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I[TOSAACHUTEJIBHA S 3AIIMCKA

Pabouas mporpaMma o XMMUH Ha yPOBHE CpeIHETO 0011ero oopazoBanus pa3paboTaHa Ha ocHOBe DenepaabHOro 3aK0Ha
oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit @enepanymy», TpedoBaHUN K pe3yIbTaTaM OCBOCHHUS
(henepanpHOI 00pa3zoBaTenbHON MpOrpaMMbl cpearaero odriero obpazoannsa(P@OIl COO), mpencTaBiIeHHBIX B
®denepanbHOM TOCyapcTBeHHOM oOpaszoBarenbHOM ctanaapte COO, ¢ yuérom Konuenmuu nmpemnogaBanns yaeOHOTO
npeamera « XuMus» B 00pa3zoBaTesibHBIX opranuzanusix Poccuiickoit depepanuu, peann3yomux OCHOBHbIC
o0pazoBarenbHbIC IPOrPaMMBI, 1 OCHOBHBIX NOJ0keHUH «CTparernn pa3Butus BocniuTanus B Poccuiickoit dexepanun Ha
riepuon a0 2025 rona» (Pacmopsokerwne [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHS Ha ypOBHE YTITyOJIEHHOTO N3y4eHHs 3aHUMAET BaKHOE MECTO B CUCTEME €CTECTBEHHO-HAYYHOTO 00pa30BaHUs
yuamuxcst 10-11 knaccos. Uzyuenne npeaMera, peauzyeMoe B YCIOBHIX TU(PPepeHINPOBAHHOTO, TPO(UIBHOTO
o0ydeHus, MPU3BaHO 00ecTeunTh 0011e00pa30BaTEIbHYIO U OOIIEKYIBTYPHYIO MIOATOTOBKY BBITYCKHUKOB IITKOJIBL,
HEOOXOUMYIO JUTS aIalTallii UX K OBICTPO MEHSIOIIMMCS YCIIOBHSIM JKU3HH B COLIUYME, & TAKXKE JUISl TIPOOIKEHHS
00y4eHHs B OpraHU3aHAX MPOQECCHOHANBHOTO 00pa30BaHus, B KOTOPBIX XUMHS SIBJISCTCSI OHON U3 IPHOPUTETHBIX
JUCLUIUTUH.

B nporpamme 110 XMMuu HazHau€HHUE IpeAMETa «XUMHSD MI0JIy4aeT HOAPOOHYIO HHTEPIPETALUIO B COOTBETCTBUH C
ocHoBomnonaratonumMu nosoxkeHusMu @I'OC COO o B3anMo00yCIIOBICHHOCTH IIEJel, COJIepKaHus, pe3yIbTaTOB
00y4eHus ¥ TpeOOBaHUH K YPOBHIO ITOJITOTOBKHU BBITYCKHUKOB. CBUAETENECTBOM TOMY SBJISIOTCS CIIEAYIOIIUE
BBINOJIHSIEMbIE IPOrPaMMON 110 XUMUHU (PYHKIMH:

HHPOPMAITHOHHO-METOJUeCKast, pealln3alis KOTOpOoi oOecTieunBaeT MOyYeHUE MPECTABICHUS O MEJSIX, COJICPKAHUM,
o01weit ctpaterun 00y4YeHus, BOCTIUTAHHS U Pa3BUTHs O0YUalOUIMXCsI CPEACTBAMH MIPEMeTa, U3y4aeMoro B paMKax
KOHKPETHOTO MPOQHIIs;

OpraHN3alMOHHO-TINIAHUPYIOIIA, KOTOpast MpeycMaTpUBaeT ONpeiesieHIe: TPUHIIUIIOB CTPYKTYPUPOBAHUS
U TIOCIIEI0BATENbHOCTH N3yUeHHs yueOHOr0 MaTepraa, KOJMMYeCTBEHHBIX U KAYeCTBEHHBIX €r0 XapaKTEePUCTHK; TIOAX00B
K (hOpMHUPOBAHUIO COJEPKATEIbHOW OCHOBBI KOHTPOJIS M OLICHKH 00Pa30BaTEIbHBIX JOCTIKCHUH 00y4aloMXCs B paMKax
UTOrOBOH aTrTecTanuy B GOopMe eIMHOI0 roCyJapCTBEHHOIO 3K3aMEHa 110 XMMUH.

[IporpaMma [yist yriryOIEHHOTO H3Y4YECHUSI XUMUU:



YCTaHaBITMBAET NHBAPHAHTHOE MIPEIMETHOE COIep KaHNe, 00s3aTeNTbHOE TSI M3yUEHHUS B paMKaxX OTAEIbHBIX MPOQUIIEH,
npeaycMaTpuBaeT pacipeelieHue H CTPYKTYPUPOBAHUE €To 110 KJIACCaM, OCHOBHBIM COJIEpKAaTENbHBIM JIMHHUSAM/pa3ienam
Kypca;

IaéT MpUMEepHOe pactpesiesieHne yaeOHOT0 BpeMEeHH, PEKOMEHTyEeMOTO JIJIsl I3YUeHHS OT/IEBbHBIX TeM;

npeyiaraeT MpUMepHYIo TIOCIEA0BATEIbHOCTh H3YUCHHUS YIeOHOTO MaTepHala ¢ y4ETOM JIOTUKH IMOCTPOSHHUS Kypca,
BHYTPUIIPEMETHBIX U MEKIIPEIMETHBIX CBA3CH;

AT METOUYECKYI0 MHTEPIPETAIHIO ISl 1 331a4 U3yUYeHs IpeIMeTa Ha YIITyOJI€HHOM YPOBHE C YUETOM
COBpPEMEHHBIX ITPHOPUTETOB B CUCTEME CPETHETO 00IIET0 00pa30BaHMsl, COEPKATENFHON XapaKTEPUCTHKH TNTAHUPYEMBIX
Pe3yABTaTOB OCBOCHUSI OCHOBHOM 00pa30BaTeNbHOMN MPOrpaMMBbl CPEHEro 001ero 00pa3oBaHus (JIMYHOCTHBIX,
MeETanpeMETHBIX, MPEAMETHBIX ), @ TAKIKE C YIETOM OCHOBHBIX BHJIOB YUEOHO-ITO3HABATEIHHBIX ICHCTBHUI 00yJarOmIerocs
IO OCBOGHUIO COJIEPIKaHUs ITPeIMeTa.

[To BceM Ha3BaHHBIM MO3UIMSM B IIPOrPaMME 10 XUMHH IIPEIyCMOTPEHA MPEEMCTBEHHOCTD C 00YyUYCHHEM XMMUHU Ha
YPOBHE OCHOBHOT'O 00111eT0 00pa3oBaHusl. 3a npeaesiaMi yCTaHOBICHHOH MPOrpaMMOi 10 XUMHUH 00513aTeTbHOM
(MHBapMAaHTHOI) COCTaBJISIONIEH COJepKaHHU yIeOHOTO TIpeaMeTa

«XuMUsD» 0CTa€TCss BOSMOXKHOCTH BBIOOpA €T0 BapHATHBHOM COCTABISIONICH, KOTOPAst JOIDKHA ONIPEESThCA B
COOTBETCTBHH C HAMpaBlIeHHEM KOHKPETHOTO NMpoduiis o0yyeHusl.

B cootserctBunm ¢ koHnenTyansHbIMU nonoxkeHusMu @I'OC COO o Ha3HAYEHUHU TPEeAMETOB 0a30BOTO U YIITyOJIEHHOTO
ypoBHeii B cucteme qudGepeHIInpoBaHHOTO 00yUeHIs Ha YPOBHE CPETHETO O0IIEro 00pa3oBaHUs XUMUS Ha yPOBHE
YIIyONnEHHOTO N3YUSHHS HAIIPABIICH HA PeajT3alllio IIPEEMCTBEHHOCTH C TIOCJICAYIOIINM TAIloM MOIYYCHHUS
XUMHYECKOTO 00pa30BaHMs B PaMKaX U3yUEHUS CIICIUAIBHBIX €CTECTBEHHO-HAYYHBIX U XUMUYECKUX JUCIUILINH B By3axX
Y OpTaHU3aIUAX CPEeIHETO MPodecCnOHaTbLHOTO 00pa3oBaHus. B 3Toii cBs3M n3ydeHne npeaMera « XUMUsD»
OPHEHTHPOBAHO MPEUMYIIIECTBECHHO Ha PACIIMPECHUE U YTITyOJIEHHE TEOPETHUECKON M MPAKTUUECKON TTOATOTOBKH
00y4YaroIuxcsl, BEIOPABIIUX ONpeNeIEHHBIN MPOQIIb 00yUeH s, B TOM YHCJIE C MEPCIEKTHUBOM MOCIEeIYIOMIETO OTyYeHHsI
XMMHYECKOTO 00pa30BaHMs B OpraHU3aNUsX nMpodeccnoHaabHOro oopasosanus. Hapsay ¢ aTum, B cBeTe TpeOoBaHMiA
®I'OC COO k mIaHupyeMbIM pe3yiibTaTaM 0CBOSHUS (heiepaibHO 00pa30oBaTeIbHON IPOTPaMMBI CPETHETO 00IIEro
00pa3zoBaHus U3yUECHUE TpeaMeTa «XUMHS» OPHEHTHPOBAHO TAKXKE HAa PEUICHUE 3anad



BOCTIMTaHUS M COIIMAIIFHOTO Pa3BUTHS 00ydJaromuxcs, Ha popMHupoBaHre y HUX OOIMIEHHTEITIEKTYaIbHBIX YMEHUH,
YMEHHUU PallMOHATU3AIMK YIeOHOTrO TPy Aa U 0000IIEHHBIX CITOCOOOB ACSITEIBHOCTH, UMEIOIINX MEKAMCIUIUTMHAPHBIH,
HaJIIpEeIMETHBIN XapaKTep.

CocTaBnstonMe mpeaMeTa « XUMEsD Ha YpOBHE YIITyOIEHHOTO H3YUeHHS SBISIOTCS YTriTyOiIEHHBIE KyPCHI —
«Oprannueckast xumrsi» 1 «O01as u Heopranmdeckasi XuMus». [lpu onpenenennn moaxoa0B K 0TOOPY U CTPYKTYPHOM
OpraHU3aLMHU COAEPKAHNS ITUX KYpPCOB B IIpOrpaMMe 10 XUMHUH 3a OCHOBY NpUHATH nonoxenns @PI'OC COO o
paznuuusx 6a30BOTO U yriryOJIEHHOTO YPOBHEH H3yUSHHS MTPEeIMETa.

OcHoBY comep:kaHus KypcoB «Opranndgeckas xuMus» 1 «O0IIast 1 HeopraHudeckast XHMHUST» COCTABIISIET COBOKYITHOCTh
MPEIMETHBIX 3HAHUH ¥ YMEHHI, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3yUYEHUsI IIPeIMETa. DTa CUCTeMa 3HAHHUM MOJTydaeT
oTpeieIEHHOE TEOPETUUECKOE JIOTIOJTHEHHUE, MO3BOJIAIONIEe OCO3HAHHO OCBOUTH CYIIECTBEHHO OOIBINNEN 00BbEM
(hakTomornueckoro Marepuana. Tak, Ha yriyOI€HHOM ypOBHE H3YUeHHS MTpeaMeTa obecredeHa BO3SMOXKHOCTh
3HAYUTEIHHOTO YBEIUICHHS 00hEMa 3HAHUH 0 XMMHYECKUX DJIEMEHTAaX U CBOMCTBAX UX COSTMHEHUI Ha OCHOBE
pacIIMpeHus U yriryOJIeHUs PECTaBICHUI O CTPOCHUH BEIIECTBA, XUMHUYCSCKOW CBS3H U 3aKOHOMEPHOCTSIX IPOTCKAHHS
peaKkLHmii, pacCMaTPpUBAEMBIX C TOUKH 3PEHUS] XUMUYECKON KHHETUKU U TEPMOJUHAMUKU. M3yueHne nepuoanyecKkoro
3akoHa ¥ [leproamaeckoil CHCTEeMBI XUMHUYECKHUX 3JIEMEHTOB 0a3UpyeTcsl Ha COBPEMEHHBIX KBAHTOBOMEXaHHIECKUX
MPEJICTABJICHUSIX O CTPOCHUM aToMa. XMMHUYECKas CBsI3b OOBSICHICTCS C TOUKH 3PEHUS SJHEPreTHUCCKUX U3MEHEHUH 1pu eé
00pa30BaHUU U Pa3pyIICHUH, a TAKXKE C TOUKU 3PCHUS MEXaHU3MOB e€ 00pa3oBanus. M3ydeHue TUIIOB peakiuit
JOTIONHAETCS POPMHUPOBAHNEM TPEACTABICHUN 00 AMEKTPOXUMHUYECKIX MIPOIECCaX U AIIEKTPOJIN3E PACTIABOB H
pacTBOPOB BEIIECTB. B Kypce opraHndeckoit XUMHUH MPH paCCMOTPEHUU PEAKITMOHHON CITIOCOOHOCTH COSTMHECHUMA
yaeaseTcss 0co00e BHUMaHUE BOMPOCcaM 00 3EKTPOHHBIX A (eKTax, 0 B3aMHOM BIIMSHUU aTOMOB B MOJICKYJIaX U
MEXaHU3Max pPeaKiuil.

Ocoboe 3HaYeHNE UMEET TO, YTO HA COACPKAHUE KyPCOB XMUMHUH YTITyOJIEHHOTO YPOBHS U3YICHHS JIJIST KJIACCOB
onpeneaéHHOro npoduis (TIaBHBIM 00pa30M Ha UX CTPYKTYPY U XapakTep JOMOIHECHUMN K 00IIel CUCTeMe PEMETHBIX
3HAHWH) OKa3bIBAIOT BIMSHUE CMEXHbIE TIpeAMEThI. Tak, HalpuMep, B COIEPKaHUM MPeIMeTa JUIsl KIIACCOB XMMHKO-
(hm3ugeckoro mpog ISt OOJBITOE 3HAYCHUE Oy IyT IMETh 3JIEMEHTHI yIeOHOTO MaTepraia 1o oomei xumuw. [1pu
M3YYCHUU TPEAMETa B JaHHOM CITy4ae akleHT OyJIeT c/iejiaH Ha OOLTHOCTh METO/I0B MIO3HAHUS, OOIIHOCTh 3aKOHOB U
TEOpUH B XUMUH U B (PU3KKE: AaTOMHO- MOJICKYJISIpHAs TeOpHUs (MOJICKYJISIpHAs TeOpus B (PU3UKE), 3aKOHBI COXPAHECHUS



MacChl M SHEPTUH, 3aKOHBI TEPMOMHAMUKH, SJICKTPOJIN3a, TIPEJICTABICHNS O CTPOSHHH BELIECTB U PYTOE.

B T0 ke Bpems B coliepKaHUM MpeMeTa Uil KJIacCOB XUMHUKO- OMOJIOrHYECKOTO Mpoduiis 00BN yAeNbHBINA Bec OyaeT
HUMETh OpraHnyeckas Xumus. B aTom ciryuae npegocTaBisieTcsi BOSMOXKHOCTB [UIsl 60Jiee 00CTOATENFHOIO PAaCCMOTPEHUS
XMMHYECKOW OpraHu3aluy KJIETKH KaKk OMOJIOTHYECKOH CHCTEMBI, B COCTAaB KOTOPOW BXOJT, K IPUMEPY, TaKHe
CTPYKTYpHBIE KOMIIOHEHTBI, KaK JIUITHIbI, OSITKH, YTIIeBO/IbI, HYKJICUHOBBIC KACJIOTHI U apyrue. [Ipu aTom 3HaHMS 0
COCTaBe M CBOMCTBaX MpEACTaBUTENICH OCHOBHBIX KJIaCCOB OPTaHMUECKHMX BEIECTB CIY>KaT OCHOBOM ISl U3yUCHUS
CYIIIHOCTH TIPOIIecCOB (POTOCUHTE3A, ABIXaHUsI, TIUIIEBAPCHUSL.

B mnane ¢opmupoBaHUs OCHOB HAYYHOTO MHPOBO33PEHUS, OCBOSHHS OOIIEHAYYHBIX METOIOB MTO3HAHUS U OMBITA
MPaKTUIECKOT0 MPUMECHEHHS HAYYHbIX 3HAHUI H3ydeHre peaMeTa « XUuMUs» Ha yriryOnEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEMETHBIX CBSI3SX C YIeOHBIMH IpeAMETaMH, BXOJSIIMMH B COCTaB MPEAMETHBIX oOnactell « EcrecTBeHHO-Hay4UHBIE
npenMeTs», «MarteMaTrnka 1 HHGOpPMaTHKay U «PyccKuil SI3bIK U TUTEpaTypay.

[pu n3y4yennu yaebHOro npeamera « XuMus» Ha yrinyOJIEHHOM YPOBHE TaKkKe, KaKk Ha YPOBHE OCHOBHOTO U CPEIHETO
ob1ero obpasoBanus (Ha 6a30BOM YpPOBHE), 3a/1a4eii MEPBOCTEIICHHON 3HAUNMOCTH SIBJISIETCS. JOPMUPOBAHNE OCHOB HAYKH
XHMHH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, TIPAKTUIECKOH JeITeTbHOCTH YeJI0BEKa H OJJHOTO U3 KOMIIOHEHTOB
MHPOBOH KyJbTYpbL. Perrenue 3Toi 3agaun Ha yriryOJaEHHOM ypOBHE N3YUYEHUS IPEAMETa MPEAToIaraeT peann3anio
TaKUX IeIeH, Kak:

(hopMHpOBaHKE NPEACTaBICHUN: O MAaTEPUATbHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTAX U MIO3HABAEMOCTH SIBICHUN
HPUPOJIBI, O MECTE XUMHH B CHCTEME €CTECTBEHHBIX HAYK U €€ BeAylel poiay B 00ECIIeYeHHH YCTOWYNBOTO Pa3BUTHS
YeJI0BEYECTBA: B PEHICHUH MTPOOIEM IKOJIOTUIECKOM, JHEPreTUIECKON 1 MUIIEBO 0€30MaCHOCTH, B Pa3BUTHH MEIUIMHEL,
CO3JJaHWW HOBBIX MaTE€PHAJIOB, HOBBIX HCTOUHMKOB YHEPTUH, B 00€CIIEUCHUN PAIHOHAILHOTO IPUPOAOIONG30BaHHS, B
(OpMUPOBaHHU MUPOBO33PEHHS M OOILEH KyJIbTYpHI YEJIOBEKA, a TAK)KE IKOJIOTUUECKH 0OOCHOBAaHHOT'O OTHOILICHUS K
CBOEMY 37I0POBBIO M IPUPOJTHON CpeJie;

OCBOEHHUE CUCTEMbI 3HAHUM, JIEKAITUX B OCHOBE XUMUYECKON COCTABIIAIOIIEN €CTECTBEHHO-HAYYHON KapTUHBI MUpA:
(byHIaMEHTaIbHBIX TIOHATHI, 3aKOHOB U TEOPUI XHMMHUH, COBPEMEHHBIX MTPEICTABICHHUI O CTPOCHUH BEIIECTBA Ha Pa3HBIX
YPOBHSX — aTOMHOM, HOHHO- MOJIEKYJIIPHOM, HaIMOJICKYJIIPHOM, O TEPMOANHAMUYECKUX U KHHETHIECKHUX
3aKOHOMEPHOCTSIX MPOTEKAHHsI XUMHUECKUX PEaKiuid, O



XIMHYECKOM PaBHOBECHH, PACTBOPAX M TUCTIEPCHBIX CHCTEMax, 00 0OIMX HAYYHBIX MPHHIIATIAX XHMHIECKOTO
MIPOU3BOJICTBA;

(hopMupoBaHUE Y 00YUAIOIIUXCSI OCO3HAHHOTO TOHUMAaHUSI BOCTPEOOBAHHOCTH CUCTEMHBIX XMMUYESCKUX 3HAHUH JIs
00BSCHEHHUS KITFOUEBBIX UIEH 1 TPOOIeM COBPEMEHHON XUMUH, ISl OOBSCHEHHS U IPOTHO3UPOBAHUS SIBICHUH, IMEIOIIIX
€CTECTBEHHO-HAYYIHYIO MIPUPOLY; TPAMOTHOTO PEIICHUS ITPOOIIeM, CBSI3aHHBIX C XUMHUEH, TPOTHO3UPOBAHHUS, aHAIH3a U
OIICHKH C TIO3UIIMH 3KOJOTHUECKON 0€30MaCHOCTH TIOCICICTBUI OBITOBOM U MPOU3BOJICTBEHHOM JICATEIBHOCTH YEJIOBEKA,
CBSI3aHHOW C XUMHUYECKHM MTPOU3BOACTBOM, HCITOJIF30BAaHUEM U TIepepabOTKOH BEIIECTB;

yriyOeHne IpeAcTaBIeHI 0 HayYHBIX METO/IaX IMO3HAHU, HEOOXOAMMBIX I TPHOOPETEHNST yMEHNH OPHEHTHPOBATHCS
B MUPEC BCUICCTB U 06’L$ICHCHI/I$I XUMHUYCCKUX HBHCHHﬁ, UMCIOIMX MECTO B IIPHUPOJC, B HpaKTH‘IeCKOﬁ JACATCIBbHOCTU N
MTOBCETHEBHOW KHU3HHU.

