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HOACHUTEJBHASA 3AIIMCKA

Pabouas nmporpamma o XMMHH Ha YPOBHE CPEAHEr0 001ero oopasoBaHus pa3paboTaHa Ha OCHOBE
@enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O0 obOpazoBanuu B Poccuiickoit denepaunn»,
TpeOOBaHUI K pe3yibTaTaM OCBOEHHs (enepaabHOH 00pa30BaTENbHOM MpOrpaMMbl CpeIHEro OOIIEro
obopazoBanusa(P®OIl COO), mnpencraBieHHbIX B DenepaqbHOM TOCYIAPCTBEHHOM 00pa30BaTEIIbHOM
crangapre COO, c¢ yuérom Kounenuum mnpenojgaBanus ydeOHOro mpenmera «XUMHS» B
oOpa3zoBaTenbHBIX Oopranu3anusax Poccuiickoit denepannu, peaan3yonx OCHOBHBIE 00pa3oBaTeIbHBIE
[IPOrpaMMbl, U OCHOBHBIX IOJ0KeHUU «CTpaTeruu pa3Butus Bocnutanus B Poccuiickont denepannu Ha
niepuoa 110 2025 roga» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUs Ha ypOBHE YIIyOJIEHHOTO M3Yy4EHHS 3aHMMAET BAXXHOE MECTO B CHCTEME €CTECTBEHHO-
Hay4qHOrOo oOpasoBanusi ydammxcs 10—11 kmaccoB. M3yuenue mpeamera, peaan3yeMoe B YCIOBHSIX
g depeHIIMPOBAHHOTO, MPOQPHUILHOTO O00Y4YEeHHs, MPU3BAHO OOECHEeUnuTh 00I11e00pa30BaTEIbHYI0 U
OOIIEKYJIbTYPHYIO MOATOTOBKY BBIIYCKHHKOB IIKOJbI, HEOOXOAMMYIO MAJS ajanTalud UX K OBICTPO
MEHSIOLMMCS] YCJIOBUSM XU3HU B COLIMYME, a TaKXKe JUId MPOJOJDKEHMs] 0O0yd4eHHs B OpraHM3alusaxX
poheCCHOHATLHOTO 00pa30BaHMsL, B KOTOPBIX XUMHUS SBIISIETCS OJHOW U3 IPUOPUTETHBIX TUCIUTLIINH.

bonbuioil Bkiax B JOCTMKEHHME IVIAaBHBIX LEJNE€W cpenHero oOuero oOpa3oBaHHUsS BHOCUT
U3y4eHHe XMMUHU, KOTOPOE IPU3BAHO 00ECIICUNTh:

* (opMHpOBAHHE CUCTEMbl XMMHUYECKUX 3HAHMH KaK KOMIIOHEHTAa €CTeCTBEHHOHAYYHOM KapTHUHBI
MUDa;

* pa3BUTHE JUYHOCTH O0yYaAIOUINXCS, UX UHTEIIEKTYaJbHOM U HPAaBCTBEHHOE COBEPILIEHCTBOBAHUE,
(dbopMHpOBaHHE Y HUX T'YMaHUCTMYECKMX OTHOLIEHHUH M SKOJIOTMYECKU 11eJIeCOO0Pa3HOro MOBEAEHUS B
OBITY U TPYAOBOM JESATEIBHOCTH;

* BBIPA0OTKY y OOy4aromuxcs MOHUMaHUs OOIECTBEHHOW MOTPEOHOCTH B Pa3BUTHU XHUMHH, a
Takke (opMHpOBaHME Yy HUX OTHOIICHMSI K XMMHUHU KaK BO3MOXXHOM oOnacTtu Oyayuieil nmpakTuyeckoiu
NESTENIHOCTH;

* (¢opmupoBaHHE yMeHUH Oe30macHOro oOpalleHHs ¢ BeleCTBAMHU, HCHOJb3yeMbIMH B
MOBCEIHEBHON XKU3HU

Cpennee obmiee oOpa3oBaHME — TPEThA, 3AKIIOYHMTENIbHASI CTYNEHb OOIIEro 00pa3oBaHUA.
OpHOM W3 BaXHEWIIMX 3aJad JTOr0 JTama SABISETCS IOArOTOBKA ydalluxcsd K OCO3HAHHOMY U
OTBETCTBEHHOMY BBIOOPY JKHU3HEHHOTO M NPO(PECCHOHATBHOTO MyTH. Ydaluecs IOJDKHBI HAy4HUThCS
CaMOCTOSITEJIbHO CTaBUTh IEJIM U OMpPENEsATh MyTH WX JIOCTH)KEHUS, MCIIOJIb30BaTh NMPUOOPETEHHBIN B
IIIKOJIE OTIBIT IEATENbHOCTH B pealbHOM KU3HH, 3a paMKaMu y4eOHOro mporecca

OCHOBHOM aKIIEHT NpH pa3paboTKe MporpaMMbl Kypca JenaeTcs Ha peIIeHUWH 3ajad Mo OJOoKy
«Oprannueckas xumus». Ocoboe BHUMaHHE YIENAETCS METOAMKE pelleHus 3a1ad yactd 1 u 2 1o
KOHTPOJIBHO- U3MEPUTENBHBIM MaTeprasiaM EI'D.

Pabouas mporpamMMma cocTaBiieHa Ha ocHoBe yueOHukoB i 10-11 knacca (mpodunbHbIi ypOBEHb)
no xumun noxa pexakuueit Epemuna B.B. YMK Copnepxanne oOydyeHus peaqn3oBaHO B yuyeOHHKax
XMMHH, BBIMTYLHIEHHBIX u3aaTenbcTBoM «/Ipodar:Epemun B. B., Kyssmenko H. E., Tepenun B. U.,
Hpo3nos A. A., Jlynun B. B. Xumus. Yrnyonennslii yposens. 10 kiacc;

Epemun B. B., Ky3smenko H. E., /Ipoznos A. A., Jlynun B. B. Xumus. YrioyOnenssiit ypoens. 11
KJ1acc.

[lenu n3ydyenus Kypca:

- pa3BUTHE IO3HABATEIBHON [EATENBHOCTH OOYYAIOIIMXCS uYepe3 aKTUBHbIE ()OPMBI U METOJBI
oOy4eHUS;

- pa3BUTHE TBOPUECKOTO MOTEHIMANA 00YJAIOLINXCSl, CTIOCOOHOCTH KPUTUYECKU MBICIIHUTB;

- 3aKpeIUIeHUE U CUCTeMaTH3alus 3HaHU 00yJaromuxcst o XUMHUU;



- 0o0ydeHue OOYYalOIIMXCS OCHOBHBIM IOAXOJAM K PEUICHHIO PAacUeTHBIX 3aJad IO XHMHH,
HECTaHAAPTHOMY PELICHUIO MPAKTUYECKUX 3a/1a4.

3agaum Kypcea:

- IOJITOTOBUTH BBIITYCKHUKOB K €IMHOMY IrOCYIapCTBEHHOMY 9K3aMEHY 110 XUMHUU;

- Pa3BUTh yMEHHUS CaMOCTOATENBHO paboTaTh C JIMTEPAaTypOH, CHUCTEMAaTHUECKH 3aHUMAThCA
peleHneM 3ajad, paboTaTh C TECTAMU Pa3IUYHBIX TUIIOB,

- BBIABUTh OCHOBHBIE 3aTPyIHEHMs M OUIMOKM IpU BbINOJIHEHUH 3afaHuil EI'D mo opranndeckoi
XUMUHY;

- Hay4uTh 0Oy4aroIMXCsl IPHEMaM peLIeHUs 3a/1a4 pa3IuYHbIX TUIIOB;

- 3aKperuTh TEOPETUYECKHE 3HAHHUS IIKOJIBHUKOB 1O Hamboliee CIOXKHBIM TeMaM Kypca
OpraHU4YeCKOM XMMHH;

- CHOCOOCTBOBATh MHTErpALlMU 3HAHUN Y4YaIIMXCsl MO0 IPEIMETaM eCTEeCTBEHHO-MaTeMAaTHYEeCKOIo
LIUKJIa IPU PELIEHUU PacueTHBIX 3a/1a4 0 XUMUHU;

- IPOAOJDKUTH (POPMUPOBAHKE YMEHUS aHATM3UPOBATH CUTYAIHIO U JAETaTh MPOTHO3BI.

B cootBercTBHYM ¢ yueOHBIM IJIaHOM Ha M3ydeHHE Kypca B 10 kiacce oTBoauTcs 3 yaca B HEJIENIO,

102 yaca B rox, mpu HOPMATHBHOM HPOAOJDKUTEIBHOCTH ydyeOHOro roga 34 y4yeOHbix Hepenu. Cpok
peanu3ay OuH rofl.



COILEPKAHUE YYEBHOI' O KYPCA

Tema 1. IloBTOpenue u yriyoJenune 3HaHui (26 4.)

Amomno-monexynapHoe yuenue. Beniecta MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHS.
KavecTBeHHBIN U KOJTMYECTBEHHBIN COCTaB BEMIECTBA. MOJIIpHAS. 1 OTHOCUTEIbHAS MOJICKYJISIpHAS
Macchl BenlecTBa. MoJibHast 10J1s1 U MaccoBasi 107151 SJIEMEHTA B BEIIECTBE.

Cmpoenue amoma. AtomHas opoutans. [IpaBuia 3amonHeHus 3J1eKTpOHAMHM ATOMHBIX OpOUTAJIECH.
BasnentHnsble 3sekTpoHsl. [lepuogunueckuii 3axkoH. @POpMyIupoBKa 3aKOHA B CBETE COBPEMEHHBIX
IIPEICTAaBICHUNA O CTPOCHUHU aTOMa. MI3MeHeHue CBONCTB 2JIEMEHTOB M X COCAVMHEHUH B IEPUOAX U
rpymnmax.

Xumuueckas c643b. DNEKTPOOTPULATEIBHOCTh. Bubl Xxumudeckoil cBa3u. Monnas cea3s. KoBaneHnTHas
HEMoJIsIpHas U NoJsipHast cBsi3b. OOMEHHBIN U IOHOPHO-AaKLIENITOPHBIN MEXaHU3M 00pa30BaHuUs
KOBAJICHTHOM IIOJIAPHOM CBsA3M. ['eomeTpust monekynsl. Meramumueckas cBA3b. BogopoaHas CBA3b.
ArperaTHble COCTOSIHMS BEIECTBA. THUIIBI KPUCTAUIMYECKUX PEIIETOK: aTOMHAs, MOJIEKYJIIpHasi,
VMOHHAas1, METaJNInYeCcKasl.

Pacuemwi no popmynam u ypaenenusm peaxyuii. I'a3oBbie 3akoHbl. Y paBHenue Knaitnepona—
MewnpeneeBa. 3akoH ABoraapo. 3aKkoOH 00bEMHBIX OTHOIIeHHH. OTHOCUTEIbHAS TNIOTHOCTh Ta30B.

Knaccugpurayusn xumuueckux peakuuii o pa3IUYHbIM MPU3HAKAM cpaBHEHUS. MI3MeHeHne cTeneHn
OKHCJICHUS AJIEMEHTOB B COeMHEHUIX. OKUCINUTEIbHO-BOCCTAHOBUTENIbHBIC peakiiuu. OKUCICHUE U
BOCCTaHOBJeHHE. OKUCITUTENN U BOCCTAHOBUTENU. MeTo aJeKTpoHHOro Oananca. [lepmanranar kanus
KaK OKUCITUTENb.

Baowcnetiwue knaccor neopeanuueckux seujecme. I'eHeTHYECKast CBSA3b MEXKY KIacCaMu
HEOpPraHMYECKUX coeqruHeHuil. Peakunn nonnoro oomena. ['maponus. p H cpensr.

PactBopbl. CriocoObI BhIpakKeHHs KOJIMYECTBEHHOTO COCTaBa pacTBOpa: MaccoBast 10Jis (IPOLEHTHAs
KOHIIEHTpallus ), MOJsipHasi KoHIeHTpanus. Komnouaasie pactBopsl. Db dekt Tungansa. Koarynsanus.
Cunepesuc. Kommnekchoie coenHenHusi. CocTaB KOMIIJIEKCHOTO HOHA: KOMILIEKCOOOpa3oBaTelb,
nuranasl. KoopanHannonHnoe yncino. HoMeHknatypa KOMIJIEKCHBIX COETMHEHUMN.

Tema 2. OcHOBHbBIE NOHATHUS Oprannyeckoii xumum (18 u.)

IIpeomem opeanuueckoti xumuu. OcOOEHHOCTH OpraHUYECKHUX BEUIECTB. 3HAUEHUE OPTaHUYECKOM
xumud. [IpranHbl MHOTOOOpa3usi OPraHMYECKUX BEIIECTB. Y TJIEPOIHBIA CKENET, €0 THUIIBI:
[UKJIMYECKHE, aluKInYeckrue. KapOonukInieckre u TeTepoIuKINIeCKUe CKeJeThl. BUbl cBsi3eii B
MOJIEKYJIaX OpPraHUYECKUX BELIECTB: OJAMHAPHbIE, IBOMHBIC, TPOWHbIE. MI3MeHeHune sHepruu cBs3ei
MEXy aTOMaMH yTJIepo/ia MPH yBEIIMUEHUN KPATHOCTH CBS3U. HackIlieHHbIE M HEHACHIIIIEHHBIE
COEIUHEHMUS.

DnekxmponHoe cmpoeHue u Xumuieckue cesa3u amoma yeiepooa. I ubpunuzanus opOuTanei, ee TUIIBI IS
o 2 o

OPraHNYECKUX COCTUHEHHUIA: sp3, sp°, sp. O0pa3oBaHue G- U T-CBSI3€H B MOJIEKYJIaX OPTaHUYECKUX

COE€IUHEHUN.

OchosHble nonodHcenUs CMpYKMypHoU meopuy 0peanuieckux coeourenuti. XUMUIecKoe CTPOCHHE.
CrpykrypHas ¢popmyna. CTpyKTypHasi ¥ IpOCTPAaHCTBEHHAs H30MepuHs. M3omepust yriiepoaHoro
ckenera. M3omepus nonoxenus. MexkinaccoBast usoMepus. Buibl IpoCTpaHCTBEHHON U30MEPUHU.
Onrtuueckast uzoMepusi. ONTUYECKUE aHTUMOIBI. XHUPATbHOCTh. XUPAIbHBIE U aXUPATIbHBIE MOJICKYJIBL.
I'eomerpuueckas uzomepus (yuc-, mpanc-u30Mepus).



