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HOACHUTEJBHASA 3AIINCKA

PabGouass mporpamma Mo XMMHUM Ha YpOBHE CpeIHEro ooOiero oOpa3oBaHMS
pazpabotana Ha ocHoBe ®DegepanbHOoro 3akoHa or 29.12.2012 Ne 273-®3 «O06
obpazoBanun B Poccuiickoii ®Deneparnun», TpeOOBaHHMM K pe3ysibTaTaM OCBOCHUS
denepanbHOll 00pa3oBaTENbHON TporpamMMbl cpenHero obmiero obpaszoBanusi(DOII
COO), mnpencraBineHHbIX B DeAepaqbHOM TOCYAapCTBEHHOM 00pa30BaTEIbHOM
cragaapre COO, ¢ yuérom Konnenmuu npemnoaBanus y4eOHOTO IpeaMeTa « XUMHUSH B
oOpa3oBarenpHbIX opraHusauuax Poccuiickoil denepannu, peanu3yromuX OCHOBHBIE
oOpa3oBareNbHbIE MPOTpaMMbl, M OCHOBHBIX MOJOXKEHUNH «CTpaTeruu pa3BUTHS
Bocriutanusi B Poccuiickoit deneparuu Ha mniepuon Ao 2025 roma» (PacnopsikeHue
[IpaBurenscTBa PD 0T 29.05. 2015 Ne 996 - p.).

XvMHSI Ha ypOBHE YINIyOJIEHHOTO M3YyYEHHs 3aHMMAeT Ba)KHOE MECTO B CHUCTEME
€CTEeCTBEHHO-HAy4YHOro 00pa3oBanus ydamuxcs 10—-11 knaccoB. M3ydyeHue npenmera,
peanu3yemoe B ycIoBHIX AU epeHInpoBaHHOTO, NPO(UILHOTO 00yYEHHUs], IPU3BAHO
o0ecreunTh 00111e00pa30BaTEeIbHYI0 U OOIIEKYJbTYPHYIO MOJATOTOBKY BBIITYCKHHUKOB
IIKOJIbI, HEOOXOAUMYIO JUISl aJJanTaIllii UX K OBICTPO MEHSIOIIMMCS YCIOBHSM KU3HU B
cCoLIMyMe, a TakXKe JJIs MPOAOHKEHUS 0OY4YEeHHsI B OpraHu3alusix NpoPecCHOHATBHOTO
00pa3oBaHusl, B KOTOPBIX XUMHUS SIBJISIETCSL OJTHON U3 MIPUOPUTETHBIX JUCITUTUIHMH.

B nmporpaMMe mo XMMuUM Ha3Hau€HHUE NMpeaMeTa «XUMHUS» MOoJydaeT MOAPOOHYIO
MHTEPIPETALNIO B COOTBETCTBUM C OCHOBoMoJararoimmmu nojoxenusmu ®I'OC COO
0 B3aMMOOOYCIIOBJIEHHOCTH LIEJIEH, COAEPKAHMS, PE3YIbTATOB OOYUEHUS U TPeOOBaHUI
K YPOBHIO MOATOTOBKM BBIMTYCKHUKOB. CBHIIETEIBLCTBOM TOMY SIBJIIOTCSI CJEAYIOLINE
BBITIOJIHAEMbIE TTPOTPAMMOM 110 XUMHUH (PYHKITUU:

e UH(pOPMALMOHHO-METOIMYECKAs], peain3alus KOTOpoli oOecrneunBaeT Moly4eHue
IpPEICTaBICHUS O 1IeJIsIX, COAEepXKaHUM, OOIIeH CTpaTeruu 0O0y4eHHsI, BOCITUTaAHUS
U Pa3BUTHS OOYyYalOIUXCS CpEeACTBAMHU TMpEaMeTa, H3Yy4aeMoro B paMKax
KOHKPETHOTO Mpoduis;

e OpraHM3alMOHHO-TJIAHUPYIOIIAsg, KOTOpas MpelyCMaTpPUBAET  OIpPEACIICHHE:
MPUHIUIIOB CTPYKTYPUPOBAHMS M MOCIEAOBATEIbHOCTH U3YYEHUS Yy4yeOHOTO
Marepuala, KOJUYECTBEHHBIX U KAaYECTBEHHBIX €r0 XapaKTePHUCTHK; MOJIXOJI0B K
(opMUPOBaHHUIO COEPKATEIHLHOW OCHOBBI KOHTPOJISI U OLIEHKH 00pa30BaTEIbHbBIX
JOCTHMKEHUIM 00y4aronuxcs B paMKax HTOTOBOW aTTecTallMd B (opMe €IUHOTO
rocyapCTBEHHOIO 3K3aMEHA 10 XUMHMH.

[Iporpamma aJist yriry0JI€HHOTO U3YYEHUSI XUMUHU:

e YCTaHABIMBAECT MHBAPUAHTHOE TMPEIMETHOE COJIepKaHue, o00s3aTeNbHOE IS
U3YYEHHUS B paMKaX OTIEIbHBIX MNpoduiei, mpeaycMaTpuBaeT paclpeneiieHue u
CTPYKTYPUPOBaHME  €ro MO  KjaccaM,  OCHOBHBIM  COZAEpPKaTEIbHBIM
JTUHUSM/pa3ieniaM Kypca;

e 1aéT NpPUMEpPHOE pachpeiesieHne ydyeOHOro BpPEMEHH, PEKOMEHIYEeMOIo JUIs
M3YUYEHHS OTHIEIIbHBIX TEM;



e TIpenjaraeT MPUMEPHYIO IMOCIIEIOBATENbHOCTh M3YYEHHUS y4eOHOTo Marepuana C
y4€TOM JIOTUKH TOCTPOCHHUS Kypca, BHYTPUIIPEAMETHBIX W MEXIPEIMETHbBIX
CBSI3EH;

e JIaéT METOAMYECKYI0 MHTEpIpETalUIo IeJed M 3aJad M3y4YeHHUs IMpeaMeTa Ha
yrayOJaEéHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME CPEIHETO
oOmero  oOpa3oBaHus, COAEPKATEIBHOM  XAPAKTEPUCTHKU  ILITAHUPYEMBIX
pE3yNbTAaTOB OCBOEHUSI OCHOBHOW 00Opa30BaTEIbHOM MPOrpaMMbl CPEIHETO OOIIEro
o0pa3oBaHus (JINYHOCTHBIX, METAIIPEAMETHBIX, IPEIMETHBIX), a TaKXKe€ C YYETOM
OCHOBHBIX BHJIOB y4€OHO-TTO3HABATENBHBIX JIEHCTBUN 00Yy4aIOIIErocs M0 OCBOCHUIO
coJiepKaHus IpeIMETa.

[lo BceM Ha3BaHHBIM TMO3ULUSIM B TMpPOrpaMMe IO XUMHHU MPEeAyCMOTpeHa
IPEEMCTBEHHOCTh C 00yYeHUEM XMMHUU HA YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus. 3a
npeaeaaMyd YCTAaHOBJIGHHOW MPOrpaMMOM MO XUMHUU 00s3aTelbHON (MHBApUAHTHOM)
COCTABJISIIOLIEH cozepx’aHusi y4eOHOro mnpeamera «XuMUsS» OCTaETCS BO3MOKHOCTh
BBIOOpAa €ro BapUAaTUBHOW COCTaBIAIONICH, KOTOpas JAOJDKHA ONpPENeNsiTbhCi B
COOTBETCTBHUH C HAMPABIEHUEM KOHKPETHOTO POt 00yUdeHusl.

B cootBercTBUM ¢ KoHuentyanbHbIMH ModoxeHUsIMH OPI'OC COO o HazHaueHUU
npeaMeToB 0a30BOr0 M YINIyOJEHHOrOo YpoBHEW B cucteme auddepeHIpoBaHHOTO
oOyueHusl Ha ypPOBHE CPEAHEr0 o0LIero 00pa3oBaHUsl XUMUSL Ha YPOBHE yIiyOlIEHHOTO
M3Y4YEHUs HANpaBJICH HA pEealn3alyi0 MPEEMCTBEHHOCTU C MOCIEAYIOIIMM 3TalloM
MOJIyYeHUS] XMMHUYECKOro oOpa3oBaHMs B paMKax HW3Y4YEHUS CHEUATbHBIX
€CTECTBEHHO-HAYYHBIX M XUMHUYECKUX AUCLHUIUIMH B By3aX W OPraHU3aLUsAX CPEIHETO
npodecCHOHAIBHOTO 0o0pa3oBaHusa. B 3Toil CBs3uM u3yueHHe mnpeamera «XUMUSD)
OpPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha PaCIIMpPEHHE U YIIIyOJIEHUE TEOPETUYECKON U
MPAKTUYECKON TMOJATOTOBKH OOYYalOIIMXCsl, BBIOPABIIUX ONpPENENEHHbIN MpodUih
oOydeHusi, B TOM YHCJIE C MNEPCIEKTHBON MOCIEAYIOUIEr0 MOIYYEHHs] XUMHUYECKOIO
o0pa3oBaHMsI B OpraHU3alMIX MPOPECcCHOHAIBHOTO 0Opa3oBaHus. Hapsay ¢ stum, B
ceere TpedoBanuit GI'OC COO k maHupyeMbIM pe3yibTaTaM O0CBOEHUs (eaepaibHON
o0pa3oBaTeNbHONM MpOrpaMMbl CpPeIHEro o0Iero oOpa3oBaHUsS H3YUYEHHE MpeaMera
«XUMUS» OPUEHTUPOBAHO TAKXKE Ha pEIIeHHE 3a7a4 BOCIHUTAHUS M COLMAIBHOIO
pa3BUTUsl 00ydaromuxcs, Ha (OPMUPOBAHUE Y HUX OOIICHHTEIEKTYyaJIbHbIX YMEHUH,
YMEHUN parMoHAIN3aIMN y4eOHOTO TpyJa U O0OOOIMIEHHBIX CIOCOOOB JESATEIHLHOCTH,
MMEIOIINX MEXAUCITUTUIMHAPHBIN, HAIIPEAMETHBIA XapaKTep.

CocTaBnsirolmiuMyd  peaMeTa  «XUMHUS» Ha YpPOBHE YIIIYOJNEHHOTO H3Y4YECHHS
ABISIIOTCSA ~ yriIyOn€HHble Kypchl — «Opranmueckas xumus» u  «OOmas u
Heopranuveckas xumusi». [lpu omnpeneneHun MmoaXoAOB K OTOOPY U CTPYKTYPHOM
OpraHu3allMKi COJIEPKaHUsSl ATUX KYpCOB B IpOrpamMMme MO XMMHUU 332 OCHOBY MPHUHSTHI
nosioxkenuss ®I'OC COO o paznuuusix 6a30BOro M yriryOJIEHHOTO YPOBHEH M3ydeHHUs
IpeaMeTa.

OcHoBy conepskanust KypcoB «Oprannueckast xumusi» 1 «O0111ast 1 HeopraHudeckast
XUMHS» COCTABJIIET COBOKYIHOCTh NPEIMETHBIX 3HAHUN U yYMEHUU, OTHOCSIIMXCS K
0a30BOMY YpOBHIO M3Y4YEHHUS MpeIMeTa. JTa CUCTeMa 3HAHUI MOIy4YaeT OnpeneEHHOe



TEOPETUYECKOE JIONOJIHEHHE, [I03BOJIAIOIIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO
Oonpmuii 00BEM (hakTONOrMYecKoro marepuana. Tak, Ha yriayOJEHHOM YpOBHE
U3y4YeHHs] TpeaMera obOecreueHa BO3MOMXHOCTh 3HAYUTENIBHOTO YBEIHMYEHHUsS] 00bEMa
3HAHUI O XUMUYECKUX DJIEMEHTaX U CBOMCTBAX UX COCTUHEHUN HA OCHOBE PACIIUPEHUS
U yrayOJeHusi MpeACTaBICHHM O CTPOCHHM BEUIECTBA, XHMHYECKOM CBSI3M H
3aKOHOMEPHOCTSIX MPOTEKAaHUs pPEaKUWid, paccMaTpUBAEMbIX C TOYKUA 3pPEHUS
XUMUYECKONM KUHETHUKM M TEPMOJMHAMUKH. M3ydeHue MNepuoauyecKoro 3aKoHa |
[lepponnueckold CHCTEMBl XUMHYECKHUX JJIEMEHTOB Oa3upyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKHX TMPEACTABICHUSAX O CTPOCHHHM aToMa. XHMHYECKas CBA3b
OOBSACHSIETCSI C TOYKHM 3PEHUSI DHEPreTUYECKUX H3MEHEHUM mpu e€ oOpa3oBaHUM U
pa3pyllIeHnH, a TAKkKE C TOUKU 3PEHUS] MEXaHU3MOB €€ 0Opa3oBaHus. V3yueHne TUIIOB
peakuuii monoyiHgeTcss (OPMHUPOBAHUMEM TMPEACTABICHUN 00 3IEKTPOXUMUYECKUX
Mpoleccax M 3JEKTPOJIM3E pacIylaBOB M PAacCTBOPOB BELIECTB. B Kypce opraHnueckon
XUMUH TIPU PaCCMOTPEHUH PEAKIIMOHHOM CIIOCOOHOCTU COEAUHEHUH yAensieTcs: 0co0oe
BHHMaHHE BOMNpocaM 00 3JEKTPOHHBIX AP (deKTax, 0 B3aMMHOM BJIUSHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIuil.

Oco0oe 3HayeHHEe MMEET TO, YTO Ha COJAEp)KaHUE KYpPCOB XMMHH YIIIyOJIEHHOTO
YPOBHSI M3YYEHHS JUIsl KJIACCOB OMNpeAeT€HHOro npoduiis (TIaBHBIM 00pa3oM Ha UX
CTPYKTYpPY M XapakTep JOIMOJHEHHH K OOIIel CcucTteMe MpeMETHBIX 3HAHUK)
OKa3bIBAIOT BJIMSIHUE CMEXHbIE NMpEIMEThl. Tak, HapuMep, B COAEP)KaHUU IpEAMETa
JUISL KJIACCOB XUMHUKO-(pU3HYecKoro mnpoduist Oolibllioe 3HaueHuUe OyIayT HUMETh
AJIEMEHTHI yueOHOro Marepuana no oodmei xumuu. [Ipu u3ydeHnn npeaMera B JaHHOM
Clly4yae akleHT OyJAeT clejlaH Ha OOIIHOCTh METOAOB MO3HAHUS, OOIIHOCTh 3aKOHOB U
TEOpUl B XUMHH U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAs TeOpHs (MOJICKYJIIpHAas TEOpHUs B
¢usnKe), 3aKOHBI COXPAHEHUS MAacChl M DHEPruu, 3aKOHBI TEPMOJIWHAMUKH,
AJEKTPOJIN3A, IPEACTABJICHHS O CTPOCHHUH BEILIECTB U IPYTOE.

B 1O ke BpeMs B coaepkaHUU TpEeAMETa JJisi KJIAaCCOB XHMUKO-OMOJIOTHYECKOTO
npoduiist OONbIINNA yAEIbHBIN Bec Oy/eT UMETh OpraHnyeckas Xxumus. B aTom cimydae
MPEAOCTABIACTCA  BO3MOXHOCTh  JiJIsi  Oojee  OOCTOATENBHOTO  PacCMOTPEHUS
XUMHUYECKON OpraHu3alMK KJIETKH KaK OMOJOTMYECKOM CHCTEMbI, B COCTaB KOTOPOH
BXOJIAT, K IPUMEPY, TAKUE CTPYKTYPHbIE KOMITOHEHTHI, KaK JTUMUIbI, OCITKU, YTIIEBOIbI,
HYKJICUHOBBIE KHUCJIOTBI W Jpyrue. [lpm >TOM 3HaHUS O COCTaBeé U CBOMCTBaX
MIPEJCTABUTENCH OCHOBHBIX KJIACCOB OPTraHMYECKUX BEUIECTB CIY>KAaT OCHOBOW Jif
M3YYEHHUS CYIIHOCTH MPOLIECCOB (POTOCUHTE3A, JbIXaHUs, MUIIEBAPECHUS.

B nmane ¢GopmupoBaHHMST OCHOB HAy4YHOTO  MHPOBO33PEHHS, OCBOCHHS
0OIIIeHayYHBIX METOJIOB MO3HAHUSI W OMbITa MPAKTUYECKOTO MPUMEHEHUS HayYHBIX
3HAHUW H3y4YCHHUE TIpeaMeTra «XHUMHUs» Ha YrIyOoJIEHHOM YypOBHE OCHOBAHO Ha
MEXITPEAMETHBIX CBSA3SX C YUCOHBIMU MPEAMETaAMH, BXOIAIIMMHU B COCTAB MIPEAMETHBIX
obnacteit «EcTecTBeHHO-HayuHBIE TpeAMEThI», «MaTemaTuka W HHPOPMATHUKA» U
«PyCCKH SA3BIK U JINTEpATYPay.

[Tpu u3yueHun yueOHOTO mpeameTa « XuMus» Ha yriayOJaE€HHOM YpPOBHE TakkKe, Kak
Ha YPOBHE OCHOBHOI'O U cpeqHero obiiero oopasoBanus (Ha 6a30BOM ypOBHE), 3ajaueit



MEPBOCTENEHHONW 3HAYUMOCTH SBJSIETCS (OPMUPOBAHHE OCHOB HAayKW XUMHUHU Kak

00JIaCTH COBPEMEHHOI'0 E€CTECTBO3HAHHUS, MPAKTUYECKON [eATeTbHOCTH 4YeJIOBEeKa U
OJIHOTO U3 KOMIIOHEHTOB MUPOBOW KYJbTYphl. Pemienue 3Toil 3a1aun Ha yriyOin€éHHOM

YPOBHC U3YUCHUA IIPCAMCETA IIPCAIIOIAracT pCaln3alluioO TAKUX ueﬂeﬁ, KakK:

dbopMHpoBaHWE  TPEACTABICHUM: O  MaTepUalIbHOM  €IMHCTBE  MMpAa,
3aKOHOMEPHOCTAX U MO3HABAEMOCTH SBJIECHUN MPUPOJIBI, O MECTE XUMHUU B CHCTEME
€CTECTBEHHBIX HayK U €€ Beaylleld poju B OOECIEUEHUH YCTOMYMBOTO PAa3BUTHS
YeJIOBEUECTBA: B PEIICHUH TIPOOIEM SKOJOTUUECKON, SHEPTETHUCSCKOW U MHIIECBON
0€30MacHOCTH, B Pa3BUTUW MEAWIIMHBI, CO3JAAHMHM HOBBIX MAaTEPHAIOB, HOBBIX
UCTOYHUKOB SHEPTUU, B OOECIEUYCHHH PAIIMOHAIBLHOTO MPUPOJIONOJIb30BAHUS, B
GbopMHpOBaHMM MHPOBO33PEHHUS] U OOIIEH KyJIbTypbl 4YEJNOBEKa, a Takxke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIECHUSI K CBOEMY 3JI0POBBIO U TMPUPOIHOU
cpene;

OCBOCHHME CHCTEMBI 3HAHWM, JISKAINIMX B OCHOBE XUMHUYECKOW COCTABISAIOLIECH
€CTECTBEHHO-HAYYHOU KapTHUHBI MUpa: (PyHIaMEHTAJIbHBIX TMOHATHM, 3aKOHOB U
TEOPU XUMHH, COBPEMEHHBIX MPEICTABICHUN O CTPOCHUHU BEIIECTBA HA PA3HBIX
YPOBHSIX ~—  ATOMHOM, HOHHO-MOJICKYJISIPHOM,  HAJIMOJEKYJSPHOM, O
TEPMOAUHAMHYECKUX M  KHHETHYECKUX  3aKOHOMEPHOCTSX  IMPOTEKaHUs
XUMHYECKUX PEAKIMil, 0 XMMHUYECKOM PaBHOBECUH, PACTBOpPAX U JHUCIEPCHBIX
cucreMax, 00 OOIIMX HAYYHBIX IPUHIIAIIAX XUMUUECKOTO TPOU3BO/ICTBA;
dbopmMupoBaHrue y OOYYaIOIIMXCS OCO3HAHHOIO MOHUMAaHHUS BOCTPEOOBAHHOCTHU
CUCTEMHBIX XUMHUYECKUX 3HAHUHI JJIs1 OOBSCHEHHUS KJIIOUEBBIX HJAEH W mpoliem
COBPEMEHHOU XUMUU, IJi1 OOBSICHEHUS U MPOTHO3UPOBAHUS SBJICHUN, UMEIOIIUX
€CTECTBEHHO-HAYYHYIO0 TPUPOAY; TPAMOTHOTO peHIeHUs MpoOJieM, CBSI3aHHBIX C
XMMHEN, NPOTHO3UPOBAHUSA, AHAIM3A WU OLEHKU C IMO3ULHUU 3KOJOTHYECKOU
0€30MacHOCTH TIOCNIEJICTBUN  OBITOBOM U  TMPOW3BOJCTBEHHON JIEATEIHLHOCTH
YEJIOBEKA, CBA3aHHOM C XHWMHWYECKUM IPOU3BOJICTBOM, HWCIIOJIB30BAHUEM U
nepepadoTKOM BEIIECTB,;

yriyOJieHue MPEeJCTaBICHU O HayYHBIX METOAaX MO3HAHUs, HEOOXOAUMBIX s
MPUOOPETEHUSI YMEHHM OpPUEHTUPOBATHCSA B MHUPE BEIIECTB U OOBICHEHUS
XUMUYECKUX SIBIICHHI, MMEKIIMX MECTO B TMPUPOAE, B MPAKTUUECKOU
JNEATEIBHOCTH U TOBCETHEBHOM JKU3HM.

B nnane peanuzanuu nepBOOYEPEAHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIINX
(GYHKIIUNA I[ETOCTHOM CHCTEMBI CpPEIHEro OO0Iero oOpa3oBaHHsS TPH U3YYCHHUH
npeamMera «XuUMHs» Ha  YIUIYOJIEHHOM  ypOBHE OCOOYI0  aKTyaJIbHOCTh
pUOOPETAIOT TaKKE IS U 3a]1a4H, KaK:

BOCIIUTaHUE YOEXKIEHHOCTH B TO3HABAEMOCTU SIBJICHUN MPHUPOJIBI, YBAXKEHUS K
MPOIIECCY TBOPUYECTBA B 00JIACTU TEOPETUUYECKUX U MPUKIAIHBIX UCCIECIOBAHUN B
XUMUHU, (POPMUPOBAHUE MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHS HAYKHU;

pa3BUTHE MOTHBALUU K OOYYEHHUIO U TO3HAHMIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO
Y CAaMOBOCIMTAHHUIO HA OCHOBE YCBOEHUS OOIIEUYEIIOBEYECKUX [IEHHOCTEH;



e pa3BUTHE [IO3HABATEIbHBIX WHTEPECOB, HWHTEIUIEKTYaJbHBIX W TBOPYECKUX
crocoOHoCTel o0yuaromuxcs, GOPMUPOBAHKUE Y HUX CO3HATEIIBHOTO OTHOILICHHUS K
caM000pa30BaHUIO U HEMPEPHIBHOMY OOpa30BaHUIO0 KaK YCJIOBHUIO YCIEIIHOM
npodeccruoHanbHON U 00IIECTBEHHOM JESITeIbHOCTH, OTBETCTBEHHOT'O OTHOIICHHUS
K CBOEMY 3/I0POBbIO M MOTPEOHOCTHU B 3JI0POBOM 00pa3e KU3HU;

e (opMupoBaHUE YMEHHMI W HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS, PA3BUTHE
AKOJIOTMYECKON  KYJbTYphl, MPHOOPETEHHWE OMNbITa OOIIECTBEHHO-TIOJIE3HOM
AKOJIOTUYECKOM AEATEIBHOCTH.

OO1iee ynMcno 4acoB, MPEAYCMOTPEHHBIX AJISl M3YYCHHs] XMMHUHU Ha YIIIyOJIEHHOM
ypOBHE cpejHero oorero oopazopanus, cocrabisieT 204 yacos: B 10 kimacce — 102 gaca

(3 yaca B Heenmo), B 11 kimacce — 102 gaca (3 yaca B HeZeto).



COILEPKXAHUE OBYUYEHUASA

10 KJTACC
OPT'TAHNYECKASA XUMUA
Teopernyeckne 0CHOBbI OPraHMYECKON XMMMH.

[IpenmMer M 3HAYEHHWE OPraHMYECKON XWMHUU, MPEACTABICHHUE O MHOT000pa3UH
OPTraHUYECKUX COCIUHECHUMN.

DNEeKTPOHHOE CTPOCHHUE aToMa YIJIEpO/a: OCHOBHOE M BO30YXKIEHHOE COCTOSHHUS.
BanieHTHBIE BO3MOKHOCTH aroma yrjiepoaa. XHUMHUYEcKash CBs3b B OpPraHUYECKHUX
coeMHEeHUsIX. Tumpl TUOpHUIM3AIMM aTOMHBIX oOpOuTaliel yriepojaa. MexaHu3MbI
o0pa3oBaHMsI KOBAJCHTHOW CBsi3Uu (OOMEHHBIH W JOHOPHO-AKUENTOPHbIN). Turbl
MepEeKpbIBaHUSI ATOMHBIX OpOuTanel, 6- U m-cBsi3u. OnuHapHasi, ABOMHAA U TpOHHas
cBA3b. CriocoOBl pa3pbiBa CBA3EH B MOJIEKYJIaX OpraHuyeckux BemiecTB. [loHsTue o
CBOOOJHOM pajiukaje, Hykjieoduie u aeKTpodure.

Teopust cTpoeHnss opraHmyeckux coenuHeHuid A.M. BytinepoBa M COBpEMEHHBIE
IPENCTABICHUS O CTPYKTYpE MOJIEKYJ. 3HA4€HHE TEOPHH CTPOEHHS OPTraHUYECKUX
coequHEHUN. MonekyaspHble U CTPYKTypHble (popmynbl. CTpyKTypHBIE (POPMYJIbI
pazIM4HBIX BUJAOB: pa3BEpHyTas, COKpallEHHasA, ckeneTHas. M3omepus. Buasl
M30MEpUU: CTPYKTYpHas, MPOCTPAHCTBEHHAs. DJIEKTPOHHBbIE 3(PQPEKThl B MOJEKyIax
OpraHUYEeCKUX COCTUHEHUN (MHAYKTUBHBIN U ME30MEPHBIN 3P(EKTHI).

[IpencraBienne o Kilaccudukauuu OpraHudeckux BemiecTB. [lonstue o
¢yHkmonansHOM rpymnme. ['omonorus. I'omonormueckue psiabl. Cucrematuyeckas
HOoMeHKJaTypa opranndeckux coeaunennit (IUPAC) wu TpuBHManbHbIe Ha3BaHUS
OTJIEJBHBIX MTPEACTABUTENICH.

OcobenHoctn W Kiaccu(ukanus OpraHudeckux peakuuid. OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUH B OPraHUYECKON XUMUHU.

