


IInanupyemblie pe3yJibTaThl OCBOCHHUSI Y4eOHOI0 mpeaMeTa « XuMHs»

Iliianupyemble JJHYHOCTHBIE pe3yabTaTrhl ocBoeHus OOIT
JInuHOCTHBIE pe3yabTaThl B cepe OTHOLIEHHIT 00y4alomuxcs K cede, K CBOeMYy 3/10POBbIO, K O3HAHUIO ce0s:

—  opueHTanus oOydyarluxcs Ha JOCTHKEHHUE JIMYHOTO CYACTbhsl, Pealn3aliio MO3UTUBHBIX JKU3HEHHBIX MEPCHEKTUB, HHUIIMATUBHOCTh, KPEATUBHOCTb,
TOTOBHOCTb U CIIOCOOHOCTH K IMYHOCTHOMY CaMOOTPEAETICHUIO, CIOCOOHOCTh CTaBUTh LIEIH U CTPOUTH KU3HEHHBIC IIJIaHbI;

— TOTOBHOCTh U CHOCOOHOCTH OOECHEeUHTh cebe U CBOMM OJU3KUM JOCTOWHYIO JKM3Hb B IPOLIECCE CAMOCTOSTEIbHOM, TBOPYECKOM M OTBETCTBEHHOU
JESITENIbHOCTH;

—  TOTOBHOCTbH M CIIOCOOHOCTH O0YyYaroOMMXcs K OTCTAUBAHUIO JIMYHOTO JOCTOMHCTBA, COOCTBEHHOTO MHEHUS, TOTOBHOCTh U CIIOCOOHOCTH BhIpa0aThIBATh
COOCTBEHHYIO MO3HIIMIO IO OTHOMICHUIO K OOLIECTBEHHO-TIOIUTUYECKUM COOBITHSIM IPOILIOr0 U HACTOALIETO HA OCHOBE OCO3HAHMS M OCMBICICHHS UCTOPHUH,
JIyXOBHBIX IIEHHOCTEW U IOCTUXKEHUI HAIIEH CTPaHBbI;

— TOTOBHOCTb U CIIOCOOHOCTH OOYYAOLIMXCS K CaMOPa3BUTHIO M CAaMOBOCIIUTAHHIO B COOTBETCTBHU C OOIEYETOBEYECKMMHU IIEHHOCTSAMHU U HJealaMH
Ipa)xJIaHCKOro 00IIECTBa, MOTPEOHOCTD B (PU3HMUECKOM CAaMOCOBEPIICHCTBOBAHUH, 3aHITUIX CIIOPTUBHO-030POBUTEIHHON ACSITENbHOCTHIO;

— OpUHITHE W pealnu3alus LEHHOCTEM 310poBOro M Oe3omacHOro obpas3a >KU3HH, OEpeXHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOUIEHHE K
COOCTBEHHOMY (PU3UYECKOMY U MICHXOJIOTHYECKOMY 3/I0POBBIO;

—  HENPHITHE BPEIHBIX NPUBBIUEK: KYPEHHUs, YIIOTPEOICHHS aIKOTOIs, HAPKOTHKOB.

JInuHocTHBIE pe3yabTaThl B cepe oTHOmeHn# o0yqyaromuxcs Kk Poccun kak k Poqune (OreyecTBy):

—  poccuiicKas HIEHTUYHOCTb, CIIOCOOHOCTh K OCO3HAHUIO POCCUICKON MIEHTUYHOCTH B MOJIMKYJIBTYPHOM COLIMYME, YYBCTBO IPUUYACTHOCTU K UCTOPHUKO-
KYJIbTYPHON OOIIHOCTH POCCHIICKOTO Hapoa U cyabbe Poccun, maTpuoT3M, rOTOBHOCTH K CIIy:KeHHI0 OTeUYecTBY, €ro 3alluTe;

— YBa)XEHUE K CBOEMY HapoJy, YYyBCTBO OTBETCTBEHHOCTM Iiepesn PonauHoi, ropaoctu 3a cBoil kpai, cBoro PoauHy, mnpouuioe M Hacrosiuee
MHOTOHAIIMOHAIBHOTO Hapoaa Poccun, yBaxeHne K rocyapCTBEHHBIM CUMBOJIaM (rep0, diar, TuMH);

— (opMHpOBaHME YBAXKEHUS K PYCCKOMY S3bIKy KaK TOCyIapCTBEHHOMY s3bIKy Poccuiickoit ®eneparuu, SBISIOUIEMYCS OCHOBOW PpPOCCHMCKON
UJACHTUYHOCTHU U IJIaBHBIM ()aKTOPOM HAIIMOHAJILHOT'O CaMOOIIPEIEIICHUS;

—  BOCHHUTaHHWE YBAXEHUS K KYJIbTYype, S3bIKaM, TPATUIHMSIM U 00bIYasiM HapoJI0B, MpokuBaromux B Poccuiickoit deneparum.

JInuHOCTHBIE pe3y1bTaThl B cepe OTHOIIEHUI 00yYAIOIIUXCH K 3aKOHY, FOCYAAPCTBY M K I'PAXKIAHCKOMY 001IeCTBY:

—  TPaXJaHCTBEHHOCTb, IPa’KJaHCKasl MO3ULIMS AKTUBHOTO M OTBETCTBEHHOIO WJEHA POCCUHCKOIO OOIIECTBA, OCO3HAIOLIEr0 CBOM KOHCTUTYLHOHHbBIE
npaBa M OOSA3aHHOCTH, YBA@KAIOIIETO 3aKOH W IPaBOMOPAIOK, OCO3HAHHO MPHUHUMAIOILEr0 TPaJUIMOHHBbIE HAlMOHANbHbIE U O0OIIeuesoBEUYECKre
T'YMaHUCTHYECKHE U JIEMOKPAaTUYECKHE IIEHHOCTH, TOTOBOTO K YYaCTHIO B OOIIECTBEHHOM JKU3HU;

— TpU3HAHME HEOTYYX/IaeMOCTH OCHOBHBIX MpaB M CBOOOJ YelOBeKa, KOTOpPhIe MPHHAIEKAT KaKIOMY OT POXKJIEHHs, TOTOBHOCTh K OCYIIECTBICHHUIO
cOoOCTBEHHBIX TIpaB M cB0OOO O6€3 HapyIIeHus: IpaB U CBOOO APYTUX JIHI], TOTOBHOCTh OTCTAaWBAaTh COOCTBEHHBIE MpPaBa M CBOOOBI YEJIOBEKA M TpakJIaHUHA
COIJIACHO OOUIENPU3HAHHBIM MPUHIMIIAM W HOpMaM MEXAyHapoJIHOro mpaBa M B cooTBeTcTBUM ¢ KoHctutyuumeil Poccuiickoit denepanuu, mpaBoBas U
MOJINTUYECKAsi TPAMOTHOCTb;

—  MHPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOILIECTBEHHOW MPAaKTUKU, OCHOBAHHOE Ha JUANIOre KYJIbTYp, a TaKxkKe
pa3ayuHbIX (HOpM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHUE CBOEr0 MECTa B MOJIUKYJITYPHOM MHUPE;

—  HMHTEpUOpHU3ALUS HEHHOCTEH IeMOKpPAaTHU U COLMAIBHOM CONMIAPHOCTH, TOTOBHOCTH K JIOTOBOPHOMY PETYIMPOBAHMIO OTHOUIEHWH B TPYIIE WM
COLIMAJIBHOW OpPTraHHU3aluu;

—  TOTOBHOCTh OOYYaIOLIMXCs K KOHCTPYKTHBHOMY YYacTHIO B NMPHHATUU PEIICHUH, 3aTparuBarovX MX MpaBa U MHTEPECHl, B TOM YHCJE B Pa3IMYHbBIX
(dbopMax 00I1IeCTBEHHOM caMOOpraHu3aliy, CaMOYIIPaBIIeHuUs, OOIIECTBEHHO 3HAYMMOM JeSITeIbHOCTH;



— TPUBEPKEHHOCTb WUJAESIM WHTCpHAIMOHATN3MA, JpPYKOBI, pPAaBEHCTBA, B3aWMOIIOMOIIM HApOAOB; BOCIUTAHME YBAXKUTEIHHOI'O OTHOILICHUS K
HaIlMOHAJILHOMY JJOCTOUHCTBY JIIOJIEH, UX YyBCTBaM, PEIMTHO3HBIM YOSKICHUSM;

— TOTOBHOCTh OOYYaIOIIMXCS MPOTUBOCTOSNTH MICOJIOTMU IKCTPEMH3Ma, HAI[MOHAIM3MA, KCEHO(MOOHH; KOPPYIUUHU; AUCKPUMUHAIIMHA IO COIMAIBHBIM,
PEJIUTHO3HBIM, PACOBBIM, HALIMOHAJIBHBIM IIPU3HAKAM U IPYTUM HETATUBHBIM COLIMAJIBHBIM SIBJICHHUSM.

JInuHoCTHBIE pe3yJbTaThl B chepe OTHOMIEHHIT 00y4aIOIIUXCS € OKPY/KAIOIMMH JTIOAbMH:

—  HPaABCTBEHHOE CO3HAHHE U IMOBEJCHHUE HA OCHOBE YCBOECHHUS OOILIEUEIOBEUYECKUX LIEHHOCTEMN, TOJEPAHTHOTO CO3HAHUS U NOBEJCHUS B IOJIMKYIbTYPHOM
MHUpE, TOTOBHOCTH U CIIOCOOHOCTH BECTH IHAJIOT C JPYTUMH JIOAbMH, JOCTUraTh B HEM B3aMMOIIOHUMAHMUsS, HAXOIUTh OOIIME IeH U COTPYAHUYATD Ui MX
JOCTUKCHMS,;

— TpUHATHE TYMaHHCTUYECKHUX IICHHOCTEH, OCO3HAHHOE, YBAKUTEIbHOE M J0OpOXKeIaTelbHOE OTHOLICHHE K JPYroMy 4YeJIOBEKY, €ro MHEHHIO,
MHUPOBO33PEHUIO;

—  CIIOCOOHOCTH K COMNEPEKHMBAHUIO M (DOPMUPOBAHHME MO3UTUBHOTO OTHOILICHUS K JIIOJSM, B TOM YHCJE K JIMLAM C OIPAaHMYCHHBIMH BO3MOXHOCTSIMH
3/I0pOBbsI M MHBAJIMJAM; OEpEeKHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K (PU3MUECKOMY M IICHXOJOIMUECKOMY 3JJ0POBBIO JIPYTUX JIOJIEH, YMEHHE
OKa3bIBaTh IEPBYIO MIOMOIILIb;

— (opmupoBaHUE BBIPAKEHHON B MOBEJAECHUU HPABCTBEHHOM IMO3UIMM, B TOM YHCIE CHOCOOHOCTH K CO3HATEIILHOMY BBIOOPY /100pa, HPaBCTBEHHOIO
CO3HAHMS U IOBEJIECHHS HAa OCHOBE YCBOCHHS OOIIEYETOBEUECKMX IIEHHOCTEH M HPaBCTBEHHBIX YYBCTB (UECTH, JIOJIra, CIPABEAJIMBOCTH, MUJIOCEPAUS U
IpyXemoous);

—  pa3BUTHE KOMIIETEHIIMHA COTPYJHHYECTBA CO CBEPCTHUKAMH, IETHMH MJIAJILIETO BO3pAcTa, B3POCIBIMH B 00pa30BaTEIbHOM, OOIECTBEHHO ITOJIE3HOM,
y4eOHO-HCCIIeI0BATENIbCKOM, TPOEKTHOM U JPYTUX BUJAX JAEATEIbHOCTH.

JInuHoCTHBIE pe3yabTaThl B cepe OTHOLIEHUI 00y4aroIMXcs K OKPYKaloLeMy MUPY, )KMBOIl IPpUPoO/Ie, Xy/10KeCTBEHHOH KyJIbType:

—  MHUPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHs HayKH, 3HAUMMOCTH HAayKH, TOTOBHOCTb K HayYHO-TEXHUYECKOMY TBOPYECTBY,
BJIa/ICHHE JOCTOBEPHOM MH(pOpMalel o MepeoBbIX TOCTUKEHUSAX U OTKPBITUAX MUPOBOI M OTEYECTBEHHOIN HayKH, 3aMHTEPECOBAHHOCTh B HAyUHBIX 3HAHMSIX
00 ycTpoiicTBe MHpa U 00IIEeCTBa;

— TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO, B TOM YHCIE CaMOOOpa30BaHWMIO, Ha MPOTSHDKEHWHM BCEH JKHM3HM; CO3HATENbHOE OTHOLICHHE K
HEMpepbIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCIENIHOM NMpodhecCHOHaIbHON U OOIECTBEHHOM JesITebHOCTH;

—  DKOJIOTMYECKas KyJlbTypa, OEpeKHOE OTHOLIEHHS K POJHOW 3emiie, MpUpOJHBIM OoraTcTBam Poccum M Mupa; NMOHMMaHHWE BIMSHUS COIMAJIbHO-
HSKOHOMMYECKUX ITPOLECCOB HAa COCTOSHUE NMPHUPOAHONM M COLMAIBHOM CpENbl, OTBETCTBEHHOCTh 332 COCTOSIHME IPUPOJHBIX PECYPCOB; YMEHHS M HABBIKU
pa3yMHOI0 MPUPOAOIOJIB30BAHNS, HETEPIUMOE OTHOIICHHWE K JEWCTBUSAM, MPHUHOCSAIIMM BpPEI SKOJIOTMU; NMPUOOPETEHHE OMbITAa HKOJIOrO-HalpaBICHHON
NESITENIbHOCTH;

—  ACTETUYECKOE OTHOLIEHUS K MUPY, FTOTOBHOCTb K 3CTETHUYECKOMY 00YCTPONCTBY COOCTBEHHOI'O ObITa.

JInuHOCTHBIE pe3yabTaThl B cepe OTHOLICHHUI 00y4al0IMXCs K ceMbe H POAUTENAM, B TOM YHCJIe IOAT0OTOBKA K CeMeiiHOM KM3HM:

—  OTBETCTBEHHOE OTHOIIECHHE K CO3JaHUI0 CEMBbH Ha OCHOBE OCO3HAHHOT'O IPHUHSITHS LIEHHOCTEN CEMENHON KU3HU;

—  TIOJIOKUTENbHBIA 00pa3 ceMbH, POJAUTENHCTBA (OTIIOBCTBA U MATEPUHCTBA), UHTEPUOPHU3AIHS TPAIUIIMOHHBIX CEMEMHBIX IIEeHHOCTEH.
JInyHOCTHBIE pe3yJIbTaThl B c(hpepe oTHOLIEHHS 00yUYarOLIUXCS K TPYAY, B cdepe cOHATBHO-IKOHOMUYECKHX OTHOLCHUI:

—  yBaXKEHHUE KO BceM (popMaM COOCTBEHHOCTH, TOTOBHOCTh K 3aIUTE CBOEH COOCTBEHHOCTH,

—  OCO3HaHHBII BeIOOp OyayIIei nmpodeccru Kak MyTh U coco0 peanu3alnnu COOCTBEHHBIX )KU3HEHHBIX I1JIaHOB;

— TOTOBHOCTh OOy4YaroIuxcs K TPYIOBOH MpO(pECCHOHATBHONW NEATETbHOCTH KaK K BO3MOXKHOCTH YYacTHs B PELICHUU JHMYHBIX, OOIIECTBEHHBIX,
roCyJapCTBEHHBIX, OOIIEHAIIMOHATBHBIX MMPOOIIEM;



—  TOTPEOHOCTh TPYIAUTHCS, YBAKEHUE K TPYAY U JTIOJIIM TPYyIa, TPYIAOBBIM JTOCTHKEHHUSM, T0OPOCOBECTHOE, OTBETCTBEHHOE M TBOPUECKOE OTHOIICHHE K
pa3HbIM BHJIaM TPYAOBOH A€ATEIbHOCTH;

- TOTOBHOCTbH K CaMOO6CJIy)KI/IBaHI/IIO, BKJIFO4Yas OGy‘-IGHI/Ie U BBIITOJITHECHUEC JOMAIITHUX O6ﬁ3aHHOCTefI.
JIMYHOCTHBIE pe3yJbTaThl B cpepe GU3NIECKOro, ICUXOJOTNIECKOT0, COUUAIBLHOI0 U AKAIEMHUYECKOT0 0J1aronoyuyusi 00y4arommxcs:

—  (usmdueckoe, IMONMOHATBLHO-TICHXOJIOTHYECKOE, COIMATLHOE OJaronoiydue OOydYaromuXcsl B KU3HM OOpa30BaTEIBHON OpraHW3alliy, OUIYIIICHHE
JeThbMH 0E30IIaCHOCTH U IICHXOJIOTHYECKOro KoMpopTa, HHHOPMAITMOHHOW 0€30MacHOCTH.

