHKJIATypa U U30MEpHs, https://m.edsoo.ru/d1773e80
¢buznyeckue CBOIICTBa.

OTtnenpHBIE MPEACTABUTEIN
0-aMUHOKHCJIOT

90 | Xumuueckue CBOMCTBa bubnuoreka [TOK
AMHUHOKHUCIIOT, ux https://m.edso0.ru/77df705a
OMOJIOTrMYecKoe 3HaueHUe
amuHOKHCIIOT. CuHTE3 U
THIPOJIU3 MENTHI0B

91 | benkum Kak TPUPOAHBIC bub6mmoreka [IOK
MOJIUMEPBI; CTPYKTYPbI https://m.eds00.ru/429¢9899
OCIIKOB

92 | Xumuueckue CBOMCTBa Bbubnuoreka [TOK
0eJIKOB https://m.eds00.ru/6237306d

93 | Azotconepxkamue Bu6mumoreka IIOK
reTePOLUKIHYECCKUE https://m.edsoo.ru/521d1431
coennHeHus. HykiienHoBbIe
KHCIIOTHI: COCTaB, CTPOEHUE
1 OMOJIorHYecKas pojb

94 | IIpakTtuyeckas padota Ne 4. bubnmnorexa [JOK
Pemenue https://m.edsoo.ru/8e3c02d1
AKCIIEPUMEHTATIbHBIX 3a/1a4
o teme "A3oTcoepkaiine
OpraHHYEeCcKue
COeIMHECHUS "

95 | Ilpaktuueckas pabota Ne 5. bubimoreka [JOK
Pemenue https://m.edsoo.ru/bde3fdf6
AKCIIEPUMEHTAIbHBIX 3a/1a4
nmo teme '"Pacmo3naBaHue
OpPTaHUYECKUX
coeuHEeHnI"

96 | KonrponbHas paborta 110 bu6mmnorexa [JOK
TeMe  "A3soTcozepiKaliue https://m.edsoo.ru/ce561bc?
OpraHHYEeCcKue
coeuHeHus "

97 | OCHOBHBIE MOHATHS XUMUU bubaurorexa [JOK

BBICOKOMOJIEKYJIIPHBIX
COCIIMHEHUN U METOAbl HX
CUHTE3a —IIOJIMMEpH3aLUs
Y ITOJIMKOHICHCALIMS

https://m.edsoo.ru/7aa63ebd
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98 | [lmactmaccel. YTuiausarus 1 bubamnoreka IJOK
U miepepaboTKa IIacTUKa https://m.edso00.ru/82242e0f

99 | Dnacromepsbl: HATYPATBHBIH 1 bubmmorexa [JOK
CHHTETUYECKUE  Kay4dyKH. https://m.edso0.ru/246103ec
Pesuna

100 | BonmokHa:  HaTypaibHBbIE, 1 Bu6imoreka IIOK
HCKYCCTBCHHBIE, https://m.eds00.ru/5963a601
cuHrernyeckue. [lomumepst
CHEIMAIbHOTO Ha3HAYEHUS

101 | Ilpaktuueckas pabora Ne 6. 1 1 bub6mmorexa [IOK
Pemenue https://m.edsoo.ru/3aebd77a
AKCIEPUMEHTAIIbHBIX 3a]a4
no Tteme '"Pacno3znaBaHue
IJIACTMACC ¥ BOJIOKOH"

102 | O600menue n 1 bubnuoreka ITOK
CUCTEMAaTH3aIUs https://m.edsoo.ru/6a22b1e8
M3Y4YEHHOTO MaTepuaia Io
TeMe
"BbIcCOKOMONEKYIISIpHBIE
COCIMHCHUS "

OBIIEE KOJIMYECTBO 102 3 6
YACOB I10 ITPOTPAMME
11 KIIACC
Ne Tema ypoka KoJunuectBo 4acoB JJIeKTPOHHBbIE HU(PPOBBIE
n/n Bcero | Kourpo | IlpakTuu | o0pa3oBare/bHbIe peCypChl
JIbHbIE ecKue
padoThl | padoThl

1 Atom. CocraB aTOMHEIX 1 Bubmmoreka ITOK
azep. XUMHYECKUH https://m.edsoo.ru/59c¢c112ee
31eMeHT. M30TonbI

2 CrpoeHne  DIIEKTPOHHBIX 1 Bubmrorexa [IOK
000JI04eK aTOMOB, https://m.edsoo.ru/b4d9fffa
KBaHTOBBIE YHCIIA

3 Knaccudpukanus 1 bubmmoreka IJOK
XUMHUYECKUX DJIEMEHTOB (S- https://m.edsoo.ru/61294af9
, p-, d-, f-amemenThI)

4 Pacnpenenenue 1 bubmuoreka [JOK
SIEKTPOHOB MO aTOMHBEIM https://m.edsoo.ru/f5f750fe
opbuTansim

3) DNeKTPOHHBIE 1 bubmmoreka [IOK
KOH(pHTYypalu aTOMOB https://m.edsoo0.ru/8149e846
9JIEMEHTOB B OCHOBHOM M
BO30Y>KJIEHHOM COCTOSTHUU

6 DNEeKTPOHHBIC 1 Bu6imorexa LIOK
KOH(HUrypaIun HOHOB. https://m.edsoo.ru/a0764b24
DJIEKTPOOTPULIATEIHLHOCTD

7 [lepuoanueckuii 3akoH | 1 bu6mmoreka [IOK
[lepuoguueckas  cucTeMa https://m.eds00.ru/16957c01
XUMHUYECKUX 3JIeMEHTOB [l
. MenneneeBa, CBSI3b C
COBPEMEHHOMN Teopuei
CTPOCHHUSI aTOMOB

8 3aKOHOMEPHOCTH 1 Bu6nmorexa LIOK

U3MCHCHUA CBOICTB
XHUMHUYCCKUX DJJICMCHTOB U

https://m.edso0.ru/f8468927
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00pa3yeMbIX MMH IMPOCTHIX
U CJIOXHBIX BEIIECTB TI0
TpyIIaM | Mepruoiam

9 Cucremaruzanus u bubnunoreka IJOK
0000IlIEHHE 3HAHWUU TIO https://m.edsoo.ru/8fad2942
TeMe

10 | Buapl XUMHUYECKOH CBSI3H. bubmmoreka [IOK
MexaHn3Mbl  00pa3oBaHUs https://m.edsoo.ru/5a8072af
KOBAJICHTHOM CBSI3H.

Bonoponnas CBSA3b.
MexMOoJIeKyIIsSIpHbIE
B3aHUMOJICHCTBUS

11 | BameHTHOCTH M BaJICHTHBIE bubmmoreka [TOK
BO3MOKHOCTH aTOMOB. https://m.edsoo.ru/3d2ca093
CBs3b AJIEKTPOHHOM
CTPYKTYpPhl MOJIEKYJT C HX
T€OMETPUUYECKHM
CTPOCHHUEM

12 | IlpencraBnenus 0 bu6mnoreka [IOK
KOMILIEKCHBIX https://m.edsoo.ru/8c66b12a
COCAMHCHMAX: COCTaB U
HOMEHKJIaTypa

13 | BemectBa MOJIEKYJISIPHOTO Bubmrorexa [IOK
u HEMOJIEKYJISPHOTO https://m.edsoo.ru/e167635b
CTPOCHMUS. Tunet
KPUCTAJUTMYECKUX PEHIETOK
1 CBOMCTBA BEIIICCTB

14 |Tlonsatne O JUCIEPCHBIX Bubmuoreka ITOK
cucremax. IlpencraBieHue https://m.edsoo.ru/da2c70e4
0 KOJJIOMJIHBIX pacTBOpax

15 | Uctunnble pPacTBOPBIL: Bubnroreka [IOK
HACBIIEHHBIE u https://m.edsoo.ru/e9ccdd8d
HEHACBIIIICHHBIE,
pPacTBOPUMOCTb.