OKCHepUMEHTAIbHBIE METOJbl M3YYEHHMs BEIIECTB M WX I[PEBpallleHU:
O3HaKOMJIEHUE ¢ 00pa3llaMu OpPraHUYECKUX BEIIECTB U MaTepHallaMH Ha MX OCHOBE,
OMbITHl MO MPEBPAICHUI0 OPraHWYECKUX BELIECTB IPU HarpeBaHuu (IMJIaBJICHUE,
oOyriauBaHUE W TOPEHHE), KOHCTPYMPOBAHHME MOJEJeH MOJIEKYJd OpraHu4ecKux
BELLECTB.

YriaeBoaopoasbl.

Ankanbl. ['oMosiorueckuil psii ajnkaHoB, 00mIas ¢opMyna, HOMEHKIATypa H
M30Mepus. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYI alKaHoB, SP°-
rudopuau3anms aToMHbIX opOuTaneil yriepona, o©-cBa3b. Duznyeckue CBOMCTBA
AJIKaHOB.

XVMMHUYECKHE  CBOMCTBA  QJIKAaHOB: PEAKUWHU  3aMEIICHMs, HM30MEpH3aLUH,
JNErHIPUPOBaHMs, LMKIN3alWW, NUPOJU3a, KpPEeKUHra, ropenus. IIpencraBienue o
MEXaHU3ME PEAKIMI paJuKaIbHOTIO 3aMEILIECHHUS.

Haxoxnenue B npupoje. CriocoObl MOTyYeHUs: U TPUMEHEHUE AJIKAHOB.

Huknoankanel. OOmas ¢opmyna, HOMEHKIatypa W u3zomepus. OcoOeHHOCTH
CTPOEHUS U XHMHYECKHX CBOMCTB MasblX (LMKIJIOMPOINAH, IUKI00yTaH) U OOBIYHBIX



(IMKJIOTIEHTaH, IUKIOTEKCaH) MHKI0adkaHoB. CrmocoObl MOMy4YeHHs] U TPUMEHEHUE
U KJIOQJIKAHOB.

Ankensl. l'omonormueckuil psa ankeHoB, oOm@as ¢GopMysia, HOMEHKJIATypa.
DJIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHUE MOJEKYN AIKEHOB, SP?-THOPHIN3ALUS
aTOMHBIX opOuTazneu yriepona, o- U m-cBs3u. CTpyKTypHas U reomerpudeckas (1uc-
TpaHc-) n3oMmepus. Ou3nyeckue CBOMCTBA AJTKEHOB. XMMHUYECKHE CBOMCTBA: pPEeaKUUU
MIPUCOEIMHEHHUS, 3aMEILIEHUS B O-TIOJIOKEHUE NPU JBOWHOW CBS3H, NOJMMEPU3ALMHA U
okucienus. IIpasmiio MapkoBHuKOBa. KauecTBEeHHbIE peaklMd Ha JBOMHYIO CBA3b.
CnocoObl OJTy4eHHS U IPUMEHEHHE aJIKEHOB.

Anxaauensl. Knaccuukanus ankaaueHoB (CONpsDKEHHBIE, W30JMPOBAHHBIE,
Kymyaupogannvie). OCOOEHHOCTU 3JIEKTPOHHOTO CTPOEHMSI U XMUMHUYECKHUX CBOWCTB
CONPSDKEHHBIX JAMEHOB, 1,2- u 1,4-npucoenunenue. llomumepusanus conpskEHHBIX
nueHoB. CriocoObl MOJTYyYEHUs U TPUMEHEHUE KA UEHOB.

Ankunbl. ['omosiormdyeckuii psin ankuHOB, oOmas (opMmysna, HOMEHKIATypa |
M30MEPUS. ODJIEKTPOHHOE W TPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJl AJIKUHOB, SP-
ruOpuau3anms aTOMHBIX oOpOuTasied yriepona. DuU3HUECKHE CBOWCTBA aAJIKWUHOB.
XVMMHUYECKHE CBOWCTBA: PEAKLHUM IPUCOCIMHEHHUS, AUMEPHU3ALUU U TPUMEpPHU3ALUHU,
okucieHus. KucioTHele CBOMCTBAa aKMHOB, MMEIOIIMX KOHLEBYIO TPOWHYIO CBS3b.
KauecTBeHHble peakuuu Ha TPOWHYIO0 CBs3b. CHocoObl MONMy4YeHHs] U NPHUMEHEHUE
AJIKUHOB.

ApomaTtnueckue yriaeBoAoponabl (apeHsl). ['omonormyeckuid psajn apeHoB, 00IIas
(dopMyna, HOMEHKJIATypa U HU30MEPUs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJIbl OeH3051a. PU3NYECKHE CBOMCTBA apeHOB. XMMUYECKHE CBOWCTBA O€H30Ja U
€ro TOMOJIOTOB: PEaKIMM 3aMEUIeHHs] B OEH30JIbHOM KOJIBIE U YIJIEBOJAOPOIHOM
panukale, peakiuy NpUCcOoeIMHEHUs, OKUCIIeHHe roMonoros OeHzona. [IpencraBnenue
00 OpHEHTHPYIOIIEM AEUCTBMM 3aMecTuTesed B OEH30JbHOM KOJIbLIE Ha INpUMEpE
JIKWIBHBIX PaJUKalIOB, KapOOKCHIIBHOM, THAPOKCUIBHOM, aMHUHO- M HUTPOTPYIIIIHI,
aToMOB rajoreHoB. OCOOEHHOCTHM XHMHYECKMX CBOWCTB crtupoia. llonumepusarus
ctupoia. CrocoObl MOJyYEHUs U TPUMEHEHUE apOMATUYECKHUX YTIE€BOA0POIOB.

[Ipupoausiii ra3. IlomytHeie HedTsHble ra3sl. Hedtb u e€ mnpoucxoxxaeHue.
KameHHbIl yroiab v nponaykTel ero mnepepabotrku. CrnocoObl mnepepalOTKu HePTH:
MEPEeroOHKa, KPEKUHI (TePMHUYECKHM, KaTaIUTUYECKUH), PUPOPMUHT, MHUPOIU3.
[TponykThl nepepaboTku HEDTH, UX IPUMEHEHUE B MPOMBIIIIJICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXAY Pa3IMYHBIMU KJIACCAMH YTJIEBOJOPOAOB.

DJIEKTPOHHOE  CTPOEHHE  TaJOTrCHNPOM3BOAHBIX  YIJIEBOAOPOAOB.  Peakiuu
3aMEIleHHs] TaJloTeHa Ha TUAPOKCOrPYIITY, HUTPOrpYIy, IHAHOTPYIITY, AMUHOTPYIIITY.
JlelicTBME Ha TaJOr€HNPOU3BOAHBIE BOJHOIO M CHOUPTOBOTO pacTBOpa IIEIIOYH.
B3aumopeiictBue  gurajgoreHajJkaHOB ¢ MarHmemM U OuHKoM. IloHsitme o
METaJUIOOPTaHUYECKUX  COENMHEHMSX.  Vcrmonp30BaHHME  rajOre€HIPOU3BOIAHBIX
YIJIEBOJIOPOAOB B OBITY, TEXHUKE U ITPH CUHTE3€ OPraHMYeCKHUX BEIIECTB.

OKCHEepUMEHTAIBHBIE METOABl M3YyYEHHUs BEIIECTB M MX NPEBPALLCHUN: H3yYECHHE
(u3nyecKkux CBOWMCTB YIVIEBOAOPOJIOB (pacTBOPUMOCTb), KAuyE€CTBEHHBIX pEaKLUN



YIIEBOIOPOAOB Pa3IMYHBIX KiaccoB (0OeclBeUYMBaHUE OpPOMHOW WM MOJHOM BOJBI,
pacTBOpa NEpMaHraHara Kajivsi, B3aUMOJICHCTBUE alleTUJIEHA C AMMHUAYHBIM PACTBOPOM
okcunma cepebpa(l)), kadecTBeHHOe OOHapyXeHUe yriepoja W BOJAOpojJa B
OpPraHMYECKUX BEHIECTBAX, I[IOJYYEHHE OTWJIEHA W HW3YyYEHHE €ro CBONCTB,
o3HakomJieHue ¢ koyuekuusmu «Hedte» u «Yromp», ¢ oOpaslnamu IuiacTmacc,
Kay4yKOB U PE€3UHBI, MOJEIMPOBAHNE MOJIEKYJI YTIIEBOJOPOAOB M rajJOr€HITPOU3BOIHBIX
YIJIEBOJIOPOJIOB.

Kuciaopoacoaepxamme opranudeckue coeJMHECHUS.

[IpenenbHble 0OHOATOMHBIE COUPTHI. CTPOCHHE MOJIEKYJI (Ha MPUMEpPE METAHOJA U
staHosia). ['omonoruueckuit psig, obOmas dopmyna, H30MEpHs, HOMEHKIATypa u
knaccudukanusa. DOu3MuecKre CBOMCTBA MpPENeNbHbIX OJHOATOMHBIX  CIIUPTOB.
BonoponHbsie CBSI3W MEXIy MOJEKYJIaMU CIHAPTOB. XMMHUUYECKUE CBOMCTBA: pEaKLIHMH
3aMelIeHus], JCTHApaTaii, OKHUCICHUS, B3aUMOJICUCTBHE C OPraHUYECKUMH U
HEOpPraHMYEeCKUMHU KuciaoTamu. KauecTBeHHass peakisi Ha OJHOATOMHBIE CIHUPTHI.
JleiicTBue 3TaHONA M METAaHOJA Ha OpraHu3M yenoBeka. CrocoObl MOMyYeHUS U
MIPUMEHEHUE OJJTHOATOMHBIX CIIUPTOB.

[Ipocteie >¢upbl, HOMeHKIaTypa U wuzoMmepus. OcCOOEHHOCTH (UINYECKUX W
XUMHAYECKUX CBOMCTB.

MHOroaTOMHbIE COUPTHI — STUIICHIJIMKOIb U TIHlepuH. Ou3nueckue 1 XuMU4ecKue
CBOMCTBA:  peaklUMM  3aMEILECHUs, B3aUMOJCUCTBME C  OpPraHUYECKUMU U
HEOPraHMYECKUMHU KHUCIIOTaMM, Ka4eCTBEHHAs pPEakiMsi Ha MHOTOATOMHBIC CIHPTHI.
[IpencraBienre 0 MeXaHM3ME peakiuil HYKJIeOpUIBHOro 3amelleHus. JleiicTBue Ha
opranu3M yesnoBeka. CrocoObl MOTyYeHUs] U TPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enoin. CTpoeHre MOJIEKYIIbl, B3AMMHOE BIIUSHHUE THIPOKCOTPYIIBI B OEH30JIbHOTO
anpa. Ousnueckue cpoiicTBa (eHonma. OCOOEHHOCTH XUMHUYECKHUX CBOMCTB (heHoa.
KauectBennnie peakinuu Ha (eHon. ToxcuyHocTh ¢enona. CrnocoObl MONYYCHHUS U
npuMeHeHue ¢penona. @eHondopmanbaeruaHas cMoJa.

KapOoHunbHbIe COCNMHEHUSI — albJACTHIIBl U KETOHBIL. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOW Tpynmibl. ['OMOJIOTHYECKHE PSAbl JIBJIETU0B M KETOHOB, oOO0IIas
dopmyna, uzomepusi 1 HoMeHKIaTypa. PU3NUecKue CBOMCTBA albJEIHIOB U KETOHOB.
XHUMUYECKHE CBOMCTBA albJETMAOB U KETOHOB: peakluu npucoeauHeHus. OKucieHue
aNbJICTUZIOB, KAUYEeCTBCHHBbIC pEaKIuu Ha anpaeruapl. CrnocoObl MOTydeHus |
MIPUMEHEHUE aTbJAETUI0B U KETOHOB.

OAHOOCHOBHBIE TIpeJeNbHbIE KApOOHOBBIE KHUCIOTB. (OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ1 KapOOHOBBIX KHCIOT. M3oMepus u HOMeHknaTypa. dusnueckue CBOMCTBa
OJIHOOCHOBHBIX TpEJEIbHBIX KapOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBSI3M MEXKIY
MOJIEKyJ1aMyd KapOOHOBBIX KHCJIOT. XHWMHUYECKHE CBOMCTBA: KHUCIOTHBIE CBOMCTBA,
peakimsi dTepuuKanyy, peakuuu C Y4YaCTHEM YIJIEBOJOPOJHOTO  pajuKaa.
Oco0eHHOCTH CBOMCTB MYpPaBBUHOUM KHUCJIOTHI. [IOHSITHE O TIPOU3BOMHBIX KapOOHOBBIX
KHCJIOT — CJOXHBIX 3(upax. MHOroobpasue kapOOHOBBIX KHCIOT. OcoOEHHOCTH
CBOWCTB HEMpPEACNIbHBIX M apOMAaTHYEeCKUX KapOOHOBBIX KHCIOT, IUKApOOHOBBIX
KHUCJIOT, TUAPOKCUKAPOOHOBBIX KUCHOT. [IpeacTaBuTenu BrICIIUX KapOOHOBBIX KUCIIOT:



CT€ApHHOBAs, MAJIbMHUTUHOBAs, OJIEMHOBAs, JUHONEBAS, JUHOJIEHOBAsl KUCJOTHI.
CnocoObl IOJTy4eHHs U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxuble 3¢dupsl. ['omonoruueckuit psan, ooOmwas Qopmyna, u3oMepus u
HOMEHKIaTypa. Pru3ndeckne 1 XUMUYECKHE CBOMCTBA: TUAPOIN3 B KUCIION U IETOYHOU
cpene.

Kupwr. CtpoeHue, pusznyeckne M XHUMHYECKHE CBOWCTBA JKHPOB: THUAPOIU3 B
KUCIIOW M mIenouHo cpene. OcoOEHHOCTH CBOWCTB JKHMPOB, COACPXAIIUX OCTATKH
HETPEeETbHBIX JKUPHBIX KUCIOT. JKUpBI B IpUpO/IE.

MpbL1a KaK COJIM BBICIIUX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JCHCTBHE.

OO6mias xapaktepuctuka yriaeBojaoB. Knaccudukanus yrieBogoB (MOHO-, AU- H
noyMcaxapuibl). MoHOcaxapupl:  TJIIOKo3a, (pykKTo3a, TajlakTo3a, pubo3a,
ne3okcuprubo3a. dusznyeckue CBOWCTBA M HaxoxjaeHwe B mpupoae. Dorocunres.
XUMHYECKHE CBOWMCTBA TJIIOKO3bI: PEAKIIMM C YYaCTHEM CIHPTOBBIX M AIbIACTUIHON
TPYIII, CIUPTOBOE U MOJIOYHOKHUCIIOE OpokeHue. [Ipumenenne rioko3sl, €€ 3HaYeHUe B
KUA3HENCITEIBHOCTH oOpraHusMa. Jlucaxapuapl: caxaposza, MajlbTO3a M JAKTO3a.
BoccranasnuBaronme 1 HEBOCCTaHABIMBAIOIIME Ucaxapuabl. [ mapoan3 nucaxapuaos.
Haxoxnenue B mnpupoae u npumeHeHue. [lommcaxapuipl: Kpaxmaj, TJIUKOT€H U
nemwono3a. CTpoeHHME MAKpPOMOJIEKYJ Kpaxmajia, IJIMKOI€Ha W IEJUIFOJIO3BI.
@u3nyecKre CBOMCTBA KpaxMalia M UEJUIIOI03bl. XMMHYECKHE CBOMCTBA Kpaxmala:
TUJPOJIN3, KAYECTBECHHAs PEaKUUs C HOAOM. XHMHUYECKHE CBOWCTBA LIEJUIFOJIO3BI:
TUAPOIN3, mojiydeHue 3(upoB 1eunoio3bl. [ToHsTHE 00 MCKYCCTBEHHBIX BOJIOKHAX
(BHCKO3a, alleTaTHBIN MIETK).

OKCIepUMEHTAIbHBIE ~ METOJbI M3YyYECHHUS BEHIECTB W HUX  IPEeBpallCHU:
pPacTBOPUMOCTh PAa3IMYHBIX CIHUPTOB B BOJAE, B3aUMOJCICTBHUE 3TAHOJIA C HATPUEM,
OKHCJICHHE STUJIOBOIO CIHpPTAa B aibJeruj Ha pacKajl€HHON MEIHON MPOBOJIOKE,
OKHCJICHHME OJTWJIOBOTO CIHpPTAa JUXPOMATOM Kaiusg (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPUATIOB), KAYECTBEHHBIE PEAKIMU Ha aIbJACTUIAB (C THAPOKCHUIIOM
muammuHcepeopa(l) u rugpokcunom meau(ll)), peakuus raunepuHa ¢ rUIPOKCUIOM
meau(ll), XuMHuueckue CcBOWMCTBA pacTBOpa YKCYCHOM KHUCIOTBI, B3aUMOJCHCTBUE
pactBopa rtoko3bl ¢ ruapokcuaom meau(ll), B3aumonelicTBue kpaxmajia ¢ HOJOM,
pelieHre dKCIePUMEHTAIBHBIX 3a7a4 1Mo TeMaM «CrupThl U (heHomb, «KapOoHoBbIE
KUCJIOTHI. CIIOKHBIE YDUPBI.

A30TCoAep:KalIMe OPraHN4YecKre COeTUHEHUs.

AMHUHBI — OpraHMuYecKkue TMpOoW3BOAHBIC amMmuaka. Kiaccudukaius amMUHOB:
anudaTuuecKue U apoMaTUyecKue; MepBUYHbIC, BTOPUUYHBIE U TpeTuuHble. CTpoeHue
MOJIEKyJ, oOImias ¢opmysa, H30Mepusi, HOMEHKIaTypa U (U3UYECKHE CBOMCTBA.
XHUMHUYECKOE CBOMCTBA alM(paTHIECKUX aMUHOB: OCHOBHBIC CBOMCTBA, aJKHJIMPOBAHHUE,
B3aMMOJICHCTBUE IEPBUYHBIX AMUHOB C a30TUCTOM KUCTOTOU. COJIM aJIKWIaMMOHUS.

AHWINH — MOpPEICTaBUTEIb aMUHOB apomaTuyeckoro psga. CTpoeHue aHUIIUHA.
B3anMHoe BimsHUE Tpynm aToMoB B MoJieKyJe aHWiInHA. OCOOCHHOCTH XUMHUYECKUX
cBONMCTB aHuiuHa. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl TMONMydeHUs u
npuMeHeHue anudaTuiyeckux aMuHoB. [lonyyeHnue aHuIMHA U3 HUTPOOEH301a.



Amvunokuciotel. Homenknatypa u wuzomepus. OTAenbHbIE NPEICTABUTENN O
AMUHOKHUCIIOT: TJUIUH, anaHuH. DU3nvecKkue CBOMCTBA aMHUHOKHCIOT. XUMHUYECKUE
CBOMCTBa AMHMHOKHUCIOT Kak aMQOTEpHbIX OpPraHMYECKUX COCIUHEHHMH, peaKIus
MOJIMKOHJIEHCAllUK, O0pa3oBaHUE TMENTUIHON CBs3u. buonornueckoe 3HadYeHHE
aMHUHOKUCIOT. CUHTE3 U THUIPOJIN3 MIENITH/IOB.

benku kak npupoHbie nosuMepsl. IlepBuyHas, BTOpuYHas U TPETUUHAS CTPYKTypa
O0enkoB. XHWMHUYECKHME CBOMCTBa OCNKOB: TUIPOJH3, ACHATYpallus, KaueCTBEHHBIC
peakiuu Ha OeIKH.

DKCneprUMEHTAIbHBIE METO/Ibl U3YUEHUS BEIECTB U UX MPEBPALLECHUN: PACTBOPEHHE
OeJIKOB B BOJIe, JeHaTypalusi OCJIKOB MpU HArpeBaHHUM, LIBETHbIC PEaKIMU Ha OEJKH,
pelIeHre SKCIEePUMEHTANbHBIX 3aad M0 TeMaM «A30TcoeprKallie OpraHuYecKue
coeMHEeHUs» U «Pacno3HaBaHue OpraHUYECKUX COCIMHEHUID.
BbicokoMouiekyJIsipHbIe COeIMHEHUS.

OCHOBHBIE TMOHATHS XUMHUU BBICOKOMOJIEKYJSIDHBIX COEIMHEHHI: MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb IOJUMEPU3ALUU, CPENHSST MOJIEKYJsIpHas
Macca. OCHOBHBIE METOABl CHHTE€3a BBICOKOMOJIEKYJISIPHBIX  COCAUHEHUH —
NOJIMMEPHU3ALMS U TIOJTUKOHACHCALUS.

[lonumepnsle  matepuansl.  IlmactmMaccel  (MOMMATHIIEH,  MOJMIPONMIIEH,
NOJIMBUHUWIIXJIOPUI, MOJIMCTUPOII, MOJIMMETUIIMETAKPUIIAT, MOJIMKApPOOHATHI,
noaudTUIeHTEpedTanaT). Y TUiau3aius u nepepadoTka riacTyka.

DnacToMepbl: HaTypalbHBIA KaydyK, CHHTETUYECKHE KaydyKu (OyTaJueHOBBIH,
XJIOPOIIPEHOBBIN, U30MPEHOBBIN) U CUIMKOHBL. Pe3nna.

BonokHa: HaTypanbHble (XJIONOK, MIEPCTh, MIENK), HCKYCCTBEHHBbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApPOH U JIABCAH).

[TonuMmepsl cnenuanbHOrO Ha3HaueHUs (TedJoH, KeBJap, AJIEKTPONPOBOISIINE
MOJIMMEPHI, OMopasiiaraeMble MOJIUMEPHI).

OKCHEpUMEHTAIIBHBIE  METOJAbl M3YYEHMS BEIIECTB M WX IPEBPAILCHHIA:
O3HAaKOMJIEHHWE C 00pa3luaMu MNPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IJacTmacc,
Kay4yKOB, pPEIlIEHHE dKCIIEPUMEHTANIbHBIX 337a4 0 TeMe «Pacrno3HaBanue riaactmacc u
BOJIOKOH).

Pacuérnble 3anaum.

Haxoxaenrne MoneKkyIsipHON (GOpMyJibl OPraHUYeCKOro COEAMHEHHUS MO0 MAacCOBBIM
J0JIIM 3JIEMEHTOB, BXOJSILIMX B €r0 COCTaB, HaXOXKJIEHHUE MOJICKYJSIPHONH (POpMYJIbI
OpPraHUYECKOTO COEAMHEHHUA Mo Macce (00bEMY) MPOIYKTOB CrOpaHUs, MO KOJIUYECTBY
BellecTBa (Macce, OOBEMY) TMPOAYKTOB PpEAKIMU W/UIM HCXOJHBIX BEIIECTB,
YCTAHOBJICHHE CTPYKTYpHOH (HOpMYJIbl OPraHMYECKOrO0 BEIIECTBA HAa OCHOBE €ro
XUMUYECKUX CBOMCTB WJIM CIIOCOOOB MOJIyYEHHMSI, ONPEIEICHUE JOJIU BbIX0/1a MPOAYKTa
pEaKLMH OT TEOPETUUECKH BO3ZMOKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MeXNpeIMETHBIX CBSI3€M MPU M3YYEHHUH OpraHuyeckol xumuu B 10
KJIACCE OCYIIECTBIISIETCS YE€pe3 HCIOJb30BaHHE KaK OOIIMX EeCTEeCTBEHHO-HAYYHBIX



MOHATUH, TaK U MOHATHI, NPUHATHIX B OTAEJIBHBIX NPEIMETaX €CTECTBEHHO-HAy4YHOIO
LUKJIA.

OOmue ecTecTBEHHO-HAay4yHble IIOHATHUA: SIBJIEHHME, HAaydHbId (aKkT, TUIIOTE3a,
TEOpUs, 3aKOH, aHajiu3, CHUHTE3, Kiaccupukauusd, HaONIOACHUE, HW3MEpPEHUE,
DKCIIEPUMEHT, MOJIEIIb, MOJICJINPOBAHUE.

®u3uka: MaTepus, aToM, 3JEKTPOH, IIPOTOH, HEUTPOH, MOJIEKYJIA, YHEPrETUYECKUI
YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE BEUIECTBa, (UINUYECKUE
BEJIMYMHBI, EAUHULBI U3MEPEHUS], CKOPOCTh, SJHEPTHUs, Macca.

buonorusa:  kimerka, opraHu3M, OKOCHUCTeMa, Ouocdepa, MeTabOIH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(QHBIM W TreTepoTpOo(HBIM TUI MUTaHUS, OpOKEHHE,
(oTocuHTE3, IBIXaHUE, OCIKH, YIIIEBO/BI, )KUPBI, HYKJIEHHOBBIE KUCIOThI, (DEPMEHTHI.

['eorpadusi: mosie3HblE UCKOMAEMBIE, TOILINBO.

TexHonOorus: MUIIEBbIE MPOAYKTbI, OCHOBBI PAalMOHAIBHOIO MUTAHUSA, MOIOIIUE
CpelCTBa, MaTepUalbl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KUIIACC
OBIIAA U HEOPTAHNYECKASA XUMHUA
Teoperuueckue 0CHOBbI XMMMH.

AtoMm. CocTtaB aTOMHBIX saep. XHUMUYECKHM 3yeMmeHT. M3orombel. CrtpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIE 4YHCIA. ODHEPreTHYECKUE YPOBHU W
o lypoBHU. ATOMHBIC opOuTanu. Kinaccudukanus XUMHYECKUX 3JIeMeHTOB (S-, p-, d-,
f-anemenTsl). PacnpesnencHue 37IEKTPOHOB IO aTOMHBIM OPOHMTAISIM. DJICKTPOHHBIC
KOH(UTYypallui aTOMOB JJIEMEHTOB IEPBOrO—4YETBEPTOrO IMEPUOJOB B OCHOBHOM U
BO30YKJIEHHOM COCTOSIHUH, AJIEKTPOHHBIE KOH(pUTypamu VMOHOB.
DJIEKTPOOTPHUIIATEIILHOCTD.

Ilepnogmueckuit 3axkoH u Ilepmoamyeckas cucreMa XMMHYECKHUX dnemMeHToB [[.U.
MenpaeneeBa. CBsi3b NEPUOAMYECKOTO 3aKOHA U [leproanveckoil CUCTEMBI XUMUYECKUX
3JIEMEHTOB C COBPEMEHHOW TEOPHEN CTPOCHHUS aTOMOB. 3AKOHOMEPHOCTH W3MEHEHMS
CBOMCTB XMMUUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CI0KHBIX BEIIECTB MO
rpymmnam u nepuojaam. 3HaueHune nepruoanueckoro 3akona .M. Menneneena.

XumMuueckass CBSI3b. Bujabl XMMMYECKOM CBS3M: KOBAJCHTHAs, MWOHHAas,
MeTayumueckasi. Mexanu3Mbl 00pa30BaHusl KOBAJICHTHOM CBS3U: OOMEHHBIN U JJOHOPHO-
aKUENTOPHbIA. OJHeprus W JiuHa CBsi3U. [lOMApHOCTH, HANPABIECHHOCTh U
HAChIIIAEMOCTh  KOBaJE€HTHOW cBsi3u. KparHele cBsizu. BopoponHas — CBs3b.
MexMOJIEKYIISIPHBIE B3AaUMOICHCTBHUS.