B mmane peanu3zaryu mepBoOYEpEIHBIX BOCITUTATEIHHBIX U PA3BUBAIOIINX (DYHKINH IIETTOCTHOW CHCTEMBI CPETHETO
o0111ero 00pa3oBaHus P U3YUCHUH MPEAMETa « XUMUS» Ha YriyOJaEHHOM ypOBHE 0CO0YIO aKTYaIbHOCTh IPHOOPETAOT
TaKue 1eNIU ¥ 3a/1a4H, KaK:

BOCTIUTaHUE YOSIKIEHHOCTH B TO3HABAEMOCTH SIBIICHHI MTPUPOJIBI, YBAKEHHS K IPOIIECCY TBOPUYECTBA B 00IACTH
TEOPETHYECKUX W MPUKIIAIHBIX UCCIIEOBAaHNH B XUMUH, (DOPMHUPOBAHNE MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;

pa3BUTHE MOTHBAIMH K O0YYECHUIO U MIO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO HA OCHOBE YCBOSHUS
00I11eYeI0BEYECKHUX LIEHHOCTEI;

pa3BUTHE TTO3HABATENBHBIX HHTEPECOB, HHTEIUIEKTYILHBIX U TBOPYECKUX CIIOCOOHOCTEH 00y4Jarouxcs, JOpMUPOBAHHE Y
HUX CO3HATEIHLHOI'O OTHOIIEHUS K CaMOOOPa30BaHUIO U HEIIPEPHIBHOMY 00Pa30BAHHIO KaK YCIIOBHUIO YCIICITHON
npohecCHOHANBHON 1 00IIECTBEHHOH JesITeTLHOCTH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO U TIOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HU;

(hopMHpOBaHKE YMEHHI U HABBIKOB pa3yMHOTO PUPOIOTIONIE30BAHNUS, PA3BUTHE IKOJIOTUIECKON KYIbTYPHL,
MPHOOPETEHHE OTBITa OOIIECTBEHHO- MOJIE3HOM YKOJIIOTUIECKOHN ICATEIBHOCTH.

OO6mIee 9MCIIO YacoB, IPEIyCMOTPEHHBIX I N3YUCHUS XUMHAH Ha yTIyOJIeHHOM YPOBHE CPEIHETO 00IIero o0pa3oBaHusI,
cocrasisgeT 204 gacoB: B 10 ximacce — 102 gaca (3 gaca B Henenio), B 11 kitacce — 102 gaca (3 gaca B HEeI0).



COHAEPXXAHUE OBYUYEHUA 10 KIIACC

OPI'AHUYECKAS XMW A

TeopeTnueckue OCHOBBI OPraHUYECKON XUMUH.

[IpenmMeT u 3HaUeHWE OPTAaHUIECKON XUMUH, TIPEICTABICHNE O MHOTOOOpa3uu OPraHUIeCKUX COeTUHEHHM.
DJNEeKTPOHHOE CTPOEHUE aTOMa yTiepoia: OCHOBHOE M BO30YKIAEHHOE COCTOSHUS. BaeHTHBIE BO3MOXHOCTH aTOMa
yriepoaa. XUMHUUECKasl CBS3b B OPraHMYECKUX COCTUHEHUX. TUIBI THOpUIM3aluy aTOMHBIX OpOHTalell yriepoaa.
MexaHu3MbI 00pa30BaHMs KOBAJCHTHOU CBS3H (OOMEHHBIH M JOHOPHO- aKIENTOPHBIHN). THITBI TepeKphIBaHUS aTOMHBIX
opOuTaiei, o- u n-cBs3u. OMuHApHAS, TBOHHASA U TpoitHas CBs3b. CIIOCOOBI pa3phiBa CBI3eH B MOJICKYJIaX OPTaHUIECKUX
BemiecTB. [loHATHE 0 CBOOOIHOM pajuKaje, HyKJICOpHIe 1 3IeKTpoduIIe.

Teopus cTpoeHus opranndeckux coennHeHnit A.M. ByTiepoBa u coBpeMEHHBIE TPEICTABIECHUS O CTPYKTYPE MOJIEKYII.
3HaueHNe TEOPUH CTPOSHUS OPTaHNYECKUX coenHeHNH. MoneKysapHble H CTPYKTypHBIE GopMyIbl. CTpYKTypHBIE
(hopMyJTBI pa3nUYHBIX BUJOB: pa3BEPHYyTasi, COKpamEHHas, cKkeneTHas. M3omepus. Buasl n3omepun: cTpykTypHas,
MPOCTPaHCTBEHHAs. DJIEKTPOHHBIE P PEKTH B MOJIEKYJIaX OPraHUnYeCKUX COSAMHEHUN (MHAYKTHUBHBIM U ME30MEPHBIH

3¢ dexTsr).

[IpencraBienne o KTaccHPUKAIANA OpraHUIecKuX BemecTB. [lorsaTre 0 GyHKITMOHAIBHOM Tpymme. ['oMomorus.
I'omonoruueckue psnpl. CuctemMarnyeckass HOMeHKIaTypa opranndeckux coeaunenuit (IUPAC) u TpuBuanbHble Ha3BaHUS
OTJIENIBHBIX MPEACTaBUTENEH.

OcobeHHOCTH 1 KiIaccu(UKaNns OpraHnIecKuX peaknnii. OKUCIUTENTFHO- BOCCTAHOBHUTENBHEIE PEAKIINH B OPTraHHYECKON
XUMUH.,

OKcnepuMeHTaTbHbIE METOABI H3YUEHHsI BEIIECTB U UX MPEBpaIleHHIi: 03HAKOMIICHHE ¢ 00pa3liaMi OpraHudeCcKuX
BEIIECTB U MaTepHallaMi Ha X OCHOBE, OIIBITHI IO MTPEBPAIICHNIO0 OPraHUYECKUX BEIIECTB NIPU HarpeBaHuH (IUIaBJICHNE,
00yTIIMBaHNUE U TOPEHHE), KOHCTPYUPOBAHHUE MOJICIICH MOJICKYJT OPTaHUYECKUX BEIIECTB.

YrieBogopoasl.

Anxkansbl. 'oMonoruueckuii psij ankaHoB, oOmiast popMyIia, HOMEHKIATypa U H30MEpHsL. DICKTPOHHOE U
MIPOCTPAaHCTBEHHOE CTPOCHUE MOJIEKYJ aJIKaHOB, SP3- THOPUAM3AINS aTOMHBIX OpOHTAaNel yriepo/ia, G-CBA3b.
@u3nYeCKHUe CBOMCTBA AJIKAaHOB.



XUMHUYECKHE CBOMCTBA aJIKAHOB: PEaKIMH 3aMEILCHNS, U30MEPU3aLMHU, JeTUAPHUPOBAHUS, UKIN3ALNH, INPOJIN3A,
KpeKuHra, ropenus. [IpeacraBienne o MexaHU3Me PeaKkIMi paJuKaIbHOTO 3aMEIEeHUs.

Haxosxxznenue B npupoze. CriocoObl MoMy4YeHUs! 1 IPUMEHEHUE AJIKaHOB.

[uknoankansl. O0mas Gopmyia, HOMEHKIATypa 1 u3oMepusa. OcoOEHHOCTH CTPOCHUS M XUMUYECKHUX CBOWCTB MabIX
(umKIToTIpOTIaH, MMKJIOOYTaH) M OOBIYHBIX (IIMKIIOTIEHTaH, HMKIOTeKCaH) MUKI0aNKaHOB. CIIocoOb! MOy4eHus U
MIPUMEHEHHUE LUKIIOAIKAHOB.

AnkeHsl. ['oMonoruueckuii paz ajJkeHoB, o0mas popMylia, HOMEHKIATypa. DINeKTPOHHOE U POCTPAHCTBEHHOE CTPOCHUE
MOJICKYJT IKEHOB, SP2- THOPHAN3AIHS aTOMHBIX OpOHUTANIeH yTiiepoia, 6- U T-cBsi3u. CTPYKTypHAs U TeoMeTpHIecKast
(umc-Tpanc-) uzomepusi. Puzndeckue CBOICTBA aTKEHOB. XMMHUYECKUE CBONCTBA: pEaKIIUH IPUCOEANHEHUS, 3aMEILICHHS B
0-TIOJIO’KEHUE MPH IBOMHOM CBsI3U, MONMMepH3aluy 1 okucienus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakiiuy Ha
JBONHYIO CBsI3b. CIIOCOOBI MOTYYEHHUS U IPUMEHEHHE AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpspKEHHBIC, H30JUPOBAaHHbBIC, KyMYyJIUpOBaHHbIE). OCOOCHHOCTH
3MIEKTPOHHOTO CTPOEHUS U XUMUUYECKUX CBOMCTB CONMpPsKEHHBIX AMEHOB, 1,2- 1 1,4-npucoeaunenue. [lonnmepuszanus
CONPSOKEHHBIX JHeHOB. CrIocoOB! ONMyYeHHs U IPUMEHEHUE aJIKaJAuCHOB.

AnxuHBL ["'oMOTOTHYECKU PsiT aTKUHOB, 00Ias popMyIia, HOMEHKIATypa U H30MEpHs. DICKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AJIKUHOB, SP- THOPHIU3aIMs aTOMHBIX opOuTaiell yriepona. Ousnueckue
CBOMCTBa QJIKNHOB. XMMHUYECKHE CBOICTBA: PEAKIIMH TPUCOEANHEHU, TUMEPU3ALUN U TPUMEPHU3aLH, OKHCICHMUS.
KucnoTtHsie cBOMCTBA alKMHOB, UMEIOIIMX KOHIEBYIO TPOHHYIO CBA3b. KauecTBEHHbIEC peakuy Ha TPOMHYIO CBSI3b.
Crioco65! oTy4YeHHs ¥ MPUMEHEHNE aJIKMHOB.

Apomarnueckue yriaeBoaoposl (apensl). ['omonorndeckuii psia apeHoB, oomas Gpopmyia, HOMEHKIATYpa K H30MEPHSL.
DNEeKTpOHHOE U MPOCTPAHCTBEHHOE CTPOSHUE MOJIEKYJIbl OeH30M1a. Pu3nyeckne CBOMCTBA apeHOB. XMMHUYECKHE CBOHCTBA
O€H30J1a U €T0 TOMOJIOTOB: PEAKIINY 3aMeIIeHUs] B OEH30IbHOM KOJIbIIE U YTIIEBOAOPOIHOM pafKale, peakilnu
MPUCOCANHEHHS, OKHUCICHIE TOMOJIOTOB OeH3omna. [IpencraBnenne 06 OpHEHTHPYIOIIEM ACHCTBIN 3aMeCTUTENICH B
OEH30JIbHOM KOJIbLIE Ha IPUMEpE ANKHIIbHBIX PAAUKAIOB, KApOOKCHIBLHOM, THAPOKCHIBHOM, aMUHO- 1 HUTPOTPYIIIIH,
aTOMOB TayioreHOB. OCOOCHHOCTH XUMHUIECKHUX CBOMCTB cTHpoia. [lomuMepusanus ctuposia. CIiocoOBI MOTyISHHS U
MIpUMEHEHUE apOMaTHYECKUX YIIIEBOIOPOJIOB.

[pupoansiii ra3. [lonytaele HedTaHbIe Ta3bl. HedTh 1 €€ npoucxoxaenne. KamMeHHBIH yroyib 1 MPOLYKTHI €r0
nepepaboTku. CiocoOsI iepepaboTku HedTH:



TIePETOHKAa, KPEKUHT (TEPMUYECKAN, KaTaTUTHICCKIH ), puOopMUHT, uposn3. [IpomxykTel mepepadoTku HedTH, UX
MPUMEHEHHUE B MPOMBIIIICHHOCTU U B OBITY.

['enetnueckast CBsI3b MEKIY PA3IUYHBIMU KJIACCAMU YTJIEBOJIOPOIOB.

DNEeKTPOHHOE CTPOSHHUE TANOTEHITPON3BOAHBIX YTIIEBOAOPOOB. Peakiinu 3amMenieHus raioreHa Ha THIPOKCOTPYIIITY,
HUATPOTPYIITY, IMAHOTPYIIITY, aMUHOTPyIITy. JlelicTBHE Ha TaJIOTCHIIPON3BOAHBIEC BOJHOTO U CTUPTOBOTO PacTBOpa
ménoun. BzanmoeiicTBue JUrajioreHajJkaHoB C MarHUEM M UMHKOM. [[oHSATHE 0 METATIIOOPTaHUYECKUX COEAUHEHUSIX.
Hcnonp3oBaHue raloreHIPON3BOIHBIX YTIIEBOJIOPOIOB B OBITY, TEXHHUKE U ITPH CUHTE3€ OPTaHHMYECKUX BEIIECTB.
OKcIeprMEeHTaNbHbIE METO/IBI M3YYEHHS BEMIECTB M UX MPEBPALICHHA: H3yUIeHNEe PU3NIECKUX CBONCTB YTIIEBOIOPOIOB
(pPacTBOPUMOCTH), KAYECTBEHHBIX PEaKIUi YIIIEBOJIOPOAOB PA3JIMYHBIX KJIACCOB (00CCIBEYMBAHUE OPOMHOMN MIIM HOIHOMN
BOJIBI, PaCTBOpPA MEPMAaHTaHATa KaJIKs, B3aUMOICHCTBHE alleTHIICHA C aMMHAaYHBIM PacTBOpoM okcuma cepeopa(l)),
KaueCTBEHHOE OOHAPYKEHHE yIiiepo/ia ¥ BOAOPOIa B OPraHMYECKUX BEIIECTBAX, MMOyUYeHHE STHIICHA U U3YYEHHE eT0
CBOICTB, 03HaKOMIICHHE ¢ KoJuteKmsiMu «Hedtb» 1 «Yromby», ¢ 00pa3mamMu miacTMace, KayayKoB U Pe3UHBI,
MOJEIUPOBAHUE MOJIEKYJI YTIEBOAOPOIOB U rajJOTeHIPOU3BOIHBIX YTIEBOAOPOIOB.

Kucnopoaconepxaiine opraHudeckne COeIMHEHNS.

[IpenenbHbIe 0gHOATOMHBIE CTUPTHL. CTpOeHHE MOJIEKYT (Ha MpUMEpe METaHOoIa U 3TaHoJa). ['oMoorudeckuit pA,
obrrast popmyiia, u3oMepHsl, HOMCHKIIATypa U Kiaccudukaius. Ou3nueckre CBOWCTBA MPEACTbHBIX OJHOATOMHBIX
cnupToB. BogopoaHblie cBsA3U MEXKIY MOJIEKYJIaMy COUPTOB. XUMUYECKUE CBOMCTBA: PEaKIUU 3aMELICHUs, IeTHApaTaluy,
OKHCIIEHHS, B3aNMOCHCTBHE C OPTaHMIECKUMH B HEOPTaHWIECKUMH KruciaoTamu. KauecTBeHHas peakuus Ha
OJIHOATOMHBIE CITUPTHI. J[eficTBHE ATaHOIa ¥ METaHOJIA Ha OpraHu3M 4esioBeka. CriocoObI OIYICHUS ¥ IPUMCHEHUE
OJIHOATOMHBIX CIIUPTOB.

[IpocTeie 3¢upsl, HOMEHKIATYpa U n3oMepus. OcoOEHHOCTH PU3NIECKUX H XMMHUYECKUX CBOMCTB.

MHOTOaTOMHBIEC CTUPTHI — STHJICHTJINKOJb 1 TIUIeprH. OU3nUecKre H XUMUIECKUE CBOMCTBA: PEaKIIMH 3aMEIICHHUS,
B3aUMOJICUCTBHE C OPraHUYECKUMU U HEOPTAHUYECKUMHU KUCIOTaMH, KAUeCTBEHHAS PEaKIIHsl HA MHOTOATOMHBIC CITUPTHI.
[IpencraBienue o MexaHU3Me peakluii HykIeo(QUIbHOTO 3aMenieHus. JlefictBie Ha opraHu3M denoBeka. Criocoobl
MOJTyYeHUs ¥ TPUMEHEHNE MHOTOATOMHBIX CITIHPTOB.

®enon. CTpoeHHE MOJICKYJIbI, B3aMMHOE BJIMSHUE THAPOKCOTPYIIBI M OH30JbHOTO sapa. dusnueckue cBoiCTBa PeHoIa.
OCOOCHHOCTH XUMHYECKUX



cBOHCTB (eHona. KauecTBeHHsie peaknun Ha eHONI. TokcuaHOCTS (heHoMa. CriocoObI OMyYeHUs U TpUMEeHEeHHE (PeHoa.
denondopmanbaeTuaHas CMOJIA.

KapOoHWIEHBIE COSTUHEHHS — aTbICTH/IbI U KETOHBI. DIEKTPOHHOE CTPOCHUE KapOOHUIBLHOU TpyIIikl. ['oMonorudeckue
PAIBI ATBACTHAOB U KETOHOB, 001Iast popmyia, M3oMepus 1 HOMEHKIaTypa. OU3nvecKkne CBOMCTBA alIbJIETUIIOB U
KETOHOB. XMMHYECKHE CBOMCTBA AIBACTUI0B U KETOHOB: p€aKIIUX NPUCOCANHCHMA. Oxuciienne aJlbACTU 0B,
Ka4CCTBCHHBIC PCAKIIMU HA aJIbJACTU/BI. CHOCO6I)I MOJIYy4YCHUA U MIPUMCHCHUC aJIbACTHI0B U KETOHOB.

OmHOOCHOBHBIE TIpeieTTbHbIE KapOOHOBBIE KUCIOTHL. OCOOCHHOCTH CTPOSHHS MOJIEKYJI KapOOHOBBIX KHCIIOT. M3oMepust u
HOMEHKIIaTypa. PU3NIecKre CBOMCTBA OJTHOOCHOBHBIX MPEebHBIX KApOOHOBBIX KUCIIOT. BomopoaHbIe CBSI3M MEX Ty
MOJICKYJIaMU KapOOHOBBIX KUCJIOT. XUMHUYCCKUE CBOWCTBA: KUCIOTHBIC CBOMCTBA, PeaKIysl dSTeprU(UKALINHU, PEAKIUH C
y4acTHEM yTICBOJOPOTHOTO panukana. OCOOCHHOCTH CBOMCTB MypaBbUHOM KHCIOTHL. [IOHATHE O TIPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXKHBIX ddupax. MHOrooOpasne kKapOOHOBBIX KHCIIOT. OCOOCHHOCTH CBOMCTB HEMPEIACIBHBIX H
apoMaTU4YCCKuX Kap6OHOBBIX KHUCJIOT, ZH/IKap6OHOBBIX KHUCJIOT, I‘I/I,Z[pOKCI/IKap6OHOBBIX KHUCJIOT. Hpe}lCTaBI/ITeHI/I BBICHINX
KapOOHOBBIX KHCJIOT: CTEAPUHOBAs, [TATbMUTHHOBAS, OJICHHOBASI, IMHOJICBAs, JINHOJICHOBAsE KUCIOThL. CriocoOb!
MOJTyYEHUS ¥ TPUMEHEHUE KapOOHOBBIX KHUCIIOT.

Crnoxxnble 3¢upsl. ['oMonmornyaeckuit psia, obmas hopmyina, H30Mepus U HOMEHKIATypa. OU3ndeckne U XUMHUIECKIE
CBOMCTBA: THUJPOJIU3 B KUCJION U IIEIOYHOU cpefe.

YKupsl. Ctpoenue, puU3nvecKkre 1 XMMUIECKHE CBOMCTBA )KUPOB: THAPOIN3 B KUCIIOHN U TIeouHoU cpee. OcoOeHHOCTH
CBOWMCTB )KHPOB, COEPKAIINX OCTATKH HEMPEIENbHBIX )XHUPHBIX KUCIOT. JKUPHI B IPUPO/IE.

MBpbL1a KaK COJIM BBICIIUX KapOOHOBBIX KHCJIOT, MX MOIOIIEE JICHCTBHE.

