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IHHOACHUTEJBHASA 3AIINCKA

Pabouast mporpamMmma mo XMMHUM Ha yYpOBHE CPEIHETO OOIIEero 0O0pa3oBaHUs
pa3zpaborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 06-
pazoBanuu B Poccuiickoit denepannny, TpeOOBaHUM K pe3yibTaTaM OCBOCHUS (e-
JepaibHON 00pa3oBaTEIbHON MPOrpaMMbl cpeaHero obmero oopazoBanus(DOIl
COO), mnpencrasieHHblx B denepallbHOM TOCYAapCTBEHHOM 00pa30BaTeIbHOM
cragaapre COO, ¢ yuérom Konnenmuu npenogaBanus y4eOHOTO mpeaMeTa «Xu-
MUs» B 00pa3oBaTeNbHBIX opranuzanusix Poccuiickoit denepannu, peain3yromnmx
OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMbl, U OCHOBHBIX TOJIOkKeHUN «CTpareruu
pa3Butus BocniuTanus B Poccuiickoit denepanuu Ha nepuon no 2025 rona» (Pac-
nopsikenue [IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHsI Ha YPOBHE YIITyOJIEHHOTO U3YUYEHUS 3aHUMAET BAXKHOE MECTO B CHUCTE-
M€ €CTEeCTBEHHO-Hay4HOro oOpaszoBanus ydamuxcsi 10-11 kmaccoB. U3yuenue
npeaMeTa, pealnuzyeMoe B yClIoBUsX ITudhepeHInpoBaHHOTO, TPOPUILHOTO 00Y-
YeHUSI, TPU3BAHO 00ECTICYNTh 00IIe00pa30BaTEILHYIO U OOIIEKYIBTYPHYIO TTO/TO-
TOBKY BBIITYCKHUKOB IIIKOJIbI, HEOOXOIUMYIO JJIS aJalTalli UX K OBICTPO MEHSIO-
HIUMCSl YCIIOBUSIM KU3HU B COIMYME, a TakXKe JJIA MPOJIOJDKEHUsI 00yUeHUs B Op-
raHu3aIugax TpoPecCuoHaTILHOT0 00pPa30BaHUs, B KOTOPBIX XUMHUS SBJISIETCS OJTHOM
U3 MPUOPUTETHBIX JUCIUTLIIUH.

B mporpamme mo xumMuu HazHaAYCHHE TpeaAMeTa « XUMUSD MOJIydaeT moapo0-
HYI0 HHTEPIIPETAlI0 B COOTBETCTBUU C OCHOBOIMOJIATAIOIIMMU TOJIOKEHHUSIMU
dI'OC COO o B3auM0o00YyCIOBJICHHOCTH IIeJIeH, COIep)KaHus, Pe3yIbTaTOB 00yUe-
HUS ¥ TPeOOBAaHUN K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB. CBUAETEIHLCTBOM TOMY
SIBJISIFOTCS CJICAYIOIIUE BBITTOIHSEMbIE TPOTPAMMOM 10 XUMUU (PYHKIIUH:

e  uHGOPMAIIMOHHO-METOIMYECKasl, peau3aius KOTopoil o0ecreuynBaeT Imo-
Jy4eHUe MPEJCTABICHUS O MENX, COAepKaHuu, 00IIel cTparerun o0yde-
HUS, BOCIUTAHUS U PA3BUTUS O00YUAIOIIMXCSl CPEeACTBAMU MpeaMeTa, U3y-
4aeMOI'0 B paMKaX KOHKPETHOTO MPOuIIs;

e OpraHU3allMOHHO-IUIAHUpYIOLIas, KOTOpas MpeayCMaTpUBAET OmIpenaese-
HUE: TPUHUUIIOB CTPYKTYPUPOBAHUS M IOCIEAOBATEIBHOCTH H3y4YECHUS
y4eOHOro Marepuania, KOJIMYECTBEHHBIX M KaYECTBEHHBIX €r0 XapaKTepu-
CTHUK; MOAXOJ0B K (POPMHUPOBAHUIO COJEPKATEILHON OCHOBBI KOHTPOJS U
OLICHKU 00pa30BaTEIbHBIX JOCTUKEHUN 00yUYalOIIUXCs B paMKaxX UTOrOBOM
aTTecTanuu B popMe eIMHOTO rOCYJapCTBEHHOTO 3K3aMeHa M0 XUMHUH.

[Iporpamma a1 yriryOGI€HHOTO U3YUYEHUST XUMUU:

e YCTAHABJIMBACT WHBAPUAHTHOE NPEIMETHOE COJAEpKaHue, 00s3aTeabHOe
JUISl U3YUYEHHUSI B paMKaXxX OTAEIbHBIX MPodUIIeH, mperycMaTpruBaeT pacipe-
JIEJIEHHE U CTPYKTYPUPOBAHUE €0 MO Kjaccam, OCHOBHBIM COJIEp KaTellb-
HBIM JIMHUSM/pa3jiesiaM Kypca;



e aéT MPUMEPHOE pacIpesesieHue Y4eOHOrO0 BPEMEHH, PEKOMEHyeMOro
JUTSI U3yYEHUSI OTACIIbHBIX TEM;

e IMIpejyiaraeT MPUMEPHYIO MOCJIEI0BATEIbHOCTh M3YUECHHSI YUYEOHOro Mare-
puana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEAMETHBIX U MEXK-
MPEIMETHBIX CBSI3EH;

e aéT METOAMYECKYI0 MHTEPIPETALMIO 1IeJIel U 3a7ja4 U3yUueHHUs MpeaMeTa
Ha yriyOoJ€HHOM YpOBHE C YUYETOM COBPEMEHHBIX ITPUOPUTETOB B CUCTEME
cpeaHero o011ero oopa3oBaHus, CoJIepKaTEILHON XapaKTEPUCTUKH TJIaHH-
PYEMBIX PE3yJIbTaTOB OCBOCHUS OCHOBHOW 0Opa30BATEIIBHON MPOTPAMMBI
cpennero obmiero oOpazoBaHMsl (JIMUHOCTHBIX, METAMPEIMETHBIX, MPEI-
METHBIX), @ TaKXe C y4€TOM OCHOBHBIX BUJOB y4€OHO-IIO3HABATEIbHBIX
nedcTBUN 00y4aroIerocs o OCBOSHUIO COJIEpIKaHUsI TIPeIMETa.

ITo BceM Ha3BaHHBIM TO3WIMSAM B IpPOrpamMMe MO XHUMHHU MPETyCMOTpEHa
IPEEeMCTBEHHOCTh C OOYYEHHEM XMMHH Ha YPOBHE OCHOBHOTO O0IIero oOpa3oBa-
HUs. 3a mpejenamMu YCTaHOBJICHHOW MPOrpaMMOi IO XMMHUH 00s13aTebHOM (MHBA-
PUAHTHOM) COCTaBJSAIONIEH COJEpPKAHUS YYEOHOro mpeameTa «XUMHUsD OCTAETCS
BO3MOKHOCTh BBIOOpA €ro BApUaTHBHOM COCTABJISIONICH, KOTOpast 1O KHA OTpe/ie-
JISITHCS B COOTBETCTBUU C HAPABJIICHUEM KOHKPETHOTO MPOGUIs O0yICHHSI.

B cootBercTBUU ¢ KOHLIeNTYalbHbIMU NOJ0KeHUsIMH OT'OC COO o Ha3Haye-
HUU MpeIMeToB 0a30BOr0 U YIiTyOIEHHOTO ypOBHEH B cucTeMe nudpepeHimpoBan-
HOTO 00YUYEHHMS Ha YPOBHE CPEIHET0 00111ero 00pa3oBaHus XUMHUS HA YPOBHE YTy-
OJIEHHOTO M3y4E€HUs HAIPaBJICH Ha peajn3allli0 MPEEMCTBEHHOCTH C MOCIETYIO-
UM ATAllOM TOJYYCHHS] XUMHUYECKOTO 0O0pa30BaHMS B paMKaxX WU3YYCHHS CIICIIH-
AITBHBIX €CTECTBEHHO-HAYYHBIX U XUMUYECKHUX JIMCUUILIINH B By3aX U OpraHU3alln-
X CpeJIHEro MpogecCuOHAIBHOT0 00pa3oBaHus. B 3Toil CBsI3U M3yueHue mpeIMeTa
«XUMHUs» OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha paclIMpeHne U yriryOJaeHue Teo-
PETUYECKOMN M TIPAKTUIECKON MOATOTOBKY O0yYarOIINXCsI, BEIOPABIINX OMPEEIEH-
HBI PO UITH 00YyUEHHUS, B TOM YHCIIE C MIEPCIIEKTUBOM MOCIEAYIOMIETO MOTYYeHHUS
XUMHUYECKOTO 00pa3oBaHUsl B OpPraHuU3alusx MpoQecCHOHATLHOTO 00pa3oBaHUS.
Hapsny ¢ atum, B cBete TpeboBanniit ®I'OC COO kK miaaHUPyEeMBIM pe3yjibTaTaMm
ocBOeHUs (peaepalibHOM 00pa30BaATEIBHONM MPOTPAMMBI CpETHEr0 00IIero 0opaso-
BaHUS W3y4YCHUE TIPEIMETa «XWUMHUS» OPUECHTHPOBAHO TAK)KE HA PEIICHHE 3a1ad
BOCITUTAHUS U COIMAIILHOTO Pa3BHUTHs OOydarommxcs, Ha GOPMHUPOBAHUE y HHUX
OOIIEMHTEIIEKTYaIbHBIX YMEHHUI, YMEHUN palMoOHAIM3aIMU Y4eOHOro Tpyla U
0000IIEHHBIX CIIOCOOOB JEATEILHOCTH, MMEIOIINX MEXIUCIUIUIMHAPHBIA, Ha-
IIPEAMETHBIN XapaKTep.

CocraBnsomumu npeaMeTa «XuMus» Ha YpOBHE yriayOnE€HHOTO W3y4YCHHS
SIBJISIFOTCSL YTITyOJI€HHBIE KypCchl — «Oprannueckas xumus» u «O01as 1 Heopratu-
yeckas xuMus». [Ipu onpeneneHuu moaxoa0B K 0TOOPY U CTPYKTYPHOM opraHu3a-



LMW COJIEPKaHMS 3TUX KypCOB B MPOrpaMMe MO XUMHH 33 OCHOBY IPHUHSTHI MOJIO-
xeHust PI'OC COO o paznuuusx 6a30BOro W yriayoJ€HHOrO YpOBHEH H3y4YEHUS
npeaMeTa.

OcHoBy cozaepkaHus KypcoB «Opranuueckas XuMus» 1 «O011ast 1 HeopraHu-
YyecKasi XUMUS» COCTaBJIsIET COBOKYIMHOCTh MPEIMETHBIX 3HAHUN U YMEHUN, OTHO-
csAmxcs K 6a30BOMY YPOBHIO U3YUEHHS MpeMeTa. ITa CUCTeMa 3HAHUM MOoTyJdaeT
onpenenéHHOe TEOPETHUECKOE OMOJHEHUE, MO3BOJISIONIEE OCO3HAHHO OCBOUTH
CYILIECTBEHHO 00BN 00bEM (PAKTOJOTMYECKOro MaTepuaina. Tak, Ha yriyOJ€H-
HOM ypOBHE M3y4Y€HHs IpeaMeTa o0ecredyeHa BO3MOKHOCTh 3HAYUTEIBHOTO YBE-
JINYEHNSI 00bEMA 3HAHUN O XMMHYECKHUX DJIEMEHTAX M CBOMCTBAX MX COEIMHEHUH
Ha OCHOBE PACIHIMPEHUS U YIIyOJIeHUS NPEICTABICHUIA O CTPOCHUU BEIIECTBA, XU-
MUYECKON CBSI3U U 3aKOHOMEPHOCTAX MPOTEKAHUs PEaKIUil, pacCMaTpUBAEMBIX C
TOYKU 3PEHUS XUMHUYECKOW KUHETUKU U TepMOAMHAMUKHU. M3yueHue nepuoanye-
CKOTo 3akoHa U [lepuonnyeckoil CUCTEMbl XUMHUECKHUX JIEMEHTOB 0a3upyercs Ha
COBPEMEHHBIX KBAaHTOBOMEXAHWYECKUX IPEJCTABICHUSAX O CTPOCHUM aToma. XH-
MUYECKas CBsI3b OOBIACHIETCS C TOUKU 3PEHHS YHEPreTUYECKUX U3MEHEHUH Mpu e
00pa30BaHMM U Pa3pyILICHUH, a TAKXKE C TOUKU 3PEHUSI MEXaHU3MOB €€ o0pa3oBa-
Husl. M3ydyeHne TUNOB peakuuid 10noyHgeTcs (POpMUPOBAHUEM IIPENCTABICHUNA 00
IIEKTPOXUMHUYECKHUX IPOLEccax M MEKTPOJIU3€E PACIIABOB U PACTBOPOB BEILECTB.
B kypce oprannueckoit XuMuu Ipu paCCMOTPEHUH PEAKIIMOHHOM CIIOCOOHOCTH CO-
eAMHEHUI yaensieTcss 0co00e BHUMaHUE BONpocaM 00 3JEKTPOHHBIX 3 dekTax, o
B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX pPeakLuu.

Oco0oe 3HaueHne UMEET TO, YTO HA COAEPKAHNE KYPCOB XUMHH YIIIyOJIEHHO-
T'0 YPOBHS U3YUYECHUS IS KJIACCOB OINpeAe€HHOTro nmpoduis (TJIaBHBIM 00pa3oM Ha
UX CTPYKTYPY U XapakTep JIOMOJHEHUH K OO0IIei cucTteMe MpeaMETHBIX 3HAHUMN)
OKa3bIBAIOT BIUSHUE CMEXKHbIE MPEAMEThI. Tak, HampuMep, B COJEPKaHUM TIpei-
MeTa JIsl KIIaCCOB XUMHKO-(PU3nYecKoro npoguis 00blIoe 3HaYeHHE Oy 1yT UMETh
AJIEMEHTHI Y4eOHOTO MaTepuala o oomieit xumuu. [Ipu n3ydenuu npeamera B 1aH-
HOM CJIy4ae aKkIeHT Oy/IeT c/enad Ha OOIIHOCTh METOJJOB TTO3HAHUS, OOIIIHOCTH 3a-
KOHOB ¥ TEOPUH B XUMHUU U B GU3HKE: AaTOMHO-MOJIEKYJISIpHAs TeOpHsl (MOJICKYIISIp-
Hasi Teopus B (PU3MKE), 3aKOHBI COXPAHEHUSI MACChl U DHEPIHH, 3aKOHBI TEPMO/IU-
HAaMUKH, 3JIEKTPOJIN3a, PEACTABICHUS O CTPOCHHUH BEIIECTB U JIPYTOE.

B T0 e Bpems B copiepKaHuU MpeIMeTa sl KIIACCOB XUMHUKO-OMOJIOTHUECKO-
ro npoduist OONBIINNA yAETbHBIN BeC OyJIeT UMETh OpraHudeckas xumus. B stom
Cilyyae ImpeoCTaBIsieTCs BO3MOXKHOCTD sl 60Jee 00CTOATEILHOTO PACCMOTPEHUS
XUMUYECKON OpraHU3alMK KJIETKA KaKk OMOJIOTMYECKON CUCTEMBI, B COCTaB KOTO-
po#l BXOJAT, K MPUMEPY, TAKUE CTPYKTYPHbIE KOMIIOHEHTHI, KaK JIUMHbI, OCIKH,
YIJIEBOJIbl, HYKJIIEMHOBBIE KUCJIOTHI U ApyTrHe. [Ipu 3TOM 3HaHMS O COCTaBE U CBOM-



CTBaX MPEICTABUTENECH OCHOBHBIX KJIACCOB OPraHUYECKUX BELIECTB CIIy’kKaT OCHO-
BOM JUISl U3YUYEHHUS CYIIHOCTH MPOIECCOB (DOTOCHUHTE3a, AbIXaHUS, TUIIICBAPEHUS.

B miane dhopmupoBaHusi OCHOB HAyYHOTO MUPOBO33PEHUS, OCBOEHHUS OOIIIe-
HayYHBIX METOJOB MO3HAHUA U OIbITA MPAKTUYECKOTO MPUMEHEHHUSI HayYHBIX 3HA-
HUW H3ydeHHE TpeaMeTra «XUMUs» Ha yriayOJaEéHHOM ypOBHE OCHOBAHO HA MEXK-
MPEAMETHBIX CBS3SX C YUeOHBIMHU MPEIMETaMH, BXOSIIMUMHU B COCTaB MPEIMETHBIX
obnacreit «EcrecTBeHHO-Hay4HBIC NTPEAMETh», «MaremaTuka u UHGOpMaTUKay U
«Pycckuii sI3bIK U IUTEpATYpay.

[Ipu n3yuennn yuyeOHOTO mpeameTa « XUMHUs» Ha yriiyOJIEHHOM YPOBHE TaK-
’Ke, KaK Ha YPOBHE OCHOBHOTO M CpeJIHero o01ero oopasopanus (Ha 6a30BOM ypOB-
HE), 3a/1auei IEPBOCTEIIEHHON 3HAYUMOCTH SIBJIsieTCs (POpPMUPOBAHNE OCHOB HAyKH
XUMUH KaK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHMS, TPAKTUUECKOMN JEeATeIbHOCTH
YEJI0BEKA U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpbl. Penienue 3Toi 3anaun Ha
yTriyOonéHHOM ypOBHE M3YyYCHHS TPEIMETa MPEIoiaracT peain3aliio TaKuX Ie-
JIeH, KaK:

e (opMupoBaHHE NMPECTABICHUIN: O MaTepHUATLHOM €UHCTBE MUPA, 3aKOHO-
MEPHOCTSX U TTO3HABAEMOCTH SIBJIEHUM TIPUPOJIBI, O MECTE XUMUU B CUCTE-
M€ €CTECTBEHHBIX HAayK W €€ BeAyllel poJid B 00ECIEUEHUH YCTONYMBOIO
Pa3BUTHS YEIIOBEYECTBA: B PEIICHUM MPOOTIEM IKOJIOTHIECKOUN, SHEPTETU-
YECKOW U TMHUILEBOW 0€30MacHOCTH, B Pa3BUTHUH MEIUIIMHBI, CO3IaHUU HO-
BBIX MAaTE€pHUAJIOB, HOBBIX MCTOYHUKOB JHEPruHU, B OOCCIEUEHUU PAIHO-
HaJLHOT'O MPUPOAOINOIL30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U 00-
e KyJbTYpPBI 4eJIOBEKA, a TAKKE IKOJIOTHUECKH 0OOCHOBAHHOT'O OTHOIIIE-
HUSI K CBOEMY 3J0POBBIO U IIPUPOIHOM CpeElE;

* OCBOECHHE CHCTEMbI 3HAHMM, JISKAIIUX B OCHOBE XUMHUYECKON COCTABIJISIIO-
el eCTeCTBEHHO-HAyYHOW KapTUHBI MUpa: PyHAaMEHTAIbHBIX MOHSATUMH,
3aKOHOB U TEOPUM XMMHH, COBPEMEHHBIX MPEJICTABICHUN O CTPOCHUU Be-
IIECTBA HAa Pa3HbIX YPOBHSIX — aTOMHOM, HOHHO-MOJIEKYJISIPHOM, HaJMOJIe-
KYJSIPHOM, O TE€PMOAMHAMHUYECKUX M KUHETUYECKUX 3aKOHOMEPHOCTAX
MPOTEKAHUS] XUMUYECKUX PEaKIMi, 0 XUMHUYECKOM PaBHOBECUH, pACTBOPAX
U JIUCTIEPCHBIX CUCTEMax, 00 OOIIMX HAYYHBIX MPHUHIIUIIAX XUMHYECKOIO
MPOU3BOJCTBA;

e (opMupoBaHHe y 00y4JalOIMXCs OCO3HAHHOTO ITOHMMAaHHS BOCTpeOOBaH-
HOCTH CHUCTEMHBIX XUMHYECKUX 3HAHHU JIJIs1 OOBSICHEHUS KIIOYEBBIX HeH
U Ipo0JIeM COBPEMEHHOM XUMMUH, JJIs1 OOBSICHEHUS U TPOTHO3UPOBAHUS SIB-
JICHUH, UMEIOIINX €CTECTBEHHO-HAYUHYIO NMPUPOAY; TPAMOTHOTO PEIICHUS
mpo0sieM, CBA3aHHBIX C XUMHEH, MPOTHO3UPOBAHUS, aHAIN3a U OIEHKH C
MO3UIIUNA SKOJIOTUYECKOW 0€30MaCHOCTHU TMOCIEICTBHI OBITOBOM U MPOU3-



BOJICTBEHHOM ACATEIBHOCTU YEJIOBEKA, CBSI3aHHOW C XMMUYECKUM IIPOU3-
BOJICTBOM, HCIIOJIb30BAaHUEM U NIEPEPaOOTKOM BEILIECTB;

yriyOJieHne MpeACcTaBiIeHU O HayYHBIX METOAax MO3HaHHs, HE0OXO0lu-
MBIX JJI1 IPUOOPETEHUSI YMEHH OPUEHTHUPOBATHCSA B MUPE BEILIECTB U 00B-
SACHEHUSI XUMUYECKUX SIBJICHUH, UMEIOIIMX MECTO B IPUPOJE, B IIPAKTUYE-
CKOM JIEeATEIIbHOCTHU U IIOBCEHEBHON KU3HU.

B nnane peanuzaiuu nepBoodYepeHbIX BOCIUTATEIBHBIX U PA3BUBAIONINX (DYHK-
IIUA 1IEJIOCTHOM CUCTEMBI CpeAHEro o0IIero oOpa3oBaHus MpU U3yYEHUHU MpeIMe-
Ta «XUMUS» HA YTITyOJIEHHOM YPOBHE 0COOYIO aKTyaIhbHOCTh MPUOOPETAIOT TaKHE

OCJan U 3aJa491, KaK:

BOCIIUTaHUE YOCKIEHHOCTH B TIO3HABAEMOCTH SIBIICHUI TPHUPOJIbI, YBaXKe-
HUS K MPOIECCY TBOPUYECTBA B 00JIACTH TEOPETUUECKUX U MPUKIATHBIX UC-
CJeA0BaHUN B XUMHH, (HOPMUPOBAHKE MUPOBO33PEHHUS, COOTBETCTBYIOIIIE-
0 COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pPa3BUTHE MOTHBAIMKM K OOYUYEHHUIO W MO3HAHHWIO, CITIOCOOHOCTEN K camo-
KOHTPOJIFO ¥ CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOIIEYEITOBEYECKUX
LICHHOCTECH;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEIICKTYaIbHBIX U TBOPYECKHUX
crocoOHoCTEH 00yJaromuxcs, GOPMHUPOBAHUE Y HUX CO3HATEILHOTO OTHO-
IIEHUS K CaMO0Opa30BaHUIO U HETIPEPHIBHOMY 00pa30BaHUIO KaK yCIOBHIO
yCHEeuHONH TpoQecCUOHAIbHOW U OOIIECTBEHHOU EATEIbHOCTH, OTBET-
CTBEHHOTO OTHOIIEHHUSI K CBOEMY 3JI0POBbIO M MOTPEOHOCTH B 370POBOM
o0pa3ze KU3HH;

dbopMHpoBaHUE YMEHHI U HABBIKOB PA3yMHOT'O TIPUPO/IOTIOIB30BAHUS, Pa3-
BUTHE IKOJIOTUUECKOUN KYIbTYpbl, IPUOOPETEHUE OMBITa OOIIECTBEHHO-TIO-
JIC3HOM PKOJIOTMUYECKOM AesITeIbHOCTH.

OO1ee YnciI0 9acoB, MPEAYCMOTPEHHBIX JIJIS U3yUEHUS XHUMUU Ha yriTyOJeHHOM
yYpOBHE cpeaHero obmiero oopasosanus, coctabiset 204 gacos: B 10 kiracce — 102
yaca (3 gaca B Hezeno), B 11 kimacce — 102 yaca (3 yaca B He/Ie0).



COJEPXKXAHUME OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYECKON XUMHUMN.

[IpeameT u 3HAYCHNE OPTAaHUIECKON XUMHH, TIPEACTABICHUE O MHOTOO0pa3nun
OPraHUYECKUX COCIUHCHUN.

DNEeKTPOHHOE CTPOCHUE aTOMa yTIepoJa: OCHOBHOE M BO30YkKAEHHOE COCTO-
ssHUsl. BasieHTHBIE BO3MOKHOCTH aToMa yrjiepojia. XMMUYecKasi CBsi3b B OpraHuye-
CKUX cOoeMHEeHUsaX. Tumnbl THOpUIM3alMU aTOMHBIX opOuTanei yriepojaa. Mexa-
HU3MBbI 00pa30BaHMs KOBAJCHTHOH CBsI3M (OOMEHHBIH M JOHOPHO-aKIICIITOPHBIN).
Tunsl epekprIBaHUsI AaTOMHBIX OpOUTaNIel, 6- U T-CBsi3U. OauHapHasi, 1BOWHAS U
TpoitHasi cBsi3b. CriocoOBI pa3pbiBa CBSI3€M B MOJIEKYJIaX OPraHUYECKHX BEIIECTB.
[Tonstue o cB0OOOHOM paauKale, Hykieoduiie u daeKTpodue.

Teopus cTpoeHHst Opraaudecknx coeauneHnii A.M. bytnepoBa u coBpemen-
HbIE MPEJCTABICHUS O CTPYKTYpPE MOJEKYJ. 3HAUEHUE TEOPUU CTPOCHHSI OpraHH-
YECKUX COoequHEHUN. MosekyisipHble U CTPYKTypHbIe (hopmyibl. CTpyKTypHBIE
dbopMyIIbl pa3IUYHBIX BUIOB: pa3BEPHYTasi, COKpalniéHHas, ckejaeTHas. M3omepusi.
Buasl uzoMepuu: cTpyKkTypHasi, IpOCTPaHCTBEHHAS. DIEKTPOHHBIE A PEKTH B MO-
JIEKyJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTUBHBIN 1 ME30MEPHBIN A (DEKTHI).

[Ipeacrasnenue o knaccupukanuu opranndeckux BemiecTs. [lousTue o GyHK-
nuoHanpHOM rpynne. ['omonorus. I'omonornueckue psanbl. CucreMarndeckas HO-
MeHknatypa opranudeckux coeauHeHuit (IUPAC) u TpuBHaibHBIE Ha3BaHUS
OTJEJIBHBIX ITPEACTABUTEIIEH.

Ocobennocty W Kiaccuukanus opraHuueckux peakuuid. OKUCITUTEIbHO-
BOCCTAHOBUTEJBHBIE PEAKIIUA B OPraHUYECKON XUMUHU.

DKCIEepUMEHTAIbHBIE METOJIbl U3YUYEHHUS BEIIECTB M MX MPEBpAICHUM: 03Ha-
KOMJICHHE C o0pasllaMu OpraHMYeCKUX BEIECTB M MaTepuajaMu Ha UX OCHOBE,
OMBITHl MO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB NMPU HarpeBaHuu (IUIaBIEHUE,
oOyriIMBaHUe U TOPEHUE), KOHCTPYUPOBAHUE MOJIEIICH MOJIEKYJI OPTaHUYECKUX BE-
HIECTB.

YraeBoaopoasbl.

Ankanbl. ["'omosiorudyeckuil psii ankaHoB, oOmas GpopMysia, HOMEHKIATypa U
M30MepUs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJKaHOB, Sp°-
rUOpUIU3aIKs aTOMHBIX OpOUTANIeH yriiepoia, 6-CBsi3b. PU3MUecKre CBOMCTRA al-
KAaHOB.

XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKIMU 3aMEIICHUs, U30MEpHu3aluu, Je-
TUAPUPOBAHUS, IUKIM3ALUN, TUPOIN3a, KpeKUHra, Topenus. [Ipencrasienue o me-
XaHU3ME Peaklnil paiuKaJIbHOrO 3aMEILICHHUS.



Haxoxnenue B npupoje. CriocoObl MOTy4YeHUs U MPUMEHEHNE aTKaHOB.

Huknoankanel. OOmas ¢popmyia, HOMEHKIATypa U u3omepusa. OcobeHHOCTH
CTPOCHUS U XMMUYECKUX CBOMCTB MaJibIX (IIUKJIOMPOIaH, IUKJIO0yTaH) U OOBIYHBIX
(IMKJIONIEHTaH, IUKJIOTEeKCaH ) UKIoankaHoB. CocOObl MOMy4YeHUsI U IPUMEHEHUE
UKJIOAJIKAHOB.

Ankenbl. ['oMosioruueckuil psii aakeHoB, obmas Gopmyiia, HOMEHKIATYpA.
DIIEKTPOHHOE ¥ MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI aJIKEHOB, Sp>-THOpUIU3a-
1Msl aTOMHBIX OpOUTaNel yriiepona, 6- U m-CBA3U. CTpYKTypHasi U TeOMeTpruIecKas
(umc-tpaHc-) uzomepus. Ousznyeckue CBOWCTBA AIKEHOB. XMMHUYECKHE CBOMCTBA!
peaKkuuu NpUCOEINHEHUS, 3aMEIICHUS B O-I10JI0KEHUE MPU ABONHOMN CBSI3H, MOJIU-
Mepuszanuu u okuciieHus. IpaBuno MapkoBHHKoBa. KauecTBeHHbIE peakuuy Ha
NBOMHYIO CBA3b. CIIOCOOBI MOTYyYEHUS U IPUMEHEHUE aJTKEHOB.

Anxanuensl. Knaccugukanus ankaaueHoB (CONPsHKEHHBIE, N30JIMPOBAHHBIE,
Kymyauposanuvle). OCOOEHHOCTH 3JIEKTPOHHOIO CTPOCHUSI U XUMUYECKUX CBOMCTB
CONPSIKEHHBIX TUEHOB, 1,2- u 1,4-npucoenunenue. [lonnmepuszanms conpsykEHHBIX
nueHoB. CriocoObl MOTYyYEHUs U MPUMEHEHUE alKaIueHOB.

Ankunbl. ['oMonorudeckuii psijy aikuHOB, o011as Gopmysia, HOMEHKJIaTypa U
U30MepUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJEKYJ aJKHHOB, SP-
rudpuau3anmsi aTOMHBIX OpOuTaneil yriaepona. @u3nyecKkue CBOMCTBA aJKUHOB.
XHUMUYECKHE CBOMCTBA: PEAKIIUU MPUCOETUHEHHS, TUMEPU3ALINN U TPUMEPHU3ALINH,
okucieHusi. KucioTHbie cBOMCTBa aIKHHOB, UMEIOIIUX KOHIIEBYIO TPOHHYIO CBSI3b.
KauecTBenHble peakuuu Ha TPOHHYIO CBs3b. CrOocOObI MOMYyYEHHSI U IPUMEHEHNE
AJKUHOB.

ApomaTtudeckue yrieBoaopoibl (apensl). ['oMonorudeckuii psijg apeHoB, 00-
mas Gopmysia, HOMEHKIATypa U U30MEpHUsl. DIIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpPOEHHE MOJIEKYJIbl OeH301a. Pu3nuecKkre CBOWCTBA apeHOB. XUMHUECKHE CBOM-
cTBa OEH30J1a U €ro TOMOJIOTOB: PEAKIMHU 3aMEIICHUS B O€H30IbHOM KOJbLE U yT-
JI€BOJIOPOTHOM pajivKalie, peakui MPUCOEANHEHUS, OKUCICHHE TOMOJIOTOB OCEH-
3o1a. [IpeacraBienre 00 OpUEHTUPYIOIIEM JEHCTBUHM 3aMECTUTENICH B OEH30JIbHOM
KOJBIIE HA MpPUMEpE AIKWIBHBIX PAIUKaIOB, KapOOKCHIBHOW, THUIAPOKCHIIBHOM,
aMUHO- U HUTPOTPYIIIbI, aTOMOB rajoreHoB. OCOOEHHOCTH XUMHUYECKUX CBOICTB
ctupona. [Tonumepusanus ctupona. CrnocoObl MOMyYEHUsT U IPUMEHEHHE apoMa-
TUYECKUX YTJIEBOJIOPOIOB.

[Tpuponnsiii ra3. [lomyTHele HedTaHBIE Ta3bl. HedTh u €€ mpoucxoxxacHue.
Kamennslit yrosiib u npoaykTsl ero nepepadoTku. CriocoOsl nepepadoTku HeTu:
NEPErOHKa, KPEKUHT (TEPMHUECKUH, KATATUTUYECKUI ), puOpMHHT, TUposn3. [Tpo-
TYKTHI IepepaboTku HePTH, UX TPUMEHEHUE B IPOMBIIINICHHOCTH U B OBITY.

I'eneTnueckas CBSI3b MEXIY Pa3IMYHBIMU KJIACCaMU YTJIEBOIOPOJIOB.



DIEKTPOHHOE CTPOECHME TajJOreHIIPOU3BOAHBIX YIJIEBOJOPOIOB. Peakuuu 3a-
MEILIEHHUS TaJIOT€Ha Ha TUAPOKCOTPYIITY, HUTPOTPYIIINY, HAAHOTPYIIILY, aMUHOTPYTI-
ny. JlelicTBue Ha rajoreHnpoOr3BOIHbIE BOJHOTO U CIIMPTOBOTO PACTBOPA IIETOYH.
B3anmoneiicTBre IUraaoreHaJIKaHOB ¢ MarHueM U UMHKOM. llonsTHe 0 Meramo-
OpraHUYeCKUX COEeIUHEHUsAX. Mcnonp30BaHne rajJoreHInpon3BOAHBIX YIJIEBOIOPO-
JIOB B OBITY, TEXHUKE U MPU CUHTE3€ OPraHUYECKUX BEIIECTB.

DKCnepUMEHTAIbHBIE METO/Ibl U3YUYECHHMSI BEIIECTB M UX MPEBPALLCHUN: U3yYe-
HUE (PU3MYECKUX CBOMCTB YIJI€BOAOPOJIOB (paCTBOPUMOCTD), KaUECTBEHHBIX PEaK-
Uil yTIeBOIOPOAOB PAa3IUYHBIX KJIaccoB (0OeclBeunBaHne OPOMHOM MIIM HOJHOU
BOJIbI, pacTBOpa IEpMaHraHaTa Kajus, B3aUMOJCICTBUE alleTHIIEHA C aMMHA4YHbIM
pactBopoM okcujia cepedpa(l)), kauecTBeHHOE 0OHAPYKEHHE YIJIepo/ia U BOJAOpOaa
B OpPraHMYECKUX BEUIECTBAX, MOJYYEHUE ITUIIEHA U U3YyYEHHE €ro CBOWCTB, O3HA-
KomJieHue ¢ kojutekuuamu «Hedtb» u «Yromby», ¢ oOpasnamu miactMace, Kaydy-
KOB U PE3UHBI, MOJICIMPOBAHUE MOJIEKYJ YIJIEBOJOPOAOB U TAJIOT€HIIPOU3BOIHBIX
YTJIIEBOJOPOJIOB.

Kuciopoaconepskamue opraHu4ecKue coeJMHeHH.

[TpenenbHble 0qHOATOMHBIE CIUPTHL. CTpoeHHE MOJIEKYJT (Ha TPUMEpPE MeTa-
HOJIa ¥ 3TaHona). ['omonorudeckuil psan, obmas ¢popmyna, H30Mepus, HOMEHKIIA-
Typa u kiaccudukanus. Puznyeckrue cBOWCTBA MPEEIbHBIX OJHOATOMHBIX CIIHp-
TOB. BojopoaHbie CBA3M MEXAY MOJIEKYJIAMH CHHUPTOB. XUMUYECKUE CBOMCTBA!
peaKklMK 3aMelleHUs], JeTuipaTalii, OKUCIEHUs, B3AUMOJICHCTBUE C OPTraHUYECKU-
MU U HEOpraHu4ecKuMu kuciotamu. KauecTBeHHass peakuus Ha OJIHOATOMHbIE
cnupthl. JleiicTBHe 3TaHOMA M METaHOJIa HA OpraHu3M uejoBeka. CrocoObl Momy-
YEHUS U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.

[Ipocteie aupel, HOMeHKIaTypa U u3omepus. OcoOeHHOCTH (PU3NYECKUX U
XAMUYECKUX CBOMCTB.

MHOroaToOMHbIE€ CIIUPTHI — ITUIICHTIIUKOJIb U TIULEpUH. PU3NUecKue U XUMHU-
YECKHE CBOMCTBA: PEAKIIMH 3aMEILEHUS, B3aUMOJECICTBUE C OPraHUYECKUMU U HEOP-
TFaHUYECKUMU KHCIOTAMM, Ka4e€CTBEHHAs pEaKIMs Ha MHOTOATOMHBIE CIIUPTBHI.
[IpeacraBienre o MexaHu3Me peakuuil HykiaeouibHOro 3amerenus. JleiictBue
Ha opranusM uenoBeka. CrocoObl MoTy4YeHus U MPUMEHEHHE MHOTOATOMHBIX CITHP-
TOB.

®enon. CtpoeHue MOJIEKYJbl, B3AUMHOE BIIMSHUE TUIPOKCOTPYIIBI U OCH-
30ipHOTO sipa. Duszmyeckue cpoiicTBa ¢enona. OCOOCHHOCTH XUMHUYECKHX
cBoicTB eHoia. KauecrBennsie peakiuu Ha peHon. Tokcuunocts penona. Croco-
Obl oJTy4yeHus 1 npuMeHenne penona. Genonpopmanbaeruanas cModa.

KapOoHuibHbIE COEAMHEHUS — ATTBAETUIBI U KETOHBI. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM Tpynmnbl. ['oMosiornyeckue psiibl ajlbJeruioB U KETOHOB, 00Ias
dbopmya, uzoMepusi U HOMEHKIarypa. Pu3nyecKkre CBONCTBA allbJIETUIOB U KETO-



HOB. XMMHUUYECKHE CBOMCTBA AJIbJIETUJIOB M KETOHOB: PEAKIMU HPHUCOCIUHEHUS.
OxkuclieHue anbJeruioB, KaueCTBeHHbIE peakiK Ha anbaeruabl. CrocoObl Mmomiy-
YEHUS U MPUMEHEHHUE alibJIETUIOB U KETOHOB.

O1HOOCHOBHBIE MpeIeNbHbIE KapOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KHCIOT. 30Mepus u HOMeHKIaTypa. Pu3ndeckue cBOMCTBa
OJIHOOCHOBHBIX TPEAENIbHBIX KapOOHOBBIX KUCIOT. BomopoaHbie CBA3M MEXKIY MO-
JIEKyJIaMUi KapOOHOBBIX KUCIOT. XUMHUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA, pe-
aKIus dTepuPuKaIm, peakiy ¢ y4acTUEM YIJIEBOAOPOAHOTO pagukana. OcoOeH-
HOCTHU CBOWCTB MypaBbUHOU KUCIOTHI. [IoHATHE O MPOU3BOAHBIX KAPOOHOBBIX KHC-
JOT — CJIOXHBIX 3¢upax. MHorooOpasue KapOOHOBBIX KucCIOT. OcoOeHHOCTH
CBOMCTB HEMpECIbHBIX U apOMATUYECKUX KapOOHOBBIX KHCIIOT, HUKAPOOHOBBIX
KHCJIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpeacTaBuTenu BhICIINX KAPOOHOBBIX KHUC-
JIOT: CTEAPUHOBAS, NATbMUTHHOBAS, OJICUHOBAS, JIUHOIE6AS, TUHOJICHO8AS KACIIOTHI.
Croco0blI IOJTy4YeHHS 1 MPUMEHEHHE KapOOHOBBIX KHUCIIOT.

Cnoxunble 3¢upsl. 'omonoruueckuii psan, odmas Gopmyna, u3oMepus U HO-
MeHKNaTypa. Ou3znueckne 1 XMMUYECKUE CBOMCTBA: TUAPOIN3 B KUCION U IIENI0Y-
HOU cpefe.

Kupsl. Crpoenne, pu3ndeckue 1 XUMUIECKHE CBOMCTBA KUPOB: TUIAPOIN3 B
KHUCIION U 1ienioyHoi cpene. OCOOCHHOCTH CBOMCTB JKUPOB, COACPIKAIUX OCTATKU
HEMpPEEIbHBIX JKUPHBIX KUCIIOT. JKUphl B IpUpo/IE.

MEI1a KaK COJM BBICIIUX KapOOHOBBIX KHMCIIOT, X MOIOIIEE JACHCTBHE.

OOGmas xapakTepucTuka yrieBoioB. Knaccudukarus yrieBogoB (MOHO-, JU-
U mojucaxapuabl). MoHOocaxapuabl: TII0K03a, (PyKTO3a, rajakrosa, pudosa, Je3-
okcupubo3a. Ouznueckue CBOMCTBA U HaXOXACHHE B mpuponae. PorocuHTes. Xu-
MHYECKUE CBOMCTBA TJIIOKO3bl: PEAKIIMU C YYACTUEM CIHPTOBBIX M AJIbJETUIHON
IpyII, COIUPTOBOE M MOJIOYHOKHCIIOE OpoxeHue. [Ipumenenue riokos3sl, €€ 3Ha-
YEHUE B )KU3HEJAEATEIbHOCTH Oprann3ma. Jlucaxapuabl: caxapo3a, MajabTo3a M JIaK-
T03a. BoccTaHaBnuBaromye 1 HEBOCCTaHABIMUBAIOIIUE Arcaxapuibl. ['uaponus nu-
caxapuaoB. Haxoxnenue B npuponae u npumeHeHue. [lommcaxapuapl: Kpaxmail,
[JIMKOT€H U 1euto103a. CTpoeHne MakpoOMOJIEKYJ Kpaxmaia, IITMKOTeHA U LIEeJLT0-
7103bl. Du3nyeckue CBOMCTBA Kpaxmajia M LEJUIH0JI03bl. XMMHUYECKUE CBOMCTBA
KpaxMalia: TUAPOJIU3, KaUeCTBEHHAs peaKIys ¢ M0JI0M. XUMHUYECKHUE CBOMCTBA 11eJI-
JIFOJIO3BI: THJIPOJIN3, TIOTydeHUEe dPUPOB MeIT0103bl. [loHsITHE 00 HCKYCCTBEHHBIX
BOJIOKHaX (BHUCKO3a, alleTaTHBIN MIENK).

DKCIepUMEHTAIbHBIE METOJIbI M3yYCHHUS BEIIECTB W MX IPEBpalICHUN:
PacTBOPUMOCTD PA3IUYHBIX CIIUPTOB B BOJIE, B3aUMOJICUCTBUE ATAHOJA C HATPUEM,
OKHCJICHHE 3TUJIOBOTO CIUPTA B aJIbJCTHU]I HA PACKAIEHHOW MEOHOW MPOBOJIOKE,
OKHCJIEHHE ATUJIOBOTO CIUPTA AUXPOMATOM KaJivsl (BO3MOKHO MCIOJIb30BAHHE BH-
JIeOMaTepraloB), KaueCTBEHHbIC PEaKlMd Ha allbJIeTUAbl (C THAPOKCHIIOM JHAM-



muHcepebpa(l) u ruapoxkcunom meau(ll)), peakmus raunepruHa ¢ THAPOKCUIOM Me-
au(Il), xuMHuYeckrne CBOMCTBAa pacTBOpa YKCYCHOM KHCIIOTBI, B3aMMOJICHCTBUE
pactBopa rioko3sl ¢ ruapokcugom Meau(Il), B3aumonecTBue kpaxmania ¢ HOJ0M,
pEelIeHHE YKCIIEPUMEHTAIBHBIX 3a7a4 0 TemMaM «CiupThl U (peHouby, «KapOoHo-
BbIe KUCTOTHI. CII0KHBIE 2PUPHD».

A30TcoAep:Kale OPraHnvecKre CoeINnHEeHU .

AMWHBI — OpraHUYECKHE MPOU3BOJAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anudaTUUecKue U apoOMaTUYECKUE; MEPBUYHBIC, BTOPUUYHBIE U TpeTuuHble. CTpoe-
HHUE MOJIEKY, o011ast hopMyIia, H30Mepus, HOMEHKIATypa U (pU3HUecKre CBOMCTRA.
XUMHUYECKOE CBOWMCTBA alM(PaTHUECKUX aMHUHOB: OCHOBHBIC CBOWMCTBA, AJIKHIIUPO-
BaHUE, B3aUMOJCICTBHE MEPBUYHBIX AMUHOB C a30TUCTON KHCIOTON. Conu anku-
JAMMOHHUS.

AHWIVH — IPEACTAaBUTENIb AMHUHOB apOMAaTHYECKOTO psifa. CTpoeHUE aHWIH-
Ha. B3anMHOe BimsiHME TPYITT aTOMOB B MOJIeKyJie aHWwIHHA. OCOOCHHOCTH XUMU-
YECKUX CBOMCTB aHuiuHA. KauecTBeHHbIE peakiiuu Ha aHuIuH. CriocoOBI moTyye-
HUSl U pUMEHeHHne anvdarnueckux amMuHoOB. [lomydyeHue aHWIMHA U3 HUTPOOECH-
3071a.

AmunokucioTel. HoMeHnknatypa u nzomepus. OTAeNbHBIE TPEACTABUTENHN O-
AMHUHOKHCJIOT: TJIMUWH, ajlaHuH. PU3NUYEeCKrne CBOWCTBA aMHUHOKHCIIOT. XUMHUYE-
CKHME€ CBOMCTBAa aMUHOKHUCIIOT KaK aM(pOTEPHBIX OPraHUYECKUX COCAMHEHUH, peak-
1S OJIMKOHIEHCalluu, 00pa3oBaHKe NMEeNTUIHOM cBsi3u. bruonornyeckoe 3HaueHne
aMHUHOKHUCIOT. CUHTE3 ¥ TUAPOJIN3 MTENTHIOB.

benku kak npuponHsie nonuMepsl. [lepBuuHas, BTOpUYHAs W TPETUYHAS
CTPYKTypa 0enKkoB. XMMUYECKHE CBOMCTBA OCJIKOB: TUAPOJIN3, JeHATYpallus, Kade-
CTBEHHBIEC PEAKIUU Ha OCIKH.

DKCNEPUMEHTAIbHBIE METO/Ibl M3YyUYE€HUS BEIIECTB M HX MPEBPAIICHUN:
pacTBOpeHHE OENKOB B BOJIE, I€HATYypalus OEJIKOB IPU HarpeBaHUM, LIBETHBIE pe-
aKIMKM Ha OCJIKHU, PEIICHUE PKCIEPUMEHTANTBHBIX 3a7]a4 10 TeMaM «A30TCOepKa-
1€ OPraHUYECKUE COCAUHECHU» U «Pacnio3HaBaHue OPraHUuYECKUX COCTUHEHUIY.

BbicoKkoMOJIeKYJISIPHBbIE COeIMHEHMS.

OCHOBHBIEC TOHSTHSI XMMHUHM BBICOKOMOJIEKYJIIPHBIX COCIMHEHUI: MOHOMED,
MIOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHB MOJUMEPU3ALUN, CPEIHSAST MOJIEKYJISIpHAs
Macca. OCHOBHBIE METO/Ibl CUHTE3a BHICOKOMOJIEKYJIIPHBIX COETMHEHUHN — MOJIMMeE-
puy3anus U MOJUKOHICHC AU

[Tonumepusie Matepuansl. [InacTmacchl (MOTUATHIICH, MOTUIPOIUIIEH, OJIN-
BUHUJIXJIOPHJI, MOJUCTUPOJ, MOJIMMETHUIMETAKPUIIAT, MOJIUKApOOHATHI, MOJIUITH-
neHTepedTanar). YTuimsanus u nepepadoTKa IIacTHKa.

DnacToOMepbl: HATypaJlbHBIN KaydyK, CHHTETHYECKHE Kayuyku (OyTaaueHo-
BBI, XJIOPOTIPEHOBBIN, M30TTPEHOBBIN) U CUIIMKOHBI. Pe3uHa.



Bosnokna: HaTypalibHbI€ (XJIONOK, IIEPCTh, MIENK), HICKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAPOH U JIABCAH).

[Tonumepsl crienUaibHOTO Ha3zHadyeHUs (Te(IIOH, KEBJIap, AJIEKTPOIPOBOIS-
I1e MOJIMMEPBI, OMopaznaraeMblie MOJIUMEPHI).

DKCIepUMEHTAIbHBIE METO/Ibl U3YUYEHHUS BEIIECTB U MX MPEBpAILCHUI: O3Ha-
KOMJIEHUE ¢ 00pa3iiaMu MPUPOJIHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIAaCTMAaccC, Kay-
YYKOB, PEIICHHE dKCIIEPUMEHTAIIbHBIX 3aj1a4 1Mo TeMe «Pacno3HaBaHue miacTMace
U BOJIOKOHY.

Pacuérnbie 3anaum.

Haxoxnenne wmomnekymsipHoi ¢GOpMysIbl OPraHUYECKOTO COSAMHEHUS T10
MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISAIIUX B €0 COCTaB, HaXOXJIEHUE MOJEKYJISIp-
HOM (pOpMYJIBI OPTaHUYECKOT0 COEMHEHHU 10 Macce (00bEMY) IPOIYKTOB Cropa-
HUS, 110 KOJIMYECTBY BEIIeCTBA (Macce, 00bEMY) MPOAYKTOB PEAKIIMU U/WUITU UCXO-
HBIX BEIECTB, YCTAHOBIICHUE CTPYKTYPHOU (POPMYITBI OPTaHUIECKOTO BEIIECTBA HA
OCHOBE €ro XMMHYECKHX CBOMCTB WMJIIM CIIOCOOOB MOJYYEHHs, ONpPEEICHUE 0N
BBIXOJIa IPOJYKTA PEAKIIUU OT TEOPETUUECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanmsannst MeXnpeIMETHBIX CBA3EH MPHU U3YUYECHUH OPTaHMYECKON XWMHH B
10 kimacce ocymiecTBISIETCS Yepe3 MCIIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYY-
HBIX TOHSTUH, TaK W MOHSATUHN, IPUHSITHIX B OTAEIBHBIX MPEAMETaX €CTECTBEHHO-
HAy4YHOTO IMKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE TIOHSTHUS: SABJICHUE, HAYUYHbIN (aKT, TUIIOTE3a,
Teopusl, 3aKOH, aHAJU3, CHHTE3, KiaccuduKaus, HaOIoeHIE, U3MEPEHUE, IKCTIe-
PUMEHT, MOJIEJIb, MOJIEITUPOBAHUE.

®duszrka: MaTepusi, aTOM, AJIEKTPOH, TPOTOH, HEUTPOH, MOJIEKYJIa, IHEPTeTH-
YECKHUI ypOBEHb, BEILIECTBO, TEJIO, 00bEM, arperaTHOE COCTOSTHUE BEIIECTBA, PU3H-
YECKHUE BEJTMYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, YHEPTHS, Macca.

buornorus: kierka, opraHusM, 3KOCUcTeMa, Onocdepa, MeTaboIM3M, HACTISI-
CTBEHHOCTh, aBTOTPO(HBINA U TeTepOoTPOPHBINA THI TUTaHUA, OpokeHune, GOTOCHUH-
T€3, bIXaHue, OCJIKH, YIIIEBOIbI, )KUPBI, HYKJICUHOBBIE KUCIOTHI, (PEPMEHTHI.

['eorpadusi: moyie3HbIE UCKOMAEMBbIE, TOTLIIUBO.

TexHoJIorus: MUIIEBbIE NPOIYKThI, OCHOBBI PAallMOHAIBHOTO MUTAHUS, MOIO-
[I1E CPEACTBA, MaT€pUaIIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKUX BOJIOKOH.

11 KIIACC

OBHLIASI N HEOPI'TAHNYECKAS XUMMUS
Teopernueckne 0CHOBbI XUMMUM.
Atom. CocTaB aTOMHBIX sifep. XuMHu4eckuil anemeHnt. M3otomnel. CtpoeHue
AJIEKTPOHHBIX 000JIOUEK aTOMOB, KBAaHTOBBIC YHMCJA. DHEPreTUUECKUE YPOBHU U



noaypoBHHU. ATOMHBIE opOuTanu. Kinaccudukamus XuMHIeCKuX 3JIEMEHTOB (s-, p-,
d-, f-anemenTtsl). Pactipenenenue 371eKTpOHOB IO ATOMHBIM OpOUTANISIM. DJIEKTPOH-
HbIe KOHPUTYpalluy aTOMOB AJIEMEHTOB MEPBOrO—4E€TBEPTOTO MEPUOJOB B OCHOB-
HOM U BO30Y>KJIEHHOM COCTOSIHUH, SJIEKTPOHHbIC KOH(DUTYpallid HOHOB. DIIEKTPO-
OTPULATEIIBHOCTb.

[Tepuonuueckuii 3akoH u [lepuoguyeckas cucremMa XMMHUYECKHUX DJIEMEHTOB
J.N. MenneneeBa. CBsA3b NEPUOIUUECKOTO 3aKOHA U llepuoanueckor CUCTEMBI
XUMHUYECKUX AJIEMEHTOB C COBPEMEHHOW TEOPUEU CTPOECHHUS aTOMOB. 3aKOHOMEP-
HOCTH M3MEHEHHUS CBOWCTB XUMUYECKHUX DJIEMEHTOB U 00pa3yeMbIX MMM MPOCTHIX
U CIIOKHBIX BEUIECTB MO TPyIIaM U nepuoaaM. 3HaYeHUE MePUOINYECKOro 3aKOHa
JI.1. Menneneena.

XuMHYECKas CBA3b. BUIBI XUMUYECKOM CBSI3U: KOBAJICHTHAsI, MIOHHAsl, METaJl-
audeckas. Mexanu3mbl 00pa30BaHUsI KOBAJIEHTHOM CBSI3U: OOMEHHBIN U JIOHOPHO-
AKIENTOPHBIN. DHEPrus U JIuHa CBs3U. [loJIsIpHOCTD, HATPABIEHHOCTh U HACHIIIA-
€MOCTb KOBAJICHTHOU CBs3U. KpaTHbie cBs3u. BogoponHas cBsi3b. MexXMONIEKYJIISIp-
HbIE B3aUMOJECHCTBHUS.

BaneHTHOCTh 1 BaJICHTHBIE BO3MOKHOCTHA aTOMOB. CBSI3b SJIEKTPOHHOM CTPYK-
TYpbl MOJIEKYJI C UX T€OMETPUUYECKUM CTPOEHUEM (HAa IPUMEPE COECTUHEHUH 3Jie-
MEHTOB BTOPOI'O MIEPHUOA).

[IpencraBienne 0 KOMIUIEKCHBIX coequHEeHHsIX. COCTaB KOMIUIEKCHOIO MOHA!
KOMILIEKCOOOpa3oBaTesb, JIUTaH/ bl. 3HAUYECHNE KOMIUIEKCHBIX coeauHeHui. [ToHs-
THE O KOOPJAVMHALNOHHON XUMHH.

BemectBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUA. THUIBI KpUCTAIIIH-
YECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonarue o nucnepcHsix cucremax. Mctunuble pactBopsl. [IpencraBienue o
KOJUIOMJIHBIX pacTBopax. CriocoObl BRIPAKEHUST KOHIIEHTPAIUU PACTBOPOB: MAacCO-
Bas J0JIs BEILIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpauus. HacwlllieHHbIE U HEHa-
CBILIEHHBIE PACTBOPHI, pACTBOPUMOCTh. Kpucrammoruaparsl.