BaneHTHOCTh ¥ BaJICHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 2JIEKTPOHHOU CTPYKTYPBI
MOJIEKYJ C HMX T€OMETPHUYECKUM CTPOEHHEM (Ha MpUMEpe COEAUMHEHUN 3JIEMEHTOB
BTOPOIO MEpHoAaa).

IIpencraBienre 0 KOMIUIEKCHBIX coequHeHHsIX. CocTaB KOMIUIEKCHOTO MOHa:
KOMILIEKCOOOpa3oBaTeib, JIUTaHAbl. 3HAUCHUE KOMILUIEKCHBIX coenuHeHuil. [lonsarue o
KOOPAVHAILMOHHON XUMUU.



BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHUS. THIBI KPUCTAUIMYECKUX
pemETOK (CTPYKTYp) U CBOMCTBA BEIIECTB.

[Tonatue o pucnepcHbix cucremax. MctuHeble pactBopbl. llpencraBinenue o
KOJUIOUIHBIX pacTBopax. CrnocoObl BhIpaKEHHUS] KOHILIEHTPAIMU PacTBOPOB: MaccoBas
JI0JIsI BEILIECTBA B PACTBOPE, MOJISIpHAsA KOHUEHTpauus. HacbllieHHbIE U HEHACBHIILICHHbBIE
pacTBOPBI, pACTBOPUMOCTh. KpHcTamioruaparsl.

Knaccudukanyus w HOMEHKIATypa HEOPTaHWYECKUX BEIIECTB. |pUBUAILHBIC
Ha3BaHUs OTAEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Krnaccudukanuys XuMHYeCKUX peakiiuii B HEOPraHUYECKONW U OPraHUYeCKOW XUMUH.
3aKOH COXpaHEHHUs MacChl BEIECTB; 3aKOH COXPAHEHHMS U IMPEBPAIICHUS SHEPTUU MPU
XUMUYECKUX peakiusix. TeroBbie 3 HexTsl XuMuueckux peakiuii. TepMoxumuyeckue
YpaBHEHHUS.

CkopoCcTh XUMHUUYECKOM peakiuu, €€ 3aBUCUMOCTh OT pa3IMYHbIX (PAKTOPOB.
['omoreHHsI€ 1 reTeporeHHsie peakuuu. Karanus n katanu3aTtopsl.

OGOpatuMble W HEOOpaTHMBbIE peakIMu. XHUMHUYECKoe paBHOBecue. KoHcTaHTa
XUMHUYECKOTr0 paBHOBecUs. DakTophl, BIUSIOMIME HA TOJOXKEHUE XHUMUYECKOTO
paBHOBECHS: TEMIIEpPATypa, AABICHUE WU KOHLIEHTPALMM BELIECTB, YYaCTBYIOLIUX B
peakuuu. [Ipunoun Jle [laTense.

Onektponutuueckas aucconuanus. CuiabHble U cinadble 37eKTposuThl. CTerneHb
nucconmannv. Cpega BOJHBIX PAcTBOPOB: KHUCIOTHAs, HEUTpadbHas, IIEJIOYHAs.
Bonoponnsiii nokazarens (PH) pactBopa. I'uaponus cosneit. Peakiinu nonHoro ooMeHa.

OKUCIUTENBHO-BOCCTAHOBUTENBHBIE peakinu. CTeneHb OKuciieHusa. OKUCIUTEND U
BOCCTaHOBUTEND. [Iporiecchl OKUCIEHNS M BOCCTAHOBIICHUA. BaxkHEeNIINe OKUCIUTENN U
BOCCTAaHOBHUTEHM. MeTO/1 3JIEKTPOHHOTO Oajlanca. DIEKTPOJIU3 paCTBOPOB U PACILIaBOB
BEILIECTB.

DKCIEpUMEHTAIbHBIE METO/IbI U3YUEHHS BEIIECTB U UX MPEBPAILICHUN: pa3I0KEHHE
IIEPOKCUAA BOJIOPOAA B IIPUCYTCTBUU KaTaIM3aTOpa, MOJEIN KPUCTAIIIMYECKUX
pPElIETOK, MPOBEICHUE PEaKIMii MOHHOrO OOMEHa, OMpeJefieHue Cpelbl PacTBOPOB C
MOMOIIBI0 MHAMKATOPOB, W3YYEHHUE BIUSHUS PA3TUYHBIX (PAKTOPOB HA CKOPOCTH
XMMHUYECKOUN PEaKIMU U MOJIOKECHUE XUMUUECKOTO PAaBHOBECHS.

Heoprannuyeckasi xummusi.

[Tonmoxenne HemetawioB B llepuoanueckor cucteMe XUMUYECKUX 3J1eMeHTOB J[. 1.
MenneneeBa 1 0COOCHHOCTH CTPOCHUS MX aTOMOB. DU3MYECKHE CBOWCTBA HEMETAIIOB.
AmoTponusi HeMETaJIJIOB (Ha MpUMepe KUCIopoaa, cepsl, hochopa u yriaeposa).

Bonopon. Ilonyuenue, Qusnueckne U XUMHUYECKHE CBOMCTBA: peakIiuu C
METaJlJIaMd M HEMETAJUIAMU, BOCCTAHOBUTEIIbHbIE CBOMCTBA. ['mapuael. TorumBHBIE
3JIEMEHTHI.

lamorensl. Haxoxnaenue B TpUPOAE, CMOCOOBI TMONMy4YeHUS, (U3HUECKHE W
XAMUYECKHE CBOMCTBA. ['ajoreHoBOAOpOJibl. BaxHelmme KHUCIOPOACOAEPKAIIUE
coenmuHEeHMsI TajoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI TONYyYCHHUS
rajgoreHoB. [I[pumeHenune rajoreHoB U X COCIMHEHHM.



Kucnopon, o3on. JlabopaTopHble © NPOMBINUICHHBIE CIIOCOOBI TOMYyYCHHUS
kuciopoaa. Ou3znyecknue 1 XMMUYECKUE CBOMCTBA M IPUMEHEHHUE KUCIOPOJa U 030HA.
OKcuapl v MEPOKCUBI.

Cepa. HaxoxxneHnue B mpupojie, crnocoObl MoayyeHus, (GU3nIecKrue U XUMUYECKUE
cBoiictBa. CepoBoaopon, cynbduasl. Okcua cepoi(1V), okcun cepsi(VI1). Ceprucras u
cepHasi KUCJIOThI U UX coid. OCOOEHHOCTH CBOMCTB CEpHOM KHUCIOTHI. lIpumeHeHue
CEphI U €€ COCTMHEHUM.

Azot. HaxoxneHue B mpupojie, CriocoObl MOTydeHHs, GU3NUECKUE U XUMUYECKUE
CBOMCTBAa. AMMUAK, HUTPUIbl. OKCUABI a30Ta. A30THUCTasi U a30THAs KHUCIOTHI U HX
cosid. OcOOEHHOCTU CBOMCTB a30THOM KUCHOTHI. [IprMeHeHne a30Ta U ero coeIMHEHUH.
A3OTHBIE yI0OpEHUs.

®ochop. Haxoxnenue B mpupoje, CHocoObl MOdydeHus, (Qunyeckue u
xuMuueckue cporictBa. @ochuasl u hochun. Oxcuasl pocdopa, pochopHast KUCIOTA U
e€ conu. [Ipumenenue gpocdopa u ero coenunennii. ochopHbie y100peHHUS.

Yraepoa, HaxoxaeHue B npupope. AmioTponHeie Moaudukanuu. Ouznyeckue u
XUMUYECKME CBOWMCTBA MPOCTBIX BEIIECTB, O0Opa30BaHHBIX yriaepogoMm. Oxcup
yraepoaa(ll), okcua yraepona(lV), yrompHas Kuciaora M €€ COau. AKTUBHPOBAHHBIN
yroib, ajncopoOuus. DymnepeHsl, rpadeH, yriepoaHble HaHOTPpYOku. [IpumeHeHue
IIPOCTHIX BEIIECTB, 00PAa30BAHHBIX YIJIEPOJOM, U €r0 COCTUHEHUM.

Kpemunii. Haxoxzaenue B mnpupone, crnocoObl MOMy4YeHUs, (QU3NYECKHe W
xumuyeckue cBoiMctBa. Okcupa kpemHus(lV), KpemHHeBas KHCIIOTa, CHIIMKATHI.
[Iprmenenne kpeMHus 1 ero coennHeHu. CTEeKI0, €ro NoJIy4eHue, BUIbI CTEKIIA.

[Tomoxenne wertamnoB B llepuoguueckodl cuUCTEME XHUMHUYECKHUX DSJIEMEHTOB.
OCOoOEHHOCTH CTPOEHHS DJIGKTPOHHBIX 000JI0YeK aToMOB MeTauioB. OOmue
¢dusnueckue cBoiicTBa MeTauioB. [I[pruMeHeHre MeTaioB B ObITY U TexHUKe. CIiaBbl
METaJIJIOB.

DNEKTPOXUMHUECKUIN Psii HanpsDKeHW meTaiuioB. OOImue crnocoObl MOMyYeHUS
METaJUIOB: THAPOMETAUTYPrus, MUPOMETAIUIYprusi, anekTpoMeramutyprus. [lonstue o
KOppo3uu MeTaiioB. CriocoObl 3aUThl OT KOPPO3UH.

O6mas  xapakrepuctuka MertamuioB |A-rpynnel  [lepuonuueckoil  cUCTEMBI
XUMUYECKUX dJeMeHTOB. Hatpuii u kanmuii: mosydenue, GU3NYECKUe U XUMHYECKUE
CBOWMCTBA, IPUMEHEHUE MPOCTHIX BEUIECTB U UX COCAUHEHUM.

O6mrass  xapakrepuctuka wmetaioB |IA-rpynmer  [lepuogudeckoit  CUCTEMBI
XUMUYECKUX JIEMEHTOB. Marauii v KaibIuil: oJydeHne, GU3ndecKue U XUMHUICCKUE
CBOIMCTBa, MPUMEHEHUE MPOCTHIX BEHIECTB M MX coeAuHeHHi. JKECTKOCTh BOABI U
CHocoObI €€ yCTpaHEeHHUS!.

AIOMUHUNA: TOJTydyeHHe, (u3nueckue M XUMHUYECKHE CBOMCTBA, MPUMEHEHHE
MIPOCTOTO BEIECTBA U €r0 coequHeHU. AMGBOTEpHBIE CBOMCTBA OKCHIA U THAPOKCUIA
ATIOMHUHUS, TUAPOKCOKOMILJIEKCHI alTFOMUHUS.

OOmrast ~ xapakTepucTuka  MeTauioB  moOouHbIX  moarpynm  (b-rpymm)
[Teprnoanyeckoi CUCTEMbl XUMUYECKUX 3JIEMEHTOB.



®u3nyeckue M XHUMHUYECKHE CBOWCTBA XpomMa M ero coeauHeHuil. OKcuabl u
ruapokcuasl  xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel W auxpomaThl, HX
OKHCIIUTEIIbHbIE CBOMCTBA. [lonyUeHne u npuMeHEHHE Xpoma.

DOU3NYECKNEe U XUMHUYECKHUE CBOWCTBA MApraHla M €ro CoeIuHEeHWH. BakHenine
coequneHuss  mapranna(ll), wmapranma(lV), wmapranma(Vl) wu  mapranma(VIN).
[TepmaHranat Kanus, ero OKUCIUTEIbHBIE CBOMCTRA.

dusnyeckue M XUMHUYECKHME CBOMCTBAa jKejie3a M ero coeauHeHun. OKCHUIIBI,
ruapokcuasl U conu xenesa(ll) u sxeneza(lll). [lonyuenne u npuMeHeHUE Keme3a U €ro
CILJIABOB.

DOuU3nYeCcKe M XUMHUYECKME CBOWCTBA MeAu U €€ coenuHeHuil. l[lomydeHue u
IIPUMEHEHUE MEIU U €€ COCTUHEHUM.

[uuk: monyyeHue, PU3NYECKUEe U XUMUYECKHE CBOMCTBA. AMGOTEpHbIE CBOWMCTBA
OKCHJIa U TUJIPOKCHUJIA IIUHKA, THIPOKCOKOMIUIEKCHI IUHKA. [[puMeHeHne n1MHKa U ero
COCIMHECHUM.

DKCIEepUMEHTaIbHBIE METObl M3YUYEHHUS BEUIECTB U WX MPEBPAIICHUI: H3yUCHHE
00pa3IoB HEMETAJJIOB, TopeHue cepbl, ¢ocdopa, keneza, MarHus B KHUCIOPOJE,
U3YYEHHUE KOJUIEKIMU «MeTallbl M CIUIaBbD», B3aMMOJCWUCTBUE IICJIOYHBIX U
HIEJI0YHO3EMETBHBIX METAJIJIOB c BOJIOM (BO3MOKHO UCIIOJIb30BaHUE
BUJICOMATEPUATIOB), B3aUMOJICUCTBHE IIMHKA W JKeJe3a C pPAacTBOpAMU KHUCIOT H
IeJI0Yei, KAYECTBEHHBIE PEAKIIMM HAa HEOPTaHMYECKHWE aHWOHBI, KATUOH BOJOpPOJa U
KaTHOHBI METAJJIOB, B3aUMOJICHCTBUE TUIPOKCHUIOB aIFOMUHUS U IIMHKA C PacTBOpaMu
KUCJIOT W IIeJIoYeH, pEeIlIeHHEe SKCIEPUMEHTANBHBIX 3a/7ad Mo Temam «l ajmoreHsr»,
«Cepa u e€ coenuHeHUs», «A30T U hochop U UX coequHEeHUs», «MeTamibl TJIaBHBIX
NOATPYII», «MeTauibl TOOOYHBIX MOATPYIII.

XuMHA U KU3Hb.

Ponp xumun B oOecriedeHUM YCTOWYMBOTO pa3BUTHS uernoBeuecTBa. [loHsaTue o
HAay4YHBIX METOJAaX MO3HAHHMS W METOAOJOTMM HAay4yHOTo wHccienoBaHus. HayuHble
MPUHLIUNBI OpraHU3allid XUMHUYECKOrOo MpOu3BOJCTBA. [IpOMBINUICHHBIE CIIOCOOBI
MOJTYYEHHsS] BaXKHEHIIMX BEIIECTB (HAa MpPUMEpPE MPOU3BOJCTBA aMMHaKa, CEPHOU
KHUCJIOThI, MeTaHoua). [IpombliieHHbIe COCOOBI MOJYYeHUsI METAUIOB U CILJIABOB.
XUMHUYECKOE 3arps3HEHUE OKPYXKAOUIEHW Cpelbl U €ro mociueactesus. Pons xumuu B
o0ecTieYeHUN dHEPIeTHICCKON 0€30IMacCHOCTH.

XuMUs U 300pOBbE UesloBeKa. JIekapcTBeHHbIe cpencTia. [IpaBuia ncnosib3oBanus
JIEKapCTBEHHBIX IIpenapaToB. Poyib XUMUU B Pa3BUTUU MEIUIIMHBI.

XUMHUSL TUIM: OCHOBHBIE KOMIIOHEHTHI, TMHUILEBbIE Jg00aBkH. Ponb Xxumuu B
obecrieyeHuH MUIEeBOM 0€30MacHOCTH.

Kocmetnueckue wu  mapdromepHsie cpenctBa. beitoBas xumus. [IpaBuna
0€30macHOr0 MCTMOIB30BAHMS MPETIapaTOB OBITOBOW XUMHUHU B TTIOBCETHEBHOMN KU3HHU.

XUMHSI B CTPOUTENHCTBE: BAKHEHIITHE CTPOUTEIbHBIE MaTeprabl (IleMEHT, OETOH).

XuMHUsI B CEIbCKOM X03sicTBe. OpraHu4ecKrue U MUHEPAIbHbBIE YTIOOPEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHaybl, KpacKd, CTEKJIO, KepaMHKa.
Marepuaiel i 3JeKTpOoHUKU. HaHOTEXHONOTHN.



Pacuérnbie 3anaum.

Pacuérel: Macchl BemiecTBa WM 00bEMA ra3oB IO HU3BECTHOMY KOJHUYECTBY
BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOUIMX B PEAKIIMM BEIIECTB, MACCHI
(0OBEMa, KOJIMYECTBA BEIECTBA) MPOJYKTOB PEAKIMHU, €CIU OJIHO U3 BEIIECTB UMEET
npuUMecH, Macchl (00bEMa, KOJMYECTBA BEUIECTBA) MPOAYKTA PEAKIMHU, €CIU OJTHO W3
BEIIECTB JAaHO B BHUJIE PACTBOpPA C OMNPEACIEHHOM MaCCOBOW JOJIEM PacTBOPEHHOTO
BEILIECTBA, MACCOBOM JIOJIM M MOJIIPHOM KOHUEHTpAIlMU BELIECTBA B PACTBOPE, JOJU
BBIX0/Ia IPOIYKTA PEAKIUU OT TEOPETHUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MeXNpeaIMETHBIX CBSI3€M MPU U3YYEHUH OOIIEH M HEOopraHU4eCcKOM
xumuu B 11 Kiacce oCylIECTBISICTCS Yepe3 MCMOIb30BAHUE KaK OOIIMX €CTeCTBEHHO-
HAYYHBIX MOHATUN, TaK U MOHATUN, IPUHATHIX B OTACIbHBIX MPEIMETaX €CTECTBEHHO-
Hay4HOT'O LIUKIIA.

OOmMe ecTeCTBEHHO-HAy4YHbIE IOHATHSA: SIBJIEHUWE, HAy4YHbIM (aKkT, rumoresa,
TEOpHUsl, 3aKOH, aHaM3, CHUHTE3, KIACCHU(PUKALHs, MEPUOJIUYHOCTb, HAOIIOJEHUE,
M3MEPEHHE, IKCIIEPUMEHT, MO/IEJIb, MOJICIINPOBAHUE.

®uznka: MaTepusi, MUKPOMHUDP, MaKpOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOMBI, PAIMOAKTUBHOCTb, MOJIEKYJA, 3HEPreTUUYECKUH YpPOBEHb, BEILECTBO, TEIIO,
00BEM, arperaTHoe COCTOSTHUE BEUIECTBa, HJAEaJbHBIA ra3, (U3NYECKUE BEIMYMHBI,
€AMHUIIBI U3MEPEHHMSI, CKOPOCTh, SHEPIHs, Macca.

buonorus: kineTka, opraHusM, 3KocHcTeMa, Ouocdepa, MeTabOIM3M, MaKpo- U
MUKpPO3JIEMEHTBI, OCJIKH, >KUpPbI, YIJIEBOAbI, HYKIECUHOBBIE KHUCIOTBHI, (EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK SHEPTUHU B IKOCUCTEMAX.

['eorpadusi: MHHepasbl, TOpHbIE TIOPOJIbI, TOJIE3HbIE HCKOMAeMble, TOIINBO,
pecypchl.

TexHonorus: XUMHYECKass MPOMBIIUIEHHOCTb, METAJULypPIUs, CTPOUTEIbHBIC
MaTepHabl, CEJIbCKOXO3SMCTBEHHOE IPOM3BOJACTBO, IMUIIEBAS MPOMBIILIEHHOCTD,
(apmaneBTUYECKass MPOMBIIUIEHHOCTh, MPOU3BOACTBO KOCMETHYECKHX IpEnapaTos,
MPOU3BOACTBO KOHCTPYKLIMOHHBIX MAaTEpHAJIOB, 3JIEKTPOHHAS MPOMBIIUICHHOCTD,
HAaHOTEXHOJIOTUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS HPOI'PAMMBI 11O
XUMHUHN HA VYIJYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTCTBHU € CUCTEMHO-IESTEIIBHOCTHBIM MOJX0I0M B CTPYKTYPE JIMYHOCTHBIX
pE3yNbTaTOB OCBOEHUS MpeaMeTa « XUMHUs» Ha YPOBHE CPEAHEro OOIIEro o0pa3zoBaHus
BBIJICJICHBI  CJIEYIOLIME COCTABJISAIONIME: OCO3HAHUE OOYyYalOUUMMHUCA POCCHUICKON
IPAKIAHCKOW HMJACHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U
CaMOOTIPE/ICIICHUIO; HAJU4YMe MOTHUBAIIMM K OOYYEHHIO; TOTOBHOCTh M CHOCOOHOCTD
oOy4Jaronmxcsi pyKoBOJICTBOBATbCSI MPUHATHIMA B OOIIECTBE IMpaBUJIaMU U HOpMaMH
MOBE/ICHNUS; HAJTMUKE IPABOCO3HAHUS, SKOJIOTHUYECKON KYJIbTYpPbl; CHOCOOHOCTH CTaBHUTh
LEJIU U CTPOUTH )KU3HEHHBIE IJIAHBI.

JIndHOCTHBIE ~ pe3yJabTaThl  OCBOEHUA  mHpeameTa  «XHMHS»  OTPaKaroT
c(OPMUPOBAHHOCTh ~ OMbITAa IO3HABATEIBHOM M  NPAKTHUUYECKOH  JESTEIbHOCTH
oOyuaroiuxcst B IpoLEecce peaan3aluuy 00pa30BaTeaIbHON AESITENbHOCTH.

JInyHOCTHBIE ~ pE3ylbTaThl  OCBOEHUA  HpeaMeTa  «XHUMHS»  OTPAKAOT
c(OPMUPOBAHHOCTh ~ OMbITAa TO3HABATEIBHOM M  NIPAKTHUUECKOH AESITENbHOCTU
00yyJaromuxcs B MPoIecce peaan3aiui o0pa3oBaTeIbHON AESTEILHOCTH, B TOM YUCIIE B
YacTH:

1) rpaKaaHCKOro BOCIIMTAHMA

OCO3HaHUsl OOYYaIOIIMMHUCA CBOUX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEM,
YBa)KEHHUS K 3aKOHY U ITPABOIMOPSIAKY;

MPEACTABICHUS O COI[MATIbHBIX HOpMaxX M MPaBUJIAX MEKIMYHOCTHBIX OTHOIIIEHUH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW AESATENBHOCTH NPHU CO3JAHUU YUYEOHBIX
MIPOEKTOB, PEUIEHUU YYEOHBIX M IO3HABATEIbHBIX 3a]a4, BBITOJIHEHHUH XUMUYECKUX
AKCIIEPUMEHTOB;

CIOCOOHOCTH MOHMMAaTh U MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apryMEHTHI
JIPYTUX MPU aHAIU3E PA3TMYHBIX BUIOB YU€OHOH JESITEIIbHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

LIEHHOCTHOT'O OTHOIIEHMS K UICTOPHUYECKOMY M HAYYHOMY HACIIEUIO0 OTEYECTBEHHOM
XUMUMY;

yBaXEHUsI K TIpolleccy TBOpYECTBA B O00JacTM TEOPUHM U MPAKTHUYECKOTO
NPUIOKEHUS! XMMUHU, OCO3HAHUS TOTO, YTO JAHHBIE HAYKH €CTh Pe3yJIbTaT JIUTEIbHBIX
HAOJIOICHUM, KPOMOTJMBBIX SKCHEPUMEHTAIBHBIX IMOMCKOB, TOCTOSHHOTO TpyAa
YYEHBIX U IIPAKTUKOB;

MHTEpECa M NO3HABATEIbHBIX MOTHMBOB B IMOJYYEHHH M MOCIEAYIOIIEM AHAIIN3E
uH(GOpPMALIUU O MEPEIOBBIX TOCTIKEHUSAX COBPEMEHHON OTEYECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO OBEACHMUS;



CIIOCOOHOCTH OILIEHMBATh CHUTYallH, CBS3AHHBIE C XUMUYECKUMHU SIBICHUSIMHU, U
IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAIIBHO-HPABCTBEHHBIE HOPMBI
Y LIEHHOCTHY,;

TOTOBHOCTH OLIEHUBATh CBOE MOBEJICHUE U MOCTYIKU CBOMX TOBAPHILEH C MO3UIUI
HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIEACTBUAN MOCTYIIKOB,;

4) popMupoBaHus KYJIbTYPHI 310POBbSI:

MOHMMAHUS LIEHHOCTEW 3I0pOBOT0 M 0e30macHoro odpasa *KHU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (PU3UYECKOMY U TICUXHUYECKOMY
3J10pPOBBIO;

coOmro/ieHns TMpaBuil  Oe30macHOro oOpalieHusi ¢ BeleCTBaMH B OBITY,
MOBCEIHEBHOM )KU3HH, B TPYJOBOM AEATEIBbHOCTH;

NOHUMAaHUSl LIEHHOCTH MpaBUJ WHAUBUIYAIBHOTO U KOJJIEKTUBHOTO O€30MacHOro
MOBEJEHUS B CUTYyaIUAX, YTPOKAIOUIMX 3I0POBBIO U KU3HHU JIFOJIEH;

OCO3HAaHUS TOCIEACTBUA W HEOPHUATHS BPEAHbIX MPUBBIYEK (YMOTpeOieHus
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B Y4EOHO-UCCIIEOBATEIbCKON JESATEIbHOCTH,
OOLIECTBEHHO TOJIE3HOM, TBOPUECKOM U JPYTUX BUAAX ACSITEIbHOCTH;

YCTAHOBKM Ha aKTUBHOE y4YaCTHE B PEIICHUH IMPAKTUYECKHX 3a]ad COLMAJIbHOU
HaIpaBJICHHOCTH (B paMKaX CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPAaKTUYECKOMY M3YUYEHHUIO Mpodeccuil pa3inyHOro pojaa, B TOM YHUCIE
Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUI 110 XUMUH;

YBaXEHUS K TPYAY, JIIOASIM TpyAa U pe3yiabTaTaM TPyAOBOU I€ATEIbHOCTH;

TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY MHIMBUAYaJIbHOW TpaeKTOpuM oOpa3zoBaHMUs,
Oyayuiel mpodeccun W peanu3aluyd COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEH K XHWMHH, HHTEPECOB U MOTpeOHOCTEH
00111eCTBa;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJOTUYECKH LEJIECOO0pPa3HOr0 OTHOUIEHUSI K MPUPOJIE KaK HCTOYHHUKY
CYILLIECTBOBAHMS KU3HU Ha 3EMIIE;

NOHMMaHUsl TJ00AIbHOIO  XapakTepa HKOJOTMYECKUX MpoOieM,  BIMSHUS
SKOHOMHUYECKUX MPOLECCOB HA COCTOSIHUE MTPUPOJHON U COLMANIBHOU CpEebL;

OCO3HaHUsI HEOOXOIMMOCTH HCIOJIb30BAaHUS JTOCTIKEHUH XUMUU JJIs pPELICHHS
BOIIPOCOB PALIMOHAIIBHOTO MTPUPOAOIIOIb30BaHNUS;