OO0mas xapakTepuctuka yriaeBoos. Kiaccudukarus yraeBooB (MOHO-, M- U MOJIMCAXapuibl). MoHOCcaxapuibl:
TIII0K03a, (PYKTO3a, TalIakTo3a, pudo3a, ne3okcupudos3a. Gu3nveckne CBOMCTBA U HAXOXKIEHUE B Tpupoae. @oTocHuHTES.
XUMHYECKHE CBOMCTBA TITIOKO3EI: PEaKru C y4aCTUEM CIIUPTOBBIX U aJ'IBIIeI‘HIIHOfI Tpy1i, COUPTOBOC U MOJIOYHOKHCIIOE
opoxenue. [IpumeHeHue TITIOKO3bI, €€ 3HAUCHHUE B )KU3HEIEATEIBbHOCTH Oprann3Ma. [lucaxapuasl: caxaposa, MajabTo3a 1
nakrto3a. BoccTaHaBnmBaronire ¥ HEBOCCTaHABIMBAIOIINE Aucaxapuabl. ['unponus nucaxapunos. Haxoxnenue B npupoe
u npuMeHenwne. [lomrcaxapuapl: KpaxMal, TIUKOTEH | 1eiuTiono3a. CTpoeHre MaKpOMOJIEKYN KpaxMara, TITHKOTeHa ’
HEJUTFON03b1. DU3MYecKre CBOHCTBA Kpaxmala U IeJUTI0N03bl. XUMUYECKUe CBOWCTBA Kpaxmaa: THIPOJIN3, KaueCTBeHHAs
peaxius ¢ noI0M. XUMHUYECKHUE CBOMCTBA IICIUTFOJIO3bI: THAPOJIN3, MoTydeHue 3(pupoB 1enttono3sl. [lonstue 06
HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).



DKcIepruMeHTaNbHbIE METO/IBI N3YYEHHS BEIIECTB M UX MPEBPALICHHIA: PACTBOPUMOCTD PA3IMIHBIX CITUPTOB B BOJE,
B3aUMO/ICHCTBUE ITAHOJIA C HATPUEM, OKUCIIEHUE ITUIIOBOTO CIIMPTA B aJbJErU/ Ha pacKal€HHON MEIHOM IIPOBOJIOKE,
OKHCIIEHUE STHUIIOBOTO CITUPTA AUXPOMATOM Kalivs (BO3MOXKHO HCIIOJIb30BAHUE BUICOMATEPHAIIOB), KAYECTBCHHBIC
peaxium Ha anbaeruis (¢ ruapokcuaoM auammuHcepedpa(l) u ruapokcumom mean(1l)), peaxiwst ruepuHa ¢
runpokcugom Mean(1l), xummdeckrne CBOWCTBA pacTBOpPa YKCYCHOM KHCIIOTHI, B3aUMOJEHCTBHE pacTBOPA TITFOKO3BI C
ruapokcugom menu(Il), B3aumoaeiicTBrue Kpaxmana ¢ HOJ0M, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMaM « CIHpTHI U
(henomb», «KapOoHOBBIE KUCIOTHI. COXKHBIE 3QUPBD).

A3oTCOAepKaInue OpraHuIecKrue COSIMHEHNS.

AMUHBI — OpraHMYECKUE MPOU3BOIHBIC aMMuaka. Kinaccudukaims aMuHOB: anudarndeckie u apoMaTuIecKue;
MEpPBUYHBIC, BTOPHYHBIC U TpeTHYHbIe. CTpOCHHE MOJIEKYII, 001as opMyiia, ©30MEpUs, HOMEHKJIATypa U (PU3NIECKUC
cBOICTBA. XMMHUYECKOE CBOMCTBA aM(paTHISCKIX aMUHOB: OCHOBHBIE CBOMCTBA, AIKHJIMPOBAHKE, B3aUMOICHCTBHE
MEPBUYHBIX AMHHOB C a30THCTOM KHCI0TOH. ConM anKimIaMMOHUS.

AHWIIVMH — IPEACTaBUTENIb AMUHOB apoMaTH4ecKoro psina. CTpoeHne aHuianHa. B3auMHoe BiIMSTHUE TPYTIINT aTOMOB B
MoJtekye aHuTnHa. OcoO0EHHOCTH XUMHYECKHUX CBONCTB aHWInHA. KauecTBeHHbIEe peaknny Ha aHWwiH. CriocoObl
MOJTyYeHUs ¥ TPUMEHEHNe anndaTniecKux aMiuHOB. [lodydenne aHInHA U3 HUTPOOEH30Ia.

Amvunokucnotsl. Homenknarypa u uzomepusi. OTaensHble NPEACTaBUTENN 0- AMUHOKHUCIIOT: TTUINH, ajlaHuH. Ousndeckue
CBOICTBa aMHUHOKHUCIIOT. XUMUYECKHE CBOMCTBA aMHHOKHUCIIOT KaK aM(OTEPHBIX OPraHUNYECKIX COSIMHEHUH, PEaKIUs
MTOJIMKOHICHCAIINH, 00pa30BaHue MEeNTHAHOM cBsI3u. bronornueckoe 3HaueHne aMUHOKHACIOT. CHHTE3 U THAPOIIH3
TIETITHIOB.

Benku kak nmpupoabie noauMepsl. [lepBuyHasi, BTOpu4Has U TPETHYHAS CTPYKTYpa OeTKOB. XMMUYECKHE CBOMCTBA
OEIKOB: TUAPOIIN3, ICHATYpAIHsl, KaYeCTBEHHBIC PEaKIINH Ha OEJKH.

OKCIEPUMEHTATBLHBIC METOABI U3YUCHIS BEMIECTB U WX MPEBPAIICHII: paCTBOPEHHE OCIIKOB B BOJIE, ACHATYpaIlisI OCITKOB
P HArPEBAHUM, [[BETHBIC PEAKIIMU Ha OCJIKHU, PEIICHHE JKCICPUMEHTAJBHBIX 33a4 10 TeMaM

«A30TcoaepKalue OpraHnueckue CoeIMHeHus» U «Pacno3HaBaHUE OPraHUUECKUX COCIUHEHUN.
BricokoMoOIEKyIsIpHBIE COETUHEHUSI.

OCHOBHBIE MTOHSTHUS XUMHUH BRICOKOMOJICKYIISIPHBIX COSTUHEHUI: MOHOMED, TOJIMEDP, CTPYKTYPHOE 3BEHO, CTETICHB
MOJIMMEPU3ALINH, CPEIHSISI MOJIEKYIISIpHAS



macca. OCHOBHBIE METOJIbI CHHTE32 BHICOKOMOJIEKYIISIPHBIX COEIMHEHHUH — MMOTMMEPH3AIHs U TIOJTMKOHISHCAIINS.
HOJII/IMepHLIe MaTcpualbl. IImacTmacchr (HOJII/ISTI/IHGH, TMMOJIUITPOINIICH, IMOJUBUHUIXJIOPU I, TTIOJIUCTUPOII,
MOJMMETHIMETAKPHIIAT, MTOJIMKApOOHATHI, HOIMATHIICHTepedTanar). Y THan3auus 1 nepepadboTKa MIacTHKa.
DnacToMephl: HaTypalIbHBIA KayqdyK, CHHTETHYECKHE KaydyKH (0yTaaHeHOBBIN, XJIOPOIIPEHOBBIN, H30TPEHOBHIN) U
CUJIMKOHBI. Pe3uHa.

Bouokna: HatypanbHble (XJIOMOK, HIEPCTh, MIENK), HCKYCCTBEHHBIE (BUCKO3a, alleTaTHOE BOJIOKHO), CHHTETUUECKHUE
(xampoH U JaBcaH).

[TonmmMeph! cienuaaTbHOTO HazHAYeHUS (Te]IIoH, KeBIap, SIEKTPOIIPOBOIAIIINE ITOIMMEPEI, ONopa3iaracMbIe IOJTMMEPHI).
OKcleprUMeHTaNbHbIE METO/Ibl M3YUEHHUS BEIIECTB M UX NMPEBPALICHUN: 03HAKOMJICHHE C 00pa3liaMy IPUPOIHBIX U
HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAYYyKOB, pEIlICHHE SKCIIEPUMEHTAIBHBIX 3a]1a4 1o TeMe «Pacmno3HaBanue
MJTACTMACC U BOJIOKOHY.

Pacuérnrle 3anaun.

Haxosxnenue MoneKkysIsipHOH GOPMYITbl OPraHMYECKOTO COCTUHEHUS IT0 MACCOBBIM JIOJISIM JIEMEHTOB, BXOAALINX B €r0
COCTaB, HAXOXKACHUE MOJIEKYJISIPHOI POPMYIIBI OPraHUIeCKOTO COeAMHEHUS 110 Macce (00bEMY) TPOAYKTOB CTOPAHHUS, IO
KOJIMYECTBY BeIlIecTBa (Macce, 00bEMY) IPOAYKTOB PEAKITUH H/UIIM UCXOAHBIX BEUIECTB, yCTAHOBIIEHHE CTPYKTYPHOU
(OpMyJIBI OPraHUYECKOTO BEIIECTBAa HA OCHOBE €T0 XMMUYECKUX CBOWCTB MIJIH CIIOCOOOB TOyUEHHS, ONPEACITICHUE JTOH
BBIX0J1a MTPOAYKTA PEaKLUUH OT TEOPETHUECKH BO3MOMKHOTO.

MexnpeIMeTHbIE CBS3H.

Peanuzanust MeXIIpeAMETHBIX CBSI3€H ITPU U3YUYEHUN OPraHUYECKOW XUMHUH B

10 knacce ocymiecTBIsIeTCs Yepe3 HCIoIb30BaHUe KaK OOIINX €CTeCTBEHHO- HAYUHBIX MOHATHH, TaK U MOHATUH, IPUHATHIX
B OTJIEJIBHBIX NIPEJMETaX €CTECTBEHHO-HAYYHOTO IIHUKJIA.

OO0mme ecTeCTBEHHO-HAYIHBIC TTOHATHS: SBJICHUE, HAYIHBIN (aKT, TUIIOTE3a, TEOPHUS, 3aKOH, aHAJIN3, CHHTE3,
KJaccugukanys, HabIoAeHUe, U3MEPEHNE, SKCIIEPUMEHT, MOJIeIb, MOJICTTUPOBAHHUE.

®dusuka: Matepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIa, SHEPreTHUECKUI YPOBEHB, BEIIECTBO, TEJIO0, 00BEM,
arperaTHOe COCTOSIHHE BEIIeCTBa, PH3NIEeCKHUE BETHIUHBI, €IUHHUIIB H3MEPEHUs, CKOPOCTh, SHEPTHS, Macca.

Buonorus: knetka, opranusm, skocuctema, ouocepa, MeTaboIi3M, HaCIEeICTBEHHOCTh, aBTOTPO(HBINH U reTepoTpodHbIN
THUII IUTaHUs, OpPOKEHHE,



¢doTtocuHTE3,  ABIXaHUE, OenKu, YTIIEeBOMFI, KHUPBI, HYKJIEWHOBBIE KHCIOTHI, ()EPMEHTHI.
I'eorpadus: mone3Hble HCKOMaeMble, TOIUTHBO.

Texuomorus: NHIICBLIC MMPOAYKTEI, OCHOBBI palfluOHAJIBHOTO TUTAHW A, MOIOIIUC CPCACTBA, MATCPUAJIbI U3
HUCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.
11 KITACC

OBIIAA U HEOPTAHUYECKAA XUMUA

Teopernyeckre OCHOBBI XUMHUH.

Atom. CocTaB aTOMHBIX siiep. XUMUYecKuii aneMeHT. M3oTomnbl. CTpoeHue 3JeKTPOHHBIX 000JI04€K aTOMOB, KBAHTOBBIE
yycia. DHEPreTHIeCKHE YPOBHH U TIOJYPOBHU. ATOMHBIE opouTtanu. Kinaccuukanus XUMUYeCKHX 3JIEMEHTOB (s-, p-, d-,
f-anemenTs). Pactipenenenne 3eKTPOHOB MO aTOMHBIM OpOUTANISIM. DJIEKTPOHHBIE KOH(PUTYPAITUH aTOMOB DJIEMEHTOB
MEPBOrO—4eTBEPTOTO MEPHOJIOB B OCHOBHOM U BO30YKIEHHOM COCTOSIHUH, 3JICKTPOHHbBIE KOH(QUTYpallMi HOHOB.
DNEeKTPOOTPHUIIATEIEHOCTb.

[Tepuonuueckuit 3akon u [lepuonnyeckas cuctema xumuueckux snneMenToB .M. MenneneeBa. CBsi3b IEPUOAUYECKOTO
3akoHa u [lepronnaeckoit CHCTEMBl XHMHYECKHX DJIIEMEHTOB C COBPEMEHHOH TEOpHUEH CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHUS CBOWMCTB XUMUYECKHUX 3JICMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CJOXKHBIX BEUISCTB IO TPyIIaM U epUOIaM.
3HaueHune nepuoanueckoro 3akoxa (.M. Menneneesa.

XuMudeckas CBs3b. BUIBI XUMUYECKOW CBS3M: KOBAJICHTHAS, NOHHAS, MeTaJundecKas. MexaHu3Mbl 00pa30BaHUS
KOBaJICHTHOM CBSA3M: OOMEHHBINH U JIOHOPHO-AKIIENITOPHBIM. DHEPrus U JuIiHa CBsi3U. [lonspHOCTD, HANIPABIEHHOCTh U
HACBIIIaeMOCTh KOBaJeHTHOU cBs3u. KpatHble cBsizu. Bogopoanas cBsizb. MexMOIEKyIsIpHBIEC B3aUMOCHCTBUSL.
BasieHTHOCTb U BaJIECHTHBIE BO3MOKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C X T€OMETPUUECKUM
CTpoeHHEM (Ha MpUMEpe COSAMHEHHH JIEMEHTOB BTOPOTO TIEPHUO/IA).

[IpencrapieHne 0 KOMILIEKCHBIX coeuHEHUsX. COCTaB KOMIUIEKCHOTO MOHA: KOMILIEKCO00pa30BaTeib, JUTraH bl
3HaueHUE KOMIUIEKCHBIX coeAuHEeHUH. [IoHsATHE 0 KOOPIMHAIMOHHOW XUMUHU.

BemectBa MOJIEKyISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHS. THIBI KPHCTATHIECKUX PEMIETOK (CTPYKTYp) U CBOICTBA
BEIIIECTB.

[Nonsitue o qucnepcHpIX cuctemax. VictuHnbie pacTBopsl. [IpeacraBneHne o KOUTOHIHBIX pacTBopax. CriocoObt
BBIPQ)KEHHSI KOHLIEHTPALMU PacTBOPOB: MAacCOBasl JOJIA BELIECTBA B PaCTBOPE, MOJIsIpHasi KOHIIEHTpauus. HackleHHble u
HEHACHIIIICHHEIE PacTBOPHI, PACTBOPUMOCTE. KprcTammoruaparsl.



Krnaccudukanmst ¥ HOMEHKIATypa HEOPTaHWIECKHUX BEIIeCTB. T pUBHATFHBIC HA3BAHUS OTACIBHBIX MpeICTaBUTeNeH
HEOPraHWYECKHUX BEIIECTB.

Knaccudukarust XMMHYECKUX PEaKIMid B HEOPTaHUYECKON 1 OPraHMYECKOW XUMHH. 3aKOH COXPAaHCHHS MACChI BEIIECTB;
3aKOH COXpaHEHUs W MPEBPAIICHHUS SJHEPTUH TPY XUMHUIECKHUX peakiusax. Tertossie 3pPeKTsl XUMUIECKIX PEeaKIIni.
TepMOXUMHUYECKUE YPAaBHEHUS.

CKOpOCTh XUMUYECKOH peakiuu, e€ 3aBUCUMOCTh OT Pa3JIUYHbIX (PaKTOPOB.

l'omorennsle u rereporeHHbie peakunu. Katanus u kataau3aTopsl.

ObpaTtumMble 1 HeOOpaTUMBIE peakuy. XUMHYECKoe paBHOBecue. KoHCTaHTa XUMU4ecKoro paBHOBeCHs. DaKTOpPHI,
BJIMSIIOLIME HA MOJO0KEHUE XUMUYECKOTO0 PABHOBECHUS: TEMIIEPATypa, JaBJICHUE U KOHIIEHTPALMU BEILIECTB, Y4aCTBYIOIIUX
B peakuuu. [Tpunnun Jle HlaTense.

OnexTponuTHdeckas aucconuanys. CUIbHbBIE U ciiadble dNeKTponuThl. Crenens quccoruanmn. Cpena BOJHBIX pACTBOPOB:
KHCIIOTHAsI, HEUTpanbHasi, menogHas. Bomopoausnii mokazatens (pH) pactBopa. I'maponu3 coneit. Peaknun noHHOTO
oOMeHa.

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE peakuuu. Ctenenb okuciaeHust. OKUCIUTENb U BOCCTaHOBUTEND. [Iponeccsl
OKHCIIEHUS ¥ BOCCTAHOBJICHUS. BaskHeH e OKMCITUTENN U BOCCTAaHOBUTENN. MeTo | 3JIeKTPOHHOTO OajaHca. DIeKTPOIu3
pacTBOpPOB U PACIJIaBOB BEIIECTB.

OKCIEpPUMEHTAIbHBIE METOABI U3YUCHHS BEIIECTB U UX MPEBPALCHUI: pa3lioKeHHe MIEPOKCUIa BOIOPOAa B IPUCYTCTBUU
KaTajam3aTopa, MOJENN KPUCTANTHIECKUX PEHIETOK, MPOBEICHIE PEaKIiii HOHHOTO OOMEHa, OIpe/IeIeHHue CPEIbl
PacTBOPOB C TIOMOIIBIO HHAUKATOPOB, M3YUCHHUE BIMSHUS Pa3INIHBIX (DAKTOPOB HA CKOPOCTh XUMHUCCKOM PEaKIuH 1
MOJIO’KEHUE XUMUYECKOTO PABHOBECHS.

Heopranuueckas xumusi.

[Tonoxenune HemeTamoB B [leproamaeckoit cucteme XuMuueckux 3yeMeHToB J[.. MenzaeneeBa 1 0COOCHHOCTH CTPOCHUS
ux aroMoB. du3nueckre CBONCTBAa HEMETAILIOB. AJIJIOTPOITUS. HEMETAJLIOB (Ha MPUMepe KUCIIOpoaa, cephl, hochopa u
yraepona).

Bogopozn. [lomyuenue, hru3nyueckne n XUMHYECKHE CBOMCTBA: PEAKITUH ¢ METAIUIAMA ¥ HEMETaJJIaMH, BOCCTAHOBUTEIIHLHBIE
cBoiicTBa. ['unpuasl. TONIMBHbBIE 3JIEMEHTHI.

lanorensl. Haxoxaenue B mpupoe, ciocoObl MoyueHus, pu3nueckue u XUMHYECKUE CBONCTBA. [ aioreHoBOI0pO k.
Baxxneiimme xucmopoconepkamme COeJMHeHNS TaJoreHoB. JlabopaTopHbIe U IPOMBIILIEHHBIE CTIOCOOBI TOTYYSHHS
rajgoreHoB. [I[pyuMeHeHue rajloreHoB U UX COeIMHEHUH.