Ilnanupyemblie MeTanpeaMeTHbie pe3yabTaTbl ocBoenuss OOIIL
1. PeryasTHBHbIe yHHBepcaJbHbIe yueOHbIe AeiicTBUSA

BbInyCKHUK HAYYHTCSH:
CaMOCTOSITEJILHO OIIPENENIATh LIEJIH, 3a1aBaTh [TapaMeTPbl U KPUTEPUH, 10 KOTOPBIM MOKHO OIIPENEIUTD, YTO LENIb JOCTUTHYTA;
OLIEHUBATh BO3MOKHBIE [TOCIIE/ICTBUS TOCTUKEHUS TOCTABICHHON LIEIH B JESATEIbHOCTH, COOCTBEHHOM JKU3HU U JKU3HU OKPYXKAIOIIUX JIFOJeH, OCHOBBIBAsCh
Ha COOOpaKEHUAX STUKU U MOpaly;
CTaBUTH U (POPMYIHUPOBATH COOCTBEHHBIE 321241 B 00Pa30BaTEIbHON ACATEIBHOCTH U )KU3HEHHBIX CUTYAIHIX;
OLIEHHUBATh PECYPCHI, B TOM YUCJIE BPEMS U APyrue HeMaTepualbHbIE PeCypChbl, HEOOXOIUMBIE JUIsl JOCTUKEHHS IOCTABICHHOM 1IeIIN;
BBIOMPATH MYTh IOCTHKECHUS 1IeJTH, IUTAHUPOBATh PEIICHHIE MOCTABICHHBIX 33/1a4, ONITUMHU3UPYSI MaTepUabHbIC 1 HEMaTepUaIbHbIC 3aTPATHI;
OpraHu30BBIBaTh 3()(PEeKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX JUIS JOCTIKEHHS IOCTABJICHHOM LIENH;
COIIOCTABJIATH MOJIYYE€HHBIN PE3yJIbTAT ACATEIbHOCTHU C IIOCTAaBICHHOM 3apaHee LENbIo.
2. [lo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUS
BbInyCKHUK HAyYHuTCH:
MCKaTh U HaXOJIUTh 0000IIEHHbIE CIIOCOOBI PELICHHUs 3a/1a4, B TOM YHCJe, OCYIIECTBIATh pa3BepHYThIH MH(GOPMAIIMOHHBIN MOUCK U CTaBUTh Ha €ro OCHOBE
HOBBIE (Y4eOHbBIC U TTO3HABATEIIbHBIC) 3a1a4H;
KPUTHYECKH OIICHMBAaThb W HMHTEPHPETUPOBATH MH(POPMAIMIO C pa3HBIX MO3ULMN, pacro3HaBaTh M (PUKCHUpPOBATh MPOTHUBOPEUYUS B HMH(POPMAIIMOHHBIX
HCTOYHUKAX;
HCIOJIb30BaTh Pa3IMYHbIE MOJEIbHO-CXEMAaTUYeCKUEe CpEeACTBa MJI1 NPEJCTABICHUS CYUIECTBEHHBIX CBA3€M M OTHOLIEHWH, a Takke MpPOTUBOPEUUH,
BBISIBIIEHHBIX B MH(OPMALIMOHHBIX UCTOUHUKAX;
HaXOJUTb U NPUBOJUTH KPUTUYECKHUE APTYMEHTHI B OTHOLIEHMM ACUCTBUH M CYKICHHMHM APYroro; CIIOKOMHO M Pa3yMHO OTHOCHUTBHCS K KPUTHYECKUM
3aMEYaHUsIM B OTHOIIEHUH COOCTBEHHOI'O CYXJIEHUS, pacCMaTpUBaTh X KaK pecypc COOCTBEHHOTO pa3BUTHS;
BBIXOJIUTh 32 PaMKHU Yy4e€OHOTO MpeAMeTa M OCYLIECTBIATH ILIeJICHANPABICHHBIN MOMCK BO3MOXKHOCTEH JUIsI IIMPOKOTO MEPEHOCa CPEJACTB M CIIOCOOOB
JIENCTBUS,
BBICTpauBaTh UHAMBUIYAIbHYIO 00pa30BaTEeNbHYIO TPAEKTOPUIO, YUUTHIBAsI OTPAHUYEHHS CO CTOPOHBI IPYTHX YYaCTHUKOB U PECYpPCHBIE OTPaHUYEHUS;
MEHSTh U YAEPKUBATh pa3Hble MO3UIMH B T03HABATEIBHOMN JESITEIbHOCTH.
3. KoMMyHHKaTHBHbIE YHUBePCAJbHbIE YUeOHbIE el CTBUS
BbinyCKHUK Hay4YuTCSH:



OCYIIECTBIISATH JEJIOBYI0 KOMMYHHKAIIMIO KaK CO CBEPCTHUKAMHU, TaK U CO B3POCIBIME (KaK BHYTPH 00pa30BaTeIbHONW OPraHU3aIUH, TaK U 3a €€ MpeeslaMHt),
noJ0upaTh MapTHEPOB JUIA ACTOBOH KOMMYHHUKAIINU UCXOAS U3 COOOpakeHUH pe3yIbTaTHBHOCTH B3aMMOJICHCTBYS, @ HE IMYHBIX CHMITATHH;

IPU OCYILIECTBIECHHH T'PYNIIOBOH pabOThI OBITH KaK PYKOBOIMTENIEM, TaK M WICHOM KOMaH/Bl B Pa3HBIX pOJX (TeHepaTrop WaeH, KPUTHK, UCIIOIHUTENb,
BBICTYNAIOUINH, dKCIIEPT U T.1.);

KOOPAMHUPOBATH U BBIIOIHATH pabOTy B YCIOBHSIX PEATbHOTO, BUPTYAJTILHOTO 1 KOMOMHHPOBAHHOTO B3aUMO/ICHCTBHS;

Pa3BEpHYTO, JOTHYHO U TOYHO MU3JIaraTh CBOIO TOUYKY 3PEHHS C HCIIOJIb30BAaHHEM a/ICKBATHBIX (YCTHBIX M MMCBbMEHHBIX) SI3BIKOBBIX CPEJICTB;

paciio3HaBaTb KOH(l)J'II/IKTOFCHHBIC CUTyallur U IIPpEAO0TBpallaTh KOH(bJ'II/IKTH J0 UX aKTHBHOM (baSBI, BbICTPANBATh JCJIOBYIO U O6paSOBaTeJ'II)HYIO KOMMYHHKAIIUIO,
n30erast THYHOCTHBIX OLCHOYHBIX Cy)KI[eHI/II;'I.

IIpeaMeTHbIE pe3yabTATHI OCBOCHHUS Y4eOHOI0 NMpeaMeTa « XUMMD):
B pe3yabTaTte n3yueHus y4e0HOro npeamera «XuMush Ha yPOBHe CPelHero o0uero o0pa3oBaHus:

B 10 xi1acce ydyeHMK Ha yri1y0JIeHHOM YPOBHE HAYYMTCS:

WJUTFOCTPUPOBATH HA IIPUMEpaxX CTAHOBIICHUE U YBOJIIOLMIO OPTAaHMYECKOM XMMUH KaK HayK! Ha Pa3jIu4HbIX UCTOPUYECKHX JTAllax €€ pa3BUTHUS;

AHAJIM3UPOBATh COCTAB, CTPOCHUE M CBOMCTBA BELIECTB, NMPHUMEHSSA IOJIOKEHUS OCHOBHBIX XMMHMYECKUX TEOPHH: XMMHYECKOIO CTPOCHUS OPraHUYECKHUX
coequHeHnil A.M. bytnepoBa, cTpoeHUs aTOMa, XMMHUYECKOM CBSI3H, IEKTPOJUTHYECKON JUCCOLMALUU KUCIOT U OCHOBAaHWI; yCTaHaBIMBAaTb IPUYMHHO-
CJIEJCTBEHHBIE CBS3M MEXKY CBOMCTBAMM BEILLIECTBA U €TI0 COCTABOM U CTPOCHHEM,;

IPUMEHSATH NTPaBUJIa CUCTEMATHYECKON MEXTyHapOJHOH HOMEHKIATYphl KaK CPEJCTBA PA3IMUCHUS U UICHTU(UKALIUN BELECTB 10 UX COCTABY U CTPOEHHUIO;

COCTABJISATh MOJIEKYJISIPHBIE Y CTPYKTYpPHBIE (JOPMYJIbI HEOPraHMUECKUX M OPraHMYECKUX BEIECTB Kak HOCHTeNIed MH(OpMaIi O CTPOSHUH BEIECTBA, €ro
CBOMCTBAxX ¥ NPUHAICKHOCTH K ONPEIEICHHOMY KJIACCY COCIMHEHMIA;

YCTaHABIIMBATh 3aBUCHMOCTb PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKUX COCJMHEHHM OT XapakTepa B3aMMHOIO BIMSHMS aTOMOB B MOJIEKYJIaX C LIEJbIO
IIPOTHO3UPOBAHUS ITPOJLYKTOB PEAKIINH;

YCTAHABIIMBATh N€HETHUYECKYIO CBSI3b MEXAY KJIacCaMU HEOPraHMYECKHUX M OPraHMYeCKHUX BELIECTB JJIi 0OOCHOBaHMS NMPUHLMIINAILHONW BO3MOXHOCTH
ITOJIyYEHUSI HEOPTaHWYECKUX U OPTaHUYECKUX COETMHEHUH 33JaHHOTO COCTAaBa U CTPOECHUS;

oJI0MpaTh PEareHThl, YCJIOBUS U ONPENENATh NMPOAYKThl PEaKLUUi, MMO3BOJSIONIMX peau30BaTh JIAOOPATOPHbIE M MPOMBIIIICHHbIE COCOOBI MOTY4YEeHUs
BAKHEUIIINX HEOPraHUYECKUX U OPraHUYECKUX BELIECTB;

00OCHOBBIBATh NMPAKTHUECKOE UCTIOIH30BAHUE HEOPTAHUYECKUX M OPTraHUYECKUX BEIECTB U UX PEAKLU B POMBIIUIEHHOCTH U OBITY;

BBIIIOJIHATh XUMUYECKUN DKCIIEPUMEHT 110 PACIIO3HABAHUIO U MOJIYYEHUIO HEOPTAHUYECKUX U OPraHUYECKUX BEIECTB, OTHOCAIIMXCS K pa3IMYHbIM KilaccaM
COEIMHEHMH, B COOTBETCTBUU C MpPaBUIaMH U ITpUeMaMu 6€301acHON paboThl C XUMUYECKMMHU BEILIECTBAMU U JJAOOPaTOPHBIM 000PYI0BAaHUEM;

MIPOBOAMUTH pacueThl Ha OCHOBE XMMHUYECKUX (DOPMYN M ypaBHEHUH peaklMii: HAaXOXJACHHWE MOJEKYJISIpHOU (HOpPMYNbl OPraHUYECKOrO BEIIECTBA IO €ro
IUIOTHOCTH U MAacCCOBBIM JOJISIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, WJIM IO MPOJYKTaM CrOpaHUs; pacdyeTbl MacCOBOM JOJM (MAacChl) XUMHYECKOIO
COEIMHEHHS] B CMECH; pacueThl Macchl (00beMa, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUHU, €CIM OJHO U3 BEUIECTB JJaHO B M30OBbITKE (MMEET MpPHUMECH);
pacyeTbl MacCOBOM HJIM OOBEMHOW JONM BbIXOJA NMPOAYKTAa PEAKLUU OT TEOPETHUECKHM BO3MOXKHOTO; pacueThl TEMIoBOro 3(ddekra peakluu; pacueTsl



00BEMHBIX OTHOIIEHUH T'a30B NMPU XUMUYECKUX PEAKIIMSIX; pacueThl Macchl (00beMa, KOJIMYEeCTBa BEIlIeCTBA) MPOAYKTa PEaKIuu, €CIIU OJTHO U3 BEIIECTB JIaHO B
BHJIE paCTBOpPA C ONMPEICIICHHON MacCOBOM J10J€M PAaCTBOPEHHOTO BEILIECTBA;

UCIOJIb30BaTh METOAbl HAYYHOrO T[O3HAHMSA: AaHAJIW3, CUHTE3, MOJEIMPOBAHUE XUMHUYECKHX TPOIECCOB M SBICHUN — MpH pElIeHUH Yy4eOHO-
HCCIIEIOBATENLCKUX 3a1a4 M0 U3YYCHHUIO CBOMCTB, CIIOCOOOB TMOJIYUCHHUS U PaCliO3HABAHUS OPTAaHHMYECKUX BEIIECTB;

B 11 K1acce BBIMYCKHUK HA YIJIY0JIEHHOM YPOBHE HAYYMTCSH:

pacKpbIBaTh Ha MpUMeEpax pojib XUMHUHU B (POPMUPOBAHUU COBPEMEHHON HAYYHOI KapTUHBI MUpPA M B MPAKTHUUYECKOM NEATEIBHOCTH YeJIOBEKa, B3aUMOCBSI3b
MEXIy XUMHUEU U IPYTrUMHU €CTECTBEHHBIMU HAYKAMM;

YCTaHABIMBATh IPUYMHHO-CIEACTBEHHBIE CBSI3U MEXAY CTPOCHHEM aTOMOB XMMHMUYECKHX AJIEMEHTOB U MEPUOJUYECKUM M3MEHEHUEM CBOMCTB XMMHUYECKHUX
3JIEMEHTOB U UX COEAMHEHUHN B COOTBETCTBUU C MOJ0)KEHUEM XUMHUECKUX 3JIEMEHTOB B IIEPUOMYECKON CUCTEME;

OOBSICHSITH TIPUPOJLY M CIIOCOOBI OOpa30BaHUS XUMHUYECKOW CBS3U: KOBICHTHOH (IOJISIPHOW, HEMOJSIPHOW), MOHHOMW, METaNIMYSCKOW, BOJOPOTHON — C
LEJIbI0 ONPEAEIICHUS XUMUYECKON aKTUBHOCTH BEILLIECTB;

XapaKTepu30BaTh (PU3MUECKHUE CBOMCTBA HEOPTAHMUECKUX U OPTAaHMYSCKHUX BEIICCTB M YCTAHABIMBATH 3aBUCHMOCTh (DM3MYECKUX CBOMCTB BEIIECTB OT THIIA
KPHUCTAJUIMYECKOU PELIETKH;

XapaKTEepPU30BaTh 3aKOHOMEPHOCTU B U3MEHEHUN XUMUYECKUX CBOMCTB MPOCTHIX BEIIECTB, BOJOPOJHBIX COEAMHEHUH, BBICIIUX OKCUIOB U TUIPOKCUIOB;

MIPUBOAUTH MPUMEPHl XUMUYECKUX PEAKLUUN, PACKPBIBAIOIINX XapaKTEPHbIE XUMUYECKUE CBOMCTBA HEOPraHUYECKUX M OPraHUYECKHX BELIECTB U3YUYEHHBIX
KJIACCOB C IENbI0 UX HACHTU(UKAIMY U 00BICHEHHUS 00JIaCTH IPUMEHEHUS;

ONPEACIISITE MEXAHU3M PEAKLIMU B 3aBUCUMOCTH OT YCIIOBUM IPOBENCHUS PEAKIIMU U MPOTHO3UPOBATH BO3MOYKHOCTh IPOTEKaHUs XUMHUUECKUX PEeaklMil Ha
OCHOBE THIIAa XMMUYECKOU CBA3U U AKTUBHOCTH PEAreHTOB;

YCTaHABIMBATh 3aBUCHUMOCTb CKOPOCTH XMMHYECKOW pEaKIMU M CMEIICHHS XMMHYECKOTO PaBHOBECHS OT Pa3IMYHBIX (DAKTOPOB C IEIBIO OMpeaeTeHUs
ONTUMAJIBHBIX YCIOBU MPOTEKAHUSI XUMUYECKUX MPOLIECCOB;

ONpPEACNATh XapakTep CpeAbl B pe3yJibTaTe THAPOIM3a HEOPraHMYECKMX M OpPraHUYECKHMX BEIIECTB M MPHUBOAUTH MPUMEPHI THAPOIU3Aa BEIIECTB B
MMOBCETHEBHOM KU3HH YEJIOBEKa, OMOJIOTMUECKIUX OOMEHHBIX MPOIeccaxX U MPOMBIIUICHHOCTH;

MIPUBOJIUTH IPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIMI B IPUPOJE, TPOU3BOACTBEHHBIX MIPOLECCAX U KUZHEAEATEIIBHOCTH OPraHU3MOB;

BJIQ/IETh MIPaBUJIaMU OE€30MaCHOTO OOpAIEHUs C €AKUMH, TOPIOYMMH U TOKCHUHBIMH BEIIECTBAMH, CPEACTBAMU OBITOBOM XUMUMU;

OCYIIIECTBIATh TOUCK XUMUYECKON WH(OPMAIIUY TI0 Ha3BaHUIM, UACHTHPHKATOPAM, CTPYKTYPHBIM (hOpMYyJiaM BEIIECTB;

KPUTHYECKH OILIEHWBATh U HMHTEPIPETUPOBATH XMUMHUECKYI0 HMH(OPMAIIHMIO, COIEpPKAIIYIOCS B COOOIIEHUSX CPEACTB MAaccoBOM WH(pOpMAIUU, pecypcax
HNHTepHeTa, HAydYHO-TIOMYJISIPHBIX CTAThAX C TOUKH 3PEHUS €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B IIEJISIX BBISBIICHHSI OMMOOYHBIX CYKICHUN U (POPMHUPOBAHUS
COOCTBEHHOM ITO3UIINH;

YCTaHABIIMBATh B3aMMOCBSI3U MEXIY (aKTaMH M TEOopHel, MPUINHONU U CIEJACTBHUEM IPH aHAJIN3€ MPOOJIEMHBIX CUTyalluid U 0OOOCHOBAaHUH MPHUHUMAEMBIX
pELIEHHNI HA OCHOBE XMMHYECKUX 3HAHUI;



MIPEJICTaBIATh YTH PELIEeHUs ITI00aTbHBIX MPOOJIeM, CTOAIIUX Mepe]] YeI0BEUECTBOM, U NMEPCIEKTUBHBIX HAIIPABJICHUN Pa3BUTUS XUMHUECKUX TEXHOJIOTHM,
B TOM YHCJI€ TEXHOJIOTUH COBPEMEHHBIX MATEPUAIOB C PA3IUYHON (YHKIIMOHAIHHOCTHIO, BO30OOHOBISIEMBIX UCTOUHUKOB CBIPBS, MEPEPadOTKU M YTHIIN3ALUU
MIPOMBIIIJICHHBIX U OBITOBBIX OTXOJIOB.