T'omonoeus. I'omonozu. I'oMonorudeckasi pa3HocThb. ['omosioruueckue psjbl.

OnextpoHHble AP dexTsl. CrocoOb! 3anmucei peakunii B oprannueckoil XuMuu. Cxema U ypaBHEHUE.
YcnoBus nposeneHus peakuuii. Knaccudukanus peakiuii opraHM4ecKuX BEHIECTB M0 CTPYKTYPHOMY
MPU3HAKY: 3aMEICHHE, IPUCOEANMHEHUE, OTIIeTIIeHne. MexaHn3Mbl peakiuii. CriocoObl pa3pbiBa CBS3H
yraepoa-yriaepo. CBoOOAHbIE paAUKabl, HYKJICO(UIIbI U AIEKTPOQPIIIBL.

Knaccugpuxayus opeanuueckux sewyecms u peaxyuii. OCHOBHBIC KJIacChl OPTaHUYCCKUX COSIUHEHHIA.
Krnaccudukanus opraHnuecKux COSAMHEHH M0 (PYHKIMOHAIBHBIM IpyIaM. DJIEKTPOHHOE CTPOCHHE
OpPraHUYeCKUX BellecTB. B3anMHOe BIMSIHUE aTOMOB ¥ IPYIIIT aTOMOB. HIYKTHBHBIN 1 ME30MEPHBIH
addextrl. [IpencraBnenue o pe3oHaHce.

Homenxnamypa opeanuueckux éeuwgecmea. MexiyHapoaHas (cucreMaTudeckasi) HOMEHKIIaTypa
OpraHWYEeCKUX BELIECTB, €€ NPUHIHIBL. PanonanbHas HoMeHkiIaTypa. OKUCIEHHE U BOCCTAHOBIICHUE B
OpPraHUYECKON XUMUHU.

Tema 3. Yriesogopoasi (12 4.)

Anxansi. CTpoenue Momnekyinbl metana. [lonarue o kondopmanmsx. Ob1as XxapakTepucTruka Kiacca,
¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA (TOPEHUE, KATATUTUYECKOE OKUCIICHUE, TAIOTeHUPOBAHUE,
HUTPOBaHUE, KPEKUHT, THUPOJINU3). MeXaHU3M peakiuu XJIOPUPOBaHUS MeTaHa. AJIKaHbI B IPUPOJIE.
CuHTeTHYECKHE CITOCOOBI OJyUYEHUs aJIKaHOB. METO/Ibl ITOJIy4EeHHUSs aTKaHOB U3 aJIKUJITaJIOTEHUI0B
(peakuus Bropua), nekapOoKCHIMPOBaHUEM COJiel KapOOHOBBIX KHCIIOT U AJIEKTPOJIU30M PACTBOPOB
coseld KapOOHOBBIX KUCIIOT. [[puMeHenune aaKaHoB.

Luxnoanxkanvl. O0ImAs XapakTepUCTUKA Ki1acca, (hu3ndeckue CBoicTBa. BBl n30Mepum.
HanpsixeHHbIe 1 HEHaNPsHKEHHbIE HUKIIBI. XUMUYECKHE CBOMCTBA LIMKJIONpONaHa (TopeHue,
THAPUPOBAHNE, TPUCOCTUHEHNE TAJIOT€HOB, TaJIOT€HOBOI0PO/I0B, BOBI) U ITUKIIOTeKCaHa (TOpEeHHE,
XJIOpUpOBaHHEe, HUTpoBaHue). [lomyueHne UKI0aIKaHOB U3 AIKAaHOB U IUTAJIOT€HATIKAHOB.

Anxenwl. O011ast XapakTepucTHKa Kiacca. CTpoeHre MOJEKyIbl dTuieHa. Ou3nyeckue cBOWCTBa
aJKEeHOB. ['eoMeTpruecKast ”30MepHs AIKEHOB. XMMHUYECKHE CBOMCTBA alKeHOB. Peakinmn
MIPUCOEIUHEHUS 110 KPATHOW CBSI3U — THJIPUPOBAHKE, TAJIOT€HUPOBAHKE, THIPOTAIONEHUPOBAHUE,
ruapartanus. [IpaBuiio MapkoBHUKOBA U €r0 OOBSICHEHNE C TOUKH 3PEHUS JIEKTPOHHON TEOPHUH.
BiaumopeiicTBue ankeHoOB ¢ OpOMOM M XJIOPOM B Ta30BOH (haze nin Ha cBeTy. OKHCTIeHHE aTKeHOB
(ropenue, OKHMCIEHUE KUCIOPOA0M B IPUCYTCTBUM XJIOpH/Ia TAJIIaANs, IOl AeCTBUEM cepedpa,
OKHCJICHUE TOPSIYMM MOJKUCIEHHBIM PACTBOPOM NIEpMaHTaHaTa Kaliusi, OKHcIeHue no Baraepy).
[Tomumepwusanus. [lonydeHne alkeHOB U3 aJKAHOB, ATKUITAIONC€HUIOB U JUTAJIOT€HAJIKAHOB.
[IpumeneHue 3TrIIeHa U TPONUIIEHA.

Anxaouensi. Knaccudukaius TMEHOBBIX yIriieBo0po10B. ComnpshkeHHbIE ueHbl. Duznueckue u
XMMHYECKHE CBOMCTBA MIMBMHWIA U u3omnpeHa. 1,2- u 1,4-npucoenunenue. [lomumepuszanus. Kayuyku.
Bynkanu3zanus kayaykoB. Pe3una u 50ouut. CunTe3 OyTaaueHa u3 OyraHa v dTaHOJA.

Anxunsl. O0mas xapakrepuctuka. CTpoeHHe MOJIEKYIHI alleTuieHa. OU3NYecKue 1 XUMUIECKUE
CBOMCTBA aJIKMHOB. Peaknu nprucoeIMHEHNSI TaJIOT€HOB, TAJIOTEHOBOIOPOI0B, BOBI. [ aprpoBaHue.
Tpumepuzanus u gumepu3sanus ateruiieHa. KucnoTHele CBOMCTBA aTKMHOB C KOHIIEBOM TPOHHOM
cBs3b10. OKUCIICHUE AIKHHOB PacTBOPOM TiepMaHTaHarta kanus. [I[pumenenne anernnena. KapOumabrit
MeTo/ nojyueHus aneruieHa. [Tuponus merana. CuHTE3 alKMHOB AJIKMJIMPOBAHUEM AllETUITUIOB.

Apenvi. [Tonsatue 06 apomarnynoctu. [lpaBuno Xrokkens. beHzon — crpoeHue MosieKyisl, Gpu3nvecKue
cBoiicTBa. ['oMonorudeckuii psig 6enzona. MizoMmepus qu3aMenieHHbIX OCH30JI0B Ha MPUMEPE KCUITOJIOB.
Peaxiuu 3amernieHus: B 6€H30JIbHOM sifjpe (raIoreHUPOBAaHKE, HUTPOBAHKE, alIKWIMpOBaHue). Peakin
MIPUCOCTMHEHHS K OCH30Ty (TUIpUPOBAHKE, XJIOPUPOBaHUE Ha CBETY). OCOOCHHOCTH XUMHUHU



ankuiaoen30oB. [IpaBuiia opueHTauy 3aMECTUTENEH B peakIusix 3amenienus. bpomupoBanue u
HUTpOBaHue Tonyona. OKucIeHHe alKUiI0EeH30I0B PACTBOPOM NIEpMaHTaHaTa Kanus. [ ajoreHupoBaHue
aJKWIOEH30JI0B B OOKOBYIO 11enb. Peakius Biopiia—®urTunra kak METoJl CHHTE3a aJIKUIIOEH30JI0B.
Ctupos Kak mpuMep HENpeaeIbHOTO apOMaTUYECKOTO COSAMHEHUSI.

IIpupoonvle ucmounuxu y2n1e6000po0oa. IIpupoHblil 1 NOMyTHBINA HE(TAHbBIE I'a3bl, UX COCTAB,
ucnonb3oBanue. Hedts kak cMech yrineBogopoos. IlepBuuHas u BropuyHas nepepadoTka HeQTH.
Pudopmunr. KameHHsli yrous.

lI'anozenonpouszsoonvle Peakium 3amMelieHus rajJoreHa Ha TiAPOKCUI, HUTPOTPYIIILY, IMAHOTPYIIILY.
JleiicTBrE Ha TAJIOTE€HIIPOU3BOIHBIE BOJHOTO U CIIMPTOBOTO pacTBopa 1iesnouu. CpaBHEHHE
PEaKIMOHHON CIIOCOOHOCTH aJKUJI-, BUHUI-, (DeHWI- U OeH3WITaIoreHn10B. Vcnonb30BaHue rajoreH
MIPOU3BOJIHBIX B OBITY, TEXHUKE U B cCUHTE3€E. [[oHATHE 0 MAarHUHOPraHUYEeCKUX COCTUHEHHUSIX.
[Tonydenue ajikaHOB BOCCTAaHOBJICHHEM HOAANKaHOB. MarHuiiopraHuueckue COeTuHEHUSI.

Tema 4. Kuciopoacoaep:amue opranndeckue coexunerust (12 41.)

[ToHsATHE O BBICOKOMOJICKY/ISIPHBIX BelecTBax. [loyimMepr3anus 1 MOJTUKOHICHCAIIUS KaK METO/IbI
CO3JIaHHsI TTIOJIMMEPOB. DITACTOMEPHI.

[Tpupoanslit u cunTeTnueckuii kayayk. Cononumepusaiys. CoBpeMeHHbIE IIACTUKH (TTOTUATHIIEH,
MOJIUIPOTIAJICH, TIOJUCTUPOJT, TOJIMBUHIIXIIOPU, (GTOPOILIACT, MOTUITUICHTEpeTaNIAT, aKPHII-
OyTaJieH- CTUPOJIbHBIH MJIACTHK, MOTUKAPOOHATHI).

[Ipupoanbie 1 CHHTETHYECKHE BOJIOKHA (0030D).

Cnupmer. HoMeHKIaTypa 1 n30Mepust ciupToB. TOKCHUYECKOEe AEHCTBHE HA OPraHU3M METaHOIA U
sraHos1a. PU3HUECKUE CBOMCTBA IIPEAEIBHBIX OJJHOATOMHBIX CIIMPTOB. XUMUYECKHE CBOUCTBA CIIUPTOB
(KUCIIOTHBIE CBOMCTBA, PEAKIMH 3aMEILIEHUs THIPOKCUIIBHOM IPYIIIBI HA TaJloOTeH, MEKMOJIEKYJIsIpHas U
BHYTPUMOJIEKYJIIpHAs JeTuApaTalus, OKUCICHUE, PEaKIIMU YIIIEBOIOPOIHOTO PauKaa). AJKOTOJISATHI.
I'inponus, ankunupoBaHue (CUHTE3 MPOCTHIX APUPOB 10 BunbsiMcony). [IpoMbIIeHHBINH CUHTES
MeTaHoJIa. MHOT0aTOMHBIE CIIUPTHI. DTUIICHIJIMKONb U TIHUIEPHH, UX GU3NYECKHUE U XUMUYECKHE
cBoiicTBa. CHHTE3 TMOKCaHa U3 3TWICHIINKOJA. TOKCHYHOCTD ATHIIeHTTMKOIIsL. KauecTBeHHas peakius
Ha MHOT0aTOMHbIe cIUPTHL. [IpocThie 3 Hphl Kak H30Mephl MPEAEIBbHBIX OHOATOMHBIX CITUPTOB.
CpaBHeHue X QU3NYECKUX U XMMHUYECKHUX CBOMCTB cO ciupTamu. Peakiius paciienyaeHus NpocThiX
3(pHUPOB HOAOBOJOPOAOM.

@enonvr HomeHnknarypa u nzomepusi. BsanmHoe BiaustHuE TPy aTOMOB Ha IpuMepe (eHoa.
duznyeckue U XMMHUUECKHE CBOICTBa (peHoa U Kpe3osoB. KuciaoTHble cBOMCTBA (PEHOJIOB B CPaBHEHUU
co cnupTaMu. Peakiuu 3amenieHust B 0€H30JIbHOM KOJIbIIe (TajJoreHnpoBaHue, HUTpoBanue). OKucieHue
¢denonos. KauectBennsie peakiuu Ha ¢enou. [Ipumenenue denomna.

Kapbonunvuvie coeounenus. INEKTPOHHOE CTPOCHUE KapOOHUIBHOM TPYIIIBI. AJIBIETHIBI U KETOHHI.
dwuznyeckue cBorcTBa GopManbAeTHIa, alleTATLIETUIA, alleTOHA. [IoHAmue 0 Kemo-eHoIbHOU
maymomepuu KapoOHUIbHbIX coeOuneHutl. Peakiiuy npucoeJMHeH!s BObl, CHUPTOB, LIMAHOBOIOPOAA U
ruapocynbdura HaTpust. CpaBHEHUE PEaKIIMOHHON CITIOCOOHOCTH allbJIETUIOB U KETOHOB B PEAKITUAX
MpUCOSANHECHHS. Peakiny 3aMenieHrst aTOMOB BOJIOPOJIA TIPH Ol-yTJICPOTHOM aTOME Ha TaJIOTEH.
[Tonumepuzarus hopManbaeruaa u arneranpaeruaa. CHHTE3 CIIUPTOB B3aUMOJICHCTBUEM KapOOHHMIIbHBIX
COCTMHEHMH ¢ peakTHBOM [ puHbsapa. OkucieHne KapOOHWIBHBIX coeTMHEeHH. CpaBHEHNE OKUCIICHUS
QJIBJICTHJIOB ¥ KETOHOB. BoccTaHOBIIEHNE KapOOHUIBHBIX COSTMHEHUH B CIUPTHL. KauecTBEeHHBIS
peaxkiuu Ha ajJbAeTUAHYIO Ipynny. Peakiinu anbI0JbHO - KpOTOHOBOM KoHAeHcauu. Oco0eHHOCTH
dopmanbaeruna. Peakuus dopmansaeruna ¢ hpeHosom.