Kucnopon, o30H. JlabopatopHsie 1 IPOMBIIUIEHHBIE CIIOCOOBI HOTy4EHHsI KUCIopoaa. Pu3nueckue 1 XUMUIECKUe
CBOICTBa M MPUMEHEHUE KUCIIOPOAa U 030Ha. OKCHIBI U TIEPOKCHIBI.
Cepa. Haxoxxaenue B mpupoge, criocoObl Nody4eHus, GU3nIecKue u XuMudeckue cBoicTBa. CepoBOAOPOI, CYIb(HHIBL.
Oxcup cepri(1V), okena cepri(VI). Cepructas u cepHasi KUCIOTH B UX coyid. OCOOEHHOCTH CBOWCTB CEPHOM KHCIIOTHI.
IIpumeHneHue cepbl U €€ COEAMHEHUMN.
Azot. HaxoxeHue B mpupo/e, CliocoObl MoyyeHus, pusndeckue 1 XUMUIECKUe CBOMCTBA. AMMHUAK, HUTPpUABL. OKCHIIBI
a30Ta. A30THCTas ¥ a30THAsI KUCIOTHI U UX coii. OCOOEHHOCTH CBOWCTB a30THOM KucnoThl. [Ipumenenue azora u ero
COeMHECHUN. A30THBIE YIOOPECHHUS.
®docdop. HaxoxneHue B mprpo/e, CriocoObl moiyyeHus, pusndeckue u xXumudeckue cBoiictBa. @ocdust u hochun.
Oxcunsl pocdopa, pochopHas kucnora u e€ conu. [Ipumenenune pocdopa u ero coenunenuit. @ocdopHsie y100peHHS.
Yriepon, HaX0XACHHUE B IPUPOJE. AIIIOTPOITHBIE Moaudukaui. Ou3ndeckue u XUMUIECKHAE CBOMCTBA TMPOCTHIX
BeIEeCTB, 00pa3oBaHHbIX yraeponaoM. Okcun yraepona(ll), okcun yrinepoma(lV), yromsHas Kuciaora u e€ Comu.
AKTUBUPOBAaHHBIN YTouib, afcopOums. Dymiepensl, rpadeH, yriepoansie HAaHOTPYOKH. [IppuMeHeHrne IpoCThHIX BEIECTB,
00pa30BaHHBIX YTIEPOIOM, U €T0 COSANHEHHH.
Kpemnunii. Haxoxaenue B mpupoie, CiocoOs! oydeHus, GU3NIecKue u XuMudeckue cBoiictBa. Oxena kpeMaus(1V),
KpeMHHeBast KHCI0Ta, CUIIMKaTHL. [IpuMeHenne kpeMHUs U ero coennHeHni. CTekso, ero rnoyryueHue, BUIbI CTEKIIA.
[Tonoxenune metamios B Ilepuoanueckoit cucTeMe XUMHYECKHUX 31eMEHTOB. OCOOCHHOCTH CTPOEHUS SIEKTPOHHBIX
o0omouek aToMOB MeTautoB. O0mue puU3nIecKre CBOMCTBa MeTAIUIOB. [ [puMeHeHne MeTaIoB B OBITY U TEXHHKE.
CriaBsl METaJUIOB.
DNeKTpOXUMHUUECKUH PsJ HANPSHKEHNUH MeTayutoB. O0mIre criocoObl MOMyYeHUsI METaIIOB! THIPOMETAILTYPIHs,
MUPOMETAIUTYPIus, 3JeKTpoMeTautyprus. [lonarue o koppo3uu MetayoB. CriocoObl 3aUTEL OT KOPPO3HH.
O6mras xapakTepuctuka MetaimioB [A-rpymnms Ilepronndyeckoil cucTeMbl XUMHYECKUX dJieMeHToB. HaTtpuit u kammii:
noJy4yeHue, GU3NIECKUe U XUMHUYECKHE CBOHCTBA, MPUMEHEHNE IPOCTHIX BEIIECTB U UX COCTUHEHUH.
O6mas xapakrepuctuka metamos IIA-rpynmsl [lepuoanueckoil cuCTEMbl XMMUYECKUX 3JIEMEHTOB. MarHuil U KaJbLuii:
HoJy4eHue, GU3NIECKUe U XUMUUYECKHE CBOMCTBA, IPUMEHEHHE IPOCTHIX BEIIECTB U UX coenuHeHu. JKEcTKoCcTs BOAbBI U
CIOCOOBI €€ YCTpaHEeHHSI.



AJFOMUHMIA: TTONTydeHue, (U3NIecKie 1 XUMUYIECKIe CBOMCTBA, IPUMEHEHHE MTPOCTOTO BEIIECTBA M €T0 COSTUHEHN.
AmMpoTepHBIEC CBOWCTBA OKCHU/IA M THIPOKCHIA ATFOMUHUSI, THIPOKCOKOMILICKCHI ATFOMHHUS.

OO0mas xapakTepucTukKa MeTaJioB mo0ounbix noArpymn (b-rpynm) [eproandeckoli CUCTEMbI XUMHUYECKUX AIIEMEHTOB.
du3ndeckre 1 XUMHUYECKHEe CBOWCTBA XpoMa U ero coequHernid. Oxcunbl u ruapokcuan xpoma(ll), xpoma(lll) u
xpoma(VI). XpomaTsl # TUXpOMaThI, IX OKHCIUTENbHBIE CBOMCTBA. [lomy4ueHre n npuMeHenne xpoma.

dusnyeckre 1 XUMHUUECKre CBOWCTBA MapraHLa 1 ero coequHeHnil. Baxxneimume coenunenus mapranua(ll),
mapranna(lV), mapranma(VI) u mapraana(VIID). [lepmanranar kanus, ero OKHCIUTEIbHBIE CBOWCTBA.

dusnyeckre 1 XMMHYECKIE CBOWCTBA XKeme3a U ero coequHeHni. OKcuapl, THAPOKCHab! 1 coin xene3a(ll) u sxemesa(Ill).
[Tomyuenue u mpuMeHEHHE XKelle3a U ero CIUIaBOB.

dusnyeckrue U XMMHUYECKHE CBOMCTBA Meau U e€ coeauHeHuil. [lonyyenue u npuMeHeHue Meau U €€ COeIMHEHUN.

Huak: monmyuyeHne, Gu3nIecKre 1 XUMUIECKHe CBOcTBa. AM(OTEpHBIE CBOMCTBA OKCHAA U TUAPOKCH/IA ITMHKA,
THAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHeHne IHKa ¥ €T0 COSTUHCHUI.

OKCNepUMEHTAIBHBIC METO/IbI U3YYCHUS BEIICCTB U UX MPEBPALICHUIA: U3yYeHUE 00pa3llOB HEMETAJJIOB, TOPSHUE CEPBI,
(ocdopa, xene3a, MarHusi B KHCIOPO/JIE, U3YICHHE KOJUIEKINH «MeTalTbl U CILIaBbI», B3aUMOACHCTBUE IIEIOYHBIX U
IeI0YHO3eMETFHBIX METAJLIOB C BOJIOHM (BO3MOYKHO MCIIOJIF30BaHIE BUEOMATEPHANIOB), B3aNMOACHCTBIE IIMHKA U JKeJe3a
C pacTBOpaMM KUCJIOT U IIeJIoueii, KaYeCTBEHHBIC PEaKIIMK Ha HEOPTaHNUECKUE aHUOHBI, KATUOH BOJIOPOJIa ¥ KATHOHEI
METaJUIOB, B3aUMOJICHCTBUE THIPOKCUAOB aJTIOMUHUA U IUHKA C PACTBOPAMU KUCJIOT U IIEJIOYEH, peleHue
SKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMaM

«Tanorens», «Cepa u e€ coemuHeHUsD», «A30T U HochOop U UX COSTUHECHUSD,

«MeTabl TIABHBIX MOATPYII, « MeTallibl TOOOYHBIX MOATPYTIID».

XUMUSL U KU3Hb.

Posnr xuMun B 06ecTieueHnN yCTOMIMBOTO pa3BUTHS YyeoBedecTBa. [IoHATHE 0 HAYYHBIX METOIaX TO3HAHUS U
METO0JIOTHU HAYYHOTO HcclenoBanus. HaydHple MpUHIUIBI OpraHU3allid XUMHYECKOro MPou3BoAcTBa. [IpoMbIieHHbIE
CHOCOOBI MOJTyYeHUs BAXKHEHIIINX BEIIECTB (Ha MpUMEpPe MPOM3BOICTBA aMMHAaKa, CEPHOUM KUCIOThI, METAHOJIA).
[IpombinuIeHHBIE CTIOCOOBI MTOTYYIEeHUST METAJUIOB | CIUTABOB. XMMHUYECKOE 3arpA3HEHNE OKPYIKAIOIIEeH Cpellbl U eTo
MocJieACTBUS. Pojib XUMUH B 00€CIICUCHUN SHEPTETUUECKON 0€30aCHOCTH.

Xumus 1 310poBhe uenoBeka. JlekapcTBeHHbIe cpeacTBa. [IpaBuiia ncmonbp30BaHms JIEKapCTBEHHBIX NpenapaToB. Ponb
XVMHH B Pa3BUTHH MEIUIINHBL



XWMUS THIIN: OCHOBHBIE KOMITOHEHTHI, TTUIIEBbIe J00aBKU. Poibs xumun B oOecrieueHnH MHIIEBOH Oe301MacHOCTH.
KocmeTtnueckue u napdromepHsie cpeacta. beitoBas xumus. [IpaBuia 6€30macHOro UCIOIL30BaHMSI IIPEapaToOB
OBITOBOM XUMUH B ITOBCEIHEBHOM KU3HHU.

XUMUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTETHHBIE MaTepHabl (IIEMEHT, OETOH).

XuMus B CeITbCKOM X03stiicTBe. Opranndeckue 1 MUHepadbHbIe yao0penns. CoBpeMeHHbIE KOHCTPYKITMOHHBIC
MaTepHalbl, KPacKu, CTEKIIO, KEpaMHKa.

Martepuainsl uist 3neKTpoHuKH. HaHoTeXHOIOTHY.

Pacuérnrle 3amaun.

Pacuérel: Macchl BeliecTBa miin 00bEMa ra3oB 1o U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MACCEe HIIM 00BbEMY OIHOTO U3
YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, MacChl (00bEMa, KOIHYECTBA BEIIECTBA) POAYKTOB PEAKIIH, €CIIA OJTHO U3 BEIIECTB
MMeeT MPUMeCH, Macchl (00bEMa, KOTMYecTBa BEIIeCTBAa) MPOIYyKTa PEAKIIH, ECIIA OJTHO U3 BEIIECTB JaHO B BUJIC
pacTBopa ¢ OnpeAeIEHHON MacCcOBO 10J€i PaCTBOPEHHOTO BEILIECTBA, MACCOBOM JIOJIM U MOJIIPHON KOHLIEHTPALIMU
BEILIECTBA B PACTBOPE, JOIH BBIX0/1a MIPOIYKTA PEAKIIMHU OT TEOPETUIECKH BO3MOXKHOTO.

MesxrnpenMeTHbIE CBSI3H.

Peanmuzanmst MeXIIpeIMETHBIX CBS3CH TTPH M3yUEeHUH OOIIEH 1 HeopraHWdecKoi XxuMun B 11 Kitacce OCyIeCTBISIETCS
Yepe3 UCIOJIb30BAHUC KaK O6HII/IX €CTCCTBCHHO-HAYYHBIX HOHﬂTHﬁ, TaK U HOHHTHﬁ, IMPUHATBHIX B OTACJIBHBIX MMPEAMETAaX
€CTECTBEHHO-HAyYHOI'O LIUKJIA.

OO0mue ecTeCTBeHHO-HAYYHBIE MTOHSTHS: SBJICHHUE, HAYYHBIN (aKT, THIIOTe3a, TEOPHS, 3aKOH, aHATIN3, CHHTE3,
KJIacCU(UKaIHs, ISPUOTNIHOCTh, HAOIIOICHHE, U3MEPEHHUE, SKCIIEPUMEHT, MOJIC/b, MOJICHMPOBAHHUE.

®duszuka: MaTepus, MUKPOMHUP, MAKPOMUP, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOIBI, PATUOAKTUBHOCTH,
MOJIEKYJIa, JHEPTeTHIECKUI YPOBEHB, BEIIECTBO, TENIO, 00BEM, arperaTHOe COCTOSTHUE BEIECTBA, UIeaIbHBIHN ras,
(I)I/I3I/IT-ICCKI/IC BCJIIMYUHBI, CIMHUIBI U3MEPCHUSA, CKOPOCTh, SHEPIUsd, Macca.

Buonorus: kineTka, opraHusmM, SKocucTeMa, ouochepa, MeTaboJIM3M, MAKPO- U MUKPOIJIEMEHTBI, OCIIKH, KUPHI, YTICBO/IbI,
HYKJICHHOBBIE KUCIIOTHI, epPMEHTHI, TOPMOHBI, KDYTOBOPOT BEIIECTB 1 MMOTOK SHEPTHH B YKOCHCTEMAX.

I'eorpacdus: MuHEpaIBl, TOPHBIE TOPO/BI, TTOJIE3HbIE HCKOTIAEMEBIE, TOTTUBO, PECYPCHI.

TexHomorus: XumMpudeckas IIPOMBIIIJIECHHOCTb, METAJIITYPrusa, CTPOUTECIbHBIC MaTCpUaibl, CEJIBbCKOXO03IHCTBEHHOE
MTPOU3BOICTBO, MUIIECBAsI IPOMBINUICHHOCTD, (hapMalleBTUYECKash MPOMBIILICHHOCTh, MPOU3BOJCTBO KOCMETHYECKUX



MperapaToB,  MPOWU3BOACTBO KOHCTPYKITHOHHBIX MaTepualoB, JJIEKTPOHHAS MPOMBIILICHHOCTH,
HaHOTEXHOJIOTHH.

INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHMA ITPOI'PAMMBI IO XUMUWHN HA VIJIVBJIEHHOM YPOBHE
CPEAHEI'O OBLIET'O OBPA3OBAHUA
JIMYHOCTHBIE PE3VYJIbTATHI

B cooTBeTcTBHE ¢ CHCTEMHO-AESITETFHOCTHBIM TIOX0/I0M B CTPYKTYpPE JIMIHOCTHBIX PE3YJTHTATOB OCBOSHHS ITpeIMeTa
«XuMHs» Ha YPOBHE CpeIHEro 001mero 00pa3oBaHus BBIICICHBI CIEAYIONINE COCTABISIONINE: 0CO3HAHNE 00yYaOIIUMUCS
POCCUICKOM Ipa)/1aHCKON HAEHTUYHOCTH; TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOSITETLHOCTH M CAMOOTIPEEIECHUIO;
HaJIM4YMe MOTHBAINY K 00yYEHHUIO; TOTOBHOCTD U CIIOCOOHOCTH O0YYAIOMINXCSl PYKOBOACTBOBATHCS MPUHITHIMU B
00IIlecTBe paBUIIAMH U HOPMaMH TIOBEJICHUS; HATMYKE TIPABOCO3HAHUS, IKOJIOTHYECKOH KYJIBTYpBI; CIIOCOOHOCTH CTaBUTh
LI U CTPOUTH )KU3HEHHBIE TUIaHBI.

JIudaHOCTHEIE Pe3ynbTaThl OCBOCHUS MIPeaMeTa « XUMHSD» OTPAXKAIOT CPOPMHUPOBAHHOCTH OIIBITA [TO3HABATELHON U
MIPAKTHYECKOH JEeSITETFHOCTH 00YJarOINXCS B IIPOIECCE PealTu3alliil 00pa30BaTeNbHON ACSITEIHHOCTH.

JIMYHOCTHBIE Pe3yJIbTaThl OCBOCHHUS TIpeAMETa « XUMHUSD OTPaXKatoT c(hOPMUPOBAHHOCTH ONBITA TTO3HABATEIBHOM U
MPaKTUUECKON AEATENFHOCTH O0YUAIOLIMXCsl B MPOLIECCE peann3alul 00pa30BaTeIbHON AeITEIEHOCTH, B TOM YHCIIE B
4acTu:

IpaXIaHCKOTO BOCITUTAHUS:

0CO3HaHUs 00YUYAIOIIUMUCA CBOUX KOHCTUTYLIMOHHBIX MPaB U 00s3aHHOCTEH, yBaXXCHHUS K 3aKOHY U MPaBOMOPSIKY;
MIPEJICTABJICHUS O COMAIBHBIX HOPMaX M MPaBUIIaX MEXIMYHOCTHBIX OTHOIICHUH B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW JESATETFHOCTH MPH CO3JaHUH yIEOHBIX TPOEKTOB, PEIICHIH YIeOHBIX U
MO03HAaBAaTENbHBIX 3a/1a4, BBITOJTHEHUH XUMHUYECKHUX 3KCIIEPUMEHTOB;

CIOCOOHOCTH MMOHMMATh U IPUHUMATh MOTUBBI, HAMEPEHHS, JIOTUKY M apTyMEHTHI JPYTUX IPH aHAIN3E Pa3INIHbIX BUIOB
Y4IeOHOH IeSITeTEHOCTH;

MaTPUOTUYECKOTO BOCTIUTAHUS:

LIEHHOCTHOI'O OTHOILEHUS K HICTOPUYECKOMY U HAYYHOMY HACJIEIUI0 OT€YECTBEHHOW XMMHUU;

YBaXXEHHUS K MPOIECCY TBOPUECTBA B OOJIACTH TEOPUH M MTPAKTHUYECKOTO MPIITIOKEHUS XUMHUH, OCO3HAHUS TOTO, YTO JaHHEIE
HAyKH €CTh Pe3yNbTaT ATUTEIHHBIX HAOIIOAEHHH, KPOITOTIUBBIX 3KCIIEPIMEHTAIBHBIX TOUCKOB, TIOCTOSHHOTO TPyZa
YYEHBIX U [IPAKTUKOB;



HHTEpEeca U NO3HABATEIbHBIX MOTHBOB B ITOJYYEHNH U IOCJIEAYIOIIEM aHaIn3e HHQOPMALUH O IEPEJOBBIX JOCTIDKEHHUIX
COBPEMEHHOW OT€YECTBEHHOM XUMMUU;

IYXOBHO-HPaBCTBEHHOTO BOCIIUTAHUS:

HPaBCTBEHHOT'O CO3HAHMSI, 3ITHYECKOTO OBEACHUS;

CHOCO6HOCTI/I OIICHUBATH CUTyalluH, CBA3AHHBIC C XUMUUYCCKUMMU ABJICHUAMU, U IPUHUMATh OCO3HAHHBIC PCUICHUA,
OPUCHTUPYACH HAa MOPAJIbHO-HPABCTBCHHLIC HOPMbI U ICHHOCTH,

TOTOBHOCTH OLICHUBATh CBOE IMOBEICHHE U ITOCTYIIKHA CBOMX TOBAPHUILEH C MO3ULUI HPAaBCTBEHHBIX U MPABOBBIX HOPM H C
y4€TOM OCO3HAHUSI IOCIIEICTBUM NTOCTYIIKOB,;

(hOopMHPOBaHUS KYJIBTYPHI 310POBbS:

MOHUMAaHUS IEHHOCTE! 340pOBOro 1 Oe30nacHoro o0pasa >KU3HU, HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOILICHUS K
COOCTBEHHOMY (DM3HUYECKOMY ¥ IICHXHYECKOMY 370POBEIO;

COOJTIOZICHUS TIPaBHJI OE30MIACHOTO 0OPAIEHUS C BEIIECTBAMU B OBITY, IIOBCETHEBHOM KH3HH, B TPYIOBOH JIESATEIBHOCTH;
MOHUMAaHUS IEHHOCTH MPABWII HHIUBHUTYaJIbHOTO U KOJUIEKTHBHOTO O€30MaCHOTO MOBEACHHUS B CUTYALHAX, YTPOKAIOIINX
3I0POBBIO U KU3HHU JIIOJICH;

OCO3HAHUS MIOCIEICTBUN 1 HENPUSITUS BPEIHbIX NPUBBIUEK (YHOTPEOICHUS aJIKOT0JIsl, HAPKOTUKOB, KYPEHHS);
TPYZOBOT'O BOCIIUTAHUS:

KOMMYHHKAaTUBHOH KOMIIETEHTHOCTH B y4€OHO-UCCIIEIOBATEILCKON AEATENFHOCTH, OOIECTBEHHO MOJIE3HON, TBOPUYECKOM
U IpYTUX BUAAX NESTEIbHOCTH;

YCTaHOBKHM Ha aKTUBHOC YYAaCTHUEC B PCIICHUMN MMPAKTHUYCCKUX 3ada4 COHHaJ’IBHOﬁ HalpaBJICHHOCTH (B paMKax CBOCTO
KJ1acca, IIKOJIBI);

HHTEpEca K MPaKTUIECKOMY M3YUYEHHUIO NMPpodeccuii pa3IMyHOTo poja, B TOM YHCJIE HA OCHOBE IPUMEHEHUS TPEIMETHBIX
3HAHWUH 110 XUMHH;

YBaKEHHUS K TPYAY, JIOASIM TPYyJa U pe3ylbTaTaM TPyAOBOH IESTEIbHOCTH; TOTOBHOCTH K OCO3HAHHOMY BHIOODY
WHIWBUAYATbHON TPaeKTOPHUU

o0pazoBanus, Oyayiiei nmpodeccuu 1 peanu3anul COOCTBEHHBIX KU3HEHHBIX INIAHOB C yUETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMUH, HHTEPECOB U MOTpeOHOCTEH 0011IecTBa;

9KOJIOTHYECKOTO BOCTIUTAHUS:

9KOJIOTMYECKHU L1eJIecCO00pa3HOro OTHOMIEHH K IPUPOAE KaK MICTOYHHKY CYILECTBOBAHMS )KU3HU Ha 3eMIIe;

MOHUMAaHHSA IJI00aJILHOTO XapakTepa 3KOJIOTHICCKUX HpO6JIeM, BJIMAHUA S9KOHOMUYCCKUX MIPOLECCOB HA COCTOAHUEC
HPUPOJHOU U COLMAIIBHOM CPE/Ibl;



0CO3HaHU HEOOXOTUMOCTH HCITOIB30BaHUS TOCTIKEHHUI XUMHH ISl PEIICHNS BOIIPOCOB PAaIlHOHATIHFHOTO
MIPUPOIOTIONH30BAHUS;

AKTUBHOI'O HEMIPUSATHUS ACUCTBUM, MPUHOCSIIKX BPEl OKPYKaIOIEeH IPUPOIHOH Cpe/ie, YMEHHUS IPOTHO3UPOBATh
HEONMAronpUsATHBIC YKOJIOTUIECKHE TIOCIIEICTBUS IPEANPHHIMAEMbIX JIEHCTBUI U MPEI0TBPAIATh UX;