Kpucrannoruapatsl

16 | CocoOsr BBIPOKCHUS Bu6mmorexa LIOK
KOHIIEHTPAIIUH PaCTBOPOB https://m.edsoo.ru/328e653a

17 | Pemenue 3aja4 c bubmuorexa IJOK
HCIIONL30BAHNEM TIOHSTHI https://m.edsoo.ru/785e0ab4
"MaccoBas OIS
pacTBOpEHHOTO BelecTna",

"MoJIsipHast KOHUEHTpaus'"

18 | Knaccuduxanus u Bu6imorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/bf9e108d
HEOPraHUYECKHUX BEIIECTB

19 | Cucremartuzarus u bubauoreka [JOK
0000IIIeHre 3HAHUM  TI0 https://m.edsoo.ru/8d2c6a3a
TeMe

20 | KonTpombHast pabora 110 Bbubmmorexa [IOK

temam "CrpoeHue aroma.
[lepuonuueckuii 3aKOH U
[lepuonnueckass  cucrema
XAMHUYECKHUX 3JIeMeHTOB /I,
n. Menneneena",
"Ctpoenue BEIIECTBA.
Mmuoroo6pasue BeniecTs"

https://m.edsoo.ru/70a60aa4
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21

Knaccudukanus

XMMHYECKUX pEaKIuid B
HEOPraHUYECKOU 51
OpraHNu4ecKou XUMHH.
3aKOH COXpPaHEHHSI MAacCChl
BEILIECTB; 3aKOH
COXpaHEHUs u

MIpEeBpaLICHHs SHEPTUU TIPU
XUMHUYECKUX PEAKIUAX

bubmuoreka IIOK
https://m.edsoo.ru/6335cdd2

22

TennoBbie ekt
XUMHYECKUX peaKuui.
Tepmoxumuueckue
ypaBHEHUS

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

23

Breraucnenus o
YPaBHEHUSAM XHUMHUYECKHUX
peakuuii u
TEPMOXUMHUYECKUM
YpaBHEHUSIM

bu6nmoreka [JOK
https://m.edso0.ru/87b13954

24

CxkopocThb XUMHYECKON
peakuun, €€ 3aBUCUMOCThb
OT pa3IUYHBIX (PAKTOPOB.
Karaims u karanusaropsl

25

T'omorennsie "
TETEPOTrCHHBIE PEAKIINU

26

[IpakTuueckas padora Ne 1
o TeMe "Brnusiaue
pa3nuuHbIX (AKTOpPOB Ha
CKOPOCTh XAMHYECKOU
peakuuu"

bubauoreka LIOK
https://m.edsoo.ru/1facaldl

27

OObpaTtumslie "
HeoOpaTuMble peakiuu.
XHUMUYECKOE pPABHOBECHE

Bu6nmoreka [JOK
https://m.edso0.ru/30952f9b

28

[IpakTryeckas pabora Ne 2
1o TEME "BnusiHue
pa3nuyHbIX (aKTOPOB Ha
MOJIOXKEHHE ~ XUMHUYECKOTO
paBHOBeCHS"

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

29

DNEeKTpOoNUTHYECKast
mucconnanus. CuUIbHBIE U
ciabbie AIIEKTPOJIUTHI.
CreneHp AUCCOLUAINH

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

30

HNonnoe MPOU3BENECHNUE
BOJIEL. Cpena  BOAHBIX
pactBOopoB.  BomopoaHslii
nokasarens (pH) pactBopa

bubmuoreka IIOK
https://m.edso0.ru/3966ca89

31

I'mpponus coneit. Peakuuu,
MPOTEKAIOIIHNE B paCTBOpPAX
3JIEKTPOJIUTOB

bu6nmmoreka [IOK
https://m.edsoo.ru/09d5a%bd

32

[IpakTnueckast pabora Ne 3
nmo Tteme "XumHUeckue
peakuuu B pacTBOpax
NIEKTPOJIUTOB"

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

33

OKHUCIIUTEIILHO-
BOCCTAaHOBHUTEIILHEIC
peakuuu. Baxxueiinime
OKHCIIUTEIIN n

Bu6nmoreka [JOK
https://m.eds00.ru/56226060
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BOCCTAaHOBHTCIIN

34 | Merton AJIIEKTPOHHOIO bubmuorexa IJOK
(2JIEKTOHHO-UOHHOI'0) https://m.edsoo.ru/fb691387
Oananca

35 | DiekTpoiu3 pacTBOPOB H bu6nuoreka [IOK
PAacCIUIABOB BEILECTB https://m.edso0.ru/93fb97d2

36 | Pemenue 3ama4 pa3iMuHbIX bubmmoreka [TOK
THIIOB https://m.edsoo.ru/5a859d16

37 | Pemenue 3ama4 pa3IMuHbIX bubmmoreka [TOK
THIIOB https://m.edsoo.ru/5afa265d

38 | CucremaTu3anus n bubmuoreka I[JOK
0000IIeHNE 3HAHUU  TI0 https://m.edsoo.ru/c161eb85
TEeMe "XuMHuYecKne
peaxkuun"

39 | KonTponpHas pabGorta mo bu6nuoreka [IOK
TEME "XuMHU4ecKue https://m.edsoo.ru/a8a0a930
peakuun"

40 | IlomoxxeHne HEMETAIIJIOB B bubnnorexa [JOK

Ilepuomuueckoit  cucreme https://m.edsoo.ru/8ca2dcad
XUMHUYECKHUX 3JIeMEHTORB /I,
. Menneneesa "
0COOEHHOCTH CTPOCHHS HX
aTOMOB. ®dusznueckue
CBOICTBA HEMETAJIJIOB

41 | AnnoTponusi  HEMETaJIOB bu6muoteka [IOK
(Ha TpuMepe KHUCIOpoJa, https://m.edsoo.ru/ef92c91c
CepBHI, dbocdopa u
yriiepoia)

42 | Bomopon: MOJTyYCHHUE, bub6mmoreka IJOK
(busnyecKkre U XUMHYECKUE https://m.edsoo.ru/0aa8f613
cBoricTBa. ['mapuabl

43 | T'ajoreHsl: HaXOXXICHUE B bubmuorexa IJOK
HpUpOJIE, CIIOCOOBI https://m.edsoo.ru/4e223795
MOJIy4eHusi, PU3NYECKUE U
XHUMHYECKHE CBONCTBA

44 | T'anoreHoBOAOPOIbI. Bbubanorexa [IOK
Baxueimue https://m.edsoo.ru/6b3255e6
KHCIIOPOJICOIepKAIIIE
COEIMHEHMS TaJIOTEHOB

45 | JJaboparopHsble U Bubmmroreka [JOK
MIPOMBIIIJICHHBIE  CIIOCOOBI https://m.edso00.ru/6971aca4
MOJTy4eHUs rajJOreHoOB.

[IpuMeHeHne rajaoreHoB u
HUX COSIMHEHUM

46 | IIpaktuyeckas padora Ne 4. Bubnuoreka ITOK
Pemienue https://m.edsoo.ru/8b26fecd
IKCIIEPUMEHTAILHBIX 33J1a4
mo teme "T"amoreHsr"

47 | Kucnopoxn: mnabopatopHbie Bbubmmorexa [IOK
u MPOMBIIIJICHHBIE https://m.edsoo.ru/c8abc36a
CHOCOObI MOJIy4EHUSs,
¢bu3nuecKue U XUMHYECKUE
CBOIiCTBa. O30H.

[Ipumenenue Kuciaopoga u
030Ha
48 | OKCcUbI ¥ IEPOKCHIBI bubmuorexa IJOK
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https://m.edsoo.ru/5¢8816a0

49 | Pemenue 3a1a4 pa3mu4HbIX bubnuoreka [JOK
THUIIOB https://m.edsoo.ru/2b6d8b4b

50 | Cepa: HaXO0XJICHUE B bubmmoreka IJOK
pUpOJIE, CIIOCOOBI https://m.edsoo.ru/46afae16
MOJy4YeHus, (PU3UYECKue U
XMMHUYECKHE CBOICTBA

51 | CepoBoaopon, cyabhuabl Bubmmoreka [IOK

https://m.edso0.ru/7¢875999

52 | Kucnopoacoaepskamye bubmmoreka [IOK
COETMHEHUSI CEpHIL. https://m.edsoo.ru/8cfa2548
OcobenHoctu CBOICTB
CEpPHOM KHUCJIOTHI

53 | IIpakTuyeckas padota Ne 5. bu6nuoreka [IOK
Pemenne https://m.edsoo.ru/0afb05e4
AKCIIEPUMEHTAJIbHBIX 33]a4
nmo Tteme "Cepa u eé
coenuHeHus"

54 | Asort: Hax0KICHHE B Bubmmoreka ITOK
MIPUPOJIE, CIIOCOOBI https://m.edsoo.ru/badd2255
MOJy4YeHUs, (PU3UUECKUue U
XUMHYECKHE CBOIICTBa.