YueHuk 10 Knacca Ha y2ny6aeHHOM ypoeHe Moay4um 603MOXHOCMb HAy4UMbCA:

Gopmynuposams yeib UCCiLe008anUsl, 8b108ULAMb U NPOBEPAMb IKCHEPUMEHMANLHO SUNOMEe3bl 0 XUMUYECKUX CBOUCMBAX 8EWeCmE HA OCHO8E UX COCMABA U
CcmpoenUs, UX CHOCOOHOCMU 6CMYNAMb 8 XUMUYEeCKUe peakyull, 0 xapakmepe u npoOYKmax pasiuyHulx XUMUYECKUx peakyutl,

CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb XUMUYECKUE IKCNEPUMEHmMbL ¢ COON00eHUueM npasui 6e30nacHou pabomel ¢ geujecmeamu u 1a00pamopHbim
o0bopyoosanuem;

Xapakmepuzoeams poib A30MOCO0EPACAUUX 2eMEPOYUKTIULECKUX COCOUHEHUT U HYKTEUHOBbIX KUCIOM KAK 8ANCHEUWUX OUOL0SUYECKU AKMUBHBIX 8eleCms;
BoinyckHuk na yenyoneHHom ypoene noayuun 603MOHCHOCHb HAYUUMbCA:

UHMEPNPemupo8ams OAHHbLE 0 COCMABe U CMPOEHUU Beuecms, NOIYYeHHble ¢ NOMOWbIO COBPEMEHHBIX (PUBUKO-XUMULECKUX MEeMOO08;

ONUCHIBAMb COCMOSIHUE JIEKMPOHA 8 AMOMe HA OCHO8¢ COBPEMEHHBIX KBAHMOBO-MEXAHUYECKUX NPeOCMAsIeHUll 0 CMpPOeHUU amoma Ojisi 00bsCHeHUs
Pe3YIbmamos CNeKmpaibHO20 AHATU3A BeUeCs;

NPOCHO3UPOBANb  BO3MONCHOCHL NPOMEKAHUSL OKUCIUMENbHO-80CCMAHOBUMENbHBIX DEaKyull, 1eHCaujux 6 OCHO8e HNPUPOOHBIX U NPOU3BOOCHIBEHHBIX

npoyeccos.



COIEPKAHUE KYPCA IJI 10 KNIACCA
OCHOBBI OPraHM4YecKOH XUMHUU
[TosiBneHue U pa3BUTHE OpPraHMYECKON XUMHH Kak Hayku. [Ipenmer oprannueckoil xumuu. MecTo U 3Hau€HUE OPraHMYECKON XMMHUU B CUCTEME €CTECTBEHHBIX

HayK. B3auMoCBs3b HEOPraHMYECKUX U OPraHUYECKUX BEILECTB.

XUMUYECKOE CTPOCHHE KaK MOPSAOK COCIUHEHHSI aTOMOB B MOJIEKYJIE COIVIACHO UX BaJIEHTHOCTH. OCHOBHBIE IOJIOKEHUS TEOPUU XUMUYECKOTO CTPOEHUS Op-
raHMueckux coenuHeHuil A.M. bytiepoBa. YriepoaHblil CKEIET OpraHUuYeCKOr MoJieKyibl. KpaTHOCTh XMMHUECKOH CBSA3H. 3aBUCUMOCTb CBOMCTB BEIIECTB OT
XHUMHYECKOTO CTPOCHUsI MoJieKys. M3omepus u nuzomepsl. [lonstue o pyHknuonansHol rpymme. [[puHIMIbI Ki1acCu(pHUKAMA OpraHnYecKUX COeanHeHui. Me-
KIyHapOIHAss HOMEHKJIATypa M MPUHLIUIIBI 00pa30BaHMsI HA3BAHUN OPraHMYECKUX COCAMHEHUM.

Knaccugukanus u 0cOOEHHOCTH OpraHnYecKuX peakuuid. Peakimonusie neHTphl. [lepBoHauaNbHbBIE TOHATHS O TUIIAX U MEXaHW3MaX OPTaHUYECKUX PeaKIuil.
['omMonuTHYEeCKHA M TETEPOIMTUIECKUN pa3phIB KOBAJICHTHOW XUMUYECKOH cBs3u. CBOOOIHOpAIMKATIBHBIN U MOHHBIN MeXaHU3MbI peakuuu. [lonaTue o Hyk-
neoduie u deKTpoduIe.

AnkaHpl. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJIBI METAHA. Sp°-ruGpunsanys opouTaNeil aTOMOB yriepoaa. 'omonoruueckuit psa u obmas
¢dopmyna ankanoB. CuctemMaTuyeckas HOMEHKJIATypa aJlKaHOB U pagukanoB. M3omepus yriaepoaHoro ckenera. @U3nuecKkue CBOMCTBA aJKaHOB. 3aKOHOMEPHO-
CTHU U3MEHEHMs (PU3NYECKUX CBOMCTB. XMMHUUECKUE CBOMCTBA alKaHOB: I'aJOT€HUPOBAHUE, JETHAPHUPOBAHNE, TEPMUUYECKOE PA3JIOKEHHUE, KPEKHHT KaK CIIOCOObI
MIOJIyYEHUSl BAKHEHIINX COETUHEHUI B OpraHMYeCKOM CHHTE3€. ['opeHue ajlkaHOB KakK OJIMH M3 OCHOBHBIX MCTOYHUKOB TEIUIA B MPOMBIIUIEHHOCTH U OBITY.
N3omMepu3zamust Kak crocod MoydeHus] BBICOKOCOPTHOTO OeH3MHA. MeXaHu3M peakiiy CBOOOJHOpaauKanbHOro 3amenieHus. [lomydyenune ankanos. Peakius
Bropna. Haxoxzaenue B npupoje 1 NpUMEHEHHUE AJIKAaHOB.

[Muknoankansl. CTpoeHre MOJIEKYJ LUKI0oanKaHOB. O0mas GopMyia nukioankaHoB. HoMeHKIaTypa HUKIIOATKaHOB. 30Mepus IUKIIOATKAaHOB: YIIIE€POJHOTO
CKeJleTa, MEXKJIacCOBasi, MPOCTPAaHCTBEHHas (yuc-mpanc-uzoMepus). Crennduka CBOUCTB LUKIOATKAHOB ¢ MaJbIM pa3MepoM IMkia. Peakuuu npucoennHe-
HUS U PAJUKaIbHOTO 3aMEILECHHUS.

AJIKeHBI. DIEKTPOHHOE H MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYIIBI ITHJICHA, SP°-THOPHIN3AIMs OPOUTATIEH aTOMOB YIIEPOIa. O- W T-CBS3H. |'OMOTOrHIeCKH iA
psan u obmas ¢popmyna ankeHoB. HomeHknarypa ankeHoB. M3omMepust alkKeHOB: YIIIEpPOJHOTO CKEJETa, MOJI0KEHUSI KPATHOW CBSI3M, IPOCTPAHCTBEHHAA (yuc-
mparnc-u30Mepusi), Mexkkiaccoas. dusnueckre CBOWCTBA alKeHOB. Peakuyu 371eKTpoPUILHOTO MPUCOEANHEHUS KaK CIOco0 MOJydyeHUs: (YHKIIMOHAIbHbIX
MIPOM3BOJIHBIX YIiieBoA0po10B. [IpaBuino MapkoBHHKOBA, €ro JIEKTPOHHOE 000CHOBaHuE. Peakiuu okucieHus u nonumepusauuu.IlonusTuien kak KpymnHo-
TOHHAXHBIM MPOAYKT XUMHUECKOT0 MPOU3BOACTBA. [IpoMbIlIeHHbIE U 1a00paTOpHbIe CIIOCOOB! MOMY4YEHUs alkeHoB. [Ipasuno 3atiyesa. Ilpumenenue anke-
HOB.

Anxanuensl. Kiaccudukanus aikagueHoB 110 B3aUMHOMY PAcIOJI0KEHHIO KPaTHBIX CBs3ei B Mosekyne. OcCOOEHHOCTH 3JEKTPOHHOTO U MPOCTPAHCTBEHHOTO
CTPOEHUS CONpPSKEHHBIX ankaaueHoB. O0mas ¢opmyna ankaaueHoB. HoMenknarypa u uzomepus ajkaaueHoB. Gu3ndeckre CBOMCTBA aKaAUMeHOB. XUMHUYe-
CKHE CBOICTBa alIka[MEHOB: PEaKIMH MPUCOETUHEHUS (TUIPUPOBAHKE, TaJIoOTeHUpOBaHue), ropeHus u nonumepusaiuu. Bixian C.B. JleGeneBa B nomyueHue
CUHTETUYECKOTO Kayuyyka. Bynkanuzanusa kayuyka. Pesuna.MHorooOpasue BUJIOB CHHTETHYECKHX KaydyKOB, UX CBOIcTBa U mpumeHeHue. [lonydyenue anka-
JTUEHOB.



AJKHHBL. DJIEKTPOHHOE ¥ TIPOCTPAHCTBEHHOE CTPOSHNUE MOJICKYJIBI alleTUiIeHa. SP-THOpUIu3aius opouTaliel aToMOB yriaepo/a. [ oMoIorudeckuid psij U oomas
dbopmyna ankuHOB. Homenknarypa. M3omepusi: yriepoaHoro ckeiera, MojJ0KeHHsI KpaTHON CBSI3H, MEXKIaccoBast. Du3nyeckre CBONCTBA AIKWHOB. XHUMHUYE-
CKHE CBOICTBA JIKMHOB: PEaKIMU MPUCOEAMHEHHUS KaK CII0CO0 MOITy4YeHHsI MTOJIMMEPOB U APYTUX MOJIE3HBIX TPOAYKTOB. Peakyuu 3amewenus. ['opeHue aneru-
JIeHa KaK UCTOYHUK BBICOKOTEMIIEPATYpHOTO IJAMEHH I CBapKH M pe3Ku MeTaiuioB. [lomydeHue amernieHa MUPOJIM30M METaHa M KapOUIHBIM METOJIOM.
IIpuMeHeHue aneruieHa.

Apensbl. Ucmopusa omxpuimus 6enzona. COBpEMEHHBIE NPEICTABICHUS 00 3JIEKTPOHHOM M MPOCTPAHCTBEHHOM CTpoeHUH OeH3oma. M3oMepus nu HOMEHKJIaTypa
roMosioroB Oenzona. O6mas ¢opmyna apeHoB. Pusnueckue CBONCTBa OeH301a. XMMHUYECKUE CBOMCTBA OEH30JIAa: PEAKIUU AIICKTPOPUILHOTO 3aMEIICHUS
(HUTpOBaHMe, raJIOreHUPOBAHKE) KaK CIIOCOO MOTYyYEHUS XMMHUYECKUX CPENICTB 3alllMThl pacTEHUM; MpUCOeAUHEHUs (THAPUPOBAHUE, TaJOTCHUPOBAHKE) KaK
JI0Ka3aTeNIbCTBO HEIpeiebHOro Xxapakrepa 6ensona. Peakuus ropenus. [lonyduenue 6enzona. Ocobennocmu xumuueckux ceovicms moiayona. Bzaumuoe Bius-
HUE aTOMOB B MOJIeKyJie Tonyona. Opuenmayuonusie sghghexmol 3amecmumereti. Ilpumenenue romoaoron 0eH3oma.

Cnuptsl. Knaccuduxaiysi, HoMmeHKIaTypa cnupToB. ['oMonoruyeckuit pan u odmas ¢hopMya npeneinbHbIX OJHOATOMHBIX cUpTOB. M3omepus. dusndeckue
CBOMCTBA MPEEIIbHBIX OJJHOATOMHBIX CIUPTOB. BogopoaHas cBsi3p MEXAYy MOJIEKYJaMH U €€ BIMSHNUE Ha (U3NYECKUE CBOICTBA CIUPTOB. XUMUYECKUE CBOM-
CTBa: B3aUMOJICHCTBUE C HATPUEM KakK CIOCOO YCTaHOBJIEHHUS HAJIUMYMS MJIPOKCOIPYMIBbI, C TaJJOT€HOBOJOPOJAMHU KaK CIHOCO0 IMOJIyYE€HHs PACTBOPUTENEH,
BHYTPH- ¥ MEXMOJICKYJISIpHAs JAeTHApaTanus. Peakius ropeHns: ciiupTel Kak TOIINBO. [lomydeHne aTaHomna: peakiusi OpoKEHHsI TIIOKO3bI, TUApATALUs dTH-
neHa. [Ipumenenne Meranona u sTaHoia. PU3MONIOrMUECKOe IEHCTBUE METaHOJIa U 3TaHOJIa HAa OPTaHU3M YeJIoBeKa. DTUIIEHIJIMKOIb U MIMLEPUH KaK Mpe/icTa-
BUTEJH MPEACTbHBIX MHOTOATOMHBIX CIUPTOB. KauecTBeHHast peakiis Ha MHOTOATOMHbIE CIIUPTHI U €€ IPUMEHEHHUE AJIs Paclo3HaBaHUsI IIHIIEPUHA B COCTaBe
KOCMETHYECKHX CpeacTB. [IpakTnyeckoe MpuMeHEeHHE STUIICHTIIMKOMS U MIULEPUHA.

®enon. CtpoeHne Monekyibl (eHona. Bzanmuoe BiausiHHE aToMOB B MoJiekylne (enona. @usndeckue cBoiicTBa (heHosa. XUMUYECKHE CBOMCTBA (peakluu ¢
HaTpueM, THIPOKCUAOM HaTpus, Opomom). [Tosryuenue denona. [Ipumenenue denomna.

Anbneruabl u ketoHbl. Knaccudukanus anbaeruioB u ketoHoB. CTpoeHue MpeebHbIX albIerHI0B. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE KapOo-
HUWIBHOMU rpynnsl. 'omonorudeckuil psja, odmas Gpopmyna, HOMEHKIATypa U U30MEpHUs IPEeNbHbIX anbaeruioB. OU3ndeckue CBOICTBa MpeleIbHbIX ajbie-
ru10B. XUMHUECKHUE CBOMCTBA MpEAENbHBIX albJIErHI0B: THIPUPOBAHUE; KAUECTBEHHbIE peaKlui Ha KapOOHWIBbHYIO IPYIY (peakius «cepedpsHoro 3epka-
nay, B3auMojieiicteue ¢ ruapokcuaom meau (I1)) u ux npuMeHeHue s OOHApY)KEHHS MPEebHBIX allbJICTHI0B B MPOMBIIICHHBIX CTOYHBIX Bojax. [Tomyde-
HUE NpeAENbHBIX aJbJETUI0B: OKUCIEHNE CIIUPTOB, THApaTanus aneruiaeHa (peakuus Kydeposa). TokcnunocTs anbaerunos. Ilpumenenue popmanpaernaa u
areranbaeruaa. AIeToH Kak MpeJcTaBuTeNb KeTOHOB. CTpoeHue MoJieKyibl areToHa. OcOOEHHOCTH peaklMy OKHCIeHUs alleToHa. [Ipumenenue aneroHa.
KapOonoBeie kucnotsl. Kiaccuduxanus 1 HOMEHKIaTypa KapOOHOBBIX KUCIOT. CTpOoeHHE MPeeIbHBIX 0JTHOOCHOBHBIX KapOOHOBBIX KUCJIOT. DJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTpOeHHe KapOOKCHIBHOU rpynmbl. 'oMonoruueckuit psa u obuias popmysa npeaenbHbIX 0JHOOCHOBHBIX KapOOHOBBIX KHCIOT. Pusnye-
CKHE CBOICTBA MpPEJENbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. XMMHUYECKHE CBOWCTBA MpEAEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHMCJIOT (peakiuu ¢ Me-
TaJJlaMH, OCHOBHBIMU OKCHJaMH, OCHOBAaHUSIMU U COJIIMU) KaK MOJATBEPKJICHUE CXOJCTBA C HEOPraHMYECKUMH KHCIOoTaMU. Peakius srepudukanuu u ee 06-
paTuMocTh. BrnusHue 3aMectuTeneil B yriieBOAOPOJHOM pajuKalie Ha CUIy KapOOHOBBIX KHCIOT. OCOOEHHOCTH XMMHUYECKHUX CBOMCTB MYpPaBbUHOW KHUCIOTHI.
[Tonydenue npeneabHbIX OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT: OKUCIIEHHE aJIKaHOB, AJIKEHOB, IEPBUYHBIX CIMPTOB, aJIbJIErHI0B. BaxxHeilre npeacraButenu
KapOOHOBBIX KHMCIIOT: MypaBbHHasl, yKCycHasl U OeH30iHas. Beiciive npeaenbHble U HenpeelbHble KapOOHOBBIE KUCIOThl. Onmuueckas usomepus. Acummem-
puueckuii amom yenepooa. Ilpumenenne KapOOHOBBIX KUCIIOT.