HaJIM4UA pa3BUTOI'O SKOJIOTMYCCKOI'0 MBIINUJICHHA, 3KOJIOTHUYECKOUN KYJBbTYPBbI, OIIbITa ACATCIbHOCTHU 3KOJOTUYECKOUN
HaIlpaBJICHHOCTH, YMCHU PYKOBOJACTBOBATLCA UMU B HO3HaBaTeJII>HOI71, KOMMYHI/IKaTI/IBHOI\/'I )41 COHI/IEUIBHOIZ IIPAKTHUKE,
CHOCOOHOCTH M YMEHHMSI aKTUBHO IMPOTUBOCTOSTH HJICOJIOTHH XeMo(hoOuu;

[IEHHOCTH HAy9IHOTO ITO3HAHWIS:

MHPOBO33pPEHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIICCTBEHHOM MTPAKTHKH;

MMOHUMAaHUS CTIeNU()UKHA XUMHUU KaK HAyKH, OCO3HaHUs e€ poiu B (GOPMUPOBAHUYU PAIMOHATBHOTO HAYYHOTO MBITILICHHS,
CO3/IaHUH IIETIOCTHOTO TIPECTABIECHNU 00 OKpYXKAroIIeM MUpe Kak 0 eIUHCTBE MPUPOIBI U YEIOBEKa, B IO3HAHUHU
MIPUPOTHBIX 3aKOHOMEPHOCTEN M PEIICHUH MPOOJIEM COXPaHEHUs PUPOTHOTO PAaBHOBECHS;

yOeXIEHHOCTH B 0CO00M 3HAYMMOCTH XUMUH ISl COBPEMEHHOM ITUBHIIM3AIMY: B €€ TYMaHUCTUYCCKOW HAIPABICHHOCTH U
Ba)KHOW POJIA B CO3/IaHUHM HOBOW 0a3bl MaTepUANTBHOMN KYJIbTYPBI, B PEIICHUH TII00ATBHBIX MMPOOJIEM YCTOHIHUBOTO
Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUCCKOH, MUIIEBOH M SKOJIOTHUYECKOM 6€301MacCHOCTH, B pa3BUTHH MCIHUIIUHEI,
o0ecCrieueHUH YCIIOBUH YCIICITHOTO TPYAa U 3KOJOTHUSCKHA KOM(POPTHOM KU3HU KaxI0TO YiIeHa O0IIeCTBa;
€CTECTBEHHO-HAYYHON I'PaMOTHOCTHU: MOHUMAaHUS CYLIIHOCTH METOA0B MO3HAHNUS, UCIIOJb3YEMbIX B €CTECTBEHHBIX HAayKaXx,
CHOCOOHOCTH MCTIONH30BATh MOyYaeMble 3HAHUS [T aHAIIN3a U OOBSICHEHUS SBJICHNH OKPYIKAIOIIero Mupa u
MMPOUCXOJAIINX B HEM H3M€H€HI/II>'I, YMEHUA €J1aTh 000CHOBAaHHBIE 3aKJIIOYEHHST HA OCHOBE Hay4YHBbIX (baKTOB u
HMMEIOIIUXCS JAHHBIX C LEJIBIO MOIYYSHHsI IOCTOBEPHBIX BEHIBOJIOB;

CIOCOOHOCTH CaMOCTOSATENBHO HCIIOJIE30BaTh XUMUYECKHE 3HAHUS JIJIS pEIIeHUs POOJIeM B peallbHBIX JKU3HEHHBIX
CUTYalUsiIX;

HHTepeca K M03HaHUIO, UCCIIEeI0BATEeIbCKON NesITeTbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHHUIO 1 CaMOOOPa30BaHUIO, K AKTHBHOMY MOJyUYSHHIO HOBBIX
3HAaHUH 110 XUMUHU B COOTBETCTBUH C KU3HEHHBIMH MTOTPEOHOCTIM;

WHTEpeca K 0COOCHHOCTSM TPy/ia B pa3invHbIX cepax nmpodeccnoHanbHON A TeNbHOCTH.



METAIIPEAMETHBIE PE3YJIbTATBI

MertanpeaMeTHbBIE Pe3yIbTaThl OCBOSHHS MPOrPaMMbl 110 XUMHHU Ha YPOBHE CPEeTHET0 00IIero oopa3oBaHusl BKIIOYAIOT:
3HAYUMBIE IS YOPMHUPOBAHUSI MUPOBO33PEHHS 00YUAFOIINXCSI MEXKIUCIUIUIMHAPHBIE (MEKIPEAMETHbIC) OOLICHAYyYHbIE
TIIOHATHSA, OTpaXXaroIue HEJIOCTHOCTH HEiy‘IHOﬁ KapTUHbI MUpa U CHGHI/I(I)I/IKy METOJI0B IMO3HAHWSA, UCIIOJIB3YEMBIX B
€CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO, SHEPTHs, SIBICHIE, IPOLIECC, CHCTEMa, HayYHbIH (DaKT, MPUHINIL, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPHS, UCCIIeI0BaHUE, HAOII0ICHUE, U3MEPEHHUE, SKCIIEPUMEHT U IPyTHUE);

yHHUBepcajbHble yueOHbIe IeHcTBUS (II03HABATEIbHbIE, KOMMYHUKATHBHBIE, PETyJIITHBHbIC), 00ECIIEUMBAIOIIIE
(dhopMupoBanue PyHKIIMOHATHHON IPAMOTHOCTH M COIIMATIBHON KOMITETEHIIMH 00YYatOIIUXCS;

CIOCOOHOCTh  OOYYaIOMIMXCA HCIOJIB30BaTh OCBOCHHBIC MEXKIUCIUIUIMHAPHBIE, MUPOBO33PEHYECKHE 3HAHUS U
YHUBEpCaIbHBIE YIeOHbIE IEHCTBUS B IIO3HABATENIEHON U COIMANBHOM MPaKTHKE.

MeTaHpeZ[MeTHBIe PE3YIbTAThI OTPAXKAIOT OBJIAACHNUEC YHUBCPCAIIbHBIMU yqe6HBIMI/I IIO3HaBaTCIbHBIMH,
KOMMYHHKAaTUBHBIMH U PETYJISITUBHBIMU JEHCTBUAMHU.

[lo3naBaTenbHbIe yHUBEPCANbHBIE YU€OHbIE JCHCTBUS

0a30BbI€ JIOTHUECKHE AECHCTBHUA:

CaMOCTOSITEBHO (HOPMYITHPOBATH U aKTYaTU3UPOBATh MPOOIIEMY, pacCMaTpHBaTh €€ BCECTOPOHHE;

OTIPENETATH LENH AEITEIbHOCTH, 3a/1aBask MapaMETPhl U KPUTEPUH UX JOCTUKEHUS, COOTHOCUTD PE3YIIbTATHI IEATENBHOCTH
C IIOCTaBJICHHBIMU LIEIISIMH;

HCIIOJI30BAaTh NP OCBOCHUHU 3HAHUN HpI/IéMBI JIOTUYECKOT'O MBIIIIJICHUA: BBIACIIATE XapaKTCPHBIC ITPU3HAKU MOHATUH U
yCTaHaBIMBATh MX B3aMMOCBSI3b, NCIIOJIb30BaTh COOTBETCTBYIOIIME MMOHATHUS Il OOBSICHEHHUS OTACIBHBIX (PAKTOB U
SIBIICHMI,

BI)I6I/IpaTB OCHOBAHHUA U KPUTCPUUN JJIA KHaCCI/I(bI/IKaI_H/II/I BCIHICCTB U XUMHYCCKUX peaKuHﬁ;

YCTaHaBJIMBATh MPUYIUHHO-CIICACTBCHHBIC CBA3U MCIKIY U3YUACMbBIMU ABJICHUSIMU,

CTPOUTH JIOTMYECKHE PACCYKICHUS (MHAYKTHBHBIC, IeAyKTHBHBIC, TI0 aHAIIOTUH ), BBISIBIATH 3aKOHOMEPHOCTH H
IIPOTUBOPEYHS B pACCMaTPUBAEMBIX SBJICHUAX, (POPMYJINPOBATH BBIBOABI U 3aKJIIOYECHNUS;

MIPUMCHSATH B MIPOLECCE ITO3HAHUA UCIIOJIB3YEMBIC B XUMHUU CUMBOJIMYCCKUC (3HaKOBHe) MOACIN, HpCOGpaSOBblBaTB
MOJIENIbHBIE TIPEACTABICHUS — XAMUYECKHI 3HaK (CHMBOJI) 3JIEMEHTa, XUMHYecKas (QopMmylia, YpaBHEHHE XUMHUYECKOH



PeaxIim — Py pelIeHny y4eOHBIX TIO3HaBATENbHBIX U MPAKTHYECKUX 3a/1a4, TPUMEHSATh Ha3BaHHBIE MOJIEITFHBIC
NMpEACTaBJICHUA JIA BBIABJICHHA XaPAKTCPHBIX ITPU3HAKOB U3Y4YA€MBIX BEIIECTB U XUMHUYCCKUX peaKHI/Iﬁ.

0a30BbIE HCCIIEIOBATEIbCKHE ACHCTBHS:

BIIa/IETh OCHOBAMH METOJIOB HAYYHOTO ITO3HAHMSI BEIECTB U XUMHYECKUX PEAKIIHA;

(dbopMyIUpOBaTh e U 33/1a9H UCCIICIOBAHUS, UCTIOJIL30BATh TIOCTABIICHHBIE 1 CAMOCTOSITETIbHO c(hOpMYITHPOBaHHEIE
BOIIPOCHI B KAY€CTBC MHCTPYMCHTA MMO3HAHUA U OCHOBBI JIA (I)OpMI/IpOBaHI/IH THUINOTE3bI IO MPOBEPKE NPABUIIBHOCTH
BBICKA3bIBAEMBIX CYXKICHHI;

BJIa/IETh HABBIKAMU CAMOCTOATEIHHOTO TUNIAHMPOBAHUS U IPOBEACHUS YUSHHUECKNX IKCIIEPUMEHTOB, COBEPIIIEHCTBOBATH
yMEHUS HaOJII01aTh 3a X0I0M IPoIiecca, CaMOCTOSTEIBHO MTPOTHO3UPOBATH €r0 pe3ybTaT, GopMyIrpoBaTh 0000IIEHUS 1
BBIBOJIBI OTHOCHUTENIFHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHMUS, COCTABIATE OOOCHOBAHHBIA OTUET O MPOJCTaHHON
pabore;

MprOOpeTaTh OMBIT YICHNYECKON MUCCIET0BATENECKOM U MTPOEKTHON ACITEIHHOCTH, POSBISATH CIIOCOOHOCTh U TOTOBHOCTD
K CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PEHICHUs MPAKTUIECKUX 3a7a4, IPUMEHEHHUIO Pa3InYHbIX METOOB TIO3HAHHSI.
pabota ¢ uHpopMaIHen:

OPUEHTHPOBATHCS B PA3TNYHBIX UCTOYHHKAX HHPOpPMANNH (HaydIHO- MOMYJIApHAs TUTepaTypa XUMHIECKOTO COIEPKaHus,
CIpaBOYHBIE TOCOOUSI, pecypchl HTepHeTa), aHaIM3UPOBaTh HHPOPMAITUIO PA3IMYHBIX BHIOB U (POPM NpeACTaBICHHUS,
KPUTHUYECKU OLIEHUBATH €€ IOCTOBEPHOCTH M HEMPOTUBOPEYMBOCTD;

(hopMyTPOBaTh 3aIPOCH! ¥ IPUMEHATH PAa3IMYHBIE METOIBI IIPH MTOKCKe U 0TOOpe MH(pOpMaInu, HeOOXOUMOH /IS
BBIITOJTHCHU S y‘Ie6Hle 3aga4 onpez[enéHHoro THIIA,

MPHOOPETATh OMBIT UCIIOJIL30BaHUSI HH(DOPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTUH U Pa3INYHBIX MOMCKOBBIX CUCTEM;
CaMOCTOATEIBHO BBIOMPATh ONTUMAIBLHYIO (popMy mpeacTaBieHus HHbopMaIyH (CXeMBbI, TpapuKH, TUarpaMmbl, TAOJIUIIBL,
PUCYHKH U IpYTHE);

WCIIOJIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEACTBA MPH PadOTe ¢ XUMUUECKON HH(OpMaLreii: IpUMEHSTh
MeXIpeAMeTHbIC ((PU3NIeCKHe U MaTeMaTHIECKUe) 3HAKK U CUMBOJIBI, (hOPMYIIbI, a00peBUaTypbl, HOMEHKIATYPY;
HCTIIOTIb30BaTh 3HAKOBO-CHMBOJIMYECKUE CPEICTBA HATIISITHOCTH.

KomMmyHMKaTHBHBIC YHUBEpCATIbHbIE yUeOHBIC ICHCTBUS:



3aJlaBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOM TeMbI B XOJI€ TUAJIOTa U/WIIN IUCKYCCHH, BHICKA3bIBATh UJICH,
(hopMyITUPOBATH CBOW MPEJIOKEHUS OTHOCUTEIILHO BBITIOTHEHUS MTPEJIOKCHHON 3a/1a4H;

BBICTYIIATh C TIPE3CHTAINeN Pe3yIbTaTOB II03HABATEIBHOM IEATENIEHOCTH, MIOYYEHHBIX CAMOCTOSATENBHO HITH COBMECTHO
CO CBEPCTHUKAMH IMPH BHITIOJTHEHUH XUMAYECKOTO IKCIIEPUMEHTA, MPAKTUIECKON pabOTHI TI0 NCCIICIOBAHNIO CBOKCTB
M3y4aeMbIX BEIIECTB, pEAIM3allui Y4eOHOTO MPOEKTa, ¥ (DOPMYJIMPOBAThH BRIBOBI 10 PE3yJIbTaTaM MPOBEIEHHBIX
WCCIIEJIOBAaHMH MyTEM COTIIACOBaHUS TIO3UIIMH B X0J1€ 0OCYKICHUS U OOMEHa MHEHHSIMH.

PerynstuBHbIC yHUBEpCAIbHBIC YUEOHbIC ICHCTBHSA:

CaMOCTOSITEIBHO IUIAHUPOBAThH U OCYILLECTBIIATH CBOIO II03HABATEIbHYIO AESITEIbHOCTD, ONpeesss e€ Leld U 3a1a4H,
KOHTPOJINPOBATH U 110 Mepe HEOOXOTUMOCTH KOPPEKTUPOBATH MpeiIaraeMblil alTOPUTM IEHCTBHH MPH BBHITIOIHEHUN
yueOHBIX U HCCIIe0BATENbCKHX 3a/1a4, BBIOUpaTh Hanboee 3(h(eKTUBHBIN CIOCO0 WX PELICHUS C yYETOM MOTYUICHUS
HOBBIX 3HaHUH O BEIECTBAX U XUMUYECKHUX PEAKLUAX;

OCYIIECTBIISITH CAMOKOHTPOJIb JESITETFHOCTH Ha OCHOBE CAMOAHaIN3a M CaMOOIIEHKH.

NNPEAMETHBIE PE3VYJIBTATBI

[IpeameTHbIe pe3yabTaThl OCBOSHHS IPOrPaMMBbI IO XUMHH Ha yriTyOJIEHHOM YPOBHE Ha YPOBHE CPEIHET0 00LIero
00pa3oBaHus BKIIOYAIOT crienuUUecKre A1 y1eOHOro mpeaMera « XMMus HaydHble 3HaHUS, YMEHUS U CIIOCOOBI
JEWCTBHI IO OCBOGHUIO, MHTEPIIPETAINH U MPeoOPa30BaHHIO 3HAHWM, BUJIBI ACATEILHOCTH TI0 TIOTyUYEHHIO HOBOTO 3HAHUSI
U IPUMEHEHHIO 3HAHUH B Pa3IMYHBIX YYeOHBIX CHTYalUsX, a TAK)KE B PEaIbHbIX )KU3HEHHBIX CUTYAIHSIX, CBA3aHHBIX C
XUMHueH. B mporpamme no XuMuM NpeAMETHbBIE PE3yIbTaThl IPEACTABICHBI IO TOAaM U3Y4EHHUS.

10 KJIIACC

[IpenmeTHbIe pe3ynbTaThl 0OCBOEHUS Kypca «OpraHuyeckas XuMUs OTPa)KkaroT:

c(OpPMUPOBAHHOCTh MPEACTABICHUN: O MECTE U 3HAYCHUU OPTaHUYECKOI XMMHUHU B CUCTEME €CTECTBCHHBIX HAayK U €€ ponu
B 00ecTie4eHNH yCTOWIMBOTO Pa3BUTHS YEJIOBEUECTBA B PEIICHUH IIPOOIIEM SKOJIOTHUECKON, SHEPreTHUECKON



MUTIIEBOI 0€30MaCHOCTH, B Pa3BUTHH MEIUIINHBI, CO3IAHNH HOBBIX MaTE€PHAaJIOB, HOBBIX NCTOYHUKOB YHEPTHH, B
o0ecrieueHNH PalMoOHAILHOTO TIPHUPOJIOIONB30BaHU, B (POPMHUPOBAHUH MUPOBO33PECHUS H OOIIEH KyIbTyphI YEIOBEKa, a
TaKXe YKOJOrHYECKH 000CHOBAHHOTO OTHOILEHHS K CBOEMY 3[0POBBIO H IPUPOIHON Cpese;

BJIAJICHUE CUCTEMOM XUMHUYECKUX 3HAHUNA, KOTOpask BKIIFOYAET: OCHOBOIIOIATAIOIIUE TOHATHS — XUMHUUYECKHUM 3JIEMEHT,
aToM, SIIPO U DJIEKTPOHHAST 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OPOUTAIH, OCHOBHOE M BO30YKIEHHOE COCTOSIHHS aToMa,
m6p1/m1/13aum[ ATOMHBIX Op6I/ITaJIef/'I, HOH, MOJICKYJIa, BaAJICHTHOCTD, 3JICKTPOOTPUIATCIIbHOCTD, CTCIICHL OKUCJICHUS,
XMUMHYECKas CBS3b, MOJIb, MOJISIPHAS Macca, MOJISIPHBII 00bEM, YTIIEPOAHBIN CKeleT, (PYHKIIMOHANbHAS TPYIINa, paIuKall,
CTPYKTYpHBIE (OpMYIIBI (pa3BEPHYTHIE, COKpPAIIEHHBIE, CKEJIIETHBIE), N30MEPHS CTPYKTYPHAsI U IPOCTPAHCTBEHHAS
(reomeTpuueckasi, ONTHYECKas), U30MEPHI, TOMOJIOTUYECKHI Psijl, TOMOJIOTH, YTIEBOJOPOIbI, KHCIOPOA- U
a30TCOAEpIKaLINE OPraHNYECKUE COEANHEHMS, MOHOMED, TOJTUMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCIMHCHUS;, TCOPHUH, 3aKOHHI (Tepruoandeckuii 3akoH J[. 1. MeHnmeneeBa, TeOpus CTPOCHUS OPTaHHIECKHUX BemecTB A. M.
ByTtneposa, 3ak0H cOXpaHEHNsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS U MPEBPAIICHUS YJHEPTUN TIPU XUMUYECKHIX PEaKIUAX ),
3aKOHOMEPHOCTH, CHMBOJINYECKHUH A3BIK XMMHH, MUPOBO33pEHUYECKHIE 3HAHNS, JIeXKAIlUe B OCHOBE TOHUMaHU
NPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH; IPEICTABICHUS O MEXaHU3MAaX XUMHUECKUX PEAKLUH,
TEPMOJIMHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTSIX UX INPOTEKAaHUs, O B3aUMHOM BJIMSIHUM aTOMOB U IPYIII aTOMOB B
MoJIeKyJIax (MHIyKTUBHBINA 1 Me3oMepHBbIl 3¢ dekTsl, opuentanTs! [ u Il pona); gakromoruueckue cBeleHHS O CBOWCTBAX,
COCTaBe, MOJIyYeHUH 1 0€30MaCHOM HCIIOJIb30BAHUH BaKHEHUIIMX OPraHUYECKUX BEIIECTB B OBITY U IPaKTHYECKOH
NeSITETFHOCTH YeIOBeKa, OOINX HayYHBIX MPUHIMIIAX XUMHUYECKOTO TIPOU3BOJICTBA (HA MPUMEpPE IPON3BOICTBA METAHOIIA,
nepepadoTKH HEPTH);

c(OpPMUPOBAHHOCTh YMEHHH: BBISBIATH XapaKTEepHbIC MPU3HAKH MOHSATHH, YCTaHABINBATh X B3aUMOCBSI3b, HCIIOIb30BATh
COOTBETCTBYIOLLME OHSTHSI IPU OMMCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCAUHEHUI;
c(hOpMUPOBAHHOCTH YMEHHIA:

HCIOJIb30BaTh XUMHUECKYIO0 CHMBOJIMKY JJISl COCTaBJIEHUS MOJIEKYJISPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKpPAILIEHHBIX U
CKEJIETHBIX) (pOpMYIT OpraHMYECKUX BEIIECTB;

COCTABJIATh YPABHEHUSI XUMHUYECKHUX PEAKLUI U pACKPHIBATh UX CYIIHOCTh: OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUI
MIOCPENICTBOM COCTABIICHUS JIEKTPOHHOTO OamaHca 3TUX PeaKIui, peakinii MIOHHOTO0 0OMeHa IyTEM COCTaBIICHUS UX
MIOJIHBIX Y COKPALIEHHBIX HOHHBIX YPaBHEHHUI;



M3rOTaBIMBATh MOJEIH MOJIEKYJI OPIraHUYECKUX BEIECTB AJISI MIUTIOCTPAlMU UX XUMUYECKOTO U IPOCTPAHCTBEHHOI'O
CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHHI: YCTaHABINBATH IPUHAAJICKHOCTh U3YUYSHHBIX OPraHWYECKUX BEIIECTB 110 UX COCTaBY U
CTPOGHHIO K ONpeNesIEHHOMY KIIacCy/TpyIlle COSAUHEHHH, 1aBaTh UM HAa3BaHUsI [0 CHCTEMAaTHYeCKOM HOMEHKIIAType
(IUPAC) u npuBOINTH TPUBHAIbHBIE HA3BAHUS JJIS1 OTACIBHBIX MPEICTaBUTENEH OPraHNueCKX BEIIECTB (ITHIIEH,
alleTUIICH, TOIYOJI, TIUIEPHH, STHICHIIINKOIb, peHo, (hopMabaeru, aleTalbIer i, aleTOH, MypaBbUHas KHCIIOTA,
YKCYCHasl KHCJIOTa, CTeapUHOBAs, OJICMHOBAS, TaJIbMUTHHOBAS KMCIIOTHI, TTIUIMH, ajlaHuH, MallbT03a, PPyKTO3a, aHUIMH,
JOUBHUHWI, U30IIPEH, XJIOPOIPEH, CTUPOI U IPyTHUE);

c(OpPMUPOBAHHOCTh YMEHHS OIIPEICIISTh BUJ XMMHUYECKOW CBSI3U B OPraHUYECKUX COCMHEHUAX (KOBaJICHTHAS U HOHHAS
CBSI3b, G- U T-CBSI3b, BOJAOPOIHAS CBA3b);

c(OpPMUPOBAHHOCTh YMEHHS IPUMEHSATH MTOJIOKEHUSI TEOPUH CTPOEHUS opraHnieckux Bemects A. M. Bytneposa ans
0OBSCHEHHS] 32aBUCHMOCTH CBOMCTB BEILIECTB OT MX COCTAaBa M CTPOCHMUSI,;

c(OpPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHUE, (PU3NIECKHEe U XUMUYECKUE CBOWCTBA TUITMYHBIX
NpeAcTaBUTENeH pa3IMYHbIX KIaCCOB OPTaHMUYECKHUX BELISCTB: aJIKAHOB, IUKJIOAIKAHOB, aJIKEHOB, aJIKaJUCHOB, aJIKHHOB,
apOMaTHUYECKHUX YIJIEBOAOPOIOB, CIIMPTOB, albJCTHUI0B, KETOHOB, KAPOOHOBBIX KHCIIOT, IPOCTHIX U CIOKHBIX 3(GHPOB,
KHUPOB, HUTPOCOETMHEHNUH 1 aMUHOB, aMUHOKHCIIOT, OEJIKOB, YTIIEBOAOB (MOHO-, IU- U TOJINCAXAPU/IOB), HILTIOCTPUPOBATH
TEHETUYECKYIO CBSA3b MEXIYy HUMU YPaBHEHHUSIMH COOTBETCTBYIOLIMX XUMUYECKUX PEAKIIUI C UCIOJIB30BAaHUEM
CTPYKTYPHBIX (popmMyIT;

c(hOpMUPOBAHHOCTH YMEHHS MOATBEP)KIAaTh Ha KOHKPETHBIX MPUMEpax XapaKkTep 3aBUCUMOCTH PEaKIIMOHHON
CIOCOOHOCTH OPTraHUYECKUX COCAMHEHHI OT KPaTHOCTH M TUIAa KOBaJICHTHOM CBSI3H (G- M T-CBSI3M), B3AUMHOT'O BIUSHHUS
aTOMOB M I'PYIIIl aTOMOB B MOJICKYJIax;

c(hOpMUPOBAHHOCTH YMEHHS XapaKTePH30BaTh HCTOYHUKH YTIIEBOIOPOIHOTO CHIPhA (HE(Th, MPUPOAHBII ra3, yroib),
CIOCO0BI ero nepepaboTKU U MPAKTHYECKOe MPUMEHEHUE MTPOILYKTOB epepabOTKu;

c(OpPMUPOBAHHOCTH BJIAACHUS CUCTEMOW 3HAaHUH O €CTECTBEHHO-HAyYHBIX METO/IaX MO3HAHUS — HAOJI0ACHUH, U3MEPEHIUH,
MOJIEIIUPOBAHNH, FKCIIEPUMEHTE (peaJbHOM M MBICIIEHHOM) M YMEHUS IPUMEHSTh 3TH 3HAHHUS;

c(OpPMHUPOBAHHOCTh YMEHHS IPUMEHSTH OCHOBHBIE OTIEPAIU MBICITUTENEHON JISATEIbHOCTH — aHallM3 W CUHTE3,
cpaBHeHHUe, 0000IICHHE,



CHCTEMaTH3AINIO, BBISIBJICHHE IPUIMHHO-CIIEICTBEHHBIX CBSI3€H — JIJIsl M3YUESHHS CBOMCTB BEUIECTB U XUMHUYIECKHX
peaxkuuii;

c(hOpPMUPOBAHHOCTh YMEHHI1: BBISBIISTH B3aMMOCBS3b XUMHUECKUX 3HAHUH C MMOHITHAMU U MPEACTABICHUIMU APYTUX
€CTECTBEHHO-HAYYHBIX ITPEIMETOB I 00Jiee OCO3HAHHOTO MMOHUMAaHUS CYIITHOCTH MaTEepHUATbHOTO eINHCTBA MUPA,
HUCII0JIB30BAaTh CUCTEMHBIC 3HAHUSA 110 OpFaHquCKOﬁ XUMHUHN I OOBSICHEHUS 1 MIPOrHO3UPOBaHUA HBHCHHﬁ, UMCIOIINX
€CTECTBEHHO-HAYYHYIO MTPUPOLY;

c(hOpMUPOBAHHOCTh YMEHHIA: TPOBOANUTH PACUYETHI 10 XUMHUIECKUM (HOPMYJIaM B ypaBHEHUSIM XUMHYECKUX PEAKIH C
HCITOJIb30BaHNEM (PU3HUECKHUX BEIMYHH (Macca, 00hEM ra3oB, KOJIHMYECTBO BEIIECTBA), XapaKTePU3YIOIMIUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBLI: paC‘IéTI)I 10 HaXO0XJICHUIO XUMHYECKON q)OpMy.]'H)I BEUIECTBA 110 U3BECTHBIM MACCOBBIM 0OJISIM
XUMHYECKUX IEMEHTOB, IPOAYKTaM CTOPaHUs, IIIOTHOCTU ra3000pa3HBIX BEUIECTB;

c(hOpMHUPOBAHHOCTh YMEHHIA: TPOTHO3UPOBATh, AHATM3UPOBATH U OIIEHUBATH C MO3UIHI SKOJIOTHYECKONW O€30MIacCHOCTH
MOCJICACTBYS OBITOBOM M MTPOM3BOACTBEHHOM NCSATEILHOCTH YEIOBEKA, CBI3aHHOMU C Mepepabd0TKOM BEIIECTB,
WCIIOJIb30BATh MOJTyUYCHHBIC 3HAHUS JUTSI IPUHSTHS TPAMOTHBIX PEIICHUH MPOOJIeM B CUTYAIUSIX, CBA3aHHBIX C XUMHCH;
c(hOpMUPOBAHHOCTh YMEHHI: CAMOCTOSATENHHO TUTAHUPOBATH M MMPOBOAUTH XUMUYECKHI SKCIIEPUMEHT (ITOTydYeHHE U
M3yYeHHE CBOWCTB OPTaHNYECKHUX BEIIECTB, KAUECTBEHHBIE PEAKITUH YTIIEBOIOPOIOB PA3IMYHBIX KIIACCOB H
KHCJIOPOJICOJICPKAIIUX OPraHMUYECKUX BEIIECTB, PEIICHUE YKCIICPUMEHTAIILHBIX 3a/1a4 10 PACIIO3HABAHUIO OPTaHUYECKHIX
BEIIECTB) C COOIOICHHEM IIPaBUiI 0€30IaCHOTO OOPAIIICHHUS C BEIIECTBAMHE U JIA0OPATOPHBIM 000PYI0BaHUEM,
(hopMyTUpPOBATH IIETh UCCIEIOBAHMS, TIPEJCTABIATE B PA3TMYHON (DOpMe pe3yIbTaThl SKCIIEPUMEHTa, aHAIIM3UPOBATh U
OLICHMUBAThb UX JOCTOBCPHOCTD,

c(hOPMUPOBAHHOCTh YMEHHUIA:

COOJIFOIaTh TPABUIIA HKOJIOTHYECKH L[EIeCO00Pa3HOTO MMOBEACHHS B OBITY U TPYIOBOW JAEATEIHHOCTH B LENSIX COXPAHEHHS
CBOETO 3/I0POBbSI, OKPY’KAIOIIEH TPUPOIHON CPEbl U TIOCTUKEHUS €€ YCTOMYUBOTO pa3BUTHS;

OCO3HaBaTh OITACHOCTb TOKCHUYECKOI'O HCﬁCTBHﬂ Ha JXMBbBIC OPraHU3MBbI onpenenéHme OpraHn4yeCKux BCUICCTB, IOHUMaAs
cMbica nokazatens [TK;

aHAITM3UPOBATH 11e7IecO00Pa3HOCTh MPUMEHEHHS OPTaHHYECKUX BEIIECTB B TPOMBIIUIEHHOCTH U B OBITY C TOYKH 3PEHUS
COOTHOIICHHUS PUCK-TIOJIB3a;

c(hOPMUPOBAHHOCTh YMEHHI1: OCYIICCTBIIATH IIEJICHANPABICHHBIN TOUCK XUMHUYECKOW MHPOPMAIUH B PA3IMYHBIX
WCTOYHWKAX (Hay4Has U yueOHO-Hay4YHAas TUTepaTypa, CpeaCcTBa MaccoBoi MHpopManuu, IHTepHET U pyTHe),
KPUTHYECKH aHAJTM3UPOBATh XUMHUUECKYIO HHPOPMAIHIO, iepepadaThiBaTh €€ U UCTIONH30BATh B COOTBETCTBUH C
MOCTaBJICHHOH yueOHO! 3a1auei.



11 KITACC

[IpenmeTHbIe pe3yabpTaThl OCBOCHU Kypca «OO0IIas U HeopraHudecKast XUMUS OTPaXaroT:

c(OpPMUPOBAHHOCTH MPEACTABICHUN: O MaTEpUAILHOM €IUHCTBE MUPA, 3AKOHOMEPHOCTSIX U MO3HABAEMOCTH SIBJICHUHN
MIPUPOABI, O MECTE M 3HAYEHHH XMMHUH B CUCTEME €CTECTBEHHBIX HAYK U €€ pOJIU B 00ECIIEYCHUH YCTOMYMBOIO Pa3BUTHS, B
pelIeHnH IPoOIIeM SKOJIOTHIECKOM, SHEPTETHUECKON 1 MHUIIEBO 0€301MacHOCTH, B PA3BUTHH MEIUIHEI, CO3JaHUN HOBBIX
MaTepHajoB, HOBBIX HCTOUHMKOB DHEPTUH, B 00E€CIIEUCHHN PAIHOHATILHOTO MIPUPOAOTIONB30BaHHA, B POPMUPOBAHUHU
MHUPOBO33PEHHS M 001N KYJIbTYpPHI YEJIOBEKA, a TAKXKE SKOJIOTHUECKH 000CHOBAHHOTO OTHOLICHHS K CBOEMY 3JJOPOBBIO U
MIPUPOJIHOMN Cpeie;

BJIaICHUC CUCTEMON XMMHUUYECKHX 3H3HHI71, KOTOpasd BKIIIOYACT: OCHOBOIIOJIAraronue rnoHsaTus — XUMHUYECKHI 3JICMCHT,
aToM, SAPO aToMa, U30TOIIBL, JIEKTPOHHAst 000JI04YKa aToMa, S-, p-, d-aTOMHBIE OpOUTAaIN, OCHOBHOE U BO30YKIEHHOE
COCTOSIHMSI aTOMa, THOpUAN3aIis aTOMHBIX OpOUTalel, HOH, MOJIEKYJIa, BAJICHTHOCTh, JJIEKTPOOTPULIATEIbHOCTh, CTETICHb
OKHCJICHISI, XUMUYIECKas CBA3b (KOBAJICHTHAS, MOHHAS, METAJUTHIECKAasl, BOJOPOIHAS ), KPUCTAILUTHICCKAS PEIIETKA,
XMUMHMUECKas peaklus, pacTBOP, SIEKTPOIUTHI, HEINEKTPOIUTHI, JEKTPOIUTHIECKAs JUCCOIMALNSA, CTETIEHb IMCCOLNAINH,
BOJIOPOJHBII [TOKa3aTeNb, OKUCINTEIb, BOCCTAHOBHUTENb, TEIUIOBOH 3(h(heKT XuMHUeCcKOi peakiuu, CKOPOCTh XUMHYECKON
peaxnyu, XMMU4EeCKOE PABHOBECUE; TECOPUU U 3aKOHBI (TEOPHS 3JIEKTPOIUTHUECKON AUCCOLUALINY, IEPUOIUIECKUN 3aKOH
J.. MenaeneeBa, 3aKOH COXPAaHEHHsI MACCHI BEIIECTB, 3aKOH COXPAHECHHUS U IIPEBPALLECHUS] YHEPTUU IIPH XUMUYECKUX
peaxuusx, 3aKOH NOCTOSHCTBA COCTaBa BEILIECTB, 3aKOH JACHCTBYIOIMX Macc), 3aKOHOMEPHOCTH, CHMBOJIMUECKHUH SI3bIK
XMMUH, MUPOBO33PEHYECKHE 3HAHNUS, JISKAILUE B OCHOBE IOHUMAHUS IPUYMHHOCTH U CUCTEMHOCTU XUMHYECKHX SIBJICHUH;
COBPEMECHHBIC IPCACTABJIICHUA O CTPOCHHNHU BCUICCTBA HA AaTOMHOM, HOHHO-MOJICKYJIAPHOM U HAIMOJICKYJIIDHOM YPOBHSIX,
MIPEJICTaBJICHUS O MEXaHU3MaX XUMHUECKUX PEaKINi, TEpPMOJANHAMUYECKUX U KUHETHUYECKHUX 3aKOHOMEPHOCTAX MX
MPOTEKaHUs, 0 XMMUYECKOM PaBHOBECHH, PACTBOPAX U AUCIEPCHBIX CUCTEMaX; (PaKTOJIOIMIECKUE CBEICHUS O CBOMCTBAX,
coCTaBe, MOYYeHNH 1 0€301MacHOM HCIIOIB30BAaHIH BAKHEHIITNX HEOPTAaHNIECKHX BEIIECTB B OBITY M MPAKTHIECKOM
JACATCIBbHOCTH YC€JIOBCKA, O6HII/IX HAaY4YHBIX IIPUHIUIIAX XUMHUYECKOTO IPOMU3BOACTBA,

c(OpMUPOBAHHOCTh YMEHHI: BBISBIIATH XapaKTEepHbIC IPU3HAKH MOHSATHH, YCTaHABINBATh X B3aUMOCBSI3b, HCIIOIb30BATh
COOTBETCTBYIOILME ITOHATHS IIPHU ONMCAHUU HEOPTaHMUYECKHUX BELIECTB U UX IPEBPALICHU;



c(hOpMUPOBAHHOCTH YMEHHS UCITOIB30BATh XUMHUYECKYIO CHMBOJIHKY IS COCTaBJICHUS (POPMYJT BEIIECTB M YPaBHEHUH
XUMHYECKUX peakiuii, cucreMatudeckyio HoMeHkIatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTAETIHHBIX BEIIECTB;
c(OpPMUPOBAHHOCTH YMEHHS OIIPEIEISTh BaJIGHTHOCTD U CTEIEHb OKUCIICHUS XUMUYECKUX DJIEMEHTOB B COCIMHEHUSX, BU]L
XUMHYECKOW CBs3M (KOBAJICHTHASI, MOHHAS, METAJUIMYECKast, BOJOPOIHAS), TUT KPUCTAILITNIECKOH PEMIETKA KOHKPETHOTO
BEIIECTBA;

c(OpPMUPOBAHHOCTh YMEHHSI OOBACHITH 3aBUCIMOCTh CBOMCTB BEIIECTB OT BUIa XUMHUECKON CBSI3H U THUIIA
KPUCTAJUTMYECKON PEeMIETKH, OOMEHHBIA U IOHOPHO-AKIIETITOPHBI MEXaHU3MBI 00pa30BaHMs KOBAJICHTHOH CBS3H;
c(hOpMUPOBAHHOCTh YMEHHI: KIIACCU(PHUIIMPOBATH: HEOPTAHNIECKHE BEIIECTBA IO UX COCTABY, XUMHUECKUE PEAKIINH 110
Pa3IMYHBIM HpU3HAKaM (YUCITy U COCTaBY PearHpyIONINX BEHIECTB, TEIIIOBOMY 3D (HEKTy peakiiu, N3MEHEHHIO CTeTICHEH
OKHCJIEHUS 3JIEMEHTOB, 00PaTUMOCTH, YYaCTHIO KaTalu3aTopa U APYTHE); CAMOCTOATEIILHO BEIOMPATh OCHOBAHUS U
KPUTEPUU IS KITAaCCU(PUKAIIIH H3Y9IaeMbIX BEIIECTB U XUMHUYECKHUX PEaKInil;

chopMHPOBAHHOCTh YMEHHUS PACKPBIBATH CMBICI ITepuoandeckoro 3akona /1. M. MenzeneeBa u JeMOHCTPUPOBATH €TI0
CHCTEMaTU3UPYIOLIYI0, OOBSICHUTENBHYIO U MIPOrHOCTHYECKYIO (DYyHKIINY;

c(hOpMHUPOBAHHOCTh YMEHHI: XapaKTePH30BaTh IIEKTPOHHOE CTPOCHNE aTOMOB  HOHOB XUMHUYECKHX 3JIEMEHTOB
nepBoro—uerBéproro nepuoioB [lepuoauyeckoid cucrembl J.JMI. MenneneeBa, HCHOAb3YsS TMOHSITHUS
«QHEPreTHUECKHE YPOBHU», «IHEPTETUICCKUE TOLYPOBHIY, «S-, P-, d-aTOMHBIE OPOUTAIII», KOCHOBHOE M BO30YKIAEHHOE
SHEPreTHYECKHE COCTOSHHS aTOMay; OOBSACHITH 3aKOHOMEPHOCTH U3MEHEHHS CBOUCTB XMMUYECKUX JIEMEHTOB U HX
coeMHEeHuH 1o nepuoaam u rpynmnam Ilepuoanueckoit cuctemsl Jl. 1. MeHieneeBa, BajleHTHbIE BO3MOKHOCTH aTOMOB
3JIEMEHTOB Ha OCHOBE CTPOEHHS UX 3JIEKTPOHHBIX 000JI0UEK;

c(OpPMHUPOBAHHOCTh YMEHHI: XapaKTEpU30BaTh (OMMCHIBAThH) O0IINE XUMHYECKHIE CBOMCTBA BEILIECTB PAa3IMUHBIX KIACCOB,
MTOITBEPKIATh CYIIECTBOBAHNE TEHETHUECKON CBS3H MEX/Ty HEOPTaHMUECKUMH BEIIECTBAMH C TIOMOIIBIO YpaBHEHUI
COOTBETCTBYIOIINX XUMHUYECKUX PEaKIInii;

c(OpPMHUPOBAHHOCTh YMEHHS PACKPHIBATH CYIIHOCTh: OKUCIUTEILHO- BOCCTAHOBUTEIBHBIX PEaKIUi ITOCPEACTBOM
COCTaBJICHUS DIIEKTPOHHOTO 0allaHCa dTUX PEaKINii; PeaKkinii MOHHOTO 0OMEHa IMyTEM COCTABIICHUS MX MOJHBIX U
COKpaIIEHHBIX MOHHBIX YPABHEHUH; peakInii THAPOIIN3a; PeaKInid KOMILIEKCO00pa3oBaHus (Ha IpuMepe
THIPOKCOKOMILJIEKCOB IIMHKA U aJIFOMUHUSA);