AMMUAK, HUTPUJbI

55 | Kucnoponcoaep:xaiue Bubmoreka [JOK
COEIMHEHUS a30Ta. https://m.edsoo.ru/e2965afe
Ocobennoctu CBOWCTB
a30THOU KHUCIIOTHI

56 | [IpumeHeHHe a3oTa W €ro bu6moreka [IOK
COEIUHEHUN. A30OTHBIE https://m.edso00.ru/129f5059
ynoOpeHus

57 | ®ochop: HaXOXKACHHE B bu6moreka [IOK
HPHPOJIE, CITOCOOBI https://m.edsoo.ru/9a6b43ec
MOJIy4eHusi, PU3NYECKUE U
XUMHYECKHE CBOIICTBA.
®dochunsl u pochun

58 | Oxcunusr docdopa, Bu6imorexa LIOK
dbocdopconepxarue https://m.edsoo.ru/c7a2d429
KHUCJIOTHI. Comm
(bocdopHOIi KHCTOTHI

59 | Ilpumenenue ¢ocdopa u Bu6mmorexa LIOK
ero COeIMHEHMUII. https://m.edsoo.ru/a218070a
dochopHble yIoOpeHus

60 | IIpaktuueckas padora Ne 6. Bubanorexa [IOK
Pemrenne https://m.edso0.ru/8175ac3f
AKCIIEPUMEHTAIBHBIX 33]a4
o teme "A3ot u docdop u
WX COEJIMHEHUS"

61 | Yrimepona: HaxXxoXJICHHWE B Bbubimmoreka IIOK
pUpOJIE, AIIOTPOITHBIC https://m.edsoo.ru/1eb19f%e
MoaU(UKaAIIY;

(bu3nyuecKue U XUMHUYECKUE
CBOMCTBA, IPUMEHEHNE

62 | Okcun yraepona(ll), oxcun bu6moreka [IOK
yranepoga(lV), yrOIbHAs https://m.edsoo.ru/dba58adf
KHUCJIOTa U €€ COJIN

63 | Pemenue 3amay pa3nmuvyHbIX bubmuorexa IJOK
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TUIIOB https://m.edso00.ru/6029b609
64 | KpemHuii: HaxoXJIeHHE B bubmuorexa IJOK
IPUPOJIE, CIIOCOOBI https://m.edsoo.ru/143558ab
MOJy4YeHUs, (PU3UYECKue U
XMMHUYECKHE CBOICTBA
65 | Oxcun kpemuusi(1V), Bu6imoreka [IOK
KpEeMHHEBas KHCIIOTA, https://m.edso00.ru/3170e7b1
CYJIMKATBI
66 | [lpumeHeHuEe KpemMHUS W bu6nuoreka [IOK
ero coequHeHuii. CTeKIo, https://m.edsoo.ru/393cdac0
ero  IOJy4eHHe,  BHUIBI https://m.edsoo.ru/5823cefb
CTEKJIa
67 | Pemenue 3ama4 pa3IMuHbIX bubmmoreka [IOK
THTIOB https://m.edsoo.ru/b624f801
68 | CucremaTu3anus n bubmuoreka I[JOK
0000IIeHNE 3HAHWUU 10 https://m.edsoo.ru/6e864db5
teme "Hemeranbr"
69 | KonrpomnbHass pabora 10 Bu6imoreka [IOK
teme "Hemeraminr" https://m.edso00.ru/d0484c76
70 | Ananu3 pe3yJIbTaToB Bubmoreka [JOK
KOHTPOJILHOM paboTHI, https://m.edsoo.ru/2b7e9510
KOPPEKIUS OIMHO0K
71 |IlonoxeHue MeETa/IOB B Bubmuoreka ITOK
Ilepuonuueckord  cucteme https://m.edso00.ru/9839c16¢
XUMHYECKHX  DJICMCHTOB.
OcoGenHoctu CTPOCHHS
ANEKTPOHHBIX o0oJi0ueK
aTOMOB METAJIJIOB
72 | OGmme buznveckue Bu6nmoreka [IOK
CBOICTBA METaJLIOB. https://m.edsoo.ru/51dac9d3
[IpuMeHeHne MeTauioB B
OBITY M TEXHUKE
73 | CnnaBbl METaJIIOB. bubmuoreka IJOK
Koppo3sus meramios https://m.edsoo.ru/42b872e3
74 | Pemenue 3a1a4 pazaudHbIX bu6mmoteka LIOK
THUIIOB https://m.edsoo.ru/e3de37b6
75 | DNEKTPOXUMHUYECKHH  psf bu6mmorexa LIOK
HaMpPsUKEHUIN METAJLIOB. https://m.edso0.ru/94eb377a
Ob6mue CIOCOObI
TMOJIYYEHHUs] METAJIJIOB
76 | OOmiass  xapakTepUCTHKA Bu6mmorexa LIOK
MeTaJJIoB |A-rpymmes https://m.edsoo.ru/e12c26b3
[Tepuonuueckoit  CUCTEMBI
XUMHYECKHX  DJIEMEHTOB.
Harpuit u KaJIAN:
noyiyueHue, (Qu3ndecKkue u
XHUMHYECKHE CBOICTBA,
MIPUMEHEHUE MIPOCTBIX
BEIIECTB U UX COCIUHECHNN
77 | OOmas  xapakTepuCTHKa Bubmrorexa [IOK

METaJIJIOB [HA-rpymms
[leproguueckoit  cucTeMsl
XUMHUYECKUX  DJIEMEHTOB.
Maruun " KaJIbIIUHU:
roJiyueHue, (Qu3nyeckue u
XUMHUYECKHE CBOMCTBA,

https://m.edsoo.ru/7c3e49c0
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https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
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https://m.edsoo.ru/7c3e49c0

IIPUMEHEHNE IIPOCTBIX
BEIIECTB U UX COCIUHECHUN

78 | XKécTtkocTh BOJIBI H bubmuoreka IJOK
CIIOCOOBI €8 YyCTpaHEHUs] https://m.edsoo.ru/c74bfae9

79 | AnroMuHuil:  TOJTy4YeHHe, Bubnunorexa [IOK
(GU3UYECKUE U XUMHUYECKUE https://m.edso00.ru/0e79b266
CBOMCTBa, IPUMEHEHNE

80 | AmdoTtepnbie CBOICTBa Bu6imoreka [IOK
OKCHJa ¥  THJAPOKCHJA https://m.edsoo.ru/5d12d318
AJTFOMUHUS,

THAPOKCOKOMILIEKCHI
AJIFOMUHUS, ux
MIPUMCHCHHE

81 | Pemenue 3amay pa3iaumyHBIX
THIIOB

82 | Ilpaktuueckas pabora Ne 7. Bu6imoreka [IOK
Pemrenne https://m.edsoo.ru/27a4af43
AKCIEPUMEHTAJIBHBIX 33124
1o TEME "MeTaibl
IJIaBHBIX oArpynn"

83 | O6mas  xapakTepuCTHUKa bu6mmoreka [JOK
METaJIJIOB IMOOOYHBIX https://m.eds00.ru/610d7431
MOATPYII (b-rpymm)

[Tepuonuueckoil  CUCTEMBI
XUMHYECKHX 3JICMEHTOB

84 | dusnuyecKkue U XUMHUECKHE Bu6nnoreka LJOK
CBOMCTBA XpoMa M  €ro https://m.edsoo.ru/9911bef3
COCIMHCHHUM, 1704
MIPUMCHCHHE

85 | Baxwueiimne coeauHEeHUS bubnnorexa [TOK
mapranua.  Ilepmanrasar https://m.edso0.ru/039d69c8
KaJIus, €ro OKHCIIUTEIIbHBIC
CBOICTBa

86 | ®du3nueckue U XUMHUECKHE bubmuoreka [JOK
CBOMCTBA keine3a HU ero https://m.edso0.ru/1b7f8741
coenuHenuii. Ilonyyenue u
MIPUMCHCHUE CIIJIaBOB
Kemesa

87 | ®dusnueckue U XUMHUECKHE bubmmoreka LIOK
CBOMCTBA Memu © €6 https://m.edsoo.ru/2bc0f954
COCIMHCHHUMH, nx
MIPUMEHEHNE

88 | ®dusnueckue U XUMHUECKHE bubmuoreka IJOK
CBOMCTBA IIMHKAa WU €ro https://m.edsoo.ru/blf2bea1
COCIMHCHHUM, nx
MIPUMEHEHHE.