Kapb6onogvie kucnomvi. JEKTPOHHOE CTPOCHUE KapOOKCUIBHOM rpynmnbl. ['oMonoruueckuii psg
IPEJEeIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. PU3ndeckue CBONCTBA KAPOOHOBBIX KUCIIOT Ha



MpUMEpPE MYPaBbUHOW, YKCYCHOM, MPOMUOHOBOM, MAJIbMUTUHOBOM M CTEAPUHOBOM KUCIOT. XUMUYECKHUE
CBOMCTBA KapOOHOBBIX KUCIOT. KHCIOTHBIEC CBOICTBA (M3MEHEHNE OKPACKH HHIMKATOPOB, PEAKIIMH C
aKTUBHBIMH METaJJIaMU, OCHOBHBIMU OKCUJAMH, OCHOBAaHUSIMH, COJISIMH). VI3MeHeHne CHITbI
KapOOHOBBIX KUCJIOT MPY BBEJICHUH JTOHOPHBIX M aKIETITOPHBIX 3aMecTUTeNel. B3anmoeiicTpre
KapOOHOBBIX KUCJIOT CO cnupTaMu (peakuus stepudukanun). ['agoreHupoBaHmne KapOOHOBBIX KHCIIOT B
00KkoBYyIO 11eTTh. OCOOCHHOCTH MYypPaBbHHOW KUCIOTHI. BaykHel e mpeicTaBuTeNn Kiiacca KapOOHOBBIX
KHUCJIOT ¥ X NpuMeHeHue. [lonyyenne MypaBbUHOM M YKCYCHOM KHUCIOT B IPOMBIIUIEHHOCTH. Bpiciine
kapOoHOBBIC KHCIOTHI. [llaBeneBas KucnoTa Kak MpeJCTaBUTENh JTUKAPOOHOBBIX KHCIIOT.
[IpencraBienue o HEMpeAETbHBIX U ApOMATUYECKUX KUCIO0TaX. OCOOEHHOCTH UX CTPOEHUS U CBOMCTB.
3HaueHue KapOOHOBBIX KHCIIOT.

DyHKYUOHAbHBIE NPOU3BOOHbIE KAPpOOHOBLIX Kuciom. 1loyueHne XJI0paHruAPUA0B U aHTHIPUIIOB
KHCJIOT, UX ruponus. [loaydenne cnoxxHpix 3(UpoB ¢ HCHOIB30BAHUEM XJIOPAHTUIPUIIOB U
aHruApua0B KUCIoT. CioxHbIe 3UPbI KaK U30Mepbl KAPOOHOBBIX KUCIOT. CpaBHEHHE PU3UUECKUX
CBOMCTB U PEAKIIMOHHOMN CIIOCOOHOCTHU CIIOXKHBIX 3()UPOB U N30MEPHBIX UM KapOOHOBBIX KUCIIOT.
I'naponns cnoxxHbIx 3¢upoB. CuHTE3 CI0KHBIX A3PUPOB PeHosoB. CroxkHbIE 3PUPBI HEOPraHUYECKUX
kucioT. Hurpormuuepun. Amuzpst. Conu KapOOHOBBIX KUCIIOT, UX TEPMHUUECKOE PA3IIOKEHHE B
npucyrcTBUM 1enouu. CuHTe3 KapOOHUIIBHBIX COSAMHEHUH pa3ioKeHueM KallbI[UEeBbIX COJIeH
KapOOHOBBIX KHCJIOT.

Tema 5. A3ot- u cepocoaep:kaue coeqnHerus (12 4.)
Humpocoeounenus. DneKTpoHHOE CTpOoeHHe HUTporpynmnsl. [lomyyeHre HUTpocoeIMHEHUH.
B3peiBuartsie BeniecTna.

Amunvi. U3omepus amuHoB. [lepBuuHble, BTOPUUHBIE U TPETUYHbIE aMUHbL. DU3NUECKHe CBONCTBA
MPOCTEUIINX aMUHOB. AMUHBI KaK Opranndeckue ocHoBanus. Conu aIKMiIaMMOHHUSL. AJIKMJIMPOBAaHUE U
alMIMpPOBaHNE aMUHOB. Peakiiuu aMMHOB ¢ a30TUCTON KUCIOTOW. ApOMaTHYECKUE aMUHBI. AHHUIINH.
B3aumHoe BausHUE TPyNI aTOMOB B MOJIEKYJIe aHWJIMHA. XMMHYECKHE CBONCTBA aHUIINHA (OCHOBHBIE
CBOICTBA, PEaKIMU 3aMEIICHHs B aDOMATHIECKOE SIPO, OKUCIICHHE, Al[MITHPOBAHKE).
Juaszocoenunenus. IlonmyyeHue aMMHOB U3 CIIUPTOB U HUTPOCOEAMHEHU. [IpuMeHenue aHunmHa.
Cepoopranuueckue coenrHeHus. [IpencraBienrue o cepoopraHudecKux coeuHeHnsIX. OCOOEHHOCTH UX
CTPOEHHUS U CBOMCTB. 3HAYEHUE CEPOOPTAHNYECKUX COCTUHEHUMN.

T'emepoyuxnvl. @ypaH ¥ NUPPOIT KaK NPEACTABUTENH IISITUUICHHBIX TETEPOLMKIIOB. DJIEKTPOHHOE
CTpOEHHE MOJIEKYJIbI Tupposta. KucnorHele cBoiicTBa nupposna. [InpuanH Kak npecTaBuTesnb
LIECTUWICHHBIX FE€TEPOLUKIIOB. JJIEKTPOHHOE CTPOCHHE MOJIEKYIIbI TUpHUIMHA. OCHOBHBIE CBOMCTBA
MUPHUJIMHA, PEAaKLIUK 3aMelIeHHs] ¢ apoMaTHieckuM siapoM. [Ipencrasienne 06 nMuaazosne, TUpUIHE,
IIypUHE, IYPUHOBBIX U TUPUMHUAVNHOBBIX OCHOBAHMSIX.

Tema 6. Buosornuecku akTuBHbIe BenecrBa (13 4.)
Kupbl xak cioxHbIe Y3QUPHI IIHIIEPUHA U BBICIINX KapOOHOBBIX KUCIOT. OMBUIEHHE KUPOB.
IManporenusarus sxupoB. Mblila Kak COJIA BBICIIUX KapOOHOBBIX KHCIIOT.

Vene6o0wvi. Mono- n nucaxapuzsl. DyHKINK yrieBo1oB. buonornyeckas ponb yrieBoaoB. ['okoza —
¢bu3nueckue cBOMCTBA, IMHEWHas U HUKIndeckas Gpopmbl. Peakiiuy riaoko3b! (OKUCIEHHE a30THOM
KHMCJIOTOM, BOCCTAHOBJIEHUE B IIECTUATOMHBIN CIIUPT), KAYECTBEHHBIE PEAKIIMU Ha TIII0K03Y. bpoxxenue
III0K03bl. PPyKTO3a KaK 30Mep ItoKo3bl. Pubo3a u nezoxcupudosa. [lonarue o rivko3uaax.

Hucaxapuowi. Caxapo3a Kak IpeAcTaBUTENb HEBOCCTAHABINBAIOUINX AUcaxapuoB. Manbro3a u
JaKTO3a, 1emuiodnosa. ['maponus nqucaxapunos. [lomyueHne caxapa u3 caxapHOU CBEKJIBI.

Tonucaxapuoer Kpaxmain, TIuKoreH, neniono3a. Kauyecrsennas peaxius Ha kpaxmai. ['unponms
MOJIMCAXapUIOB.



Hyxneunoswvie kucnomer. Hykneozuasl. Hykneorunsl. HykiienHOBbIE KMUCIIOThI KaK IPUPOIHBIE
noaumepsbl. Ctpoenne JIHK u PHK. I'naponn3 HykJII€MHOBBIX KHUCIIOT.

Amunoxucnomeor kak amporepHble coenHeHUs. Peakuu ¢ kucioramu u ocHoBaHusMU. OOpa3oBaHue
cnoxHbIX 3¢upoB. [lentuapl. [lentuanas cBs3b. AMUIHBIN XapakTep MENTHIHON CBs3u. ['uaponus
MENTUIOB.

Tema 7. CHHTEeTHYECKHE BHICOKOMOJIEKY ISIpHbIe coennHeHust (9 4.)

[TonsiTHE O BRICOKOMOJIEKYISPHBIX BemlecTBax. [lonuMepuzains U NOJMKOHIEHCAIUS KaK METO bl
CO3JIaHHsI TTOJIMMEPOB. DIaCTOMEPHI.

[Ipupoanslit u cunTeTnueckuii kayayk. Cononumepusaiusi. CoBpeMeHHbIE IUIACTUKH (TOJTUATHUIIEH,
MOJIUIPOTIUJICH, TTOIUCTUPOIT, TOJIUBUHMIXJIOPU, (GTOPOILIACT, MOJUITUICHTEpedTaNIaT, aKPHII-
OyTajaueH- CTUPOJIbHBIN IUIACTHK, MTOJTUKAPOOHATHI).

[IpuposaHble U CHHTETHYECKHUE BOJIOKHA (0030D).



IINTAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATBI

B coOTBeTCTBUU € CHCTEMHO-JESITEIHLHOCTHBIM TOAXOJ0M B CTPYKTYpPE JHYHOCTHBIX PE3yJIbTaTOB
OCBOGHHUA IpeaMmera «XHMHsS» Ha YpPOBHE CPEJHEro oOLero oOpa3oBaHMs BbIIEICHBI CIEAYHOIIUE
COCTABJISAIOLINE: OCO3HAHHE OOYYAIOIIUMMCS POCCUHMCKON IpakJaHCKOW HMISHTUYHOCTH; T'OTOBHOCTH K
CaMOPA3BUTHUIO, CAMOCTOATEIBHOCTH W CaMOONPEACTCHUIO; HAJMYUME MOTHUBAIMM K OOYy4YCHHIO;
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLIMXCS PyKOBOACTBOBATHCS MPUHATHIMH B OOIIECTBE MpPaBUIAMH U
HOpMaMH ITOBE/ICHUs; HATMUMe IIPaBOCO3HAHMS, SKOJIOTHYECKOIN KYIbTYpPbl; CIOCOOHOCTh CTaBUTh LIEIH U
CTPOUTH >)KU3HEHHBIE IJIaHBbI.

JIMYyHOCTHBIE Pe3ybTaThl OCBOCHHS NpeaMeTa «XUMHSD» OTPakaloT CPOPMHPOBAHHOCTH OIBITA
MO3HABATENIBHOM W  TPAKTUYECKOM  JEATENbHOCTH  OOyyaromuxcs B Ipolecce  pean3aluu
00pa3oBaTeNbHON AEATEIbHOCTH.

JIMYHOCTHBIE Pe3yJbTaThl OCBOCHMS IMpeaMeTa «XUMHs» OTpa)xaroT CHOPMHPOBAHHOCTH OIIbITA
MO3HABATENIBHOM W  TPAKTUYECKOH  JEeATENbHOCTH  OOydaromuxcs B MpoIecce  pean3alnuu
00pa3oBaTEeNbHON JAEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:knaHCcKOro BOCIUTAHUSA:

0CO3HaHMS 00YUYAIOIIMMUCS CBOUX KOHCTUTYLIMOHHBIX IIPaB U 00513aHHOCTEH, YBAXKEHUS K 3aKOHY U
MIPAaBONIOPSIIKY;

MPEJCTABICHHUS O COIMAIBHBIX HOPMAX M MPAaBHIIAX MEKIMYHOCTHBIX OTHOIICHHUH B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATENbHOCTU MIPU CO3AAHUU YUEOHBIX MPOEKTOB, PELICHUU
y4eOHBIX M [T03HABATEIbHBIX 33/1a4, BHIIOJHEHUH XUMHUECKUX HKCIIEPUMEHTOB;

CTIOCOOHOCTH TIOHUMATh M TPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY M apryMEHTHI APYTHX IPH
aHaJM3e pa3IMYHBIX BUJOB YUEOHOH NesATETbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOT'O OTHOIIEHUS K HICTOPUYECKOMY M HAyYHOMY HACJIEANI0 OTEUECTBEHHON XUMMUU;

YBKEHHUS K TIPOIIECCY TBOPYECTBA B OOJACTH TEOPHH W TPAKTUYECKOTO IPHIIOKEHUS XUMHH,
OCO3HaHMS TOTO, YTO JAHHBIE HAYKH €CTh pEe3yJNbTaT JUIMTENBHBIX HAOIOJICHUN, KPOIOTIUBBIX
HKCHEPUMEHTATbHBIX TTOUCKOB, TOCTOSIHHOTO TPY/a YYEHBIX U MPAKTHKOB;

MHTEepeca U IMO3HABaTEJIbHBIX MOTHBOB B IOJIyUEHHHM M TOCIEAYIOIIEM aHalu3e HH(pOpMaIlUU O
MEPEOBBIX JOCTHKEHHUIX COBPEMEHHON OTEYECTBEHHON XUMHUM;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

HPaBCTBEHHOTO CO3HAHUS, STHUECKOTO TTOBEICHHUS;

CIOCOOHOCTH OIICHMBATh CHUTYallUW, CBA3aHHbIE C XMMUYECKUMHU SBICHUSMH, U TNPUHUMATh
OCO3HaHHbIE PELICHNs, OPUEHTUPYSICh HA MOPATbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIEHHBATH CBOE MOBEICHUE W MOCTYIKM CBOMX TOBApHUIIEH C TMO3WIIMH HPABCTBEHHBIX
Y TIPABOBBIX HOPM M C YIETOM OCO3HAHWSI ITOCIIEICTBHI IMOCTYIIKOB;

4) popMupOBaHMSA KYJIbTYPHI 310POBbS:

MOHUMAaHMsI LIEHHOCTEH 3/10pOBOr0 U 6€30MacHOro 00pasa KHU3HU, HEOOXOAUMOCTH OTBETCTBEHHOTO
OTHOIIEHHS K COOCTBEHHOMY (PH3UYECKOMY H IICUXHYECKOMY 3/I0POBBIO;

coOro/IeHnsT TpaBMI 0€30MMacHOTO OOpAIeHUs C BEIIECTBAMU B OBITY, NMOBCEIHEBHOW >KH3HU, B
TPYAOBOMH JEATENbHOCTH;

MOHMMaHMs LEHHOCTH MPaBWI WHAMBUIYAIbHOTO U KOJUIEKTHBHOTO O€30I11aCHOTrO MOBEACHUS B
CUTYaLlUsAX, YTPOXKAIOIIUX 3J0POBbIO U )KU3HHU JIOJEH;