c(OpPMUPOBAHHOCTh YMEHHS OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHUS XMMUYECKUX PEAKLUH ¢ yIETOM UX
JHEPreTUYECKUX XapaKTEPUCTHK, XapaKTep U3MEHEHUS CKOPOCTH XUMUYECKON peaklMi B 3aBUCUMOCTH OT Pa3IMYHBIX
(haKTOpOB, a TAKXKE XapaKTep CMEIIECHHUsI XHMUYECKOTO PAaBHOBECHSI 101 BIMSHIEM BHELITHUX Bo3AeHcTBUl (puHIum Jle
[arenne);

c(hOpMUPOBAHHOCTH YMEHHS XapaKTEPH30BaTh XMMHUYECKUE PEAKIIH, JeKaIle B OCHOBE MMPOMBIIIJICHHOTO TOTyIeHUS
CEpHOM KHCIIOTHI, aMMHaKa, OOIMe HayYHbIe TPUHIUIBI XUMHUUYECKHUX MPOU3BOJICTB; L1eI1eCO00Pa3HOCTh MPUMEHEHHS
HEOPraHWYECKUX BEIIECTB B IPOMBIIIIIEHHOCTH U B OBITY C TOYKH 3PEHHSI COOTHOLLIECHHUS PUCK-TIOJB3A,;
c(OpPMUPOBAaHHOCTH BJIAJECHUS CUCTEMON 3HAHUH O METOJaX Hay4HOI'O IIO3HAHMS SIBJICHUH NpUPObI — HAaOII0IEeHHE,
M3MEepeHHe, MOJeIMPOBaHNE, IKCIIEPUMEHT (peabHBIN 1 MBICIIEHHBIN ), NCIIOIB3yEeMbIX B €CTECTBEHHBIX HayKaX, YMEHUS
MPUMEHSTh 3TH 3HAHUS NP SKCIIEPUMEHTAIBLHOM HUCCIICIOBAHUH BELIECTB U ISl OOBSCHEHUS! XUMUYECKHX SBJICHUH,
HUMEIOLIIX MECTO B IPUPOJIE, MPAKTUUECKON AEATEIbHOCTH YEI0BEKa U B IIOBCEIHEBHOM KHU3HU;

c(hOpMUPOBAHHOCTH YMEHHS BBISBIISATH B3aMMOCBSA3b XUMHUECKUX 3HAHUH C MMOHATHAMH U MPEACTABICHUAMU APYTUX
€CTECTBEHHO-HAYYHBIX MTPEIMETOB Jisl 00Jiee 0CO3HAHHOTO OHUMAaHUS MaTepHaIbHOTO SMHCTBA MUDPA;
c(OpMHUPOBAHHOCTH YMEHHS IPOBOANUTE PACUEThI: C UCIIOIB30BAHUEM MOHATHI «MaccoBasi JOJISI BEIIECTBA B PACTBOPE» U
«MOJISIPHAs! KOHIIGHTPALMS»; MAacChl BEILIECTBA MM 00BbEMa Tra3a 10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE WM O0BEMY
OJTHOTO M3 YYaCTBYIOIIMX B PEaKIMH BEIIECTB; TEIJIOBOT0 3P eKTa peakiu; 3HaUECHHs BOJIOPOJHOTO IMOKA3aTEes
PacTBOPOB KUCIOT U LIENOYEH C M3BECTHON CTETNIEHBIO IUCCOLMALIMK; Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) POIYKTa
peaKuyu, eciid OHO U3 UCXOJHBIX BEILECTB JaHO B BUJE PACTBOPA C ONpeIesIEHHON MacCOBOMH 10JIeil pacTBOPEHHOTO
BEIIECTBA WIN IaHO B U30BITKE (MMEET IIPUMECH); JJOJIU BBIX0O/A IIPOIYKTa peaKUu; 00bEMHBIX OTHOLIEHUI ra3oB;
c(OpPMUPOBAHHOCTh YMEHHI: CAMOCTOATENIFHO INIAHUPOBATH U IPOBOANUTH XMMUYECKUH SKCIIEPUMEHT (IIPOBEICHHE
peakurii HFOHHOro 0OMeHa, MOATBEPKICHHE KAUeCTBEHHOIO COCTaBa HEOPIaHNUECKUX BEILECTB, ONPEACICHUE CPEIb
PacTBOPOB BEMIECTB C TIOMOIIBIO0 WHANKATOPOB, H3YUCHHE BIMSHHS PA3IMIHBIX (PAKTOPOB HA CKOPOCTH XUMHUIECKOH
peaKnuu, peleHne SKCIepUuMEeHTANBHBIX 3a1a4 1o TeMaM «Metamnsy u «Hemerane») ¢ cobmoaeHueM npaBuil
0e3omacHOro oOpaleHus ¢ BelecTBaMH U 1JabOpaTOpHBIM 000pyAOBaHKEM, (POPMYIUPOBATH LENIb HCCICAOBAHMS,
IPEACTaBIATh B Pa3InuHON (OopMe Pe3yJsIbTaThl SKCIIEPUMEHTA, aHAIU3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;



c(hopMHEPOBAHHOCTh YMEHHUH: COOITIOATh TPABHJIA TTOJIE30BAHIS XUMUYECKOHN TIOCY 0N 1 JIA0OpAaTOPHBEIM 000pYIOBAHHUEM,
oOpallleH sl ¢ BEIIECTBAMHU B COOTBETCTBUU ¢ MHCTPYKIHSMH I10 BBHITIOJHEHHIO JTJA00PaTOPHBIX XUMHUUECKUX OIBITOB,
9KOJIOTUYECKH 1IEJIECO00Pa3HOTO TOBECHHUS B OBITY U TPYIOBOM JCSITEILHOCTH B LIEISIX COXPAHEHUS CBOETO 37I0POBbS,
OKPY>KaIOIIEeH MPUPOTHON CpPelbl U TOCTIDKEHHS €€ yCTOMYNBOTO Pa3BUTHS, OCO3HABATH OMMACHOCTh TOKCHYECKOTO
JIEUCTBUS HA XKUBbIE OPraHU3MBbI ONPEIEIEHHBIX HEOPTaHUUECKUX BEUIECTB, MOHKUMAs cMbIci nokazarens [1JIK;
c(hOPMUPOBAHHOCTh YMEHHI1: OCYIICCTBIIATH IIEJICHANPABICHHBIN TOUCK XMMHUYSCKOM HHPOPMAIUH B Pa3IMYHBIX
WCTOYHMKAX (Hay4Has U yueOHO-Hay4YHas JTUTepaTypa, CpeaCcTBa MaccoBoi HHpopManuu, IHTepHET U npyrHe),
KPUTHYECKH aHATU3UPOBATh XUMHUYECKYIO HHPOPMAIIHIO, TiepepadaThiBaTh €€ U UCTIONh30BATh B COOTBETCTBUH C
MOCTaBJICHHOHN y4ueOHOM 3a1auei.
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ITOYPOYHOE INTAHMPOBAHUE 10 KJIACC

Ne /i1

Tema ypoka

KomnuecTBO Yyacos

ONEeKTpOHHBIE

Bcero

KountponbHbie
paboThI

IIpakTuueckue
[paboTHI

uuQpoBLIe
oOpa3oBaTelbHbIe

[pecypchI

[IpeameT 1 3HaUECHUE OPraHUYECKON XUMUM,
MpeICTaBIEHuE 0 MHOT000pa3uu
OPraHUYECKUX COEAUHEHUN

DIEeKTPOHHOE CTPOCHUE aTOMa yTiiepo/ia (OCHOBHOE U
BO30YXIEHHOE COCTOSTHHUSA).
BasneHTHbIC BO3MOXHOCTH aTOMa yTIiepo/ia

XuMHUYecKas CBI3b B OpraHn4yeCcKux
COeMHEHHUIX. MeXxaHn3Mbl 00pa3oBaHus
KOBAJICHTHOM CBSI3H1, CIIOCOOBI pa3phiBa CBsI3Ei

Teopust CTpoeHUSI OpraHUYECKUX CoeMHEHUN A. M.
Byrneposa

Buel m3oMepun: CTpyKTypHas,
MpPOCTPaHCTBEHHAS. DJIEKTPOHHBIE 9P PEKTHI B
MOJIEKYJIaX OpraHN4YeCKUX COeANHEHUN

[MpeacrarieHue o KIacCUPUKAIUU U
cucrematnieckas Homenkinarypa (IUPAC)
OpPTaHUYCCKUX BCHICCTB

[

Knaccudukanus peakiyii B OpraHM4eCcKoi XUMHUN

Cucremarusaiys 1 00001IEHUE 3HAHUN IO




TEeMC

IAJIKaHbI: TOMOJIOTHYECKUH psif, obmas Gopmyna,
HOMEHKJIaTypa U U30Mepus,

9JIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJI

10

Ddusnueckue U XUMUIECKUE CBOMCTBA aJIKAHOB

11

Haxoxnenue ankaHoB B mpupojie. CriocoOsbr
MOJTy4eHUs ¥ TPUMEHEHHE aTKaHOB

12

[ukiroankansl: obmas Gopmyia,

HOMEHKJIaTypa U H30MepHsl, 0COOEHHOCTH CTPOCHHUS
M XUMUYECKHUX CBOWCTB, CIIOCOOBI

MOJYYCHUS U IPUMCHEHHE

13

Pemenne pacu€THBIX 3a7a9 HAa ONIPE/ICIICHIC
MOJICKYJIAPHON (hOPMYJIBI OPIraHUYECKOTO
BEIIIECTBA IO MACCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOISIIUX B €r0 COCTAB.

Cucremarnsanys 1 00001eHre 3HAHUN 110

TeMe

14

IATTKEHBI: TOMOJIOTHYECKUH Psif, 00IIIast
(dhopMyJiia, HOMEHKJIATypa, SJICKTPOHHOE H
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL.
CTpyKTypHas U [HUC-TPAHC-H30MEPHSI
AIKEHOB

15

Dduznyeckre 1 XUMHYECKHE CBOMCTBA AJIKEHOB.
ITpaBuno MapkoBHUKOBA

16

CriocoObI NOJIy4CHUS U IPUMCHCHHUC aJIKCHOB

17

IpaxTtrueckas pabora Ne 1 mo Teme




"[lonyyeHue 3TUICHA U U3yYEHUE €r0 CBOMCTB"

Pemenne pacu€THBIX 3a71a9 Ha ONIPE/ICIICHIC

18 MOJIEKYJIAPHOU (hOPMYJIBI OPraHUYECKOTO
BEIIECTBA
\ATIKaMEHBI: CONPSXKEHHBIE, N30JIMPOBAHHBIE,

19 KyMyJupoBaHHBIE. OCOOCHHOCTH
QIIEKTPOHHOTO CTPOEHUS

20 XUMHUECKHE CBOMCTBA CONMPSLKEHHBIX TUEHOB

21 CriocoObl OJTy4eHUs ¥ IPUMEHEHHE alIKaIHueHOB
\AJIKHBI: TOMOJIOTHYECKUH psijI, o01ast

22 (dbopmyIa, HOMEHKIIATypa, JJIEKTPOHHOE U
[POCTPAHCTBEHHOE CTPOSHHUE MOJIEKYJI,
(u3NUecKre CBOWCTBA

23 XVMHYECKHE CBOMCTBA AIKUHOB

24 KauecTBeHHBIE peakIuM Ha TPOWHYIO CBS3b

25 Crioco0bI TOMy4YeHHSI ¥ IPUMEHEHHE aTKHHOB

26 Pemenue 3aga4: pacy€Thl 10 YpaBHEHHUIO
XUMHYECKOW peaKkuu

27 CucrtemaTtu3anus 1 0000IEHUE 3HAHUH 110 TEME
IApEHBI: TOMOJIOTUYECKUH psifl, 001ast

28 (dhopMyIa, HOMEHKIIaTypa. DIEKTPOHHOE U

MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIT
OCH30J1a U TOJIyOJIa, UX (PU3UUCCKUC




CBOMCTBA

29 XUMHUUYECKHE CBOMCTBA apEHOB: PEAKLIMU 3aMeIIeHUs |1
XYMHYECKHe CBOMCTBA apEeHOB: peaKIuu

30 MPHUCOEINHEHM, OKUCIIEHUE TOMOJIOTOB O€H301a 1

31 Oco0eHHOCTH XUMHYECKHUX CBOHCTB CTHPOIA 1
Pemenue pacuéTHeIX 3aa4 Ha ONPEICIICHNE

32 MOJIEKYJISIPHOH (pOpMYJIIBI OPraHMYECKOTO 1
BEILIECTBA

33 Crioco0bI oNMy4YeHHs ¥ IPUMEHEHHE apeHOB 1

34 I'eneTndeckas cBA3b MEXAY pa3IMYHBIMU Kilaccamu |1
[YTJIEBOJJOPOJIOB
PacuéTpl 0 ypaBHEHUSAM XUMHYECKUX

35 peaknmii. CucteMatu3anus u 0000IeHre 3HaHUH 1m0 |1
reme

36 [pupomusii ra3. [lomyTHbIe HETAHBIE Ta3bI 1

37 KameHHBII yroib U IPOAYKTHI €ro IepepadboTKu 1

38 HedTs u crioco6s! e€ nepepaboTiu. [Ipumenenne 1
MpPOIYKTOB mepepaboTku HedTr

39 I'eneTndeckas CBA3b MEXAY pa3IMIHBIMU Kilaccamu |1
[YTJIEBOJJOPOJIOB
I"anoreHONpON3BOAHBIE YIIIEBOIOPOIOB:

40 BJIEKTPOHHOE CTPOCHUE; PEaKIIUK 3aMEILCHUS 1
rajoreHa

41 JleticTBHUE IIeI09YCH HA 1

rajoreHNnpou3BoiHbIe. B3anmoieiicTBue




JHUTraJIor¢HaJIKaHOB C MaroHueM U IMHKOM

42 Cucremaruzanus 1 0000IIeHNE 3HAHUI IO Pa3Aeiy
"YrieBogopoas"”

43 KontponbHas paborta no teme "YrieBonopoas”
IIpenenbHbIE OTHOATOMHBIE CITUPTHI:
rOMOJIOTHYECKUH psij, odmas Gopmyia, cTpoeHHe

44 MOJIEKYJI, U30MEPHSI,

HOMEHKJIATypa, Kiaccupuranusi, puzndeckue
CBOMCTBA

45 XUMHUYECKHE CBONCTBA MPEJIETbHBIX OJTHOATOMHBIX
CITUPTOB

46 CriocoObl IOTy4YeHUs 1 TIPUMEHEHHE 0JTHOATOMHBIX
CIIUPTOB
[IpocTsie 3uphl: HOMEHKIIATYPA H

47 M30MEepHsl, 0COOCHHOCTH (PM3MICCKIX U XUMHIECKIX
CBOICTB
MHOTr0aTOMHBIE CITUPTHI: STUICHTIIUKONIb U

48 TITULEPHH, UX (rU3NYecKre 1 XUMUIECKUE
CBOMCTBa

49 CriocoObl IOTy4eHUS ¥ TPUMEHEHHE MHOTOaTOMHBIX
CIIUPTOB

50 DeHoIT: cTpoeHNE MOJICKYITBI, (PU3UYECKIEe CBOWCTBA.
TokcuuHOCTh (heHOIa

51 XuMu4eckne CBoicTBa (heHoIa

52 CriocoObI oay4YeHHs U IpUMEHEeHHEe (eHoa

53 [Ipaktraeckas padota Ne 2. Pemrenne

OKCIICPUMCHTAJIbHBIX 3ajJia4 110 TEME




"CrupThl B peHOTBI"

54

Cucremarusanys 1 0000IIEHNE 3HAHUN 110 TEME

55

IATTBIETUIBI U KETOHBI: 3JICKTPOHHOE CTPOCHUE
KapOOHWJIBHOU TPYIIIIBI;

TOMOJIOTHIECKUE PSIbI, 001mas popmyia,
M30MEpHUs U HOMEHKJIaTypa

56

IATTBIETHIBI U KETOHBI: (PM3UYECKHE CBOWCTBA;
[pEAKIINK TTPUCOCTUHEHHUS

57

PeaKHI/II/I OKHCJICHUA U KaUCCTBCHHBIC PCAKIINN
aJIbACTU 0B 1 KETOHOB

58

Crioco0b!I TOTy9eHUS aTbICTHIOB M KETOHOB

59

OIHOOCHOBHBIC TIPE/ICIbHBIC KAPOOHOBEIC KHCIIOTHI,
OCOOCHHOCTH CTPOCHHUS X
MOJIEKYT

60

W3omepus 1 HOMEHKIaTypa KapOOHOBBIX KUCIIOT, HX
(u3nuecKue CBOWCTBA

61

XUMHUYECKUE CBOMCTBA MPEIETbHBIX OJJTHOOCHOBHBIX
KapOOHOBBIX KUCJIOT

62

OCOOEHHOCTH CBOWCTB MypaBBHHOI
KUCIOTB. MHOr00Opa3ue KapOOHOBBIX KHCIIOT

63

OCcoOCHHOCTH CBOMCTB: HEMPEIETHHBIX U
apoMaTHUYECKUX KapOOHOBBIX, AMKAPOOHOBHIX,
TUAPOKCHKAPOOHOBBIX KHCIOT. [IpeacraBurenu
BBICIITX

KapOOHOBBIX KHCJIOT

64

[ousiTre 0 MPON3BOAHBIX KaPOOHOBBIX




IKHCJIOT

65

CriocoObl OTy4€HUs ¥ TPUMEHEHHE KapOOHOBBIX
KHCJIOT

66

CroxHbIE 3QHUPBI: TOMOJIOTHUECKUH P,
oOmast popmyiia, U30MEPHsI U HOMEHKJIaTypa

67

dusnueckre U XUMUYECKHE CBOMCTBA A3(PUPOB

68

Peuienue pacu€THbIX 3a/1ay: 110 yPaBHEHUIO
XUMHUYECKOU peakliuy, Ha ONpeesicHue
MOJIEKYJIAPHON (hOPMYITBI OPTaHUIECKOTO
BEILECTBA

69

ITpaktuueckas padora Ne 3. Perenue
9KCIIEPUMEHTAJIBHBIX 3a/1a4 110 TeMe
"KapOoHoBbIe KHCITOTHI. CI0KHBIE d3PHUPHI"

70

DKupbi: ctpoenue, GU3NUECKUE U XUMHYCCKHE
cBo¥CTBa (THIPOIN3)

71

Oco0EHHOCTH CBOKCTB JKUPOB, COACPKALIUX OCTATKU

HEeNpeeNbHBIX JKUPHBIX KUCIIOT.
Kupsl B mpupoae

72

MpbI1a KaK COJIM BBICHINX Kap6OHOBI)IX KHUCJIOT, UX
Moroliee aericTBue. [IoHSITHE O CHHTETUYEeCKHIX
Moromux cpeactBax (CMC)

73

['ereTrueckast CBSI3b yTIEBOAOPOIOB U
KHCJIOPOJICOICPKAIIUX OPraHMYECKUX
BEIECTB

74

Pacuérpl 110 ypaBHEHUAM XUMHUYECKUX PEAKIIMI

75

Cucremarusanus 1 0000IIEHNE 3HAHUN TT0




TEeMC

OO0w1ast XapakTepUCTHKA YTIEBOIOB U

76 KiaccuuKanus yriaeBoaoB (MOHO-, AU- U
MoJIucaxapu/ibl)

77 MoHocaxapupl: pu3ndecKre CBOHCTBA U
HaX0XKJIEHHE B IIPUPOJIE

78 [TprMeHeHue TIII0KO3bI, €€ 3HAYEHHUE B
PKU3HEAEATEIbHOCTH OpraHu3Ma
/Tucaxapuasl: caxaposa, MaJIbT03a M JaKTO3a.