I'mapoxcokoMILTEKCHI
LIMHKA

89 | Ilpaktuueckas padora Ne 8. Bbubmmorexa [IOK
Pemmenne https://m.edsoo.ru/aée352ea
AKCTIEPUMEHTAIIBHBIX 33]1a4
o TeME "MeTaiibl
M0OOYHBIX oArpynn"

90 | Pemenue 3amay pa3muyHbIX bubmuorexa IJOK
THIIOB https://m.edsoo.ru/a8b83d83

91 | O600uEeHNE u bubmmnorekxa I[JOK



https://m.edsoo.ru/c74bfae9
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https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3
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CHUCTEMATH3AIINS
M3y4EeHHOTO MaTepHayia Io
teme "Metamne"

https://m.edsoo.ru/e91fe975

92 | KonrponbHas pabora 10 1 Bubmroreka [JOK
teme "MeTtass!" https://m.edsoo.ru/83f63ea3

93 | Ananu3 pe3yIbTaToB 1 Bu6imoreka [IOK
KOHTPOJIbHOM paboThI, https://m.edsoo.ru/9ebff2fd
KOPPEKIHsI OIIHOOK

94 | Poub XUMHHU B 1 bubmmoreka [IOK
00eCrieYeHnr yCTOMYNBOTO https://m.edso0.ru/080fe1f0
pa3BUTHUS  4YEJIOBEUYECTBA.
ITonsaTne 0 Hay4YHBIX
MeTOoJ1aX UCCJICIOBAHUS
BEIICCTB

95 | Hayunsle MIPUHIIMIIBI 1 Bubnunorexa [IOK
OPraHM3alluy XUMHUYECKOTO https://m.edsoo.ru/2e45a44f
MIPOU3BO/JICTBA.
[TpomblnIeHHBIE  CTIIOCOOBI
MOJTy4eHUs BaXHEHIIINX
BEIICCTB

96 | Xumuueckoe 3arpsi3HCHHE 1 bu6moreka [IOK
OKPYIKaIOIEH Cpebl U €ro https://m.edsoo.ru/9f11bf51
TIOCIICACTBHS

97 | Xumus u 310pOBBE 1 bub6muorexa IJOK
yenoBeka. JlekapcTBEeHHBIE https://m.edsoo0.ru/a6552721
CpeICTBa

98 | Xumus numm. Pons xumun 1 bubmuoreka IJOK
B OO0CCICYCHUH IHUIICBOI https://m.edsoo.ru/1f7b5bd2
0€301acCHOCTH

99 | Kocmeruueckue u 1 bubnnorexa [TOK
napproMepHbIle  CpEACTBA. https://m.edsoo.ru/da42d5a9
beiToBas xumus

100 | XuMusi B CTPOWTEIBCTBE. 1 bubmoreka LIOK
Baxuelinme cTpouTelbHbIC https://m.eds00.ru/61e69003
" KOHCTPYKITHOHHBIE
MaTepuabl

101 | Xumus B CEIIbCKOM 1 bubmuoreka IJOK
XO3SUCTBE. OpraHquCKHe https://m.edsoo.ru/fd39587d
¥ MUHEpAJIbHBIC YI00PCHUS

102 | Cucremaruzanus Hu 1 bubmuorexa IJOK
0000IIeHNEe 3HAHWHA  TIO https://m.edsoo.ru/db979c70
TeMe

OBIIEE KOJIMYECTBO 102

YACOB I10 ITPOTPAMME
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ITPOBEPAEMBIE HA EI'S 110 XUMHWHU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHMA OCHOBHOMU OBPA30OBATEJIbBHOMU ITPOI'PAMMBbI CPEJIHETI'O

OBILIEI'O OBPA3OBAHUA

Kon
NMPoBePSIEMOro
TpeOOBaHMS

IIpoBepsiemble TPeGOBaHUSA K MPeAMETHBIM Pe3yJbTaTaM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbl CPeAHEro 001ero 00pa3zoBaHus

1

BJ'Ia,I[eHI/Ie CHCTEMOM XNMHUYECKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

11

OCHOBOIIOJIATAlOIIME TOHATHUS (XMMHYECKUH DJIEMEHT, aTroM, H30TOIIbI,
JNIEKTPOHHAsT 000JI0YKa aroma, S-, p-, O-dJIeKTpOHHBIE OpOWUTAIH AaTOMOB,
OCHOBHO€ U BO30Y)XIEHHOE COCTOSHHE aTOMa, MOH, MOJIEKYJa, BaJICHTHOCTB,
IEKTPOOTPULIATENILHOCTh, CTENEHb OKUCIIEHUS, XUMHUYecKas CBA3b (0- M T-
CBSI3b, KPaTHBIC CBSI3M), THOpUIM3AIM aTOMHBIX OpOHTaNel, KpUCTaJUTHYeCcKast
pewérka, MoJb, MOJIIpPHAs Macca, MOJISIPHBIA 00bEM, MOJISIpHAs KOHLIEHTpALus,
pacTBOpsl  (MCTHUHHBIE,  JUCIEPCHBIE  CUCTEMBI),  KPUCTAJIOTUIPATHI,
YIJIEpOAHbI  CKeleT, (yHKIUOHAJIbHAs TIpyNNa, paguKkal, H30MEpbI,
CTpyKTypHasi (opmyna, wu3oMepus (CTpyKTypHas, TreoMmeTpuueckas (mmc-,
TPaHCU30MEPHsI), FTOMOJIOTHUECKUI PsiJl, TOMOJIOTH, YIJIE€BOAOPOAbI, KUCIOPOJI-
U a30TCOACp)KAIMe COEIWHEHMs, OWOJIOTUYECKH AaKTHBHBIE BEIIECTBA
(yriaeBoapsl, KHphl, O€JNKH), MOHOMEp, IOJUMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCAMHEHUS, KPEKHHT, pU(OPMHUHT, THITBI XUMUIECKUX
peakuuii  (OKUCIUTENIbHO-BOCCTAHOBUTENIBHBIE, 3K30- M HSHJIOTEPMHUUYECKHE,
peakuMM HMOHHOro OOMEHa, TOMO- M TETEepOreHHble, OOpaTUMble U
HEOOpaTUMBbIE), PAaCTBOP, IEKTPOIMUTHI, HEIIEKTPOJIUTHI, IEKTPOIUTHYECKAs
JUCCOLMalus, CTENeHb  JUCCOLMALMM, OKUCIMTEIb, BOCCTAHOBUTEINb,
JIEKTPOJIN3, CKOPOCTh XUMUYECKOH peakIMy, XUMHUYECKOE PAaBHOBECHE)

1.2

TCOPHUU KU 3aKOHBI (TCOpI/ISI XUMHYCCKOI0 CTPOCHUSA OPraHUMYCCKUX BCHICCTB
A.M. BbytnepoBa, Teopusi 3JIEKTPOIUTHUECKON aucconuanuu, [leproanueckuii
3akoH J[.M. MenpaeneeBa, 3aKOH COXpAaHEHHS MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XUMHH, MUPOBO33PEHUYECKIE 3HAHUS, JIe)KAIlUe B OCHOBE
MMOHUMAaHHWA NPUINHHOCTU U CUCTCMHOCTH XUMHUYCCKUX ﬂBﬂeHHﬁ, COBpPCMCHHBIC
MPEACTABICHUS] O CTPOCHUM BEIIECTBA HA AaTOMHOM, MOJIEKYJISIPHOM U
HAaJIMOJIEKYJIIPHOM YPOBHSAX

1.3

MMpEACTaBJIICHHUA O MCXaHHU3MAX XUMHUUCCKHUX peaKI.[PIfI, TCPMOANHAMHUYCCKUX U
KHMHCTUYCCKHUX 3aKOHOMCPHOCTAX HUX HNPOTEKAHUA, O XUMHUYCCKOM PABHOBCCHH,
AUCIICPCHBIX CUCTEMAX