AKTUBHOTO HENPUATHS JNEHUCTBUM, INPUHOCIIUX Bped OKPYXKAIOUIECH INPUPOIHOU
cpelne, yMEHHUs MPOTHO3MPOBATH HEOIArONPHUSATHBIE 3KOJIOTMYECKUE TOCIEACTBUS
MPEANPUHUMAEMBIX IEUCTBUN U IIPEIOTBPAILATh UX;

HaJU4Msl Pa3BUTOTO SKOJIOTUYECKOTO MBIIUIEHHUS, SKOJOTMYECKON KYJIbTYpPBbI, OIbITa
NEATENBbHOCTH JKOJOTMYECKON HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS MMH B
MO3HABATENbHON, KOMMYHUKATUBHON U COIL[MAIBHOM MPAaKTHUKE, CIOCOOHOCTH U YMEHHUS
aKTUBHO NMPOTHUBOCTOSTH UJCOJIOTUU XeMO(poOuu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:



MHPOBO33PEHHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
0OIIIECTBEHHON TPAKTUKH;

NOHUMAaHUS CeU(PUKH XUMHUHM KaK HAYKH, OCO3HaHUsS €€ pojiu B (hOPMUPOBAHUU
pPallMOHAIIBHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUU IIeJIOCTHOTO TPEACTaBlICHUs 00
OKPY’KAIOLIEM MHUpPE KaK O €IWHCTBE MPHUPOJbI U YEIOBEKA, B MO3HAHWU MPUPOIHBIX
3aKOHOMEPHOCTEH U PEIICHUH MPOOJIEM COXPAHEHUSI IPUPOTHOTO PABHOBECHS;

yOeKAEHHOCTU B 0COO0I 3HAUYMMOCTH XUMHHU JJIsI COBPEMEHHOW [TUBUJIM3AIUU: B €€
I'YMaHHCTHYECKOW HANpaBICHHOCTH W Ba)XXHOW pOJM B CO3JaHUM HOBOM 0azbl
MaTepUaTbHOU KYJIbTYpPHl, B PEHICHUU TIOOATBHBIX MPOOJIEM yCTOWYHUBOTO Pa3BUTHS
YEJIOBEYECTBA —  CBIPEBOM, DHEPreTHUYECKOM, TMHIIEBOM U  IKOJOTHYECKOU
0€30MacHOCTH, B Pa3BUTUHU MEIUIMHBI, 00ECIEUCHUH YCIOBUM YCHEIIHOrO TpyJda U
HKOJIOTUYECKH KOM(OPTHOM KMU3HU KaXJA0T0 YieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: MOHUMAHUSA CYIIHOCTA METOJOB MO3HAHUS,
HCTIOJB3YEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIh30BaTh IOIyYaeMbIe
3HAHUA JIJIsl aHaliM3a U OOBSICHEHUS SIBJICHUN OKPYKAIOIIETO MUPa U MPOUCXOJAIINX B
HEM U3MEHEHUM, YMEHUs JejiaTb 0OOOCHOBAHHBIE 3aKJIOUCHHUS HAa OCHOBE HAYYHBIX
($aKTOB U UMEIOIIMXCS JAHHBIX C IEJIbIO TTOJYYECHHUS! JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS JJI PEIICHHUS
po0JieM B peasbHbIX KU3HEHHBIX CUTYaIIUSIX;

MHTEpeCca K MO3HAHUIO, UCCIIEI0BATEIIbCKOMN AEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U caMOOOPa30BaHUIO, K
AKTUBHOMY TOJIYYCHUIO HOBBIX 3HAaHWW MO XWUMHUU B COOTBETCTBHUM C >XKU3HEHHBIMHU
MOTPEOHOCTIMU;

MHTEpeca K OCOOEHHOCTSIM TpyJa B pas3lWyHBIX cdepax npodheccuoHaTbHON
JNEATEIBHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIe PE3yJbTaThl OCBOSHHS MPOTrpaMMbl IO XHMHUW Ha YPOBHE
CcpeaHero oo1ero 00pa3oBaHus BKJIHOYAIOT:

3HAYUMBbIE TUTSI dbopmupoBaHUs MHUPOBO33pPEHUS oOyuaromuxcs
MEXAUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIeHAYyYHbIE TMOHSATHSA, OTpaKarouue
[IEJIOCTHOCTh HAay4YHOW KApTUHBI MHUpa M CHEMU(PHUKY METOJIOB  IMO3HAHUS,
UCIIOJIB3YeMBIX B €CTECTBCHHBIX HayKax (MaTepus, BEIISCTBO, JHEPTHUs, SBJICHUE,
MPOIECC, CHCTeMa, HAy4dHbI (hakT, MPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpusl, KCCIIeI0BaHNE, HAOIIOICHNE, U3MEPEHHE, IKCIICPUMEHT U JIPYTHE);

YHUBEpCaANbHBIC ydeOHbIC JelcTBHsS  (ITO3HABATCIIbHBIC, KOMMYHHKATHBHEBIC,
peryJisTuBHbBIE), obecnieunBatomue GopmupoBanue (yHKIIMOHATHHOW TPAMOTHOCTH U
COIMAIbHON KOMITETEHIINN 00YyJarouxcs;

CIIOCOOHOCTh OOYYAIOIIMXCS KCIOJB30BaTh OCBOCHHBIE MEXIUCITUIUIMHAPHEIE,
MHUPOBO33pEHUYCCKNEC 3HAHKS M YHUBEPCAIbHBIC yUeOHbIC ICUCTBYS B TTO3HABATEIILHON 1
COLIMAJIBHOM ITPAKTHUKE.



MeTaHpeI[MeTHBIe PE3YJIbTATBI OTPAXKAOT OBJIAACHUC YHUBCPCAIIbHBIMU y‘-Ie6HBIMI/I
I[MO3HaBAaTCIbHBIMHA, KOMMYHUKATUBHBIMHA U PCTYIIATHBHBIMU I[GﬁCTBH)IMPI.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA
1) 6a30BbIe JIOTHYECKHE IeHCTBUA:

CaMOCTOSTENIbHO (POPMYyIUPOBATh W aKTyaIM3UPOBATh MPOOJIEMY, paccMaTpUBaTh
€€ BCECTOPOHHE;

ONPENEIATH LIEIU AEITEIbHOCTH, 3aaBas [apamMeTpbl U KPUTEPUH UX JOCTHIKECHUS,
COOTHOCHUTB PE3YJIbTAThI IESITEIBHOCTH C IIOCTABICHHBIMU LESIMU;

VICIIOJIB30BATh IIPU OCBOCHUM 3HAHUU NMPUEMBI JJOTUYECKOTO MBIIIJICHUS: BBIICIATh
XapakTepHble IMPU3HAKA NOHATUM M YCTAaHABJIMBATH MX B3aUMOCBS3b, HCIOJIB30BaTh
COOTBETCTBYIOIINE MTOHATHS JUIsl OOBSICHEHUS OTACIBHBIX (DAKTOB U SBICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPUHU JJIsl KIACCU(PUKAIMU BEMIECTB M XUMHYECKUX
pEeaKLHnii;

YCTaHaBJIMBATh IPUYUHHO-CIICICTBEHHBIE CBI3U MEXY U3YUYaeMbIMU SIBIICHUSIMU;

CTPOUTDH JIOTUYECKHE paCCyXkJACHUS (MHAYKTUBHBIC, JETyKTUBHbBIC, [0 aHAJIOTHUH),
BBIABJSATH 3aKOHOMEPHOCTH U IPOTHUBOPEYMUS B PACCMATPUBAEMBIX  SIBIICHUSX,
(bOopMyIHpPOBATH BHIBOJIBI U 3aKITIOUEHUS;

NPUMEHATh B TMPOLECCE IMO3HAHUS WCMHOJIb3YEMbIE B XUMHHU CHMBOJMYECKHE
(3HaKOBBIE) MOJICNIM, MPEOOPA30BLIBATH MOJICIbHBIC MPEJACTABICHUS — XUMHYECKUM
3HaK (CMMBOJI) RJIEMEHTa, XUMUYECKass (popmyJsia, ypaBHEHHE XUMUUYECKOW peakiuu —
Opy  pEHICHUU Y4YeOHBIX TO3HABATENBbHBIX U TMPAKTHUYECKUX 3a/ad, IPUMEHSTh
Ha3BAHHBIC MOJICJIBHBIE IIPEACTABJICHUS JUIsl BBISIBICHUS XapaKTEPHBIX IIPU3HAKOB
MU3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKLIUN.

2) 0a30BbIe MCCIIeI0BaTEIbCKHE AeiiCTBUA:

BJIaJIETh OCHOBAMHU METOJIOB HAYYHOI'O MO3HAHUSA BEIIECTB U XUMHUYECKUX PEAKIIUM;

dbopMyIUpoBaTh 1EIM U 3aJa4d MCCIEIOBAHUS, WCIOJIL30BaTh IMOCTABJIICHHBIC U
CaMOCTOSITENIbHO C(OPMYJMPOBAHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI i1 (POPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXJICHUU;

BJIAJIETh HABBIKAMHU CaAMOCTOATEIBHOIO IUIAHUPOBAHUS U NIPOBEICHUS YUYEHUUECKUX
AKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HaOJIIOJaTh 3a XOJOM Tpollecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh €ro pe3ysbrar, (GOopMyIupoBaTh OO0O0OIICHUS U
BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTU pE3YJIbTATOB MCCIIEIOBAHUS, COCTAaBJISIThH
000CHOBaHHBIN OTUET O MPOJIeTIaHHON padoTe;

OpUOOpETaTh OMBIT YYEHUYECKOW HCCIEA0BATENIbCKON U MPOEKTHOMN JIEATENbHOCTH,
MIPOSIBJISITH CIOCOOHOCTh ¥ TOTOBHOCTH K CAMOCTOSITEIIbHOMY TTOMCKY METOJ/IOB PEIICHUS
MPAKTUYECKUX 337a4, TPUMEHEHHIO PA3JIMYHbIX METOA0B IMO3HAHMUS.

3) paGora c unpopmanueii:

OPUEHTUPOBATLCA B PA3JIMUHBIX HUCTOYHUKAX HHGOpPMAIMU (HAYYHO-TIOMYJIsIpHAs

JuTepaTypa XUMHYECKOTO COJEp KaHusl, CIIpaBOYHbIE MocoOusi, pecypchl MHTEepHETA),



aHAJIM3UPOBATh UH(POPMALIMIO PA3TUYHBIX BUIOB U (OPM NPEICTABICHUS, KPUTHUECKU
OLIEHUBATH €€ TOCTOBEPHOCTh U HEMPOTHUBOPEUYUBOCTH;

(opMyIUpPOBATH 3aMIPOCHI U MPUMEHSTH pa3jIMYHblE METO/bI MPU MOUCKE U 0TOOpE
UHpOpMaIU, HEOOXOIUMOH JIJIs1 BBIIIOJIHEHUS YUEOHBIX 3a/1a4 ONpeeIEHHOIO TUIIA;

npuoOpeTaTb  OMNBIT  HCIOJIB30BaHMS  MH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI U Pa3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMAIBbHYIO (DOpMY MpeacTaBlieHUs HHQPOPMAIUH
(cxeMbl, TpaduKH, JUarpaMmbl, TaOJHUIIBI, PUCYHKH U IPYTHE);

MCIIOJIb30BaTh HAYYHBIA SI3bIK B KAaueCTBE CPEJCTBA MpU paboTe ¢ XUMHUYECKOU
UHpOpMaMeil: IPUMEHATh MEeXIpeAMETHbIE ((PU3NUECKUE U MATEMATUUECKHE) 3HAKU U
CUMBOJIbI, (hOpMyIIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISTHOCTH.

KoMMyHuKaTHBHbBIE YHUBEpPCcAJIbHbIE YYeOHbIE TeiCTBHA:

3aJ1aBaTh BOMPOCHI 10 CYIIECTBY 00CYK/1aeMOM TEMbI B XOJC JTHAJIOTa H/HITH
JUCKYCCHUH, BBICKA3bIBaTh HJICH, (DOPMYJIHUPOBATh CBOM MPEUIOKCHUS OTHOCUTEIBHO
BBITIOJIHCHUS MTPESIJIOKCHHOM 3a/1a4K;

BBICTYIIATh C MPE3CHTAIMCH PE3yJbTaTOB II03HABATEILHON JICATEIHLHOCTH,
MOJIyYEHHBIX CaMOCTOSITEIIBHO WJIM COBMECTHO CO CBEPCTHHKAMH IPH BBINOJIHCHHH
XUMHYCCKOTO OSKCIIEPUMCHTA, IMPAKTUYCCKOW pabOThI IO HCCIICJOBAHUIO CBOWMCTB
W3y4aeMbIX BEIIECTB, peaau3allii y4eOHOro MpoekTa, u (OpMYyJIMPOBATh BBIBOJBI TI0
pe3ynbTaTaM IPOBEACHHBIX HCCIICAOBAHMM MYTEM COIVIACOBAHMS IO3UIMHA B XOJE
00CyXIeHUsI 1 0OMEHa MHEHUSIMHU.

PeryisiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eliCTBHSA:

CaMOCTOSITEIbHO  IUIAHUPOBAaTh M OCYLIECTBJISATH  CBOK  MO3HABATEJIBHYIO
NEATEIbHOCTh, OmNpenensiss €€ Ueld W 3aJayd, KOHTPOJUpOBaTb U IO Mepe
HEOOXOMMOCTH  KOPPEKTUPOBATh  NpEAjiaraéMblii  alTOPUTM  JEHCTBUU  TIPHU
BBITIOJIHEHUM  YYE€OHBIX M HCCIEOBATENIbCKUX  3a7ad4, BbIOMpaTh HambOosee
3¢ PexTUBHBIN CIOCOO UX peHIeHUs ¢ yUETOM MOJIYICHHS] HOBBIX 3HAHHUM O BEIIECTBAX U
XUMUYECKUX PEAKIHUAX;

OCYIIECTBJISITh CAMOKOHTPOJIb  JIESITEIbHOCTH HAa OCHOBE CaMoaHali3a U
CaMOOILICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3yabTaThl OCBOEHHUS MPOTPAaMMbl MO0 XMMHUU Ha YriayOiIEHHOM
YpPOBHE Ha ypOBHE CpEIHEro o0Iero oOpa3oBaHHsS BKIIOYAIOT cCrenuduueckue s
yueOHOro mnpeamera «XUMHs» HayyHble 3HAHHSA, YMEHHUS U CHOCOOBI JAECHCTBHUH MO
OCBOCHMIO, HMHTEpIpPETalud M MpeoOpa3oBaHUIO0 3HAHWM, BHUIBI JAESITEIBHOCTH IO
MOJIYYEHHUIO HOBOTO 3HAHUS U MPUMEHEHHUIO 3HAaHUH B PA3JIMYHbIX YUYEOHBIX CUTyalUsX,
a TaKkXKe B peajbHBIX XU3HEHHBIX CUTYyallMAX, CBA3AHHBIX ¢ XUMHUEH. B mporpamme 1o
XUMUU TPEIMETHBIE PE3YJIbTaThl IPEICTABIEHBI I10 TOJaM U3Y4YCHHUS.



10 KITACC

[IpenMeTHbIe pe3yapTaThl OCBOEHHUS Kypca « OpraHudecKas XuMHUsD OTPaXKaroT:

c(hOpMHUPOBAHHOCTD MPEACTABICHUI: O MECTE€ U 3HAYEHUM OPraHUYECKOW XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ poJii B O0OECIEUECHUU YCTONYMBOTO Pa3BUTHS
YeJIOBEUECTBA B PEHICHUH MPOOJIEM HKOJIOTHYECKOM, IHEPreTUYeCKON U MHUIIEBON
0€30MacHOCTH, B Pa3BUTHH MEJUIMHBI, CO3/IaHUU HOBBIX MaTepuajioB, HOBBIX
HMCTOYHUKOB OJHEPruM, B OOECMEUYECHUU pPaIMOHAIBHOTO MPHUPOAOIOIB30BAHUSA, B
(bopMUPOBaHNN MUPOBO33PEHUS U OOIIEH KyIbTYphl YEJIOBEKa, a TAKXKE IKOJIOTHMUECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO H IPUPOJHOM Cpele;

BJIQJICHUE CUCTEMOW XMMUYECKUX 3HAHUM, KOTOpPAasi BKIIOYAET: OCHOBOIOJIATAFOIINE
TOHSATHS — XUMUYECKUIN DJIEMEHT, aTOM, SJIPO M AJIEKTPOHHAs 000J104Ka aTtoma, S-, p-, d-
aTOMHBIE OpOUTAIM, OCHOBHOE W BO30YKJIEHHOE COCTOSHUS aToMa, TMOpUIU3alIMs
aTOMHBIX OpOMTANEH, NOH, MOJIEKYJIa, BAJICHTHOCTb, 3JIEKTPOOTPHULIATEIbHOCTh, CTENIEHb
OKUCJIEHUSI, XUMHUYECKas CBA3b, MOJb, MOJISIpHAas Macca, MOJSAPHBIA OOBEM,
YIJIEPOJIHbIN CKeNeT, (yHKUMOHANbHAs TpYyIa, paguKall, CTPYKTYypHbIE (POPMYIIbI
(pa3BEpHYTHIE,  COKpAaIlEHHBbIE,  CKEJIETHBIE),  W30MEpUs  CTPYKTypHas U
IPOCTPAaHCTBEHHAs! (F€OMETpUYEcKasi, ONTHYECKasi), U30MEPhl, TOMOJIOTUYECKUIN psf,
TOMOJIOTH, YIJIEBOJOPOJIbI, KUCIOPOI- U a30TCOAEPKAIIUE OPIraHUYECKUE COECIUHEHNUS,
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIMHEHHUS; TEOPUH,
3akoHbl (mepuoguveckuid 3akoH /. V1. MeHneneeBa, Teopus CTPOCHHSI OPTaHMYECKHX
BeniectB A. M. byTiepoBa, 3aKOH COXpaHEHHsS] MAacChl BEIIECTB, 3aKOH COXPAHEHUS U
MPEBPAICHHS SHEPTUU NIPU XUMUYECKHUX PEAKIHUAX ), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI
A3bIK XMMHH, MHUPOBO33PEHUYECKUE 3HAHUSA, JIeXKallMe B OCHOBE IOHUMAaHUs
OPUYMHHOCTH U CHUCTEMHOCTH XWMHMUYECKHMX SIBJICHHWH; MPEACTABICHHUS O MEXaHU3Max
XUMUYECKUX PEAKLUUH, TEPMOJMHAMHYECKMX W KHUHETHYECKUX 3aKOHOMEPHOCTSIX HX
OpPOTEKaHWs, O B3aMMHOM BJIMSHUM aTOMOB W TpPYII AaTOMOB B MOJIEKYJax
(MHAYKTUBHBIN U Me30MepHbIN 3¢ dekTsl, opuentanTsl | u Il poxa); gakronoruueckue
CBEJICHUS O CBOMCTBaxX, COCTaBe, IMOJY4YEHHMH M O€30MaCHOM UCIOJIb30BAaHUU
BaKHEHIINX OPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOMN NEATEIbHOCTH YEJIOBEKA,
o0ILIMX HAYYHBIX MPUHIMIIAX XMMUYECKOIO MPOU3BOJACTBA (Ha MpUMeEpe MPOU3BOICTBA
METaHoJIa, IepepadoTKu HeTH);

cOPMUPOBAHHOCTh YMEHHI: BBIBIATH XapaKTEPHbIE TPU3HAKH IOHSATHM,
YCTaHaBIMBAaTh HUX B3aUMOCBS3b, HCIIOIB30BATh COOTBETCTBYIOIIWE MOHSTHS IpHU
ONMCAaHUM COCTaBa, CTPOCHUS U CBOMCTB OPTaHMYECKUX COCANHEHU;

c(hOpMHUPOBAHHOCTh YMEHMUIA:

UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY [iJIi COCTABJIEHUS MOJEKYISIPHBIX MU
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAUIEHHBIX W CKEJIETHBIX) (OPMYJ OpraHUYECKUX
BELECTB;

COCTABJISITh YPAaBHEHMSI XMMHUYECKHX pPEaKUUd M pacKpbhlBaTh HUX CYLIHOCTb:
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIUI TOCPEACTBOM COCTABJICHHS JIEKTPOHHOTO
OanaHca 3THX peakUui, peakuil HOHHOrO0 OOMEHa MyTEM COCTaBIIEHUS UX MMOJIHBIX U
COKpPAIEHHBIX NOHHBIX YPAaBHEHUM;



W3rOTaBIMBAaTh MOJEIN MOJEKYJ OPraHWYECKHX BEIIECTB JUISl WLIIOCTPALUU HUX
XUMHUYECKOTO U POCTPAHCTBEHHOTO CTPOEHUS;

c(hOPMUPOBAHHOCTh yYMEHUH: YyCTaHABIMBATh MNPUHAMJIEKHOCTh HM3YyUYEHHBIX
OpraHUYEeCKUX BEIIECTB MO UX COCTAaBY U CTPOCHHUIO K OMPEACIEHHOMY KJaccCy/Tpyrie
COCMHEHUN, JaBaTh UM Ha3BaHHUs 10 cucTeMartuueckorl HomeHkjarype (IUPAC) u
MPUBOJNTH TPUBHUAIBHBIE HA3BAHMS ISl OTIAEIBHBIX IPEICTABUTENIEH OPTraHUYECKUX
BEIICCTB  (ITWJICH, AalEeTWIEH, TONYOJd, T[JIMIEPUH, OSTWICHIJIMKOIb, (EHO,
dopManbaeru, ameraibAeTHA, aleToH, MypaBbUHAs KHCJIOTa, YKCYyCHas KHCIOTa,
CTEapHHOBasi, OJIEMHOBAas, MNAJIbBMUTHHOBAS KHCJOTHI, T[JIMIMH, aJlaHWH, MajiabTO3a,
bpyKTO3a, aHWIIMH, AUBUHUJ, U30TIPEH, XJIOPOIPEH, CTUPOJI U JPYTHE);

c(hOpPMHUPOBAHHOCTh YMEHHUS OMPEIEIATh BUJI XUMHUYECKOU CBS3M B OPTraHUYECKUX
COEIMHEHUSIX (KOBAJICHTHAsI U MOHHAS CBS3b, G- U T-CBS3b, BOJIOPOHAS CBA3b);

c()OPMUPOBAHHOCTh ~ YMEHUSI INPUMEHATH  TOJOXKEHHUS TEOPUU  CTPOCHHUS
opranuueckux BemiecTB A. M. BbytnepoBa mjisi 0OBsICHEHHsS] 3aBUCUMOCTH CBOICTB
BEILIECTB OT UX COCTaBa U CTPOEHUS;

c(OpMHUPOBAHHOCTh YMEHHI XapaKT€pU30BaTh COCTaB, CTPOEHUE, (PU3HYECKHE U
XUMHUYECKHE CBOMCTBA TUIUYHBIX MPEICTABUTEIECH PA3IMUYHBIX KJIACCOB OPTraHUYECKUX
BEIIECTB: AJKAHOB, LIMKJIOAIKAHOB, AJKECHOB, AJKAJMECHOB, AJIKWHOB, apOMAaTUYECKHUX
yIJI€BOJOPOIOB, CIIUPTOB, albJETHJIOB, KETOHOB, KApPOOHOBBIX KHUCIJIOT, HMPOCTBIX U
CJIIOXKHBIX 3(UPOB, KUPOB, HUTPOCOCAMHEHUH M aMUHOB, AMHHOKHUCIOT, OEJIKOB,
YII€BOAOB (MOHO-, M- M TOJIMCAXaPHUIOB), WIUIIOCTPUPOBATH T€HETHUYECKYIO CBS3b
MEXJy HUMH  YPaBHEHUSMH  COOTBETCTBYIOIIMX XHMMHYECKHX  peaKkIuil ¢
MCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOpPMYT;

c(OpPMUPOBAHHOCTh YMEHHUS TOATBEP)KIaTh HAa KOHKPETHBIX IpPHUMEpax XapakTep
3aBHCHUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPraHUYECKUX COCAMHEHHUN OT KPATHOCTH U
TUIIA KOBAJICHTHOM CBSI3U (G- U M-CBSA3M), B3aMMHOT'O BIIMSHUSL aTOMOB U TPYII aTOMOB
B MOJIEKYJIaX;

c(hOPMHUPOBAHHOCTh YMEHUS XapaKT€PU30BATh HICTOYHUKH YIJIEBOJIOPOJHOTO ChIPbS
(HedTh, TPUPOAHBIA Tra3, Yrojib), CHOCOOBI €ro mnepepaboTKU M MPAKTUYECKOE
MIPUMEHEHNE TPOYKTOB NEPEPadOTKY;

c(OpMUPOBAHHOCTH BJIa/ICHUS CUCTEMOM 3HAHUM O €CTECTBEHHO-HAYYHBIX METO/Iax
MO3HaHUS — HAOJIOJECHUH, U3MEPEHUH, MOJACIUPOBAHNH, SKCIIEPUMEHTE (pealbHOM U
MBICJICHHOM) U YMEHMS IPUMEHSTh 3TH 3HAHUS;

c(OPMUPOBAHHOCTh YMEHHS MPUMEHSITb OCHOBHBIE OIEPALUUA MBICIUTEIHbHOM
NEeSATEIbHOCTH — aHallu3 W CHUHTE3, CpaBHEHUE, OO0OOLIEHHE, CHUCTEMAaTHU3AIHIO,
BBISIBJICHUE TNPUYMHHO-CIIEJCTBEHHBIX CBS3€H — JUIsl M3Y4YEHUsI CBOMCTB BEILECTB M
XUMHUYECKUX PEaKIIUM;

c(OpPMUPOBAHHOCTh YMEHHI: BBIABIATH B3aUMOCBS3b XUMHYECKHX 3HAaHUH C
MNOHATUSIMH U TIPEJCTABICHUAMH JIPYTHX €CTECTBEHHO-HAYUYHBIX MPEAMETOB i Oojiee
OCO3HAaHHOT'O IOHHWMAaHHS CYIIHOCTH MaTe€pUalbHOIO €IMHCTBA MHpPA, UCIOJb30BATh
CUCTEMHbIE 3HAHHs [0 OPraHUYEeCKOW XUMHUHU Al OOBSICHEHHS M MPOTHO3WPOBAHUS
SBJICHUM, UMEIOIINX €CTECTBEHHO-HAYUHYIO IPUPOLY;



c(OpPMUPOBAHHOCTh YMEHUMN: MPOBOJIUTH PAcUEThl MO XUMHUYECKUM (OpMylIaM H
YpaBHEHUSIM XMMHUYECKUX PEAKLMid ¢ MCHOJIb30BaHUEM (PU3NYECKHX BEIMYMH (Macca,
00BEM ra3oB, KOJIMYECTBO BEIIECTBA), XaPAKTEPU3YIOIIHUX BEIIECTBA C KOJIUYECTBEHHON
CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMUYECKOU (POpMYJIbl BEIIECTBA MO U3BECTHBIM
MAacCOBBIM JIOJSIM XMMHYECKUX OJEMEHTOB, TMPOJYKTaM CropaHusi, IUIOTHOCTH
ra3o000pa3HbIX BEUIECTB;

c(hOpPMUPOBAHHOCTh YMEHHUH: MPOTHO3UPOBATh, AHAIM3UPOBATh M OILIEHHWBATH C
MO3UINI KOJOTHYECKONH O€30MacHOCTH TMOCIEACTBHS OBITOBOM M MPOW3BOJCTBEHHOU
NEATEIbHOCTH YEJIOBEKAa, CBS3aHHOW C MEepepadOTKOM BEIIECTB, HCIOJIb30BATh
MOJIYYCHHBIC 3HAHMS [JIsl TPUHSTHS TPAMOTHBIX pEUICHUN NpoOsieM B CUTyalusX,
CBSI3aHHBIX C XUMHEH;

c(hOPMUPOBAHHOCTh yYMEHUH: CAMOCTOSITEIbHO IUJIAaHUPOBATh M  MPOBOAMTH
XUMUYECKUN SKCHEPUMEHT (MOJIy4eHUE U U3YYEHHE CBOMCTB OPraHMYECKUX BEILECTB,
KAueCTBEHHbIE PEAKLUU YTIEBOJOPOAOB PA3IMUHBIX KIACCOB U KUCIOPOACOAEPKAIINX
OpraHUYECKUX BEIIECTB, PEIICHHE 3KCIEPUMEHTANIbHBIX 3a/Jad IO PaclO3HABAHUIO
OpPraHUYeCKUX BEIIECTB) C COONIOJICHUEM TIpaBUJl 0e€30MacHOrO OOpalieHusi ¢
BEIIECTBAMU U JTAOOPATOPHBIM 000pyA0BaHUEM, (GOPMYINPOBATH LIE€TIb UCCIIEJOBAHMUS,
OPEICTaBIATh B Pa3IMYHON (opMe pe3ylbTaThl 3KCIEPUMEHTa, aHAJIW3UpOBaTh U
OLICHUBATh UX JIOCTOBEPHOCTB;

c(hOpMHUPOBAHHOCTh YMEHMUIA:

co0JifoaTh MpaBWJia SKOJOTMYECKU I1I€JIeCO00pa3HOro TMOBEACHUS B OBITY U
TPYJOBON JNESATEILHOCTH B LEISAX COXPAHEHHS CBOETO 3/I0pPOBbs, OKpYy>Karoulei
MPUPOTHON Cpefbl U JOCTHIKEHUSI €€ YCTOMUNBOIO Pa3BUTHS;

OCO3HaBaTh OIACHOCTb TOKCHYECKOIO JIEWCTBUSL HA JKHUBBIE OPTaHHU3MBI
OIPEICIEHHBIX OPraHNYECKHUX BEIIECTB, TOHUMAs CMbICH TTokaszareis [1JIK;

aHAJIM3UPOBATh  LEJIECOO0pPa3HOCTh NPHUMEHEHHS OpPraHUYECKUX BEIIECTB B
IPOMBILUIEHHOCTH U B OBITY C TOUKH 3pEHUSI COOTHOIIEHUSI PUCK-TI0JIb34;

c()OPMUPOBAHHOCTh ~ YMEHMI:  OCYIIECTBISATH  LI€JICHANIPABICHHBIM  IMOUCK
XUMUYECKON MH(OpMAIMU B pPa3jIMYHbIX HCTOYHMKAX (Hay4yHas U y4yeOHO-HayyHas
auTeparypa, CpeAcTBa maccoBoil MH(popmanuu, MHTEpHET W Apyrue), KpUTHUECKU
aHAJIM3UPOBATh XMMHUYECKYI0 HH(pOpMaIUio, nepepadarbiBaTh €€ U HCIOJIb30BaTh B
COOTBETCTBHUH C IMOCTABJICHHOH yueOHOI 3a1ayeil.