Knaccudukanus u HOMEHKIATypa HEOPTaHUUECKUX BEIIECTB. TpuUBHATbHbBIC
Ha3BaHUS OTJIEIbHBIX IIPEACTABUTENIEH HEOPITaHUYECKUX BEIIECTB.

Knaccudukanus XUMHUECKMX pEaKUUid B HEOPraHUYECKOW M OpraHUYecKOn
XMMHUU. 3aKOH COXPAHECHUS MACChl BEIIECTB; 3aKOH COXPAHECHUS U IMPEBPALICHUS
DHEPTUU TIPU XUMHUYECKUX peakiusiX. TermnoBbie 3h(PEKTH XUMUUECKUX PEaKIIUM.
TepMoXUMUYECKHE YPABHEHUS.

CKOpOoCTh XMMUYECKOW peaKIuu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (PAKTOPOB.
I'omorenHble u rereporenHslie peakuu. Karanus u katanu3aTtopsl.

OO6patumbie 1 HeOOpaTUMBIE PEAKIIMU. XUMHUECKoe paBHOBecue. KoHncranTa
XMMHUYECKOT0 paBHOBeCHUA. PAaKTOPBI, BIUSIOLINE HA ITOJI0KEHUE XUMUYECKOTO PaB-



HOBECHSI: TEMIIEpaTypa, AaBJICHUE U KOHUEHTPALUH BEIIECTB, YYACTBYIOIINX B pe-
akuuu. [Tpunoun Jle [arense.

DnekTpoiuTuueckas auccoruanus. CuibHbIe U cliadble 3JeKTpoauThl. CTe-
neHb aucconuanuu. Cpeaa BOJHBIX PACTBOPOB: KUCJIOTHAS, HEUTpalibHas, 11E04-
Hasa. Bonopoansiii mokazarens (pH) pactBopa. ['naponus coneil. Peakiiuu noHHOTO
obmeHa.

OKuCIUTEILHO-BOCCTAHOBUTEIIbHBIC peakiiuu. CTeneHb okuciieHus. OKuciu-
TeIb U BOCCTAHOBUTENb. [Ipoliecchl OKUCIEHUS U BOCCTaHOBIIeHMs. BaxkHeiiiue
OKUCIIUTENIM U BOCCTAHOBUTENIU. MeETOJ 3JIEKTPOHHOro OanaHca. DJIEKTPOIU3
pacTBOPOB U PaCIJIaBOB BEIIECTB.

DKCIEpUMEHTANIbHBIE METO/bI U3YUYECHUS BEILIECTB U UX MPEBPAILICHUI: pa3iio-
YKEHHUE TIEPOKCH/Ia BOJOPO/Ia B MPUCYTCTBUHU KaTaau3aTopa, MOJIEIN KpUCTaINIe-
CKHX PEIIETOK, MPOBEJCHUE PEAKIUA HOHHOTO OOMEHAa, OMpEeNeNIeHUE Cpeabl
PacTBOPOB C TIOMOIIBIO HHIUKATOPOB, M3yUCHUE BIUSHUS PA3TUIHBIX (JaKTOPOB HA
CKOPOCTh XMMHUYECKOUN PEAKIIUH U MOJ0KEHUE XUMUYECKOTO PABHOBECHS.

Heopranuueckass xXuMus.

[Tonoxenne HeMetauioB B [lepuoandeckoil cucremMe XuMHUYECKUX 3JIEMEHTOB
JI.. MenneneeBa 1 OCOOCHHOCTH CTPOCHUSI UX aTOMOB. DU3MUECKHE CBOICTBA
HEMETAJIOB. AJUTOTPOIHSI HEMETAIIOB (Ha MpUMepe KUCIIOpoa, cepbl, hocdopa u
yIJIEpOJIa).

Bonopon. Ilonyuenue, pusnyeckue 1 XuMUUECKUE CBOMCTBA: PEAKIIUU C Me-
TajylaMyd ¥ HeMeTallllaMU, BOCCTAaHOBUTENbHBIE cBoMcTBA. ['mapunbl. TormuBHbIE
3JIEMEHTBL.

I"anorensl. Haxoxaenue B mpupoie, CrocoObl MOTydeHUsl, PU3NUECKHUE U XU-
MHYECKUE CBOMCTBA. ['amoreHoBoAOpoAbl. BakHeime KuciopoacoaepKallue co-
eMHEHHUs rajoreHoB. JlabopaTopHbie U MPOMBIIUICHHBIE CIIOCOOBI MOTYUYEHHS ra-
J0reHOoB. [IpuMeHeHne raJoreHoB U uX COEINHEHUM.

Kucnopon, o3on. JlaGopaTopHble M TPOMBINUIEHHBIE CHOCOOBI MOTYYEHUS
KHuciopoaa. PU3nvecKre U XMMUYECKHE CBOMCTBA U MPUMEHEHNE KUCIIOPOIA U 030-
Ha. OKCUIbI U IEPOKCUBI.

Cepa. Haxoxnenue B mpupo/ie, CrocoObl MoaydeHus, GU3nYecKre U XumMuye-
ckue cBorictBa. CepoBogopon, cymbduasl. Oxcun cepsi(IV), okcun cepsi(VI). Cep-
HUCTasi U CepHas KHUCIOTHI U UX conr. OCOOEHHOCTU CBOWCTB CEPHOU KHCIIOTHI.
[IpumeHnenue cepol U €€ COETUHEHUM.

A3oT. HaxoxaeHnue B mpupo/ie, CriocoObl MoaydeHus, GU3NYECKUe U XUMUuYe-
CKHuE CBOMCTBa. AMMUAaK, HUTpUabl. OKCHABI a30Ta. A30TUCTast U A30THASI KUCIOTHI
1 ux coinu. OCOOEHHOCTH CBOMCTB a30THOW KUCIIOTHI. [IpuMeHeHue a30Ta u ero co-
CMHECHHUI. A30THBIC yI0OpEHHUS.



®ochop. Haxoxaenue B mpupoje, CnocoObl MoayueHus, pusndeckue u xXu-
muueckue cBorictBa. ®ochuan u hochun. Oxcunpl hocdopa, hochopHas KuciIoTa
u e€ conu. [Ipumenenne Gpocdopa u ero coenunennii. PochopHeie y100peHuUs.

Yraepoa, HaxoxJeHue B mpupojse. AmnorponHeie Moaudukanuu. duznye-
CKHME€ U XMMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB, 00pa30BaHHBIX yriiepoaoM. Ok-
cup yriepona(ll), oxkcun yrinepona(IV), yronbHas kuciora u €€ covi. AKTUBUPO-
BaHHBIN yroJib, afgcopouus. Dysiepensl, rpadeH, yriepoaHbie HaHOTPYOku. [Ipu-
MEHEHHE MPOCTHIX BEIIECTB, 00Pa30BaHHBIX YIJIEPOJOM, U €T0 COSIUHEHUM.

Kpemuuii. Haxoxnenue B mpupojie, CnocoObl MoTyYeHus, PU3NIECKUe U XH-
Muueckue cBorctBa. Oxcun kpeMuusi(IV), kpemHueBas KucioTa, criinkatel. [Ipu-
MEHEHHME KPEMHHUS U €ro coequHeHnil. CTEeK0, ero NoJiy4YeHue, BUIbl CTEKIIA.

[Tosoxxenne MmertamioB B Ilepuoanueckon CUCTEME XUMHUYECKUX IJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JI0UEK aTOMOB MeTallIoB. O0uue Gusn-
YecKHue CBOMCTBa MeTauioB. [I[puMeHeHne MeTaiioB B ObITY M TexHHKE. CIuiaBbl
METaJIJIOB.

DNEeKTPOXUMHUYECKHUI psij HanpshKeHUH MeTaiioB. OO0mue crnocoObl nmoiyye-
HUS METaJUJIOB: TUIPOMETAUTYPIusi, MUPOMETALTYPrHUs, deKTpomeTamtyprus. [lo-
HATHE O KOPPO3UH MeTauioB. CrocoOBI 3alIUTHl OT KOPPO3HUH.

O6muras xapakrepuctuka metaiuioB [A-rpynmst [leproandeckoil CHCTEMBI XU-
MUYECKUX AeMeHToB. HaTpuii u kanuit: nmonydeHue, GuU3N4eckue U XUMMUYECKUe
CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX COCTUHEHUM.

O6mas xapakrepuctuka MetayioB [IA-rpynnsl [leproguueckoil cucteMsl Xu-
MUYECKUX JIEMEHTOB. Maruuii v KaJblii: IOJTy4eHHUE, (HPU3NICCKUE K XUMUICCKUE
CBOMCTBA, MPUMEHECHUE MPOCTHIX BEIIECTB U UX COCAUHEHHM. JKECTKOCTh BOABI U
crocoObI €€ yCTpaHEeHHUS!.

AJIOMUHUMN: TIOTy4YeHHEe, GU3NUECKUE U XUMUUYECKUE CBOMCTBA, TPUMEHCHHE
IPOCTOTO BEILIECTBA U €ro coeAMHEHUN. AM(DOTEpHBIE CBOMCTBA OKCUIA U THAPOK-
CUJIa ATIOMUHUS, TUAPOKCOKOMILIIEKCHI ATFOMUHUSI.

OO6mast xapakTepuCcTHKa METaIOB Mo00uHbIX noArpynn (b-rpymnm) [epuoau-
YECKOW CUCTEMBI XMMUYECKHUX JIEMEHTOB.

@u3nYecKue U XMMUYECKHE CBOMCTBA XpoOMa U €ro coenruHeHnil. OKCUIbl U
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomatsl U AMXpOMAThI, UX OKHUC-
JUTEeNIbHBIE CBOKCTBA. [loilyueHne u mpuMeHeHue Xxpoma.

du3nyecKkrue U XMMUYECKHE CBOMCTBA MapraHlla v €ro coeuHeHnil. Baxuen-
mue coenunenuss Mapranua(ll), mapranua(IV), mapranua(VI) u mapranua(VII).
[Tepmanranat Kanus, €ro OKUCIUTEIbLHBIE CBOMCTBA.

duznueckue U XUMHYECKHE CBOMCTBA JKejie3a U ero coequHeHnil. OKCHUIBI,
ruapokcusibl u conu xene3a(ll) u sxenesa(Ill). [lonydyenue u npuMeHeHHE Kee3a
U €ro CIUIaBOB.



DU3UYECKUE U XUMUYECKUE CBOMCTBA MEIU U €€ coenruHeHuu. [lonydenue u
MIPUMEHEHHUE MEIU U €€ COCIMHEHU M.

[{uuk: nonyyeHue, U3nyecKre 1 XUMHUYECKHE cBOKCTBAa. AM(OTEpHbIE CBOM-
CTBa OKCHJIA ¥ TUJIPOKCUJIA IUHKA, TUIAPOKCOKOMILIEKCHI HUHKA. [[puMeHenne nuH-
Ka ¥ €ro COeAUHCHUM.

DKCIepUMEHTAIbHBIE METO/IbI M3YUEHHS BELIECTB U UX MIPEBPAILCHUN: N3yye-
HUEe 00pa3IoB HEMETAIJIOB, TopeHue cephl, hocdopa, xeine3a, MarHusi B KUCJIOPO-
1€, U3y4YECHUE KOJUICKIMHU «MeTalbl U CIUIaBbDy, B3aMMOAECHUCTBUE IIEIOYHBIX U
HIEJI0YHO3EMENBHBIX METANIOB C BOJAOU (BO3MOXHO UCIIOIb30BaHUE BUICOMATEPH-
aJI0B), B3aUMO/JICHCTBME LIMHKA U JK€Jie3a C pacTBOpAMH KUCJIOT U LIEIOYeH, Kaue-
CTBEHHBIC PEAKLIMU HA HEOPIaHUYECKUE aHUOHBI, KATUOH BOJOPOJA U KaTUOHBI Me-
TaJIJIOB, B3aUMOJICMCTBUE THAPOKCHJIOB AIFOMUHUS U IIUHKA C pACTBOPAMH KUCIIOT
Y IIEJI0YEH, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a1a4 1o TeMam «['anorensi», «Cepa u
e coemuHeHUs», «A30T u Pocdop u ux coequHEHUN», «MeTauIbl TJIAaBHBIX MO/I-
rpynm», «MeTamibl TOOOYHBIX MOATPYIII.

XuMHUSA U KM3Hb.

Ponb xumuu B o0ecrieyeHnn yCTOMYMBOTO pa3BUTH desoBeuecTBa. [lonsTue
0 HAYYHBIX METOJAX MO3HAHUS U METOJIOJIOTHU HAyYHOT0 ucciaeaoBanus. Hayunsie
MPUHITUIBI OpPTaHU3AIMH XUMHUYECKOTO MPOU3BOACTBA. [IpOMBINIIEHHBIE CTIOCOOBI
MOJIYYEHHUs] BaXKHEWILIHUX BeEIIECTB (HAa MpUMEpe MPOU3BOJACTBA aMMHaKa, CEpPHOMU
KHCJIOTHI, MeTaHoJ1a). [IpoMBbIIIeHHBIE CTIOCOOBI MOTYUYEeHHS METAJIJIOB U CILIABOB.
XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH CPEllbl U €ro MocnencTBUs. Ponb xumMun
B 00€CTICUCHNN YHEPTETUYECKON OE30MaCHOCTH.

XuMus ¥ 310pOBbe uenoBeka. JlekapcTBeHHsble cpeacrna. IlpaBuna ucnomnp3o-
BAaHUS JICKAPCTBEHHBIX IIpenaparToB. Pojb XUMUM B pa3BUTUU MEIULIVHBI.

XuUMUSl MU OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIC N00aBKkU. Poiib xuMuu B
o0ecreyeHnn NuIIeBoil 0€30MMacCHOCTH.

Kocmernueckue n mapdromepnsie cpeactBa. bertoBas xumusi. [IpaBua 6e3-
OMACHOTO MCTIOJIB30BAHMS MPENapaToB OBITOBOM XMMHUU B MIOBCETHEBHON KU3HHU.

XUMHSI B CTPOUTENBCTBE: BaKHEUIIUE CTPOUTEIbHBIE MaTepuaibl (IIEMEHT,
O€TOH).

XuMus B CEIIbCKOM X03sicTBe. OpraHndyeckre U MUHEpaIbHbIE YI00pEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTepHalibl, KPACKH, CTEKIIO, KE€paMUKa.
Marepuansl 111 21eKTpOHUKHA. HaHOTeXHOI0TH Y.

PacuéTnrble 3amaun.

Pacuértsl: Macchl BeliecTBa Wik 00bEMa ra30B M0 U3BECTHOMY KOJIMYECTBY Be-
IIECTBA, MAcCe WM 00BEMY OJJHOTO U3 YYACTBYIOIIUX B PEAKIMU BEIIECTB, MAaCChI
(06bEMa, KOJIMYECTBA BEIIIECTBA) MTPOIYKTOB PEAKIIMHU, €CITH OJTHO U3 BEIIECTB UMe-
eT IpUMeCH, Macchl (00bEMa, KOJIMYECTBA BEILIECTBA) MPOAYKTA PEAKIUH, €CIIH O/I-



HO M3 BEILIECTB JAaHO B BUJIE PaCTBOPA C ONPENECIEHHON MacCOBOM J10JI€d PACTBOPEH-
HOTO BEILIECTBA, MACCOBOM JOJIM U MOJISIPHOM KOHLIEHTPAIIMK BEUIECTBA B pacTBOPE,
JIOJIM BBIXOJA IPOIYKTA PEAKLIUH OT TEOPETUUECKH BO3MOMKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzamnus MexXmpeaMeTHBIX CBsI3el MpU M3yYeHUH OOIIEH U HeopraHude-
ckoit xumuu B 11 Kitacce ocymiecTBiIsIeTCsl Yepe3 UCIIOIb30BaHUE KaK OOIINX eCcTe-
CTBEHHO-HAYYHBIX MOHATUN, TaK U MOHATUH, IPUHATHIX B OTICJIbHBIX MpEeAMeETax
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO01ue ecTecTBEHHO-HAYYHbIE TTOHITHS: SIBIICHUE, HAYYHBIH (aKT, TUIIOTE3A,
TEOpusl, 3aKOH, aHAJU3, CUHTE3, KiIacCU(UKAIMs, MEPUOJIUIHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJAENb, MOJICIUPOBAHHUE.

®duznka: MaTepusi, MUKPOMHP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
VOH, U30TOIBI, PAANOAKTUBHOCTb, MOJIEKYJIA, JHEPTETUYECKUN YPOBEHB, BEIIECTBO,
TeNno, 00BEM, arperaTHoe COCTOSTHUE BEIIEeCTBA, HJICANbHBIN ra3, (pu3nueckue Be-
JINYUHBI, €IUHULBI U3MEPEHM], CKOPOCTh, SJHEPIHUs, Macca.

buonorusi: kieTka, opraHusM, 3KocucTemMa, onocdepa, MeTadoIM3M, MaKpO-
U MUKPO3JIEMEHTHI, OCJIKH, KUPBI, YTIEBOAbI, HYKIEMHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB U NOTOK YHEPTHU B DKOCHCTEMAX.

I'eorpadus: MuHepanbl, TOpHbIE MOPOABI, MOJIE3HBIE UCKOMAeMble, TOILIUBO,
pecypchl.

TexHoJIOrusA: XUMHUYECKasi TPOMBIIIIEHHOCTh, METAJUIYPIHsl, CTPOUTEIIbHBIE
MaTepualibl, CEIbCKOXO3IUCTBEHHOE NPOU3BOJICTBO, IMHUILEBAs MPOMBIIIJIEHHOCTb,
(dapmarieBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJICTBO KOCMETHUECKHX Ipernapa-
TOB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX MaTEPHAJIOB, JJEKTPOHHAsl IPOMBIIUICH-
HOCTb, HAHOTEXHOJIOT U U.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHNHN
HA YI'JIYBJIIEHHOM YPOBHE CPE/ITHEI'O OBIIEI'O OBPA30OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTCTBHM C CHCTEMHO-IESITEILHOCTHBIM MOJXOJA0M B CTPYKTYpPE JIUY-
HOCTHBIX p€3yJIbTaTOB OCBOEHUS MIPEeAMETA « XUMHUS» HA YPOBHE CPEAHETO OOIIEro
00pa30BaHUs BBIJICIICHBI CICAYIOIINE COCTABISAIONINE: OCO3HAHUE 00YyYaIOIUMUCS
POCCUHCKON TPa)KJaHCKOW MJIEHTUYHOCTH; TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTO-
SITEJIBHOCTH M CAMOOTIPEJICTICHUIO; HAJTUYUe MOTUBAIIMU K 00YUYEHUIO; TOTOBHOCTh
U CIIOCOOHOCTh 00YYarOIIMXCSl PYKOBOJCTBOBATHCS MPUHSITHIMU B OOIIECTBE Mpa-
BUJIAMHW ¥ HOpMaMHU TTOBEJICHUA; HAIMYUE MPABOCO3HAHUS, SKOJIOTHYECKON KYJIbTY-
pBI; CIOCOOHOCTH CTaBUTD LIEJIU U CTPOUTH KU3HEHHBIE TIJIaHBI.

JIngHOCTHBIE PE3yJbTAaThl OCBOCHHS MpeaMeTa «XHUMHS» OTpaxkaroT chop-
MHUPOBAHHOCTh OIbITA MO3HABATEILHON M MPAKTUUYECKON AESTEIbHOCTH 00yuaro-
HIUXCS B MPOIECCe pealn3aiuu o0pa3oBaTeIbHON AESTEIbHOCTH.

JIngHOCTHBIC PE3YyJbTAThl OCBOCHHS MpEIMETa «XHMHS» OTpaxkaroT chop-
MHUPOBAHHOCTh OIIbITA MO3HABATEILHON W MPAKTUUYECKOHN JEeATEILHOCTH 00ydaro-
IIUXCS B MPOIECCe peain3alnu 00pa3oBaTeIbHON JCSATEILHOCTH, B TOM YHCIIEC B
YacCTH:

1) rpa:kIaHCKOr0 BOCIIMTAHUA:

OCO3HaHMS 00YUYAIOIIMMHUCS CBOUX KOHCTUTYITMOHHBIX IIPaB M 00s13aHHOCTEM,
YBaXXCHUS K 3aKOHY U MPABOMOPSIKY;

MPEICTABJIEHNUS O COUMAIBbHBIX HOPMax U IPABUIIAX MEKIUYHOCTHBIX OTHO-
[IICHUH B KOJJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH JCATEIHLHOCTH TPH CO3JaHUHU YyueO-
HBIX TIPOCKTOB, PEIICHUH YUSOHBIX U MO3HABATEIBHBIX 3a]1a4, BHITIOJHCHUH XUMH-
YECKHUX IKCIIEPUMEHTOB;

CITOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, JOTUKY U apry-
MEHTBI JPYTUX IIPU aHAIN3€ PA3IMYHBIX BUJIOB YUCOHOU NESITENHHOCTH;

2) IAaTPMOTUYECKOT0 BOCITUTAHUS

IIECHHOCTHOT'O OTHOIIEHHUSI K UCTOPUUYECKOMY M HAYYHOMY HACJICIHIO OTEYe-
CTBCHHOM XHMMU;

YBaXKEHHUS K MPOIECCY TBOPUECTBA B 00JIACTH TEOPUU U MPAKTUUECKOTO MPH-
JI0KEHUSA XUMHUH, OCO3HAHUS TOTO, UTO TAHHBIE HAYKU €CTh PE3YJIbTAT JIUTEIbHBIX
HAOIIO/ICHUM, KPOTOTIIMBBIX 3KCIIEPUMEHTAIBHBIX IMOUCKOB, IMOCTOSHHOTO TPYyJia
YUYEHBIX U ITPAKTUKOB;

VMHTEpECA Y MO3HABATEIIbHBIX MOTHUBOB B IOJIYYEHUHU U MOCIEAYIOIIEM aHAJIN-
3¢ HH(OpPMAIINH O MEPEIOBBIX JOCTUKEHUIX COBPEMEHHON OT€UECTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS



HPABCTBEHHOI'O CO3HAHUs, STUYECKOT0 NIOBEACHMUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIIMH, CBI3aHHBIE C XUMHUYECKUMU SIBJICHUSIMH,
Y MIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACh HA MOPaIbHO-HPABCTBEHHbIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IOBEJICHNE U MOCTYIIKA CBOUX TOBAPHILEH C MO-
3UIUI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEACTBUI T0O-
CTYTIKOB;

4) dpopmMupoBaHHs KYJbTYPHI 310POBbS:

MOHUMAHMS [IEHHOCTEH 3JI0pOBOT0 M 0€30MacHOro oopasa >kMu3HU, HE0OXOIu-
MOCTH OTBETCTBEHHOT'O OTHOILIEHUS! K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKO-
MY 3JI0pPOBBIO;

coOJroicHUs MpaBuil 6€30MaCHOr0 OOpaIleHus ¢ BEIIECTBAMU B OBITY, MOBCE-
JTHEBHOW JKU3HU, B TPYAOBOU NESITENBHOCTH;

NOHMMAHUS LIEHHOCTH MPaBUJI UHAMBHUIYAIBHOTO U KOJUIEKTUBHOTO Oe3omac-
HOT'O TMOBEJICHMS B CUTYALMSIX, YTPOKAIOIIMX 310POBBIO U )KU3HU JTHOAEH;

OCO3HaHMS MOCIEACTBUNA W HEMPUSATUS BPEAHBIX MPHUBBIUEK (yHOTpeOIeHUs
AJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

5) Tpy10BOro BOCIMTAHMS:

KOMMYHHUKATUBHOW KOMIIETEHTHOCTHU B Y4eOHO-HCCIIEA0BATEIbCKON IeATENb-
HOCTH, 00IIIECTBEHHO IMOJIE3HOM, TBOPUECKOM U IPYTUX BUAAX IEATEILHOCTH;

YCTAaHOBKM Ha aKTMBHOE y4acTHE€ B PEIICHUM MPAKTHUECKUX 3a/1ay COLIMAIIb-
HOW HANpaBJIEHHOCTH (B paMKaxX CBOETO Kjacca, IIKOJIbI);

UHTEepeca K MPaKTHYECKOMY M3YUYCHHIO MPOQPECCHI pa3InyHOroO poja, B TOM
YHCJIE HA OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXKEHHUS K TPYAY, JHOJIAM TPyAa U pe3yabTaTaM TPYAOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHJIMBHIyaIbHOU TPaeKTOpUU 00pa3oBa-
HUs, Oyayuied nmpodeccuu M peaau3alid COOCTBEHHBIX MXU3HEHHBIX IIAHOB C
y4€TOM JINYHOCTHBIX HHTEPECOB, CIOCOOHOCTEHN K XUMHUH, HHTEPECOB U MOTPEOHO-
cTeil 00IecTBa;

6) 3K0J10rM4eCKOro BOCIIUTAHMS:

AKOJIOTUYECKU LIETECO00Pa3HOr0 OTHOLIEHUSI K MPUPOJI€ KaK UCTOYHHUKY CY-
IIECTBOBAHMS KU3HHU HA 3eMIJIC;

NOHUMAaHUS TI100aJIbHOTO XapakTepa HKOJIOTUYECKUX MPoOIeM, BIUSHUS KO-
HOMHUYECKHUX MPOLECCOB HA COCTOSIHUE TPUPOIHOM U COLMATILHON CPELBI;

OCO3HaHUSI HEOOXOAMMOCTU MCIOJIb30BAHUS TOCTUKEHUN XUMUU ISl pele-
HUS1 BOIIPOCOB PAIMOHAIBHOTO MTPUPOJONOIb30BAHHS;

AKTUBHOI'O HENPUATUSA NEUCTBUH, MPUHOCAIINX BPE OKPYXkKAIOIIEW NPUPOA-
HOW cpejlie, YMEHUsI MPOTHO3UPOBATh HEOJIAronpUATHbBIE SKOJIOTMUECKHUEe MOCTe/-
CTBHSI IPEANPUHUMAEMBIX AEHCTBHUI U MPEAOTBPAILATH UX;



HaJIMYUs Pa3BUTOTO SKOJIOTMYECKOTO MBILIICHUS, YKOJIOTHYECKON KYJIbTYPHI,
OTIBITA JIEATEIIBHOCTH 3KOJIOTMYECKOW HANPAaBICHHOCTH, YMEHUSI PYKOBOJICTBOBATh-
Csi MMM B TIO3HABATEIHLHON, KOMMYHHKATUBHON U COIIMAIBLHON MpPaKTHUKE, CIIOCO0-
HOCTHU U YMEHUS aKTUBHO MPOTUBOCTOATH UACOJIOTHH XeMO(POOUH;

7) UEHHOCTH HAYYHOI'O IO3HAHMS:

MHUPOBO33PEHUSA, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS Hay-
KM 1 OOIIIECTBEHHOM MPAKTUKH;

MOHUMAaHMS CIENU(PUKN XUMHUH KaK HAyKW, OCO3HaHUsI €€ posik B OpMUPOBa-
HUH PAMOHAIBHOIO HAYYHOI'O MBIIIJICHUS, CO3JaHUU LIEJIOCTHOTO MPEACTABICHUSA
00 OKpy>KaroIeM MUpe KakK O €IMHCTBE MPUPOJIbI M YEIOBEKa, B TO3HAHUU MPUPO/I-
HBIX 3aKOHOMEPHOCTEHW W PEeIlEHUU MPOOJIEM COXpaHEHHUS MPUPOIHOTO PAaBHOBE-
cus;

yOeXIEHHOCTH B 0COOOM 3HAYMMOCTH XHWMHH JIJIi COBPEMEHHOM ITUBUIIN3A-
IUH: B €€ TYMaHUCTUYECKOM HANPABICHHOCTH Y BAXKHOM POJIA B CO3JIaHUU HOBOWU
0a3pl MaTepUaIbHOW KYJBTYpbI, B PEIICHUHU TI00aIbHBIX MPOOJIEM YCTONYHBOTO
Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, SHEPrETUYECKON, MUILIEBON U YKOJIOTUYECKOU
0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, 00€CTICUCHUU YCIOBUM YCIIECIIHOTO TpyJa
U DKOJIOTUYECKU KOM(POPTHOM KU3HU KakKJAO0TO 4IeHa O0IIECTBa;

€CTECTBEHHO-HAYYHON I'PaMOTHOCTH: TOHUMAaHUsI CYIIHOCTH METOJ0B MO3HA-
HUSI, UCTIONB3YEMBIX B €CTECTBEHHBIX HAyKax, CIOCOOHOCTH HCIIOJIb30BATh IMOTY-
yaeMble 3HaHMS JIJIsl aHAIU3a U OOBICHEHUS SIBIICHUM OKPYKAIOIIETr0 MUpPa U IIPOUC-
XOJSIIMX B HEM U3MEHEHUM, yMEHUsI JieJIaTh 000CHOBAHHBIC 3aKJIFOYEHHUS HA OCHO-
BE HAYYHBIX (DAKTOB ¥ IMEIOITUXCSI TAHHBIX C TETHI0 TTOTYYCHHS IOCTOBEPHBIX BBI-
BOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO MCTOIB30BATh XUMUYECKHUE 3HAHUS ISl pelie-
HUS MPOOJIEM B peabHbIX )KU3HEHHBIX CUTYAIUsX;

VMHTEpPECa K MO3HAHUIO, UCCIIEIOBATENBCKOM AEATEIbHOCTH,

TOTOBHOCTH M CITOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U CaMOOOpa3oBa-
HUIO, K aKTUBHOMY IIOJyY€HUIO HOBBIX 3HAHUW 110 XMMHUU B COOTBETCTBUU C KHU3-
HEHHBIMH MOTPEOHOCTAMHY;

WHTEpeca K 0COOECHHOCTSIM TpyJia B pa3fuyHbIX chepax npodhecCHOoHATbHOM
JEATETbHOCTH.