1.4

(haKTOJIOTUYECKHE CBEJEHUS O CBOMCTBAX, COCTABE, MOJYYCHHUU U O€30MacHOM
MCIOJIb30BaHUHU BAKHEUITUX HEOPTaHMUECKUX M OPTaHUYECKUX BEIIECTB B OBITY
Y TIPAKTUYECKOMN JEATETHLHOCTH YeJIOBEKa

1.5

o0mue Hay4yHble TPHHLUIB XMMHUYECKOrO MPOM3BOJCTBA (HAa MpuUMepe
IIPOU3BOJICTBA CEPHOM KHMCIIOTHI, aMMHaKa, METaHoJIa, NepepadoTKu He(TH)

CdopMHpoBaHHOCTH YMEHUI BHISBIISTH:

2.1

XapaKTCPHBIC TMPU3HAKKW W B3aAMMOCBA3b MH3YUCHHBIX HOH?ITPII71, IIPUMCHATH
COOTBCTCTBYIOIIINE IOHATHA npu OINIMCaHHUH CTPOCHUMA u CBOMCTB
HCOPTaHNYCCKUX U OPraHNYCCKUX BCHICCTB U UX HpCBpaHICHI/Iﬁ

2.2

B3aMMOCBSI3b XHMHUUYCCKUX 3HAHWI C IMOHATHSIMH H MNpEACTABICHUAMU APYTUX
npeaMEeTOB JIAA 0oJiee OCO3HAHHOTO IOHMMAaHUS M OOBICHCHHS CYIIHOCTHU
MaTCPHAJIBHOTO CAWMHCTBA MHUpPaA

C(I)OpMI/IpOBaHHOCTL YMCHHA HUCIOJIB30BATh!:

3.1

HAaUMEHOBAHUS  XMMHUYECKHUX  COEJUHEHUH  MEXIYHApOJHOIO  COI03a
TEOPETUYECKON M NPUKIAJIHOW XUMHM M TPUBUAJIBHBICE HA3BAHUS BEILECTB,
OTHOCAIIINXCA K H3yquHBIM KJ1accamM OpFaHI/I‘IeCKI/IX nu HeOpFaHquCKHX
COCIMHEHU I

3.2

XUMHUYCCKYIO CUMBOJIUKY IJId COCTaBJICHUA (bOpMy.]'I HCOPraHNYCCKHUX BCHUICCTB,
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX)
(bOopMyJT OPraHNIECKUX BEIIECTB




ChopMupoBaHHOCTh YMEHHUS KIacCU(UIIPOBATE!

4.1

HCOPTaHNYCCKUC BCHICCTBA, CAMOCTOATCIIBHO BI:I6I/IpaTB OCHOBAHUA U KPUTCPUH
JJIA KJ'IaCCI/I(bI/IKaHI/II/I N3Yy4aCMBIX XUMHUYCCKUX 00BEKTOB

4.2

OpPraHnv4CCKrUC BCHICCTBA, CAMOCTOATCIIBHO BI:I6I/IpaTI: OCHOBAHHS U KPpUTCPUH JIA
KJ'IaCCI/I(i)I/IKaL[I/II/I N3y4aCMbIX XUMHUYCCKUX 00BEKTOB

4.3

10 pa3JIM4YHBbIM IIPU3HAKaM (YUCITy U COCTaBY pearupyrolux BEUIECTB, TEILIOBOMY
a3 dekTy peakiyy, U3MEHCHUIO CTEIeHEeW OKHCIICHHS SJIEMEHTOB, 0OpaTHMOCTH
peaKIMK, YJaCTUIO KaTajln3aTopa)

ChopMHUPOBAaHHOCTh YMEHUS XapaKTEPU30BaTh JIEKTPOHHOE CTPOEHHUE aTOMOB
(B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH) M MOHOB XUMUYECKUX AJIEMEHTOB 1
— 4 nepuonoB Ilepumoanueckoit cuctemol .M. MenaeneeBa U ux BaJICHTHBIE
BO3MOXXHOCTH, HWCIIOJB3ys TMOHSATHS S-, p-, O-3JIeKTpOHHBIC OpOWTAIH,
SHEPreTHYCCKUE YPOBHU

CdopMupoBaHHOCTE YMEHUSI OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHUS CBOHCTB
XUMHYECKHX DJIEMEHTOB M OOpa3yeMbIX HUMHU COCAMHEHHMH MO MepHoiaM u
rpynmnam

CdopMUpOBaHHOCTh YMEHHUSI COCTaBISITh YPAaBHEHUS XMMHUYECKUX peakUuid u
pPaCKpbIBATh WX CYITHOCTH:

7.1

OKHUCITUTEIbHO-BOCCTAHOBUTEIIPHBIX ~ PEAKIU  MOCPEJCTBOM  COCTABJICHHS
AIIEKTPOHHOTO OaaHca STUX PeaKkIui

7.2

YpaBHCHHA peaKHI/If/'I PA3IIMYHBIX THUIIOB; ITOJIHBIC U COKpaIIIéHHI)IG YpaBHCHUA
peaKHI/Iﬁ HOHHOI'O O6M€Ha, YUUTBIBAsA YCJIOBUS, IIPHU KOTOPBIX 3TU PCAKIUN UAYT
JO KOHIIa

7.3

peaknuil TUApPONIM3a, peakuuid KoMIulekcooOpa3oBaHHs (HAa MpuMepe
TUAPOKCOKOMIUIEKCOB ITMHKA U aJTFOMUHMS)

CdopmMupoBaHHOCTH YMEHHUS MOATBEPIKIATH:

8.1

Ha KOHKPETHBIX MPUMEPAX XapaKTep 3aBUCUMOCTU PEAKIIMOHHOM CIIOCOOHOCTU
OpPraHUYECKHUX COEJIMHEHMH OT KPaTHOCTU M TUIA KOBAJIEHTHOW CBA3U (0- U T-
CBSI3M), B3aUMHOI'O BJIUSIHUSL aTOMOB U TPYII aTOMOB B MOJIEKYJIaX, @ TAKXKE OT
0COOEHHOCTEH pean3aly pa3InyHbIX MEXaHU3MOB IPOTEKAHUS PeaKkLui

8.2

XapaKTCPHBIC XHUMHUYCCKUC CBOICTBA BC€IICCTB COOTBCTCTBYIOIIMMHA
SKCIICPUMCHTAMHU U 3aIMUCAMU ypaBHeHI/Iﬁ XUMHUYCCKHUX peaKHI/Iﬁ

ChopMHPOBAaHHOCTh YMEHUS XapaKTepU30BaTh COCTAB M BaKHEHIIINE CBOMCTBA
BEILECTB, MIPUHAICKALIUX K ONpPENeIEHHBIM KilaccaM U IpylnaM COeAMHEHUIN
(mpocThie BelIecTBa, OKCH/IbI, THAPOKCHIBI, COJH; YIJIEBOAOPOJbI, MPOCTHIC
3bupbl, CHOUPTHL, (EHONBI, AalbIETH]bl, KETOHBI, KapOOHOBHIE KHCIOTHI,
CJIOKHBIE Y(PUPBI, JKUPHI, YTIIEBOIbI, aMUHBI, AMUHOKHCIIOTHI, OCJIKN)

10

ChopMupoBaHHOCTh YMEHHS TPOBOIUTH PACUETHI IO XMMHUYECKHM (hopMynam U
YPaBHEHUSIM XMMHUECKHUX PEaKIMH ¢ UCIIOJIb30BaHUEM (PU3NYECKUX BEJTUYMH:

10.1

Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOAYKTAa pPEaKLHUU, €CIH OJHO U3
UCXOJIHBIX BELIECTB JIaHO B BUJE PAacTBOpa C ONpeelNEHHOW MaccoBOM oJeit
pacTBOPEHHOTO BELIECTBA WJIM AAHO B U30BITKE (MMEET IPUMECH)

10.2

MaccoBOW MM 00BEMHOM J0JIM, BBIXOJa MPOAYKTA PEaKIIH

10.3

TerI0BOro 3 (dhexTa peakiui

10.4

00BEMHBIX OTHOILIEHUN Ta30B

10.5

10 HAXOXACHUIO XUMUYIECKON (hOpPMYJIBI BEIIECTBA

11

Bnanenue cucremoil 3HaHMKM O METOAAX HAYYHOrO TO3HAHUS SIBJICHUU
MPUPOABI, UCHOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX M YMEHUE MPHUMEHATH 3TH
3HAHUS TPU IKCIIEPUMEHTAIBHOM HCCIEAOBAHUN BEUIECTB M ISl OOBSICHEHUS
XAMHYECKUX SIBJIEHWM, MMEIIMMX MECTO B MPUPOAE, MNPAKTHYECKOU
JIeITEeILHOCTH YeI0BeKa U B MMOBCEIHEBHOM KU3HU