11 KJIACC

[IpenmeTHble pe3ysbTaThl OCBOCHHS Kypca «OOIas M HEopraHu4eckas XUMUSH)
OTpaXKaroT:

c(hOpPMHUPOBAHHOCTh  MPEJCTABICHUN: O MaTepuUaJbHOM E€IWHCTBE  MHUpAa,
3aKOHOMEPHOCTSIX M MTO3HABAEMOCTH SIBIICHUM MPUPOJbI, O MECTE U 3HAUYCHUN XUMHUHU B
CHUCTEME E€CTECTBEHHBIX HAayK U €€ poJiM B OOECIEUYCHHH YCTOWYMBOTO Pa3BUTHS, B
pelieHnu MpoOJIeM SKOJOTHYSCKOM, JSHEPreTHYSCKOW W THIEBOM O€30IMacHOCTH, B
Pa3BUTHU MEIWIIMHBI, CO3/IAHUHA HOBBIX MAaT€pPUAJIOB, HOBBIX MCTOYHUKOB 3HEPIUH, B
obecrieueHUn palMoOHaIBLHOTO MPUPOJOTOIB30BAHMS, B dbopmupoBaHUU



MHUPOBO33PEHUS M OOIIEH KyJIbTYphl UETIOBEKA, a TAKXKE HKOJIOTHYECKH 00OCHOBAHHOTO
OTHOILIEHUS K CBOEMY 370POBbIO U IPUPOIHOU CPELE;

BJIAJICHUE CUCTEMOW XUMUYECKUX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJIATAIOIINE
MOHATHUS — XUMUYECKUM AJIIEMEHT, aTOM, SIIPO aToOMa, U30TOMbI, SJIEKTPOHHAs 000JI0UKa
aToma, S-, p-, d-aToMHbICe OpOMTAJIM, OCHOBHOE M BO30YXIEHHOE COCTOSIHUS aToMma,
ruOpUAN3aLINS ATOMHBIX opOuTaNeH, WOH, MOJIEKYJIa, BAJICHTHOCTb,
ANEKTPOOTPHUILIATENIBHOCTh, CTENEHb OKHUCICHMS, XUMHUYECKas CBsA3b (KOBaJIEHTHA,
WOHHAs, METAJUIMYECKasi, BOJOPOJHAs), KPHUCTAIUIMYECKAs pEIETKA, XUMHUYECKas
peakuus, pacTBOP, DJIEKTPOJMUTHI, HEAIEKTPOJIUTHI, JJIEKTPOJIUTHYECKAS JUCCOLMALINS,
CTENEHb JIHUCCOLIMAIMU, BOAOPOAHBIM IOKa3aTellb, OKHUCIUTENIb, BOCCTAHOBUTEIID,
TETI0BOM 3P PEKT XUMUUECKON PEAKIINH, CKOPOCTh XUMUYECKON peakliui, XUMUYECKOE
paBHOBeCHUE; TEOPUM M 3aKOHBI (TEOpHUS DIEKTPOJIUTUYECKOW AMCCOLUALINH,
nepuoandeckuilt 3akoH .M. MenpaeneeBa, 3aKOH COXpaHEHHS] MAacChl BEIIECTB, 3aKOH
COXPaHEHHMS M MPEBPAILICHUSA SHEPTUM MPU XUMUUYECKHUX PEAKIHUAX, 3aKOH IMOCTOSIHCTBA
COCTaBa BEILIECTB, 3aKOH JIEHCTBYIOLIUX MAaCC), 3AKOHOMEPHOCTH, CAMBOJIMYECKUH S3BIK
XMMHWHU, MUPOBO33PECHUYECKHAE 3HAHUS, JICKAIINE B OCHOBE NMOHMMAHHS MPUYUHHOCTH U
CUCTEMHOCTH XHUMHWYECKUX SIBJICHHM; COBPEMEHHBIE MPEACTABICHUA O CTPOCHUU
BEIIECTBA HA AaTOMHOM, HOHHO-MOJIEKYJSIPHOM W HAaJAMOJIEKYJSPHOM YPOBHSX;
IIPEJACTABICHUS] O MEXaHW3MaX XHUMHUYECKUX pPEakUui, TEPMOAUHAMUYECKUX U
KUHETUYECKUX 3aKOHOMEPHOCTSAX HX MNPOTEKAHUSA, O XHMHUYECKOM pPABHOBECHH,
pacTBOpax M JUCHEPCHBIX CHUCTEMAaX; (PAKTOJIOTMYECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYYCHHH M O€30IaCHOM HCIOJIb30BAaHUU BAKHEUIIUX HEOPTraHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKOU JEATEIIbHOCTH 4YeJOBEKa, OOIIUX HAay4YHBIX
IIPUHIIUIIAX XUMUYECKOT0 ITPOU3BOICTBA;

c(hOPMHUPOBAHHOCTh yYMEHUH: BBISBIATH XapakTEpHbIC TMPU3HAKK TOHSITHH,
YCTaHABJIMBAaTh WX B3aMMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIUE IIOHATUS IIpU
ONMCAHUY HEOPTaHUYECKUX BEIIECTB U UX MPEBPALICHUM;

c(hOPMHUPOBAHHOCTh YMEHHUSI HCIOJb30BaTh XUMHUUYECKYID CHUMBOJMUKY  JUIs
cocTaBJieHUs] (POPMyIT BEIIECTB U YPAaBHEHUN XUMHUUECKUX PEAKIUi, CUCTEMAaTUUECKYIO
Homenknatypy (IUPAC) u TpuBuaibHbIC Ha3BaHUS OTACIBHBIX BEIICCTB;

c(OPMHUPOBAHHOCTh YMEHHUS OMPEIEIATh BAJICHTHOCTh M CTENEHb OKHUCIICHHUS
XUMUYECKUX OHJIEMEHTOB B COEAUHEHUSIX, BHUJ XUMHUYECKON CBSI3U (KOBaJICHTHAas,
WMOHHAsl, METAJJIMYECKAs, BOJOPOIHAS), TUIl KPUCTAIUIMYECKON PEIIETKH KOHKPETHOIO
BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUSI OOBSCHSITH 3aBUCUMOCTb CBOWCTB BEIIECTB OT BHA
XUMHUYECKON CBSI3M M THUMA KPUCTAIUIMYECKOW pemeéTkd, OOMEHHBbIH W JOHOPHO-
aKIENTOPHBIA MEXaHU3Mbl 00pa30BaHUsI KOBAJIEHTHOM CBSI3H,

c(hOpPMHUPOBAHHOCTh YMEHHUM: KIIaCCU(PHUIIMPOBATH: HEOPTaHUYECKUE BEIIECTBA TIO
UX COCTaBY, XMMHUYECKHE PEAKIMU [0 Pa3JIUYHbIM I[pPU3HAKaM (YHUCIYy U COCTaBy
pearupyronmx BeIECTB, TeIIoBoMy OJ(h(eKTy peakiuu, HU3MEHEHHIO CTeleHen
OKHCJICHUSI  DJIEMEHTOB, OOpaTUMOCTH, YYacTHIO KaTalau3aTtopa U Jpyrue);



CaMOCTOSITEIIbHO BHIOMPATh OCHOBAHUS W KPUTEPUU IS KIACCHU(PUKAINH H3ydaeMbIX
BEILIECTB U XUMUYECKUX PEAKIU;

c(hOpMHUPOBAHHOCTh YMEHUSI PACKPBIBaTh CMBICI Tepuoauyeckoro 3akona Jl. W.
MenneneeBa M JIEMOHCTPUPOBATH €r0 CHUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIIUU;

c(hOpPMHUPOBAHHOCTh, YMEHUH: XapaKTEPU30BaTh JJCKTPOHHOE CTPOCHHE aTOMOB U
MOHOB XMMHYECKUX OJJEMEHTOB IMEepBOro—4eTBEPTOro mnepuoaoB Ilepronnueckoit
cucrembl J[.MI. Menneneea, HCHONB3ys TMOHATUS «IHEPIETUUYECKHE YPOBHHY,
(QHEPreTUYeCKhe IOAYPOBHH», «S-, P-, O-aToMHBIE OpOUTAIN», «OCHOBHOEC W
BO30Y)KJIEHHOE HHEPreTUYECKUE COCTOSHUSA aToMa»; OOBICHATh 3aKOHOMEPHOCTHU
U3MEHEHUSI CBOWCTB XHMHYECKHX DJIEMEHTOB M HUX COCIMHEHUN M0 NEPUOJAM U
rpynnaMm Ilepuonmueckon cucremsl [l. M. MeHnpneneeBa, BaJ€HTHbIE BO3MOKHOCTHU
aTOMOB AJIEMEHTOB Ha OCHOBE CTPOCHUSI X DJIEKTPOHHBIX 000JI0YEK;

c(hOpPMHUPOBAHHOCTh YMEHUM: XapaKTepU30BaTh (OMHUCHIBATH) OOIIME XHUMHUYECKHE
CBOWCTBA BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE I'€HETUUECKON
CBSI3U  MEXKJYy  HEOPraHMYECKMMHU  BEIeCTBAMH C  TMOMOIIbI0  YpaBHEHUH
COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHIA;

c(hOpMHPOBAHHOCTH YMEHHUS pacKpbIBaTh CYIIHOCTb: OKHCIIUTEIIbHO-
BOCCTAaHOBUTEJILHBIX PEAKIINI MOCPEACTBOM COCTaBIIECHUS AJIEKTPOHHOIO OaiaHca dTUX
peakIuii; peakiuii HOHHOro oOMeHa MyTEM COCTaBJICHUSI UX TOJHBIX U COKpaIIEHHBIX
MOHHBIX YpaBHEHM; peakuuil THUIPOJIM3a; peakuil KoMmIulekcooOpa3oBaHusa (Ha
MpUMepe TUAPOKCOKOMILIEKCOB IIUHKA U ATIOMUHUSA);

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATh 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUECKUX
peakuii ¢ y4€TOM MX YHEPreTUUECKUX XapaKTEPUCTHK, XapaKTep U3MEHEHUSI CKOPOCTH
XUMHUYECKON peakIMy B 3aBUCUMOCTH OT PA3IUYHBIX (PAKTOPOB, a TAKXKE XapakTep
CMEILIEHHS] XUMHYECKOTO PABHOBECHS IO/]] BIUSHUEM BHEIIHUX BO3JACUCTBUN (TPUHLIMI
Jle larenbe);

c(hOpPMUPOBAHHOCTh YMEHUSI XapaKTepHU30BaTh XUMHUYECKHUE PEAKIIUM, JIeKaAIUE B
OCHOBE MPOMBIIIJIEHHOTO TOJIy4YeHUsI CEPHOM KHUCJIOThI, aMMHaKa, OOIIMe Hay4dHbIC
MIPUHLIUIIBI XUMUYECKUX MIPOU3BO/JICTB; 1e71ec000pa3HOCTh IPUMEHEHUS
HEOPTaHUYECKUX BEIIECTB B MPOMBIIIICHHOCTH U B OBITY C TOUYKHU 3PEHUSI COOTHOIICHUS
PHUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCThH BIIAJICHUSI CUCTEMOW 3HAHWM O METOJaX HAyYHOTO MO3HAHUS
SBJICHUM TPUPONBI — HAOIIO/ICHHe, W3MEpPEeHHUE, MOJCIUPOBAHUE, IKCIICPUMEHT
(peayibHBI W MBICJICHHBINA), HCMOJB3YEeMbIX B €CTECTBEHHBIX HayKaxX, YMEHHUS
NPUMEHSITh STU 3HAHUS TPU IKCICPUMEHTATBLHOM MCCJICIOBAHUU BEIIECTB W IS
OOBSICHEHUSI XUMHUYECKHX SIBJICHUW, HMEIOIIMX MECTO B TPUPOJIC, MNPAKTUYECKOU
NEATEIbHOCTH YEJI0OBEKa U B TOBCEIHEBHOM )KU3HH;

c(hOPMHUPOBAHHOCTh YMEHHMsI BBISBIIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSMU U TIPEICTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB JJisi OoJiee
OCO3HAHHOT'O0 MOHUMAaHUS MaTEPUATbHOTO €UHCTBA MUPA;



c(hOpPMHUPOBAHHOCTh YMEHHSI TPOBOJUTH PACUETHI: C HCMIOJIH30BAHUEM TOHATHN
«MaccoBasi JI0Jisl BEIleCTBA B PACTBOPE» U «MOJSIpHAs KOHIEHTPALMS; MaCChl
BEIIECTBA WK 00bEMA ra3a Mo U3BECTHOMY KOJIMYECTBY BELIECTBA, MAacce WM O0BEMY
OJIHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIUIOBOTO 3(PdeKTa peakiuu; 3HaUCHUsI
BOJIOPOJIHOTO TOKa3aTejlsl PacTBOPOB KHUCIOT M WIEJOYEH C H3BECTHOM CTEMEHBIO
JMCCOIMAINH; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIIMU, €CIIA OJIHO
W3 MCXOJHBIX BEHIECTB JAaHO B BHJIE PACTBOpPA C OMNPEACIEHHOW MaCcCOBOW OJEU
pPacTBOPEHHOrO BEIECTBA WM JaHO B H30BITKE (MMEET MPUMECH); JI0JM BBIXOJ]A
MIPOJIyKTa PEaKIuu; 00ObEMHBIX OTHOIIICHHH Tra30B;

c(hOPMUPOBAHHOCTh yYMEHUMN: CaMOCTOSITENIbHO IUJIAHUPOBATh M MPOBOAUTH
XUMUYECKUN SKCIEPUMEHT (MPOBEJACHUE PEeakldii MOHHOTO OOMEHa, MOATBEPKIACHUE
KaueCTBEHHOI'O0 COCTaBa HEOPraHWYECKUX BELIECTB, OMpPEeNIEHuE Cpeibl pacTBOPOB
BEIIIECTB C TOMOIIBIO HHIWKATOPOB, WU3YyUYCHHUE BIUSHUS PA3IUYHBIX (HDaKTOPOB Ha
CKOpPOCTh XMMHUYECKOM pEaKIuu, PEIICHHE SKCIEPUMEHTAIBHBIX 3a/lad 10 TeMaMm
«Metambsl» U «Hemetamibl») ¢ coOntojeHUeM TpaBuil 0€30MacHOTO OOpalieHus: ¢
BEILIECTBAMH U JTA0OPATOPHBIM O00OpPYAOBAHHEM, (POPMYIUPOBATH LIE€JIb UCCIEIOBAHUS,
NPEACTaBIATh B pa3InyHON (opme pe3ysbTaThl JKCIEPUMEHTa, aHAIM3UPOBATh U
OIICHUBATh UX JI0CTOBEPHOCTb;

c(hOPMHUPOBAHHOCTh yMEHUH: COOJOaTh TpaBUja TOJb30BAHUS XHUMHYECKOU
MOCYI0M U J1abOpaTOPHBIM 000PYAOBAaHUEM, OOpAIIICHUS C BEIIECTBAMU B COOTBETCTBUU
C UHCTPYKIIUSMH T10 BBIMOJHEHUIO JJA0OPATOPHBIX XUMUUYECKUX OIBITOB, SKOJIOTHYECKU
L[EJIECO00PA3HOr0 MOBEACHUS B OBITY U TPYAOBOM JEATEIBHOCTH B LEJISAX COXPAHEHUS
CBOETO 3JI0POBbS, OKPYXKAIOUIEH MPUPOJHOW CpPEIbl M JOCTHUKEHHS €€ yCTOMYUBOIO
pa3BUTHS, OCO3HABaTh OINACHOCTh TOKCHYECKOTO JCHCTBUSI HA JKHBBIE OpPraHU3MBbI
OIPEICIIEHHBIX HEOPraHMYECKHUX BEIIECTB, MOHUMAasi cMbICH nokazaress [1K;

c(OPMHUPOBAHHOCTh ~ YMEHHI:  OCYIIECTBJISTH  II€JICHANIPABICHHBIM  TOUCK
XUMUYECKON WH(OpMAIMU B Pa3IMYHBIX HCTOYHMKAX (Hay4yHas W y4dyeOHO-HayuyHas
auTeparypa, CpeAcTBa maccoBoil MH(popmanuu, MHTEpHET W Apyrue), KpUTHUYECKU
aHaJIM3UPOBaTh XUMUUYECKYI0 HH(pOpMAIMIO, TiepepadaThiBaTh €€ M HUCIOJIb30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a1aueil.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos
Ne JJeKTpoHHbIE (U(POBHIE)
i HaumeHoBaHue pa3iesioB U TeM IPOrpaMMBbl Beero Kontpoabubie IIpakTHueckune o6pAIOBATEIbHbIE PECYPCHE
padoThI padoTshI

Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM

11 [Ipeamer opranuueckoit xumun. Teopust cTpoeHus 8 bubnmoreka [JOK
opranudeckux coenunenuit A. M. bytieposa https://m.edso00.ru/d69df650

Hroro no pazneny 8

Paznea 2. Yraesogopoasl

51 [IpenenbHbIe yIIeBOOOPOABI — AJKAHBI, 5 bubnuoreka [IOK
IUKJI0AJIKAHbBI https://m.edsoo.ru/d69df650

59 HenpenenbHble yriieBOIOPOIbI: alIKEHBI, aJKaIHCHBbI, 14 1 bubnuorexa [JOK
AJIIKUHBI https://m.eds00.ru/d69df650

2.3 ApoMaTudeckue yrieBoJa0pOIbl (apeHbl) 8 Eggjﬁ;f;i?ﬁﬁ 6947650

54 [IpupoaHbIe UCTOYHUKH YTJIEBOJOPOIOB U UX 4 bubnuotexa [JOK
nepepadoTka https://m.edso00.ru/d69df650

2.5 ["anoreHnpou3BOIHBIE YTIIEBOAOPOAOB 4 1 Eggjﬁ;f;igﬁﬁ 694650

HToro mo pazneny 35

Pa3nen 3. Kuciiopoacoaep:xkanue oprannyeckue coenHeHust

31 Cnupret. Perox 1 1 Eggg;;?:;zggﬁegdf%o

3.9 KapOoHunbpHbIE COeTMHEHMS: albJIeTU/Ibl U KETOHBI. 21 1 bubnnorexka [JOK
Kap6onoBsie kucnotbl. Crioxxnbie 3¢upst. Kupsl https://m.edso00.ru/d69df650

33 | Yresomst ? 1 Eggg;;?:;zgg}zwdfﬁo

Hroro no pazneny 41

Pa3nes 4. A3oTcoaepskainue opraHu4ecKue coeJHHEeHHs
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bubmuoreka [JOK

4.1 AMHHBI. AMUHOKHCIIOTHI. benku 12 1 2 https://m.edsoo.ru/d69df650
Hroro no pasneny 12

Pasznea S. BoicokoMoJieKky/JIsIpHbIE COeINHEHU S

5.1 BricokoMOIEKyJIIpHBIE COSTMHEHUSI 6 1 ngj;ﬁf{iigrouﬁ 6947650
HToro no pazaeny 6

OBUHIEE KOJIMYECTBO YACOB 110 NIPOT'PAMME 102 3 6
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11 KIIACC

KoanyecTBO yacoB DJIeKTPOHHbBIE
Ne i/ HaumenoBanue pasaesioB ¥ TeM NPOrPaMMbl KouTposibieie  IIpakTudeckue (undporsie)
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nea 1. Teopernyeckue 0CHOBbI XMMHMH
Ctpoenue atoma. [lepuoguyeckuii 3aKoH 1
11 [Tepuoauueckas cucTeMa XUMHYECKHX 3JIEMEHTOB /| 9 bubmmorexa [JOK
' PHOA ' https://m.edsoo.ru/2dd57f24
H. MenpaeneeBa
bubmuoreka [{OK
1.2 Ctpoenue BemiecTBa. MHOrooOpasue BE1ecTB 11 1 https://m.edsoo.ru/2dd57f24
bubnuoreka [IOK
13 RMMIECKHE peaKilii 19 1 3 https://m.edso00.ru/2dd57f24
Htoro no pazneny 39
Pa3nea 2. Heopranuyeckasi xumusi
bubmmoreka IIOK
2.1 H 1 1
CMETALIBL 3 3 https://m.edso0.ru/2dd57f24
bu6mmoteka IIOK
2.2 M 2 1 2
CTatet 3 https://m.edso0.ru/2dd57f24
Uroro no pazueny 54
Paznen 3. Xumus 4 )Ku3Hb
but6mmorekxa [IOK
3.1 MeTo bl TO3HAHUSI B XUMUU. XUMUSI U KU3Hb 9 https://m.edsoo.ru/2dd57f24
Hroro no pasneny 9
OBUHIEE KOJINYECTBO YACOB 11O ITPOT'PAMME 102 4 8
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IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanyecTBO 4acoB
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontposbubie IIpakTuyeckue
n/n U3YYeHUs oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTshI
[IpenMeT 1 3HAYCHHE OPTAHMYCCKON XHMUH,
1 MpEACTaBICHHE O MHOI000pa3uu OpraHuYeCKuX bubmorera [JOK
p . p p https://m.edso0.ru/3686e6f5
COCIMHCHMI
DJEKTPOHHOE CTPOCHUE aTOMa yriiepojia (OCHOBHOE H
2 BO30YX/IEHHOE COCTOSIHUS ). BaseHTHBIC bubnmorexa LHOK
y ' https://m.edsoo.ru/Oce6fd4c
BO3MOYKHOCTH aTOMa yTJiepo/ia
XuUMHAYECKas CBSA3b B OPraHUICCKUX COCTUHEHUSX.
3 MexaHu3Mbl 00pa30BaHUs KOBAJCHTHOMN CBS3H bubmorexa [JOK
P . ’ https://m.edso0.ru/8d39f5¢c8
CIIOCOOBI pa3phiBa CBsI3EH
4 Teopust cTpoeHHsI OpraHuvecKuX coequHeHuit A. M. bubnuoreka [IOK
bytieposa https://m.eds00.ru/9e595ch8
Bunsr uzomepun: CTpykTypHasi, IpOCTPAHCTBEHHAS.
5 OneKTpoHHBIE H3PPEKTH B MOJIEKYJIaX OPraHMYECKUX bubmmorexa LIOK
p N y p https://m.edsoo.ru/b0e61661
COCTMHECHH I
[IpeacraBnenue o KiacCHPUKALNH U
6 CIfCTeMaTI/I‘lCCKaSI HOMeHK(Jb;aT a (IUPAC) bubmorexa LHOK
P https://m.edsoo.ru/c212dd21
OpPraHUYECKUX BEIIECTB
7 Krnaccudukanus peakiuii B OpraHn4eckoil XUMHUH bubmorexa HOK
p p https://m.edsoo.ru/ba5706aa
8 Cucremarusanus 1 0000IEHHE 3HAHUH 10 TEME bubmmorexa [TOK
https://m.edsoo.ru/87a37cab
ATKaHBI: TOMOJIOTHYECKHH psifl, 001mas ¢popmyia,
9 HOMEHKJIATypa U U30MEpHs, SJICKTPOHHOE U bubmorexa HOK
P prt, p https://m.edso00.ru/25a14636
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII
N bu6mmoreka [IOK
10 dusnyecknue 1 XUMHUCCKUE CBOMCTBA aJIKaHOB

https://m.edsoo.ru/3137711c
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Haxoxnenne ankanos B npupoje. Crioco0bt

bubmuoreka [JOK

11
MOJYYECHUS U IPUMEHEHUE AJIKAHOB https://m.edso0.ru/259b0a5h
[uknoankansl: oomas Gopmyia, HOMEHKIATypa U

12 M30MepHsi, 0COOCHHOCTH CTPOCHHUS U XUMHUYCCKUX bubmorexa LHOK

. pH, p https://m.eds00.ru/156730d2
CBOWCTB, CITIOCOOBI TIOJyUCHUS U TIPUMEHEHUE
Pemenue pacu€THBIX 3a71a4 Ha ONpeielieHre
MOJICKYJIIPHOH (hOPMYJIbI OPTaHMUECKOTO BEIIECTBA

bu6mmoreka [IOK
13 mo MaccoBBbIM JOJSIM aTOMOB 3JICMEHTOB, BXOSIINX B
N https://m.edsoo.ru/bf84d8eb

ero coctaB. Cucremaru3aiys U 0000IICHUE 3HAHUM
10 TeMeE
AJKEHBI: TOMOJIOTHYECKH psif, o0mas popmyia,