METANIPEIMETHBIE PE3YJIbTATbBI

MeranpenMeTHbIE PE3YIbTAaThl OCBOCHUS MPOrPAMMBI [0 XUMHUHU HA YPOBHE
CpenHero oo1ero oopa3oBaHus BKIKOYAIOT:

3HaYUMBbIE T8 (OPMUPOBAHUS MUPOBO33PEHUS OOYUYAIOMIMXCS MEXKIUCITU-
IUIMHAPHBIE  (MEXIpPEAMETHbIE) OOIEHAyYHbIE TOHSTHSA, OTpaXkalollue Iie-
JIOCTHOCTh HAyYHOW KapTHUHBI MUpa M CHEIU(PUKY METOJOB MO3HAHUS, UCIIONIb3Y-



€MBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIHsl, SIBJICHUE, TPOIIECC,
CUCTEMa, HayuyHbIN (haKT, MPUHIMUII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpus,
UCClIeJIOBaHNe, HAOII0IeHIE, U3MEPEHUE, SKCTIEPUMEHT U ApYyTHE);

yHUBEpCaAIbHBIC YUeOHBIC NeHCTBHs (TIO3HABaTEIbHBIC, KOMMYHHKATHBHBIC,
pErynsTUBHBIE), o0ecreunBaromue GopMupoBanue (HyHKIIMOHATBEHON TPaMOTHO-
CTH ¥ COLIUATILHON KOMIETEHIIMU 00yYaronxcs;

CIIOCOOHOCTh OOYYaIONIUXCS HCIIOJIB30BaTh OCBOCHHBIC MEXKIUCIUTUIMHAD-
HbIC, MUPOBO33PEHUYECKHUE 3HAHUS M YHUBEpPCATbHBIC YUCOHBIC ACHCTBUS B MTO3HA-
BATEJIbHOW U COLIMAJIbHOW MPAKTHUKE.

MeranpeaMeTHbIE pe3yJbTaThl OTPAXKAIOT OBJIA/ICHNE YHUBEPCATLHBIMU y4e0-
HBIMH MO3HABaTEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JICHCTBUSIMHU.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

1) 6a30Bble JJOrMYeCKHUe AeiiCTBHS:

CaMOCTOSITENIbHO (DOPMYJIMPOBATh M aKTyaJU3UpOBaTh MPOOIEMY, pacCMaTpu-
BaTh €€ BCECTOPOHHE;

ONpEeNeIIATh 1IeJIU AEATEIbHOCTH, 3a/laBasi mapamMeTpbl U KPUTEPUU UX JOCTH-
YKEHUS, COOTHOCUTH PE3YJIbTAThl ICATEIBHOCTH C ITOCTABJICHHBIMU 1EIISIMU;

MCII0JIb30BaTh MIPU OCBOCHUU 3HAHUM MPUEMBI JIOTUUECKOTO MBIIUICHUS: BbI-
JIeSATh XapaKTepHble MPU3HAKK MOHSATUNA W yCTaHABIMBAaTh MX B3aUMOCBSI3b, HUC-
M0JIb30BaTh COOTBETCTBYIOIIUE MOHATHUS Il OOBSICHEHUS OTACIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaATh OCHOBAHMS M KPUTEPUH JJIs KIacCU(HUKAIIMKM BEIIECTB U XHUMUYE-
CKHUX PEaKIIUu;

yCTaHaBJIMBATh TPUYMHHO-CJICICTBEHHBIE CBS3U MEXKAY N3YyUaeMbIMU SBJICHU-
SIMH;

CTPOUTH JIOTUYECKUE PACCyKACHUSI (MHAYKTUBHbBIC, J€AYKTUBHbBIC, IO aHAJIO-
TUH), BBISBIISITh 3aKOHOMEPHOCTH U MIPOTUBOPEUHNS B PACCMATPUBAEMBIX SBIICHUSX,
GbopMyJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSITh B MPOIECCE MO3HAHUS MCIOJIb3yEMbIE B XUMHHU CUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOJCIIBHBIC MPEACTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) 2JIEMEHTA, XUMHUECKas (popMyJia, ypaBHEHHE XUMHUUECKON PEaKIIUH
— IIPU PEIICHUHN YIeOHBIX MTO3HABATEIBHBIX M MPAKTUUECKUX 3aJ1a4, TPUMEHSITh Ha-
3BaHHBIC MOJIEIbHBIE TPEACTABICHUS MJI BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a3oBbI€e HCCJIEeI0BaTEIbCKHE AeiiCTBUA:

BJIaJIETh OCHOBAaMU METOJIOB HAYYHOT'O TTO3HAHUS BEIIECTB U XUMHYECKHUX Pe-
aKIMH;

dbopMyIMpOBATH 1EIHM U 33/1a4l UCCJICIOBAHUS, UCIIOIB30BaTh MOCTABJICHHBIC
U CaMOCTOATENIBHO CPOPMYIMPOBAHHBIE BOMPOCH! B KAYECTBE MHCTPYMEHTA MO3HA-



HUSL U OCHOBBI JUIsl (POPMHUPOBAHUS TUIIOTE3bI 110 MPOBEPKE NMPABUIBHOCTH BBICKA-
3BIBAEMBIX CYKJCHUI;

BJIAJIETh HaBBIKAMHM CaMOCTOSITEJIbHOIO TUIAHUPOBAHUS U MPOBEACHUS YUEHU-
YECKUX SKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHMSI HAOII0JaTh 32 XOJOM IpOILieC-
ca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €T0 Pe3yJIbTaT, POpMYIUPOBaTH 0000IIEHNS
Y BBIBOJIbI OTHOCHUTEIIBHO JOCTOBEPHOCTH PE3YIbTATOB UCCIEAOBAHUS, COCTABIATh
000CHOBaHHBIN OTUET O TIPOJICTTAHHON PabOTE;

IpUOOPETATh ONBIT YYEHUUYECKON UCCIIEeI0BATENbCKON U MPOEKTHOM JIEATENb-
HOCTH, MPOSIBIATH CIIOCOOHOCTh U TOTOBHOCTH K CAMOCTOATEIBHOMY MTOUCKY METO-
JIOB pEIIEHUS TPAKTUYECKHUX 3aJ]1a4, IPUMEHEHHIO PA3JIMYHbIX METOJOB MO3HAHUS.

3) pabora ¢ nunopmanueii:

OpPUEHTHUPOBATHCS B PA3IMUHBIX UCTOUHUKAX MH(OpMAIKU (HAyYHO-TIOMYJIsApP-
Hasl JTUTEpaTypa XUMHUYECKOrO COJEpXkaHUs, CIpaBOYHbIE 1mocolOus, pecypcbl NH-
TEpHETA), aHATM3UPOBATh MH(POPMAIIUIO PA3TUYHBIX BUIOB U (HOPM MpecTaBIIe-
HUS, KpUTUYIECKU OLIECHUBATh €€ JOCTOBEPHOCTh U HENNPOTUBOPEYUBOCTD;

(bopMyIMpPOBATH 3aMPOCHl U MPUMEHSThH Pa3IMYHbIE METOAbI IIPU MTOUCKE U OT-
oope nndopmaiu, HeoOXOAUMOM JIs BRITIOJHEHUS YU€OHBIX 3aJ1a4 ONpeIeIEHHO-
ro TUIIA;

npuoOpeTaTh OMNBIT KCHOIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUW U PA3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO BBIOMPAaTh ONTUMANIBHYIO (OpMy MpeacTaBieHus nHpopma-
Uy (cxemsbl, rpauky, TMarpaMmbl, TAOJIULIbI, PUCYHKH U JPYTHE);

UCTIOJIb30BaTh HAYYHBIH S3BIK B KAUECTBE CPEACTBA IPU PadOTE C XUMUUECKOU
uHpopMaIueil: MPUMEHITh MEXIpPEAMETHbIE ((PU3NYEeCKHe U MaTeMaTHYECKHE)
3HAKW U CUMBOJIBI, (hOPMYJIbl, a00pEBHATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIUYCCKUC CPCACTBA HATI'TIATHOCTH.

KoMMyHMKATHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe 1eiCTBHUA:

3a/1aBaTh BOMPOCHI IO CYIMIECTBY 00CYKTaeMOi TEMBI B XOJI€ THAJIOTA U/WIIN
JIMCKYCCHUH, BBICKA3bIBATh UJIEH, POPMYIHUPOBATH CBOU MPEIJIOKEHUS OTHOCUTEIb-
HO BBITIOJIHEHUS TIPEJIOKEHHOM 3a71a4H;

BBICTYIIATh C IIPE3CHTALUEN Pe3yJIbTATOB II0O3HABATEIIbHOMN ACATEIBHOCTH, I10-
JYYEHHBIX CaMOCTOSTEJIBHO WJIA COBMECTHO CO CBEPCTHHKAaMU IPH BBIIIOJHECHHUH
XUMUYECKOTO SKCIEPUMEHTA, MPAKTHUECKOW pabOThl MO HCCIIEOBAHUIO CBONCTB
U3y4aeMbIX BEUIECTB, peaju3alud y4eOHOTrO MPOeKTa, U (OPMYIUPOBATH BBHIBOBI



0 pe3yJibTaTaM MPOBEIEHHBIX UCCIEIOBAHUM MMYyTEM COTJIACOBAHMS TTO3UIINI B XO-
ne 00CyKIeHusl 1 OOMEeHa MHEHUSIMHU.

PerynsiTuBHBIC YHMBeEpCaJbHbIe Y4eOHbIe NeHCTBHSA:

CaMOCTOSITENILHO MJIAHUPOBATh U OCYIIECTBISATH CBOIO MMO3HABATEIBHYIO Jes-
TENBHOCTh, ONpPEesisl €€ 1eNH U 3a7aud, KOHTPOJIUPOBATh U 1O Mepe HEOOXOIH-
MOCTH KOPPEKTHPOBATh IPEIJIAracMblii aJITOPUTM JCUCTBUM IPU BBINOJIHEHUU
y4eOHBIX U MCCIIEIOBATEILCKUX 3a/a4, BEIOMpaTh Hanbosee 3¢ HEKTUBHBIN CIIOCO0
WX PEIICHUS C YYETOM IMOJTYyYEHHUs HOBBIX 3HAHUH O BEIIECTBAX U XUMHUYCCKHX pe-
AKIINSX;

OCYIIECTBIJIATH CAMOKOHTPOJIb ACATEIbHOCTA HAa OCHOBE CAMOAHAJIN3a U CaMO-
OLICHKH.

HPEIMETHBIE PE3YJIBTATHI

[IpeameTHbIe pe3yIbTaThl OCBOSHUS MPOrPAMMBI 10 XUMHUH Ha YTIIyOJIEHHOM
YpOBHE Ha ypOBHE CpPEAHEro o01Iero o0pa3oBaHusl BKIIOYAIOT clienupruueckue ams
y4eOHOTro npeaMera « XUMHs Hay4dHbIE 3HaHUS, YMEHUS U CIIOCOObI JEHCTBUN 1O
OCBOCHUIO, MHTEPIPETAIIMU U MPeoOpa30BaHUIO 3HAHUM, BUJBI JCATEILHOCTH TI0
MOJIYYCHHUIO HOBOTO 3HAHUS M MPUMEHEHHUIO 3HAHUHN B PA3IMYHBIX YUYEOHBIX CUTY-
alysX, a TAKXKE B peaJIbHbIX )KU3HEHHBIX CUTYAIUSAX, CBA3aHHBIX C XUMUEn. B mpo-
rpamMMme Mo XUMMUU MPEAMETHBIE PE3YIIbTAThl IPEACTABIEHBI 110 TOJaM U3y4YCHHS.

10 KJIACC

[IpeameTHBIC pe3yNIbTaThl OCBOCHHS Kypca «OpraHu4ecKas XMMHUsD) OTpaka-
IOT:

c(hOpPMHUPOBAHHOCTH MPECTABICHUI: 0 MECTE W 3HAYCHUU OPTaHUYECKON XU-
MHH B CUCTEME €CTECTBEHHBIX HayK 1 €€ POJIM B 00SCIICUCHUH YCTOMYHNBOTO Pa3BH-
THS Y€JIOBEUECTBA B PEIICHUH MTPOOJIEM IKOJIOTHUUSCKOM, IHEPTETUUESCKOMN 1 MHIIIe-
BOI 0€30MMacCHOCTH, B Pa3BUTHUU MEIAMIIMHBI, CO3aHNUM HOBBIX MaTEPUAJIOB, HOBBIX
WUCTOYHUKOB JHEPTHH, B OOCCIECYCHUH PAIMOHAIBHOTO TPHPOAOIOIH30BAHUS, B
dbopMHUpPOBAHNY MUPOBO33PEHUS U OOIIEH KyJIBTYphI YEJIOBEKA, a TAKIKE IKOJIOTH-
4ecKr 000CHOBAHHOT'O OTHOIIICHHS K CBOEMY 370pOBBIO U MMPUPOTHON Cpelie;

BJIAJICHUEC CUCTEMOM XMMHYECKHX 3HAHWM, KOTOpas BKIIOYACT: OCHOBOIIOJIA-
rarolue MOHATUS — XUMUYCCKUN DJIEMEHT, aTOM, SAPO W 3JICKTPOHHAs 000I0YKa
aToma, s-, p-, d-aToOMHbIE OpOUTATIN, OCHOBHOE U BO30YKJIEHHOE COCTOSIHUSI aTOMa,
rUOpUIU3aIKs aTOMHBIX OpOWTalnei, MOH, MOJIEKYJIa, BaJIEHTHOCTb, IJIEKTPOOTPH-
1IaTeJILHOCTD, CTETICHb OKUCIICHHS, XUMUYECKas CBSI3b, MOJIb, MOJISIpPHAsI Macca, MO-
JSAPHBIA 00BEM, YIIICPOIHBIA CKEIET, GyHKIMOHAIbHAS TPYIIA, paguKkaj, CTPYK-



TypHbIe PopMyIIbl (pa3BEPHYTHIE, COKPAIIEHHBIE, CKEJIETHBIE), U30MEPUS CTPYKTYP-
Has ¥ MPOCTPAHCTBEHHAs (TreoMeTpUUecKasi, ONTHYECKasl), U30MEPhI, TOMOJIOTHYE-
CKHH psiJl, TOMOJIOTH, YTJIIEBOJOPOIbI, KUCIOPO/- U a30TCOICPIKAIINE OPTaHUUECKUE
COCMHEHHUS, MOHOMED, TIOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE CO-
CIMHEHUS, TEOPHUH, 3aKOHBI (mepuoanueckuit 3akoH J[. M. MenpaeneeBa, Teopus
CTpOEHHUS OpraHnyecKkux BemiecTB A. M. byTiepoBa, 3aKkoH COXpaHEHUsI MacChl Be-
IIECTB, 3aKOH COXPAHCHHS U MPEBPAICHUS YHEPIUHU MPU XUMHUYECKUX PEAKIMIX ),
3aKOHOMEPHOCTH, CUMBOJIMUECKUHN SI3BIK XMMUU, MUPOBO33PEHUYECKUE 3HAHUS, Jie-
JKalyue B OCHOBE OHUMAaHUS TPUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBJICHUN;
MPEJICTABICHUS O MEXaHW3MaX XUMHYECKUX PEaKIMi, TEPMOJMHAMUYECKUX U KH-
HETHUYECKUX 3aKOHOMEPHOCTSX MX MPOTEKAHHUSA, O B3aUMHOM BIIMSIHUM aTOMOB U
TPYII aTOMOB B MOJIEKyJ1aX (MHAYKTUBHBIA U M€30MEpHBIN 3 (PEKTHI, OpUCHTAHTHI
[ u Il pona); pakTosornueckre CBEJEHUs O CBOMCTBAX, COCTABE, MOIYYEHUHU U 0€3-
OTIACHOM HCIIOJIb30BAaHUH BKHEUIIINX OPTaHUYECKUX BEIIECTB B OBITY W MPAKTHU-
YECKON JICSITENIbHOCTU YeNIOBEKa, OOIMMX HAyYHBIX MPUHIUIAX XUMHUYECKOTO
MIPOM3BO/JICTBA (Ha MpUMEpPE MPOU3BOJICTBA METAHOJIA, TEPepadbOTKH HEDTH);
c(hOpMUPOBAHHOCTh YMEHUM: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHATHIA,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCMOJb30BAaTh COOTBETCTBYIOUIUE MOHSATUS MPU
OMMUCAaHUU COCTaBA, CTPOCHHS U CBOMCTB OPraHUYECKUX COEIMHEHUM;
c(hOpMHUPOBAHHOCTh YMECHUM:

UCIIO0JIb30BaTh XUMHUUECKYIO CUMBOJIUKY JIJISI COCTABJICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYJT OPTaHUYECKUX
BEILIECTB;

COCTaBJISITb YPAaBHEHUSI XMMUUYECKUX PEAKIIUM M PACKPBIBATh UX CYIIHOCTb:
OKHMCJIMTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIUA TMOCPEICTBOM COCTABJICHUS DJIEK-
TPOHHOTO OajaHca ATUX PEaKLHM, peaKiuii HOHHOTO OOMeHa MyTEM COCTaBJICHUS
UX TIOJIHBIX ¥ COKPAIIEHHBIX HOHHBIX YPaBHEHUI;

W3rOTaBJIMBaTh MOJEIN MOJIEKYJI OPraHUYECKUX BEHIECTB JIJISl MIUTHOCTPALIUU
UX XUMUYECKOT0 Y MPOCTPAHCTBEHHOTO CTPOEHUS,

c(hOpMUPOBAHHOCTh YMEHMI: YCTAHABIMBATH IMPUHAJICKHOCTh H3YYCHHBIX
OPTraHUYECKUX BEIIECTB IO HUX COCTaBYy M CTPOCHUIO K OMNpeeIEHHOMY KJlac-
Cy/Tpymre COeTMHECHHM, 1aBaTh UM Ha3BaHUS 110 CUCTEMAaTHYECKOW HOMEHKJIATYpe
(IUPAC) u npuBOIUTh TPUBHUAJIBHBIE Ha3BaHUS JJIS OTACIbHBIX MpPEIACTaBUTEICH
OPTraHUYECKUX BEIIECTB (ITWIICH, alleTWICH, TOJYOJI, TJIMICPHUH, dTHJICHIJIUKOIb,
dbenon, dbopmanpaeru, aneTaiblIerul, alleTOH, MypaBbHUHAsl KHCJIOTa, YKCyCHas
KHCJIOTa, CTE€apUHOBAs, OJICMHOBAs, MaJIbMUTHUHOBAS KHUCIOTHI, TJIMIHWH, ajJaHUH,
MajbT03a, GPYKTO3a, AHWIINH, TUBUHUI, H30TPEH, XJIOPOIPEH, CTUPOJI U JPYTHE);

c(hOpMHUPOBAHHOCTh YMEHHUS OINPEACIIATh BUJI XUMUYECKOM CBSI3M B OpraHuye-
CKHMX COCIMHEHUSX (KOBaJICHTHAsI M MOHHAS CBSI3b, G- U T-CBS3b, BOJAOPOIHAS CBSI3h);



c(OPMUPOBAHHOCTh YMEHHUSI IPUMEHSTh MOJOKEHUSI TEOPUU CTPOSHUSI Opra-
HU4eckux BeulecTB A. M. bytnepoBa /Ui 00bSICHEHUSI 3aBUCUMOCTH CBOWCTB Be-
IIECTB OT UX COCTaBa U CTPOCHHSI;

c(OpMHUPOBAHHOCTh YMEHHMI XapaKTepU30BaTh COCTaB, CTPOEHUE, (pu3nye-
CKHE U XMMUYECKHE CBOMCTBA TUITMYHBIX MIPEACTABUTENEHN pa3INYHBIX KJIACCOB Op-
TFaHUYECKUX BEILECTB: AJKaHOB, IIUKJIOAJIKAHOB, aJKEHOB, aJKaJUCHOB, AJIKUHOB,
apOMaTUYECKHX YIJIEBOJIOPOIOB, CIUPTOB, AJIbJIETHI0B, KETOHOB, KAPOOHOBBIX KHC-
JIOT, IPOCTBIX U CIOKHBIX 3(PUPOB, KUPOB, HUTPOCOESTUHEHUN U AMUHOB, AMUHO-
KHCJIOT, OEJIKOB, YTIEBOAOB (MOHO-, IU- U MOJMCAXapUA0B), MIUTFOCTPUPOBATD Te-
HETUYECKYIO CBSI3b MEXJIY HUMHM YPAaBHEHHMSIMH COOTBETCTBYIOIIMX XHMHYECKHX
peaxkiuuil ¢ UCIOJIb30BAHUEM CTPYKTYPHBIX (hOopMyI;

c¢(hOpMHUPOBAHHOCTh YMEHHUSI TOATBEPKIATh HA KOHKPETHBIX MPUMEpPax Xapak-
TEp 3aBUCHUMOCTU PEAKLMOHHOMN CIIOCOOHOCTH OPTraHUYECKUX COCIMHEHUN OT KpaT-
HOCTH WM THIA KOBAJEHTHOW CBSI3U (G- W T-CBSI3M), B3AUMHOI'O BIIMSIHHUS aTOMOB U
IPyIII aTOMOB B MOJIEKYJIaX;

c(OpPMHUPOBAHHOCTh YMEHUS XapaKTEpU30BaTh UICTOYHUKHU YIJIEBOJAOPOJHOTO
ChIpbs (HEPTh, MPUPOJIHBIN ra3, yroiib), ClIocoObI €ro nepepadoTKU U MPAKTUYECKOe
IPUMEHEHUE POIYKTOB NEPEepadOTKH;

c(OpMHUPOBAHHOCTH BJIaICHUS CUCTEMOM 3HAHUI O €CTECTBEHHO-HAY4YHbIX Me-
TOJIaX MO3HAHUS — HAOIIOAEHUH, U3MEPEHUH, MOJIETTMPOBAHUH, SKCIIEPUMEHTE (pe-
aJIbHOM U MBICJICHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHATH OCHOBHBIE ONEPALIMN MBICIIUTEIbHON
NEeATENbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHUE, 0000LIEHNE, CHCTEMATH3ALUIO, BbI-
SBJICHHE IPUYNHHO-CIIEACTBEHHBIX CBSI3€H — JIJIl U3YYEHUS CBOMCTB BEILECTB U XU-
MHUYECKHUX PEAKIHil;

c(hOpMHUPOBAHHOCTh YMEHUI: BBISBISATH B3aUMOCBS3b XUMHUYECKUX 3HAHUH C
HNOHATUSMU M TPEJCTABICHUSMH JPYTHX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oyiee OCO3HAHHOTO TMOHMMAHUSI CYLUTHOCTH MaTepUalIbHOIO €AMHCTBA MHUpa, UC-
IOJIb30BaTh CHCTEMHbIE 3HAHUSA IO OPraHUYECKOM XUMHM Ui OOBSICHEHUS U
IPOrHO3UPOBAHMSI SBJIICHUH, UIMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOLLY;

c(OpMHUPOBAHHOCTh YMEHHI: MPOBOJAUTH PACUEThl MO XMMHYECKUM (POpMYy-
JaM ¥ YPaBHEHHUSIM XUMHUYECKUX PEAKIUH C UCTIONb30BaHHEM (PU3UUYECKUX BETUUYUH
(Macca, 00bEM Tra30B, KOJIMUYECTBO BEIIECTBA), XapaKTEPHU3YIOIIKUX BEIIECTBA C KO-
JUYECTBEHHOW CTOPOHBI: pacu€Thl 10 HAXOXKACHUIO XUMUYECKON (OopMyJIbl Belle-
CTBa I10 U3BECTHBIM MACCOBBIM JOJSIM XUMUYECKHUX JIEMEHTOB, IPOYKTaM Cropa-
HUS, TUIOTHOCTH ra3000pa3HbIX BELIECTB;

c(OpPMUPOBAHHOCTh YMEHUI: MPOTHO3UPOBATh, AHAIM3UPOBATH U OLICHUBATH
C O3UIMH 3KOJIOTNYECKOM 0€30MaCHOCTH MOCJIEACTBUS OBITOBOM M MPOU3BOICTBEH-
HOMW JIeATEIbHOCTH YEJIOBEKA, CBSI3aHHOM C NepepabOTKOM BELECTB, CIOJIb30BaTh



MOJIyYCHHBIC 3HAHUS JUUIS MPUHSATUS TPAMOTHBIX PEHICHUI Mpo0JieM B CUTYallUsX,
CBSI3aHHBIX C XUMHUE;

c(hOPMHUPOBAHHOCTH YMEHHI: CAMOCTOSITENILHO IJIAHUPOBATH U MMPOBOUTH XH-
MUYECKHI SKCTIEPUMEHT (MTOJTydYeHHE U U3yYeHHE CBOMCTB OPraHNMYECKUX BEILECTB,
KayeCTBEHHbIE PEAKIMH YTIECBOJIOPOAOB Pa3IMUHBIX KJIACCOB U KUCIOPOJICOAEPKa-
IIMX OPTaHUYECKUX BEUIECTB, PEIICHHUE IKCIIEPUMEHTAIBHBIX 3a/1ad MO paclio3Ha-
BaHUIO OPTraHUYECKUX BEUIECTB) C COOJIO/IEHUEM MPaBHII 0€3011aCHOTO 0OpaleHus
C BENIECTBAMU U JIabOpaTOPHBIM 000pyAOBaHUEM, (DOPMYJIHUPOBATH 11E€JIb UCCIE0-
BaHUs, MPEJCTABIATH B PA3IMYHON popMe pe3yIbTaThl IKCIEPUMEHTA, aHATU3UPO-
BaTh 4 OLICHUBATh UX JJOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUM:

co0JIroaTh MpaBUjIa SKOJOTHYECKH 11€JIECO00PA3HOTr0 MOBEICHUS B OBITY U
TPYAOBOH AEATEIBHOCTH B LIETISIX COXPAHEHUS CBOETO 3/I0POBbSI, OKPY KaIOIIEH MpH-
POJTHOM Cpenbl U JOCTHKEHUS €€ YCTOWYMBOTO Pa3BUTHUS;

OCO3HAaBaTh OMACHOCTh TOKCHMYECKOTO JEHCTBUS Ha JKUBbIE OPraHU3MBbI OIpe-
NENEHHBIX OPraHMYECKUX BEIECTB, MOHMMAas cMbIci nokazarens [TK;

aHAJIM3UPOBATh 11E€TIECO00PA3HOCTh MPUMEHEHHs] OPTaHUYECKHX BEIIECTB B
IPOMBIIUIEHHOCTH U B OBITY C TOUKH 3PEHHUSI COOTHOIIEHHS PUCK-TIOJIB3a;

c(hOpPMHUPOBAHHOCTh YMEHHUI: OCYIIECTBIIATH IeJICHANIPABICHHBIA TTOUCK XU-
MUYECKON MHGOpPMAIMK B Pa3IMYHBIX MCTOYHUKAX (HaydHas U y4eOHO-Hay4yHas
auTepaTypa, CpecTBa MaccoBoi MHpopMaluu, HTEpHET U Apyrue), KpUTHIECKU
aHAJIM3UPOBATh XUMUYECKYIO0 WH(pOpMAIIMIO, MepepadaThiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHOW y4eOHOI 3a1aueil.