12

CdopMupoBaHHOCTh YMEHHS MPUMEHATH (MCIOIB30BaTh) 3HAHMUS O COCTaBE
CBOICTBaxX BEIIECTB ISl AKCIEPUMEHTAIbHOW MPOBEPKH TMIIOTE3 OTHOCUTEIBHO
3aKOHOMEPHOCTEH TIPOTEKAaHUsI XWMHUYECKUX PEAKIHA W MPOTHO3UPOBAHUS
BO3MOXXHOCTEI WX OCYIIECTBIIECHHUS; CUCTEMHbIE XHWMUYECKUE 3HAHUSA IS
OOBSICHEHUS! W TPOTHO3WPOBAHUS SIBICHHUM, MMEIOIIUX E€CTECTBEHHOHAYYHYIO




NpUPO.LY; AJISl IPUHATHSA TPAMOTHBIX PELICHUH MPoOIeM B CUTYaIUAX, CBI3aHHBIX
C XUMHENA

13 ChopMHpPOBAaHHOCT, YMEHHUS IUIAHUPOBATh M TMPOBOJWTh XHUMHYECCKUH
OKCIIEPUMEHT (TOJlydeHWE W UW3YyUYeHHE CBOWCTB HEOPraHWYECKUX U
OpPraHUYeCKHUX BEIIECTB, KAUYECTBCHHBIC PEAKIUU YIICBOJOPOIOB Pa3IHUHBIX
KJIACCOB M  KHUCIOPOJCOJCPXKAIIMX OpPraHWYECKHX  BEIIECTB, pEIICHUE
OKCIEPUMEHTAJBHBIX ~ 3aJ]ad 10  PACIO3HABaHUIO  HEOPraHWYECKUX U
OpPTaHWYECKUX BEIIECTB) C COONIOACHHEM IPaBWJI 0€30MacHOro OOpalieHHs ¢
BEIIECTBAMH H  JITAOOpaTOPHBIM  00OpyZOBaHUEM; (QOPMYIMPOBATH  IIEIU
UCCIICIOBAHHMS;, MIPEJCTABIISTh B PA3IMYHON (OpME pe3ysbTaThl SKCIIEPHUMEHTA,
AHAJIM3UPOBATH U OICHUBATL UX JOCTOBCPHOCTDH

14 ChopMUpOBaHHOCT,  YMEHHSI ~ OCYIIECTBISITH  IEJICHATPABICHHBIA  MOMCK
XUMHYECKOW HMH(OpPMAUU B Pa3IUYHBIX MCTOYHHMKAX (Hay4yHas U Yy4eOHO-
Hay4YHas JIUTEpaTypa, CpeAcTBa MaccoBod wuHpopMmamu, cerh MHTEepHET H
JpyTHUE), KPUTUYECKHU AHAIU3UPOBATh XUMHUYECKYIO uH(popMaIuio,
niepepadareBaTh €€ M WCIOJIb30BaTh B COOTBETCTBUHU C MOCTABJICHHOW y4eOHOMU
3agauei

15 ChopMUpOBaHHOCTh YMEHHS MPOTHO3HPOBATH, AHAIM3UPOBATH W OICHUBATH
UH(OPMAIIHIO C TTO3UIIMH IKOJIOTHYECKOIM O€30MaCHOCTH MOCIICICTBUI OBITOBOM U
MIPOU3BOJICTBEHHONW JIEATETLHOCTH YEJIOBEKAa, CBA3AHHOM C TepepadOoTKOM
BEILECTB; C(OPMUPOBAHHOCTh YMEHHI OCO3HABaTh OMACHOCTh BO3JICHCTBHS Ha
JKUBBIC OpPTaHM3MBI ONPEACICHHBIX BEIIECTB, IOHWUMAs CMBICT TIOKa3aTels
Npe/ICbHON JIOMYCTUMOM KOHIIEHTPALMU, W TIOSICHATh Ha TPUMEpax CIOCOObI
YMCHBIICHUS W TPEIOTBPAIICHUS WX BPEIHOTO BO3JICHCTBHS HA OpPraHH3M
YeJI0BeKa

HEPEYEHDB 2JIEMEHTOB COAEPKAHMUSA, IPOBEPAEMbBIX HA EI'D 11O XUMUHU

Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 TeopeTnyeckre OCHOBbI XUMUU

1.1 | Crpoenue BemectBa. CoBpeMeHHasi MOJIeIb CTPOCHHSI aToMa. Pacmpesienenue aIeKTpOHOB
[0 PHEpPreTHYecKuM ypoBHsAM. Knaccudukanus XuMudeckux 31eMeHToB. OcoOeHHoCcTH
CTPOCHHsSI DHEPreTHYEeCKUX ypOBHEH atomoB (S-, pP-, d-anmementoB). OcHOBHOE U
BO30Y)KIEHHOE COCTOSIHUS aTOMOB. JJEKTpOHHas KoH(urypauuss atoma. BaneHTHbIe
JJIEKTPOHBI

1.2 | Ilepuoamnueckas cuctema xumMudeckux snnemeHToB .M. MenneneeBa. @u3ndecKkuii CMBICI
[Tepuoanueckoro 3akoHa JI.M. Menzaeneesa. IIpuunHbl M1 3aKOHOMEPHOCTH H3MEHEHHUS
CBOMCTB 3JIEMEHTOB M HMX COEIMHEHUH MO NepuoAaM U TpynmnaM. 3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB IPOCTBHIX BEUIECTB, BOJOPOAHBIX COCAWHEHWH, BBICIIUX OKCHIOB U
TUJPOKCHJIOB

1.3 | BaneHnTHOCTB. DIEKTPOOTPHUIIATEILHOCTD. CTEIeHh OKUCIICHUS

1.4 | Bunel XxuMmuueckodl cBs3M (KOBaJICHTHAs, WOHHAS, METaJUIMYecKas, BOJOpOJHAas) U
MexaHu3Mbl €€ oOpa3zoBaHus. MexMONIEKyJIsIpHbIE B3auMoJeWcTBUs. BemecTa
MOJIEKYJIIPHOTO W HEMOJIEKYJSIPHOTO CTPOEHHUs. THIbl KPUCTAIUIMYECKUX PELIETOK.
3aBHCHMOCTb CBOMCTBA BEIIECTB OT THUIIA KPUCTAJUIMYECKONW PEIIETKN

1.5 | Xumuyeckas peakius. Knaccudukanus XUMHUYECKHX pPEaKIUii B HEOPraHMYECKOH U
OPraHNYeCKOM XUMHH. 3aKOH COXPAHEHUSI MACChl BEIIECTB

1.6 | CxopocThb peakiuu, €€ 3aBUCUMOCTh OT PAa3INYHBIX (aKTOPOB

1.7 | TennoBbie 3¢ pexThl XUMUUECKUX peaklnuid. TepMoXUMHUYECKUE YpaBHEHUS

1.8 | O6parumbie peaknuu. XumH4eckoe paBHOBecue. DakTOphl, BIUSIONINE HA COCTOSHUE
xumuyeckoro paBHoBecus. [Ipuanun Jle [larense

1.9 | Dnexrponutnueckas aucconuainus. CunbHble u cialOble 37eKTponuThl. Cpena BOTHBIX
pacTBOPOB BEUIECTB: KUCHas, HEUTpaslbHas1, 1menodHas. Crenenp nucconnanuu. Peaknum
MOHHOTO 0OMeHa

1.10 | l'umponu3 coneii. MonHoe mpousBenenue Boabl. Bogopoanelii mokaszarens (pH) pactBopa
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CriocoObl  BBIpQKEHUS KOHLIEHTpAIIMM pPACTBOPOB: MaccoBasi [JOJS PacTBOPEHHOTO
BEIIECTBA, MOJIIpHAas KOHILEHTpauus. HacelieHHbIe YW HEHACBINCHHBIE PacTBOPHI,
pactBopuMocTh. Kpucramioruaparsl