14 HOMEHKJIATypa, 3JIEKTPOHHOE U MPOCTPAHCTBEHHOE bubmunorexa [JOK
CcTpoeHHue MOJIeKyJl. CTpyKTypHasi U LIUC-TPAaHC- https://m.edsoo.ru/273b0ale
M30MEepHs aJIKEHOB

15 DOu3nvecKre 1 XUMUYECKHUE CBOMCTBA aTKEHOB. bu6mmoreka [IOK
IIpaBuno MapkoBHUKOBa https://m.edso0.ru/21069ccd

16 CriocoObI TOTy4eHUST U IPUMEHEHNE aTKEHOB bubmorexa HOK

i p https://m.eds00.ru/665dc058

17 [IpakTuueckas padora Ne 1 no teme "llomyuenue bubnnoreka [JOK
ATUJIEHA U U3YYEHUE €ro CBOUCTB" https://m.edso00.ru/0941eed8

18 Pemenne pacuéTHbIX 3aJ1a4 Ha OIpe/ieTICHUE bubnuoreka [IOK
MOJIEKYJIIPHOH (hOPMYJTBI OPTaHUYECKOTO BEIIECTBA https://m.edsoo.ru/e9ea9921
AnkanueHsl: COnpsHKEHHBIC, H30JIMPOBAHHEIE,

19 KyMynupoBaHHbIe. OCOOCHHOCTH 3JIEKTPOHHOTO bubmorexa HOK

yMYTHP ' P https://m.eds00.ru/04298c0a
CTpOEHUS
20 XUMHUYECKHE CBOUCTBA CONPSKEHHBIX TUEHOB bubmmorexa [IOK
p https://m.edsoo.ru/e561253d
21 Croco0B! TTOJIYUYEHNS U IPUMEHEHNE AJIKAUEHOB bubnnorexa [IOK
ya p https://m.edso0.ru/1aa81660
AJKUHBI: TOMOJIOTHYECKHH psifl, o01as popmyina,
bubmuoreka [JOK
22  HOMEHKJIATypa, HJIEKTPOHHOE U MPOCTPAHCTBEHHOE

CTpOEHHE MOJIEKYJ, (pU3ndecKre CBONCTBA

https://m.edsoo.ru/68b6cc4c
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bubmuorexa [JOK

28 | RMMIICCKIC CBOHCTRA ANKMEOR https://m.eds00.ru/23493a93
24 | KauecTBeHHbIE PEaKIMH HAa TPOHHYIO CBSI3b bubmmorexa LIOK
https://m.edsoo.ru/7b1c48da
25 | CrocoObl OJIy4eHHS U IPUMEHEHUE AIKHHOB bubmorexa LHOK
https://m.edsoo.ru/a6f9alea
26 Pewrenne 3amau: pacu€rsl 10 ypaBHEHUIO XUMHYECKOU bubnmoreka [JOK
peakuuun https://m.edsoo.ru/5db8e526
27 CucremaTu3aius 1 0000IICHUE 3HAHUH TI0 TEME
ApeHbl: TOMOJIOTHYECKUH psil, oO1ast popmya,
og | HOMEHKIATYpa. DIEeKTPOHHOE U MPOCTPAHCTBEHHOE bubnnoreka [JOK
CTpPOEHHE MOJICKYJI OE€H30J1a U TOIyos1a, UX https://m.edsoo.ru/a92a7094
¢bu3nveckne CBONCTBA
29 XUMHYECKHE CBOMCTBA apPEHOB: PEAKIIUU 3aMEIICHUS bubmmorexa [IOK
https://m.edsoo.ru/a44alaed
30 XUMHUYECKHE CBOMCTBA aPEHOB: PEAKIIUU bubnmnoreka [JOK
MIPUCOCTUHEHMS, OKHCIICHHE TOMOJIOTOB OeH3071a https://m.edsoo.ru/a44alae4
31  OcobeHHOCTH XUMUYECKHX CBOICTB CTUPOIIA bubmmorexa [JOK
https://m.edso00.ru/d5018a54
39 Pemenne pacuéTHbIX 33724 Ha OINpeIeTICHIE bubnmnoreka [JOK
MOJIEKYJISIPHOM (JOPMYITBI OPraHMYECKOTO BEIIeCTBa https://m.edsoo.ru/53461a2c
33 | CrnocoObl mosy4eHus U MPUMEHEHUE apEHOB bubnmorexa LIOK
https://m.edso00.ru/6f717d09
34 I'enetnyeckas CBSI3b MEXKAY Pa3IUIHBIMU KIIACCAMH
YII€BOJ0POIOB
35 Pacué€tsl Mo ypaBHEHUSIM XUMUYECKHX PEAKIUN.
CucremaTusanus 1 0000IeHHE 3HAHUI 110 TEME
36 | Ilpupoanslii ra3. [lomyTHble HeTIHBIE ra3bl
37 | KameHHbIH yroib ¥ MPOJYKTHI €ro nepepadboTKu bubmmorexa LIOK
https://m.eds00.ru/69b3398b
38 Hedts u ciocoOw1 €€ nepepabotku. [Ipumenenue bubnnoreka [JOK

MPOAYKTOB NepepaboTK HEPTH

https://m.edsoo.ru/21f9de78
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I'eneTnueckas CBA3b MCXKAY pa3JIMYHbIMU KJIaCCaMU

39
YIJIEBOIOPOIOB

40 ["anoreHonpou3BOHBIE YIIIEBOOPOIOB: JICKTPOHHOE bubnnoreka HOK
CTPOECHUE; PEAKLUH 3aMEILICHUS TaJOreHa https://m.edso0.ru/82b4d759
JelicTBue mienoyeil Ha raJIoreHIPOU3BOAHBIE.

41  BzaumopjelicTBHE AUTajIOre€HATKAHOB C MarHUEM U
LUHKOM

4 CucremaTu3aius 1 0000IICHHE 3HAHUHN TI0 pa3ey bubnuorexa [JOK
"VYraeBogopoib" https://m.edso0.ru/20e89f22

" " bubnuorexa [JOK

43 | KontpompHas pabora o teme "YTIeBOI0POIbI https://m.edso0.ru/95c9e298
[IpenenbHbIe OTHOATOMHBIE CIIUPTHI:

44 TOMOJIOTHUYECKUH psiji, oOmiast popmysa, cTpoeHue bubnuorexa [JOK
MOJIEKYJI, ©30MEpHs, HOMEHKIIATypa, KiIaccupuKamms, https://m.edsoo.ru/df04c5cd
¢du3nyeckre CBONCTBA

45 XUMHYECKHE CBOMCTBA MPEACIBbHBIX OJTHOATOMHBIX bu6nmoreka [JOK
CIIMPTOB https://m.edsoo.ru/26ee34fe

46 CriocoOsl MmosTydeHus: U MPUMEHEHUE OJHOATOMHBIX bubnuotexa [JOK
CIIMPTOB https://m.eds00.ru/484100000000000

47 [IpocTeie 3¢upbl: HOMEHKIATYpa U U30MEpUs, bubnnoreka [JOK
0COOEHHOCTH (PU3MUYECKUX U XUMHUECKUX CBOWCTB https://m.edso0o.ru/c2c788b2

48 MHOroaToMHbIE CITUPTHI: ATHJICHTINKOIb U TIUIEPHH, bubnmoreka [JOK
ux Qu3nyeckre U XMMHUYECKHUe CBOICTBa https://m.edsoo.ru/ee4d84aa

49 CrniocoOblI mosryyeHHs 1 IPUMEHEHNE MHOTOaTOMHBIX bubnnoreka [JOK
CIIMPTOB https://m.edsoo.ru/d12e567d
®deHo1: CTpOeHHE MOJIEKYJIbI, (PU3NYecKre CBONCTBRA. bubnnorexka [JOK

50
ToxcuuHOCTH heHoma https://m.edso0o.ru/2ce726f8

. bu6mmoreka [IOK
L Xmwieckne cpofictsa perona https://m.eds00.ru/037ca5f9
52 CriocoObl ToTy4eHus ¥ IpuMeHeHue GeHora bubmorexa HOK

https://m.edsoo.ru/c77ddf4c
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[TpakTuyeckas padora Ne 2. Pemenue

bubmuoreka [JOK

53 SKCIIEPUMEHTAIBHBIX 3a7a4 10 Teme "CrupTel u
P " A P https://m.edsoo.ru/fd0ced09
(heHobl
bubmuorexa [JOK
54 Cucremarusanus 1 0000IIeHNE 3HAHUH 10 TEME
H = https://m.eds00.ru/1810cb9b
Anbaerupl U KETOHBL: 3JIEKTPOHHOE CTPOCHUE
55 KapOOHWIJIBHON T'PYIIIIEL, TOMOJIOTHYECKHE PAJIBI buGnnorexa [IOK
P PYIIRE AL, https://m.edso0o.ru/b139beaa
obmrast popmyna, U30MepHUs 1 HOMEHKIIATypa
56 Anbsierupl 1 KETOHBI: (PU3UYECKUE CBOMCTBA; bu6mmoreka [IOK
peaKUuH MPUCOECTNHEHUS https://m.edso00.ru/c887425c
57 Peakiuy okucieHus 1 KaueCTBEHHBIC PEaKIIUH bu6mmoreka [IOK
abIETUIOB U KETOHOB https://m.edsoo.ru/a393baa9
58 Croco05! ITOJIyUYEeHUS alIbAETUA0B U KETOHOB bubmmorexa [TOK
yd et https://m.edsoo0.ru/520d1c51
59 OHOOCHOBHBIE TIPEIeNbHBIE KapOOHOBBIE KUCIIOTHI, bubnuorexa [JOK
0COOEHHOCTH CTPOCHMSI UX MOJIEKYJI https://m.edsoo.ru/fecOb113
N3omepus u HOMEHKIIaTypa KapOOHOBBIX KHCIIOT, HX bubnmnoreka [JOK
60 .
(u3uvecKue CBONCTBA https://m.edsoo.ru/700cc87b
61 XUMHUYECKHE CBOMCTBA MPeIeIbHBIX OJHOOCHOBHBIX bu6nmoreka [JOK
KapOOHOBBIX KHUCIOT https://m.edsoo.ru/40e6e0e9
62 Oco0eHHOCTH CBOMCTB MypaBbHUHON KHCIOTHI. bubnnorexka [JOK
MHuoroo6pasue kapOOHOBBIX KHCIOT https://m.edsoo.ru/bb31be71
OcoOeHHOCTH CBOMCTB: HETIPEAETBHBIX 1
63 apOMaTUYECKHX KapOOHOBBIX, TUKAPOOHOBBIX, bubnmoreka [JOK
TUIPOKCUKAapOOHOBBIX KHCOT. [IpencraBurenu https://m.eds00.ru/83a08773
BBICIIINX KapOOHOBBIX KHCJIOT
64 [ToHsATHE O MPOM3BOIHBIX KAPOOHOBBIX KUCIIOT bubnnorexa LIOK
P g P https://m.edso0.ru/0d162d9d
CriocoOsl MmoTydeHus: U IpuMeHeHue KapOOHOBBIX bubnmoreka [JOK
65
KHCIIOT https://m.edso0.ru/7c065¢9d
. bubnmoreka [JOK
66  Cnoxxnble 2(UPBI: TOMOJIOTHYECKHUH PsiI, 001Iast 1

https://m.edsoo.ru/adfffe6d
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bopmyna, u3oMepHs 1 HOMEHKIIATypa

67 du3ndecKkue U XUMUYECKHE CBOMCTBA 3(pupoB bubmorexa LHOK
P https://m.edsoo.ru/ad6b94b2
Pemenuie pacuéTHbIX 3a1a4: IO YPaBHEHUIO
68  XUMHUECKOI peakluu, Ha OIpe/eIieHUEe
MOJIEKYJISIPHOM (hOPMYJITBI OPraHUYECKOTO BELIECTBA
[TpakTrueckas padota Ne 3. Pemenue
69  sKcmepuMeHTaIbHBIX 3a/1a4 1o Teme "KapOoHoBbIe bubmorexa LHOK
P " P https://m.eds00.ru/486671fb
KUCTOTHI. CIOXKHBIE dPUPHI
Kupst: ctpoenue, pusndeckre U XUMHUECKHE bubnuorexa [JOK
70 -
CBOICTBa (THIPOJIN3) https://m.edso00.ru/al9c5b98
71 OCcoOEHHOCTH CBOWMCTB KUPOB, COJEPIKAIINX OCTATKH bubnnoreka [JOK
HEIpEeAeNbHBIX )KUPHBIX KUCIOT. JKupsl B npupoe https://m.eds00.ru/b0331922
Mpbia Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX
N bubmuorexa [JOK
72 wmoromee aeiictBue. IloHATHE O CUHTETUYECKUX
https://m.eds00.ru/3c566565
Moromux cpenctax (CMC)
73 I'eneTnyeckas CBs3b yrieBOLOPOAOB U bubnnorexka [JOK
KHUCJIOPOACOAEPKAILIMX OPraHUYECKUX BELIECTB https://m.eds00.ru/56790c96
74 Pacuérsl Mo ypaBHEHUSIM XUMUYECKUX PEAKIUN
bu6mmoreka [JOK
75 | Cucremarusaius 1 0000IIeHHE 3HAHUN IO TEME
t B https://m.edsoo.ru/f8eaf2eb
76 OO1m1ast XxapaKTEepUCTHKA YTIEBOJOB U KIACCU(PUKAIIHS bubmuoreka [IOK
YII€BO0B (MOHO-, - U TIOJUCAXapUabl) https://m.edsoo.ru/7a9693al
77 Monocaxapuabl: pU3HMUECKUE CBOICTBA U bubnnorexa [JOK
HaxO0JIEHUE B IIPUPOJIE https://m.edsoo.ru/b4bdda2d
78 [IpuMeHeHne MI0KO36l, €€ 3HaYCHUE B bubnnorexka [JOK
KU3HEEATSIIbHOCTH OpraHnu3Ma https://m.edsoo.ru/5e61122d
79 Jucaxapuipl: caxapo3a, MajibTo3a U JIaKTO3a. bubnmoreka [JOK
Haxoxnenue B mpupoie 1 NpUMEHEHHE AUcaxapuaoB https://m.edsoo.ru/eb0384e7
80 [Tonucaxapuipl: CTPOEHNE MAKPOMOJIEKYJI, bubnnoreka [JOK

(I)I/I3I/I‘IGCKI/IG U XUMHWYCCKHEC CBOI>'ICTBa, MMPUMCHCHUC

https://m.edsoo.ru/72a04508
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bubmuorexa [JOK

81 [TonsaTHe 00 NCKYCCTBEHHBIX BOJOKHAX
y https://m.eds00.ru/6216e766
Pemenne pacueTHbIX 33724 Ha OMPEICIICHUE JOTU
82 BBIXO/Ia IPOAYKTA PEAKIIUUA OT TEOPETUYECKH buGnnorexa [IOK
7l TIPOAyKTa peaktt p https://m.edsoo.ru/7fde47ef
BO3MOXXHOT'O
83 CucreMaruzanys 1 0000IIEeHEe 3HAHUI 10 PA3AET bubnnorexa LIOK
1 m pasaety https://m.eds00.ru/08d4364c
84 Konrponsnas pabora o teme bubmumoreka [IOK
"Kucnopoacoaepkamiue opraHu4ecKrue CoeTMHeHUs " https://m.edsoo.ru/42c6678e
AMUHBL: K1accuUKaIys, CTpOSHUE MOJICKYJI, 00IIIast
85  dopmymna, nzomepus, HOMCHKIATYpa U GU3HUECKUE bubmmorexa [JOK
pv Y, pHs, P https://m.edsoo.ru/efa7e6ca
CBOJCTBa
86 = Xwumwuueckue CBOWCTBA amu(paTHYECKIX aMHUHOB bubmmorexa LIOK
https://m.edsoo.ru/1bc5cf80
AHWINH: CTPOEHUE aHWJINHA, 0COOEHHOCTH bubnuoreka [IOK
87 .
XUMHUYECKUX CBOMCTB aHWJINHA https://m.edsoo.ru/39cd21f1
88 CriocoObl ostyyeHust 1 IpUMEeHEeHne anmupaTHIecKuX bubnnoreka [JOK
aMHHOB https://m.edsoo.ru/eal38763
AMUHOKHUCIIOTBI: HOMEHKJIATYpa U H30MEpHS,
89 ¢dusnueckre cBoicTBa. OTACIBHBIC MPEJICTABUTEIH O bubmmorexa LHOK
’ p https://m.edsoo.ru/d1773e80
AMUHOKHUCIIOT
XuMHYECKHE CBONCTBA aMUHOKHCIIOT, MX
90 OHOJIOTMYECKOE 3HAaUeHNE aMUHOKHUCIOT. CUHTE3 U bubnmorexa [IOK
' https://m.edso0.ru/77df705a
THJIPOJTU3 TICTITHIOB
91 Benkn kak mpupoIHbIE TOJIUMEDBI, CTPYKTYDPBI OEIKOB Eubmiorexa I[OK
PHpOAL PBL, CTPYKTYP https://m.eds00.ru/429e9899
bubmuorexa [JOK
92 XUMHYECKIE CBOMCTBA OEIIKOB
https://m.edso0.ru/6237306d
A30TCOIepIKaIIie reTePOIUKINICCKHE COCTNHEHUS.
93 Hyki1enHOBBIE KUCIIOTEI: COCTaB, CTPOECHUE U bubnnorexa LIOK
K ’ » 1P https://m.edsoo.ru/521d1431
Ounosornueckas pojib
94 | IIpaktuueckas pabota Ne 4. Pemenne bubnmoreka [JOK
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OKCIICPUMCHTAJIbHBIX 3a/1a4 IO TCMC
"A30TcojepKalle OpraHnuecKrue cCoeTuHeHus"

https://m.edsoo0.ru/8e3c02d1

[IpakTrueckas padota Ne 5. Permenue

bu6mmoreka [IOK

"P 1
95 AKCIIEPUMEHTAITLHBIX 3a1[atjnno teMe "PacriosHaBanue httos://m.edsoo.ru/bde3fdf6
OpPraHUYECKUX COCAMHECHUN
96 KonTponbhas pabota no teme "A3oTconepxaiine 1 bubnmoreka [JOK
OpraHUYeCKUe COeTUHEHUA" https://m.edsoo.ru/ce561bc7
OCHOBHBIE TIOHSATHSI XUMHH BEICOKOMOJICKYJISIPHBIX
97 COEIMHEHUI U METObI UX CUHTE3a —II0JIMMEPU3ALIIS 1 bubnmorexa LHOK
a a pr3all https://m.edsoo.ru/7aa63ebd
U TOJIMKOHIECH AU
bu6mmoreka [IOK
98 I1 Y% 5] 1
JIACTMACCHI. Y THIIM3AIs U epepadoTKa IIacTHKa httos://m.edsoo.ru/82242e0f
99 DnacToMephl: HATYPaJbHbIN CHHTETUYECKUE KayIyKH. 1 bubnuorexa [JOK
Pe3nna https://m.edso0.ru/246103ec
Bonokna: HaTypanbHbIe, HCKYCCTBEHHBIE,
100  cunTeTnueckue. [TomuMmepsl CIEUAIIEHOTO 1 Bubmorexa ITOK
' p H https://m.edso0.ru/5963a601
Ha3HAYECHUS
ITpakTruyeckas pabora Ne 6. Pemenue
101 oskcmepuMeHTaANIBHBIX 3a7a4 1o TeMe "Pacmo3HaBanue 1 Bubmorexa ITOK
P | % https://m.edsoo.ru/3aebd77a
IUIACTMACC U BOJIOKOH
O06o011eHre 1 cucTeMaTUu3alus U3y4eHHOTO
102  marepuana o teMe "BBICOKOMOJIEKYIISIPHBIE 1 bubmmorexa LOK
P " y P https://m.edsoo.ru/6a22ble8
COEIUHEHNS
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KIIACC

KoaudecTBO 9acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka KonTpoabubie IlpakTuyeckue
n/n Bcero U3YYEeHUsS oOpa3oBaTe/ibHbIE pecypchl
padoTbI padoTbI
1 AtoM. CocTaB aTOMHBIX sA1iep. XUMUYECKUN 3JIEMEHT. 1 bubmmoreka [JOK
H3oToms! https://m.edsoo.ru/59c112ee
5 CrtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB, 1 Bu6muoteka [JOK
KBAHTOBBIEC YHCJIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus XuMUYeCKUX 3JI€eMEHTOB (S-, p-, d-, f- 1 bubnuoreka [{OK
AJIIEMEHTHI) https://m.eds00.ru/61294af9
4 Pacopenenenue dJIeKTPOHOB 10 ATOMHBIM OPOUTAIISIM 1 bubnnorexa [JOK
pea p p https://m.edsoo.ru/f5f750fe
5 DNeKTPOHHBIE KOH(UTYpAIIUU aTOMOB 3JIEMEHTOB B 1 bubnunoreka LIOK
OCHOBHOM U BO30Y>KIEHHOM COCTOSTHUU https://m.edso0.ru/8149e846
6 DNeKTPOHHBIE KOHPUTYpaAIIUUA HOHOB. 1 bubnuoreka [IOK
DIEeKTPOOTPULIATETLHOCTh https://m.edso0.ru/a0764b24
ITepuonnueckuii 3akoH u [leprnonnueckas cucrema
7 xumuueckux anemeHToB J1. . MeneneeBa, CBsI3b C 1 bubmorexa HOK
. o a ’ https://m.eds00.ru/16957c01
COBPEMEHHOU TeOpuel CTpOeHUs aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XUMUYECKHUX
8 DJIEMEHTOB U 00pa3yeMBIX UMH IIPOCTHIX U CIIOKHBIX 1 bubmorexa LOK
pasy p https://m.edso0.ru/f8468927
BEIIECTB T10 TPYIIaM U TIepUoIam
9 CucremaTu3anus ¥ 0000IIeHNEe 3HAHKUH 110 TeME 1 bubmorexa OK
https://m.edsoo.ru/8fad2942
Bunbr xuMudeckoii cBs3u. MexaHu3Mbl 00pa3oBaHus
10 KOBAJIEHTHOM cBs13u. BogopoaHas cBsI3b 1 bubnnorexa [JOK
i P . ' https://m.eds00.ru/5a8072af
MexMoneKkyIapHbIe B3aUMOIEHCTBUS
BanenTHOCTE M BaJIEHTHBIE BO3MOKHOCTH aTOMOB.
11 CBS3b IIEKTPOHHON CTPYKTYPHI MOJIEKYII C UX 1 bubmmorexa TTOK
p PYKTYP M https://m.edsoo.ru/3d2ca093
F€OMETPUUYECKUM CTPOCHUEM
12 [IpencraBneHuss 0 KOMIUIEKCHBIX COCTMHCHUSX 1 but6mmoreka [IOK
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COCTaB U HOMEHKJIaTypa

https://m.edso0.ru/8c66b12a

BemectBa MONEKyISPHOTO U HEMOJIEKYJIIPHOTO

13 cTpoeHMs. THUIBI KPUCTAININYECKUX PEIIETOK U bubmmorexa [JOK
. https://m.edsoo.ru/e167635b
CBOICTBa BEILLECTB

14 [TonsiTue o nucnepcHbIX cucreMax. IIpencrasinenue o bubmmoreka [JOK
KOJUJTOMJHBIX pacTBOpax https://m.edsoo.ru/da2c70e4

15 WcTunHbIE pacTBOPHI: HACBILIEHHBIE U Bu6muoteka [JOK
HEHACBIILIEHHBIEC, pACTBOPUMOCTh. KpucTamioruaparsl https://m.edsoo.ru/e9ccdd8d

16 CriocoObI BhIpaXeHUsI KOHIIEHTPALUN PaCTBOPOB bubmmorexa [JOK

https://m.eds00.ru/328e653a
Pemenue 3a1a4 ¢ ucnosib30BaHUEM MTOHITHH

17 ""MaccoBast J10J1s1 pacTBOPEHHOTO BelecTra', bubmmorexa [JOK

" " https://m.eds00.ru/785e0ab4
MOJISIpHasi KOHLIEHTpaIs

18 Knaccudukanus 1 HOMEHKIAaTypa HEOPraHMYECKUX bubnuoreka [IOK
BEIIIECTB https://m.edsoo.ru/bf9e108d

19 Cucremaru3zanus 1 0000IIeHHE 3HAHUH 110 TeMe brbmmorexa [TOK

https://m.edsoo.ru/8d2c6a3a
KonTtponbHas padora o Temam "CtpoeHue aToma.