Crnoxubie 3¢pups! 1 xxupbl. CTpoeHHE U HOMEHKIIATypa CI0XKHBIX 3(upoB. MexKiaccoBasi H30MepHs ¢ KapOOHOBBIMU KHcIOTaMU. CIOCOOBI OTYyYEHU S CIIOXK-
HBIX 3¢upoB. OOpaTUMOCTh peakuuu Tepudukanuu. [IpumMenenne cioxXHbIX 3(UPOB B MUIIEBON U Nap(ProMepHO MPOMBIIUIEHHOCTH. JKUPBI KaK CII0KHbBIE
3¢upbl MHIIEpUHA U BBICIIUX KapOOHOBBIX KUCIOT. PacTUTENbHbBIE U KUBOTHBIE JKHUPHI, KX cocTaB. OU3nMUECKe CBOMCTBA KUPOB. XUMHUECKHUE CBOICTBA KU-
POB: THAPUPOBAHUE, OKHCICHHE. | UIPOIN3 MM OMBUICHHE KUPOB KaK CIIOCOO MPOMBIIIICHHOTO TOTYYCHHS COJIeH BBICIIUX KapOOHOBBIX KUCIOT. [Iprmene-
HUE )XUPOB. MBIIIA KaK COJIM BBICIIUX KapOOHOBBIX KMCIOT. MOOIIHME CBOMCTBA MBLIA.

Yrnesoabl. Knaccudukanus yrieBogos. Gusndeckrne CBOMCTBA M HAXOXKICHUE YIIIEBOAOB B MPUPOAE. | TF0K03a KaK allbJeTUIOCTHUPT. XUMUIECKHUE CBOKWCTBA
TIIIOKO3BL: AyUIUpOBanue, alKUIUposanue, CIAPTOBOE U MOJIOYHOKHCIIOE OpOKeHHE. DKCIIEPUMEHTAIbHBIC JOKA3aTeIbCTBA HAIMYKS allbJCTUIHON M CIIUPTO-
BBIX rpynn B ritokose. [lomyuenue rimoko3sl. @pykmosa kax uzomep 2noxo3vl.Pubosa u oezokcupubdosa. Baxueiiue aucaxapuibl (caxaposa, J1aKmosd,
Manbmosa), ux CTpoeHue u puznyeckue cBoiicTBa. ['uaponns caxapossl, 1akmo3sl, Maibmo3sl. Kpaxmai u 1eioio3a Kak OM0oJIoruueckue nojiuMepbl. XuMu-
YecKUe CBOMCTBA KpaxMmania (TUIpOJn3, KaueCTBEHHAsl peakilys ¢ Ho0M Ha KpaxMal U ee MpUMEHEeHHe Uid 0OHapyKeHUs Kpaxmaja B MPOJyKTaX MUTAHMUS).
XUMHUYECKHE CBOMCTBA LIEIUTIOIO3bI: THIPOJIN3, 00pa3oBaHKe CIOKHBIX 3¢upoB. [Ipumenenne u Guonorudeckas posib yrieBoaoB. OKHCIEHUE YIIIEBOIOB — HC-
TOYHUK SHEPTUH KUBBIX OpraHu3MoB. [loHsTHE 00 NCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEpPE alleTaTHOTO BOJIOKHA.

Wnenrudukanus opraHnIecKuX COeTMHECHUH. [ eHeTHUecKast CBS3b MEKY KJIaCCaMH OPTaHUYISCKUX COCTMHEHUH.

Awmunsl. [lepBuunble, BTOpUYHBIC, TPETUUHBbIE aMUHBI. Kiaccudukaiuss aMUHOB 10 THUIY YTJI€BOJOPOAHOTO pagvKalia U YUCIY aMHUHOTPYII B MOJIEKYJIE.
DNEeKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOCHHE MPEIETbHBIX aMUHOB. DPU3MUECKHE CBOMCTBA aMHMHOB. AMUHBI KaK OPraHUYECKUE OCHOBAHUSI: PEaKLIUU C BOJIOM,
Kucnotamu. Peakiys ropeHus. AHWIMH KakK MPEICTaBUTENb apoMaTuiecKux aMiuHoB. CTpoeHue anunuHa. [IpuanHbl ocnabiieHns OCHOBHBIX CBOWCTB aHWJIMHA
B CpPaBHEHUU C aMHUHAMH MPENEIbHOrO psla. XMMUYECKUE CBOICTBA aHWJIMHA: B3aUMOJEHCTBUE C KUCIOTaMU, OPOMHOI BO/OH, okucienue. [lonyuenue amu-
HOB AJIKWJIMPOBAaHHEM aMMHAaKa U BOCCTAHOBJIEHUEM HUTPOIPOU3BOIHBIX YIriieBoopo1oB. Peakuus 3ununa. [Ipumenenrne aMuHoB B (papmarieBTHUECKON Mpo-
MBIIUIEHHOCTH. AHUIUH KAK cblpbe 0151 NPOU3800CMBEA AHUNUHO8bIX Kpacumeinel. CuHme3svl Ha 0CHOGe AHUIUHA.

AMuHOKHUCTOTHI 1 6enku. CocTtaB 1 HOMEHKJIaTypa. CTpoeHrne aMUHOKUCTOT. ['OMOIOTHYECKUN psii TPENETbHBIX aMUHOKUCIIOT. M30Mepust npedenbHblX amu-
Hoxuciom. OU3NUECKHEe CBOMCTBA MPEIETbHBIX aMHUHOKHCIOT. AMUHOKHUCIIOTHI Kak aM(oTepHble opranndeckue coenuuenus. Cunrtes nentuaos. [lentuanas
cBs3b. buonornueckoe 3HaueHue o-aMUHOKHUCIOT. OO1IacTH MpUMEHEHUsS aMUHOKUCTOT. benkukak nmpupoaubsie 6unonoaumepsl. CocTaB U CTpOE€HUE OENKOB.
OcHosHbie amunoKuciomyl, 0bpasyowue benxy. XUMHUUYECKUE CBOMCTBA OEIKOB: THIPOJIN3, JeHATYpaIus, KadeCTBEHHbIE (IIBETHBIC) peakinu Ha Oenku. [Ipe-
BpaleHus1 OSJIKOB UM B opranu3mMe. bruonornueckue QyHKIUN OCNKOB. JocmudiceHus 6 u3yueHuu CmpoeHus u cunmesa 6eikos.

Aszomcoodepocawue cemepoyuriudeckue coeournerus. Iuppon u nupuoun: sneKkmporHHoe cmpoenue, apoMamuiecKutl Xapakmep, pasiuyue 8 npossieHun oc-
HOo8HbIX ceoticms. Hyxneunosvie kuciomol: cocmag u cmpoerue. Cmpoenue Hykieomuoos. Cocmas nykneunoswix xuciom ([JHK, PHK). Ponb nyKieuno8wix Ku-
CIIOM 8 HCUHEOeSIMENbHOCMU OP2AHUZMOS.

BricokoMonekynsipabie coenuHeHUsl. OCHOBHBIE MOHATUSI BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN: MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb I10-
mumepuzanun. Kimaccudukamnus nomumepoB. OCHOBHBIE CITOCOOBI TIOJYYEHHSI BEICOKOMOJIEKYIISIPHBIX COCTMHEHHM: PEeaKIIuu TOJIUMEPU3AINN U TTOTUKOHICH-
caruu.CTpoeHUe U CTPYKTYypa MOJIUMEPOB. 3aBUCUMOCTH CBOMCTB MOJIMMEPOB OT CTPOSHUS MoJieKy1. TepMorniacTHIHbIe U TEPMOPEAKTUBHBIE TIOTUMEPHI. [Ipo-
s00swUe opeanuyeckue noaumepvl. Komnosumuvie mamepuanvl. Ilepcnekmugul ucnonb3o8anus Komnozumusix mamepuanos. Knaccudukanus BosokoH. CuHTe-
THYECKHe BOJIOKHA. [lomuadupHbIe B MoTuaMuIHbIE BOJIOKHA, UX CTPOCHHE, CBOMCTBA. [IpakTHdyeckoe ucmoibp3oBanrue BOJOKOH. Cunmemuueckue nieHKuU. u3o-



JAYUsL OJis1 NPOBOO08, MEMOPAaHbL OJisi ONPECHEHUSL 800bl, 3aUUMHbLE NIeHKU Ol a8MOoMOOULell, N1acCmulpu, Xupypeuiweckue nossasku. Hoevie mexnonozcuu oanv-
Heluie2o co8epuleHCmMe08anUsl NOJIUMEPHLIX MAMEPUAIIOB.
XuMHUS U JKH3Hb

Hayunbie MeToapl o3HaHusS B XuMud. Mcrounukn xumudeckoit napopmanuu. [Touck napopmamnmm no HazBaHUSM, HISHTUPUKATOPAM, CTPYKTYPHBIM
dbopmynaM. XUMUYECKU aHATN3, CHHTE3, MOACIMPOBAHNE XUMHUYECKUX TPOIIECCOB H SBICHUI KaK METOJbI HAYYHOTO TIO3HaHUs. Mamemamuueckoe mooenu-
POBaHUue NPOCMPAHCMBEHHO20 CIPOEHUs MOJIEKYl opeanuyeckux sewjecms. CogpemeHnuble huzuKo-xumuyecKue memoowl YCMAaHOGIeHUsl COCIABA U CIMPYKMYpPbl
eeuecms.

Xumus u 310poBbe. JlekapcTBa, hepMeHThI, BUTAMHHBI, TOPMOHBI, MUHEPAJIbHBIE BOJIbI. [Ipo0eMbl, CBsI3aHHBIC C IPUMEHEHHUEM JICKAPCTBEHHBIX ITPe-
napaToB. Bpeanbie npuBBIUKM U (PaKTOPHI, pa3pylIaoiire 310poBbe (KypeHHe, yrnoTpeOaeHne aakoroiisa, HapkoManus). PanvonansHoe nuranue. [luimiessie
no6aBku. OCHOBBI ITUILEBOI XUMUU.

Xumus B MmeauiinHe. Pa3zpaboTka iekapcTB. XUMHUYECKUE CEHCOPBI.

XuMusi B TIOBCEIHEBHOM XKU3HU. MOIOIIME U YHUCTSIIHUE CpelncTBa. PerneruienTsl, MHCEKTUIMAbl. CpeacTBa TUYHOM TMTHEHB U KocMeTukH. [IpaBuna
0e301acHo# paboOThI C €AKUMU, TOPIOYUMH ¥ TOKCUIHBIMU BEIIECTBAMH, CPEACTBAMH OBITOBON XUMUHU.

XuMmus B TpoMBIIICHHOCTH. [IpoMbiniieHHas opranndeckas xuMus. ChIpbe JJII OpraHMYeCKON MpOMBIIUIeHHOCTH. [IpobiieMa 0TX0/I0B M MTOOOYHBIX
npoaykToB. Hanbosiee KpynmHOTOHHAKHBIE TTPOU3BOACTBA OPTAaHUYECKUX COCTMHEHUM.

Xumus u sHepretuka. [IpupoHbie HCTOYHUKH YTriIeBOAOPOo10B. [IpupoaHblii 1 mONyTHBIM HEPTIHON ra3bl, UX COCTaB U HUcIoyb3oBaHue. CoctaB HEPTH
u ee nepepabotka. Hebrenpoaykrel. OxtaHoBoe yncio 6en3uHa. OxpaHa oKpyxKarouiei cpepl mpu HedTenepepadoTKe U TPAHCIIOPTUPOBKE HE(HTEMPOIYKTOB.
AnbpTepHAaTUBHBIE UCTOYHHUKYU SHEpruu. TUNbI pacyeTHBIX 3aa4:HaxoxaeHne MoneKynspHOi (GOpMyIIbl OPraHHYECKOTO BEIIECTBA M0 €ro MIIOTHOCTH U Mac-
COBBIM JIOJISIM 3JIEMEHTOB, BXOSIINX B €70 COCTAB, UJIU MO MPOAYKTaM CTOPAHMUSL.

Tunbl pacyeTHbIX 3a8au:

Haxoxxnenne MonexkynsspHOi popMyIIbl OPraHMueCcKOro BEIIeCTBA MO €ro MJIOTHOCTH M MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIINX B €r0 COCTaB, WU 1O
MPOYKTaM CTOPaHMUSI.

MpumepHbie Tembl NPaKTUYECKUX paboT (Ha BbiIGoOp yuuTens):

KauectBenHOE onpeneneHue yriepoa, BOAOPOIa U XJIOpa B OPraHUYECKUX BEUIECTBAX.

KoHcTpynpoBaHue mapocTepKHEBbIX MOJENIEH MOJIEKY OPIraHMYECKUX BEIIECTB.

Pacmo3naBanue miacTMacc U BOJIOKOH.

[TonyuyeHue uCKyCCTBEHHOTO LIENKA.

Pemenne skciepuMeHTAIBHBIX 331a4 HA MTOTYyYEeHUE OPTaHUYIECKUX BEIIECTB.

Pemenne skcniepruMeHTAIBHBIX 3371a4 Ha PACIIO3HABAHUE OPTAHNYECKUX BEIICCTB.

Pemenne skcniepuMeHTABHBIX 3a7a4 10 TeMe «[ eHeTndecKas CBsI3b MEKy KIacCaMi OPTraHUYECKUX COCTMHECHUID.

[Tomy4yenue 3THIIEHA U U3Yy4EHHUE €r0 CBOMCTB.

[TonyueHnue ykCyCHOM KUCIOTHI M U3yYE€HHE €€ CBOWCTB.



['uaponms sxupoB. U3roToBiieHre Mplia pyqHOU padoThl. XUMUS KOCMETUUECKHX CPECTB.
Hccnenosauue cBoiicTB 0enkoB. OCHOBBI ITUIIEBOI XUMUH. VccenoBanne NUIEBLIX JO0AaBOK.
CBolicTBa OJIHOATOMHBIX 1 MHOTOATOMHBIX CITUPTOB.

XUMHYECKHE CBOMCTBA aJIbJICTH/IOB.

Cunres cioxHoro ddupa. ['maponus yrieBo1oB.