1.12

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakinu. [loBeneHrne BellecTB B Cpellax C pa3sHbIM
3HayeHueM pH. Mertoapl a51eKTpoHHOrO OanaHca

1.13

DJIEKTPOJIU3 PACTBOPOB M PACILIABOB COJICH

OCHOBBI HECOPraHUYECKON XUMUHU

2.1

Knaccugukanus Heopraunyecknx coeinHeHnii. HoMeHkmatypa HeopraHn4eckux BEeIeCTB

2.2

XWMHYECKHE CBOWCTBA BAKHEUIHUX METAJUIOB (HATpWM, Kajduid, KaJbIMK, MarHui,
ATIOMHUHHM, [IUHK, XPOM, JKEeJIe30, Meb) U UX coeanHeHu. OOIIme crocoObl MOIydeHuUs
METALJIOB

2.3

XUMHUYECKHE CBOWCTBA BAXKHEUIIMX HEMETAJUIOB (TaJOT€HOB, cephl, a30Ta, ¢ocdopa,
yriaepoga ¥ KpPEeMHHUs) M UX COCIWHEHHH (OKCHIOB, KHCJIOPOACOACPIKAIIUX KHUCIIOT,
BOJIOPOJAHBIX COETMHEHUI )

2.4

I'enernueckas cBA3b HCOPraHNMYCCKUX BCIICCTB, IIPUHAMJICKAIINX K pa3JIMYHBIM KilacCcaM

2.5

I/II[CHTI/I(l)I/IKaI_[I/IH HCOPTraHNYCCKUX COGHHHGHHﬁ. KauecTBeHnbIe pE€aKkuu Ha
HCOPraHNYCCKUC BCUICCTBA U HOHBI

OCHOBBI OPraHUYECKOU XUMUHU

3.1

OCHOBHBIE OJIOKEHHSI TEOPUU XUMUYECKOI'O CTPOEHMSI OpraHMYeCKUX coenHeHuid A.M.
bytiepoBa. YrieponHbIl CKEJIET OPraHUYECKOM MoJeKysbl. KpaTHOCTP XUMHYECKOU
CBS3M. S- W P-CBs3U. SP3-, SP2-, SP-THOpHaM3anuud OpOUTaNei aToMOB YIJepoja.
3aBUCHUMOCTb CBOMCTB BEUIECTB OT XHUMHUYECKOIO CTPOCHMsI MOJeKyl. I'omosorn.
I'omonornueckunii psa. Mizomepust u nzoMepsl

3.2

[Tonstre o pynkuronanbHoOM rpymnmne. OpueHTanoHHble 3Q(eKTs 3aMecTuTeNnen

3.3

[IpenacraBnenne o0  kinaccuduKkaluMu  opraHuyeckux  BemiecTB.  HomeHkmarypa
OpPraHMYECKUX COCJAMHEHUN (cHCTeMaTH4ecKas) U TPUBUAIbHBIC HA3BAHUS BaKHEUIIHX
IIpeJICTaBUTENEH KJIACCOB OPraHNYECKUX BELIECTB

3.4

CBoOOgHOpaAVKATBHBIA W HOHHBIA MeXaHu3Mbl peakiuu. lloHatue o Hykneodpusne u
anekrpodwie. [Tpapmno Mapkosaukosa. [IpaBuio 3aiiieBa

3.5

Ankanpl. XUMHYECKME CBOWMCTBA aJIKaHOB: raJorcCHupoBaHucC, JCTUAPHUPOBAHUC,
TCPMHUYCCKOC PA3JIOKCHHUEC, KPCKUHI, HW30MCEpHU3aluA, TOpCHUC. HonyquHe AJIKaAHOB.
HHKHO&HK&HH. CHCI_[I/I(I)I/IKB. CBOMCTB ITUKJIOQAIKAHOB C MaJbIM pasMEpoOM IHUKIIA. Peaknun
MPHUCOCAUHCHHNA U paJUKaJIbHOTIO 3aMCIICHU A

3.6

AnkeHbl. XHWMHMUYECKHE CBOMCTBA: pEaKIUH TNPHUCOCTUHEHUs (TaJOoreHUpOBAHUE,
THAPUPOBAHUE, THUIPOTAIOTEHUPOBAHUE, THApaTalus), TOPEHUsS, OKHUCIEHUS U
nonnmepu3anuu. [IpombinuieHHbIC U 1a00paTOPHBIE CIIOCOOBI TTOJTYYCHUS AJTKEHOB

3.7

Ankaguensl.  XMMHMYECKME  CBOMCTBA  @JKAJAMEHOB:  PEaKUUU  IPUCOEAUHEHUS
(ruapupoBaHue, TaIOTEeHUPOBaHUE), TOpeHus U nonuMepusanuu. [lonyyeHnune ankaaueHoB

3.8

AnkuHbl. XMMHMYECKHE CBOWCTBA: pPEAKIMU MPHUCOEAWHEHHs (TaJloreHUpOBaHMUE,
TUIPUPOBaHUE, THIpaTalks, THAPOTraJOreHUPOBaHHUE) KaK CIIoco0 MOJIyYeHUs MOJIUMEPOB
U JPYTHX MOJIE3HBIX MPOAYKTOB. Peaknuu 3amenienus. ['openne aneTuieHa Kak MCTOYHHUK
BBICOKOTEMIIEPATYPHOTO IUIAMEHU JJIi CBapKu U pe3ku MetauioB. [IpumeHeHue
aleTHIICHa

3.9

Apenbl. XuUMHYECKHE CBOWCTBAa O€H30/a: peaklHuu dJIEKTPO(PUIBHOIO 3aMelleHus,
NpUCOETUHEeHUsT (THAPUpPOBaHUE, TajoreHupoBanue). Peakuus ropenus. OcobeHHOCTH
XUMUYECKUX CBOUCTB Toyosa. [lomydenue Oenszona. OCOOEHHOCTH XUMUYECKUX CBOMCTB
crupona. [Tonumepusanus ctuposa. CriocoObl MOTYYEHUsT U TPUMEHEHUE apOMaTHUYECKUX
YTJIEBOJIOPOJOB

3.10

Crnuprtsl. IIpenenbHble 0OAHOATOMHBIE CIUPTHI. XMMHUECKHE CBOMCTBA: B3aUMOJICHCTBUE C
HaTpHUEM Kak CIoco0 YCTaHOBJIEHUS HaJIM4YUs TUAPOKCOTPYIIIBI, C TaJOr€HOBOIOPOIaMU
KaK crnoco0 TMOJy4eHHUs] pacTBOpUTENIEH, BHYTPHU- U MEXMOJEKYJsIpHas AeruapaTalus.
Peakuust ropenus. IlomyueHue sTaHona: peakuust OpOXKEHHUS TIIIOKO3bI, THJpaTalus
STWIEHA. DTUJIEHIJIMKOJIb U INIMLEPUH KaK MPEACTABUTENH IPEAEIbHBIX MHOTOATOMHBIX
CIIUPTOB

3.11

@denon. XuMHUecKHe CBOWCTBa (eHona (peakiuu C HaTpPUeM, THUAPOKCHUIOM HATpHS,
opomom). [Tonyuenue penomna




3.12

Anpaeruapl.  XWMHYECKHE CBOWMCTBA MPEINENTbHBIX  albJCTHUAOB: THUIPUPOBAHMUE,
KaueCTBCHHBIC PEAKIIMM HAa KapOOHWIIBbHYIO TPYMIy (peakuusi «CepeOpsHOTO 3epKaiiay,
B3aumozeiicteue ¢ rugpokcugom wmeau (Il). Tlomyuenue mnpenenbHBIX allbIETUIOB:
OKHUCJIGHUE CIHUPTOB, TUApATalUsl aleTWIeHa. AILIETOH KaK MpeJICTaBUTENb KETOHOB.
OCOOEHHOCTH peaKIui OKMCIICHUS alleTOHA

3.13

KapOoHOBbIE KUCIOTHI. XUMHUYECKUE CBOMCTBA MPEIEIbHBIX OJJHOOCHOBHBIX KapOOHOBBIX
KUCHOT. OCOOEHHOCTM XMMMYECKMX CBOHCTB MypaBbUHOM Kuciotel. Ilomydenue
IIPEEIbHBIX OAHOOCHOBHBIX KapOOHOBBIX KHCJOT: OKHCJIEHHME aJIKaHOB, aJKEHOB,
NIEPBUYHBIX CIMPTOB, ajJbAETHJ0B. Bricuine npenenbHble U HENpeelbHble KapOOHOBBIE
KHUCJIOTBI