20 ITepnonnueckut 3akoH u Ilepuoanueckas cucrema bubmuoreka [IOK
xumuueckux diemenToB 1. . Mengeneena", https://m.edsoo.ru/70a60aa4
"Ctpoenue BemectBa. MHOrooOpasue BemniecTs"

Knaccudukanus XuMu4eckux peakuui B

21 HEOPraHUYECKOM U OpraHM4eCcKON XUMHUHU. 3aKOH bu6muoreka [JOK
COXPAaHEHUs MAaCChl BELIECTB; 3aKOH COXPAaHEHUS U https://m.edso00.ru/6335cdd2
IIPEBPALICHMS] SHEPTUN NIPU XUMHUYECKHUX PEAKIHIAX

99 TemoBbie 3¢ (HEKTHl XUMUYECKUX pPEeaKLni. bu6muoreka [JOK
TepMoXUMHUUYECKHUE YPaBHEHUS https://m.edsoo.ru/d1db86da

93 Bbluncienys no ypaBHEHUAM XUMHAYECKUX PEaKLUN U bubnmoreka [JOK
TEPMOXUMHUYECKUM YPABHEHUSIM https://m.eds00.ru/87b13954

24 CKOpOCTh XMMHUYECKOHN pEeaKINH, €€ 3aBUCUMOCTb OT

pa3nmuuHbIX (hakropoB. Katanus u kaTamu3aTopbl
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25

I'oMoreHHsbIe ¥ reTepOreHHbIE peaKun

[IpakTrueckas padota Ne 1 o teme "Bnusnue

bubnmoreka [IOK

26 i
paanqu:Ix (hakTOpOB Ha CKOPOCTh XUMHYECKON https://m.edsoo.ru/Lfacaldl
peaxkuuu
97 OO6paTtumble U HeOOpaTUMBbIe peakuu. XUMHUECKOE bubmmoreka [JOK
paBHOBECHE https://m.eds00.ru/30952f9b
[IpakTuyeckas padora Ne 2 o teme "Bnusnue
28 a3IMYHBIX (DAKTOPOB HA TOJOKEHNE XUMHUECKOTO bubmmorexa LIOK
P N P https://m.edsoo.ru/3bf34e17
paBHOBECHS
29 DnekTponuTrdeckas guccounanusi. CUabHbIe U bubanoreka [JOK
ciabble 251eKTpOoauThl. CTeNeHb AUCCOLUALINH https://m.edsoo.ru/5f766bdf
30 Honnoe npousseaenue Boasl. Cpena BOIHBIX bubmmoreka [JOK
pacTBOpoB. Bomopoausiii moka3zarens (pH) pactBopa https://m.edsoo.ru/3966ca89
31 'unponus coneit. Peakuuu, nporekaromye B Bu6moteka [JOK
pacTBOpaX AIEKTPOJIUTOB https://m.edso0.ru/09d5a9bd
39 [IpakTuyeckas padora Ne 3 o Teme "Xummuueckue bubmuoteka [IOK
peaKIu B pacTBOPax JIEKTPOJUTOB" https://m.edsoo.ru/2e3daeb0
33 OKHMCIHUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH. bubnuoreka [IOK
Baxwuerime OKUCIUTENN U BOCCTAHOBUTEIIN https://m.edso00.ru/56226060
bu6 OK
34 MeTo/1 3IeKTPOHHOTO (3JIEKTOHHO-MOHHOTO0) OanaHca htl'/[Isz?/I//Ir?ee(;(;(])_.Iru /fbB91387
35 DNEKTPOIN3 PACTBOPOB U PACIIIIABOB BEIIECTB Bubmmorexa [IOK
P p P P H https://m.edsoo.ru/93fb97d2
36 Pemienue 3a1au pa3auvHbIX TUIIOB bubmmorexa [JOK
AdP https://m.edso0.ru/5a859d16
37 Pemenue 3a1a4 pa3munIHBIX THITOB bubmmorexa [JOK
AP https://m.edsoo.ru/5afa265d
CucremaTu3anus ¥ 0000IICHNE 3HAHKUH 110 TeMe bubmuorexa [{OK
38
"Xumuueckue peakiuu" https://m.edsoo.ru/c161eb85
39 KonTtponbHas pabora o Teme "Xumuueckue bubnuorexa [IOK

peakiuun"

https://m.edsoo.ru/a8a0a930
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[Tonoxenune Hemeramio B [lepronnueckont cucreme
xumuueckux asementoB J[. . MenneneeBa u

bubnunoreka LIOK

40
0COOEHHOCTH CTpOEHHUS UX aTOMOB. DU3HYECKHE https://m.edsoo.ru/8ca2dcad
CBOICTBa HEMETAJLIIOB
41 AnoTponusi HEeMETaIoB (Ha IpUMEpPE KUCIOPOa, bubnmnoreka HOK
cepsl, pocdopa u yriepoa) https://m.edsoo.ru/ef92c91c
4 Bomopon: nonydenne, puznueckue 1 XUMUUYECKHE bubnmnoreka HOK
cBoiicTBa. ['mapuasl https://m.edso0.ru/0aa8f613
43 l"anmorensl: HaXOXEHHUE B IPUPOAE, CIIOCOOBI bubmmoreka [JOK
noJyueHusi, PU3NYECKUE U XUMUYECKIE CBONCTBA https://m.edsoo.ru/4e223795
44 l'anorenoBonopoasl. Baxnerimue bubnnorexa [JOK
KUCJIOPOACOAEPKAIINE COCAMHEHHUS TAIIOTEHOB https://m.edsoo.ru/6b3255e6
JlabopaTopHble U MTPOMBIIIJICHHBIE CIIOCOOBI
45 noJyueHus rajoreHoB. [IpuMeHeHne raioreHoB U ux bubmmorexa [JOK
i . P https://m.edsoo.ru/6971aca4
COCTMHEHU I
46 [IpakTuueckas padora Ne 4. Pemenue bubmmnoreka HOK
SKCHEPUMEHTANIbHBIX 3a7a4 1o Teme "['anorensr" https://m.edsoo.ru/8b26fecd
Kucnopon: mabopaTopHbie 1 MPOMBIIILIICHHBIE
bubmmoteka IIOK
47 CHOCOObI TOTy4YeHUS, PU3NUECKHE U XUMUUECKHE
N https://m.edsoo.ru/c8abc36a
cBoiictBa. O30H. [IpuMeHenue kucnopoaa u 030Ha
but6mmorexa [IOK
48 Oxc epoKcC
KEHISE 1 HEPOKCHART https://m.eds00.ru/5c8816a0
49 Pemenue 3amayd pa3auvHBIX THIIOB bubmorexa [TOK
A8t p https://m.edsoo.ru/2b6d8b4b
50 Cepa: Hax0XJICHHE B MIPUPOJIC, CITOCOOBI MOTyUCHHUSI, bubnuoteka [JOK
bu3HYecKre U XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/46afae16
bubnunorexa LIOK
51 CepoBoiopo, Cyabpuas
POBOIOPOL, CYJIbpHA https://m.edso0.ru/7c875999
Kucnopoacoaep:xaiire CoeAMHEHHS CEPBI. bubnunoreka LIOK
52 . .
Oco0eHHOCTH CBOMCTB CEPHON KHCIIOTHI https://m.edsoo.ru/8cfa2548
bub OK
53 [TpakTruueckas padora Ne 5. Pemenne nommorexa L

https://m.edso0.ru/0afb05e4
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AKCIIEPUMEHTaIbHBIX 3a/1a4 1o Teme "Cepa u eé
coeuHeHus"

A3oT: HaXOXXICHUEC B IIPUPOAC, CII0COOBI IMOJIy4CHMs,

o4 ¢u3nueckre 1 XUMHYECKHE CBOMCTBA. AMMHUAK bubamorexa LIOK
' ’ https://m.edsoo.ru/badd2255
HUTPUIBI
Kucnopoacoaep:xaiire coeiMHEHUs a30Ta. bubnunorexa LIOK
55 . .
Oco0OeHHOCTH CBOICTB a30THOM KUCIIOTHI https://m.edsoo.ru/e2965afe
56 [Ipumenenue a3ota u ero coeMHEHUN. A30THbBIE Bu6moteka [JOK
ynoopeHus https://m.edso0.ru/129f5059
dochop: HAXOKICHHUE B IPUPOJIE, CIIOCOOBI
$op 8 PHpOA . bubnuoreka [IOK
o7 NOJTy4YeHUs1, PU3NIECKUE U XMMUIECKHE CBOWCTBA.
https://m.edsoo.ru/9a6b43ec
®ochunst u pochun
58 Oxkcunsl pocdopa, pochopcoaepxaiire KUCIOTHI. bubnnoreka [JOK
Comnu dochopHOil KUCTOTHI https://m.edsoo.ru/c7a2d429
59 [Ipumenenue docdopa 1 ero coeMHEHUN. bubmmnoreka HOK
®dochopubie ynoOpeHus https://m.edsoo.ru/a218070a
[IpakTuueckas padora Ne 6. Pemenue
60 JKCIIEPUMEHTAIIBHBIX 3a7a4 1o TeMe "A30T u gocho bubmmorexa LIOK
P " 8 P https://m.edso00.ru/8175ac3f
U X COCTUHEHUS
Yrnepoa: HaxoXkJIeHUE B PUPOIE, ATUIOTPOITHBIE
61 Moupukanyy; pUsnYecKre U XMMHUYECKHe CBOMCTBa bubmmorexa LIOK
A i ’ https://m.edsoo.ru/1eb19f9e
IPUMCHEHUE
62 Oxkcun yrinepona(ll), okcun yrnepona(lV), yronpHas bubnuoteka [JOK
KHUCJIOTa U €€ COJIU https://m.edsoo.ru/dba58adf
63 Pemienue 3a1au pa3auvHbIX TUIIOB Bubmmorexa [IOK
Aatp https://m.eds00.ru/6029b609
64 Kpemuwnii: HaxoxXaeHHE B IPUPOJE, CITIOCOOBI bubnuoteka [JOK
MOJTy4eHus, PU3NYECKUE U XUMUIECKIE CBOHCTBA https://m.edsoo.ru/143558ab
65 Oxcun kpemuusi(1V), kpeMHUEBas KUCIOTA, bubnmoreka [JOK
CUJIMKATBI https://m.edsoo.ru/3170e7bl
66 [Ipumenenue kpemMHus u ero coenuHennit. CTeko, bubnmoreka [JOK
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C€TO IMOJIYy4YCHHC, BUIbI CTCKJIIA

https://m.edso0.ru/393cdac0
https://m.edsoo.ru/5823cefb

67 Peuienue 3a1ayu pa3auvHbIX TUIIOB bubmmorexa LIOK
https://m.edsoo.ru/h624f801
68 CucremaTu3anus ¥ 0000IICHHUE 3HAHKUH 110 TeME bubnuorexa [JOK
"HemeTtannst" https://m.edsoo.ru/6e864db5
" " bubnmnoreka HOK
69 KonTpomnpHas padota o Teme "Hemeranmibsl https://m.edsoo.ru/d0484cT6
20 AHanu3 pe3yinbTaToB KOHTPOJIBHOHN paboTHI, bubnnoreka [JOK
KOppEeKLHsI OIIHO0K https://m.edsoo.ru/2b7e9510
[Tonoxenne metanos B [lepuonnueckoii cucreme
71 XUMHYECKHX 3JIeMeHTOB. OCOOEHHOCTH CTPOCHUS bubmorexa LIOK
https://m.eds00.ru/9839c16¢c
AIIEKTPOHHBIX 000JI0UEK AaTOMOB METAIIJIOB
79 OO0mue ¢pu3nyecKrue CBOMCTBA METAJLIOB. bubmmoreka [JOK
[IpumeHeHne MeTanoB B ObITY U TEXHUKE https://m.edsoo.ru/51dac9d3
bubnmorexa LIOK
73 CmiaBsl MeTasuioB. Kopposust Mmetamios https://m.edsoo.ru/42b872e3
74 Pemrenne 3ama4 pa3au4HbIX TUIIOB brbmmorexa [IOK
https://m.edsoo.ru/e3de37b6
75 DNEKTPOXUMHUYECKUH Psijl HAlIPsDKEHUH MEeTalljIoB. bubnmnoreka HOK
OO6mme cnocoObI MOTYyYEHUs METAJIIIOB https://m.edsoo.ru/94eb377a
OOm1ast xapakTepucTiKa MeTayioB |A-rpymiisl
ITepronnueckoit CUCTEMbI XUMUYECKHUX SJIEMEHTOB.
76 Harpuii u xanuii: nonydyenue, puznueckue u bubmmorexa LIOK
. https://m.edsoo.ru/e12c26b3
XUMHUYECKHE CBOWCTBA, MPUMEHEHHE MPOCTHIX
BEIIECTB U UX COSTMHEHUH
O6mas xapakrepuctika MetauioB ||A-rpynmst
[lepnonnueckoi cHCTEMbl XMMUYECKUX 3JIEMEHTOB.
77 Marunuii 1 KaJnbliuii: MoaydeHue, Gu3ndeckue u bubmmorexa [JOK
. https://m.edsoo.ru/7c3e49c0
XUMHYECKHE CBOMCTBA, MPUMEHEHHE MPOCTHIX
BEIIECTB U UX COCIUHEHUN
78 JKécTkoCTh BOIBI M CLIOCOOBI €€ yCTpaHEHUS bubnmoreka [JOK



https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
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https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
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https://m.edsoo.ru/51dac9d3
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https://m.edsoo.ru/c74bfae9

ANIOMHMHUH: TIOTy4eHue, GU3NYecKre U XUMUIECKHE

bubnunorexa LIOK

79
CBOICTBA, IPUMEHEHHUE https://m.edso0.ru/0e79b266
AmMdboTepHbIe CBOIICTBA OKCUIA U THAPOKCUIA
80 aJIIO(bMI/IHiﬁ TUIPOKCOKOMILIEKCEI aJIIO];I)VII/IHI/ISI 150:¢ bubnnorexa LHOK
» THAP ’ https://m.edsoo.ru/5d12d318
PUMEHEHUE
81 Pemenue 3a1ayu pa3aMvHBIX THIIOB
[IpakTuyeckas pabora Ne 7. Pemenue
82 SKCIIEPUMEHTAIBHBIX 3a1a4 I10 Teme ""MeTauibl buGnuorexa [IOK
P " https://m.edso0.ru/27a4af43
TJIaBHBIX MOATPYII
OO6m1as XxapakTepucTUKa METAIIOB TTOOOYHBIX
83 [oJ 1 (B-rpymm) [lepuoanyeckoit cucTeMsbl bubnnorexa [JOK
Py pyH p https://m.edso0.ru/610d7431
XAMHYECKHUX DIIEMEHTOB
84 ®dusnyeckrue 1 XUMHYECKHE CBOMCTBA XpOMa U €0 bu6nmoreka LIOK
COEIMHEHUH, UX IPUMEHECHHUE https://m.edsoo.ru/9911bef3
Baxwuelimme coennHaenus mapraana. [lepmanranar bubmuoreka [IOK
85 N
KaJiis, €ro OKUCIUTEIbHBIE CBOMCTBA https://m.edso0.ru/039d69c8
dusnyeckre U XUMAYECKHUE CBOVMCTBA JKejIe3a U €T0
86 coenuuennii. [ToiryueHnne 1 IpuMeHEHNE CIIJIaBOB bubmorexa LHOK
s ’ v P https://m.edso0o.ru/1b7f8741
JKenesa
87 dusnyeckue 1 XUMUYECKHE CBOMCTBA MEIH U €6 bubnunorexa LIOK
COEMHEHUH, UX TPUMEHECHHE https://m.edsoo.ru/2bc0f954
dusnyeckre 1 XUMUUECKHE CBOMCTBA IIMHKA H €0
88 COeIMHEHMH, UX MpUMeHeHHE. [ HIPOKCOKOMIIIEKCHI bubmorexa HOK
’ p ) P https://m.edsoo.ru/b1f2beal
[IUHKA
[IpakTuueckas pabora Ne 8. Pemenue
89 SKCIIEPUMEHTAIBHEIX 3a/1a4 110 TeMe "MeTasibl bubmorexa TIOK
P Y https://m.edsoo.ru/a6e352ea
NOOOYHBIX MOJATPYIIT
90 Pemenue 3amay pa3IMuHbBIX THIIOB bubnmorexa LOK
p https://m.edsoo.ru/a8b83d83
91 O06o01eHre 1 cucTeMaTr3aIs U3y4eHHOTO but6mmoreka [IOK
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Matepuaina o teme "Mertanib"

https://m.edso0.ru/e91fe975

" " bubmuorexa [JOK
92 KonTponpHas padora o teme "MeTaiis 1 https://m.edsoo.ru/83f63ea3
AHanmm3 pe3yabTaToB KOHTPOJBbHON paboThI, bubnmnoreka HOK
93 1
KOPPEKIIHsI OINOOK https://m.edsoo.ru/9ebff2fd
Ponb xumun B o6ecrieueHuu YyCTOMYUBOTO Pa3BUTHS
94 yejioBedyecTBa. IToHATHE 0 HAYYHBIX METOIaX 1 bubmorexa [IOK
' e A https://m.edso00.ru/080fe1f0
UCCJIEIOBAHMSI BEILIECTB
Hayunbie npuHIUIBI OpraHU3alMA XUMUYECKOTO
95 pou3BOACTBA. [IpoMEIIIIEHHBIE CITOCOOBI MOTYYEHUS 1 bubmorexa [JOK
POMBBOACTRA. ©P i https://m.eds00.ru/2e45a44f
BaXHEHIIINX BEIIECTB
96 XUMHUYECKOE 3arpsiI3HEHUE OKPYKAIOUIEH CPEIBI U €TO 1 bubnnoreka [JOK
IIOCJIEICTBHS https://m.edsoo.ru/9f11bf51
97 XuMus 4 3I0pOBbE YeoBeKa. JIekapCcTBEHHBIE 1 bubnnoreka [JOK
cpeacTsa https://m.eds00.ru/a6552721
08 Xumust iy, Poias xumun B o0ecrieueHur MUIIeBO 1 bubmuoreka [IOK
6€e301acHOCTH https://m.edsoo.ru/1f7b5bd2
99 Kocmernueckue u napdromepHusie cpeactsa. bertoras 1 bubnmnorexa [JOK
XUMUS https://m.edsoo.ru/da42d5a9
100 XuMHS B CTPOUTENLCTBE. BaskHeNIIne CTPOUTEIIbHBIE 1 bubmuorexa [IOK
Y KOHCTPYKIMOHHBIE MaTEpHUAJIbI https://m.eds00.ru/61e69003
XuMHus B CEIBCKOM X03siiicTBe. OpraHndecKue u bubnuoteka [JOK
101 1
MUHEpATbHBIC yI0OpEHUS https://m.edsoo.ru/fd39587d
102 Cucrematusanus U 00001IeHYE 3HAHUH 110 TEME 1 E;ISSH/I//I&Te?;?r?Eb 979¢70
OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 102
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MPOBEPSEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHSI OCHOBHOM OBPA3OBATEJBbHOM ITPOI'PAMMOBI
CPEJIHEI'O OBIIETI'O OBPA30OBAHUSI

Kon
NpoBePSIeMOro
TpedoBaHUs

1

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl CpeHero 001ero 0opa3oBanus

BJ'Ia,I[eHI/IC CHCTEMOM XUMHUYECKUX 3HaHI/II71, KOTOpas BKIHOYACT:

11

OCHOBOIIOJIATalOlIMe  TOHATUS  (XUMMUYECKUH D3JIEMEHT, aToM, MH30TOIIbI,
JJICKTPOHHAsE 000J0YKa aroMa, S-, p-, O-3JIEKTPOHHBIE OpPOHMTAIIM AaTOMOB,
OCHOBHOE U BO30YXJAEHHOE COCTOSHME aTOMa, HOH, MOJEKYja, BaJIEHTHOCTb,
3IIEKTPOOTPHUIIATEIHOCTD, CTEIIEHh OKMCIICHUS, XAMHYECKasi CBs3b (G- U M-CBS3b,
KpaTHbIE CBSI3U), THOpUAM3AIMS AaTOMHBIX OpOuTalel, KpuUcTasindecKas
peméTka, Mojb, MOJISIpHAsl Macca, MOJIAPHBIM 00BEM, MOJIIpHAsT KOHLIEHTPALIUA,
pacTBOpBI (UCTUHHBIE, TUCHEPCHBIE CUCTEMBbI), KPUCTAIOTUAPATHI, YIIIEPOIHBIN
cKeneT, (yHKIMOHAIBHAs TPYIIa, PaguKal, H30Mephl, CTPYKTypHas (GopmyIa,
n30Mepus (cTpykTypHas, reoMeTpuyecKas (1mc-, TpaHCU30MEpHsI),
TOMOJIOTMUECKUN PsiZl, TOMOJIOTH, YIJIEBOJOPObI, KUCIOPOJA- U a30TCOAEpIKaIINE
coeMHEHUs, OWMOJIOTUYECKH AaKTUBHBIC BEIIECTBA (YIJIEBOJABI, JKUPBI, OEIKH),
MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYISPHBIC COCAUHEHUS,
KPEKUHT, pUGOPMUHT, THUMNBl XUMHUYECKUX  peakiuil  (OKUCIUTEIHHO-
BOCCTAHOBUTENbHBIE, 3K30- U SHIAOTEPMHUUYECKHE, PEAKIMM HOHHOrO OOMeEHa,
FOMO- U TeTepOreHHble, O0OpaTUMbIE U HEOOpAaTHUMbIE), PACTBOP, JIEKTPOJIUTHI,
HERJIEKTPOJIUTHL, 3JIEKTPOJUTHYECKAsT JUCCOLMALUS, CTENEHb JUCCOLMALINU,
OKHUCJIUTEIb, BOCCTAHOBUTEJb, 3JIEKTPOJIN3, CKOPOCTh XMMHMYECKOH peakiuu,
XUMHUYECKOE PAaBHOBECHE)

1.2

TEOPHH M 3aKOHBI (TEOpHsl XMMUYECKOTO CTPOEHMs opranudeckux BemectB A.M.
byrnepoBa, Teopus 3IEKTPOJUTUYECKON aucconmanuu, [lepmoandeckuil 3akoH
JI.V1. MenpeneeBa, 3aKOH COXpaHEHUsI MACChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN
A3BIK XUMHWH, MHPOBO33PCHUYCCKHUC 3HAHUSA, JICKAIIUC B OCHOBC ITOHHUMAHUA
MMPUIUHHOCTH u CHUCTEMHOCTHU XUMHUYCCKUX $IBJ'ICHI/II71, COBPCMCHHBIC
IPEJICTaBICHUs]T O CTPOCHMM BEIIECTBA HAa AaTOMHOM, MOJEKYJIIPHOM U
HaJAMOJIEKYJIIPHOM YPOBHSAX

1.3

MNpEaACTaBICHHUA O MEXAaHU3MAaX XHUMHUUCCKHX peaKuHﬁ, TEPMOANHAMHUYCCKUX U
KHMHCTHYCCKHUX 3aKOHOMCEPHOCTAX HX HNPOTECKaHHA, O XUMHUYCCKOM PABHOBCCHUU,
JAUCIICPCHBIX CUCTEMAX

14

1.5

(I)&KTOJ'IOFI/ILICCKI/IG CBCIACHUA O CBOfICTBaX, COCTaBC, MOJY4YCHHUU U 0e30ImacHOM
HCITOJIF30BaHUH BaKHEUIIIMX HCOPTaHNYCCKUX U OPraHUYCCKUX BCUICCTB B 6I)ITy
u HpﬁKTH‘—IGCKOﬁ JACATCIIbHOCTH YCJIOBCKA

O6H_II/IC HAayYYHBIC TIPUHOHUIIBI XUMHUYCCKOI'O IIPOU3BOACTBA (Ha nmpumepe
MMPOU3BOACTBA CCpHOﬁ KHUCJIOTBI, aMMHaKa, MCTaHOJIa, HepepaGOTKI/I He(bTI/I)

CdopMHpOBaHHOCTH YMEHUH BBISBIISTH:

2.1

2.2

XAPaKTCPHBIC TIPHU3HAKU U B3aUMOCBA3b H3YYCHHBIX HOHHTHﬁ, MIPUMCHATH
COOTBETCTBYIOIIHEC IMOHATHA IMTPHU OIMMCAHUU CTPOCHUA U CBOICTB HEOPTaHUYCCKUX
N OPraHUYCCKUX BCIICCTB U UX npeBpameHI/Iﬁ

B3aMMOCBSI3b XMMHUUYCECKMX 3HAHUM C TOHATHIMH H OpCACTABICHUSIMU OPYTUX
npeaMeToB  IJid 0oJiee OCO3HAHHOTO TOHUMAHHUS U OOBICHCHUS CYIIHOCTHU




MaTCpHaAJIbHOTO CAUHCTBA MHUpPa

CdopMUpOBaHHOCTb YMEHHSI HCIIOJIb30BATh:

3.1

HauMEHOBaHUS XAMHYECKHUX COETMHEHHI MEXIyHAPOAHOTO cor3a
TEOPETHUYECKOM U TMPUKIATHON XUMHHM M TPUBUAJIBHBIC Ha3BaHHUS BEIIECTB,
OTHOCSIIIUXCA K HW3YYEHHBIM KjlaccaM OpPraHMYeCKUX W HEOPTraHUYECKUX
COCIMHEHUN

3.2

XUMHUYECKYI0 CHMBOJIMKY JJIsl COCTaBJICHHS (hOpPMYJ HEOPraHWYECKUX BEIECTB,
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAUIEHHBIX U CKEJIETHbIX)
dbopMyI1 OpraHMYECcKUX BEIIECTB

4.1

CdopMupoBaHHOCTH YMEHHUS KJIACCUDHUITUPOBATH:

HEOPTaHNYCCKUEC BEIICCTBA, CAMOCTOATCIIHEHO BBI6I/IpaTI> OCHOBAHHs U KpUTEPUHN I
KJ'IaCCI/I(i)I/IKaI_[I/II/I HN3y4aCMbIX XUMHUYECKUX 00BEKTOB

4.2

4.3

OpPraHnv4CCKUC BCHICCTBA, CaAMOCTOATCIIBHO BBI6I/IpaTL OCHOBAaHHUA W KPUTCPUH I
KJIaCCI/I(bI/IKaIH/H/I N3y4aCMbIX XUMHUYCCKUX 00BEKTOB

10 Pa3IMYHBIM MPU3HAKaM (YHCITy M COCTaBY PEardpyHOIIUX BEIECTB, TEINIOBOMY
3peKTy peakuuu, M3MCHEHHIO CTCTICHEW OKHWCIICHHS DJIEMEHTOB, OOpPaTUMOCTH
PEaKImy, y4acTUIO KaTalln3aTopa)

CdopMupoBaHHOCTH YMEHUS XapaKTePU30BaTh JIEKTPOHHOE CTPOEHUE aTOMOB (B
OCHOBHOM M BO30Y>KIEHHOM COCTOSTHUHM) U MOHOB XMMHUYECKUX 3JIEMEHTOB 1 — 4
nepuonoB Ilepmonanueckoir cucremsl J[.MI. MennaeneeBa W HUX BaJCHTHBIC
BO3MOXKHOCTH, HCIIOJIb3YSl TOHATUS S-, p-, O-3JI€KTpOHHBIE OpOUTAIH,
SHEPreTUYECKUE YPOBHU

ChopMupoBaHHOCTh YMEHHUSI OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHsI CBOMCTB
XUMHUYECKHX 3JEMEHTOB M 00pa3yeMblX HMHU COEIMHEHMH IO MepHojaM H
rpymniam

CdopMUpOBaHHOCTh YMEHHUS COCTAaBJIATh YPAaBHEHMUSI XMMMUECKHUX pEakUud u
pPacKpbIBaTh UX CYLIHOCTD:

7.1

7.2

7.3

OKHUCIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ MoCpcaACTBOM COCTaBJICHUA
AIIEKTPOHHOIO OajlaHca 3TUX peaklui

YpaBHEHMsI peakIUil pa3iMyHBbIX THUIIOB; TOJHBIE U COKpAIIEHHBIE YpaBHEHHS
peakuuii HOHHOrO0 OOMEHa, YUUThIBasl YCIOBUSA, MIPU KOTOPBIX 3TH PEaKIMU UAYT
JI0 KOHIIA

peakuMii  TMApONIM3a, peakuuil  KOMIUIeKcooOpazoBaHMs  (Ha  MpHUMeEpe
T'HJIPOKCOKOMITJIEKCOB IIUHKA U aTFOMUHHUS)

8.1

8.2

ChopMHUpOBaHHOCTH YMEHUS TTOATBEPIKIATH:

Ha KOHKPETHBIX NpHMEpax XapakTep 3aBHUCUMOCTH PEAKLMOHHOW CIOCOOHOCTH
OpPraHMYeCKUX COCTUHEHUH OT KPAaTHOCTH M TUIA KOBAIEHTHOH CBS3M (G- U T-
CBSI3M), B3aUMHOI'O BJIMSIHUS aTOMOB M TPYII aTOMOB B MOJIEKYJax, a TaKke OT
0COOEHHOCTEH peanu3anuy pa3IMdHbIX MEXaHU3MOB MTPOTEKAHUS PeaKuil

XapaKTCPHBIC XUMHUYCCKUC CBOMCTBa BCIICCTB COOTBECTCTBYIOIIIUMU
SKCIICPUMCHTAMHU U 3alMUCAMU ypaBHCHI/Iﬁ XUMHYCCKUX pCaKHI/Iﬁ

ChopMHpPOBAaHHOCTh YMEHHUS XapaKTEpHU30BaTh COCTAB M BAKHEWINNE CBOWMCTBA
BEILIECTB, MPUHAICKAINX K OMPEACIEHHBIM KJaccaM W TpyIIaM COEIUHEHUN
(pocThie BEIIECTBA, OKCHJIbI, THAPOKCHIBI, COJH, YTIEBOAOPOABI, MPOCTHIE
a¢upsl, CIUPTHI, PEHOIBI, ABETH b, KETOHBI, KAPOOHOBBIE KUCIOTHI, CIOKHBIE
3UPBL, )KUPBI, YTIIEBOABI, AMHHBI, AMUHOKHUCIIOTHI, OCIIKH )
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ChopMupoBaHHOCTH YMEHHSI MPOBOAUTH PACUETHI 110 XUMUYECKUM (opMysIaM U
YPaBHEHHUSIM XMMUYECKUX PEAKIMH ¢ UCTIONIb30BaHNEM (PU3NYECKUX BETUUMH:!