COJEPKAHUE KYPCA JJIA 11 KJNIACCA

Teopernyeckne 0CHOBBI XUMHH
Crpoenue BeuiectBa. CoBpeMeHHasi MOJIENb CTpoeHus aroma. [lyanusm anektpona. Keanmogule uucna. Pacupenenenne 31eKTPOHOB 110 SHEPIeTUUECKUM YPOB-
HSIM B COOTBETCTBHMHM C NPUHIUIIOM HaMMEHbUIEH 3HEpruu, npaBuwiioM XyHaa u npuHuumnom Ilaynu. OcoOeHHOCTH CTpOEHHS SJHEPIE€TUUECKUX YPOBHEN aTOMOB
d-aneMeHTOB. DieKTpoHHas KOoH(puUrypanus atoma. Knaccupukanus XUMHYECKHX JJIEMEHTOB (s-, P-, d-amemenTthl). OCHOBHOE M BO30YKICHHBIC COCTOSHHSI
atoMoB. Banentnele snextponsl. [lepmoanueckas cucrema xumuueckux dnemeHToB .M. MenneneeBa. ®dusmueckuit cmbica llepuonnueckoro 3akoHa
J.M. Menneneesa. IIpuunHel 1 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB 2JIEMEHTOB U UX COEAVHEHUH 110 IEPUOAAM U rpynnaM. MUpoBO33peHUECKOE U HAydHOE
3Hauenue [lepuogumueckoro 3akona /.M. Mennaeneepa. Ilpocnossl /]. M. Menoeneesa. Omxpvimue HOBbIX XUMUYECKUX DTIEMEHMO8.
DNeKTpOHHAs MPUPOJa XUMUUECKOM CBsI3U. DIEKTpoOoTpuLaTeabHOCTh. KoBaneHTHast CBsI3b, €€ Pa3HOBUIAHOCTH U MEXaHU3Mbl 00pa30BaHus (OOMEHHBIN U J10-
HOpHO-aKIenTopHbIi). NoHHast cBsi3b. MeTamuinueckas cBsi3b. Bogopoanas cBsizb. MesicmonexynapHvle 83aumo0eticmeus.
Kpucrannnueckue u amopduble BeniecTBa. THUIIBI KPUCTANIMYECKUX PELIETOK (aTOMHAasi, MOJIEKYJIsSIpHAsl, HOHHAs!, METAJUIMYECKast). 3aBUCUMOCTh (PU3NUECKUX
CBOMCTB BEILECTBA OT THMA KpUcTalinyeckon pemeTku. [Ipuunnbel MHOroo6pasus BemecTB. COBpEMEHHbIE NPEACTABIECHUS O CTPOSHUU TBEPABIX, KUAKUX U
ra3o00pa3HbIX BELEeCTB. /Kuokue kpucmaniol.
XuMuyeckue peakliuu. ['oMoreHHble U rereporeHHble peakuu. CKOpOCTh peakliy, €€ 3aBUCUMOCTb OT Pa3JIMYHbIX (PAaKTOPOB: MPUPOJIbI pearupyroumux Be-
IIECTB, KOHIEHTPAIMK PEearupyrolMx BelecTB, Temneparypol(nipaBuio Bant-I'odda), miomany peakiimoHHON MOBEPXHOCTH, HAMYUUS KaTalu3aTopa. DHep-
TSl aKTUBALUK. Akmusuposannwviti komniekc. Katanuzaropsl u karanus. Poip kaTanu3aTopoB B IPUPOAE U MIPOMBIIIJIEHHOM IIPOU3BOJCTBE.
Ilonamue 06 sumanvnuu u sumponuu. Inepeus I'uboca. 3akon I'ecca u cneactBus u3 Hero.TernoBele 3G GeKTh XUMUUECKUX peakuuid. Tepmoxumudeckue
ypaBHeHHs. OOpatuMocTh peakuuil. XuMudeckoe paBHoBecue. CMelleHne XUMUYEeCKOr0 paBHOBECHUS MO JIeHCTBUEM pasziIMUYHBIX (PAKTOPOB: KOHIIEHTpalUU
peareHToOB WM NPOAYKTOB PEAKINH, JaBJICHU, TEMIIEpaTyphl. Posib cMeNeHNs paBHOBECHUS B TEXHOJIIOTHYECKUX MTPOLIECCAX.
HucnepcHbie cucteMbl. Koanouousie cucmemol. VIcTUHHBIE pacTBOphl. PacTBopeHue kak ¢usnko-xumudeckuil mpouecc. CriocoObl BIpaKeHUsI KOHIEHTPALUU
pPacTBOPOB: MaccoBasi A0JIsI PACTBOPEHHOIO BEIECTBA, MOIAPHAS U MOIANbHAA KOHYenmpayuu. Tump pacmeopa u mumpoganue.
Peakuuu B pacTtBopax snekTpoiauToB. KauecTBeHHbIE peaklMM Ha HOHBI B pacTBope. KHCIO0THO-OCHOBHBIE B3aUMOAEHCTBHS B pacTBopax. AM(OTEPHOCTb.
Honnoe npoussedenue 600vi. Booopoouwiii nokazamenv (pH) pacmeopa. I'maponus cosneil. 3HaueHuEe TUIPOJIW3a B OMOJIOTHYECKUX OOMEHHBIX MPOIleccax.
[IpumeneHnne ruipoan3a B IPOMBIIITIEHHOCTH.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMA B IPUPOAE, NPOM3BOACTBEHHBIX IMPOLECCAX U JKU3HEAEATENBHOCTH OpPraHu3MoB. OKxuciumenvHo-
goccmaHogumenvubili nomenyuan cpeovl. Juaecpamma Ilyp6s. IloBeneHne BeecTB B cpefax ¢ pa3HbIM 3HauYeHHeM pH. MeTobl 3J1eKTpOHHOTO U 21eKMpPOHHO-
uonHozo Oananca. ['anpbBaHUYECKH dIEeMEHT. XUMHUECKUE UCTOYHUKU Toka. CmanoapmHulil 6000p0OHblil 31ekmpod. CmaHOapmublll 21eKmpoOHbIl NOMEH-



yuan cucmemsol. Pso cmanoapmmueix snexmpoousix nomenyuanos. Hanpasnenue okuciumenbHo-60CCmMano8UmenbHulX peakyuti. DIEKTPOIU3 pacTBOPOB U pac-
1aBoB coneil. [IpakTuueckoe MpUMEeHEHHE IEKTPOIN3a AJIs MOJTyUYeHUs [MIeTOYHBIX, [IETIOYHO3EMENbHBIX METAJUIOB U almtoMUHUs. Koppo3ust MeTaioB: BUAbI
KOPpO3H1H, CIIOCOOBI 3aIIUTHI METANIOB OT KOPPO3UH.

OCHOBBI HEOPTAHMYECKOH XUMHH

Oomas xapakrepuctuka meMeHToB |A—IIA-rpynn. Oxcunsl 1 nepokcuapl HaTpus U Kanus. PacriosHaBaHue KaTHOHOB HaTpus U Kanus. Colu HaTpHs, KaJus,
KaJIbIMS U MarHusl, MX 3HA4E€HUE B MMPUPOJIE U )KU3HU YeTIoBeKa. Kecmkocmsb 60061 U cnocobwl ee ycmpaneHus. KomniekcHvle coeouneHus antomunus. Anomo-
CUIUKAmMBbl.

Meramisl IB-VIIB-rpynn (Menp, TuHK, XpoM, Mapraneir). OcoOeHHOCTH cTpoeHusi aToMoB. O0mmue hu3nvecKkue U XuMuIeckue cBorctpa. [lomydenne u npu-
MeHeHue. OKCUBI M THAPOKCUABI 3TUX METAIJIOB, 3aBUCHMOCTb UX CBOICTB OT CTEMEHH OKUCIICHHUS dJieMeHTa. BaxHeimue conu. OKucIuTeIbHble CBOWCTBA
COJIeil XpoMa U Maprasiia B BbICIIEH CTENeHHU OKUCIeHUs. KomniekcHble coeOunenus xpoma.

O6mas xapakrepuctuka >nemMeHToB |V A-rpynmsl. CBOHCTBA, ModydeHHe U npuMeHeHne yris.CuHTe3-ra3 Kak OCHOBAa COBPEMEHHOU MPOMBIIIIEHHOCTH. AKTH-
BUPOBAHHBIN yrojib Kak ancopOeHT. Hanocmpykmypel. Muposvie docmudicenuss 6 obnacmu co30aHus HAHOMAmMepuanos. NeKmpoHHOe CMPOeHUe MOJIeK) bl
yeapnoeo 2aza. Ilonyuenue u npumenenue yeapnoeo easa. buonorndeckoe aercTBue yrapHoro rasa.KapOouasl kambims, anroMuHUS U xkene3a. KapOoHaTsl u
rupokapOoHatel. Kpyzoeopom yenepooa 6 dcugoll u nedcugou npupooe. KauecTBeHHas peakius Ha KapOoHaT-noH. PU3nMYecKHue U XUMUYECKUE CBOMCTBA
kpemaus. Cunansl u cumunuasl. Oxenn kpemuus (IV). Kpemuuessie Kucinotsl u ux coi. CHIMKaTHbIE MUHEPAIIbI — OCHOBA 3€MHOM KOPBI.

O6mas xapakTepuctukasieMeHToB VA-rpymnmbsl. Hutpuael. KauecTBeHHas peakius Ha HOH aMMOHHUA. A30THasl KHCIIOTa KaKk OKucauTens. Hutpartel, ux ¢usu-
YecKue U XUMHUYECKUE CBOICTBa, puMeHeHue. CBoiicTBa, monyueHue u npuMmenenue ¢pocdopa. ®ochun. Docdopusie u nonudochopHsie KUCIOTHL. bruonoru-
yeckas poJib pocdaros.

OOmas xapakrepuctukasieMeHToB VIA-rpynmbl. OcoOble cBOWCTBA KOHIIEHTPUPOBAHHON CepHOIl KucnoThl. KauecTBeHHbIE peakluu Ha CylIbpuI-, CyabpuT-,
U Cyib(aT-UOHBI.

Ob6mras xapaktepuctuka’ieMeHToB VIIA-rpynmnel. OcobenHoctu xumun ¢Gropa. ['aloreHoBoI0posl U X ToiydeHue. ['amoreHoBo1OpOIHbIE KUCTOTHl U UX
conu. KauecTBeHHbIE peakiuy Ha rajJoreHua-uoHsl. Kucnmopoacoaepxanme coequHeHns xjiopa. [I[puyMeHenre rajJoreHoB U X BaXKHEUIINX COCTMHEHUH.
brazopoonvie eazwvi. [Ipumenenue 61a20po0HbIX 2a308.

3aKOHOMEPHOCTH B U3MEHEHNUU CBOWCTB IPOCTHIX BEUIECTB, BOJIOPOTHBIX COCTUHEHUH, BRICIIUX OKCHJIOB M THIPOKCH/IOB.

Wnentudukanus HeOpraHn4eckux BEUIeCTB U HOHOB.

XumMus U KU3Hb

XUMHS U CeNIbCKOE X03sCcTBO. MHUHEepalibHbIe M Opranndeckue yaoopenus. CpeacTa 3alluThl PACTCHUH.

XuMus B npombiluieHHOCTH. OO1ue npeAcTaBieHus: O MPOMBIIUIEHHBIX COC00ax MOTy4YeHHs XMMUYECKUX BEIECTB (Ha MpUMepe MPOU3BOJICTBA aM-
MHaKa, cCepHOil KucioThl). UepHas u niBeTHast Metautyprusi. CTEKI0 U CHIIMKATHAs TPOMBIIIJIECHHOCTb.

Xumus B ctpoutenberse. Llement. beron. [log0op onTUManbHBIX CTPOUTETBHBIX MaTEPUAIOB B IPAKTUUECKON AESITEbHOCTH YEIOBEKa.

XUMHS ¥ SKOJIOTHSA. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOMIeH cpeapl u ero nmocneAcTBusa. Oxpana ruapocdepsl, TouBbl, aTMocdepsl, Giopsl U dayHbI
OT XMMHYECKOTO 3arps3HEHMUSI.



Tunbl pacyeTHbIX 32/1a4:
Pacuetsl MmaccoBoit 1011 (Macchl) XUMUYECKOTO COEAMHEHUS B CMECH.
Pacuetsl macchl (00beMa, KOTHUECTBA BEIIECTBA) IPOAYKTOB PEAKIIMH, €CIIH OJHO M3 BEIIECTB JaHO B U30BITKE (MMEET IPUMECH ).
Pacuetsl MmaccoBol wiin 00bEMHOMN JJOJU BBIX0J1A IPOAYKTA PEAKIIMM OT TEOPETUYECKH BO3MOYKHOTO.
Pacuets! TermoBoro 3¢ dexra peakuuu.
Pacuerbl 00beMHBIX OTHOILICHUM Ta30B MPU XMMHUUYECKUX PEAKIIUIX.
Pacuersr Macchl (00beMa, KOJTMUECTBA BEIIECTBA) MPOIYKTa PEaKIMH, €ClIM OJHO U3 BEUIECTB JaHO B BUE PACTBOPA C ONpPEACICHHOM MaccOBOM J0ei
PacTBOPEHHOTO BEIIECTBA.
IIpumepHbIe TeMbI IPAKTHYECKUX PadOT
Wnentudukanus HEOPraHn4ecKux COeTMHEHUH.
[lonyuenue, cobupanue u pacrio3HaBaHUE ra30B.
Pemenue skcnepuMeHTaIbHBIX 3a7a4 10 Teme «MeTauib».
Pemenue skcnepuMeHTaNIbHBIX 3a1a4 1o Teme «Hemeramnbiy.
Pemenue skcnepuMeHTaIbHBIX 33724 M0 TeMe «l'€HeTHYecKas CBSI3b MEXY KJIACCAMU HEOPTAaHUYECKUX COCTUHEHUI.
VYcerpaneHue BpeMEHHOM )KECTKOCTH BOJIBI.
KauecTBeHHbIE peakllMi HA HEOPTaHUYECKHUE BEIIECTBA U HOHBI.
HccnenoBanue BIUSHUSA PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUECKON pEeaKIItu.
Omnpenenenne KOHIEHTPAIUU PaCTBOPa aCKOPOMHOBOM KHCIOTHI METOJOM TUTPOBAHHUSI.



TEMATHYECKOE INTAHUPOBAHUE C YKA3AHHUEM KOJIMYECTBA YACOB HA OCBOEHUE KAXJIOW TEMbI B 10 KJIACCE
VYuebnuk: B.B.Epemun, H.E.Ky3pmenko, B.U. Tepenun, A.A./[po3nos, B.B.JIynun
«Xumus 10 kimace, yrayoneHHbsii ypoeHb» MockBa «Jlpoday, 2020

Tembl

Koia.ua
COB

TEMA 1. IOBTOPEHME ¥ YIJIYBJIEHUE 3HAHUM (11 4acos)

Th-uncTpykuus. Hay4unbsie MeTOIbI TO3HAHUS B XUMHHU. VICTOUHHKH XUMUYECKOH nHpopMmarnuu. [Tornck nHGOpMAIMK 110 Ha3BAHUAM, HACHTH(H-
KaTropaM, CTPYKTYpHBIM (popmyriaM. XUMHYECKUH aHATH3, CHHTE3, MOJEINPOBAHUE XUMHUIECKHX MPOIIECCOB U SBJICHUN KaK METOJIBI HAYIHOTO TI0-
3HaHHA. MaTeMaTH4ecKoe MOAETUPOBAaHUE ITPOCTPAHCTBEHHOTO CTPOCHUS MOJIEKYJT OpPTaHWYeCKX BemecTB. CoBpeMeHHbIE (PU3NKO-XUMHUIECKHE
METO/Ibl YCTAHOBJICHHSI COCTaBa M CTPYKTYPHI BeriecTB. ATOMBI, MOJICKYJIbI, BEIIIECTBA.

CtpoeHue aToMa

HepI/IOI[I/I‘ICCKI/Iﬁ 3aKOH 1 HepI/IOI[I/I‘leCKaH CHUCTEMAa XMMHNUYCCKHX JJICMCHTOB l[ H. Menneneena

XuMHuUecKas CBSI3b

ArperaTHble COCTOSIHUSI

Pacuetsl no YpaBHCHHUAM XUMHUYCCKUX peaKI_[I/Iﬁ

T'a30BEIe 3aKOHBI.

KJ'IaCCI/I(bI/IKaI_II/IH XUMHNYCCKHX peaKHHﬁ. OKUCIINTEIIBHO - BOCCTAHOBHUTEIIbHEIC pCaKuu

OO |NOOTBW(N

Baxuelinme Kiacchl HEOPraHMYECKUX BemecTB . KOMIIEKCHBIE COEIMHEHUS

=
o

PactBoprl. Peakiiuu nonnoro oomena .I'maponus comneit

-
-

KonTpoabsnas padora Nel ( BxoaHas)

A

TEMA 2. OCHOBHBIE ITIOHATHUA OPTAHUYECKOMN XUMMH (9 uacos)

=
N

[TosiBneHue n pa3BUTHC OpraHquCKOﬁ XUMHHU KaK HAYKH. HpeI[MeT OpFaHquCKOﬁ XUMHH. MecTo U 3HaYeHHe OpFaHquCKOﬁ XHUMHH B
CHUCTEME €CCTCCTBCHHBIX HaYK.BSaI/IMOCBflSB HCOPTraHNYCCKUX U OPraHNYCCKHUX BCIICCTB.

13

[Tpr4uHBI MHOT00Opa3Kst OPraHMIECKUX COSIMHEHNI . XMMHUECKOe CTPOCHHE KaK MOPSAA0K COEIMHEHUSI aTOMOB B MOJIEKYJIE COTJIaCHO UX
BaJICHTHOCTH. OCHOBHBIE MIOJIOKEHUS TEOPUU XUMUYECKOTO CTPOEHUSI OpraHMUYECKUX coeauHeHnid A.M. bytnepoBa. YriepoaHslil cke-
JIeT opraHu4eckoi Mosekyibl. KpaTHOCTh XUMUUECKOH CBSI3U. 3aBUCUMOCTh CBOMCTB BEILIECTB OT XMMHUECKOTO CTPOSHMSI MOJIEKY..
[ToHsiTHE O PYHKIIMOHANBHOM rpymnie. DneKTpoHHbIE 3 (EKTHI B MOJIEKyJIaX OPraHUYECKUX COeIMHEHUN

14

W3omepust u n3omepbl

15

HpI/IHI_II/IHBI KJ'IaCCI/I(I)I/IKaHI/II/I OpPTaHUYCCKUX COE€IUHEHMH.