3.14

Crnoxuble >pupel 1 xupbl. CrocoObl NOIy4eHHs CIOXKHBIX 3(upoB. OOpaTUMOCTbH
peakiuu dTepudukanyuu. IlpumeHeHne cioXHbBIX 3(pUpoB B MUIIEBOH M mapdroMepHOi
IPOMBIIIICHHOCTH. JKUpbI Kak ClloKHBIE 3(UpPbl ITUIEPUHA M BBICIIMX KapOOHOBBIX
KUCJIOT. XMMHMYECKUE CBOWCTBA JKUPOB: TUIAPUPOBAHUE, OKHUCIEHME. ['maposns, wumm
OMBUIEHHE, KUPOB KaK CIOCOO MPOMBIIIICHHOI'O MOJYyYeHUs COJIEH BBICIIUX KapOOHOBBIX
KHUCIOT. MBIJIA KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT

3.15

XUMUYECKHE CBOMCTBA TIIOKO3bI: PEaKLUU C Y4aCTUEM CIUPTOBBIX U alIbJIETUTHOM TPYIII
1 MOJIOYHOKHCTI0e OpoxkeHue. [IpuMeHeHne rIIIoK03bl, €€ 3HaYCHUE B )KU3HEACITeITbHOCTH
Opranusma. Jucaxapusr: caxaposa, MaJIbTO3a. BoccranasnuBaromue u
HEBOCCTaHaBIIMBarome aucaxapuabl. ['mapomns nucaxapuaos. [lonucaxapuapl: Kpaxmai,
mIMKOreH. CTpoeHrne MaKpOMOJIEKYJl KpaxMmaja, TJIMKOTe€Ha M LEeJUIHoNo3bl. Puznueckue
CBOWCTBAa KpaxMmajia M LEJUII0N03bl. XUMHUYECKME CBOMCTBA Kpaxmania: THAPOJIU3,
KauecTBEHHas pEakIus C HOJAOM. XUMHYECKHE CBOMCTBA IEJUTIOJIO3bI: THAPOIU3,
noyiyaeHue 3QUpoB I1eToN03bl. [loHSITHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,
aIeTaTHBIN MIETK)

3.16

AMUHBI. AMHUHBI KaK OpraHu4€CKUC OCHOBAHUA: PCAKIHUH C BOZ[OI>'I, KHCJIOTaMHU, pCaKIuAa
ropeHusl. AHUIUH Kak IMPeICTaBUTENb apOMATUYECKUX aMHUHOB. XMMHYECKHE CBOICTBa
aHWIMHA: B3aWMOJCWCTBHE C KHUCJIOTaMH, OpOMHOW BOAOH, okucieHue. [lomydeHue
aMUHOB  aJKWJMPOBAHMEM aMMHAaKa M  BOCCTAaHOBICHHEM  HUTPOIPOU3BOJIHBIX
YTJIEBOI0OPOJIOB

3.17

AMHMHOKHCIIOTBI B OeTKM. AMHUHOKHUCIIOTH KaKk aM(OoTepHbIe OpraHMYeCKHe COSANHECHUSI.
OcHOBHbIE aMHHOKHCIIOTHI, oOOpasyromue Oenku. XHUMHYECKHe CBOICTBa OEIKOB:
THJIPOJIN3, ACHATYypallks, KaUeCTBEHHbIE (IIBETHbIEC) peaKLUU Ha OEIIKU

3.18

CtpoeHue u CTpPyKTypa TMOJUMEPOB. 3aBUCHUMOCTH CBOWCTB TOJIMMEPOB OT CTPOCHHUS
MouieKys1. OCHOBHBIE CITOCOOBI MOTYYEHUSI BBICOKOMOJIEKYISPHBIX COCTUHEHHI: peakiuu
MOJIMMEPH3AIIMHU U TTOJIMKOHIeHcannu. Kimaccudukaius BOJOKOH

3.19

Wnentudukaius opraHn4ecKux coeMHeHni. Perienne skcrnepruMeHTaNnbHbIX 3a/1a4 Ha
pacro3HaBaHUE OPraHUYECKUX BEIIECTB

3.20

I'eneTnyeckas CBA3b MCKAY KJIaCCaAMH OPTraHNYCCKUX COE€TUHECHUI

XUMHUS U )KU3Hb

4.1

XuMusi B MoBceAHEBHON ku3HU. [IpaBuna Ge3omacHOi pabOThl C €IKUMHU, TOPIOYUMH U
TOKCHUYHBIMU BEILIECTBAMHU, CPEICTBAMH OBITOBON XUMHH

4.2

XUMHUST ¥ 3[10pOBbE. XHUMHS B MEIULMHE. XUMHUS U CEJIbCKOE XO3SMCTBO. XUMHA B
MPOMBIIIIEHHOCTH. XUMUSI M SHEPreTHKa: MPUPOTHBIA U MOMYTHBIA HEPTSIHON Tasbl, UX
coctaB U wucnois3oBanue. CocraB HepTH U e€ mnepepaboTka (IPUPOJHBIE HMCTOYHUKH
YTJIEBOAOPOJIOB)

4.3

Xumus u 3kojorusi. XUMHUYECKOe 3arpsi3HEHNE OKPYKAOIeH Cpelibl U €ro MOCIeICTBUS.
Oxpana ruzapocgepbl, MouBbl, arMochepsl, ¢GIopsl U ¢GayHbl OT XHMHYECKOTO
3arpsi3HeHus. [IpoOiaema 0TX0A0B U MOOOYHBIX MPOIYKTOB. AJbTEpPHATUBHBIE HCTOYHUKU
SHEPrUU

4.4

OO01ue npeacTaBlieHUss O MPOMBIIIIEHHBIX CIIOCO0aX MOJyYEHUs! XUMUYECKUX BEIECTB
(Ha mpuMepe MPOU3BOJICTBA aMMHAKa, CEPHOU KUCIOTHI). UEpHas U LIBETHASI METAJLTYprusl.
CrekJio U CHJIMKaTHas MPOMBINUIEHHOCTh. [IpoMbliieHHas opranudeckas XumMusi. CoIpbé
JUIsL OPraHN4ECKON IPOMBIIUIEHHOCTH

Tunbl pac4€THBIX 3a71a4

5.1

Pacué€Thl Macchl BeliecTBa Ui 00BEMA Ta30B 1O HN3BCCTHOMY KOJIMUCCTBY BCIICCTBA,




Macce Wi 00bEMY OTHOTO U3 YUACTBYIOUIMX B PEaKIIMH BEUIECTB

5.2 | Pacuérsl TemnoBoro ¢ dexra peakiuu

5.3 | Pacu€Tel 00bEMHBIX OTHOIIEHUH Ta30B MTPH XUMHUYECKUX PEAKIIHIX

5.4 | Pacuérsl maccel (00bEMa, KOTMYECTBA BEIIECTBA) TPOAYKTOB PEAKIIUH, €CITH OHO U3
BEIIIECTB JIaHO B U30BITKE (MMEET IPUMECH )

5.5 | Pacuérsl MaccoBo#t Wi 0OBEMHON J10JIM BBIXO/IAa MIPOAYKTA PEAKIIUH OT TEOPETUUECCKH
BO3MOYKHOTO

5.6 | Pacuérpl maccel (00bEMa, KOJTMUECTBA BEIIECTBA) MPOAYKTA PEAKIIUH, €CIIA OJJHO U3
BELIECTB JIaHO B BHJIE PACTBOPA C ONpeAeNEHHON MacCOBOM J0JIeil pacCTBOPEHHOTO
BEIIECTBA

5.7 | PacuéTsl ¢ UCIOIB30BAHUEM MOHATUHN «MACCOBAsl 10JI», «MOJIIPHAsl KOHLICHTPALIH,
«PacTBOPUMOCTH

5.8 | Haxoxxnenue MoiekyasipHON (OpMyIibl OpPraHu4ecKoro BEeIIECTBA O €ro INIOTHOCTU U

MAaCCOBBIM OOJIAM 3JICMCHTOB, BXOAAIIUX B €ro COCTAB, WJIX IO MMPOAYKTAM CrOpaHus