OCO3HAaHMs MOCIIEACTBUN U HENPUATHS BPEIHBIX MPUBBIYEK (YHOTPEOIECHUS aJIKOTr0JIsl, HAPKOTUKOB,
KYpEHHUs);

5) Tpy10BOr0 BOCHUTAHUA:



KOMMYHHUKAaTHBHOH KOMIIETEHTHOCTH B Y4€OHO-HMCCIIEOBATEIbCKON NIEATENbHOCTH, OOIIECTBEHHO
IIOJIE3HOM, TBOPYECKOM U IPYTUX BUJAX NEATEIBHOCTH;

YCTAHOBKH Ha aKTUBHOE YYacTHE B PEILIEHUH NPAKTHUECKUX 3a/]1a4 COLMAIbHOM HAallPaBJICHHOCTH (B
paMKax CBOEro Kjacca, IIKOJIbI);

MHTEpeca K MPAKTHYECKOMY HM3YyYCHHIO Npodeccuil pa3iiMyHOro poja, B TOM YHUCIE HAa OCHOBE
IIPUMEHEHHUS [TPEIMETHBIX 3HaHUM 10 XUMUH;

YBa)KEHUS K TPYAY, JIOJSAM TPYZAa U pe3ysibTaTaM TPYLOBOH AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY MHIUBUAYaJIbHOW TpPAaeKTOpUM o0Opa3oBaHus, Oynyuiei
npodeccun M peanu3allid COOCTBEHHBIX JKM3HEHHBIX IIJJAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMHUU, HHTEPECOB U IOTPEOHOCTEH 00IIeCTRa;

6) 3K0JI0rMYEeCKOr0 BOCTIUTAHUS

9KOJIOTUYECKHU L[€JIeCO00Pa3HOro OTHOIIEHUS K IPUPOJIE KaK UCTOYHHUKY CYLIECTBOBAHMS KU3HU Ha
3emure;

[IOHUMAaHUs TJI00AJIbHOTO XapakTepa »SKOJIOIMYECKHX Npo0sieM, BIMSHHUS 3KOHOMHYECKHX
MPOLECCOB HA COCTOSIHUE MTPUPOJAHON U COLIMATBHOM CPENbI;

OCO3HaHMS HEOOXOJUMOCTH MCIIOJIb30BAaHUS JOCTHXKEHMM XUMHUM JJs PELIeHHUs BOIPOCOB
palnMoHaAIBLHOIO IPUPOIONOIb30BAHUS;

AKTUBHOTO HENPHATUS JEUCTBUM, NPHUHOCAIIMX BpPEX OKPYKAIOIIEW INPUPOIHOM Cpene, yMEHUs
[IPOrHO3UPOBATh HEOIArONPUATHBIE 3KOJIOTUYECKUE TIOCIEACTBUS MPEANPUHUMAEMBIX JEUCTBUN H
IIpeJOTBpalIaTh UX;

HAJINYMSL PA3BUTOTO HKOJOTMUECKOTO MBILIUICHUS, YKOJOTMUECKON KYJIbTYpPbI, ONbITA JAEATEIILHOCTH
9KOJIOTMUECKON  HAlpaBJIEHHOCTH, YMEHMs  pyKOBOJCTBOBATbCSI HMMHU B  I1O3HABaTEJIbHOM,
KOMMYHHMKaTUBHOM M COLMAJIbHOW TMpPAKTUKE, CIOCOOHOCTM M YMEHHUS AaKTUBHO HPOTHBOCTOSTH
uzaeosioruu xemohoouwu;

7) IEHHOCTH HAYYHOI0 MIO3HAHMA:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUsS HAYKH U OOIIECTBEHHOM
MIPAKTUKH;

MOHUMAaHMs CHeU(PUKY XMMUU KaK HayKd, OCO3HAHUA €€ poiM B (POPMUPOBAHUU PALUOHATIBHOTO
HAy4YHOT'O MBIIIJIEHNS, CO3/IaHUM LIEJIOCTHOTO INPEJICTaBIEHUs 00 OKPYXKalolleM MHUpe Kak O €IUHCTBE
MPUPOJBI U YEJIOBEKAa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH M pPELIEHUH MPOOJIEeM COXPAaHEHHUS
MIPUPOIHOTO PAaBHOBECUST;

yOeXIEHHOCTH B 0cO00M 3HAYMMOCTM XHWMHUHU JUIS COBPEMEHHOM UIUMBWIM3AaLUU: B €€
I'YMaHHCTHYECKOM HANpaBI€HHOCTH U BaYKHOM POJIM B CO3aHUU HOBOM 0a3bl MaTepHaIbHON KYJIbTYpPHI, B
pelIeHnr TI00aNbHbIX MPOOJeM YCTOWYMBOTO Pa3BUTHS UYEJIOBEUECTBA — CHIPHEBOW, SHEPTreTUUYECKOM,
MUIIEBOW M AKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTHH MEAUIMHBI, 00E€CIIEYEHUH YCIOBHM YCIEIIHOTO
TPYZAa U SKOJIOTHYECKH KOM(POPTHOM KU3HU KaXKJOT0 iieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHON T'PAMOTHOCTH: IIOHUMaHUS CYIIHOCTH METOAOB ITO3HAHUS, UCIOIb3yEMbIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH MCIIOJIb30BaTh IOJy4yaeMble 3HAHUS JUIsl aHAIM3a U OOBSICHEHUS
SBJIGHUN OKPYKAIOIIEr0o MHpa U NPOUCXOASAIIUX B HEM HM3MEHEHHUH, yMEHHUs JejaTb OOOCHOBaHHBIE
3aKJIIOYEHHs HA OCHOBE HAYYHBIX ()aKTOB M MMEIOLIMXCS JAHHBIX C IEJBbI0 MOJYYEHHs JTIOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XUMHYECKHE 3HAHUS JUIS peuleHus IpobiieM B
peaNIbHBIX KU3HEHHBIX CUTYaIUX;

UHTEpEca K MO3HAHUIO, UCCIIEN0BATENbCKOM 1EATENbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HEMpPEpPHIBHOMY O00pa30BaHUIO M caMOOOPa30BaHUIO, K aKTUBHOMY
MOJTyYEHUIO HOBBIX 3HAHUH 110 XMMHUHU B COOTBETCTBHH C )KU3HEHHBIMH TOTPEOHOCTSAMU;

WHTEpeca K 0COOCHHOCTSIM TPY/la B pa3IudHbIX chepax mpodhecCuoHaATBHON eATeTbHOCTH.



METAINPEMETHBIE PE3YJIbTATHI

MeTanpeMeTHbIE pe3yiIbTaThl OCBOCHHUS MPOrpaMMbI MO XHMHH Ha YPOBHE CPEIHEro OOIIero
o0pa30BaHMs BKIHOYAIOT:

3HAYUMBIC U1 (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYYAIOMIMXCS  MEKTUCITUTUIMHAPHBIE
(MeXTpenMeTHbIe) OOIICHAYYHBIE TOHSTHS, OTPAXKAIOIIME IEJIOCTHOCTh HAYYHOW KApTUHBI MHUpa H
CHEIM(pHUKY METOAO0B IMO3HAHUS, UCIOJIb3YEMBbIX B €CTECTBCHHBIX HAayKax (MaTepwsi, BEIIECTBO, SHEPTHUs,
SIBJICHUE, TPOIECC, CUCTEMa, HAay4HBIH (DaKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS,
UCCIIeIOBaHNE, HAOIIOICHUE, U3MEPEHUE, SKCTICPUMEHT U JIPYTHE);

yYHHUBEpCaIbHbIE Yy4eOHBIE JIeHCTBUS (MTO3HABATENbHBIE, KOMMYHHKATHBHBIC, PETYJISTHBHBIC),
obecnieunBaromue (HopmMupoBaHUEe (QYHKIMOHATHHOW T'PAMOTHOCTH M COLMATBHOW KOMIETCHIINH
oOydJaronmxcs;

CIOCOOHOCTH 00YYaKOIIMXCs UCIIOJB30BaTh OCBOCHHBIC MEXKIUCIUIIIMHAPHBIC, MUPOBO33PEHUYCCKUE
3HAHUS U YHUBEPCAIbHBIC YICOHBIC IEHCTBUS B TIO3HABATEIILHON U COIIMAIILHOM MTPAKTHKE.

MeTtanpeMeTHBIE ~ pe3yJIbTaThl  OTPaXKAlOT  OBIAJCHHE  YHUBEPCAIBHBIMH  YICOHBIMU
M03HABATEIbHBIMH, KOMMYHHKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSMHU.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

1) 0a30BbIe JIOTHYECKHE IeHCTBUSA:

CaMOCTOSITENIbHO (POPMYIIMPOBATh U aKTyaJIM3UPOBATh MPOOIIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

OIIPENIeNIATh LENU AEATEIbHOCTH, 3a/laBas IapaMeTpbl U KPUTEPUU UX JOCTHIKEHHS, COOTHOCHUTH
PE3YyIbTATHI AEATENBHOCTH C IIOCTABICHHBIMU LIEISAMU;

UCIOJIb30BATh NPU OCBOEHHM 3HAHUM NPUEMBI JIOTUYECKOTO MBILUIEHUS: BBIIEIATh XapaKTepHbIE
NPU3HAKU MOHATHH M yCTaHABIMBaTb UX B3aUMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOIIUE MOHATHUS AT
O0O0BSICHEHUS OTAENBHBIX ()AKTOB U SIBICHUN;

BbIOMPATh OCHOBAHUS M KPUTEPUH JUI KIIACCU(UKALMU BELECTB U XUMUYECKUX PEAKIIUM;

YCTaHaBJIMBATh IPUYUHHO-CIIEJICTBEHHBIE CBS3U MEKIY U3y4aeMbIMU SBICHUSIMU;

CTPOUTH JIOTMYECKUE pacCykIeHHs (MHIYKTHBHbIC, AEAYKTHBHBbIE, I10 AHAJIOTHM), BbISABIATDH
3aKOHOMEPHOCTU U IPOTHBOPEYUsT B PACCMATPUBAEMBIX SBJICHUSX, (OPMYIHPOBATH BBIBOJIBI U
3aKIIIOYEHUS;

IPUMEHATh B MPOLIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHHM CHUMBOJIMUYECKUE (3HAKOBBIC) MOEIH,
peoOpa3oBbIBATE MOJENBHBIE IMPEJCTaBICHUS — XUMHUYECKMH 3HAK (CHUMBOJ) 2JE€MEHTa, XMMHUYECKas
dbopMyna, ypaBHEHUE XUMHUUECKON PeaKMK — IIPU PELICHUHN y4eOHbBIX TO3HABATEIbHBIX U MPAKTHYECKUX
3aja4, NMPUMEHATh Ha3BaHHBIC MOJEIbHBIC NPEACTABICHUS AJIS BBIABICHHS XapaKTEPHBIX IPU3HAKOB
M3y4aeMbIX BEUIECTB U XUMHUECKUX PEAKIIUN.

2) 0a3oBbIe MCCIIeI0BATEIbCKHE TeiiCTBUA:

BJIaACTh OCHOBAMU METOI0B Hay‘IHOFO IIO3HAHHUA BEHICCTB U XUMHUYCCKUX peaKHHﬁ;

q)OpMy.HI/IpOBaTL neian M 3adadu HUCCIICAOBAaHHWA, UCIIOJAB30BaTh IMOCTABJIICHHBIC M CaAMOCTOATCIBHO
C(bOpMy.HI/IpOBaHHLIC BOIIPOCBI B Ka4UCCTBC HMHCTPYMCHTA IMO3HAHUA W OCHOBBI IJIA (I)OpMI/IpOBaHI/ISI
THUITIOTE3hI 110 npOBepKe HpaBI/IJ'II)HOCTI/I BBICKA3bIBACMBIX Cy}K)IeHPIf/’I;

BJIAACTH HaBbBIKAMHU CaMOCTOATCIBHOT O HJ'IaHI/IpOBaHI/ISI nu HpOBe}IeHI/ISI y‘-IeHI/I‘—IeCKI/IX
OKCIICPUMCHTOB, COBCPHICHCTBOBATH YMCHUSA Ha6J'IIOI[aTL 3a XOJOM IIpomecca, CaMOCTOATCIILEHO
IMPOrHO3UPOBATHL €0 pE3yJIbTarT, (bOpMyHHpOBaTL 06061].[6HI/I$I " BBIBOJAbI OTHOCHUTCIBHO HJOCTOBCPHOCTU
PE3yNIbTaTOB HCCIIEA0BAaHNUS, COCTABISATH 0OOCHOBAHHBIM OTUET O MPOJIEIaHHOM padoTe;

MPUOOpETaTh OMBIT YYCHHYECKOW HCCIEAOBATEIbCKOM W TMPOEKTHOW NEATEIbHOCTH, MPOSBISATH
CHOCOGHOCTB U TOTOBHOCTH K CaMOCTOATCIbHOMY IIOHMCKY MCTOAOB PCIICHHUA IMPAKTHUYCCKUX 3ajay,
HpI/IMeHeHI/IIO pa3JII/I‘IHI>IX METOAO0B IIO3HAHUS.

3) padora ¢ nngopmanueii:



OpPHEHTUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HWHGoOpManuu (HAy4yHO-TOMYJSIpHAs JIMTEpaTypa
XMUMHYECKOTO COJIEpXKaHMsI, CIIPaBOYHbIE MOCOOMs, pecypchl VHTepHeTa), aHaIM3UpoBaTh MH(POPMAIUIO
pasNMYHBIX BUAOB U (QOpPM NPEACTABICHUS, KPUTUYECKH OLEHHUBATh €€ JIOCTOBEPHOCTh U
HEIIPOTUBOPEYUBOCTB;

(bopMyIHpOBAThH 3aMPOCHl U MPUMEHATH Pa3IMYHBIE METOABI IPU MOUCKE U 0TOOpe MH(OpMaIuy,
HEO0XOAUMOI 7151 BBIITOTHEHHS y4eOHBIX 3a/1a4 ONpPeAeIEHHOTO TUIIA,

IpUoOpeTaTh OMBIT  MCIOJIB30BAaHUS  HMH(OPMALMOHHO-KOMMYHMKATUBHBIX  TEXHOJOTMH U
Pa3IMYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BBIOMpATh ONTUMAIBHYIO (popMy IpefcTaBieHus UHGopMaum (cxembl, TpaukH,
uarpammsbl, TaOJIHULbI, PUCYHKHU U IPYTHE);

WCTOJb30BaTh HAay4YHBIH S3BIK B KayeCTBE CPEIACTBA IpU paboTe ¢ XUMHUYECKOH HH(pOpMaLUen:
IPUMEHATh MEXIpeaMeTHble ((U3MYeckue MU MaTeMaTH4eCKHe) 3HAKM U CHMBOJBL, (HOpMyIIbl,
ab0peBuaTypbl, HOMEHKJIATYPY; HCII0JIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPE/ICTBA HATJITHOCTH.

KoMMmyHuKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUA:

3aJlaBaTh BOMPOCHI MO CYIIECTBY 00CYk/1aeMOl TeMbl B X0 TUAJOra U/UIH IUCKYCCHH,
BBICKA3bIBaTh UIeH, POPMYIMPOBATH CBOM MPEJIOKCHUS OTHOCUTEIIEHO BBITOJIHCHUS TIPEITIOKECHHON
3a/1auu;

BBICTYNIaTh C IMPE3EHTAalueld pe3yJbTaTOB IMO3HABATEIBHON JEATEIbHOCTH, IOJIYYEHHBIX
CaMOCTOATENIbHO WJIM COBMECTHO CO CBEPCTHHKAMHU MPHU BBINOJIHEHUU XUMHUYECKOTO SKCIEPUMEHTA,
MPAKTUYECKON PabOTHI IO UCCIIEAOBAHUIO CBOWCTB M3YUaeMbIX BEIIECTB, pealln3alui y4eOHOTO MPOEeKTa,
1 (OpMYITHPOBATEH BBIBOJBI IO Pe3ybTaTaM MPOBEACHHBIX UCCIICOBAHMIA MTyTEM COTIIACOBAHUS TTO3HIIHIA
B X0JIe 00Cy»eHus 1 0OMeHa MHEHHUSIMHU.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS:

CaMOCTOATENIBHO IIJIAaHUPOBATh U OCYILECTBIIATH CBOIO ITO3HABATEIIBHYIO NEATEIBHOCTD, ONPEaEssi
e€ 1enu M 3aJauyd, KOHTPOJUPOBATb U IO Mepe HEOOXOJUMOCTH KOPPEKTHUpPOBaTh IpeiaraeMblii
QITOPUTM JEHCTBUI IpH BBHINOJHEHUM Y4YeOHBIX M HCCIEOBATEIbCKUX 3a]lad, BbIOMpaTh Haumbosee
3¢ (deKTUBHBIN cOcO0 UX pElIeHUs C Y4ETOM IOJIyYEHHs HOBBIX 3HAHMM O BELECTBAX M XHMHUYECKUX
peakysxX; OCYIIECTBIATh CAMOKOHTPOIIb ACATEIIBHOCTA HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

NPEJMETHBIE PE3YJIbTATHI

[IpenmeTHble pe3ynbTaThl OCBOCHUS MPOTPaMMBbl IO XMMHUHM Ha YIIyOJIEHHOM YpPOBHE Ha YPOBHE
cpeaHero oouero o0pa3oBaHus BKIIOYAIOT crienuduueckre s yueOHoro mpeaMera « XuMus» HayyHble
3HAHUS, YMEHUS U CIIOCOOBI AEWCTBUN IO OCBOEHUIO, HHTEPIPETAUU U TPeoOpa30BaHUIO 3HAHUHN, BUJIbI
JESTeIbHOCTH IO MOJTY4YE€HUI0 HOBOTO 3HAHMS U MPUMEHEHHIO 3HAaHUN B Pa3IMYHBIX YUEOHBIX CUTYAIHSIX,
a TaK)Ke B peaJIbHBIX JKU3HEHHBIX CUTYalLlUsX, CBA3aHHBIX ¢ XUMHUEH. B mporpamMe no XuMuu npeaMeTHbIe
PE3YIBTATHI MPCACTABJICHBI 110 rogaM U3YyUCHUS.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHrnuecKast XUMHD OTPaXaroT:

c(OPMHPOBAHHOCTh MPEACTABICHUN: O MECTe M 3HAYCHMHM OPraHMYEeCKOH XUMHUH B CHCTEME
€CTECTBEHHBIX HayK U €€ pOoJIi B 00ECII€YeHUN YCTOWYMBOIO Pa3BUTHUS YEIOBEUECTBA B PEILICHUH MTPOOIeM
9KOJIOTUYECKON, DPHEPTETUIECKON M THINEBON O€30MacHOCTH, B Pa3BUTHH MEIWIIMHBI, CO3JaHUH HOBBIX
MaT€prajIoB, HOBBIX HMCTOYHHMKOB ODOHEPIvUH, B obecneueHnu palroOHaJIbHOI'0 MPHUPOAOIIOJIb30BaAHUA, B
(bopMHpPOBaHUN MHUPOBO33PEHUSI U OOILIECH KyJIbTYphl YEJIOBEKA, a TAKXKE HKOJOTHYECKH OOOCHOBAHHOTO
OTHOIICHHS K CBOEMY 3/I0pPOBBIO M IIPUPOTHON CPEAE;

BJIAJICHUE CHCTEMOH XMMHYECKHX 3HAHUI, KOTOpas BKJIIOYACT: OCHOBOIIOJATAIONINE MOHSITHS —
XAMHYECKUH OJIEMEHT, aTOM, SAPO W DICKTPOHHAs 000JI0YKa aToma, s-, P-, 0-aTOMHBIC OpOHTAIH,
OCHOBHOE M BO30YXIEHHOE COCTOSIHHUS aToMa, THOpUIM3alus aTOMHBIX OpOWTalel, MOH, MOJIEKYIa,



BaJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTD, CTETIEHb OKUCIICHHUS, XUMUYECKas CBsI3b, MOJIb, MOJISIPHAs Macca,
MOJISIPHBIM 00BEM, YITIEpOAHBINA CKeNleT, (GYHKIMOHAIbHAs TPYIIa, pajuKal, CTPYKTYpHbIE (OPMYIIbI
(pa3BEépHyThIE, COKpAalEHHBIE, CKEJIETHBIE), H30MEpHs  CTPYKTypHas M  MPOCTPAHCTBEHHAs
(reomeTpuyeckasi, ONTUYECKast), U30MEPbI, TOMOJIOTUYECKUH PsiJl, TOMOJIOTH, YTIEBOJOPO/IbI, KUCIOPOI- U
a30TCOJepXKAIIME  OpPraHWYEeCKUE  COCOUHEHHS, MOHOMEp, MOJHMEp, CTPYKTypHOE  3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS; TEOPUH, 3aKOHbI (nepuoanueckuii 3akod . . Menneneesa, Teopus
CTpoeHHsI opraHuueckux BemectB A. M. ByrtnepoBa, 3aKoH COXpaHEHHS MacChl BEUIECTB, 3aKOH
COXPAaHEHHUS W TPEBpAIICHUS PHEPTUH MPU XUMUYECKHX PEAKIHUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUIA
SI3BIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHMUS, JIeXKAI[Me B OCHOBE TOHUMAaHMs IPUYUHHOCTH U CUCTEMHOCTH
XUMUAYECKHUX SBJICHHI; TMPEACTABICHUS O MEXaHM3MaxX XMMHUYECKHX PEaKIHid, TEePMOAMHAMHYECKUX H
KUHETHYECKUX 3aKOHOMEPHOCTSAX HX MPOTEKaHWs, O B3aUMHOM BIIMSHUHM aTOMOB M TPYII aTOMOB B
MOJICKYJIax (MHAYKTHBHBIM W Me3oMepHbI 3ddektoi, opueHtanthl [ u Il poma); daxromorumueckue
CBEICHHS O CBOICTBaX, COCTaBe, MOJIYUCHUU U OE30MacHOM UCHOJIb30BaHUU BaXKHEHUIINX OPraHUYECKUX
BEIECTB B OBITY M MPAKTUYECKON IESTEIHHOCTH YEIIOBEKa, OOIIMX HAYYHBIX MPHUHIUIAX XHUMHUYECKOTO
MIPOM3BOJICTBA (HA MMPUMEpPE MPOU3BOACTBA METaHOJIA, TEPepadOTKH HEPTH);

c(OpPMUPOBAHHOCTh YMEHHUM: BBISBIATh XapaKTEepPHbIC MPHU3HAKU MOHITHH, YCTaHABIMBATh HX
B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MOHATHS MPU OMHCAHUU COCTaBa, CTPOCHUS U CBOWCTB
OPraHNYeCKUX COCTMHECHUM;

c(OPMHPOBAHHOCTH YMEHUIA:

UCIIOJIb30BaTh XMUMHYECKYI0 CHMBOJIMKY [UIsl COCTaBJICHHSI MOJEKYIAPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKEIIETHBIX) POPMYIT OPraHUYEeCKIX BEIIECTB;

COCTABIIAITh YPABHEHUS XUMHUYECKMX PEAKIUHA M PACKPBIBATh HMX CYIIHOCTH: OKHCIHTEIHHO-
BOCCTAHOBUTENIBHBIX PEAKIUI MOCPEACTBOM COCTABIICHHS AJIEKTPOHHOTO OallaHCca ATHX peaklui, peakui
MOHHOT0 0OMeHa IyTEéM COCTABIJICHHS UX MOJIHBIX U COKPAIIEHHBIX MOHHBIX YPAaBHEHUH;

M3TOTaBJIMBATH MOJIENTM MOJIEKYJI OPraHWYECKHMX BEIECTB Ul WJUTIOCTPALMM WX XUMHUYECKOTO U
MIPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHPOBAHHOCTH YMEHUI: YCTaHABIMBATH NPUHAIJIC)KHOCTh N3YYSHHBIX OPTaHUYECKUX BEIIECTB
[0 MX COCTaBy U CTPOCHUIO K OIpPENeIIEHHOMY KIAacCy/TpymlIe COeTUHEHUH, AaBaTh UM Ha3BaHHs I10
cucremarnyeckoil HomeHkiatype (IUPAC) um npuBoauTh TpUBHAbHBIE HAa3BaHUS ISl OTIEIBHBIX
MIPEJICTaBUTENICH OPraHUYECKUX BEIIECTB (ITUIICH, alleTUIICH, TOMYOI, TIUICPUH, STHICHTIINKOIb, (EHOI,
dbopmanmpaerua, aneTaibIerujl, AaleToOH, MypaBbUHAas KHUCIIOTA, YKCYCHas KHCIIOTa, CTEapHHOBAs,
OJIEMHOBAsl, TMAaTbMUTHUHOBASs KHUCJOTHI, TJWIWH, allaHWH, ManbTo3a, (PYKTO3a, AHWIMH, TUBHHMUI,
U30IPEH, XJIOPOIIPEH, CTUPOI U APYTHeE);

C(OPMHPOBAHHOCTh YMEHUS OIMPEIENATh BUI XMMHUYECKOH CBSI3M B OPTaHHMYECKUX COCTUHECHUSX
(KOBaJIeHTHAs! ¥ MOHHAS CBSI3b, G- M TT-CBSA3b, BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHS IPUMEHSATH MOJIOKEHHUSI TEOPUH CTPOCHUSI OPTaHUYECKUX BELIeCTB A.
M. BytnepoBa Ju1st 00bsICHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOEHUS;

C(OPMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE, (H3UYECKHE W XHUMHUUYECCKHE
CBOWCTBAa THINHUYHBIX TIPEJCTABUTENCH pa3IMYHBIX KIACCOB OPTraHMYECKHWX BEIIECTB: aJKaHOB,
[IUKJIOAIKAaHOB, AJIKEHOB, aJKaJHEHOB, AJIKUHOB, apOMaTHYECKUX YIJIEBOJIOPOIOB, CIUPTOB, AJIbJETUIOB,
KETOHOB, KapOOHOBBIX KHCIIOT, NMPOCTBIX U CIOXKHBIX 3(UPOB, KUPOB, HUTPOCOCTUHEHUH M aMHHOB,
AMHHOKHCIIOT, OEJIKOB, YIIIEBOIOB (MOHO-, TU- U TIOJMCAXapU/IOB), WILTIOCTPUPOBATh TEHETUIECKYIO CBSI3b
MEXJy HUIMH yYPaBHEHUSMH COOTBETCTBYIOIIMX XMMHYECKHX PEAKIMH C MUCTIOIB30BAHUEM CTPYKTYPHBIX
dopmy;

c(OPMHPOBAHHOCTh yYMEHHUSI TOATBEPKIAaTh HAa KOHKPETHBIX NpPUMEpax XapakTep 3aBUCHUMOCTH
PEaKMOHHON CIOCOOHOCTH OpPraHMYECKHX COCTUHEHHI OT KPaTHOCTH M TUIA KOBAJIEHTHOU CBSI3U (G- U
T-CBSI31 ), B3AUMHOTO BJIMSIHUS @TOMOB U TPYIIIT aTOMOB B MOJIEKYJIaX;



c(OPMHPOBAHHOCTh YMEHHS XapaKT€PU30BaTh HCTOYHHMKH YIIIEBOJOPOIHOTO ChIpbi (HE(TH,
NPUPOJHBIN Ta3, Yroib), CIOCOOBI €ro mnepepadOoTKM H MNPAKTUYECKOe TPUMEHEHHUE IPOIYyKTOB
nepepaboTKH;

C(OPMHUPOBAHHOCTh BIIAJICHUSI CHUCTEMOW 3HAHUI O €CTECTBEHHO-HAy4YHBIX METOJaX [O3HAHWS —
HAOJIOACHNN, HM3MEPEHHH, MOJCIMPOBAHHH, SKCIEPUMEHTE (peaJlbHOM W MBICICHHOM) W yMEHUS
IIPUMEHSITH 3TH 3HAHUS;