16

MexnyHapoiHass HOMEHKJIaTypa U IPUHIIMIIBI 00pa30BaHus Ha3BaHUN OpPraHUYECKUX COEJIMHEHM.

17

Knaccudukanus 1 o0coOEHHOCTH OpraHMuecKuX peakuuid. Peakunonnsle neHTpsl. [lepBoHavaabHbIC MOHATHS O TUAX U MEXaHU3MaxX
OpraHMYECKUX peakuuid. 'OMOTUTHYECKHI U TeTepOTUTHUECKUIA pa3pblB KOBAJIEHTHON XUMUYeckol cBa3u. CBOOOHOpaIUKaIbHBIA U
MOHHBIA MexaHu3Mbl peakiuu. [ToHsaTue o Hykieoduie u aaekTpoduie.

PR -

18

Haxoxxnenne MonekynsipHON (pOpMYITbI OPraHMYECKOTO BEIIECTBA MO €T0 TNIOTHOCTH M MAaCCOBBIM JIOJISIM JIEMEHTOB, BXOIAIIUX B €T0
COCTaB, WJIX I10 MPOAYKTAaM CrOpPaHUs.

19

HaxoxneHnue MOJ'ICKyJ'IHpHOﬁ (I)OpMy.TIBI OpTraHN4YCCKOro BCUICCTBA I10 €TI0 MIIOTHOCTU U MACCOBBIM HOJIAM 3JICMCHTOB, BXOAIIUX B €0
COCTaB, WJIX 110 IPOAYKTaM CropaHus.




20

‘ IIpakTyeckas padora Nel KauecTBeHHOE onpeneneHne yriepoia, BOAOPOJa U XJIOpa B OpraHMYECKHUX BEIIECTBAX.

TEMA 3. YTJIEBOJIOPO/IbI (27 uacos)

21

3 =
AnkaHbl. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOSHUE MOJIEKYJIBI MeTaHa. SP -Tubpuan3anus opouraneit aroMoB yriepoaa. I'omosno-
rU4eckuii psa u odmas popmyna ankanoB. CucreMaTHuecKkasi HOMEHKJIATypa ajJKaHOB M paJuKaioB. M3omepus yriepoIHOro ckenera.
Du3NUeCKre CBONCTBA AIKAHOB. 3aKOHOMEPHOCTH U3MEHEHUS (PU3HMUECKUX CBOWCTB.

22

IIpakTuyeckas padora Ne 2.CocraBieHnue Moiesield MOJIEKYJI YIJIEBOJOPOOB

23

XUMHUYECKHE CBOMCTBA aIKaHOB: TaJIOr€HUPOBAHUE, AETHIPUPOBAHNE, TEPMUYECKOE Pa3I0KEHNE, KPEKUHT KaK CIIOCOObI MOJTyYeHUs
BaXHEHMIINX COEAMHEHUI B OPraHUUYECKOM CHHTE3€. ['OpeHne alnKkaHOB KaK OJIMH U3 OCHOBHBIX MCTOYHHMKOB TEIJIa B IPOMBIILIEHHOCTH
u ObITy. M30Mepu3anus Kak crocod Mmojy4eHus BBICOKOCOPTHOrO OeH3MHa. MexXaHu3M peakiuuu CBOOOJHOPAIUKAIBHOTO 3a-
MmemieHud. Jlemoncrpanuu. I'openue ankaHoB . OTHOLIEHUE aJKaHOB K pacTBOpPY I€pMaHraHaTa Kajius .

24

[Tonryuenue ankanoB. Peaknus Bropua. Haxoxenue B nmpupojie 1 npUMEHEHUE aJIKaHOB.

25

Huknoankanel. CTpoeHre MOJIEKY UKII0ankaHoB. Obmiast popmyina nukinoankaHoB. HoMeHknarypa nukioankaHoB. M3omepus nuk-
JI0AJIKaHOB: YTJIEPOHOTO CKelleTa, MeXKKIIACCOBast, MPOCTPAHCTBEHHAsA (yuc-mpanc-uzomepus). Crenuduka CBONCTB IUKIOAIKAHOB C
MaJIbIM pa3MepoM IKKIIA. Peakiuy nprucoeIMHeHNs U PaJUKaIbHOTO 3aMEIICHMS.

26

AJKeHbl. DIEKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI 3TUJICHA. Sp°-rubpuan3aLms opouTaIeii aTOMOB yriaepoja. G- U m-
cBsi3u. ['omonornveckuit psag u obmas popmyna aakeHoB. Homenkmarypa ankeHoB. M30MepHst aqKeHOB: yrIIEpOAHOTO CKeNeTa, 0J0-
JKEHUS KPaTHOM CBSI3U, MPOCTPAHCTBEHHAs (yuc-mpanc-u3oMepusi), MexkinaccoBas. dusuueckre cBOMCTBa alikeHOB. JlaGopaTopHble
onbIThl. COCTaBJICHHE MOJIENICH MOJIEKYJ HeNpeeabHbIX coeauHeHu . JlemoncTpanus llapocrepxHeBas nu MacitabHas MOACIA MO-
JICKYJIbI STUJICHA.

27

XUMHYECKUE CBOICTBA AKEHOB Peakiym 351eKTpoHIIbHOTO MTPUCOSTUHEHNS KaK cCrIoco0 MOTy4YeHus! PYHKIIMOHATBHBIX TPOU3BOTHBIX
yrieBoaopoaoB. [IpaBuno MapkoBHUKOBA, €ro 3JEeKTPOHHOE 000CHOBaHME. Peakiuy okucneHus u nonuMepusanuullonmsTuien kak
KPYIHOTOHHAXHBIA IPOAYKT XMMHUECKOro Ipou3BocTBa. JleMoncTpanun. OTHOIIEHHE STUIIEHA K PaCTBOPY Ie€pMaHraHaTa Kajiusl.
I'openue sTHIIeHA.

28

[IpombIinieHHBIE U TAOOpaTOPHBIE CLIOCOOBI MOIYUYEHUS alIKeHOB. [Ipasuno 3aiiyesa. Ilpumenenue ankeHoB. Jlemoncrpauun. [omy-
YEHME STUJICHA PEAKIUEN JEerHIpaTalliy dTaHoIa

29

IIpakTuyeckas padora Ne 3. [lonydeHne STUieHa U ONBITHI C HUM

30

Pemienue 3ama4 ¥ BRIIOJHEHHUE ynpaxcHeHHﬁ M0 TeMaM « AJIKaHBI « U «AJIKEHBI»

-

31

Ankanuensl. Knaccuduxaius aqkaaneHoB 110 B3aHMHOMY PacToIOKEHHUIO KPAaTHBIX CBsi3el B MoJieKyse. OCOOEHHOCTH 3JIEKTPOHHOTO
U TIPOCTPAHCTBEHHOTO CTPOEHUS COMPSKEHHBIX anKkaaueHoB. Oomas ¢popMyna ankaaneHoB. HoMeHkIaTypa u n30oMepHs alkaJIieHOB.
®u3nyYeCcKne CBOMCTBA ATKAIUEHOB. XUMUYECKHE CBOMCTBA JIKAIUCHOB: PEAKIIMH MPUCOCTUHEHUS (rumpupoBaHme, Tajgore-
HUPOBAHWE), TOPEHUS M MOJMMEPHU3aIIH.

32

Bxuag C.B. JleGeneBa B mosydeHUe CHHTETUYECKOTO Kayuyka. Bynkanuzanus kayuyka.Pesnna.Muoroobpasue BUJ1I0B CHHTETUYECKUX
Kay4yKOB, MX CBOWCTBA U NpuMeHeHHe. [lonydeHne ankaaueHoB.

33

ATNKUHBI. DIEKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIIBI alleTUIIeHA. SP-TUOpUAn3aus opOuTaneld aToMoB yrieposa. ['omo-
JIOTHYECKU psia u odmas popmyina ankuHoB. Homenknarypa. M3omepus: yriaepoaHoro ckenera, HojoKeH!s KpaTHOW CBSA3H, MEeX-
KjaccoBasi. GuU3MUECKUE CBOMCTBA AJIKHMHOB.

34

XHWMHUYECKHE CBOMCTBA AJIKWHOB: PEAKIINH MPUCOSANHEHUS KaK CIIOCO0 MOYUYEHHS TIOJTMMEPOB M IPYTUX MOJIE3HBIX TPOIYKTOB. Peak-




yuu 3amewjenusi. 'opeHue aleTuieHa Kak UICTOYHUK BBICOKOTEMIIEPATYpPHOTO TUIAMEHH JIJIsl CBAPKH U pe3Ku MeTauioB. lemMoHcTpa-
nuu. OTHOLIEHNE alleTUIIeHa K pacTBOPY MepMaHraHaTa kayius . ['opeHue anerusieHa

35 | [lomyueHnwue aneTusaeHa TUPOIU3OM METaHA M KapOUIHBIM MeTo1oM. [IpuMeHenue anerusieHa. 1
Jemoncrpanuu. [lonyyeHue anerniieHa ruipoian3oM KapOuaa KanbLus

36 | Pemenue 3a1a4 u BBINOJIHEHUE YIIPAXKHEHUH 10 TeMaM «AJIKaAMEHBD»,  «AIKHUHBD) 1

37 | Apensbl. Mcmopusa omkpwimus 6enzona. COBpeMEHHbIE IPECTAaBICHUS 00 3JICKTPOHHOM U IPOCTPAHCTBEHHOM CTPOSHUH OeH3071a. 1
M3omepust 1 HOMEHKJIaTypa romosioro Oenzona. O6mas gopmyiia apeHoB. Pusnueckue cBoiicTBa 6eH301a.

38 | Xumuueckue CBOMCTBa OEH30a: PeaKIiy AEKTPOPMIBHOTO 3aMEUICHUs (HUTPOBAaHKE, TAJTOI€HUPOBAHKE) KAaK CIIOCO0 MOITy4YeHUs 1
XMMHUYECKHX CPEACTB 3aIlUThl PACTCHUI; NPUCOECIUHEHUS (THIPUPOBAHUE, FAIOTCHUPOBAHNE) KAK J0KA3aTeIbCTBO HENIPEIEIbHOTO
xapakTepa 6enzouna. Peakuus ropenus. OcobenHocmu Xumuieckux coticme mosiyona. B3auMHoe BIUsIHEE aTOMOB B MOJIEKYJIE TOJTYO-
na. Opuenmayuonnvle s¢hgpexmul 3amecmumenei

39 | IMomyuenue O6eH301a ¥ TOMOJIOTOB . [IpuMEHEHIE rOMOJIOrOB OEH30JIa. 1

40 | Pemienue 3a7iay ¥ BBIIOJIHEHUE YIPAKHEHUH 110 TeMe «ApEeHbI» 1

41 | TamoreHonpon3BOAHBIEC yriIeBoA0poaoB. CTpoeHne, HOMEHKIIATYpa, H30MepHs, GU3NIECKHE M XUMUYECKHE CBOMCTBA 1

42 | T'enernyeckas CBsI3b MEXY PA3JIMUYHBIMU KJIacCaMH YIJI€BOJOPOOB 1

43 | Xumus u sHepreTuka. IIpupoaHbie HCTOYHUKH yriieBoA0po10B. [IpupoaHbIil ¥ MOMyTHBIM HE(TIHOM ra3bl, UX COCTaB M MCII0JIb30Ba- 1
HUE

44 | CocraB Hedtu u ee nepepadorka. Kpekunr, pudopmunr. Hedrenpoaykrsl. OxkTaHoBoe uncio 6en3uHa. OxpaHa OKpYKarollen Cpeibl 1
npu HedrenepepaboTKe U TPAHCTIOPTUPOBKE HE(DTEIPOTYKTOB.

45 | Yronb. AbTepHATUBHBIC UCTOYHUKHU YHEPTHUH. 1

46 | OGoOmIaromiee MOBTOPEHHE MO TeMe «YTIIEBOIOPOIBI» 1

47 | KontpoJabHas padora Ne 2 o Teme «YTJIEBOIOPOIbI» 1

TEMA 4. KUCJIOPOACOAEPXKAIIIUE OPTAHUYECKHUE COEJIUMHEHUA ( 22 yaca)

48 | Couptsl. [Ipoctsie a¢upsl. Kiaccuduxanus, HomeHknaTypa cnuptoB. ['omonoruueckuit psa u odmas Gopmyiia npeaeabHbIX 0HO- 1
aTOMHBIX criupToB. M3omepusi. @u3ndeckue cBOMCTBA MPEaeIbHBIX OAHOATOMHBIX CIIMPTOB. BomopogHast CBS3b MEX Ty MOJIEKYJIaMH U
ee BIUsIHUE Ha (pU3HUECKUe CBOICTBA CIIMPTOB.

49 | XuMuyeckue CBOMCTBA: B3aUMOJAEHCTBUE ¢ HATPUEM KaK CIOcO0 yCTaHOBJICHUS HAIMYMS THIPOKCOTPYIIIbI, C TaOr€HOBOAOPOAAMHU 1
KaK crioco0 TOJTy4YeHHUs! paCTBOPHUTENIEH, BHYTPU- M MEKMOJICKYIISIpHAS JeTuapaTanus. Peakus ropeHus: CIIUPTHI Kak TOIumBo. [e-
MOHcTpauuu. B3aumoaeiictBue HaTpus ¢ 3TaHosnoM. OKUCIIEHUE 3TaHoIa OKCHJIOM Meu. ['openue stanona. Bzaumonelicteue mpem-
OYTHJIOBOTO CIMpTa C CONISIHOM KrciaoToil. JlabopaTopHsble onbIThbl. CBOMCTBA STHIIOBOTO CIIUPTA

50 | [Homyuenue sTaHoNa: peakuusi OpOKEHU TIIOKO3bI, THApaTanus dTuiaeHa. [IpumeHenne MetaHomna u 3Tanona. GU3noaoruuecKoe Ae- 1
CTBHE METAHOJIA ¥ ATAHOJIA HA OPTaHNU3M YeJIOBEKa.

51 | DTUJIEHIVIMKONb U TIIMLEPUH KaK MPeACTaBUTENH MPeIebHbIX MHOI0aTOMHBIX cCIUpTOB. KadecTBeHHas peakiys Ha MHOTOaTOMHBbIE 1
CIMPTHI ¥ €€ IPUMEHEHHUE [T PAcIIO3HABAHUS TIIUIICPHUHA B COCTABE KOCMETHUECKUX CpeCTB. [IpakTnieckoe mpruMeHeHNe dTHIICHT -
auKoJs U rnunepuHa.  Jlemoncrpanun. KauecTBeHHas peakiysi Ha MHOroaToMHble criupThl.JlaGopaTopHblie onbIThl. CBONCTBA
TIIUIEpUHA

52 | lIpaktuyeckas padora Ne 4. CpoiicTBa OJHOATOMHBIX U MHOTOaTOMHBIX CIUPTOB 1




53

®enoun. CtpoeHue Mosekybl penona. BzanmHoe BnusiHEE aTOMOB B MoJieKyJe (penona. dusndeckue cBOUCTBa peHona. XuMuueckue
CBOMCTBA (peakIuu ¢ HaTPUEM, THIPOKCUIOM HaTpusi, Opomom). [Tonyuenue penona. [lpumenenue denona.

54

Penenue 3a1a4 1 BBINOJIHEHHE YITPaKHEHUH 10 TeMe «CrupThI B (hEHOITB»

55

Anpaeruapl U keToHbl. Kitaccudukanus apaeruoB 1 KeToHOB. CTpOEHUE TTPEACIbHBIX AJBJETU0B. DIIEKTPOHHOE U TIPO-
CTPaHCTBEHHOE CTPOEHUE KapOOHWIBHOM Tpymibl  ['oMonorudeckuii psij, odmas popmyia, HOMEHKIATYpa U U30MEPHS MPEACTbHBIX
anpaeruoB. OuU3NMUYeCKre CBONCTBA MPEACIIbHBIX AlIbJIETHUIIOB.

56

XUMHYECKUE CBOWCTBA MPEEIbHBIX alIbJETUIOB: THAPUPOBAHNE; KAYECTBEHHBIE PEAKIIMK Ha KapOOHWIbHYIO TPYIITY (peakuus «ce-
peOpsiHOTO 3epKaiiay, B3aumozeiicTue ¢ ruapokcugaom meau (1)) u ux npumeHeHue 1y1si OOHAPY)KEHUS TPEACTbHBIX AJIbJICTHIOB B
POMBINIJICHHBIX CTOYHBIX BOJAX.