11 KIIACC

[IpeameTHbie pe3ynbTaThl OCBOeHUs Kypca «OOIas U HeOpraHudeckas Xu-
MU OTPaXaroT:

c(hOpMUPOBAHHOCTH MPEACTABICHUN: O MATEPUATLHOM €IMHCTBE MHUPA, 3aKO-
HOMEPHOCTSIX U TIO3HABAEMOCTH SIBJICHUI MPUPOJIBI, O MECTE U 3HAYCHUU XUMUHU B
CUCTEME €CTECTBEHHBIX HayK U €€ poJii B 00€CII€YEHUH YCTOHYUBOIO pPa3BUTHS, B
perieHnu mpoOeM 3KOJOTUYECKON, SHEPTeTUUECKOW U MUIIEBON 0€30MacHOCTH, B
Pa3BUTHH MEIUITMHBI, CO3IaHUHA HOBBIX MaTEPHAJIOB, HOBBIX HCTOYHUKOB SHEPIHH,
B 00eCTeueHUH PAIlOHATBHOTO MPUPOIOTIONB30BAHUS, B (POPMUPOBAHUN MUPOBO3-
3peHus U OOIIeH KyJIbTyphl YEIOBEKa, a TAKXKe SKOJIOTMUYeCKH 00OCHOBAHHOTO OT-
HOIIICHUSI K CBOEMY 3I0POBBIO U TIPUPOHOM CpeEIE;

BJIQJICHUE CUCTEMOW XMMHYECKHX 3HAHWU, KOTOpas BKIIOYAET: OCHOBOIOJA-
TaroIINe MOHITHS — XUMHUECKHUNA SJIEMEHT, aTOM, PO aToMa, U30TOIBI, IIEKTPOH-
Has 000JI0UKa aToMa, S-, p-, d-aTOMHBIE OpOUTAIIM, OCHOBHOE M BO30YXAEHHOE CO-
CTOSIHHMSI aTOMa, TUOPHUIU3AITUS ATOMHBIX OpOUTaIel, MOH, MOJIEKYJIa, BAJICHTHOCTD,
ANEKTPOOTPUIIATENILHOCTh, CTENIEHb OKUCIICHHS, XUMUYECKasl CBSI3b (KOBaJICHTHAS,



MOHHAs, METAJUTMYECKasi, BOJOPOAHAS), KPUCTAIINYECKAs PENIETKa, XUMUYECKas
peakuus, pacTBOp, EKTPOJIUTHI, HEAIEKTPOJIUTHI, JICKTPOJIUTHYECKAS AUCCOIH-
alus, CTENEHb JUCCOLMALMY, BOJOPOIHBIN I10KA3aTeNb, OKUCINUTENb, BOCCTAHOBH-
TE€Jb, TEIJIOBOU 3(P(PEKT XUMHUECKOW peakUru, CKOPOCTh XMMHUYECKON pPEaKlHH,
XUMUYECKOE PAaBHOBECUE; TEOPUHU U 3aKOHBI (TEOPHUS 3JIEKTPOJUTUYECKON TUCCO-
nuanuu, nepruonnueckuii 3akon [[.M. MeHneneeBa, 3aKOH COXpaHEHHSI MaccChl Be-
LIECTB, 3aKOH COXPAHEHHMS U MPEBPAIICHUS SHEPTUU MPU XUMUYECKUX PEAKLIHUSIX,
3aKOH MOCTOSTHCTBA COCTaBa BEUIECTB, 3aKOH JEHCTBYIOLIUX MACC), 3aKOHOMEPHO-
CTH, CHMBOJIMYECKHHN SI3bIK XMMUHU, MUPOBO33PEHUYECKUE 3HAHUSA, JICKAIUE B OCHO-
BE€ [IOHUMAHUS IPUYMHHOCTH U CUCTEMHOCTH XMMHYECKHUX SIBJICHHI; COBPEMEHHbIE
NPEACTABICHUSI O CTPOCHUU BEIIECTBA HA ATOMHOM, HOHHO-MOJIEKYJSIPHOM U
HaJIMOJIEKYJISIPHOM YPOBHSX; ITPEACTABICHHS O MEXaHU3MaX XUMHUYECKUX PEAKIINM,
TEPMOJNHAMHUYECKNX U KHHETUYECKUX 3aKOHOMEPHOCTAX UX MPOTEKAHUS, O XUMH-
YEeCKOM PaBHOBECHUHU, PACTBOPAX U JUCIEPCHBIX CUCTeMax; (aKTOJIOTMYECKUE CBe-
JICHUsI O CBOMCTBAX, COCTaBE, MOJYyUYEHUU U OE30M1aCHOM HCIIOJIb30BAHUM BaXKHEH-
[IMX HEOPTraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOMN NEATETLHOCTH YEI0BEKa,
o0ILIMX HAYYHBIX TPUHIIMIIAX XUMUYECKOTO TPOU3BOCTBA;

c(OpPMUPOBAHHOCTh YMEHUH: BBISBISATH XapaKTepHBIC MPU3HAKU TMOHITHA,
YCTaHABJIMBAaTh MX B3aUMOCBS3b, UCIOJIb30BAaTh COOTBETCTBYIOLIME ITOHATHS MPH
ONMCAaHUH HEOPTaHWYECKUX BEUIECTB U UX MPEBPAILCHUI;

c(hOpMHUPOBAHHOCTh YMEHHUS MCIOJb30BaTh XUMUYECKYIO0 CUMBOJIMKY JIJIsl CO-
cTaBjeHusl (GOpMyJ BEIIECTB U YPaBHEHUI XMMUYECKHX PEAKLUH, CHCTeMaTH4e-
ckyto HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OT/ICIbHBIX BEILECTB;

c(OPMUPOBAHHOCTh YMEHHUSI ONPEACISATh BAJIEGHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHMSIX, BUJ XMUMHUYECKOU CBs3U (KOBaJECHTHa,
WOHHAsl, METAJUTMYECKas, BOJAOPOJIHASA), TUI KPUCTALIIMYECKON PEIETKA KOHKPET-
HOTO BEILIECTBA;

c(OpPMUPOBAHHOCTh YMEHHUS OOBSICHATH 3aBUCUMOCTb CBOWCTB BEIIECTB OT
BUJIa XUMUYECKON CBSI3U M TUIA KPUCTAJUTMYECKON PEmIéTKH, OOMEHHBIN U JTOHOP-
HO-aKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJICHTHOM CBS3H;

c(hOpMHUPOBAHHOCTh YMEHHI: KJIACCU(PUIIMPOBATH: HEOPraHUYECKHE BEIIECTBA
[0 UX COCTABY, XUMUYECKUE PEAKLIUHU MO PA3JIMYHBIM MPU3HAKAM (UHCIIy U COCTaBY
pearupyomux BeHIeCTB, TEMJIOBOMY 3(P(EeKTy peakiu, U3MEHEHHIO CTeHeHel
OKHUCJICHUS 3JIEMEHTOB, 0OPaTUMOCTH, YYaCTHUIO KaTaIN3aToOpa U APYTUE); CAMOCTO-
ATEJIbHO BBHIOMPATh OCHOBAHUS M KPUTEPUU IS KIacCU(UKAIMU H3y4aeMbIX Be-
IIECTB U XUMHUYECKUX PEAKLINM;

c(OpPMUPOBAHHOCTh YMEHHS PACKPBIBATH CMBICI MEPUOIUYECKOTO 3akoHa /.
W. MenneneeBa u J€eMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, 0ObSICHUTEIbHYIO
Y IPOTHOCTUYECKYIO (PYHKIINU;



c(OpPMUPOBAHHOCTh YMEHUMN: XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHUE aTo-
MOB U MOHOB XMMHYECKHX 3JIEMEHTOB IIE€pBOr0—4eTBEPTOro nepuonos Ilepunonn-
yeckon cucrteMmsl /.M. MenneneeBa, UCIIONIb3Ysl IOHATUS «IHEPIreTUUYECKUE YPOB-
HU», «3HEPreTUYECKUE MOLYPOBHINY, «S-, P-, d-aTOMHBIE OpOUTATIN», KOCHOBHOE U
BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHUS aTOMay; OOBACHATH 3aKOHOMEPHOCTHU
U3MEHEHMS CBOMCTB XMMHMYECKUX JJEMEHTOB M MX COEAMHEHHWH MO IepuojaM U
rpynnam [lepuoanueckont cucremsl /. Y. Menneneesa, BaleHTHbIE BO3SMOXHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHMSI UX JEKTPOHHBIX 000JIOUEK;

c(hOpPMHUPOBAHHOCTh YMEHUH: XapaKTEPU30BaTh (OMHUCHIBATH) OOIINE XUMUYE-
CKHME CBOMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB, INOATBEPKIATH CYIIECTBOBAHUE Te-
HETUYECKOM CBSA3M MEXKYy HEOPraHUYECKUMH BEIIECTBAMU C IIOMOLIBIO YPaBHEHUN
COOTBETCTBYIOIINX XUMUUECKUX PEAKIIMIL;

c¢(hOpMHUPOBAHHOCTh YMEHHSI PACKPBIBaTh CYIIHOCTb: OKHUCIUTEIbHO-BOCCTA-
HOBHUTEIBHBIX PEAKIMI MOCPEICTBOM COCTaBIEHUS AJIEKTPOHHOTO OaiaHca 3THX
peaxkuuii; peakuii HOHHOr0 0OMEHa MyTEM COCTaBJIECHUS UX MOJIHBIX U COKpALIEH-
HBIX MOHHBIX YPaBHEHMI; PeakIUil THIPOIN3a; peakluil KOMIUIEKCOOOpa30BaHus
(Ha mpuMepe TUIPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUS );

c(OpPMUPOBAHHOCTh YMEHHS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHU-
YECKUX PEaKIMM ¢ YUETOM MX DHEPIETUUYECKUX XAPAKTEPUCTUK, XapaKTep U3MEHE-
HUSI CKOPOCTH XMMMUYECKON PEaKIMM B 3aBUCUMOCTH OT Pa3jInYHbIX (PAaKTOPOB, a
TaKXE€ XapaKTep CMEIICHUS XMMHYECKOIO PaBHOBECHS NOJ BJIUSHHUEM BHEIIHUX
Bo3aeiicTBuil (mpunuun Jle [llaTense);

c(OpPMUPOBAHHOCTh YMEHUS XapaKTEPHU30BATh XUMUUYECKUE PEAKINH, JiexkKa-
IIM€ B OCHOBE MPOMBILIUICHHOTO MOJXYYEHHs] CEpHOM KHCJIOThI, aMMHUaKa, o0Iue
Hay4yHbl€ MPUHIUIBl XUMUYECKUX MPOU3BOCTB; LIEIECO00Pa3HOCTh NPUMEHEHUS
HEOPraHWYECKUX BEIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKU 3PEHUSI COOTHO-
LIEHUS PUCK-TI0JIb3A;

c(OpMUPOBAHHOCTH BJIAJICHHUS CHCTEMOM 3HAHUI O METO/1aX HAYYHOI'O MO3Ha-
HUS SIBJICHUN IPUPOJIBI — HAOJIOIEHUE, U3MEPEHUE, MOJEIIMPOBAHNE, IKCIIEPUMEHT
(peasIbHBII U MBICIIEHHBI), HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, YMEHHUS MpU-
MEHSATh 3TH 3HAHUS MPU HKCIIEPUMEHTAIBLHOM HUCCIEIOBAaHUU BEIIECTB U I 00b-
SICHEHUSI XMMHMYECKUX SIBJICHUM, UMEIOIMX MECTO B MPUPOJAE, NPAKTUUECKOMN Jes-
TEJILHOCTHU YE€JI0BEKA U B IOBCETHEBHOM KU3HH;

c(OPMUPOBAHHOCTh YMEHHUSI BBISBISATh B3aUMOCBSI3b XMMUYECKUX 3HAHUHU C
NOHATHUSMU U TPEACTABICHUAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX NPEAMETOB IS
0osee 0CO3HAHHOTO MOHUMAHUS MaT€PUATBHOTO €IMHCTBA MUPA;

c(OpPMUPOBAHHOCTh YMEHHUS MPOBOJUTH PACUETHI: C UCMOJIB30BAHUEM IOHS-
TUWA «MaccoBas J0JIs BEUIECTBA B paCTBOPE» U «MOJIAPHAsI KOHLIEHTPALUA»; MACCHI
BElIECTBA WIM 00bEMA rasa MO M3BECTHOMY KOJMYECTBY BELIECTBA, Macce WIH



00BEMY OJTHOTO M3 YYACTBYIOIINX B PEAKIIMU BEIIECTB; TEIIOBOTO 3 deKTa peak-
[[UU; 3HAYEHUS] BOJIOPOIHOTO MOKA3aTesi paCTBOPOB KUCIIOT U IIEJI0YEH ¢ U3BECT-
HOM CTENEHBIO UCCOLMAIMU; Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOIYKTa
pEaKInu, eCIM OJTHO U3 UCXOIHBIX BEIIECTB IaHO B BUJIE PACTBOpPA C ONPeACIEHHON
MacCOBOM J10JI€l paCTBOPEHHOTO BEIIECTBA WM JAaHO B U30BITKE (MMEET IPUMECH);
JIOJIA BBIXOJIa TIPOJYKTA PEAKIIUU; 0ObEMHBIX OTHOIICHH ra30B;

c(hOpMHPOBAHHOCTh YMEHHIA: CAMOCTOSITEIIHHO IUIAHUPOBATh U TIPOBOIUTH XH-
MUYECKUN DKCTIEPUMEHT (ITPOBEICHHUE PEAKIINii HOHHOTO OOMEHa, MMOATBEPKICHNE
Ka4yeCTBEHHOI'0 COCTaBa HEOPTaHUYECKHX BEILIECTB, OMPEICICHUE CPEIbl PACTBOPOB
BEIIECTB C TTOMOIIBIO UH/IUKATOPOB, U3YUYCHHUE BIUSHUS PA3IMYHBIX (DAKTOPOB Ha
CKOPOCTh XMMHUYECKOW PEaKIMHU, PEHIeHUE IKCIIEPUMEHTAIBHBIX 3a7a4 M0 TeMaM
«Metamb» u «Hemeramisny) ¢ coOM0IeHUEM MPABUI OE30MMaCHOTO 0OpAIICHUS C
BEILIECTBAMU U JIAOOPATOPHBIM 000PYI0BaHUEM, (DOPMYIUPOBATH LIE€Tb UCCIIEI0BA-
HUS, TIPEJICTABIIATh B Pa3Iu4YHONU (OpME Pe3ysIbTaThl SKCIIEPUMEHTA, aHATH3UPO-
BaTh U OIICHUBAThH UX JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHUM: COOJII0IaTh MPaBUJIA MOJIb30BAHUS XUMUYECKON
MOCYI0M U JJaOOpaTOPHBIM 000PYI0BaHUEM, OOpAIIIEHHUs C BEIIECTBAMHU B COOTBET-
CTBUU C MHCTPYKITUSMU T10 BBITTOTHEHUIO JTA0OPATOPHBIX XUMUIECKUX OTIBITOB, KO-
JIOTUYECKHU TEIeCO00Pa3HOTO MOBEICHUS B OBITY M TPY/IOBOM NESITEILHOCTH B IIe-
JISTX COXPAHEHUS CBOETO 3/I0POBbS, OKPYKAIOIIEH MPUPOTHON CPEJIbl U JOCTUKEHUS
e YyCTOHYMBOTO Pa3BHUTHsI, OCO3HABATh OMACHOCTh TOKCHYECKOTO JICHCTBUS Ha YKU-
BbIC OpTaHU3MBI ONIPEICIEHHBIX HEOPTAHUYECKHUX BEIIEeCTB, TOHUMAsi CMBICIT TTOKa-
zateis [1/IK;

c(hOpPMHUPOBAHHOCTh YMEHUI: OCYIIECTBIIATH IeJICHANIPABICHHBIM TTOUCK XU-
MUYECKON MHGOpPMAIMK B Pa3IMYHBIX UCTOYHUKAX (HAaydHas U y4eOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MaccoBoil nHopmanuu, MIHTepHET U apyrue), KpUTUYECKU
aHATM3WPOBAaTh XUMHUYECKYI0 HWH(pOpMaInio, mepepadaTeiBaTh €€ U MCIIOIB30BAThH
B COOTBETCTBHUU C MOCTABJICHHON YU4eOHOM 3a/1aueH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
Kosan4yectBo 4yacos DJICKTPOHHBIE
Ne HanmeHoBaHMe pa3ie/ioB U TeM (uudgposrbie)
KonTpoabHbI IIpakTnyeckue
n/n NpPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
e padoThI padoThI
pecypcsl
Pa3nen 1. TeopeTnueckue 0OCHOBbLI OPraHUYeCKOM XUMHHU
[Ipenmer oprannueckoit xumuu. Teopus
1.1 CTp OiHHH op FaHUYECKUX COE I/IHCHI/IIEI) A.M 8 bubmmorexa [TOK
' P P s T https://m.eds00.ru/d69df650
byrneposa
Hroro no pazneny 8
Pa3nes 2. Yriesogopoasbl
21 IIpenenbHble yrieBogOPOAbI — aJIKaHBI, 5 bubnuoreka [IOK
' LIAKJIOAJIKAHBI https://m.eds00.ru/d69df650
29 HenpenenbHbie yrieBoaopoabl: aaKkeHsl, ajl- 14 1 bubmuoreka [JOK
' KaJIUECHBI, aJIKUHBI https://m.eds00.1u/d69d{650
bu6mmoreka [JOK
2.3 A 8
POMATHHECKHE YIJICBOAOPOAEI (aPCHBL) https://m.edsoo0.ru/d69df650
24 [IpupoHbIE HCTOYHUKH YIJIEBOJOPOIOB U HX 4 bubnnorexa [JOK
' nepepaboTka https://m.edsoo0.ru/d69df650
bubmmoreka [IOK
2.5 r 4 1
IOTSHIPOUIBOAHKE YTICBOAOPOAOS https://m.edsoo0.ru/d69df650
Hroro no pazneny 35
Paznen 3. Kucaopoacoaepsxamue oprannyeckie coeJuHeHUst
3.1 Cnuptel. Genon 11 1 bubmmoreka [JOK



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

https://m.eds00.1u/d69df650

Kap6OHI/IJ'IBHBIe COCIMHCHUA: aJIbACTUABI U

3.2 keToHbl. KapOoHOoBbIe KUCTOTHL. CIOKHBIE 21 bubmorexa HOK
https://m.edsoo0.ru/d69df650
s¢upsl. XKups
bu6mmorexa [IOK
33 YTIeBOME ? https://m.edsoo0.ru/d69df650
Hroro no pazneny 41
Pasnen 4. AzoTcoaepxkaiine opraHudeckue coeIMHeHUus
Bbubnmuoreka [JOK
4.1 A LA .b 12
MITHBL AMHHOKHCIOTRL. BETKH https://m.eds00.ru/d69d{650
Hroro no pazneny 12
Paspnen S. BeicokoMOJIeKy IS pHBIE COCIUHEHNUSA
5.1 BricokoMoneKyIsipHbIE COETUHEHUS 6 bubmorexa HOK
' yIp A https://m.edso0.ru/d69df650
Hroro no pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102



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

11 KITACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne /i Kontpoasnbie | IlpakTuyeckne
NPOrpamMmslI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atoma. [lepuoguyeckuii 3aKoH
1.1 u Ilepuoandeckas cucTeMa XUMHISCKUX 9 bubmorera [IOK
' pHoa https://m.edsoo.ru/2dd57124
anemenToB . 1. Menneneera
12 Crpoenue BemiectBa. MHOroobpasue 1 1 bubnuorexa [JOK
' BEIIECTB https://m.edsoo.ru/2dd5724
bu6mmoreka [{OK
1.3 X 19 1 3
HMITACCKHIE peaKitiit https://m.edsoo.ru/2dd57f24
Hroro no pazneny 39
Pa3nes 2. Heoprannueckast XuMust
bu6mmoreka [JOK
2.1 H 31 1 3
CMETAILITET https://m.edsoo.ru/2dd5724
2.2 Mertambi 23 1 2 bubmorexa LIOK
https://m.edsoo.ru/2dd57124
Hroro no pazneny 54
Pa3nen 3. Xumus u )Ku3Hb
31 MeTtoapl MO3HAHUS B XUMHAHN. XUMHS U 9 bu6mmoreka [IOK
' KH3Hb https://m.edsoo.ru/2dd5724
Hroro no pazneny 9



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
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OBIIEE KOJIJMYECTBO YACOB I10 ITPOI' PAM-
ME

102







IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KoanuectBo 4acos
Ne Hara JJleKTpOHHbIe NH(pPOBbHIE
Tema ypoka Kontpoabubie | IlpakTuueckn
n/n Bcero u3ydyeHusi | oOpa3oBaTe/IbHbIE pecypchl
padoThbI e padoThbI
[IpenMeT 1 3HaYE€HHE OpraHu-
1 YECKOW XMMUH, IIPEe/ICTaBIIe- 1 bubmuoteka [{OK https:/m.ed-
HHUE 0 MHOTOOOpa3uu OpraHu- 500.1u/3686e6f5
YECKUX COCIMHEHUN
DIIEKTPOHHOE CTPOEHUE aTOMa
yriepoJia (0CHOBHOE 1 BO30Yy- Eub LOK htips://m.cd
" nonrorTeka ps://m.ed-
2 KJIEHHOE COCTOSHHUS). 1
soo.ru/Oce6fd4c
BanentHble BO3MOXKHOCTH
aToma yriepoja
XuMHuecKasi CBA3b B OpraHu-
YECKHUX COeIMHEeHMsIX. Mexa- BuG LK hitps://m.cd
nonnorTeka ps://m.ed-
3 HU3MBI 00pa30BaHUs KOBa- 1
. 500.1u/8d39f5¢8
JICHTHOM CBSI3U, CIIOCOOBI pa3-
pbIBa CBA3EH
Teopus cTpoeHus opraHuye- BuG LOK hitps://m.cd
. nonuorTeka ps://m.ed-
4 cKux coeauHeHui A. M. by- 1
$00.1u/9¢595¢b8
TJIEpOBa
Buasl uzomepun: cTpykryp-
Hasl, IPOCTPAaHCTBEHHAsI. BuG LK hitps://im.cd
nonnorTeka ps://m.ed-
5 OnexkTpoHHbIE A3PPEKTH B MO- 1

JIEKyJIaX OPraHUYECKHUX CO-
eIUHEHUN

$00.ru/b0e61661



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/0ce6fd4c
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[IpencraBnenue o kinaccudu-
Kalliu ¥ CUCTeMaTH4YEeCKas HO-

bu6mmoreka LIOK https:/m.ed-

6
Menkinatypa (IUPAC) opranu- s0o.ru/c212dd21
YECKHX BEILECTB
. Krnaccudukanus peakuuii B bubnuoreka [{OK https:/m.ed-
OPraHUYEeCKOU XUMHUH soo.ru/ba5706aa
2 Cucrematuzanus u 000011e- bubnmoreka [{OK https:/m.ed-
HHE 3HAHHI 10 TEME s00.ru/87a37cab
AJKaHbI: TOMOJIOTUYECKUI
s171, o0Ias popmMylia, HOMEH-
9 I;HaT . I/Ii)l\fe }1[/1;1 ek bubnmoreka [{OK https:/m.ed-
VP PIL 500.10/25a14636
TPOHHOE Y MTPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJT
10 DOU3NYECKUE U XUMUYECKHUE bubmuoreka I{OK https:/m.ed-
CBOICTBA aJKaHOB s00.ru/3137711c¢
Haxoxnenue ankaHoB B npu- Bu6 LIOK https://m.ed
nonnoTeka https://m.ed-
11 one. CriocoOblI MONTyYeHUs U
poat Y $00.1u/259b0asb
MIPUMEHEHUE AJTKAHOB
Huknoankansr: o0mast Gpop-
MyJa, HOMEHKJIATypa 1 u30-
12 Mepusi, 0COOEHHOCTH CTPOE- bu6mumoreka LIOK https:/m.ed-
HHUS U XUMHYECKHUX CBOMCTB, $00.ru/156730d2
CHOCOOBI MOJTYUYEHUS U MPH-
MEHEHHUe
Pemrenne pacu€THbIX 3a1a4 HA
13 oTIpe/IeJICHUE MOJICKYJIISIPHOM bubnmoreka [{OK https:/m.ed-

(hopMyIIbI OPraHUYEeCcKOro Be-
LIECTBA 10 MACCOBBIM JI0JIIM

s00.ru/bf84d8eb



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
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ATOMOB DJIEMEHTOB, BXO/IsI-
[UX B €70 COCTAB.
Cucremarusanus u
000011IeHNEe 3HAHUH 10 TEME

AJIKEeHBI: TOMOJIOTHYECKUI
psn, obmas hopmysia, HOMEH-
KJIaTypa, JIEKTPOHHOE U TPO-

bu6mmoreka IIOK https:/m.ed-

14
CTPAaHCTBEHHOE CTPOEHUE MO- soo.ru/273b0ale
nexys. CTpyKTypHas U LiUC-
TPaHC-U30MEPUS ATIKEHOB
®uznuecKnue 1 XUMHUECKUE Bu6 OK hitos://m.ed
e ps://m.ed-
15 CBOMCTBA ankeHoB. [IpaBuio uommotexa Ll —
$00.1u/21069¢cd
MapkoBHHKOBA
16 CriocoOsl MoTy4eHus U Ipu- bubmuoteka [{OK https:/m.ed-
MEHEHHE AJIKEHOB $00.1u/665dc058
[IpakTuueckas pabora Ne 1 o Bu6 OK httos:/m.ed
OTEKa ps://m.ed-
17 teme "llosnyyenue sTusieHa u nomorexa L1 SRS
_ s00.ru/0941eed8
W3Y4YEHUE €ro CBOWCTB
Pemrenne pacu€THbIX 33124 HA
13 ONpEIETICHUE MOJIEKYJIIPHOU bubnuotexa [JOK https:/m.ed-
(hopMyJTIbI OPraHMYECKOTO Be- s0o0.ru/e9ea%9921
1IeCTBa
AJIKaMeHbl: CONPSKEHHBIE,
19 H30JIMPOBAaHHBIE, KYMYJIUPO- bubnuotexa [{OK https:/m.ed-
BaHHbIe. OCOOEHHOCTH 3JIEK- $00.1ru/04298c0a
TPOHHOI'O CTPOCHUS
20 XuMHYECKHEe CBONCTBA bu6mmoreka [IOK https:/m.ed-