C()OPMHUPOBAHHOCTb YMEHHUS INPUMEHATh OCHOBHBIE OINEpALlUU MBICIUTEIbHON IEATEIbHOCTH —
aHaJIM3 U CHUHTE3, CpaBHEHHE, OOOOIIEHHE, CHUCTEeMATH3alMI0, BBIBICHUE IPUYUHHO-CIIEICTBEHHBIX
CBSI36M — JIJIs1 U3yYEHUS CBOMCTB BEIECTB U XUMUYECKHUX PEAKLIMM;

c(OPMHPOBAHHOCTh yMEHUI: BBIABIATH B3aUMOCBS3b XHUMHUYECKHX 3HAHHM C MOHATHAMU U
NPEJCTaBICHUAMU JIPYTHX €CTECTBEHHO-HAYYHBIX NPEAMETOB JUisi 0oJiee OCO3HAHHOTO TOHUMAHUS
CYLIHOCTH MaTEpHAJIbHOIO €IMHCTBA MHUPA, UCIOJIb30BATH CUCTEMHBIC 3HAHMS 110 OPraHUYECKON XMMHHU
111 OOBSICHEHUS U IPOTHO3MPOBAHHUS SIBJICHUH, HUMEIOIINX €CTECTBEHHO-HAYYHYIO IIPUPOAY;

c(OPMHPOBAHHOCTh YMEHHUH: MPOBOAUTH PACUYETHI MO XMMHUYECKHM (opMysiaM U ypaBHEHHSIM
XUMHAYECKHX PEaKIMid C HMCIONb30BaHUEM (U3NYECKUX BEIMYUH (Macca, 00BEM Ta30B, KOJIMYECTBO
BEIIECTBA), XapaKTEPU3YIOUIMX BELIECTBA C KOJMYECTBEHHOM CTOPOHBL: Pacd€Thl MO HAXOXICHUIO
XUMHUYECKOH (pOpMYJIbl BEIIECTBA 110 U3BECTHBIM MAaCCOBBIM JIOJISIM XUMHUYECKUX JIEMEHTOB, NPOIYKTaM
CrOpaHus, IIOTHOCTU I'a3000pa3HbIX BEILLECTB;

c(OPMHPOBAHHOCTh YMEHHHU: TPOTHO3UPOBATh, AHAIM3HPOBATH M OIEHUBATH C TO3WIHHA
9KOJIOTUYECKOM O€30MacHOCTH MOCIEACTBUSL ObITOBOW M IPOM3BOJCTBEHHOM JEATEIbHOCTH YeJIOBEKa,
CBSI3aHHOW C IepepabOTKOM BEIIEeCTB, MCIOJIb30BATh MOJTYYEHHbIC 3HAHUS JAJS MPHUHATUS TPAMOTHBIX
pelieHuii npodyieM B CUTyalUsiX, CBSI3aHHBIX C XMMUEH;

c(OPMHPOBAHHOCTh yYMEHHI: CaMOCTOATENBHO IUIAHUPOBATh M MPOBOJIUTH XUMHUYECKHUIM
HKCHEPUMEHT (MOJy4YeHHE M M3Y4YeHUE CBOWCTB OPraHMYECKUX BEIECTB, KaueCTBEHHBIE PpEaKLUU
YIJIEBOJIOPOIOB PA3JIMYHBIX KJIACCOB M KHCIOPOJICOAEP)KAIUX OPraHMYECKHX BEIIECTB, PpELICHHE
SKCIIEPUMEHTAJbHBIX 3a/lad [0 pAClO3HABaHUIO OPraHMYECKUX BEHIECTB) C COOJIOJECHUEM IpaBUII
Oe3omacHoro oOpallleHuss C BelleCTBaMU U JIaOOpaTOpHBIM 000pYyAOBaHHMEM, (OPMYIHPOBATH LENb
UCCIIeIOBaHMsI, MPEJCTAaBIATh B pa3iMyHOW (opMe pe3ynabTaTbl SKCIEPUMEHTa, aHaJU3UpOBaTh U
OLIEHMUBATbH UX JOCTOBEPHOCTH;

c(OpPMUPOBAHHOCTh YMEHUH:

coOnrofaTh MpaBWiIa HKOJOTMUYECKHM I1e]1ecoo0pa3HOro TMOBEAEHUST B OBITY U TPYIOBOM
JESATENIBHOCTH B LIEJIIX COXPAHEHUS CBOETO 3/10POBbs, OKPYXAIOUIEH MPUPOJHON CpeAbl U JOCTUKEHUS €€
YCTOMYMBOIO Pa3BUTHS;

OCO3HaBaTh OINACHOCTb TOKCHMYECKOrO JEWCTBUS Ha JKUBBIE OPraHU3MBlI OIpeneIEHHbIX
OpraHMYeCKHUX BEIIECTB, MOHUMas cMbIch rmoka3arens [1/1K;

aHAJM3UPOBATh 11€J€CO00Pa3HOCTh MPUMEHEHHSI OPraHMYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B
OBITY C TOYKHU 3PEHHUSI COOTHOILIEHUS PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTh YMEHHI: OCYIIIECTBIISATh IIEJICHAMPABICHHBIN MOMCK XUMHUYECKOW HHMOpMAIuu
B pa3MYHbIX UCTOYHMKAX (HayyHas U yueOHO-HaydHas JIMTEpaTypa, CPecTBa MAacCOBOW MHGpopMauu,
WuTepHeT U apyrue), KpUTHUECKH aHATU3UPOBaTh XMMHUECKYI0 MH(OpMaIuio, nepepadbarsiBaTth € U
MCMOJIb30BaTh B COOTBETCTBUH C ITOCTABJICHHOM yueOHOIl 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

HaumeHoBaHue KosaunyecTBo | DuekTpoHHbIe (LM (POBbLIE) ®opMbl peaiu3zannu
pa3/1esioB U TeM 4yacoB o0pa3oBaTejibHbIE PECYPChI BOCIUTATEIbHOIO
NPOrpamMMmbl NMOTEeHIHAJIA pa3/iesa
[ToBTOpEHME 1 26 bubnmnoreka HOK DopmMupoOBaHHE HAYYHOTO
yri1yOJieHHe 3HAHU ] https://m.edsoo.ru/7f41bacc g‘::;‘jﬁi?;ﬁ:;
OCHOBHBIe H?JHHTHﬂ 18 - CTAHOBJICHHUC OpraHH‘-IeCKOﬁ
OpPraHUYECKON XUMUW) XUMHH KaK HayKH.
YTI1eBOIOPOIBI 12 dopMupoBaHue
Kucnoponconepxamme | 12 ITATPHOTHIECKOTO
OpraHHYECKUe gOCHHTaHH’I:
HATH/TIOHIMAaTh/yMETh
COCAMHCHUA OHpe,HEJ'IHTB:
AzoT- 1 12 - POJIb OTEYECTBEHHBIX
cepocoepIKale YU€HBIX B Pa3BUTHU
OpraHMYEeCKHe OpraHu4ecKon
COEIHHEHIs xumun(A.M.byTnepos)
DopMUpPOBAaHUE HAYYHOI'O
buonoruuecku 13 MUPOBOI3PCHIS:
aKTUBHBIC BEIIECTBA - OGBACHSATH PUYHUHEL
CHHTCTH'—IGCKHC 9 MHOFOO6paSI/I$[ OpraHUYCCKUX
BBICOKOMOJIEKYJISIPHBIE Betects
COCITMHCHUS

[Tpu peanuzanuu Pabouell mporpaMMbl BO3MOYKHA MHTErpalys OYHOrO 0OydeHHs ¢ 00ydEeHHEM C

MNPUMECHCHUEM OHUCTAHIHUOHHBIX O6p330BaTeJ'IBHI)IX TGXHOJ’IOFI/II\/’I,

ANIEKTPOHHBIM  00yueHuem. Ilpu

opraHu3anu o0y4eHus: ¢ MPUMEHEHHEM AUCTAHIIMOHHBIX 00Pa30BaTeIbHBIX TEXHOIOTUH, SIEKTPOHHOTO
0oOy4eHHsI HCIIONB3YIOTCSl YKa3aHHbIE B JAHHOM pasfielie 3JIeKTPOHHbIE (LH(pOBBIE) 00pa3oBaTesbHbIE

pecypcehl.
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ITOYPOYHOE IIVTAHUPOBAHUE

Paznen
Tema

Koa-Bo
4yacoB

OcHOBHOe coiep:KaHue 10 TeMaM padoueil
NPOrpamMmblI,

Tema 1. I[loBTOpeHue u yriayoJjenne 3HaHUH (264)

ATOMBI, MOJICKYJIBI,
BEIIICCTBA

1

ATOMHO-MOJEKYIJIIpHOE yueHue. Bemecrsa
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOT'O CTPOCHHS.
KadecTBeHHBIN U KOJIUYECTBEHHEBIM COCTaB BEIIISCTBA.
ModsipHast 1 OTHOCUTENbHAS MOJICKYJISIpHAsI MacChl
BEIIIECTBA.

MonsHas g0 ¥ MaccoBas JOJIs DJIEMEHTA B
BCIIIECTBE.

2-3

CrpoeHue atoma

Crpoenue atoma. M30Tonel. AToMHast opOUTAIb.
PacnpeneneHue 371eKTPOHOB 0 SHEPTeTUYCCKUM
YPOBHAM B COOTBCTCTBUU C IIPUHIIUIIOM HauMeEHbIIeH
SHEPruH, MPaBWIIOM XyHJa U npuHIunom [laymu.
DneKTpoHHas

KoHpuryparus aroMoB.Kiaccudukanms XuMu4ecKux
AJIEMEHTOB (S-, p -, d-, /-3memenThI). BaneHTHbIe
AJIEKTPOHBIL.

Ilepuonuueckuit

3axoH u [lepuoanueckas
CHCTEMa XUMHYECKUX
anemeHToB /1. 1.
Menaeneena

[Iepuoanueckuii 3akoH. POpMyIMPOBKA 3aKOHA B
CBETE COBPEMEHHBIX MPEICTABICHUN O CTPOCHUU
aroMa. MHUpOBO33pEHUECKOE U HAYYHOE 3HAUYCHUE
[Tepuonnueckoro 3akona /[. 1. Mennenees a. Pagnyc
aToma.3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB
MPOCTBIX BELIECTB, BOJIOPOAHBIX

COEAMHEHHH, BBICIIUX OKCUJIOB U TUJIPOKCUJIOB B
MEePUOJIAX U Tpynnax. DJIEKTPOOTPULIATENbHOCTb.

5-6

XuMH4YecKas CBI3b

XumHueckas CBA3b. DJIEKTPOHHAs IPUPOJA
XUMHUYECKOMN CBsA3U. Bujpl xumuueckoi cBsa3u. MonHas
cBa3b. KoBaneHTHas HenoisipHasi U MOJsipHasi CBA3b.
OOMEeHHBIN U IOHOPHO-aKLIEITOPHBIN MEXaHU3M
00pa3oBaHMs KOBAJIGHTHOM MOJIAPHOM CBS3H.
I'eomerpus

MoJIeKyJbl. MeTtainyeckast cBsizb. BoopoHas CBs3b.

ArperaTHble COCTOSHUS

ArperaTHbl€ COCTOSTHUS BEIIECTB a. THUIbI
KPUCTAJUIMYECKUX PELIETOK: aTOMHAas, MOJIEKYJIIpHas,
WOHHAs, MEeTaJUIMUecKasi. 3aBUCUMOCTh (PU3HUECKHUX
CBOWCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON
pemeTku. [IpudmHBI MHOTOOOpPAa3us BEIIECTB.
CoBpeMeHHbIE TPEICTABICHUS O CTPOCHUU

TBEPJBIX, )KUJIKUX H Ta3000pa3HBIX BEIIECTB.

8-9

Pacuersl o ypaBHeHUSIM
XUMHYECKUX PEAKIUN

Pacuets! o hopmMysaM U ypaBHEHHUSIM peakiuii ¢
HCIOJIb30BAHUEM OCHOBHOTO 3aKOHA XUMUYECKON
CTEXHOMETPUHU.

10-11

T"a30BLIe 3aKOHEI

I'azoBbIe 3akoHbI. YpaBHeHue Kianelpona-
MenneneeBa. 3akoH ABoraapo. 3aKoH 00bEeMHBIX
oTHoLIeHU. OTHOCHUTENbHAS IIOTHOCTh Ia30B.
Cpennsisg MoJIsipHasiMacca CMECH.




12

Kmaccudukanms Xumu-
YECKHX peaKkIui

Knaccudukanus XUuMHIECKUX PEaKIUHIIO pas-
JINYHBIM IIPU3HAKaM CPaBHEHUS: TOMOT€HHbBIE U
rereporeHnble peakuuu. Kiaccudukanus no 3Ha-
Ky TemioBoro apdexra. ObpaTumbie 1 HeoOpa-
TUMBIE PEaKIHHU.
Karanutuueckue u HeKaTaJIUTUYECKUE PEAKIIUU.
Peakuuu ¢ usmeHenunem

1 O0e3u3MEHEHUs CTEIEHU OKHUCIICHUS JIEMEHTOB
B COC/IMHCHUSIX.

13-14

OKHUCIIUTENBHO-
BOCCTaHOBUTEJbHBIC pe-
aKIIIHU

3MeHeHHEe CTEIIEHN OKHUCIICHUS 3JIEMEHTOB B CO-
CINHCHMUAX. OKUCINTECIHHO-BOCCTAHOBUTCIILHEIC
pPCaKuu. Tunel OKUCIUTEIILHO-

BOCCTAaHOBHUTEIIbHBIX PEAKIIUIA.

OxwuciieHue U BoccTaHoBJIeHHE. OKUCIUTEIN B BOC-
CTaHOBUTEIU. MeTO/ 3JIEKTPOHHOTO U AJIEKTPOHHO-
noHHoro Oanadca. [loBeneHue BelecTB B cpeaax ¢
pa3ubim 3HaueHueM PH. Ilepmanranat xammus.
I'anbBaHWYECKHN BJIeMEHT (Ha IIpUMeEpe die-
MeHTa JlaHuaJis). DIEeKTPOJIU3 pacijlaBOBHU
BOJHBIX PACTBOPOB 3JICKTPOJIUTOB (CO-
JICH,KUCHOT,eno4eii ). OKuCIUTEeIbHO-
BOCCTAaHOBUTEJIBHBIC PEAKIIMU B IPUPOJE, IPO-
U3BOJCTBEHHBIX MPOIECCaX U )KU3HEICATEIIb-
HOCTH OPTaHHU3MOB.