57

[Tonyuenue npeaenbHbIX allbJIETUAOB: OKUCICHHE CIIUPTOB, THApaTanus aletuieHa (peakius Kydeposa). TOKCHYHOCTH alibJIETHIOB.
[Ipumenenue popmanbaeruaa u aneTaibaeruaa. AIICTOH KakK MPeACTaBUTENbh KeTOHOB. CTpoeHHe MOJIEKYIIbI areToHa. OCOOEHHOCTH
peakiuu okucienus anerona. [I[pumenenue anerona.Jlemoncrpauuu. OnpeesacHue ajibAeTuI0B MPU MOMOIIN KAYeCTBEHHBIX Peak-
nuii. OKUCIICHUE albJETUA0B IEPMAHTaHATOM KaJlus.

58

Kap6onoseie kuciotsl. Kiaccudukanus 1 HOMeHKIaTypa KapOOHOBBIX KUCIOT. CTpoeHHEe MpeebHBIX 0OJHOOCHOBHBIX KapOOHOBBIX
KUCJIOT. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE KapOOKCHIIBHON Ipynibl. ['oMosiornueckuii psj v o61mas popmynna npeaeabHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KUCJIOT. PU3NYECKUE CBOMCTBA IPEACIbHBIX OJHOOCHOBHBIX KApOOHOBBIX KUCIOT. JIabopaTopHbie onbI-
Tbl. CBOICTBA YKCYCHOW KUCJIOTBI

59

XUMHYECKUE CBOMCTBA MPEACIbHBIX OJJTHOOCHOBHBIX KAPOOHOBBIX KUCIIOT (PEaKIuu C METaJIaMU, OCHOBHBIMU OKCHJIaMHU, OCHOBAHM I~
MU U COJISIMH) KaK MOJATBEPXKIACHHUE CXOJICTBA C HEOPraHMUYECKUMHU KHCcIoTaMu. Peakuus stepudukanmu u ee o0patuMocts. Biusiaue
3aMECTHUTEJICH B YIJIEBOJIOPOIHOM PaJIUKaJIe Ha CUITy KApOOHOBBIX KUCIOT. OCOOCHHOCTH XUMHUYECKUX CBOMCTB MypaBbHHOM KHUCIIOTHI.
JlabopaTopubie onbITbl. Cony KapOOHOBBIX KUCIOT

60

[Toyuenue mpeaenbHBIX OJJHOOCHOBHBIX KAPOOHOBBIX KUCIIOT: OKUCIIEHNE aJIKaHOB, AJIKEHOB, IEPBUYHBIX CIUPTOB, albJeTHI0B. Bax-
HelIMe mpeIcTaBUTeNN KapOOHOBBIX KUCIIOT: MypaBbUHAs, YKCYCHas 1 OeH30iHas. Briciiye npeenbHble 1 HellpeaeabHble KapOoHO-
Bble KHUCIOTBL. Onmuueckas usomepus. Acummempuueckui amom y2nepooa. llpumenenne kapOOHOBBIX  KHUCIIOT.

61

IIpakTuyeckas padora Ne 5. IlonyueHue ykCyCcHOM KHCIOTBI M U3yYEHHE €€ CBOMCTB.

62

Pemenne 3a1a4 U BBITTOJIHECHHUC pra)KHeHI/Iﬁ 10 TEMC ((AJ'II)I[GFI/II[I)I u Kap6OHOBBI€ KHCIIOTBID»

63

Crnoxuble 3¢upbl 1 xkHUpbl. CTpOEHNHE U HOMEHKJIATypa CIIOKHBIX 3(hUpoB. MexkinaccoBas H30MepHsi ¢ KapOOHOBBIMU KUCIIOTAMHU.
CrniocoOblI nosydeHus cioxHbIX 3@upoB. OOpaTuMOCTh peakuuu dtepuduxanuu. [Ipumenenne cinoxHbIX 3(pUpOB B MUILEBOM U nap-
(broMepHOI TPOMBIIIIIEHHOCTH.

64

)KI/IpI)I KaK CJIOKHBIC 3(1)I/IpI)I TIMIOEPHUHA U BBICIIHUX Kap6OHOBBIX KHCIOT. PacTuTENbHBIC 1 JKUBOTHEIC KHPBI, UX COCTAaB. dusnueckue
CBOMCTBaA JKUPOB. XHUMHUYECKHE CBOMCTBA JKUPOB: THAPUPOBAHUEC, OKUCIICHUC. FI/IILPOJ'II/IS HJIM OMBUJICHUEC KUPOB KaK croco0 IIPpOMBIII-
JICHHOT'O IMOJTY4YCHUSA COJIEH BBICIINX Kap6OHOBBIX KHCJIOT.

65

HpI/IMCHCHI/IC JKHUPOB. MbL1a KaK COJIM BHICIIHNX Kap6OHOBLIX KHCIIOT. Morolue CBOMCTBA MbLIA.

66

HpaKTH‘leCKaH pa60Ta Ne 6 Pemenne OKCIICPUMCHTAJIbHBIX 3a/1a4 Ha PACTIO3HABAHUC OPTaHUYCCKUX BCIICCTB.

-

67

Pemrenne 3a1a4 v BBINOJIHEHNE YIPAKHEHHH 110 TEME
«Kucnopoaconepxaiine opraHMu4eCKUe COETUHEHUS»




68

O6o6marmuii ypok mo teme «Kucinopojcoaepskaniyie OpraHun4ecKie CoeTMHECHUSDY

69

KonTpoasnas padora Ne3 o teme «Kucinopoacoaep:kaiiye OpraHu4eCKue COeTUHEHU S

TEMA 5. ASBOTCOJEPKAIIUE COEJUHEHMSI (4 yaca )

70

Hurpocoennuenus

71

Awmunsl. [lepBuuHble, BTOpUUYHBIE, TpeTUYHBIE aMUHBL. Kiiaccudukaliys aMrMHOB 1O TUITY YTIIEBOJIOPOAHOIO PaguKaja U YUCIy aMH-
HOTPYII B MOJIEKYJIe. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MPEEIbHBIX aMUHOB. PU3MUECKHE CBOMCTBA aMUHOB. AMUHBI KaKk
OpraHMYECKHUEe OCHOBAHUS: PEAKIMH C BOAOMU, Kucinotamu. Peakius ropenusi. AHWINH Kak [PeICTaBUTEIb apOMAaTUYECKUX aMUHOB.
Crpoenue anununa. [Ipuunnel ocnabiieHnsi OCHOBHBIX CBOMCTB aHWJIMHA B CPABHEHHH C AMHUHAMU NPEJIEIBLHOTO Psijia.

72

XUMHYeCcKUe CBOWCTBA aHWJIMHA: B3aUMOJICICTBHE ¢ KUCI0TaMu, OpOMHOM BOJI0#, okucienue. [lomyyeHne aMMHOB alKUIMPOBAHUEM
aMMHaKa ¥ BOCCTAaHOBJICHHEM HUTPOIPOU3BOIHBIX YTIeBOA0PO0B. Peakmus 3ununa. [I[pumeHeHrne aMuHOB B (papMalieBTUIECKOM
MPOMBIIIICHHOCTH. AHUIUH KAK Cblpbe Ol NPOU3800CmM8ead aHUIUHO08bIX kpacumenell. Cunmesvl Ha 0cHoge aHuluHa. JleMOHCTPaliu.
OCHOBHBIE CBOIICTBA aMUHOB . AHIWIMHOBBIC KPACUTEIH.

73

Aszomcoodepacawue cemepoyuriuieckue coeourenus. Iluppon u nupuoun: 31eKkmpoHHoe cmpoeHue, apoMamuyecKuli Xapakmep, pas-
JludUe 8 NPOABIEHUU OCHOBHBIX CEOUCMS.

TEMA 6. BUOJIOI'MYECKU AKTUBHBIE BEIIIECTBA (16 yacoB)

74

VYraeBoasl. Kimaccudukanms yrineBogoB. @uzndeckne CBOWCTBA U HAXOXKJICHHUE YTIIIEBOIOB B Ipupoje. [ oKo3a Kak aibaeruioc-
nupt. Dpyxmo3sa kaxk uzomep noxozvl  Pubosa u oezoxcupubosa.JlemoncTpanuu. PacTBOpUMOCTh yTIeBoI0B B BOJIE U 3TAHOJIE.

75

XUMUYECKUE CBOWCTBA TIIIOKO3BL: ayUIUpPOBaHuUe, alKUIUposanie, CIUPTOBOE U MOJIOUHOKHUCIIOE OpokeHre. DKCIIEPUMEHTAIbHBIE J10-
Ka3aTeNbCTBA HAIMYKS allbJIeTUIHON U CIMPTOBBIX Ipymnn B Ttoko3e. [lomyuenue riaokossl JlaGopaTtopusbie onbiThl. CBOICTBa IITIO-
Ko3bl. KauecTBeHHas peakiiys Ha TIIOKO3Y

76

Baxneiimue nucaxapuasl (caxaposa, 1akmosa, Maibmosa), UX cTpoeHue U pusndeckue cBoiicta. ['uaponus caxapossl, 1akmo3sbl,
MALMO3bL.

77

Kpaxman u nemirono3a kak OMosiornyeckue noauMepbl. XMMUYEeCKHe CBOMCTBA Kpaxmaa (THIpOoJu3, KaueCTBEHHAs peakusl ¢ HOoJ10M
Ha KpaxmaJj U ee IpUMEHEHHe Uil OOHapyKeHHs KpaxMaia B IPOAYKTax MUTaHUs). XUMUYECKHE CBOMCTBA LIEJITIOJIO03bI: THIPOIIN3,
oOpa3oBaHHe CI0KHBIX A3PpupoB. [IpruMenenue u Ouonornyeckas posb yriaeBo1oB. OKUCIEHNE YIIIEBOJOB — HCTOYHUK SHEPTUH JKUBbIX
opranu3MoB. [ToHsTHE 00 HCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEpPE alleTaTHOIO BOJIOKHA.

78

IIpakTuyeckas padora Ne7 « I'uaponus yrieBogoB»

79

AMUHOKHUCHOTH 1 6enku. CocTaB 1 HOMeHKIaTypa. CTpoeHrne aMUHOKHCIIOT. ['oMOTornyecKuit psj mpeaebHbIX aMUHOKHUCIIOT. H30-
Mepus npedenvhbix amunoxkuciom. OU3nyecKue CBOMCTBA MpeleIbHbIX AMUHOKUCIOT. AMUHOKHCIIOTHI Kak aM(OTepHbIE OpraHnye-
ckue coequHeHus. Cunres nentuaoB. [lentuanas cBs3b. buonorndyeckoe 3HaueHNE a-aMUHOKUCIOT. O0IacTH MPUMEHEHHUS] aMUHOKUC-
n0t1. lemoncTpamuu. O6pa3isl aMUHOKHUCIIOT .

80

Bbenku-kxak npupoansie 6nonoaumepsl. CoctaB U cTpoeHue 0enkoB. OcHoGHble AMUHOKUCIOMbL, 00pasylowue beaku. XUMUYECKHe
CBOICTBa OEJKOB: TUAPOIIN3, IeHATypalltsl, KaueCTBEHHbIE (LIBETHBIE) peaklnu Ha Oenku. [IpeBpaiienrs OelKOB MUIIM B OpraHU3Me.
Buonornyeckue pyHkunu 06e1KkoB. Jocmusicenus 6 uzyueHuy CmpoeHus U CuHmesa 6enKos.

JlaboparopHublie onbIThbl. l[BeTHBIC peakiuyu OEIKOB

81

HyxiienHoBbIe KMCHOTHI: cocTaB U cTpoeHue. Ctpoenue HykiaeoTn10B. CoctaB HykienHoBbIX kucinoT (JJHK, PHK). Posb HykienHOBBIX
KHCJIOT B KHU3HEAESITEIbHOCTH OPraHU3MOB.




82 | Xumus u 310poBbe. Xumus B Menuiuae. Jlekapcra Pazpaborka nekapcTB. Xumudeckue ceHcopbl. [IpoGiiembl, CBS3aHHBIE C IPUMe- 1
HEHMEM JIEKAPCTBEHHBIX NpenapaToB. Buramunsl
83 | ®epMeHTHI, TOPMOHBI, MUHEPAIbHBIC BOJIBI. 1
84 | BpenHble TpUBBIUKH M (GAKTOPHI, Pa3pyHIAIONINE 3I0POBhE (KypeHHUe, YIIOTPEOICHHE alTKOT0JIs, HAPKOMAaHUS). 1
85 | Unentudukanms opraHMueCKUX COSTUHEHU. 1
86 | I'enermueckas CBsI3b MEXKIY KIacCaMH OPTaHMYECKUX COCAMHEHUI. 1
87 | lpakTuyeckasi padora Ne 8 Pemenne skcriepuMeHTAIBHBIX 33124 110 TeMe «I eHeTnyeckas CBs3b MEXTY KJacCaMy OpTraHUYECKUX 1
COCTMHEHUIN».
88 | O6o61aroniee NOBTOPEHHE 0 TeMaM «A30TcojiepxKaliie 1 OMOJIOTHYECKH aKTUBHbIE OPraHMYECKHE BEIIECTBAY 1
89 | KonTpoabHas padora Ne 4 o TemaM «A30TcojiepKaiiie i OMOJOTHYECKH aKTHBHBIC OpraHUYEeCKHE BEIIECTBAY 1
TEMA 7. BBICOKOMOJIEKYJISIPHBIE COEJIMUHEHUSA (4uaca)
90 | BoicokomornekymsipHble coequHeHnss. OCHOBHbIE OHATHUS BBICOKOMOJICKYJISIPHBIX COEIMHEHUI: MOHOMEp, MOJIUMEP, CTPYKTYPHOE 1
3BEHO, CTeNeHb nonmmMepuzanuu. Knaccudukanus monuMepos. OCHOBHBIE CTIOCOOBI TOTYYEHHUSI BHICOKOMOJICKYIISIPHBIX COE/INH €-
HUI: peakiuy MNOJMMEpH3alMu U NOJUKOHJeHcauuu.CTpoeHHue U CTPYKTypa MOJIMMEPOB. 3aBUCUMOCTb CBOMCTB IOJIMMEPOB OT
CTPOCHUSI MOJICKYJI.
91 | TepmomacTU4HbIE U TEpMOpEAKTUBHBIE MoauMepsl. IIpoBoasiue oprannueckue noaumepsl. KomnosutHsie Matepuansl. [lepcnextu- 1
BBI UCTIOJIH30BAHUSI KOMITO3UTHBIX MaT€pPHajOB.
JemoncTpanuu. O6pa3ipl JIACTUKOB.
92 | Knaccuduxanus BosokoH.CuHTETHYECKHE BOJIOKHA. [lonmnadupHbie U monmaMuIHbIe BOJIOKHA, X CTpOEHUE, cBoiicTBa. [IpakTiueckoe 1
UCII0JIb30BaHUE BOJIOKOH. CHHTETHYECKHE TUIEHKU: U30JIALMS U IPOBOJIOB, MEMOPAHBI [l OTIPECHEHUS BOJIbI, 3aILUTHBIE IIJICHKH
JUTS aBTOMOOWMIIEH, TIJIACTBIPH, XUPYPTUYECKHE MOBSI3KHA. HOBBIE TEXHOJOTHH JaTbHEHIIIETO COBEPIICHCTBOBAHUS TIOJIMMEPHBIX MaTe-
puanoB. JlabopaTopHbie onbIThbl. OTHOLIEHHE CHHTETMYECKUX BOJIOKOH K pacTBOpPaM KUCIIOT U HIeJI04er
93 | llpakTuyeckas padora Ne 9 . Pacrio3HaBaHME IJIACTHKOB H BOJIOKOH 1
TEMA 8. XUMMUS U )KU3HDb . IOBTOPEHHUE (12 yacoB)
94 | XuMus B TOBCETHEBHOM JKM3HHU. MOFOIIHME U YHCTSIINE CPEJICTBA. 1
95 | PenemneHTsl, uHCEKTHUIMBI. CpecTBa IMYHOM TUTHEHBI U KocMeTHKH. [TpaBuina 6e30macHoi paboThl C €AKUMH, TOPIOUYUMH U TOK- 1
CHYHBIMH BEIIECTBAMH, CPEICTBAMH OBITOBON XUMHUH.
96 | ParmonanbHoe nutanue. [Iumessie 1o6aBki. OCHOBBI MUIIEBOW XUMHH. 1
97 | IpakTuueckasi padora Ne 10 MccienoBanue mumieBbIx 100aBOK. 1
98 | Xumus B npombluieHHOCTH. [IpoMblniuieHHast opranndeckas Xumus. Celpbe Ui Opranndeckoil nmpomseinuieHHOCTH. [Ipobaema oTxo- 1
JIOB ¥ IOOOYHBIX MPOTyKTOB. Hanbonee KpymHOTOHHAKHBIE TPON3BOICTBA OPTaHMUECKUX COCTMHEHUH.
99 HToroBas pagora B paMKax MPoMe;KyTOYHOH aTTecTAlIMU 1
100 | [NoBTOpeHuMe nmpolieHHOro MaTepuaa 1o 0J0Ky « BemecTBay 1
101-2 | IToBTOpeHHE MPOIIEHHOTO MaTepuaga 1o OJIOKY « XUMHUYECKHE PEaKIIHM» 2
103-4 | IToBTOpeHME MPOIIEHHOTO MaTepraa Mo OJIOKY « XUMWUsI U )KU3HBY» 2
105 | 3axmrounTenBHBIN YPOK 1