CONPSHKEHHBIX INEHOB

s0o0.ru/e561253d



https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/0941eed8
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CrniocoOpl MoJTy4eHus U Ipu-

bu6mmoreka [IOK https:/m.ed-

21
MEHEHHUE aJIKaJUECHOB s00.ru/1aa81660
AJIKUHBI: TOMOJIOTUYECKU I
si71, oO1mas popmyna, HOMEH-
p opwy bu6mmoreka LIOK https:/m.ed-
22 KJIaTypa, SJIEKTPOHHOE U MPO-
s00.1u/68bbccdc
CTPAaHCTBEHHOE CTPOEHUE MO-
JeKyl, GU3NYeCcKue CBOWCTBA
” XuMHYECKHe CBONCTBA bu6mmoreka [IOK https:/m.ed-
AJIKUHOB $00.1u/23493a93
24 KauecTBeHHbIE peakiuu Ha bubnmoreka [{OK https:/m.ed-
TPOMHYIO CBSI3b s00.ru/7blc48da
)5 CriocoOslI MONTy4eHus U TpHU- bubnrorexa L{OK https:/m.ed-
MEHEHHE aJIKUHOB soo.ru/a6flalea
Pemenue 3anay: pacd€Tel o BuG LK hitps://m.ed
. nonroTexa ps://m.ed-
26 ABHEHUIO XMMUYECKOU pe-
P P s00.1u/5db8e526
aKIHU
7 Cucremaruzanys u 00o0re-
HUE 3HaHUH 0 TeMeE
ApEHBI: TOMOJIOTHYECKUH DS,
obmas popmyna, HOMEHKJIA-
78 Typa. DIEKTPOHHOE U MPO- bubmuoteka [{OK https:/m.ed-
CTPAaHCTBEHHOE CTPOEHHUE MO- s00.ru/a92a7094
JeKyn OeH30J1a ¥ TOJIyoJla, HX
¢u3nveckue CBOUCTBA
29 XUMHUYECKUE CBOMCTBA ape- bubmuoteka [{OK https:/m.ed-
HOB: pE€aKIUH 3aMeELIEHUS soo.ru/a44alae4
30 XHUMHYECKUE CBOMCTBA ape- bubnuorexa [JOK https:/m.ed-

HOB: p€aKnuu NpruCOCINHEC-

soo.ru/ad44alaed



https://m.edsoo.ru/1aa81660
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https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4
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HUS, OKHCIIEHHE TOMOJIOTOB
OeH3oia

31

Oco0EHHOCTH XUMAYECKUX
CBOMCTB CTHpPOJIa

bubmuoreka I{OK https://m.ed-
s00.ru/d5018a54

32

Pemenue pacuérHbix 3a1a4 Ha
OIPEIETICHUE MOJIEKYJIIPHOU
(hopMyJTIbI OPraHUYECKOTO Be-
LIECTBA

bubmuoreka I{OK https:/m.ed-
s00.ru/53461a2¢

33

CrniocoObl 1osty4eHus U Ipu-
MEHEHHE apeHOB

bubmuoreka [{OK https:/m.ed-
$00.1u/61717d09

34

['eHeTHueCKas CBSI3b MEXKTY
Pa3IMIHBIMU KJIaCCaMU YTIJIC-
BOJIOPOIOB

35

Pacuétel mo ypaBHEHUsIM XHU-
MHUYECKHUX peakuuil. Cucrema-
TH3aIug 1 00001IeHNe 3HaAHUH
110 TeMe

36

[Ipuponusiit ra3. IlomyTHble
He(TSIHbIE ra3bl

37

KaMeHHbIi1 yroiabs u mpoayKThl
ero nepepaboTKu

bu6mmoreka [IOK https:/m.ed-
$00.1u/69b3398b

38

HedTp 1 cioco6w1 €€ nepepa-
6otku. [Ipumenenue
MIPOJYKTOB MepepadOTKH
HedTH

bu6mmoreka [IOK https:/m.ed-
s00.ru/2119de78

39

I'enermueckas CBSI3b MCXKIY
Pa3iIMYHBIMU KJIaCCaMH yIJIC-
BOAOPOJ0B



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

lNanorenonpou3BoHbIE yrile-
BOJIOPOIOB: 3JIEKTPOHHOE

bu6mmoreka LIOK https:/m.ed-

40
CTPOECHHUE; PEAKLINU 3aMelLle- s00.ru/82b4d759
HUS TaJloreHa
JecTBue menoyei Ha rajo-
A1 TeHNpou3BOAHbIE. B3anmo-
NeiCTBUE TUTAIOTeHATKAHOB
C MarHueM M IIMHKOM
CucremaTuszanus 1 0000111e- Eub 1OK https://m.cd
. nonmorexa ps://m.ed-
42 HHE 3HaHUH 10 pa3aeny "Yr-
" $00.1u/20e89122
JI€BOJIOPO/IbI
43 KonTponbhas pabota no teme bubnuoreka [{OK https:/m.ed-
"Yraesonopoas" $00.1u/95¢9¢298
[IpenenbHble OHOATOMHBIE
CIIUPTHI: TOMOJIOTHYECKHUI
44 psn, obmmas hopmyia, CTpoe- bubnuotexa [{OK https:/m.ed-
HUE MOJIEKYJI, ©U30MEPHUs, HO- s0o0.ru/df04c5cd
MEHKJIaTypa, Kiaccudukarus,
(u3nueckue cBoiicTBa
XUMHUYECKUE CBOMCTBA Ipe- BuG LIOK hitps://m.ed
nonmorTexa ps://m.ed-
45 JICTIbHBIX OJTHOATOMHBIX CITHP-
soo.ru/26ee34fe
TOB
CrniocoObl MoJTy4eHus U Ipu- Eu6 11OK hitps://m.cd
nonrorTexa ps://m.ed-
46 MEHEHHE OJJHOATOMHBIX CITHP-
A P $00.1u/484100000000000
TOB
[IpocTeie 3¢hupbl: HOMEHKIIA- Eub LOK hitps://m.cd
nonroTexa tps://m.ed-
47 Typa U U30MepHs, 0COOEHHO-

CTH (1)I/I3I/ILI€CKI/IX 1 XUMHYC-

$00.ru/c2¢788b2



https://m.edsoo.ru/82b4d759
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CKUX CBOMCTB

MHoroaTtoMHEBIE CIIMPTHBI: OTU-
JICHTJIMKOJIb U TJIMLCPHH, UX

bubmuoreka I{OK https://m.ed-

48
(uznyeckre U XUMHUYECKUe soo.ru/ee4d84aa
CBOMCTBA
CriocoOpl 1oJTy4eHus U Ipu- Eub OK hitos://m.ed
49 MEHEHHE MHOTOAaTOMHBIX nommorera LIOK hitps://m.cd-
soo.ru/d12e567d
CIIUPTOB
@DeHOJI: CTPOCHUE MOJIEKYIJIBI, Bu6 OK hitos://m.ed
50 (usnueckue cBOMCTRA. nommoreka LOK hitps://m.cd-
$00.ru/2ce72618
ToxkcuyHOCTH PeHoa
51 XuUMHUYECKUE CBONCTBA bu6mmoreka LIOK https://m.ed-
beHoma s00.ru/037¢caSt9
5 CniocoOslI MoNTy4eHus U Ipu- bu6mmoreka IIOK https:/m.ed-
MeHeHue GeHomna s0o.ru/c77ddf4c
[TpakTrueckas padota Ne 2.
53 Pemenue skcnepumeHTab- bubmuoteka [{OK https:/m.ed-
HBIX 33a4 1o Teme "CrupTsl so00.1ru/fd0ced09
1 eHoIbI"
54 CucremaTtuzanus u 0000111e- bu6mmoreka [IOK https:/m.ed-
HHE 3HAHUI IO TEME 500.1u/1810cb9b
Anbaeruipl ¥ KETOHBI: JIeK-
TPOHHOE CTpOeHue Kapoo-
55 HUJIBHOM TPYNIIbL; TOMOJIOTH- bubmuoteka [{OK https:/m.ed-
YeCKHe pAIbI, 001mas Gpopmy- s00.ru/b139beaa
Ja, U30MEepHsi © HOMEHKJIATY-
pa
56 ATbIeruipl ¥ KeTOHBI: (PU3H- bu6mmoreka [IOK https://m.ed-



https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/ee4d84aa
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YECKHUE CBOMCTBA; peaKuu
MIPUCOCTNHEHHUS

800.1ru/c887425¢

PeaKHI/II/I OKHCJICHHUA U Kayc-

bu6mmoreka LIOK https:/m.ed-

57 CTBEHHBIE PEAKIINH aJIbICTH-
peardt A s00.ru/a393baa9
JIOB U KETOHOB
58 CrocoObl noTy4YeHust anbe- bubnmoreka [{OK https:/m.ed-
THUJIOB U KETOHOB $00.1u/520d1c51
OnHOOCHOBHBIE NIPEEIBHBIE
59 KapOOHOBBIE KHCIIOTHI, OCO- bu6muoreka LIOK https:/m.ed-
OCHHOCTH CTPOCHHS UX MOJIe- soo.ru/fecObl113
Ky
N3omepus 1 HOMEHKIIaTypa BuG OK hitos://m.ed
nOIMoTeKa ps://m.ed-
60 KapOOHOBBIX KUCIIOT, UX (H- 1
o $00.1u/700cc87b
3U4YECKHE CBOICTBa
XUMHUYECKUE CBOWCTBA IIpe- Bu6 LIOK hitps://m.ed
noIMoTeKa ps://m.ed-
61 JeIbHBIX OJTHOOCHOBHBIX Kap-
$00.1u/40e6e0e9
OOHOBBIX KHUCJIOT
Oco0eHHOCTH CBOICTB Mypa- Eu LOK htips://m.cd
. noInoTeKa ps://m.ed-
62 BBUHOM KUCIOTHL. MHOT000-
s00.ru/bb31be71
pa3ue KapOOHOBBIX KUCIIOT
Oco0OeHHOCTH CBOMCTB: He-
MpeeabHBIX U apoMaTHuye-
63 CKUX KapOOHOBBIX, AUKapOO- bubmoteka [{OK https:/m.ed-
HOBBIX, THIPOKCHUKAPOOHOBBIX $00.ru/83a08773
kucior. lIpencraBurenu
BBICIIIUX KapOOHOBBIX KHCIIOT
64 IToHsATHE O IPOU3BOIHBIX Kap- bubnuoreka [{OK https:/m.ed-

OOHOBBIX KUCJIOT

s00.ru/0d162d9d
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https://m.edsoo.ru/83a08773
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/0d162d9d

CrniocoOpl MoJTy4eHus U Ipu-

bu6mmoreka [IOK https:/m.ed-

65
MEHEHHE KapOOHOBBIX KHCIIOT $00.1ru/7¢065¢9d
CrnosxHble 3¢Upbl: TOMOJIOTH- BuG LIOK hitps://m.ed
nonIroTexa tps:/m.ed-
66 YeCKUH psia, oOmasa dhopmyna,
s, 00wLast Gopmy. soo.ru/adfffe6d
M30MEpHsi U HOMEHKJIaTypa
67 DOU3NYECKUE U XUMUUYECKHUE bubmuoreka I{OK https:/m.ed-
cBoMcTBa 3(pUpoB $00.ru/ad6b94b2
Pewrenne pacu€THbIX 3a1a4:
10 YPAaBHEHUIO XUMHUYECKON
68 peakifm, Ha ONpeiesieHne Mo-
JeKyJIsspHON (hOpMYIIBI Opra-
HUYECKOTO BEIECTBA
[IpaxTuyeckas padora Ne 3.
Pemenne skcnepuMeHTaNIb- Eu6 OK hitos:/m.ed
69 HBIX 337134 1m0 Teme "Kap6o- nomrotexa [ PS.ALEC
$00.1u/486671fb
HOBBIE KUCTOTHI. CII0KHBIC
a¢upsr"
XKupsl: ctpoenue, pusznue- Bu6 OK httos://m.ed
70 CKHE M XMMUYECKHE CBOMCTBA nomrorexa 11 PSAHILEC
$00.ru/al19¢5b98
(ruzpoinus)
Oco0eHHOCTH CBOICTB KHU-
71 POB, coiepKAILLUX OCTaTKU bu6mmoreka LIOK https:/m.ed-
HEMPEIEIbHBIX )KUPHBIX KUC- $00.ru/b0331922
710T. JKupsl B mpupoie
Mbla Kak cOJIu BBICIINX Kap-
7 OOHOBBIX KHCJIOT, IX MOIOIIIEE bubmuoreka I{OK https:/m.ed-

nenctaue. Ilonstue o cudre-
TUYECKHX MOIOIIMX CPEJICTBAX

$00.1u/3¢566565
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(CMC)

I'eHeTHuecKkas CBsI3b YIJIEBO-
JIOPOJIOB U KHCIIOPOJICOIEP-

bubmuoreka I{OK https://m.ed-

73
JKallUX OpraHUYECKUX Be- $00.1u/56790¢96
LIECTB
74 Pacuérel no ypaBHEHUsIM XU-
MHYECKHUX PEaKIUi
75 CucremaTu3zanus 1 000011e- bubmuoreka L{OK https:/m.ed-
HHE 3HAHUM IO TEME soo.ru/f8eaf2eb
OO01mas xapakTepucTHKa yriie-
76 BOJIOB U KJIaCCU(UKAIUS yT- bubmuoteka [{OK https:/m.ed-
J€BOAOB (MOHO-, TU- M ITOJIH- s00.ru/7a9693al
caxapubl)
Mounocaxapupl: hu3nueckue BuG LK hitps://m.cd
. nonroTexa ps://m.ed-
77 CBOMCTBA U HAXOXIECHUE B
A soo.ru/b4bdda2d
pupojie
[IpuMeHeHue rroKo3bl, €€ BuG OK httos://m.ed
nonrorTeka ps://m.ed-
78 3HAUYECHHE B )KM3HEIACATEIbHO- u S
soo.ru/5e61122d
CTH OpraHu3Ma
Hucaxapupl: caxapo3sa,
79 MajbTO3a U Jakro3a. Haxo- bubmuoteka [{OK https:/m.ed-
JKIIEHUE B IIPUPOLIE U IIPU- s00.ru/eb0384e7
MEHEHHE IUCaXapHuaI0B
[Tonucaxapuasl: cTpoeHUE Ma-
20 KpOMOJIEKYJI, Gu3nYecKue u bubmuoteka [{OK https:/m.ed-
XUMUYECKHUE CBOUCTBA, IIPU- $00.1u/72a04508
MEHEHHE
81 [TonsTHE 00 NCKYCCTBEHHBIX bubmuoteka [{OK https:/m.ed-



https://m.edsoo.ru/56790c96
https://m.edsoo.ru/56790c96
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https://m.edsoo.ru/6216e766

BOJIOKHaXx

800.1u/6216e766

Pemrenne pacueTHbIX 3a1a4 Ha
OIIpEEIICHUE I0JIA BBIXOAA

bubmuoreka I{OK https://m.ed-

82
IIPOYKTa peakLuu OT Teope- soo.ru/7fde47ef
TUYECKH BO3MOKHOTO
23 CucremaTu3zanus 1 000011e- bubmuoreka I{OK https:/m.ed-
HHE 3HAHUH 1O pa3aeny $00.1u/08d4364c
KonrponbHas pabora o Teme BuG LK hitps://im.cd
nonMMoTeKa ps://m.ed-
84 "Kucnopoaconepxaiue opra-
POACOACPH AT " P $00.1u/42c6678¢
HUYCCKUE COCAMHCHUS
AMuUHBI: Knaccudukanms,
CTPOCHHE MOJIEKYJI, 00IIas BuG LK hitps://im.cd
nonmoTeka ps://m.ed-
85 (dhopmya, uzomepus, HOMEH-
. soo.ru/efa7ebea
KJIaTypa v PU3nYecKue CBOM-
CTBa
26 XUMHUYECKUE CBONCTBA bu6nmoreka LIOK https://m.ed-
anudaTuyecKux aMHHOB $00.ru/1bc5¢f80
AHWINH: CTPOCHUE aHWIIVHA, Eu LOK htips://m.cd
nonmoTeka ps://m.ed-
87 0COOCHHOCTH XUMHUYECKUX S:ILE
. $00.1u/39¢d21f1
CBOICTB aHUJIMHA
CrocoObI OTyYeHUs U TIPH- Eu6 OK httos://med
nonmoTexa ps://m.ed-
88 MeHeHHuEe annupaTuIecKux 1
soo.ru/eal38763
aMUHOB
AMHMHOKHUCIIOTHI: HOMEHKJIa-
Typa U u3omepus, pusnde- Eu6 1OK htips://m.cd
. nonmoTeka ps://m.ed-
89 ckue cBorcTBa. OTaEIbHbIC

OpeaACTaBUTCIIN O~
AMHUHOKHCIIOT

s00.ru/d1773e80



https://m.edsoo.ru/6216e766
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XHUMHYECKHE CBOWCTBA aMU-
HOKHCJIOT, X OMOJIOTHYECKOE

bu6mmoreka LIOK https:/m.ed-

90
3HAYEHUE AMUHOKHUCIIOT. s0o.ru/77df705a
CuHTEe3 ¥ THIPOJIU3 NENTHI0B
01 benku kak npupoHbIE NOIU- bubnuoreka [{OK https:/m.ed-
MEpBbI; CTPYKTYPBI OCIIKOB $00.1u/429¢9899
9 XUMHUYECKHEe CBOMCTBA bubmuoreka I{OK https://m.ed-
OcIKOB $00.1u/6237306d
A3oTcozeprkale reTeporuK-
nuyeckue coequHenus. Hy- BuG OK httos://m.ed
93 KJIEMHOBEIE KUCIOTEI: COCTAaB, ubumorera HOK hips:fm.ed-
s00.1u/521d1431
CTPOCHHE U OMOJIOTHYECKast
poib
[IpakTuyeckas padora Ne 4.
Pemenne skcnepumeHTaIb- BuG OK httos:/m.ed
94 HBIX 3a/1a4 110 TeMe "A30Tco- nommoreka LOK hitps://m.cd-
soo.ru/8e3c02d1
JiepKaIe OpraHm4eckKue co-
equHeHus"
[IpakTuueckas pabora Ne 5.
Pemenue skcnepuMeHTaIb- BuG OK httos://m.ed
OoTeKa ps://m.ed-
95 HEIX 3a1a4 1o TeMe "Pacmo- nomorexa L S:LLE
s00.ru/bde3{df6
3HABaHUE OPraHUYECKUX CO-
equHeHun"
KontponbHas paboTa mo teme Eub OK hitos://m.ed
OoTeKa ps://m.ed-
96 "AzoTcoaepxaniue opranye- nomorexa L S:LMLE
R soo.ru/ceS61bc7
CKHE COCIMHEHUS
97 OCHOBHBIE TTOHATHSI XUMHUHU bubnuorexa JOK https:/m.ed-

BBICOKOMOJICKYJISIPHBIX COCIU-

soo.ru/7aa63ebd
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HEHHI 1 METOJbI UX CHHTE3a
—IIOJIUMEpU3als U MOJIU-

KOHJICHCAIIHS
08 IInacTMaccel. YTum3aius u | bu6mmoreka [IOK https:/m.ed-
nepepaboTKa MiIacTuka 800.1u/82242e0f
DnacToMepsl: HaTypaJlbHbII BuG 110K hitps./m.ed
nonnorTexa tps://m.ed-
99 . Pe- 1
CUHTETUYECKUE KayuyKu. Pe s00.10/246103ec
3UHA
BoiokHa: HaTypaJlbHbIE, UC-
100 KYCCTBEHHbBIE, CHHTETHYE- | bu6mmoreka LIOK https:/m.ed-
ckue. [Tonumepsl cnennane- $00.1u/5963a601
HOTO Ha3HAYEHUs
[IpaxTuyeckas padora Ne 6.
Pemenne skcnepuMeHTaNIb- Eu6 OK hitps://m.cd
101 HBIX 337124 1Mo Teme "Pacrio- 1 nomotexa 11 PS.ALEC
soo.ru/3aebd77a
3HaBaHME IJJACTMACC U BOJIO-
KOH"
O06006111eHrE U cUcTEMaTH3a-
102 LM U3yYEHHOI'O0 Marepuania | bubnuoreka [{OK https:/m.ed-
1o Teme "BricokOMONeKysp- $00.ru/6a22ble8
HEBIE coequHeHus"
OBIIEE KOJIMYECTBO YACOB 102

[10 [TIPO'PAMME



https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
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11 KITACC

Kosaun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara uudposbie
Tema ypoka Konrtpoasbnsbie | IlpakTnyeckue
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoThl padoThbI
pecypcsl
) AtoMm. CocTaB aTOMHBIX sziep. XUMU- | bubnmnoreka [JOK
YeCKuM 31eMeHT. M30Tonbl https://m.edsoo.ru/59c112ee
) CtpoeHue 31eKTPOHHBIX 000JI04YeK 1 bu6nuoreka IIOK
aTOMOB, KBAHTOBBIE YHCJIA https://m.edsoo.ru/b4d9fffa
3 Krnaccudukanus XuMAYECKHUX dJie- | but6mmoreka [{JOK
MEHTOB (s-, p-, d-, f-371eMeHTHI) https://m.edso0.ru/61294af9
4 Pacripenienenue 31eKTpOHOB 110 aTOM- | bu6mmoreka [JOK
HBIM OpOUTAIISIM https://m.edsoo.ru/f5f750fe
DNeKTpOHHBbIE KOH(PUTYpaALIUU aTo-
5 MOB BJ'f)eMeHTOB B O(?;HO}I;IE{OM U B030 1 bubmorexa [TOK
.. Y https://m.edsoo.ru/8149¢846
KIEHHOM COCTOSTHUHN
6 DNEeKTPOHHBIC KOH(MUTYpAIIH HOHOB. | bubnmnoreka [JOK
DNEeKTPOOTPULIATETLHOCTh https://m.edsoo.ru/a0764b24
ITepuonnueckuit 3akoH u Ilepuonu-
YecKasi cucTeMa XUMHUYECKHUX JIe-
7 meHToB /I. 1. Menpeneera, CBs3b C 1 bubmmorexa [TOK
T . ’ https://m.eds00.ru/16957¢01
COBPEMEHHOM TeOpHuel CTpOeHus aTo-
MOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
g XUMUYECKUX IJIEMEHTOB U 00pa3ye- | bubnmnoreka [JOK
MBIX UMH IIPOCTHIX U CJIIOXKHBIX BE- https://m.edsoo.ru/f8468927
IIECTB IO TPYyTIaM U Iepuoam
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CucreMmaruzanus 1 00001IeHEe 3Ha-

bubmuorexa [JOK

nn

HOTO BelecTsa", "MOJIsIpHast KOHLIEH-
Tparus"

9
HUU 10 TEME https://m.edsoo.ru/8fad2942
Bunnl xumnueckoul cBsa3u. Mexanus-

10 MbI 00pa30BaHusl KOBAaJEHTHOH CBS3U. bu6mmoreka [IOK
Bonopoanas cBsi3b. https://m.edsoo.ru/5a8072af
Me:xMoneKysapHble B3aUMOICHCTBHS
BasieHTHOCTB 1 BaJIeHTHBIE BO3MOX-

1 HOCTH aTOMOB. CBSI3b 2JIEKTPOHHOM bubnmoreka [JOK
CTPYKTYPBI MOJIEKYJI C UX T€OMETPU- https://m.edsoo.ru/3d2ca093
YECKUM CTPOCHHEM

12 [IpencraBieHus: 0 KOMIUIEKCHBIX CO- bubnunoreka [JOK
E€IMHEHUAX: COCTaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66bl2a
BemiectBa MoJIeKyJISIpHOTO ¥ HEMOJIE-

13 KYJISIPHOTO CTpOeHMsI. TUIbl KpucTai- bubmuoreka [IOK
JIMYECKUX PEIIETOK U CBOKCTBA BE- https://m.edsoo.ru/e167635b
LIECTB
[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.

14 a P bubmorexa [JOK

€/ICTaBJIEHUE O KOJJIOMIHBIX
pedl a https://m.edsoo.ru/da2c¢70e4
pacTBopax
HctunHbIE pacTBOPHI: HACKIIICHHbBIE

1 P P bubnmorexa [JOK

Y HEHACBIIICHHBIE, PACTBOPUMOCTb.