15

Bakneiinme kiaccel
HCOPraHNYCCKHUX BC-
mIecCTB

Bakneiinme KiracCbl HCOPraHUYECKUX BEILICCTB.
DJeMeHThl METAJIBI U HEMETAIIIBI M UX MOJI0-
s)kenue B llepumoanueckoit cucre-
me.Knaccudukamnus 1 HOMEHKIATypa CI0XKHBIX
HEOPTaHUYECKUX COCTUHEHUM: OKCUJIOB, THIPOK-
CHJIOB, KHCJIOT U cojieii. ' eHeTudeckas CBSI3b
MEX/y KJacCaMH HEOPTraHWYECKUX COCTMHEHUN.

16

Peakuuu moHHOrO 00-
MEHa

CulibHBIE U CIIa0bIe OJICKTPOJIUTHI.
Peaknmu noHHOTO oOmeHa. IlomHbIE M COKpa-
IICHHBIC NOHHBIC YpPAaBHCHUS.

17

PactBOpEBI

PactBopbl. CriocoGbl BbIpa)K€HUSI KOJIMYECTBEHHO-
ro cocTaBa pacTBOpa:MaccoBas 40 (IPOLEHTHAas
KOHLIEHTpAalusl), MOJIsIpHAsi KOHIIEHTpaLus.
TutpoBanue. PactBopenue kak GpU3UKO — XUMU-
yecknuil nmpounecc. Kpucraamornaparsl.

18-19

Pentenue 3amau moremMme
«PactBOpBD)

Pemenne pacueTHbIX 3a71a4 ¢ IPUMEHEHUEM MO-
HSTUU «PaCcTBOPUMOCTBY, «KOHIICHTPAIUS pac-
TBOPOBY.

20

Komnonnusie
PactBOpBEI.

Jlucniepcurie cucrtembl. Koyutonaabie
pactBOpbl McTuHHBIE pacTBOpHI. uc-
nepcHas ¢da3a U JMCIIEPCUOHHAs Cpeia.
CyCrneH3uu U 3MYJIbCUH, 30JId U TEIH.
Omnanecnennus. Dddex Turmans. Koa-
TYyJISIIMSL.

CenumenTanus. CuHepesuc. JleMoHCcTpanuu.
Oddext Tunmans.

21-22

I'maponus comnein

I'maponus conei. ['maponus 1o KaTUOHY, IO aHU-
OHY, 10 KATUOHY U aHHUOHY. Peakuus cpensl pac-




TBOPOB COJIEW: KUCJIOTHAs, IIEJIOYHAsI U HEUTpaIb-
Has. [Tomublit HeoOpaTumslii ruaponus. [lonydyenue
peakuuen

TUIpPOJIMN3a OCHOBHBIX cosiell. [loHsTHe 0 nporonu-
TH4yeckou reopun bpencrenga—Jloypu. Ilonsarue o
TEOPUMU KHUCJIOT M OCHOBaHuM Jlprowmca.

23-24 | Kommuiekchere Kowmruiekcnble coequnenusi. CoctaB KOM-
COCANMHCHNA IJICKCHOTO HOHA: KOMILIEKCOOOPa30oBaTelb,
suranasl. Koopaunanuonnoe yucio. Ho-
MEHKJIaTypa KOMIUIEKCHBIX COCIUHECHUI.
3HaueHHe KOMIUIEKCHBIX coeiuHeHui. I1o-
HSITUE OKOOPJAVHAILMOHHON XHMMHHU.

25 O0o01marolee u Pemienune 3amady v BBINOJHEHUE YIIPAXKHEHUM,
IIOBTOPEHUE NOTEME MO3BOJISIOIINX CUCTEMATU3UPOBATh U 000OIINUTH
«OCHOBBI XUMUI MOJIyYE€HHbIE 3HAaHUS N0 TeMe «OCHOBBI XUMHUMY.

26 3a4€t 1o reMe «OCHOBBI KonTpons 3Hanuii mo teMe «OCHOBBI XUMHUM.
XUMHUI»

Tema 2 «OcHOBHBIE IOHATHSI OPraHnyecKoii xumumn» (184)»

27 IIpenmet u 3HaueHue op- [losiBieHne 1 pa3BUTHE OPraHUYECKOM XUMHUU KaK

FaHUYCCKOM XMMHH Hayku. [Ipenmer u 3a1a4n OpraHuYeCKON XUMUH.
MecTo U 3HaY€HHE OPraHUYECKOW XUMHUU B CHU-
CTeME €CTECTBEHHbIX HayK. B3anmocBsa3p Heopra-
HUYECKUX U OPraHUYECKUX BEIIECTB

28-30 | Pemenue 3amau Ha PelieHne pacyeTHBIX 337124 HA YCTAHOBJICHUE
YCTaHOBJIEHUE (HOPMYII ($hopMyJ1 yIIIeBOIOPOJIOB MO 3JIEMEHTHOMY COCTaBYy
Yri€eBoaA0poAoB 1 110 aHAJIN3Y IPOJYKTOB CTOPAHMUS.

31 DJIEKTPOHHOE CTPOECHUE U DJIEKTPOHHOE CTPOCHUE U XUMHUYECKHE CBSA3U aToMa
XUMHMYECKHUE CBA3MATOMA yriepoaa. 'mGpuamnzanus aToMHbIX opOuTaieil, ee
yrieponaa THITBI JUIS OPraHUIECKUX COCIMHEHMIA: SP°, sp’, sp.

OGpa3oBaHue curma - M MM - CBSI3el B MOJIEKYJIax
OpraHMYeCcKHUX coenuHeHui. [IpoctpancTBeHHOE
CTPOEHHE OPraHUYECKUX COEIMHEHHI..

32-33 | Pemenue 3a1a4 u Permienue 3a1a4 U BBINOJHEHUE YIIPAXKHEHUH 10 TEME
BBIITIOJIHCHUEC ynpaxcHeHI/nTI «I/IgoMepH;[»_

1o teme «M3omepusi»

34-35 | Dnekrponubie 5H(HEKTH B DNEKTPOHHOE CTPOECHNUE OPTraHUUECKHUX BEIIECTB.
MOJIEKYJIaX OpraHuye- B3auMHoe BiMsiHME aTOMOB U TPYII aTOMOB. JJIeK-
CKHXCOEIUHEHNUMN TpoHHBIE 3P DeKThl. MHAYKTUBHBIN 1 ME30MEpPHBIN

s dexTrl. [IpencraBnenne o pe3oHaHce.

36 OCHOBHBIE KJIACChI OCHOBHBIEC KJIACChl OPTraHHUYECKUX COCTUHCHUU.
OPTHUYECKHUX COE/I- [IpuHIUnOBl KIacCUPUKAITMUOPTAHUYECKUX CO-
Hui. ToMOJIOrnue- enuHeHuil. [lonaTue o QpyHKIMOHANBHOI rpymnme.
CKUe psiabl I'omomorus. I'omosnoru. I'omonoruyeckasi pasHOCTb.

['oMostornueckue psisl.

37-38 | Homenknarypa Homenknatypa opranndeckux BemecTB. Mex-
OpraHn4eCKHux AyHapo iHas (CucTeMaThuvecKasi) HOMEHKJIaTypa
COCTMHCHUM OpPraHMYECKUX BEIIECTB U IIPUHIIUITBI 0Opa3oBa-

HMs HA3BaHUM OPraHUYECKUX COECIUHEHUM.
PanmonanbHasi HOMeHKIIaTypa. TpuBuagbHasl.
39-40 | Ocobennoctu u Krnaccugukanust 1 0coOOEHHOCTH OPraHUYeCKUX

KJTaccuuKaIuys

peakiuii. CiocoOBI 3anuceil peakuii B opraHnuye-




OpPTaHUYECKUX PEaKInM

ckoil xumuu.CxemMa 1 ypaBHEHHE. Y CIIOBUS MPO-
BezeHus peakuuii. Knaccudukanus peakuii op-
FAaHUYECKUX BEIIECTB MO CTPYKTYPHOMY IpU3HA-
KYy: 3aMEIECHUE, IPUCOCANHEHUE, OTIICIUICHUE.
Peakuunonnsle neHTpsl. [lepBoHavanbHbIEC MOHS-
THS O TUIIAX U MEXAHU3MaX OPraHUYECKUX peak-
uii. [[OMOIUTUYECKUN U reTePOJIMTUYECKUN pa3-
PBIB KOBAJIECHTHOW XMMHUYECKOU CBs3u. CBOOOIHO
paauKaabHbII 1 HOHHBIA MEXAHU3MBbI PEAKIINH.
ITonsitue o cBOOOIHOM panukale, Hykiaeoduie.

41-42 | OKHCIIUTEIIBLHO - 2 OKUCIMTEILHO —BOCCTAHOBUTEIILHBIE PEAKIIUU B
BOCCTAaHOBUTCIILHBIC opraHuyeckoi xumuu. Unentudukamnuss opranuye-
peaKiuu B OPraHuYECKOM CKHUX coequHEeHUM. ['eHeTnueckas CBI3bMEXIY
XUMHUH. KJIaCCaMHU OPraHUYCCKUX COCIUHCHUM.

43 Pemrenue 3amau u 1 Pemntenue 3amad v BBIMOJHEHUE YIPAKHEHUM 10
BBITIOJTHEHUE YIIPaXKHE- TeMe « OKUCIUTEEHO — BOCCTAHOBUTEIIBHBIC PEaK-
Huil noteMe «OKUCIU- UHU B opraHquCKoﬁ XUMHUN.
TEJIbHO-
BOCCTaHOBHUTEJIBHBIE pe-
aKIIMU B OPraHUYECKOU
XUMUH.»
44 OO6o06maroriee moBTOpe- 1
HHUEe 110 TeMe «OCHOB- Pemenue 3ana4 v BBIIOJTHEHUE
HBIC ITOHATHAOPIraHH- YIPAKHEHUN ITO3BOJIAIOIIMNX CUCTE-
CCKOM XUMHID? MaTH3UpOBaTh U OOOOIIUTH IOJTY-
YyeHHbIe 3HaHusA N0 Teme « OCHOBHBIE
TIOHSATHUS OPTAaHHUYSCKON XUMHN.
Tema 3 «Yraesonopoas» (12 4.)

45-46 2 BrinonHeHne ynpakHEHUM MO TemMe «AJIK
Peuenne 3ana4 1 BbI- _ aHbI», HA COCTaBJIECHUE YPaBHEHUI peakuuii, co-
HOJHEHHNC yIPAXXHCHUN OTBETCTBYIOIINX 3aJaHHBIM CXEMaM,

1O TeMe «AJIKAHBD) CoJiep KaliM HEU3BECTHBIC BelecTBa. PereHue
3amad. CocTaBJIeHHME CXEM CHHTE3a 3aJaHHBIX
COCIMHECHUM.

47-48 2 Brimonnenue ynpaxkHeHui 1o reme «lLluknonk
Pewenue 3ana4 v Bbl- . aHbD», HA COCTABJICHUE YPaBHEHUIN PpeaKIuii, co-
HOJHCHHC yIPAKHCHNHN OTBETCTBYIOIIMX 3aJJaHHBIM CXEMaM, COZepKa-
1o Teme «llukoanka- IIIAM HEU3BECTHBIE BelllecTBa. PenieHue 3ajad.
HBD» CocraBiieHHe cXeM CHHTe3a 3aJaHHBIX COCIUHE-

HU.
49-50 | Pemenue 3a1a4 U BBI- 2 BrinonmHeHue ynpakHEHHM 10 Teme «AJike-
MOJTHCHHE yIIpaKHe- HbD», HA COCTaBJICHUE YpaBHEHUU peakuui, co-
HUI 10 TeMe «AJIKe- OTBETCTBYIOIINX 3aJITaHHBIM CXeMaM, CoAepIKa-
HBD. IIIMM HEW3BECTHHIE BellecTBa. Pemienne 3agau.
CocraBiieHHe cXeM CHHTEe3a 3aJaHHBIX COeIUHEe-
HUMU.
51-52 | Pemenue 3amad u BbI- 2 BrinosnHenne ynpaxHeHUH IO Teme «ApEHbI», Ha

MOJITHEHUE YIIPAKHEHUN
noremMe «AJKUHBD).

COCTaBJICHUE yPaBHECHUUPEAKIIUU, COOTBETCTBY-
IOLIUX 3aJJaHHBIM CXE€MaM, COAEep KallliM HEeU3-
BECTHEIE BelecTBa. Pemenue 3agad. Cocraslie-




HUC CXCM CHHTC3a 3aJaHHBIX COCHHHGHHﬁ.

53-54 | Pemenue 3azmad M BbI- 2 BrinosHeHnne ynpaXxHeHUH IO Teme «ApEeHbI», Ha
MOJTHEHUE yIPaKHECHUH COCTaBJICHUE yPaBHCHUM pPEaKIUid, COOTBET-
rnoreMe «ApEHbBD». CTBYIOIIIMX 3aJJaHHBIM CXE€MaM, COJICpKallluM He-

W3BeCTHBIC BemiecTBa. Pemenue 3amad. Cocras-
JICHHE CXE€M CHHTEe3a 33JaHHBIX COCAUHCHHUU.

55-56 | Pemienue 3amad u 2 Pemnienne 3amad ¥ BBINOJIHECHUE YIPAKHESHHH 110
yIOpaKHEHUH 10 TeMe Teme «l 'eHeTndecKas CBSI3b MEXKIy Pa3IMIHBIMU
«["eHeTnyeckas CBs3b KJIacCaMU yTIIEBOJIOPOIOBY.

MEXIy pa3TuIHbIMU
KJIacCaMU yTIIEBOIOPO-
JIOBY.
Tema 4 «Kucjiopoacoaep:kaimue opranndeckue coequuenus» (12 4.)

57-58 | Pemenue 3ama4 u BbI- 2 Brinonnenue ynpaxHeHuii mo teme «CrupThl U
IIOJIHEHHE YIIPA)KHEHUN (beHOoJIBDY, HAa COCTABJICHUE YPAaBHEHUN peaKIui,
o Teme «Crupthl ude- COOTBETCTBYIOIIHUX 33IJaHHBIM CXEMaM,CoJieprKa-
HOJIBDY. IIIMM HEW3BECTHHIC BemlecTBa.Pemnenue 3amay.

CocraBlicHHE CXEM CHHTE3a 3aJaHHBIX COCIUHE-
HUM.

59-61 Pemmenue 3amay v BeI- 3 .