10.1

10.2

Macchl (00BEMa, KOJMYECTBA BEIIECTBA) MPOAYKTA PEAKIMH, €CIIM OJHO W3
HMCXOJHBIX BEILECTB JAHO B BHUJE PACTBOpa C OINPEIEIEHHOW MACCOBOM JONEN
pacTBOPEHHOTO BEIIECTBA WITU IAHO B M30BITKE (MMEET IPUMECH)

MacCOBOM WM 00BEMHOM JT0JIH, BBIX0/1a TTPOIYKTA PEAKIIUU

10.3
10.4

TEIUIOBOTO 3 eKTa peaKIiuii

00BEMHEBIX OTHOIIIEHHUH ra30B

10.5

11

12

M0 HAaXOXKICHUIO XUMUYIECKOM (DOPMYITBI BEIIeCcTBa

Bianenue cucremoil 3HaHMN 0 METOAaX HAYYHOrO MO3HAHMS SIBJICHUN MPUPOJIbI,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX M YMEHHE MPUMEHSTh 3TH 3HAHUS TPHU
IKCIIEPUMEHTAIFHOM HWCCIICIOBAHUH BEIISCTB M IS OOBSICHCHHS XUMHYECKHX
SABJIEHUW, UMEIOLIUX MECTO B IIPUPOJIE, MPAKTUUECKONU IEATEIIbHOCTH YEJIOBEKA U
B ITOBCETHEBHOM JKU3HU

CdopMupoBaHHOCTh YMEHHS HPUMEHSTH (HMCIIOJIb30BaTh) 3HAHHSI O COCTaBE U
CBOMCTBAaX BEUIECTB ISl AKCHEPUMEHTAIBHOW IMPOBEPKU THUIIOTE3 OTHOCUTEIBHO
3aKOHOMEPHOCTE MPOTEKAHUS XUMUYECKUX PEAKUM W MPOTHO3UPOBAHUSA
BO3MOKHOCTEH MX OCYILECTBJICHUS; CUCTEMHbBIE XHMHUYECKHAE 3HAHUS JUIA
OOBSICHEHUS! W TIPOTHO3UPOBAHUSI SIBIICHHUN, HMMEIONINX ECTeCTBCHHOHAYYHYIO
MPUPOY; JJIsl IPUHATUS TPAaMOTHBIX PEIICHHM MPOOJIEM B CUTYalHsIX, CBI3aHHBIX C
XUMHEH

13

14

15

ChopMupoBaHHOCT yMEHHUS IUIAHUPOBAaTh W MPOBOJUTH  XMUMHUYECKHN
AKCIEPUMEHT (IIOJyUYEHUE U U3yUEHUE CBOMCTB HEOPraHUYECKUX U OPraHUYECKUX
BEIIECTB, KAYECTBEHHbIE PEAKIMHU YIJIEBOJOPOAOB pA3IMYHBIX KJIaccoB U
KHUCJIOPOJICO/IEPIKALUX OPraHMYECKUX BEILECTB, PELIEHUE SKCIEPUMEHTAIBHBIX
3aJa4 IO paclo3HAaBaHUIO HEOPraHWYECKMX M OpraHUYeCKUX BELIECTB) C
coOJTI0/IeHHEM MpaBMJl 0€30MacHOr0 OOpallleHus C BEIIeCTBAaMH U J1a00paTOpHBIM
o0opynoBanuem; (opMynupoBaTh LEIM HUCCIENOBaHMSA; MPEICTAaBIATh B
pa3nu4yHoOi (hopMe pe3ynabTaThl HKCIEPUMEHTA, aHATU3UPOBATh U OIICHUBATh UX
JIOCTOBEPHOCTh

ChopMUpOBaHHOCT, ~ YMEHHSI ~ OCYIIECTBIATH  IENICHANPABICHHBIA  TIOUCK
XUMHYECKON MH(OPMAINH B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U y4eOHO-HAydHAs
JIUTEepaTypa, CpeACcTBa MaccoBOi HWHQOpMaluu, ceThb VIHTepHET W Jpyrue),
KPUTHYECKH aHAIM3UPOBATh XMMHUYECKYIO0 HH(]OpMaIuio, rnepepabarsiBath €€ u
MCIIOJIb30BaTh B COOTBETCTBUH C MTOCTABJICHHOW y4eOHOM 3a/1a4ueit

CdopMupoBaHHOCT, yMEHUS TPOTHO3MPOBATh, AHATU3UPOBATH M OICHUBATH
UHPOPMAIIHUIO C TIO3UIIUNA IKOJOTHUYECKOW Oe30MacHOCTH MOCIEACTBUN OBITOBOU U
MIPOM3BOJICTBEHHOH JIEATEILHOCTH YETIOBEKA, CBI3aHHOM ¢ MepepaboTKOM BEIIeCTB;
c(hOpMHUPOBAHHOCTh YMEHUN OCO3HABATh OINACHOCTH BO3JCUCTBUS Ha >KHUBBIC
OpraHu3Mbl OMNPEACIEHHBIX BEIIECTB, MOHMMAs CMBICI IMOKA3aTeNsl MPeneTbHON
JIOTTYCTUMOW KOHIIEHTPAIIMH, U TIOSICHATh Ha MPUMEPAX CIIOCOObI YMEHBIICHUS U
MPEAOTBPALIEHUS UX BPEAHOTO BO3ACHCTBYS HA OPraHU3M YeJIOBEKa




HEPEYEHD 2JIEMEHTOB COILEPKAHUA, ITPOBEPAEMBIX HA EI'D 11O

XUMHNHN
Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
1 TeopeTnyeckrue OCHOBbI XUMHUHU

Crpoenue BemectBa. CoBpeMeHHast MOJEINIb CTPOCHUA aroMa. Pacrpenesenne 31eKTpoHOB
10 JHEpreTHYecKuM ypoBHsAM. Knaccupukanuss XMMUYecKHX 37eMeHTOB. OcoOeHHOCTH

11 CTPOCHHS DSHEPreTHYECKUX YpOBHEH aromMoB (S-, P-, d-anementoB). OCHOBHOE W
BO30Y)XIEHHOE COCTOSIHUS AaTOMOB. OIJIEKTpOHHas KoH(Urypauus aroma. BaneHTHbIE
AIIEKTPOHBI
Ilepronnueckas cucrema xumuueckux 3jeMeHToB J[.M. MenneneeBa. @U3nyecKuil CMBICI
IIepnognueckoro 3akona JI.MI. Menneneesa. IIpuuvHbl M 3aKOHOMEPHOCTH W3MEHEHHS

1.2 CBOMCTB 3JIEMEHTOB M WX COECIUHEHHWI MO IepuoAaM M TpylnaM. 3aKOHOMEPHOCTH B
U3MEHEHUHU CBOMCTB NMPOCTHIX BELIECTB, BOJOPOAHBIX COCJAMHEHUMN, BBICIIUX OKCHUIOB U
TU/IPOKCHUIOB

1.3 BanenTtHoCTh. Dn€eKTpoOTpULATENBHOCTD. CTENEHb OKUCIIEHUS
Bunael xumuueckoil cBsi3u (KOBaJieHTHas, WMOHHAs, METaJUIMYecKas, BOJOPOAHASA) H

14 MexaHu3Mbl €€ oOpasoBaHus. MeXMOJEKYJISIpHbIE B3auMojeiicTBus. BemectBa

' MOJIEKYJISIPHOTO U HEMOJEKYJISPHOrO CTpOeHHs. THUIbl KPUCTAUIMYECKUX PEIIETOK.
3aBHCHUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTAITUIECKON PEIIETKN

15 Xumnueckas peaknus. Krmaccudukanus XUMHYECKMX pEakIuii B HEOPTaHUYECKOH |

' OpraHMYECKON XUMHUU. 3aKOH COXPAHEHHUS MACChl BEUIECTB

1.6 CKOpOCTh peakiyu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB

1.7 TennoBsie 3¢ (HeKThl XUMUYECKUX peakuuil. TepMoXuMuieckre ypaBHEHUS

18 OOpatumble peakuuu. XuUMU4eckoe paBHOBecue. DakTOphl, BIUSIOLIUE HA COCTOSTHUE

' xuMuueckoro pasHosecus. [Ipuanun Jle [larense
OnextponuTtnueckas nuccoruanus. CuibHble U ciabble 37eKTponauThl. Cpena BOIHBIX

1.9 pacTBOpPOB BELIECTB: KUCJasl, HEUTpanbHas, menodynas. Crenenp quccounanuu. Peakunn
MOHHOTO 0OMeHa

1.10 ['unponus coneit. MonHoe mpoussenenue Boabl. Bogopoansiii mokaszarens (pH) pactBopa
CnocoObl  BBIp@XEHHS KOHILIEHTpPAllUM pacTBOPOB: MaccoBas JI0JI1 PacTBOPEHHOTO

111 BEIIECTBa, MOJIApHAas KOHIEHTpanus. HacbllieHHble M HEHaChIIIEHHbIE PAaCTBOPBI,
pactBOopuMOCTh. KpucTtammoruaparsl

112 OKHCIUTENBHO-BOCCTAaHOBUTENbHBIE peakuuu. lloBeneHue BelecTs B cpefax ¢ pa3HbIM

' 3HaueHueM pH. Mertoabl a51ekTpoHHOTO OanaHca

1.13 ONEKTPOIN3 PACTBOPOB U PACILIABOB COJIEN

2 OCHOBBI HEOPraHUYECKON XUMHH

2.1 Knaccudukanus Heoprannueckux coenHeHnil. HoMmeHkinarypa HeopraHuyeckux BEIECTB
XWUMHYECKUE CBOWCTBA BAKHEHIIMX METAUIOB (HATpWM, Kalui, KaJdbllUid, MarHWi,

2.2 ATIOMUHUM, IIMHK, XPOM, KeJle30, Me/lb) U UX coequHeHui. Obuue crnocodbl mosydyeHus
METaJIJIOB
XUMHUECKUE CBOICTBa BaXKHEUIIMX HEMETAUIOB (TajlOreHOB, cepbl, azoTa, ¢ocdopa,

2.3 yriepoja M KpeMHHUS) U UX COeIMHEHUH (OKCHIOB, KHCIOPOJACOAEpKAIIUX KHUCIOT,
BOJIOPOJHBIX COCTMHECHHM )

2.4 I'enernueckas cBA3b HEOPraHMYECKUX BELIECTB, IPUHAUIEKAIIMX K PA3IMUHBIM KJlaccaM




2.5

##HPar### 1 nenTnduKanys HEOPraHMIECKUX coeMHeHN. KauecTBeHHbBIE peakiny Ha
HEOPTraHWYECKUE BEILIECTBA U UOHBI

OCHOBBI OPraHUYECKON XUMUHU

3.1

3.2

OCHOBHbIE TOJIOKEHUSI TEOPUU XUMHUYECKOTO CTPOEHHUSI OPraHUYECKUX COeIUHEHHN A.M.
BbytnepoBa. VYriepolHblid CKEJIET OpPraHMYecKOM MOJEKyJbl. KpaTHOCTh XMMHUYECKOU
CBS3U. S- W P-CBsA3HM. SP3-, SP2-, SpP-ruOpuaAM3andu OpOUTAICH aTroMOB YIJIepoja.
3aBUCHUMOCTh CBOMCTB BEILIECTB OT XHUMHYECKOI'O CTPOCHHMSI MOJIEKyl. [omororu.
I"'omonoruueckuit psa. Mzomepus u uzoMepbl

[TonsiTue o pyHKIIMOHANBHOU rpy1iie. OpueHTalmoOHHbIC 3P PEKTH 3aMecTUTENeH

3.3

3.4

3.5

[IpencraBienue o knaccupukanuy OpraHUuecKux BeniecTs. HoMeHkmaTypa opraHmuecKux
coeMHEHUH (cucTeMaTudeckas) 1 TpUBHAJIbHbIE Ha3BaHUs Ba)KHEHIIMX IPEACTaBUTEIEH
KJIACCOB OPraHUYECKUX BELIECTB

CBoOoHOpaMKaIbHBIH M MOHHBIM MexaHu3Mbl peakiuu. Ilonstue o Hykineoduie u
anektpoduie. [IpaBuino MapkoBuukosa. [IpaBumno 3aiiiieBa

Ankanpl. XHUMHYECKHME CBOMCTBAa aJKaHOB: TaJOr€HHpPOBAaHUE, ACTUIIPUPOBAHHE,
TEPMHUUYECKOE PA3JIOKECHUE, KPEKUHI, H30Mepu3auus, ropesue. llomyyeHue ankaHoB.
[Muknoankansl. Crenuduka CBOMCTB IMUKIOATKAHOB ¢ MajJbIM pa3MepoM Iukia. Peakuuun
IIPUCOEAMHEHUS U PAJUKAIBHOTO 3aMELIEHUS

3.6

Ankenbl. XHMMHUYECKHE CBOICTBa: pEaKkIUM MPUCOEIMHEHUs (raJoreHupoBaHUE,
TUAPUPOBAHUE, TUAPOraJOreHUpOBaHWE, TUJpaTalus), T[OpPEHUs, OKUCIEHUS U
noiaumepu3auy. [IpombliieHHbIe U 1TaOOPaTOPHBIE CIIOCOOBI MOJIyYEHHs aJIKEHOB

3.7

3.8

3.9

3.10

3.11

3.12

3.13

Ankaguensl.  XMMUYECKHME  CBOMCTBA  QJKAJMEHOB:  pPEAaKUMM  MPUCOEIUHEHUS
(ruapupoBaHue, TaJIOTEHUPOBAHUE), TOPEHUS U nouMepu3anuu. [loaydyeHue ajakaaiueHoB

Ankunbl. XUMHUYECKHE CBOMCTBA: pEAKIMM MNPUCOCIUHEHUs (TaJIoOr€eHUpPOBAaHUE,
THJIPUPOBAHUE, TUpATAIMs, THAPOTAIOTEHUPOBAHNE) KaK CIIOCO0 MOJIyYeHHs OJIMMEPOB
W JIpyTUX IMOJE3HBIX NPOAYKTOB. Peaknuu 3amenienus. ['opeHne aneTuineHa Kak HCTOYHUK
BBICOKOTEMIIEPATYPHOTO TUIAMEHHM JUUISL CBAPKU M pe3KU MeTauioB. [I[puMeHeHne aneTuiieHa

Apenbl. XHUMHUYECKHE CBOMcTBa O€H307a: pPEaKUUH 3IIEKTPO(UIBHOTO 3aMEelICHHUs,
NpUCOEeUHEHUsl (THUAPUpOBaHUE, rajoreHupoBanue). Peakuus ropenus. OcoOGeHHOCTH
XMMHUYECKHX CBOMCTB Toiyona. [lomyuenue 6en3ona. OcoOEHHOCTH XMMHUYECKUX CBOMCTB
ctupoina. [lomumepusanus ctupona. CriocoObl MOAYYEHHUS] U IPUMEHEHUE apOMaTHYECKUX
YII€BOIOPOAOB

Cnuptsl. [IpeaenpHble 0THOATOMHBIE CIIUPTHL. XMMHUECKHE CBOWCTBA: B3aUMOAECHCTBHE C
HaTpUEeM KakK CIOCO0 YCTAHOBJICHMS HAJU4YUs THAPOKCOTPYIIBI, ¢ TaJIOT€HOBOAOPOAAMHU
KaK crnoco0 TOJYy4YeHHs PACTBOPHUTENEH, BHYTPH- U MEXMOJEKYJSpHas JerHJIpaTariusl.
Peakuust ropenus. IlomydeHue »TaHONa: peakuus OpOKEHMsI TIIIOKO3bl, THIpaTalus
STWJIEHA. DTWICHIVIMKOIb U TNIMLEPUH KaK MPECTaBUTENU MPEeNIbHBIX MHOTOATOMHBIX
CIIUPTOB

®deHosi. XuMuYeckue CBOMCTBa (eHONA (peakiMu C HATPUEM, THUAPOKCHIOM HATPHS,
opomom). [Tonyuenue genona

AJ'II)I[GFI/I,ZII)I. XI/IMI/I‘—IGCKI/IG CBOﬁCTBa HpeHeHBHBIX AJIBACTUIO0B: FI/I)IpI/IpOBaHI/Ie;
Ka4eCTBEHHBIC PEAKIMM Ha KapOOHWIBHYIO TpymIy (peakius «CepeOpsSHOro 3epKayiay,
B3auMmojieiictBue ¢ ruapokcugoM Mmeau (I1). TlomyueHuwe mnpenenbHBIX —ajibJCTH/IOB:
OKHCJICHHE CIUPTOB, THIpATaIMs aleTUIeHa. AICTOH KaK MPEICTaBUTENb KETOHOB.
OCOOCHHOCTH PEaKIMU OKUCIICHHUS alleTOHA

KapOoHoBble kKuCI0TH. XMMHUYECKHE CBOWCTBA MPEAETbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KACIOT. OCOOCHHOCTH XHUMHUYECKHMX CBOWMCTB MYpaBbUHOW KuCIOTHL. Ilomyuyenue




MNpEaACIIbHBIX OJHOOCHOBHBIX Kap60HOBbIX KHCJIOT: OKHCJICHHC aJIKaHOB, aJKCHOB,
MNEPBUYHBIX CIIUPTOB, AJIbACTUIOOB. Bricime npeACIIbHBIC U HCTIPCACIIbHBIC Kap6OHOBBI€
KHCJIOTHI

3.14

Crnoxnble 3¢upbl U xupbl. CrocoObl MOMy4eHHS CIOXKHBIX 3¢upoB. OOpaTUMOCTb
peakuuu stepudukanuu. [IpuMenenne ciaoxHbIX 3(QUPOB B MUIIEBOH M HappIOMEpHOI
NPOMBIIIICHHOCTH. JKHpPBI KaK CIIOXXHBIE 3(QHPBI TIMIEPHHA M BBICHIMX KapOOHOBBIX
KUCJIOT. XMMHUYECKHE CBOMCTBA >XMPOB: THAPUpPOBaHUE, OKucieHue. ['maponus, wumm
OMBUIEHHE, )KUPOB KaK CIIOCOO MPOMBIIIICHHOTO MOJyYeHHs COJIeH BBICHIMX KapOOHOBBIX
KHCIIOT. MBIJI4 KaK COJIM BBICIIUX KAPOOHOBBIX KHUCIOT

3.15

3.16

3.17

3.18

XHUMHUYECKUE CBOMCTBA INIFOKO3bI: PEAKLUN C YYaCTHEM CIIUPTOBBIX U albJACTUIHOMN I'PYIII
U MOJIOYHOKHCIIO0E OpokeHue. [IpuMeHeHne riitoko3bl, e€ 3HaueHUe B KU3HEACATEIbHOCTH
opraHusma. Jucaxapunsr: caxaposa, MajbTO3a. BoccranasnuBaromue u
HEBOCCTaHaBIUBaroIue nqucaxapuasl. ['uapomns aucaxapunos. [lonncaxapuasl: kpaxmai,
rkored. CTpoeHue MakpOMOJIEKYJ Kpaxmaja, IJIMKOT€Ha M LEeJUIoJ03bl. Pusznueckue
CBOMCTBA Kpaxmaja M ILEJUI0I03bl. XHMHUYECKHE CBOMCTBA Kpaxmalja: THIPOJIH3,
KaueCTBEHHAsl peakuus ¢ HMOJOM. XMMHYECKHE CBOMCTBA LEIUIIOJIO3BL: THIPOJIM3,
nojiyueHue 3¢GupoB Leunoso3bl. [loHATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,
aleTaTHBIN MIENK)

AMUHBI. AMHUHEBI Kak OpraHu4Y€CKHC OCHOBAHHA: pCaKIUH C BOI[Oﬁ, KHCJIOTaMH, pCaKIuA
TropcHUA. AHMIVH Kak npeacTaBUTCIIb apOMATHYCCKUX AMHHOB. XHUMHYECKHE CBOMCTBaA
aHWUJIMHA: B3aMMOJCHCTBHE C KHCJIOTaMU, 6pOMHOI71 BOﬂOﬁ, OKHUCJICHHC. HonyquI/Ie
aMHWHOB ATKWJINPOBAHUCM aMMHaKa )51 BOCCTaHOBJICHHECM HUTPOITPONU3BOAHBIX
YrJI€BOAOPOA0B

AMMHOKHUCIOTE B OeJIKU. AMHHOKHUCIOTHI KakK aM(l)OTepHHe OpPraHu4CCKuUC COCANHCHMA.
OcHOBHBIC AMHWHOKHCIIOTHI, o6pa3y101une Ocnku. XHMHUYECKHE CBOMCTBa OEJIKOB:
TUAPOJIN3, ACHATYpalusd, KAYCCTBCHHLIC (I_IBCTHBIe) pCaKknun Ha OcnKu

CtpoeHue u CTPYKTypa IOJUMEPOB. 3aBUCHUMOCTH CBOWCTB IOJMMEPOB OT CTPOEHUS

MOIJICKYIIL. OCHOBHBIE CITOCOOBI MOJIYUYCHUA BBICOKOMOJICKYIISIPHBIX COCTMHECHMUIA: peaknuuun
MMoJIMMEpHU3allui U INOJIMKOHACHCAIIUU. KJ'IaCCI/I(I)I/IKaLII/I}I BOJIOKOH

3.19

Wnentudukanust opraHnueckux coenHeHuM. Perenmne sKcrepuMeHTanbHbIX 3a/1a4 Ha
pacrio3HaBaHUE OPraHUYECKUX BEIIECTB

3.20

I'eneTnueckas CBA3b MECKAY KiIaCCaMU OPIraHUYCCKUX COeIUHEHMI

XUMHS U KU3Hb

4.1

4.2

4.3

4.4

XHUMHUs B HOBCCHHCBHOﬁ KHU3HU. HpaBI/IJIa Oe3oImacHoM pa6OTI>I ¢ CAKUMH, TOPHOUYUMH U
TOKCHUYHBIMH BCUICCTBaAMU, CPEACTBAMU OBITOBOM XUMHU

XumMHUsL U 300pOoBbe. XUMHUSA B MeIUUMHE. XUMHUS M CEJIbCKOE XO3AWCTBO. XHMHS B
MPOMBIIIIEHHOCTH. XUMHUSI U DHEPreTHKa: MPUPOAHBIA M MOMYTHBIA HEPTSIHOW Ta3bl, HX
coctaB W ucnonb3zoBanue. CocraB HepTu U e€ mepepaboTka (MIPUPOJHBIE HCTOUHUKU
YTIIEBOIOPOIOB)

XUMUS U DKOJOTHUS. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOWIEH CPelbl U €ro MOCIEACTBUS.
Oxpana ruapocdepbl, MOuBbl, atMochepsl, ¢Gaopsl U (ayHBl OT XHUMHYECKOTO
3arpszHenus. [Ipo6reMa 0TX0/10B U MOOOYHBIX MPOAYKTOB. AJIbTepHATHBHBIE UCTOYHUKU
SHEPIruu

OO0mre mpencTaBIeHUs] O MPOMBIIIICHHBIX CIIOCO0aX MONYYCHHUS XUMUYECKHUX BEIECTB
(Ha mpuMepe MPOU3BOJICTBA aMMHUAKa, CEPHON KUCIOTHI). UEpHas U 1BETHAS METAILTyPTHsL.
Crexso U cuJIMKaTHasi IPOMBIIUIEHHOCTh. [IpombliiiieHHass opranudeckas Xxumus. CoipbE
JUI OPraHUYECKOW IMPOMBIIUIEHHOCTH




Turbl pacy€THBIX 3a1a4

PacuéTer Macchl BemecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA,

>1 Macce Ui 00bEMY OJTHOTO U3 YUACTBYIOIIUX B PEAKIIMU BEIIECTB
5.2 Pacuérsl TermoBoro 3¢ dexra peakuuu
5.3 Pacuérel 00BEMHBIX OTHOLICHU Ta30B IPU XUMHUECKUX PEAKITHIX
54 Pacuérer macchl (00bEMa, KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIUU, €CIIA OJTHO U3
BEIIIECTB JJaHO B U30BITKE (MMEET IPUMECH )
55 Pacuérel MmaccoBoit mim 00BEMHOM JOIU BRIX0/IA TIPOAYKTA PEAKIIHH OT TEOPETUICCKU
' BO3MOXHOTO
Pacuérer macchl (00bEMa, KOIMYECTBA BEILIECTBA) MPOAYKTA PEAKIIMH, €CIIH OJHO U3
5.6 BEILECTB JJAHO B BUJIE PACTBOPA C ONPEAECIEHHON MaCCOBOM J0JIEl PAaCTBOPEHHOIO
BEILECTBA
57 PacuéTel ¢ ncronb30BaHUEM MOHATHIN «MaccoBas 10JIs1», «MOJISIpHAsk KOHLIEHTpaLus»,
' «pacTBOPUMOCTB»
58 Haxoxaenne MosieKymnsipHON (popMyJIbl OpraHMUECKOI0 BEIIECTBA 10 €T0 IJIOTHOCTH U

MaCCOBBIM OJOJIAM 3JICMCHTOB, BXOOAIIUX B €0 COCTAB, WJIH 110 IIPOAYKTaM CropaHus




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YAEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET
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