= P P https://m.edsoo.ru/e9ccdd8d
Kpucramnoruapars:
CrniocoObl BbIpaKeHUsI KOHLIEHTPALIH bubnuoreka IIOK

16
pacTBOpOB https://m.edsoo.ru/328e653a
Pemenue 3a1a4 ¢ UCMONIb30BaHUEM

17 MOHATUH ""MaccoBas J0JIsl paCTBOPEH- bu6muoreka [IOK

https://m.edsoo.ru/785e0ab4



https://m.edsoo.ru/8fad2942
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18 Knaccudukanus u HoMeHKIaTypa bubnmoreka [JOK
HEOPraHUYECKUX BELLIECTB https://m.edsoo.ru/bf9e108d
19 Cucremaru3anus 1 0000IIeHHE 3HA- bubmuorexa [JOK
HUH 110 TeMe https://m.edsoo.ru/8d2c6a3a
KonTponsHas padbora no remam
"Crpoenue atoma. [lepuoanuecknii
20 3aKkoH U [leproauyeckas cucrema Xu- bubnmoreka [JOK
Mmudeckux 3iaeMeHToB . 1. Menpae- https://m.edsoo.ru/70a60aa4
neeBa", "CTpoeHHE BEIIECTBA.
MHoroo6pa3ue BeniecTs"
Knaccudukanmss XuMruueckux peak-
LA B HEOPTAHUYECKOW M OpraHude-
)1 CKOM XMMUU. 3aKOH COXPAaHEHHMS Mac- bubnuoreka [JOK
CBI BEILIECTB; 3aKOH COXPAaHEHUS U https://m.edsoo.ru/6335¢cdd2
MIpEBpAICHUS SHEPTUU TPU XUMHUYE-
CKHX peakuusx
Tennobie 23 PEKTh XUMHUECKHUX pe-
. bubnuorexa [JOK
22 akiui. TepMoXuMHUUYeCcKre ypaBHe-
https://m.edsoo.ru/d1db86da
HUS
Brluncnenus no ypaBHEHHUSIM XUMH-
. bubnuorexa [JOK
23 YECKHUX PEaKIHN U TEPMOXUMHUYE-
https://m.eds00.ru/87b13954
CKHM YPaBHEHUSIM
CKOpOCTh XMMHUYECKOM peaKInu, eé
24 3aBUCUMOCTH OT Pa3JIMYHBIX (HAKTO-
poB. Karanu3 u kataiuzaTopbl
25 ['omorenHbIe 1 reTeporeHHbIe
peakiu
26 [TpakTuueckas padora Ne 1 mo Teme Bbubnuoreka [JOK



https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
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"Bnustaue pa3nudHbX GaKTOPOB HA
CKOpPOCTh XMMHYECKON peakuu"

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

OO6paTumble 1 HEOOPATUMBIE peak-

bubnuoreka [JOK

27
IUHA. XHMHYECKOE PAaBHOBECHE https://m.edso0.ru/30952{9b
[IpakTuyeckas padora Ne 2 o teme
)3 "BrusiHre pa3nuyHBIX GaKTOPOB HA bubnmnoreka [JOK
MOJIOKEHNE XUMHUYECKOTO PaBHOBE- https://m.edsoo.ru/3bf34e17
cus"
DIEKTPONIUTHYECKAs! AUCCOLIMALIMSL.
29 CI/IJII)HII))IG U cia0ble IEKTPOIUTHI bubmorexa [JOK
P ' https://m.eds00.ru/5£766bdf
CremneHs QUCCOIMaiu
HNonnoe npousseaenue Boasl. Cpena
30 BOJTHBIX ECTBO oB. Boiopo HBII:I;I bubmorexa [TOK
A P POB. BOAOPOA https://m.eds00.ru/3966ca89
nokazatensb (pH) pactBopa
31 I'mnponus cosnent. Peaknuu, npore- bubnuoreka IIOK
Kalollle B pacTBOpax JJIEKTPOJIUTOB https://m.edsoo.ru/09d5a9%bd
[IpakTrueckas padora Ne 3 o reme
32 "XUMHUECKHE PeaKLUy B pacTBOpax Bubmmorexa [IOK
F H P P https://m.edsoo.ru/2e3daeb0
3JEKTPOJIUTOB
OKHCINTENbHO-BOCCTAHOBUTEIbHBIE
. bubnuotexa [JOK
33 peakuuu. BaxuHeunnme oKuCIuTenu u
https://m.eds00.ru/56226060
BOCCTaHOBUTEIH
34 MeTo/1 371IeKTPOHHOTO (3JIEKTOHHO- bubnmnorexa [JOK
HWOHHOTO) OanaHca https://m.edsoo.ru/fb691387
35 DNEKTPOJIN3 PACTBOPOB U PACILIABOB bubnmoreka [JOK
BEIIECTB https://m.eds00.ru/93tb97d2
bubnuoreka [JOK
36 Pemenue 3aiay pa3nuyHbIX TUIIOB

https://m.edsoo.ru/5a859d16
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but6mmoreka [{OK

37 Permienne 3agad pa3nu4HBIX TUIIOB
atp https://m.edsoo.ru/5afa265d

13 CucremaTusaius 1 0000IIeHHE 3HA- bu6muoreka [IOK
Hui 1o Teme "XuMuueckue peakuun" https://m.edsoo.ru/c161eb85

19 KonTponbnas pabora no teme "Xu- bu6mmoreka [JOK
MHYECKHUE peaKiun" https://m.edsoo.ru/a8a0a930
[Tonoxenne Hemeramios B [lepuoan-

YECKOH CHCTEME XUMHUUYECKHUX DJIE- Eubs 11OK
HOINOTEKA

40 menToB /1. . MenzeneeBa u ocoOeH-

A 8 https://m.edsoo.ru/8ca2dcad
HOCTH CTPOCHHMS UX aTOMOB.
dusnueckue cBOMCTBAa HEMETAIIOB
Anotponusi HeMETauIoB (Ha IpUMe-

41 € Kuciopoa, cepol, pocdopa u yr bubmmorexa [IOK
P POAd, CCpRL, paty https://m.edsoo.ru/ef92¢91c
nepojia)

4 Bonopon: nonyuenue, pusndeckue u bu6mmoreka [IOK
XUMHYECKHUE CBOMCTBA. [ 'uapuabl https://m.edsoo.ru/0aa8f613
I"ajoreHsl: HaX0XKICHUE B IIPUPOJIE,

43 CIOCOOBI MOTYYEHUS (bmnqpecine u bubmmorexa HOK

Y . https://m.edsoo.ru/4e223795
XUMHYECKHE CBOICTBA
I'anorenoBoopoasl. Baxkueiimue
44 KHACJIOPOACOIEPKAIME COEANHEHUS bubmmorexa LIOK
p p https://m.edsoo.ru/6b3255e6
rajoreHoB
JlabopaTopHbIe U TPOMBIIIITICHHBIS

45 CHIOCOOBI TTOJTYUYEHUS TaIOTCHOB. bubnmnoreka [JOK
[IpumeHeHne rajJloreHoB U UX COeau- https://m.edsoo.ru/6971aca4
HeHui

46 [IpakTuyeckas padora Ne 4. Pemenue bubnuoreka [IOK

OKCIICPUMCHTAJIbHBIX 3a/]a4 110 TCME

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



https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd

"T"anoredsr"

Kucnopon: naboparopHsle u mpo-
MBIIIJICHHBIC CHOCO6BI MOJIy4CHHA,

. bubmnorexa [JOK
47 (bu3mvecKre 1 XUMHUYECKHE CBOMCTBA.
https://m.edsoo.ru/c8abc36a
O3oH. [IpumeHnenue kucnopoaa u
030HA
but6mmoreka [{JOK
48 Oxcuapl ¥ IEPOKCHIIBI
a p a https://m.edsoo.ru/5¢8816a0
49 Pemienue 3aga4 pa3nuyHbIX TUIIOB bubmorexa HOK
AdLP https:/m.edsoo.ru/2b6d8bab
Cepa: Hax0XKACHHE B IPUPOJIC,
50 CH(I))006H MOy YeHHUs (;I/ISII/ILICCKI/IC u Bubmmorexa LIOK
Y L https://m.edsoo.ru/46afael6
XAMUYECKHE CBOMCTBA
bubnuoreka [IOK
51 CepoBoaopo, ¢
POBOZIOPOT, Cy b putp1 https://m.edsoo.ru/7¢875999
Kucnopoacoaepkamue coeiuHESHUS
52 cephl gCO6eHHFZ)CTI/I CBOICTB CEpHOMU bubmmorexa [IOK
PPl P https://m.edsoo.ru/8cfa2548
KHCJIOTBI
[Ipaktuyeckas padora Ne 5. Pemenue

53 SKCIICPUMEHTAJIBHBIX 3aJ1a4 110 TEME bubmmorexa [IOK

" p . f[ https://m.edsoo.ru/0afb05e4
Cepa u e€ coeTMHEeHUs
A30T: HaX0XK/IEHHE B IPUPOJIE,

54 CHOoCcOObI TOMyUYeHUs], PU3NIECKUE U bu6muoreka [JOK
XHMUYECKHE CBOMCTBA. AMMUAK, https://m.edsoo.ru/badd2255
HUTPHIBI
Kucnopoacoaepxkamue coenHESHUS

P P N but6mmoreka [JOK

55 azora. OCOOEHHOCTH CBOMCTB a30T-

HOU KUCJIOTHI

https://m.edsoo.ru/e2965afe



https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
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HpI/IMeHCHI/Ie a30Ta U €ro COCIUHEC-

bubmuorexa [JOK

56
HUU. A30THBIE YIOOpEHHUS https://m.edso0.ru/129f5059
docdop: HAXOKIEHUE B IPUPO/IE,

57 CroCcOOBI MOTydeHUsI, PU3NIECKHUE U bubnmoreka [JOK
XUMHUYecKkue cBoricTBa. Dochuasl u https://m.edsoo.ru/9a6b43ec
dhochun
Oxcunsl dhochopa, bochopcoaepka-

58 ne KI/ICJ'(Ilz)TB(Ib (I;ong) (boq;(bI:) HOP'II) bubmorexa [IOK
m ’ p https://m.edsoo.ru/c7a2d429
KHCIIOTBI

59 [Tpumenenue pocdopa u ero coean- bubmuoreka [IOK
HeHuit. PocdopHbIe y100peHHs https://m.edsoo.ru/a218070a
[Ipaktuyeckas pabora Ne 6. Pemenue

bubmuoreka [JOK
60 AKCIEPUMEHTAJIbHBIX 33]1a4 110 TEME
https://m.edsoo.ru/8175ac3f
"AzoT u pochop u ux coenuHeHU"
VYrnepoa: HaX0XACHUE B IPUPOJE,

61 AJTOTPOITHBIE MOAU(PUKAIINKN; HU3H- bubnmnoreka [JOK
YEeCKHEe M XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/1eb19f9¢
MIPUMEHEHHE

2 Oxcun yrinepona(Il), okcun yriepo- bubnuoreka [JOK
na(IV), yronapHast kuciiora v €€ coiau https://m.edsoo.ru/dba58adf

63 Pemrenue 3aau pa3auvHbIX TUIIOB bubmorexa [OK

A&t p https://m.eds00.ru/6029b609
Kpemunii: HaxoxaeHue B Ipupoze,
64 CIII)OCO6BI MOJTy4EHUs (1)1431/12651(1/16: u bubmmorexa LHOK
Y . https://m.edsoo.ru/143558ab
XUMUYECKHUE CBOMCTBA

65 Oxkcun kpemuus(1V), kpeMHueBas bubnuoreka [JOK
KHUCJIOTA, CUIIUKATHI https://m.edsoo.ru/3170e7bl

66 [IpumeneHne KpeEMHHUS U €ro COeIu- bubnuorexa [JOK



https://m.edsoo.ru/129f5059
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1

HeHuil. CTeKJ10, ero noxy4yeHue, Bu-
IIbl CTEKJIa

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

67 Pemenne 3amay pa3IMUHBIX THIIOB bubnmorexa LOK
Aatp https://m.edsoo.ru/b6241801
68 Cucremaru3zanus u 0000ITIeHUE 3HA- bubmuoreka [JOK
guit mo teMe "Hemeramier" https://m.edsoo.ru/6e864db5
69 KonTponsnas pabora no teme "He- bu6mmoreka [JOK
MeTayuibl" https://m.edsoo.ru/d0484c¢76
70 AHanu3 pe3yJabTaToB KOHTPOJIbHOM bubnmnoreka [JOK
paboThI, KOPPEKITUS OMIHUOOK https://m.edsoo.ru/2b7e9510
[Tonoxenue metauios B [lepuognye-
CKOH cUCTEME XUMUUYECKUX DIIEMEH-
71 TOB. OCOOEHHOCTH CTPOECHUS Bubmorexa ITOK
’ p https://m.eds00.1ru/9839¢16¢
3JIEKTPOHHBIX 000JIOYEK aTOMOB
METAJJIOB
OO6mue ¢puznyecKkrue CBOMCTBa MeTal-
72 110B. [IpuMeHeHe METAIIOB B OBIT Bubmorexa ITOK
P y https://m.edsoo.ru/51dac9d3
U TEXHUKE
7 Cnnassl MetasuioB. Kopposust bu6muoreka [JOK
METaJIOB https://m.edsoo.ru/42b872¢3
74 Pemrenue 3amay pa3InyUHBIX THUIIOB Enbmorexa ITOK
Aatp https://m.edsoo.ru/e3de37b6
DIEKTPOXUMUUECKHUI PSII HAIPSIKE-
75 HUH MIG)TaJIJIOB 00 I/I: cnoco6p1)1 j5(0) bubnnorexa LIOK
- ot https://m.edsoo.ru/94eb377a
Jy4€HHUS METAIIJIOB
OO011ast XapaKTEPUCTUKA METAIIIOB
P P N bubmuorexa [JOK
76 [A-rpynnei [lepuoandeckoil cucTemsl

XUMUYECKUX IeMeHTOB. Harpuii u

https://m.edsoo.ru/e12¢26b3



https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
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Kanuii: moiayuyeHue, Gpusndeckue u
XMMHUYECKHE CBOICTBA, IPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COCAMHEHUN

OO6mras XxapakTepucTUKa METAIIOB
ITA-rpynmsl [lepuoanyeckoil cucre-
MbI XUMHUYECKHX 3JIEMEHTOB. Maruuii

77 Y KaJIBLIWIA: TIOJy4YeHue, (GPU3nIeCKre bubnmorexa LIOK
’ y o https://m.edsoo.ru/7¢3e49c0
Y XMMUYECKHE CBOMCTBA, IPUMEHE-
HUE MPOCTHIX BEIIECTB U UX COEAUHE-
HUH
73 JKEcTKOCTh BOMBI U CIIOCOOBI €€ bubnuorexa [JOK
yCTpaHEHHUS https://m.edsoo.ru/c74bfae9
AtoMUHHI: TIONTy4YeHHe, PU3nuecKue
. bubnuorexa [JOK
79 Y XMMUYECKHE CBOMCTBA, IPUMEHE-
https://m.eds00.ru/0e79b266
HUE
AMdoTepHble cBOMCTBA OKCHIA U
20 THJIPOKCHUJIA ATFOMUHHUS, TUIPOKCO- but6mmoreka [JOK
KOMIUJIEKCHI aTFOMUHHUSA, UX IPUMEHE- https://m.edsoo.ru/5d12d318
HUE
81 Pemenue 3aga4 pa3nuyHbIX TUIIOB
[IpakTuyeckas padora Ne 7. Pemenue
bubnunoreka [JOK
82 SKCIEPUMEHTAIBHBIX 334 110 TEME
" " https://m.edsoo.ru/27a4af43
MeTtasibl TJIaBHBIX TOATPYIII
OO01mmas xapakTepuCcTHKa METAJIOB
23 no6ounbix noarpynn (b-rpymm) ITe- bubnmoreka [JOK
PHUOINYECKON CUCTEMBI XUMHYECKUX https://m.eds00.1ru/610d7431
3JIEMEHTOB
84 DOuU3NYEeCKUEe U XUMHUUYECKHUE CBOMCTBA bubnuorexa [JOK



https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43
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XpoMa U ero COeIMHeHU, UX Mpu-
MEHEHHUe

https://m.eds00.1u/9911bef3

Baxueiime coeIMHEHNS MapraHia.

85 IlepmanranaT Kanus, ero OKHUCIH bubmorexa LOK
p ' : https://m.eds00.ru/039d69¢8
TEeIbHBIE CBOMCTBA
du3nyeckre 1 XMMHUUECKHE CBOIICTBA
86 J)Kejie3a U ero coenuaeHui. [loayue bubnnorexa LIOK
) y https://m.edsoo.ru/1b7{8741
HUE ¥ IPUMEHEHNE CIIJIaBOB XKeje3a
du3nyeckre 1 XUMHUUECKHE CBOIICTBA
87 MeEIU U €€ COeIUHEHUI, UX IPUMEHE bubnnorexa LIOK
’ p https://m.edsoo.ru/2bc0f954
HHE
duznyeckue 1 XMMHUUECKHE CBOMCTBA
28 LIMHKA ¥ €T0 COCIMHEHUM, UX TIPH- bub6nunoreka [IOK
MeHeHue. ['MapOKCOKOMILIEKCHI https://m.edsoo.ru/b1{2beal
IIMHKA
[Ipaktuyeckas padora Ne 8. Pemenue
bu6nuoreka [JOK
89 AKCMEPUMEHTAIIbHBIX 33]1a4 110 TEME
" " https://m.edsoo.ru/a6e352¢ea
MeTtauiel TOOOYHBIX MTOATPYIITT
90 Perrenue 3amay pa3InyHBIX THIIOB bubnnorexa LIOK
p https://m.edsoo.ru/a8b83d83
O06o01IeHre U cucTeMaTU3anus u3y-
91 YeHHOro MaTepuaia 1o reme "MeTtai bubmorexa LIOK
" p https://m.edsoo.ru/e91£e975
JIBI
9 KonTponsHas padora no teme "Me- bubmuoreka [IOK
Tabl" https://m.edsoo.ru/83f63ea3
93 AHanus pe3yibTaToB KOHTPOJILHON bubnuorexa IIOK
paboThI, KOPPEKIIHS OIHUOOK https://m.edsoo.ru/9ebff2fd
94 Ponbs xumum B oGecrieueHun yCTom- bubnuorexa [JOK



https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954
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YHUBOI'O pa3BUTH YCIIOBCUYCCTBA. Ilo-
HATHUC O HAYYHBIX MCTOAAaX UCCIICIO-
BaHHA BCIICCTB

https://m.edso00.1ru/080fe1{0

Hay4nbie npuHIUIIBI OpraHu3anuu
XUMHUYECKoro npousBozctaa. [Ipo-

bubauoreka [JOK

95 1
MBIIIICHHBIE CITIOCOOBI IMTOTYYEHHUS https://m.edsoo.ru/2e45a44f
Ba)KHEHIIINX BEILIECTB
96 XUMHYECKOE 3arps3HEHUE OKPYIKaI0- | bubnmoreka [JOK
LIEN CPEeIbl M €ro MOCIEICTBUS https://m.edsoo.ru/9f11bf51
97 XuMus U 310poBbe yesnoBeka. Jlekap- | bubmuoreka [IOK
CTBEHHBIE CPEJICTBA https://m.edsoo.ru/a6552721
08 Xumus nuiy. Poas xumun B obecrie- 1 bubmuoreka [JOK
YEeHUHU ITAIIEBOM 0€30aCHOCTH https://m.edsoo.ru/1f7b5bd2
99 Kocmernueckue u mapdroMepHbie | bubmuoreka [IOK
cpeacrsa. beiToBas xumus https://m.edsoo.ru/da42d5a9
XuMUA B CTPOUTENILCTBE. BaxHei-
100 1IM€ CTPOUTENbHBIE U KOHCTPYKIIMOH 1 bubmorexa [OK
p pyKH https://m.eds00.1u/61e69003
HbIE MaTEpHAaJIbI
Xumusd B CEIbCKOM Xo3siiicTBe. Opra-
101 HUYECKUE U MUHEpaJIbHbIE yaA00pe 1 brbmmorexa LOK
P yA00P https://m.edsoo.ru/fd39587d
HHUS
102 Cucremarusanus 1 000011IeHIE 3HA- | bubnuoreka [JOK
HUH 110 TeMe https://m.eds00.ru/db979¢70
OBUIEE KOJIMYECTBO YACOB IO ITPO- 102

I'PAMME
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ITPOBEPAEMBIE HA EI'D 11O XUMHWHU TPEBOBAHUA K PE3YJIbTA-
TAM OCBOEHHS OCHOBHOM OBPA30BATEJBbHOM ITPOT'PAMMBI
CPEJHEI'O OBIIETI'O OBPA3OBAHMUA

Kon IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJbTAaTaM 0CBoOe-
MPOBEPAEMOro HHSI OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CpeHero 0o1ero 0o-
TpedoBaHus pazoBaHus

1 Brnanenue cucremoil XMMUYECKUX 3HAHUM, KOTOPask BKJIIOYAECT:

OCHOBOIIOJIaraolye MOHATUS (XUMUYECKUI 3JIEMEHT, aTOM, U30TOIBI,
JIEKTpOHHAast 000J04YKa aToMma, S-, p-, d-3JEKTPOHHbIE OpOUTAIU aTo-
MOB, OCHOBHOE Y BO30Y>KAEHHOE COCTOSIHUE aTOMa, HOH, MOJIEKyJIa, Ba-
JIEHTHOCTb, 3JIEKTPOOTPHULIATEIbHOCTh, CTENEHb OKHCIEHUS, XUMHUYe-
CKasi CBs3b (G- M T-CBSA3b, KpaTHbIE CBSA3M), TMOPUAM3ALUS aTOMHBIX
opOuTaset, KpuCTauInyeckas pemérka, Mojb, MOJSIpHAs Macca, Mo-
JSIPHBIA 00bEM, MOJISIPHAsl KOHLEHTpAlKs, pacTBOPbI (MICTUHHBIE, UC-
MEPCHBIE CHCTEMBI), KPUCTAJIIOTUAPATHI, YIJIEPOJIHBIM CKeleT, PyHK-
[IMOHANbHAs TPYyNIa, pauKall, U30Mephl, CTPYKTypHas Gopmyiia, u3o-
11 Mepus (CTpYKTypHasi, reoMeTpudeckast (Iuc-, TpPaHCU30MEepHs), TOMO-
' JIOTUYECKUH psifl, TOMOJIOTH, YIJIEBOJOPObI, KUCIOPOJ- U a30TCOAEp-
Kalllie COETUHEHUs, OMOJIOTUYECKN aKTHBHBIE BellecTBa (YIJIEBOJBI,
KHPBI, OETTKN), MOHOMED, MTOJUMED, CTPYKTYPHOE 3BE€HO, BBICOKOMOJIE-
KyJISIpHBIE COEIMHEHMsI, KPEKUHT, pU(OPMHUHT, TUIIBI XUMUYECKHUX pe-
aKIUil (OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE, 3K30- U HHJIO0TEpMHUYE-
CKHE, peaKIIMd HOHHOTO 00MEHa, TOMO- ¥ TeTEpOreHHbIe, 00paTUMbIE U
HEOOpaTUMBIE), PACTBOP, HJIEKTPOJIUTHI, HEIIEKTPOIUTHI, DIEKTPOIIHU-
THYECKasl JUCCOLMALUS, CTENEeHb AMCCOLMAINM, OKUCINUTENb, BOCCTa-
HOBMTEIb, IEKTPOJIN3, CKOPOCTh XUMUYECKON PEaKLNU, XUMUYECKOE

pPaBHOBECHE)

TEOPHUH W 3aKOHBI (TEOPHS XUMUUYECKOTO CTPOCHHUSI OPTaHWYECKHUX Be-
mectB A.M. BytiepoBa, Teopus 3JIEKTPOJUTHYECKON IHCCOIMALINH,
[lepuoanueckuii 3akon JI.M. MenneneeBa, 3aKOH COXpaHEHUsI MAacChl),
1.2 3aKOHOMEPHOCTH, CUMBOJMYECKUHN SI3BIK XUMHUHU, MHUPOBO33PEHUECKUE
3HAHUS, JIeKalMe B OCHOBE MOHUMAaHUS IPUUYMHHOCTA U CUCTEMHOCTH
XUMHYECKUX SIBJICHHUI, COBPEMEHHBIE MPEICTABICHUS O CTPOCHHUM Be-

LIECTBA HA aTOMHOM, MOJIEKYJISIPHOM U HaJMOJIEKYJIIPHOM YPOBHSX

MNpEACTABJICHUA O MEXaHU3MaX XUMHUYCCKUX peaKuHﬁ, TEPMOANHAMMU -

1.3

YCCKUX U KMHCTUYICCKUX 3dKOHOMCPHOCTAX UX MNPOTCKAaHHA, O XUMHUYC-




CKOM PaBHOBECHH, JUCIICPCHBIX CUCTEMAX

1.4

(baKTOJ'IOFI/ILIeCKI/IC CBCACHHA O CBOI\/'ICTBaX, COCTaBE, IOJYUYCHUHU U 0e3-
OITACHOM HCITOJIb30BAHNHM Ba)KHEHIITHIX HEOPTaHUYCCKUX U OpPraHuyvc-

CKHX BEILECTB B OBITY U IPAKTUUECKOM EATEIbHOCTH YEJIOBEKA

1.5

oOuirie Hay4yHbIe MPUHIIUITBI XUMHUYECKOT0 IMPOU3BOJICTBA (HA IpUMEpe
MIPOM3BOJICTBA CEPHON KHCJIOTHI, aMMHaKa, METaHoJla, NepepaboTKu

HeTH)

CpopMUpOBaHHOCTH YMEHUH BBISBISTH:

2.1

XapPaKTCPHBIC IPHU3HAKKW U B3aUMOCBA3b U3YYCHHBIX HOH?ITI/IfI, npume-
HATH COOTBCTCTBYIOIIMEC MOHATUA IPHU OIMMUMCAHUN CTPOCHUA U CBOMCTB

HCOPraHNYCCKUX U OPIraHUYCCKUX BCUICCTB U UX npeBpameHI/Iﬁ

2.2

B3aHMOCBS3b XMMHYSCKHNX 3HAHUI C MOHATUAMH U npeaAcCTaBJICHUAMUA
APYrux npeamMeToB JId 0oJiee 0OCO3HAHHOT'O IMTOHUMAHUSA U OOBICHCHUS

CYIIHOCTH MAaTCpUaJIbHOIO €AMHCTBA MHUPaA

ChopMupoBaHHOCTh YMEHHUS UCIIOJIb30BATh:

3.1

HAaUMEHOBAHHUSA XHMUYECKUX COEIMHEHUM MCXKIAYHAPOAHOI'0 CO03a
TGOpeTH‘IeCKOﬁ u HpHKHaHHOﬁ XUMHUHU U TPUBHUAJIBHBIC HA3BAHHA BC-
IIECTB, OTHOCAIIUXCA K M3YUCHHBIM KJIaCCaM OPraHUYCCKHUX U HEOpTra-

HHUYECKHUX COeIUHEHUN

3.2

XUMHUYECKYI0 CUMBOJIUKY Ul COCTaBjieHHsI (POpMYJI HEOPraHUYECKUX
BELIECTB, MOJIEKYJSPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKpaLIEH-

HBIX U CKGHCTHBIX) (I)OpMy.H OpraHn4CCKUX BCIICCTB

CdhopmupoBaHHOCTH YMEHHUS KIIACCUPHUITUPOBATH:

4.1

HCOPraHM4YCCKUC BCUICCTBA, CAMOCTOATCIIBHO BI>I6I/IpaTB OCHOBAaHHsI H

KPUTEPHH JUTS KIIACCU(PUKAIIMN U3yYaeMbIX XUMUYECKUX 00BEKTOB

4.2

OpPraHM4YCCKHC BEIICCTBA, CaMOCTOATCIILHO BI)I6I/IpaTB OCHOBAaHHS U KpHU-

TepHH JUIs KITaCCU(PUKAIINY N3yYaeMbIX XUMUYECKHX 00BbEKTOB

4.3

[0 PA3IMYHBIM MpPHU3HAKAM (YUCIYy M COCTaBY PEarvpyrollydX BEIIECTB,
TETIOBOMY (P PEKTy peakly, U3MEHEHHIO CTeTIeHEN OKHCIIEHHS SIEMEH-

TOB, O6paTI/IMOCTI/I pe€aKnuu, y49aCTruro KaTaJ'II/I3aTOpa)

ChopMupoBaHHOCTH YMEHHSI XapaKTEPU30BATh AICKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM U BO30YKIEHHOM COCTOSIHUM) M UOHOB XHUMHYE-
ckux 35emMeHToB 1 — 4 nepuonoB [lepuonnueckoit cucremsl .M. Men-
JCJIECBAa U UX BAJICHTHBIC BO3MOXHOCTH, I/ICHOJ'II)3Y$I IIOHATHUA S-, p-, d—

JJIEKTPOHHBIE OPOUTAIIN, SHEPTETUUECKUE YPOBHU

CpopMUpOBaHHOCTh YMEHUSI OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHUS




CBOMCTB XMMHUYECKHX AJIEMEHTOB M 00pa3yeMbIX UMHU COECTUHEHHH 10

IIEpUOJIaM U IPYIIIAM

ChopmMupoBaHHOCTH YMEHHSI COCTaBJIATh YPaBHEHUS XMMHUYECKUX pe-

AKIMI M paCKpbIBAaTh UX CYIIHOCTB:

7.1

OKHCIHUTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKquI IIoCpEACTBOM COCTaABJIC-

HUS DJIEKTPOHHOTO OajlaHCca 3TUX peakluit

7.2

YPAaBHEHUS PEAKUUU Pa3IM4YHbIX TUIIOB; ITOJIHBIE U COKPAILIEHHbBIE YPaB-
HEHUSl peaklMil MOHHOrOo OOMEHA, YUMTBHIBAsl YCJIOBHS, MPU KOTOPBIX

3TU PeaKUUU YT A0 KOHLA

7.3

peakuuii ruApoin3a, peakluuid KOMILIEKCOOOpa3oBaHMs (HAa MpUMepe

TUAPOKCOKOMILIEKCOB IIMHKA U ATFOMUHUS )

CpopMUpOBaHHOCTH YMEHUS TIOATBEPIKIATh:

8.1

Ha KOHKPETHBIX IpUMEpaxX XapaKTep 3aBUCHMOCTHU peaKHI/IOHHOI\/'I
CIIOCOOHOCTHU OpTraHU4YCCKUX COCI[I/IHCHI/Ifl OT KpaTHOCTHU M THUIIA KOBa-
JIEHTHOH CBS3U (G- )51 ﬂ-CBH3I/I), B3aMMHOT'O BJIMSAHUA aTOMOB W T'PYIIIT
dTOMOB B MOJICKYJIaX, a4 TaKXC OT 0COOEHHOCTEHN peain3anuu pas3jinyd-

HBIX MCXaHU3MOB IIPOTCKAHUSA peaKHI/Iﬁ

8.2

XapaKTCPHbBIC XUMHUYCCKUC CBOMCTBa BEIIECTB COOTBCTCTBYIOIIIUMHU

SKCIIEPUMEHTAMM U 3aIIUCAMH YPAaBHEHNH XUMUYECKHUX PEAKIINN

CchopMupoBaHHOCTb YMEHHUS XapaKTEepPHU30BaTh COCTAB M Ba)KHEHIIME
CBOMCTBa BELIECTB, MPHUHA/UICKAUIMX K ONpeAeNEHHBIM KjaccaMm u
rpynmnaM COeIMHEHUH (MPOCThIE BEIIECTBA, OKCHU/IBI, THIPOKCHIBI, CO-
JIM; YTII€BOAOPObI, IPOCThIE A3PUPHI, CIUPTHI, PEHOIbI, AJIbIAECTH/IbI, Ke-
TOHBI, KAPOOHOBBIE KUCIIOTHI, CII0KHBIE A(HUPBIL, )KUPbI, YTIEBObI, AaMHU-

HbI, aMUHOKHCIIOTBI, OEITIKN)

10

ChopmMupoBaHHOCT, yYMEHUS MPOBOAUTH PACUETHl MO XUMHUYECKUM
dbopmysiaM M ypaBHCHHMSIM XUMHYECKHUX PEAKIUNA C HCIOJIb30BaHUEM

(bU3NIEeCKUX BEITMYNH:

10.1

Macchl (00BEMa, KOTMYECTBA BEMIECTBA) MPOAYKTA PEaKIUH, €CIIA OJTHO
13 UCXO/IHBIX BEIIECTB JIaHO B BHJIE pACTBOpA C ONpPEIEIEHHON Macco-
BOH J10JIel pacTBOPEHHOTO BEIIECTBA WU JIaHO B M30BITKE (MMEET MpH-

MECH)

10.2

MaccoBOM MM 00BEMHOM 10JIH, BBIX0/a MPOIYKTA PEaKLIUU

10.3

TETIOBOTO 3 dexTa peakuuit

10.4

00BEMHBIX OTHOILIEHUI I'a30B

10.5

10 HAXOXKJCHUIO XMMUYECKON (pOPMYJIIbI BEIIECTBA




11

Brnanenue cuctemoil 3HaHUI O METO/IaX HAYYHOTO MO3HAHUS SIBJCHUI
HpI/IpOI[I)I, HCHOHB3yCMBIX B €CTCCTBCHHBIX HaYKaX nu YMGHI/IG anMe-
HATH 5TU 3HAHHUA HpI/I 3KCHCpHMeHTaJII>HOM HCCICOIOBAHUN BCUICCTB U
JUIsl OOBSCHEHHSI XUMHYECKUX SBJICHUH, UMEIOIIUX MECTO B MPHUPOJIE,

HpaKTH‘ICCKOfI JCATCIIBHOCTH YCJIOBCKA U B HOBCGI{HCBHOﬁ KU3HU

12

CchopMHPOBaHHOCTH YMEHHS MPUMEHATH (MCIOJIb30BATh) 3HAHUS O CO-
CTaBE M CBOMCTBAX BEILECTB Ul SKCIIEPUMEHTAIBHOU IIPOBEPKU TUIIOTES
OTHOCHUTEJIBHO 3aKOHOMEPHOCTEM NMPOTEKAHUs XUMHUYECKUX PEAKLIUN U
IIPOTHO3UPOBAHUSA BO3MOXKHOCTEH MX OCYLIECTBJICHUS; CUCTEMHBIE XU-
MHUYECKHE 3HaHUS Ul OOBSICHEHHs M IPOTHO3UPOBAHUS SBJICHUH, MMe-
IOIUX €CTECTBEHHOHAYYHYIO IIPUPOLY; IJsl IMIPUHATUS IPAMOTHBIX pe-

HIeHUi Npo0sieM B CUTYyallUsX, CBA3aHHBIX C XUMUEH

13

CdopMHPOBaHHOCTh YMEHUS IJIAHUPOBATH M MPOBOANUTH XUMUYECKHUI
HKCHEPUMEHT (IOJTYUYCHNE U U3yUeHHE CBONCTB HEOPraHUYECKUX U Op-
TFaHWYECKHX BEILECTB, KAUECTBEHHBIE PEAKIMH YTIIEBOA0POI0B pa3iny-
HBIX KJIACCOB M KHCIJIOPOJICOCPIKAIINX OPTraHUYECKUX BEIIECTB, pelle-
HHE SKCHEPHUMEHTAIBHBIX 33/1a4 110 PACIO3HABAHUIO HEOPTaHMYECKHX
U OpPraHUYECKHUX BEILECTB) C COOIIOJEHUEM MpaBUil OE30MacHOro 00-
palleHust ¢ BeECTBAMU U J1a00OpaTopHbIM 000pyaoBaHueM; GopMyu-
pOBaTh LIEJU HMCCIIEAOBAHMUS; MPEICTABIATh B Pa3IMYHON (opme pe-
3yJBTaThl SKCIIEPUMEHTA, aHAIM3UPOBATh M OLEHUBATH MX JIOCTOBEP-

HOCTbB

14

ChopMHPOBaHHOCTb YMEHUS OCYILECTBIISTh LIEIECHANPABICHHBINA TOUCK
XMUMHUYECKOW MH(POPMAIMH B Pa3IMYHBIX UICTOYHHUKAX (HAay4YHas U y4yeO-
HO-Hay4Hast JInTeparypa, CpeJiCTBa MacCOBOM HH(popmaruu, ceTb MuTep-
HET U IpyTrue), KpUTUYECKU aHAIM3UPOBaTh XUMUUYECKYH0 HH(OPMALHIO,
nepepabaTbiBaTh €€ U HCIOJIb30BaTh B COOTBETCTBHM C MOCTaBJICHHOM

y4eOHoOM 3a1aueit

15

CdopmMrpoBaHHOCTH YMEHHUS IPOTHO3UPOBATH, AaHAJIM3UPOBATH U OLICHU-
BaTh MH(OPMAIMIO C MO3ULMI IKOJOrMUECKOW 0€30IacHOCTH MOCIIE-
CTBH OBITOBOM M MIPOU3BOJICTBEHHON JESITEIHLHOCTH Y€JIOBEKa, CBS3aH-
HOI ¢ nepepaboTKOM BelecTB; ChOPMUPOBAHHOCTh YMEHUN OCO3HABATH
OIACHOCTH BO3JICHCTBUS HA KUBBIE OPIraHU3MBI ONPEACIEHHBIX BEILIECTB,
IIOHMMas CMBICJ TIOKA3aTels NMPEAEIBbHON JTOIyCTUMOM KOHIIEHTPALUH,
U TOSICHATH Ha IPUMeEpax CriocoObl yMEHBILICHHS U PEIOTBPAILEHUS UX

BpCAHOI'O BOSHCﬁCTBHH Ha OpraHu3M YCJIOBCKA




INEPEYEHD 2JIEMEHTOB COJAEPXKXAHUS, IIPOBEPAEMBbBIX HA EI'D
1O XUMHH

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

TeopeTnyeckrue OCHOBbI XUMUU

1.1

Crpoenue BeniectBa. CoBpeMeHHasi MOJieNlb CTpOeHUs atoma. Pacripenenenue
9JIEKTPOHOB MO HEPreTHUECKUM ypoBHAM. Kiaccupukanus XuMHUYECKUX 3Je-
MeHTOB. OCOOEHHOCTH CTPOEHUS 3HEPreTUYECKUX ypOBHEW aTOMOB (s-, p-, d-
51eMeHTOB). OCHOBHOE U BO30YXIEHHOE COCTOSIHMS aTOMOB. ODJIEKTPOHHAs

KoH(UTyparus aroma. BaJleHTHBIC AIEKTPOHBI

1.2

[Tepronuueckas cucrema xumuueckux sneMentoB J[.1. MenaeneeBa. duznue-
ckuii cMmbica Ilepuonnueckoro 3akona .M. MenaeneeBa. [Ipuannbl 1 3aK0HO-
MEpPHOCTH M3MEHEHUSI CBOMCTB 3JIEMEHTOB U MX COEJUHEHUH MO Mepuoiam u
rpymnmnaM. 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB MPOCTHIX BEILIECTB, BOAOPO/I-

HBIX COEMHEHUH, BBICIINX OKCUIOB ¥ THIPOKCHUIOB

1.3

BanentnocTs. BHGKTPOOTpI/IHaTCJIBHOCTB. CreneHb OKHCIICHUS

1.4

Bunbel xumudeckon cBs3u (KOBaJIGHTHAsi, MOHHAs, METAJUIMUYECKas, BOAOPOI-
Has) ¥ MEXaHU3MBbI €€ 00pa3oBaHus. MeXMOJIeKyJIIpHbIC B3auMoeicTBus. Be-
IIeCTBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTpOEHUs. TuIbl KpUcTauinye-
CKHX DPEIETOK. 3aBUCHUMOCTbh CBOMICTBAa BELIECTB OT THUIIA KPUCTANINYECKOU

peETKH

1.5

Xumnueckas peakuus. Kiaccudukanus XuMUYECKHX peakluil B HEOpraHuye-

CKOH U OpraHH‘leCKOﬁ XAMUH. 3aKOH COXpPAaHCHUA MACChI BCIICCTB

1.6

CKopocCThb peaknuu, e€ 3aBUCUMOCTh OT pa3INYHbIX (PaKTOPOB

1.7

TemnoBble 3¢ GeKTh XUMUYECKUX peakiuil. TepMoxuMuyeckie ypaBHEHHS

1.8

OOpaTtumeble peakii. XUMHUUECKOe paBHOBecue. PaKTOphl, BIUSIIONINE Ha CO-

CTOsIHME XUMHUYeCKOro paBHoBecus. [Ipunun Jle [larense

1.9

Onexrponutnyeckas auccounarys. CuinpHbIE U ciadble dnekTponuTsl. Cpena
BOJHBIX PAcTBOPOB BELIECTB: KHUCHas, HEUTpanbHas, mienouHas. CTeneHb

nuccoruanuu. Peaknuu noHHOTO 0OMeEHa

1.10

IManponus coneit. MonHoe mpousBeneHue Boabl. Bomopoanslii mokaszarens (pH)

pacTtBopa

CriocoObl BeIpaskeHUs] KOHIIEHTPALMN PACTBOPOB: MaccoBasi JA0JI PacTBOPEH-
HOTO BEIECTBA, MOJIIpHAs KOHLEHTpalus. HachlllleHHble M HEHACHILICHHBIE

pacTBOpPBL, pacTBOPUMOCTh. Kpuctamioruaparsl

1.12

OXUCITUTEITFHO-BOCCTAHOBUTEIBHEIC peaKnuu. HOBC,I[GHI/IC BCHICCTB B CpCaax C




pa3HbIM 3HaYeHHeM pH. MeToapl aeKTpoHHOTO OanaHca

1.13

DNEeKTPOIN3 pacCTBOPOB U PACILIABOB COJIEH

OCHOBBI HEOPraHUYECKON XUMUU

2.1

KJ'IaCCI/I(bI/IKaI_II/Iﬂ HCOPTaHUYCCKUX COCIUHEHUH. HOMCHKHaTypa HCOopraHnvce-

CKHX BCIIICCTB

2.2

XUMUYECKUE CBOMCTBA BAKHEHIINX METANIOB (HATPUM, KaJIUW, KaJIbLUN, Mar-
HUW, TIOMUHUN, IUHK, XPOM, Xele30, MelIb) M UX coeauHeHuid. OOmue

CIOCOOBI TIOTYYECHHSI METAJLIIOB

23

XUMHUYECKUE CBOWMCTBA BAXHEWIIMX HEMETAUIOB (TaJOr€HOB, CEphl, a30Ta,
dbocdopa, yriaepona u KpeMHHUS) U UX COSAMHEHUN (OKCHUIOB, KUCIOPOACOIEP-

KaIIKUX KUCIIOT, BOJOPOIHBIX COETUHEHUIN)

24

I'enermueckas CBSI3b HCOPraHNYCCKUX BCIICCTB, MPUHAJICIKAIINX K pa3jiny-

HBIM KJIacCaM

2.5

H#HPartH## 1 nenTudukanus Heopranudeckux coenanHenuil. Kauectsennele pe-

AKIMH1 Ha HCOPTaHNYCCKUC BCUICCTBA U MOHBI

OCHOBBI OPraHUYECKON XUMUH

3.1

OCHOBHBIE MOJ0KEHUSI TEOPUU XUMHUYECKOTO CTPOEHUSI OPraHUUYECKUX COeAU-
HeHull A.M. BytnepoBa. YriiepoHblii cKeneT opranndeckoi MonexyJssl. Kpat-
HOCTh XUMHYECKOW CBSI3U. S- U P-CBS3U. sp3-, sp2-, sp-ruOpuau3auu opoura-
JIel aTOMOB YIJIepo/ia. 3aBUCUMOCTb CBOMCTB BEILIECTB OT XUMUYECKOTO CTPOE-

HUS MoJieKyI1. ['omonoru. ['omonornueckuit psaa. Mzomepus u usomepsl

3.2

[Tonatue o gyHkumoHanbHOM rpynne. OpueHTanoHHbIE 3()(EeKTh 3amecTH-

TeJIen

33

[IpencraBnenue o knaccupuKaluy Opranndeckux BemiecTs. Homenkmnarypa op-
TaHUYECKUX COEJMHEHUH (CHCTeMaTHuecKas) M TPUBHAJIbHbIE HAa3BaHMS Bax-

HEWIINX MPEICTABUTENEH KIaCCOB OPTraHUYECKUX BEIIECTB

34

CBoOoaHOpaMKAIBHBIA M HOHHBIH MEXaHU3MBbI peakiuu. [loHsTHE 0 HYKII€O-

¢une u anexkrpoduie. Ilpasuno MapkoBuukoBa. [IpaBuio 3aiiieBa

3.5

Ankanpl. XMMHYECKHE CBOWCTBA AJKaHOB: TaJIOT€HUPOBAHUE, JETUAPUPOBA-
HUE, TEPMUUECKOE Pa3yIoKEeHUe, KPEKUHT, n3oMepu3alus, ropenue. [loayuenue
asikanoB. Llukioankansl. Crienuguka CBOMCTB HUKIOAIKAHOB C MaJIBIM pa3Me-

POM IUKIJIA. Peakmun MMPUCOCAUHCHUS U PAIUKAJIBHOI'O 3aMCIICHUSA

3.6

AnkeHbl. XMMUYECKHE CBOMCTBA: pEaKLMK IPUCOEIUHEHNS (TaJIOTEeHUPOBaHUE,
THJIPUPOBAaHUE, THAPOraJIOTeHUPOBAHUE, THAPATALIUS), TOPEHUS, OKHCICHUS U
noaumepuzanuy. IIpombliieHHble M Ja0OpaTOpHblE CHOCOOBI MOJIYYEHHS

AJIKCHOB




3.7

AJkagueHbl. XMMUYECKHE CBOMCTBA AJIKQJUEHOB: PEAKIMU MPUCOCTUHECHUS
(rugpupoBaHMe, TaJlOTEHUPOBAaHUE), TOpeHus U nonuMepusauuu. IloxyueHue

AJIKaTUEHOB

3.8

AnxuHbpl. XMMHUYECKHE CBOMCTBA: peaKuy IPUCOETUHEHMS (TaJIOTeHUPOBaHUE,
THJIPUPOBAaHUE, THUAPATALUs, THAPOTAIOTEHUPOBAHNE) KaK CIOCO0 MOTyYEeHHUS
IIOJINMEPOB U APYTHUX MOJE3HBIX NPOAYKTOB. Peaknunu 3amenienus. ['openue
alCTWJICHA KaK MCTOYHHUK BBICOKOTEMIIEPATYpPHOTO INIAMEHU JJIS CBAPKU U PE3-

K1 MeTaJIoB. [Ipumenenue aneruinena

3.9

ApeHnbl. XMMHUYECKHE CBOMCTBA OEH301a: PEAKIMK JIEKTPOPMIBHOTO 3aMellle-
HUS, IPUCOEANHEHUs (TUIpUpPOBaHUE, rajoreHupoBanue). Peakuus ropeHus.
Oco0eHHOCTH XUMUYECKUX CBOMCTB Toyona. [Tonmyuenue 6en3zona. OcobenHo-
CTH XUMHUYECKUX CBOWCTB ctupona. [lonmumepuszarnus ctupona. CrnocoOsl

MOJIy4YEHHUS U IPUMEHEHUE apOMaTHUECKUX YTJIEBOAOPOI0OB

3.10

Crnuprtsl. [IpenenbHbie 0IHOATOMHBIE CIUPTHI. XUMUYECKUE CBONCTBA: B3aUMO-
JeMCTBUE C HATPUEM KaK CIIOCOO YCTAHOBJICHMSI HAJIWYMsI TMIPOKCOTPYIIIBI, €
raJIor€HOBOJIOPOIAMHU KaK CIIOCO0 MOJIy4eHHs pacTBOPUTENIEH, BHYTPU- U MEXK-
MOJIEKYJIsIpHas aeruapatanus. Peakuusa ropenusd. Ilonyuenue stanona: peax-
Ul OpOXKEHUs TUIIOKO3bI, TUApATalys 3TUIEHA. DTUIICHIJIUKOIb U TIMLEPUH

KaK MpEaACTaBUTEIN NPEACIbHBIX MHOIOATOMHBIX CITMPTOB

3.11

®enoin. XuMuUeckre cBOMCTBa (peHoa (peakuy ¢ HaTpueM, THIPOKCUIIOM Ha-

Tpusi, opomom). [Tonyuenue dpenona

3.12

Anbrernapl. XuMHUECKUE CBOMCTBA MPEENIbHBIX albJIeTU/I0B: THAPUPOBAHHE;
Ka4ueCTBEHHBIC PEAKIMU Ha KapOOHWIBHYIO TPYIITY (peakius «CepeOpsHOro
3epkaja», B3aumoaeiicteue ¢ ruapokcuom meau (I1). [lonydyenue npenenbHbIX
AIBACTUAOB: OKHUCJICHUC CIIUPTOB, r'HapaTanusa alcTUJICHA. AI.[GTOH Kak npeia-

CTaBUTENHL KETOHOB. OCOOEHHOCTH pCaKknnn OKUCIICHUS allCTOHA

3.13

KapOoHoBbie KHCIOTBI. XMUMHYECKHE CBOMCTBA MPEAEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. OCOOCHHOCTH XUMUYECKUX CBOMCTB MyPaBbUHOW KHUCIIO-
ThI. [Tomyuenue npeneabHbIX OJTHOOCHOBHBIX KapOOHOBBIX KHUCIIOT: OKUCIICHUE
AJIKAaHOB, AJIKEHOB, IEPBUYHBIX CIIMPTOB, AJIbJACTHIOB. BhICIINE NpenebHbIE U

HCTIPCACIILHBIC Kap6OHOBBIe KHCJIOTHI

3.14

Crnoxubie 3¢gupsl 1 xupbl. CiocoObl MOTYYEHUS CIOKHBIX 3QupoB. ObpaTu-
MOCTb peakiuu dTepudukanuu. [I[pumenenue cioxHbIX 3(UpoB B MUIIEBON U
napdroMepHOi TPOMBIIIIEHHOCTH. JKHUPBI KaK CIO0XKHbIE 3(pUpBI TIULEpUHA U
BBICIIMX KapOOHOBBIX KHCJIOT. XMMUYECKHE CBOWCTBA JKUPOB: THIPUPOBAHHE,
okucyeHue. ['uaponus, Ui oMblIEHUE, )KUPOB KaK CIOCOO MPOMBIIIIEHHOTO

MOJIyUCHUA COJIEH BBICIINX Kap6OHOBBIX KHACJIOT. MBIIA KakK COJIM BBICHINX




KapOOHOBBIX KUCIIOT

3.15

XUMUYECKUE CBOMCTBA IIFOKO3bI: PEAKIINH C y4acTHEM CIIUPTOBBIX U allbJeTU/I-
HOU TPYIIT ¥ MOJIOYHOKHUCIIOE OposkeHue. [Ipumenenne riroko3sl, €€ 3HaueHue
B KU3HEAEATEIBHOCTH Opranu3mMa. Jlucaxapuasl: caxapo3a, MaibTo3a. Boccra-
HABJIMBAIOLIME U HEBOCCTAHABIMBAIOLIME AUcaxapuabl. ['maponns aucaxapu-
noB. [Tonucaxapupl: kpaxmai, raukoreH. CTpoeHHe MaKpOMOJIEKYJI Kpaxmania,
IJIMKOTEHA U EeJUTI0I03bl. PU3NYECKHe CBOMCTBA KpaxMalla M LEJUTI0I03bl. XHU-
MHYECKHE CBOMCTBA KpaxMaJia: TUAPOJIN3, KAYECTBEHHAS PEAKIUS C HOJIOM. XHU-
MHUYCCKUEC CBOﬁCTBa LCJIJIFOJIO3bI: FI/IILPOJII/I3, nonyquI/Ie B(I)I/IPOB I CJIIKOJIO3hI.

[TonsiTHEe 006 UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTATHBIN MIENK)

3.16

AMMHBI. AMHUHBI KaK OPTaHUYECKHE OCHOBAHMUSI: PEAKIIUU C BOJOM, KUCIOTAMH,
peakmus ropeHus. AHWINH KaK IPEICTaBUTENIb apOMaTHYECKUX aMHHOB. XH-
MHYECKHE CBOMCTBA aHUJIMHA: B3aUMOJICHCTBUE C KMCIOTaMU, OPOMHOM BOJIOM,
OKHCJICHHE. [Tonyuyenne  aMUHOB  QJIKWJIMPOBAHUEM aMMHMaKka H

BOCCTAaHOBJICHUCM HUTPOIIPOU3BOJHBIX YITICBOAOPOI0OB

3.17

AMUHOKHCIIOTHI U O€TKH. AMUHOKHCIIOTHI KaK aM(OTEPHBIE OPTraHUIECKHE CO-
enuHeHnst. OCHOBHbIE aMHUHOKHUCIIOTHI, 00pa3yromue 0enku. XuMHUeCKUe CBOM-
CTBa OEJIKOB: TUIAPOJIN3, ACHATYpallvs, KaueCTBEHHBIC (LIBETHBIC) pEaKlUU Ha

Oenku

3.18

CrpoeHue M CTpyKTypa MOJMMEPOB. 3aBUCUMOCTh CBOMCTB IOJHMMEPOB OT
cTpoeHHs] MoyieKyJ. OCHOBHBIE CHOCOOBI MOJY4YEHHSI BBICOKOMOJIEKYJISIPHBIX
COCIMHEHHI: peakiny MOJIMMEPU3aIuu U ToJMKoHIeHcanun. Knaccuduxanus

BOJIOKOH

3.19

#H##Par### nentudukanus opraHnueckux coeAMHeHu. Perenue sxcnepu-

MCHTAJIbHBIX 3aJla4 Ha paClio3HaBaAHNC OPraHN4CCKUX BCIICCTB

3.20

I'enetmueckas cBI3b MCXKY KiIaCCaMU OpPraHNuYCCKUX COCZII/IHCHI/If/'I

XHUMHUS U KU3HD

4.1

Xumusi B TOBCEHEBHOM ku3HU. [IpaBuna 6e3omacHoil pabOThI ¢ €KUMH, TO-

PHOYUMHA U TOKCUYHBIMHU BCIICCTBAMU, CPCACTBAMU OBITOBOM XMMHUH

4.2

XHUMUS ¥ 310POBbE. XUMHS B METULIMHE. XUMUS U CEIICKOE XO3SIMCTBO. XUMUSA
B IIPOMBILUIEHHOCTH. XUMHUS U SHEPreTUKA: IPUPOIHBINA U MOMYTHBIA HEPTIHON
rasbl, X COCTaB M Hcroib3oBanue. CocraB He(TH U e€ nepepadoTKa (PUPOIHbIE

WCTOYHUKH yTJIEBOAOPOIOB)

4.3

XUMUA ¥ 3KOJIOTUSA. XMMHUYECKOE 3arpsi3HEHNE OKPYKAIOLIEH CPEABI U €T0 IMO-
cnenctBusi. Oxpana runpocdepsl, mouBbl, aTMochepsl, Gropsl U GayHbI OT XU-
Mu4eckoro 3arpssHeHus. [IpoGirema oOTX0I0B W MOOOYHBIX MPOAYKTOB.

AJIBTepHaTI/IBHBIG HNCTOYHHKHU SHCPIrUU




O6HII/IG MNpEACTABJICHUA O IIPOMBIIIIICHHBIX crocobax MOJIYyYCHHUA XUMHUUYCCKHUX

BeIleCTB (HAa MpUMEpe MPOM3BOJACTBA aMMHaKa, CEpHOM KUCIOThl). UEpHas u

- 1BeTHas MeTautyprus. CTeKII0 U CHIIMKAaTHAs POMBIIUIEHHOCTD. [IpombliieH-
Hasi oprannyeckas Xumusi. CoIpb€ JIs1 OpraHu4ecKoi MPOMBIIITIEHHOCTH
5 H###Par### Tunbl pacu€THBIX 3a1a4
#HH#HPar###Pacu€Tbl Macchl BelecTBa WK 00bEMa ra30B MO U3BECTHOMY KOJIH-
5.1 YeCTBY BeIIECTBa, Macce MM 00BEMY OTHOTO U3 YYACTBYIOIIUX B PEAKIIUU Be-
IECTB
5.2 ###Par###Pacuérel TeruioBoro adexra peakun
53 #H##Par###PacuéTbl 00BEMHBIX OTHOIIICHHU ra30B MPU XUMHUYECKUX PEaAKITUAX
54 #H#HPar##PacuéTel Macchl (00bEMa, KOJIMYECTBA BEILIECTBA) POILYKTOB PeaK-
' LIUH, €CITU OJTHO U3 BEILECTB IaHO B U30BITKE (MMEET MPUMECH)
55 HH#HPar###Pacu€Tel MaccoBOM MM 00BEMHOI OTIM BBIX0/1a TIPOIYKTa PEAKIIUU
' OT TEOPETHYECKH BO3MOXHOTO
#HH#HPar##PacuéTel Macchl (00bEMa, KOJIMYECTBA BEILIECTBA) POLYKTa peak-
5.6 1IUH, €CITU OJTHO W3 BEIIECTB JIaHO B BHJIE PACTBOPA C OMPEeIEHHON MacCOBOM
JIOJIEN paCTBOPEHHOTO BENIECTBA
57 #HH##Par##H#Pacd€Thl ¢ HCIIOJIL30BAHUEM MOHSITUH «MaccoBas J0JIs», «MOJISIpHas
' KOHLEHTPALUA», «PACTBOPUMOCTE)
##HtPar#H##HaxoxxaeHre MoNeKyIsipHON (OpMYIIbI OPraHUIECKOTO BEIECTBA
5.8 IO €ro IJIOTHOCTHU U MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIUX B €r0 COCTaB,

HJIK 110 IPOAYKTaM CTOpaHusa




YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHO-
'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET
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