TOJTHEH e YIPaKHEHHi Brinonnenune ynpakHenuil no teme «Kap6o-

1o Teme «KapGOHMIbHbIC HWJILHBIC COCTIMHCHHS, HA COCTABJICHUE YpaB-

COEMHEHISD?. HEHUI peaKIrii, COOTBETCTBYIONINX 3aIaHHBIM
cXeMaM,COJICPKAIIUM HEU3BECTHBIC BEIIICCTBA.
Pemrenune 3amaud. CocTaBiieHHEe CX€M CHHTE3a
3aJIaHHBIX COCIUHEHUI.

62-64 | Pemenue 3anad u 3 Brmonnenue ynpaxHeHuii mo teme «KapOoHoBEIE
BBITTOJIHEHUE KHUCJIOTBI», Ha COCTABIICHHUEY PaBHEHUH peaKIuif,
YOPOKHEHUH T10 COOTBETCTBYIOIINX 3aIaHHBIM CXeMaM, COAepKa-
TEME «KapOOHOBBIE LIIMM HEU3BECTHBIC BEIIIECTBA.

KHUCJIOTBI». Pemenue 3a1a4y Ha BBIBOJI MOJIEKYJIIPHOM
dbopmynbl KapOOHOBBIX KHUCIIOT.
CocraBiieHHEe CXEM CHHTE3a 3aJaHHBIX COeIUHE-
HUMU.

65-66 | Pemenue 3amau u 2 Peurenue 3a1ad U BBINOJIHEHUE YOPaXHEHU 110
yIpaKHEHUH 10 TEME Teme «['eHeTnueckas CBSI3b MKy Pa3TUIHBIMU
«I"'eneTnueckas CBsI3b KJIacCaMU KUCJIOPOJICOePIKAIINX OPraHUIEeCKUX
MEXy Pa3IndHbIMU COEIMHEHUID).

KJIaccaMU KHCJIOPOJICO-
JepKaIfX OPTaHNIeCKUX
COEIMHEHUI.
67-68 | Pemrenne 3amau u 2 Pemenne 3amad ¥ BBIOJTHEHHUE YIIPAKHESHHH 11O

YIPa)KHEHUH 110 TEME
«I'eHeTnueckas CBA3b
MEXY pa3IndHbIMU
KJIacCaMM yTJIEBOJIOPOJIOB
U KACJIIOPOACOAEPIKALLU-
MM OPraHM4E€CKUMH CO-
SMHEHUAMMNY.

Teme «I'eHeTndeckas CBsi3b MEXKIY Pa3InUYHbIMU
KJIacCaMU yTJIEBOJAOPOJIOB U KUCIOPOACOAE P KAIIU-
MU OPTraHUYECKUMU COCTUHEHUSIMUY.

Tema 5 «A30T- 1 cepocoaep:kane OprannyecKue coefuHenus» (12 4.)




69

Hurtpocoenunenusi.

Hutpocoenunenus. D1eKTpPOHHOE CTPOSCHHUE
HUTpOrpynnbl. [lomydeHrne HUTPOCOECIMHEHUM.
BoccraHnoBiieHue HUTPOAPEHOB B aMUHBI.
ApomMaTndeckue HUTPOCOEAUHEHUS. AKIIETITOPHBIE
CBOMCTBA HUTPOTPYIIIbI. AJIbI0IBHO-KPOTOHOBAS
KOHJICHCAllUsI HUTpOcoeInHeHu. B3pbpiBuarTkie Be-
1iecTBa

70-71

Pemrenue 3anad u BbI-
IIOJIHCHUE YIIPA)KHEHUN
0 TeME «AMHHBD.

BrinonHenue ynpaxHeHUH MO Teme «AMHUHBIY,
Ha COCTaBJICHUE YPAaBHEHUM pEaKUHUil, COOTBET-
CTBYIOIIUX 3aJJaHHBIM CXE€MaM, COIECPIKALIUM He-
n3BecTHbIe BemlecTBa. Pemenune 3anaq. Cocras-
JICHHME CXE€M CHHTE3a 3aJaHHBIX COCIMHCHMU.

72-73

Pemrenue 3anau u BbI-

IIOJIHCHHE YIIPA)KHEHUN
1o TeMe «ApomMaTtuye-

CKHE aMHUHBD).

BrinonHenue ynpaxHeHUH Mo teme «ApoMaTu-
YECKUE aMHUHbI», HA COCTAaBJICHUE YPAaBHECHUIN pe-
aKI Wi, COOTBETCTBYIOIINX 3aIaHHBIM CXEMaM,
coJZieprKalllUM HEM3BECTHBIE BellecTBa. PenieHue
3agady. CocTaBlIE€HHUE CXEM CHUHTE3a 3aJaHHbIX
COEIUHEHUHN.

74

Cepoopranuueckue
COCJIMHEHUS

Cepooprannueckue coenquHenus. [IpencraBinenue
0 CEepOOpPraHUYECKUX coeauHeHUSIX. OCOOCHHOCTH
WX CTPOCHHS U CBOMCTB. 3HAUYCHUE
CEpOOPTaHUYECKUX COCIAUHECHUM.

75-76

FGTCPOL[I/IKJ'II/I‘IGCKI/IG
COCONHCHUA

I'eTeporukibl. A30T-, KHUCIOPOI- H CEPOCOIEPIKa-
e reTepouukKiIbl. dypaH, muppo, THoeH u
MMHJA30J1 KaK MMPEJICTaBUTEIIH NATHYICHHBIX
rereponukIIoB. [Ipupoma apoMaTHIHOCTH MSTH-
YJIEHHBIX T'€TEPOLIMKIOB DJIEKTPOHHOE CTPOCHUE
MOJIEKYJIBI TTUPPOJIa, APOMATHIECCKUN XapaKTep
Mousiekviibl. KucinoTHbie cBolicTBa nmupposia. Peak-
LIMU TUIpUpoOBaHue rerepounkioB.lloustue o
MPUPOJHBIX TOp(PUpHHAX - XJIOpODHIIIE U TeME.
OO6mue npeacTaBieHuss 00 UX POJIM B >KHMBOU
MIPUPOJIE.

77-78

[IlecTuunenusie reTepo-
LIUKJIBI.

IMupuayH Kak npeacTaBUTENb LIECTH-
YJIEHHBIX T€TEPOILUKIIOB. DJIEKTPOHHOE
CTPOEHUE MOJIEKYJIBI IMPUANHA, apOMaTH-
YECKHUI XapaKTep MoJIeKyJbl. OCHOBHBIE
CBONMCTBa nUpUAnHA. Pasnnune B mposiB-
JICHUY OCHOBHBIX CBOMCTB IUppoia M IH-
punuHa. Peakiiuun nmupuanHa: 3J1EKTPo-
(unpHOE 3aMellleHue, THIPUPOBAaHUE, 3a-
MEIIIEHNE aTOMOB BOJIOPOJIa B @ -TIOJIOKEHUHU
Ha ruJpokcorpynny. Tayromepus p-rui-
poxcunupuauHa u ypuuna.llpencraBnenne
00 uMua3ole, NUNepuanHe, MUPUMHINHE,
WH/J10JIe,HUKOTHUHE, aTPONUHE, CKaTOoJIEe,
dbypdypone, TuCTHANHE, THCTAMUHE,
IIypHUHE, IyPUHOBBIX U NUPUMHUIUHOBBIX OCHO-
BAHUSAX.

79-80

OG6o0mraroriee moBTOpE-
HHE 10 TeEME «A30T U

3aJaHusl MO COCTABJICHUIO YPaBHEHUM pEaKIUil C
y4aCTHUEM a30T- U CEPOCOJECPIKAILINX OpraHnuye-




cepocojep Kalmueopra-
HUYCCKHUE BEIICCTBAY

CKHUX COCAUHEHUUN; peaKIui, WILTIOCTPUPYIOIITHX
FeHETUYECKYIOCBS3b MEXKIY HUMHU.
CocraBieHue ypaBHEHUM 110 3aJaHHBIM CXE€MaM
IIPEBPALLICHUI.

Tema 6. Buosornueckn

aKTHBHbIE BenlecTBa (13 4.)

81

OO0mias xapakTepUCTUKA 1
yTJIEBOJIOB

Oo6mas popmymna yrieBonoB. Knaccuduka-
Usl YTJIIEBOIOB. MOHO-, OJIUTO- M TIOJINCaxa-
punsl. [IlpumMeHenue u 6uomorudeckas poiib
yrieBogoB. OKuCIEeHHE yIiIeBOJIOB HUCTOY-
HUKDHEPTUH >KUBBIX

OpPraHU3MOB.

82-83

Pemenne 3amau u BbI- 2
IIOJIHEHHE YIIPAXKHEHUN
II0 TeMe «YTIIECBOIBI».

BrinmonHeHne ynpaxxHEHH N0 TeMe «YTJIEBOAbD»,
Ha COCTaBJICHUE YpaBHEHUM peakuuil. Pemenue
3agady. CocTaBieHHE CXEM CHHTE3a 3aJaHHBIX
COEIUHEHUHN.

84-85

Peurenue 3anay u BbI- 2
NOJIHEHUE yIIPaKHEHUHN
no teme <«Kupsl u mac-
JIay.

Brimonnenue ynpaxknenuii mo teme «Kupsl u
Maciay», Pentenue 3amad. CocTaBJICHHE CXEM
CUHTE3a 3aJaHHBIX COEIUHEHUMN.

86-87

Pewrenue 3ama4d u BEI- 2
MOJTHEHHUE yIPaKHEHUH
oo TteMe «AMHHOKHUCIIO-
TBD.

BrinonHenue ynpakHeHHH MO TeMe « AMHHOKHC-
JIOTBI», HA COCTaBJICHUE YPAaBHEHUU peakIuii,
COOTBETCTBYIOIIUX 3aJJaHHBIM CXEMaM, CoAeprKa-
IIMM HEU3BECTHBIE BellecTBa. Penienue 3amad.
CocraBjieHHe CXEM CHHTE3a 3aJaHHbBIX COeIMHE-
HUMN.

88

IlenrTr el 1

IlenTtunel, ux crpoenue. llentuaHas cBs3sb.
AMUIHBIN XapaKTep NENTUIHOW CBS3H.
Cuntes nentuaoB. [ napoans nenTuaos.

89-90

Bbenku 2

benku kak npupoaHbele Ouononumepsl. CocTaB 1
cTpoeHue 6enkoB. [lepBuuHas cTpykTypa OenKoB.
XUMHUECKHE METO/bl YCTAHOBJIEHUSI aMUHOKHC-
JIOTHOTO COCTaBa M MOCJIEN0BAaTENbHOCTH. Dep-
MEHTaTUBHBIN rHposin3 6enkoB.Bropuunas
CTPYKTypa OEJIKOB: a- CIIiupajb, p-CTPYKTypa.
TperuuHas U yeTBEpTUUYHAsI CTPYKTypa OEIKOB
AucynbhuaHple MOCTUKH U MOHHBIE U BaH-/ep-
BaaJbCoOBBIC (THAPOGHOOHBIC)B3aNMOACHCTBHS.
XWMUUecKue CBOMCTBa OEIKOB: THAPOIIN3, I€HA-
Typalusi, KaueCTBEHHbIE (IIBETHbIE) peaKly Ha
OenKu.

91-92

Crpykrypa 2
HYKJICMHOBBIX KHCJOT.
Buonoruyeckass poib
HYKJIEUHOBBIX KHCJIOT

HyxneunoBsie kucinoTel. Hykineo3uasl.
Hyxneorunel. HykinenHoOBBIE KUCIIOTHI- KaK
npupoiHbie noaumMepnl. CocTaB U CTPOEHUE
nykJienHOBbIX KuciaoT (JJHK u PHK). T'uaponus
HYKJIEMHOBBIX KUCJIOT. PO HYKJIEMHOBBIX
KHUCJIOT B )KU3HEACATEIIbHOCTH OPraHU3MOB.
®Oyuknuu JIHK u PHK. KommiemeHTapHOCTE.
I'enernueckuii kona. McciaenoBanue coctana JJHK




YCJIOBCKA U €TI0 IMPAKTHYCCKOC 3HAUYCHHC

93 | Pemenue 3amad UBBI- 1 Pelrenue 3a1a4 ¥ BBITOJHEHHE YIPAXXHEHUN 10
MOJIHEHHE YIPaXKHE- TeMe «AMMHOKHCIOTHL. [lenTuabl. Benkmy.

HUU 110 TEME «AMHHO-
KUCIOTBL. [lenTumpl.
benkn»

Tema 7. «CHHTeTHYECKHE BHICOKOMOJIEKYJISIPHbIE COeTMHEeHUusD (9 4.)

94-95 | Pemienue 3amau u 2 Pemnrenue 3ama4 u BBIMOJTHEHUE YIIPAXKHEHUM 110
BBIIIOJIHEHUE teme «llomumepb»
YIOpa)KHEHUM MO TeMe
«IlommmepsDy

96-97 | Pemrenue 3aganumii EI'D 2 Pemenue 3amannii EI'D 1o oprannveckoil Xummuu —

[EMIOYKH MTPEBPANCHHUI, 3a1aHus | 4acTw.
98-100 | Pemrenue 3aganuii EI'D 3 Pemenue Bapuanta EI'D
101 Pemenue 3ananuit ET'D 1 Pemenue 3anay EI'D no oprannyeckoit Xumuu

102 3aKITOYUTENBHBIA YPOK 1 O6o6mmaromniee mMOBTOpeHHE MO Kypcy «OpraHudeckas
XUMFSD.




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

» Xumus, 10 knacc/ Epemun B.B., Ky3smenko H.E., Tepennn B.U., JIpo3nos A.A., Jlyaun B.B.; mox
penakuuei Jlyauna B.B., O6miecTBo ¢ orpaHuueHHON OTBETCTBEHHOCTHIO «JIPODA»; AkimonepHoe
obmectBo «M3narensctBo «lIpocBemenue»

* Xumus, 11 kimacc/ Epemun B.B., Ky3emenko H.E., JIpoznos A.A., Jlyaun B.B.; mon penakueit
Jlynuna B.B., O01ecTBO ¢ orpaHnueHHOM 0TBETCTBEHHOCTHIO «/IPODA»; AkimonepHoe 00IIeCTBO

«M31aTeabcTBO ((HpOCBeH_IeHI/IC»

METOAUYECKHUE MATEPHUAJIBI U151 YYUTEJIA

https://edsoo.ru/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

bu6nmoreka [JOK