79 Haxoxenue B mpupojie ¥ IPUMEHEHUE TUCaxapu 0B
[Nomucaxapuasl: CTpOSHHE MAaKPOMOJIEKYIL,

80 (du3nYecKre U XUMUIECKUE CBOMCTBA,
NpUMEHEHHUE

81 [TorsTHE 00 MCKYCCTBEHHBIX BOJIOKHAX
Pemmenne pacyeTHBIX 3a7a4 Ha ONpezeaeHIe JOIH

82 BBIX0JA IPOAYKTA PEAKLIUH OT
TEOPETHYECKH BO3MOXKHOTO

83 Cucremaruzarus 1 0000IeHNE 3HAHUH TI0 pa3aeity
KontponpsHas paboTa 1o reme

84 "Kucnopoaconep:kaiiue opraHuueckKiue CoequHeHus "
IAMUHBI: KITACCH(UKAIIHS, CTPOSCHUE MOJIEKYJI, 00IIas

85 (dhopmya, H30MepHs,
HOMEHKJIaTypa U (pu3ndeckue cBoiicTBa

86 XrMu4ecKre CBOCTBa ann(aTHIecKuX aMHHOB




87

IAHWJIMH: CTPOCHHE aHIIINHA, 0COOCHHOCTH
XUMHUYIECKUX CBOWMCTB aHWJIMHA

88

aMHUHOB

Crioco0b!I oSTydeHUs U IPUMEHEHHE aTn()aTHIECKUX

[

89

IAMHUHOKHCIIOTBL: HOMEHKJIaTypa U U30MEpHsI,
¢usndeckue cBoiictBa. OTneIbHBIE
MPEICTABUTEIN (l-aMHHOKHCIIOT

90

XHUMHUUYECKHE CBOMCTBA aAMHUHOKHCIIOT, UX

TUAPOTIN3 MENTUI0B

OHOJIOrHYEeCKOE 3HAUCHUE aMUHOKHUCIOT. CHHTE3 U

91

bBenku Kak pHUPOAHBIE TIOIUMEPHI; CTPYKTYPHI
0eIKOB

92

XuMuueckue cBOMCTBa OEIIKOB

93

HyKJ’ICI/IHOBBIC KHUCIIOTBI:
COCTaB, CTPOCHHUC U Ouojoruyeckas POJb

A3OTCOZ[ep)KaH.II/Ie TETCPOUUKIINYCCKUC COCAUHCHU .

94

[Mpaktraeckas padora Ne 4. Pemrenne
OKCIICPUMCHTAJIbHBIX 3aJia4 110 TEME

" A30TCcoepKaIUe OpraHMYECKUe
coeMHEHUS"

95

[Ipaktraeckas pabora Ne 5. Pemrenne
9KCIEPUMEHTABHBIX 33/1a4 110 TeMe
"Pacnio3HaBaHHE OPraHNYECKUX COSAMHEHUI"

96

KontponpHas paboTa mo Teme
" A30TCOepKAIINE OPTaHUIECKUE COeTUHEHUS"

97

OCHOBHBIC IOHATHS XUMHUHU
BBICOKOMOJICKYJIAPHBIX COCTMHEHUM 1




MECTOJbI UX CUHTE3a —IIOJIMMEpHU3alnsd U

MTOJTMKOH ICHCAITUS
98 [MnacTmaccel. YTrm3arus u nepepadoTka miacTuka |1
99 DIIaCTOMEPHI: HATYPAJIbHBIN CHHTETUYECKHE 1

Kayuyyku. Pe3una

BouokHa: HaTypalibHbIE, HCKYCCTBCHHBIE,
100 cuHTeTndeckue. [lomumeps! crienuansHOro 1
Ha3HAYCHHS

IpaxTrueckas padora Ne 6. Pemenue
101 OKCIIEPUMEHTANBHBIX 33a4 10 TEME 1
"Pacnio3HaBaHue miacTMacc U BOJIOKOH"

O0o001IeHNE U cCHCTEMAaTU3AIHS U3yYEHHOTO
102 MaTepuana no Teme "BbICOKOMOJIEKYISIpHbIE 1
coequHeHus"

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




11 KJIIACC

Ne /i1

Tema ypoka

KomnuecTBO Yyacos

ONeKTPOHHbBIE

Bcero

KouTtponbHbie
paboThI

IIpakTuueckue
[paboTHI

HUQpOBEIE
o0pa3oBaTeIbHbIC

pecypcsl

Atom. CocTaB aTOMHBIX SiAep. XUMUYECKH JIEMEHT.
H3otonsl

CTpoeHHME NMEKTPOHHBIX 000JI0YEK aTOMOB,
KBAHTOBBIC YHCIIA

Knaccudukanmst XAMHYECKUX IEMEHTOB (s-, p-, d-, f-
SIIEMEHTHI)

[

Pacnpeneneﬂne QJICKTPOHOB 11O aTOMHBIM Op6I/ITaJ'I$IM

[y

JNEeKTpOHHbIE KOHPUTYpaLlK aTOMOB
9JIEMEHTOB B OCHOBHOM U BO30YXIEHHOM COCTOSIHUH

OJNEeKTPOHHBIE KOH(OUTYpaIu HOHOB.
DNEKTPOOTPHUIATEIEHOCTh

[lepuonuueckuit 3akoH u [lepuoauyeckas cuctema
XUMHUYIECKUX 3aeMeHToB J[. U.

MeHpeneeBa, CBsI3b C COBPEMEHHOH TEOPUEHN
CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUYECKUX
9IIEMEHTOB U 00Pa3yeMBIX MM MTPOCTHIX U CI0KHBIX
BEILECTB 110 IPYIIIaM U

[epuoIaM

CucreMmatn3anus 1 00001IeHne 3HAHUH 110




TeMC

10

Buner xumuyeckoii cBsa3u. MexaHu3Mbl 00pa3oBaHUs
KOBAJIEHTHOM CBSI3H.

Bonopoanast cBsizb. MexXMONIEKYISIPHBIE
B3aMMOJCHCTBUSI

11

BaneHTHOCTPH 1 BaJIeHTHBIE BO3MOKHOCTH aTOMOB.
CBsI3b 2IIEKTPOHHOM CTPYKTYPBI
MOJIEKYJ C X T€OMETPHUUECKUM CTPOESHUEM

12

Hpe):[CTaBJ'ICHI/Iﬂ O KOMILIICKCHBIX
COCAUHCHUAX: COCTAB U HOMCHKJIATYpa

13

Bemecta MOJNEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTpOEHHUs. THIIBI
KPHCTAUIMYECKUX PEIIETOK U CBOWCTBA BEIIECTB

14

IlousTHe 0 AUCIICPCHBIX CUCTEMAX.
Hpe}lCTaBJ’IeHI/IC 0 KOJUIOMAHBIX pacTBOpax

15

VcTrHHBIE pacTBOPHI: HACBILICHHBIE U
HEHACHIIIEHHBIE, PACTBOPUMOCTb.
Kpucramioruapatst

16

Crioco0Ob! BBIpa)kKeHUST KOHIIEHTPAIIUH PACTBOPOB

17

Pemrenue 3a7a4 ¢ UCIIOJIH30BAHUEM ITOHATHIH
""MaccoBas 0JIs1 pacCTBOPEHHOTO BellecTna',
""MOJISIpHAsE KOHIICHTpaIus"

18

Knaccmbmcaum{ 1 HOMCHKJIaTypa HCOPraHNM4YCCKUX
BCIICCTB

19

CucreMatn3anys 1 0000IIEHNE 3HAHUHN 10 TEME




20

KonTtponbsHas padota o TemaM "CTpoeHne aToMa.
ITepuoauueckuil 3aKoH U

[Mepuonuyeckas cucTeMa XUMHUECKIX

snementoB /1. 1. Menneneesa", "CtpoeHue BeliecTna.
Mmuoroobpasue BemecTs"

21

Knaccudukarust XAMHYECKUX PEAKIIHiA B
HEOPTraHUYECKON U OpraHNYecKOil XuMuU. 3aKOH
COXpaHEHHS MacChI BEIECTB; 3aKOH COXPaHCHUS U
MPEBPAIICHUS SHEPTUH TIPU

XUMUYECKUX PEAKIMIX

22

TennoBbie 3P PEKTH XUMUYECKUX PEAKIHA.
TepMoxuMuueckue ypaBHEHUS

23

Brruucnenus no ypaBHEHUSAM XUMUYECKUX PEAKIIUNA U
TEPMOXUMUYECKUM YPABHEHUSIM

24

CKOpOCTb XUMHUYECKOH peakinu, €€ 3aBUCUMOCTb OT
pasTuIHBIX akTopoB. KaTtamns u KaTtaam3aTophl

25

I["oMoreHHbBIE M TCTCPOIrCHHBIC pCAKITNN

26

[paktuueckas pabora Ne 1 o reme "Bnusinue
Pa3In4YHBIX (PaKTOPOB HA CKOPOCTh XUMHUYECKOI1
peakun”

27

OOpaTuMbIe 1 HEOOPATUMBIE peaKIiK. XUMHIECKOES
[paBHOBECHE

28

[Ipaxtrueckas padora Ne 2 o Teme "Biustane
[pa3InYHBIX (PaKTOPOB Ha MOJIOKEHUE XUMUIECKOTO
paBHOBecus"

29

DnekrponuTtHueckas aucconunanus. CUIbHbIC U
cimabble 37eKTpoSUThL. CTETIeHb




MMCCOLIMALINT

Nonnoe npoussenenue Boasl. Cpenia BOTHBIX

30 pacTBOpoB. Bonopoansrii mokazatens (pH)
[pacTBOpa
31 I'maponus coneit. Peakuuu, npoTekaroume B
[pacTBOpax 3JEKTPOIUTOB
[paxTtrueckas pabora Ne 3 o Teme
32 "XMMUYECKHE PEaKIIMK B PACTBOPAX MEKTPOJIUTOB"
33 OKHCIUTENHHO-BOCCTAHOBUTENIBHBIE PEAKIIHH.
Baxueiime OKUCIUTEIN U BOCCTAHOBUTEIH
34 MeToa 3IeKTPOHHOTO (3JIEKTOHHO-HOHHOT0) OayiaHca
35 OIIEKTPOJIN3 PACTBOPOB U PACIIaBOB BEIICCTB
36 Pemenne 3agau pa3nu4HbIX THIIOB
37 Pewenue 3ana4 pa3nu4HbIX TUIIOB
38 Cucrematn3anys 1 0000IeHe 3HAHUH IO TEME
" XuMuyeckue peaxiun"
39 KouTpoibHas padora o Teme " XuMuIeckue
peakun"
ITonoxxenue HemeTtaioB B [lepuoauyeckoi cucreme
40 XUMUYECKUX 31eMeHToB [[. U.
MenzaeneeBa 1 0COOEHHOCTH CTPOCHUSI UX
aTOMOB. PU3NYECKHE CBOMCTBA HEMETAIIIOB
41 AJTOTPOIIHS HEMETAUIOB (Ha ImpuMepe KUCIopoIa,
cepsl, hocdopa u yrieposa)
42 Bopopon: monyuenue, pusndeckue 1 XHMUIECKUE

cBoicTBa. I'mapunbl




["ayoreHsl: HaXOXACHHE B IPUPO/IE, CIIOCOOBI

43 MoJyiydeHusi, pu3nuecKnue ¥ XUMHYCCKUE CBONCTRA
l"anorenoBo10po/ibl. BaxkHeiiime

44 KHCIIOPOICOepKAIME COEAUHEHUS TaTOr€HOB
JlaGopaTopHbIC U TPOMBITIUICHHEIE CTIOCOOBI

45 [oJIy4eHUs rajgoreHoB. [IpuMeHenue
raJloT€HOB U UX COEUHEHUN
[Npaktuuaeckas pabora Ne 4. Pemenue

46 SKCIIEPUMEHTANbHBIX 3a7a4 1o Teme "['amorensr"”
Kucnopon: nabopaTopHsie 1 POMBIIIIIIEHHBIE

47 crocoObI MoNTydeHus, pU3nuecKrue u XUMHIECKUe
cBoiicTBa. O30H. [IpumeneHne
KHCIIOpOJa U 030HA

48 OKCHUJIBI U TIEPOKCHUIBI

49 Pemenue 3ama4 pa3TUIHBIX THIIOB
Cepa: HaxOXJIEHHE B IPUPOJE, CIIOCOOBI

50 MmoTydeHus, pu3mueckne u XMMHIECKHEe CBOHCTBA

51 CepoBomopo, Cyabhuab!

52 Kucnopoacoaep:xaiue COeqUHEHUS CEPBI.
OC0OEHHOCTH CBOMCTB CEPHOM KHUCIIOTHI
[Mpaktuueckas pabora Ne 5. Pemenue

53 PKCIIEpUMEHTANIbHBIX 3aj1au 110 Teme "Cepa u e€
coequHeHus"

54 A30T: HAXOXKICHUE B TIPUPOJIE, CIOCOOBI




MOJTy4eHus], (U3NIEeCKUe U XUMHUECKHE CBONCTBA.
AMMUaK, HUTPHUIBI

55 Kucnopoaconepikaiiye coeJMHEHNs a30Ta. 1
Oco0eHHOCTH CBOWCTB a30THOM KUCIIOTHI

56 [IpumeHeHue a30Ta U €ro COSAMHEHUM. A30THBIC 1
yaoOpeHus
Docdop: HAXOKICHHUE B IPUPOJIE, CIIOCOOBI

57 noJy4eHusi, GU3n4IecKue 1 XUMHUECKHE CBOHCTBA. 1
Dochunst n pochun

58 Oxcuapl pochopa, pochopcoaepiralire KUCIOThL. 1
Conu hocopHOI KUCITOTHI

59 [Ipumenenue docdopa 1 ero CoOeTUHEHUH. 1
docdopHbie yno0opeHHs
[Ipaxtraeckas padota Ne 6. Pemenne

60 SKCTIIEpHUMEHTAIIBHBIX 3a/1a4 1o Teme "A30T u pocdop |1
Y UX coequHeHus"
YTaepos: HaXoKACHUE B IPUPOAE, AJUNIOTPOITHEIE

61 Monupukanuu; GU3NIECKHe U XUMUIEeCKHe CBOMCTBA, |1
MIpUMEHEHNE

62 Oxcun yraepona(ll), okcun yrnepona(IV), yronpnas |1
KHCJIOTa 1 €€ COMNH

63 Pemmenne 3aau pa3nu4HbBIX THIIOB 1
Kpemuwmii: Hax0XIeHUE B IPUPOJIE, CTIOCOOBI

64 TTOJTydeHUS, PU3NIECKIE U XUMHICCKHE CBOHCTBA 1

65 Oxcup kpemuusa(1V), kpemHHIEeBast KHCIOTa, CUIIUKATHI |1

66 [MpuMeHeHue KPEMHUS B €T0 COeTMHEHHIA. 1




CTekJ0, ero Moy9eHue, BUIBI CTEKIIa

67 Pewienue 3ana4 pa3nu4HbIX TUIIOB

68 Cucremaruzanus U 0000IIeHUE 3HAHUN TI0 TEME
"Hemeramnsr"

69 KontponsHas pabota o teme "Hemetamisr"

70 IAHAIIN3 pe3ybTaTOB KOHTPOJIBHOH PadOTHI,
KOPPEKITUS OINOO0K
ITonoxxenue metamio B [lepuoandeckoit cucreme

71 XUMHUYECKUX IJIEMEHTOB.
OCOOEHHOCTH CTPOSHHUS IJIEKTPOHHBIX
000JI09eK aTOMOB METAJLIOB

72 OO6mue Gusnueckre CBOWCTBA METAJIIOB.
[MpuMeHeHNEe METAIJIOB B OBITY U TEXHUKE

73 CrnaBsl MeTaiuioB. Kopposust metamios

74 Pewienue 3ana4 pa3nu4HbIX TUIIOB
DNEKTPOXUMHUUECKUN PSIIT HAPSKSHUN

75 MeTasuioB. OOmmue crocoObl MOTY4YEeHHUs] METaJUIOB
OO0mas xapakTepucTuka MeTaiioB [A-rpynmst
[Tepuoauyeckoit CHCTEMBI XUMHYECKUX
sreMeHToB. Hatpuil 1 Kanuii: monydeHue, Gu3ndecKue

76 1 XMMHYECKHE CBOMCTBA, IPUMEHEHUE MPOCTHIX
BEIIIECTB U UX
COEAUHEHUN
Ob6mas xapakTepuctuka MetaoB [[A- rpymisr

77 ITepuoauyeckol CUCTEMbl XUMUUECKUX 3JIEMEHTOB.

Marsuii 1 KajablUi:
mosrydeHue, (PU3MIECKue U XUMHUYECKUE




CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX
COCTMHEHUN

78 JKécTkocTh BOIBI M CLIOCOOBI €€ yCTpaHEHHUS
79 IAJTFOMMHUI: TOTTy4eHue, PU3UIECKUE U XUMHYECKHE
CBOICTBa, IPUMEHECHHE
AMdoTepHBIe CBOICTBA OKCHIA U THAPOKCUIA
80 AITIOMMHUS, THAPOKCOKOMILIEKCHI allIFOMUHUS,
MX IPUMEHEHHUE
81 Pemenune 3agau pa3nu4HbBIX THIIOB
[pakTrueckas padora Ne 7. Penrenue
82 PKCIIEPUMEHTATBHBIX 337124 110 TeMe "MeTauTsl
[JIaBHBIX HoArpymm"
OO1m1as XxapaKTepUCTHKa METAIIOB MOOOYHBIX
83 noxarpymi (b-rpymm) Ilepuoanueckoit
CHCTEMbI XUMUYIECKUX JIEMEHTOB
84 dusnyeckre 1 XUMHUYECKHEe CBOWCTBA XpOMa U €ro
COEAMHECHUH, UX IPUMECHEHHUE
Baxwueliue coeJMHEHNs] Maprasiia.
85 [lepmanranar kanus, ero OKUCIUTEIbHBIE CBONCTBA
dusnueckre 1 XUMHUECKHEe CBOWCTBA jKeJle3a U ero
86 coequHeHuil. [lonydyeHre u npuMeHeHue
CIIJIABOB JKeJe3a
87 Ddusnueckie U XUMHUECKHE CBOMICTBA MEU U €6
COEAMHEHUH, X IPUMECHEHHUE
dusnyeckre 1 XUMHUYECKHE CBOWCTBA IUHKA U €TO
88 COEMHEHNH, NX IPUMEHEHHE.

['uapOKCOKOMITIIEKCHI IMHKA




[Ipaxtrueckas padota Ne 8. Pemrenne

89 PKCIIEPUMEHTATBHBIX 337124 110 TeMe "MeTaTsl
MOOOYHBIX OATpYyII"

90 Pemienue 3aay pa3auyHbIX THUIIOB

91 O0001IeHNE U CUCTEeMAaTH3AIUs H3YYCHHOTO
Martepuaa o reme "Metanisl"

92 Kontponpsnas pabora o Teme "Metaist"

93 AHanu3 pe3yabTaToB KOHTPOJIBHON PabOTHI,
KOPPEKIIUS OMHO0K
Poxb xumMuu B o0ecTieueHNH yCTOHIHBOTO

94 [pa3BuUTHS YenoBedecTBa. [loHATHE 0 HAYIHBIX
METO/aX UCCIICIOBAHUS BEIIECCTB
HayuHble IpUHIUTIBI OPTaHU3aIUU XUMUYIECKOTO

95 MPOU3BOJCTBA.
[IpoMmbInuIeHHBIE CIOCOOBI TOTyYeHUS
Ba)KHEHIIINX BEIICCTB

96 XUMHUUECKOe 3arpsi3HEHUE OKPYKAIOIIEH CPe/Ibl U ero
MOCIIEICTBUS

97 XuMus 1 310pOBbE UeIoBeEKA. JIekapCcTBEHHbIE
cpencTBa

98 Xumug nuid. Pons XumMun B 00ecIriedeHnu MUIIEBOM
0e30I1acHOCTH

99 Kocmernueckre n mapdromMepHsie cpencTsa. berropas
XUMHS
X¥MUs B CTPOUTENBCTBE. BaxHEHIIINE CTPOUTEIBHBIC

100 Y KOHCTPYKLIMOHHBIE

MaTepHrabl

101

XHUMHS B CEIIBCKOM XO3SMCTBE. OpFaHI/I'lCCKI/Ie




Y MUHEpaJIbHBIE yIOOpeHHS

102

CucreMmatn3anys 1 0000IIeHNe 3HAHUHN 10 TEME

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

102




YYEBHO-METOJMYECKOE OBECIIEUEHUE OBPA30BATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJILI U1 YHEHUKA

VYuebuuku: Xumus. YrinyoaeHusiid ypoensb. 10 knacc. Epemun B.B., Ky3smenko H.E.,
Tepenun B.1., Ipo3nos A.A., JIynun B.B.; oz pen. Jlyauna B.B.// M.: IIpocsemenue, 2023r.
Yryonennsit ypoBens. 11 kiacc. Epemun B.B., Ky3emenko H.E., Tepenun B.U., /Ipo3noB
A.A., JIynun B.B.; mox pen. Jlyauna B.B.// M.: TlpocBemienue, 2024r.

METOJUYECKHWE MATEPUAJIBI JIJISI YUUTEIA
Mertoanueckne MaTepraisl caiita « Equnoe copmepkanue o0mero 06pa3oBaHmsy
https://edsoo.ru/metodicheskie-materialy/

HMUDPOBBIE ObPA30OBATEJIBHBIE PECYPCBI U PECYPCHI CETU UHTEPHET
Poccuiickas anextponnas mkona https:/resh.edu.ru/
Mos mikosna https://myschool.edu.ru/