TemaTHuyeckoe MJIAHUPOBaHNME € YKa3aHMEM KOJMYECTBA YaCOB
Ha ocBoeHHeE Ka:xk10M TeMbl B 11 Ki1acce

VYyeonuk: B.B.Epemun, H.E.Ky3pmenko, B.W. Tepenun, A.A.lpo3nos, B.B.Jlyaun «Xumus 11 knacc, yrinyOJlIeHHbIH yPOBEHBY

Mockga «JIpoday, 2020

No Tema ypoka Kou-Bo
4acoB
TeopeTnueckne 0CHOBbI XUMHH
1 Hayunbie MeTonpl Mo3HaHus B XuMHH. McrouHuku xumuueckoil uHbpopmaruu. Ilowck wunHpopmanuu mo Ha3BaHUIM, 1
MICHTU(PUKATOPAM, CTPYKTYPHBIM (OPMYIIaM.
2 Crtpoenue BemectBa. CoBpeMeHHas MOJIeTb CTpoeHUsl aroma. Jlyanu3m anekrpona. Keanmossie uucia.
PacripesiesieHre 31€KTPOHOB 110 YHEPreTUUECKUM YPOBHSIM B COOTBETCTBUU C IPUHIUIIOM HAaUMEHBIIEH SHEPrUH, NPaBUIOM
XyHna u npunuunom [laymnu.
4 OCOOEHHOCTH CTPOCHUS SHEPTETUICCKUX YPOBHEH aTOMOB d-2JIEMEHTOB.
5 DekTpoHHAs KOHHrypaius atoMa. Kimaccudukarst XUMAIeCKUX 3JIEMEHTOB (S-, P-, d-371eMeHTBI).
6 OcHOBHOE 1 BO30YK/IEHHBIE COCTOSIHUSL aTOMOB. BasleHTHBIE AIEKTPOHBI.
7 [lepuonnueckas cucrtemMa xumudeckux odiemeHToB JI.M. MenneneeBa. ®usmueckuil cmbicn [lepuoanyeckoro 3akoHa|
J1.11. MeHneneena.
[[pyurHBI U 3aKOHOMEPHOCTU MU3MEHEHUSI CBOMCTB AJIEMEHTOB M MX COSAMHEHUH 10 MEPUOAaM U TPYIIIAM.
MupoBo33peHueckoe MW HaydyHoe 3HaueHue Ilepmommueckoro 3akona JI.U. MenneneeBa. Ilpocnosvr J{.HU. Menoeneesa.
OmKpvlmue HO8bIX XUMUYECKUX IIeMEHMO8.
10 [DnekTpoHHAS MPUPOAA XUMHUIECCKON CBS3H. DIEKTPOOTPULIATEIIHHOCTD. 1
11  |KoBaseHTHas CBS3b, €€ PA3HOBUIHOCTH M MEXaHU3MbI 00pa30BaHus (0OMEHHBIN U TOHOPHO-AKIIETITOPHBI). 1
12 |MonnHas cBsi3b. MeTannnueckas CBSI3b. 1
13 |BomopomHas CBsI3b. Medicmonexyisaprvle 83aumo0eticmeust. 1
14  Kpucrannmnyeckue u amopdHbIe BeniecTBa. THUITBI KPUCTAIITMYECKUX PEIIETOK (aATOMHAs, MOJICKYJISIpHASI, HOHHAS, METaJlTH4e- 1
cKast).
15 [BaBucumocTh (hU3MUECKHUX CBOMCTB BEIUIECTBA OT THIMA KPUCTALUTUIECKON PEIIETKH.
16  [[Ilpwumsbl MHOTOOOpa3us BemiecTB. COBPEMEHHBIEC TIPEACTABICHUS O CTPOCHUM TBEPIBIX, KHUIKAX U ra3000pa3HBIX BEUIECTB.
VKuokue kpucmanno.
17 |KoutpoabHasi padora no reme «CTpoeHue BemecTBay




18

XuMnueckue peakuuu. ['OMOreHHbIe U T€TEPOreHHbIE PEAKIUU.

19  |CxopocTh peakiuu, €e 3aBUCUMOCTb OT Pa3IUYHbIX (PaKTOPOB: MPUPO/Ibl PEarHpyIOIINX BEIIECTB, KOHIIEHTPALMU Pearupyro-
[IMX BEIIECTB, Temrneparypsl(npaBuio Baut-I'odda), miiomany peakinoHHOM MOBEPXHOCTH, HATTMYUS KaTaJInu3aTopa.
20 |[OHeprusi axTuUBauuU. Axkmusuposanuwviti xomniexc. Karammzatopel u katanu3. Ponb Karaau3zaTopoB B NPUPOAE U 1
[IPOMBIIIIJICHHOM ITPOU3BOJICTBE.
21 |[llonamue 06 sumanvnuu u s3umponuu. Inepeus I uboca. 3axkon I'ecca u caeACTBUSA U3 HETO.
22  [TemnoBble 3((eKThl XUMUYECKHX peakiuil. TepMOXUMHUYECKHE ypaBHEHHUS.
23  [Pacuetsl TemuioBoro aexra peakium.
24  |OOpaTUMOCTb peakuuid. XUMHUYECKOEe PaBHOBECHE.
25 |CMerieHHe XMMHMYECKOTO PAaBHOBECHS MO JIEHCTBHUEM pa3IUYHBIX (DAaKTOPOB: KOHIICHTPAIMU PEareHTOB WU TMPOJYKTOB
peaKiyu, TaBJIeHUs, TeMepaTypsl. Poib cmenieHust paBHOBECHS B TEXHOJIOTHYECKHX MPOIIECCaX.
26  |lucniepcHble cucTteMbl. KontouoHnvie cucmemsi. 1
27  |UctunHBIE pacTBOpHL. PacTBopeHme Kak (PU3MKO-XMMHUYECKHNA TIPOIIECC. 1
28  |CriocoOBI BhIpaXCHHSI KOHIICHTPAIIMH PACTBOPOB: MAacCOBAast IOJISl PACTBOPEHHOTO BEIIECTRA. 1
29  |CrocoObl BbIpaXeHHsI KOHIIEHTPAIMK PACTBOPOB: MOAAPHAA U MOJISIbHAS KOHYEHMPayuu. 1
30  |Tump pacmeopa u mumposanue. 1
31  |Pacuerhl Macchl TPOAYKTA PEAKIMU, €CIIM OJHO M3 BEUIECTB JIaHO B BUJE PACTBOpA C OMpPEAENIEHHOM MacCOBOM JI0JIel pacTBo- 1
[PEHHOTO BEIeCTBA.
32  |Pacuersl 0o0beMa, KOJIMYECTBA BEIIECTBA MPOAYKTA PEAKIIMU, €CIIM OJJHO M3 BELIECTB JIaHO B BHJIE PacTBOpa C OIpeeIeHHON 1
MAaCCOBOM J0JIEl paCTBOPEHHOTO BEILIECTBA.
33  |Peakuuu B pacTBOpax 3JIeKTPOJIUTOB. 1
34  [KauecTBeHHBIE peaKIIMU Ha HOHBI B PACTBOPE. 1
35  KucnoTHO-OCHOBHBIE B3aMMOAEHCTBHS B pacTBOpax. AMPOTEpHOCTb. Honnoe npoussedenue 600bi. 1
36  |Boodopoonwiii noxazamensv (pH) pacmeopa. I'nnponu3 comneil. 1
37  [3HaueHHe rMIPOJIN3a B OMOJIOTHYECKUX OOMEHHBIX nporeccax. [IpuMeHeHne rujposn3a B MPOMBIIIIEHHOCTH. 1
38  |OKMCIANTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMU B IPUPO/IE, TPOU3BOJCTBEHHBIX MPOLIECCAX U KHU3HEIEATEIbHOCTH OPraHU3MOB. 1
39  |Okucrumenvro-eoccmanogumenvbHulil nomerHyuan cpeosl. JJuacpamma I[ypos. 1
40  |[ToBesneHue BelIeCcTB B Cpeiax C pa3HbIM 3HaueHueM pH. 1
41  |[MeTobl 3IEKTPOHHOTO U 371eKMPOHHO-UOHHO20 OaaHca. 1
42  [CanpBaHWYecKU »dlIeMEHT. XHUMHUYECKHE HWCTOYHUKU ToKa. Cmanoapmubvili 8000poOHblll 21ekmpod. CmanoapmHulil 1

3JZ€Kmp00HbZIZ nomernyual Cucniemaol. Psio cmaHOapmelx afzekmpodezx nomeHyualoe.




43 |Hanpasnenue oKuciumenbHo-60CCMAHOBUMENbHBIX PEaKyUll. 1

44 |37eKTpOJIU3 pacCTBOPOB M PACIIIIABOB COJICH. 1

45  [[IpakTdeckoe NPUMEHEHHUE dIIEKTPOIIU3a JIs MOTyUEHHUS MISTIOYHBIX, IET0YHO3EMENbHBIX METAIIOB U ATFOMUHUSL. 1

46  |[Koppo3us MeTaylioB: BUJIbI KOPPO3HH, CIIOCOOBI 3aIIUTHl METAJUIOB OT KOPPO3HUHU. 1

47  |[KonTpoJubHas padora nmo paszaeiy «TeopeTuueckue 0CHOBBI XMMHI» 1

OCHOBBI HEOPTAHUYECKO XUMUH

48  |O6mas xapakrepuctuka nemMeHToB |A—IIA-rpymm. 1

49 |Oxcubl U IEPOKCUIBI HATPHS U Kanus. Pacro3HaBaHne KaTHOHOB HATPHUS U KaJIHsL. 1

50  |Conu HaTpus, Kamus, KAIbLIHUS U MarHus, UX 3Ha4€HUE B MPUPOJIE U KU3ZHU YETIOBEKa. 1

51  PKecmkocmb 600vbl u cnocoObL ee yCmpaneHus. 1
IIpakTunueckas padora Nel «YcTpaneHue BpeMEHHOI KECTKOCTH BOJIbI»

52  |[KomnnekcHvle coeOuHeHUs: amioOMUHUSL. ATIOMOCUTUKAMDbL.

53  [Metamisl IB-VIIB-rpynn (Meas). Ocobennoctu ctpoeHust atromoB. O0miue pusndeckre u Xumuueckue cBoiicta. [lonydenue
1 npuMeHeHne. OKCHJIIBI M THIPOKCH/IBI 3TUX METAJUIOB, 3aBUCHMOCTHh MX CBOWCTB OT CTCIICHH OKHCJICHHS dJIeMeHTa. Bax-
HEWUINE COJIU.

54  Mertamnsl IB-VIIB-rpynn (umuk). OcoOenHoctu crtpoeHusi aromoB. OOmme Qusnyeckue M XUMUYECKHE CBOMCTBA. 1
[lonydyenue u npumenenune. Baxueiimue comnu.

55  Meramnsr IB-VIIB-rpynn (xpom). OcobenHoctu ctpoenus atomoB. OOmue ¢Gu3nueckue W XUMHUYECKHE CBOWCTBA. 1
[Tonyduenne u mpumeHeHue. OKCHABI M THAPOKCUABI 3TUX METAJUIOB, 3aBHCHUMOCTh HMX CBOMCTB OT CTEMEHU OKHCIICHUS
binemeHTa. Baxueimme comu. OKUCTUTENBHBIE CBOWMCTBA COJIEH XpoMa B BBICHICH CTENEHU OKHUCICHHS. KommniekcHvie
coeOuHeHUs Xpoma

56  [Metamtel IB-VIIB-rpynm (mapraner). OcobeHHOCTH cTpoeHHsT atroMoB. OOmme ¢Gu3HYecKne W XUMHUYECKHE CBOWCTBA. 1
[Tonyuenue u mpumeHeHue. OKCHABI M THUAPOKCUABI 3TUX METAJUIOB, 3aBHCHUMOCTh MX CBOWMCTB OT CTENEHU OKHCIICHHS
hiieMeHTa. Baxkneimme conmn. OKUCTUTENbHBIE CBOMCTBA COJIEH MapraHIia B BBICHICH CTETIEHN OKHCIICHUSI.

57  |[[IpakTuyeckas padora Ne2 «Perienne sKCliepuMEHTATbHBIX 3a7a4 10 TeMe «MeTalbh» 1

58  |Pacderhl MacCcOBOM MITH OOBEMHOM JIOJTH BBIXOJIa MMPOIYKTa PEAKIUU OT TEOPETUICCKH BO3MOIKHOTO. 1

59 [ Xumus B IpOMBIIUICHHOCTH. UepHast U [BETHAsI METAJUTYPTrHsl. 1

60 |KonTposbHasi padora nmo Teme «MeTaib» 1

61 |Obmas xapakrepuctuka 1eMeHToB |V A-rpynnel. CBolicTBa, MOTy4YeHHE W MMPUMEHEHHE YIiisl. AKTUBUPOBAHHBIA YTOJIb Kak 1
ancopOent. Hanocmpyxmypol. Muposvie docmuoicenus 6 obnacmu co30aHusi HAHOMAMePUaNO8.

62 |CuHTe3-Ta3 Kak OCHOBA COBPEMEHHON MPOMBIIIIIEHHOCTH.

63  |[Dnexmponnoe cmpoenue monekyavl yeapuoeo easa. Ilonyuenue u npumeneHue yeapnozo eaza. bmonormueckoe neicTBme




YrapHOTo rasa.

64  [KapOuabl KanbIus, AIIOMUHUS U Keje3a.
65 |KapOoHatsl u ruapokapboHaTsl. Kpyeosopom yenepooa 6 dicueoil u Hexcugoll npupode. KadecTBeHHas peakius Ha KapOoHaT-
MOH.
66 |®u3mueckue U XMMUYECKHE CBOMCTBA KpeMHUs. CHIIaHBI M CUITALIU/IBI. 1
67  |Oxcupg kpemuus (IV). KpemauneBbie KuciaoTel U uX cor. CUIMKAaTHBIE MUHEPAJIBI — OCHOBA 36MHOM KOPHI. 1
68  |CTekyo M CUIMKaTHAs IPOMBIIUIEHHOCTb. 1
69 [Xummus B ctpourtenscte. Llement. beton. [Tog0op onTUMaNbHBIX CTPOUTENBHBIX MAaTEPHATIOB B IPAKTUYECKON AEATEIBHOCTH 1
yelIoBeKa.
70  |OOmas xapakTepucTukasieMeHToB VA-rpymnmnbsl. Hutpuasr. 1
71  |Ammuak. KauecTBeHHas peakius Ha HOH aMMOHHS. 1
72 |A30THas KHUCIOTa KaK OKUCIIUTEIb. 1
73 [Hutpatsl, ux GpU3NYECKHE U XMMHUYECKHUE CBONCTBA, TPUMEHEHHE. 1
74 |Xumus B npoMblluieHHOCTH. OOlIMe MpeAcTaBleHUss O MPOMBILUIEHHBIX CIOCO0axX IMOJIyYeHUs XMMHUYECKHUX BEIIeCTB (Ha 1
MprMepe NPOU3BOJICTBA AaMMHUAKA)
75  |CBoiicTBa, Moy4eHrue U nmpuMeHeHue gocdopa. 1
76  |@ochun. Dochopubie u noaudochopHbie KUCTOTHI. bruomorundeckas poiab GhochaTos. 1
77  [Xumus U CebCKOe X03IMCcTBO. MUHEpaIbHbIe  Oprannueckue yaoopenus. CpencTsa 3aluThl PaCTCHHI. 1
78  |O6mas xapakTepuCTUKa’IeMEeHTOB V IA-rpynmsl. 1
79  |OcoOble CBOMCTBA KOHIICHTPUPOBAHHOM CEPHOM KUCIIOTHI. 1
80  |KauecTBeHHBIC peakluu HA CYTbPHI-, CYTbOUT-, U CYIb(hHAT-HOHBI. 1
81 [Ipaktuuyeckas padora Ne 3 «KauecTBeHHbIE peakIMM HA HEOPIraHUYECKHE BEILIECTBA U HOHBD) 1
82 [ Xumus B mpomsbiieHHOCTH. OOIMe MpeaCcTaBIeHus O MPOMBIIUICHHBIX CIIOCO0aX TONYyYeHHUs] XUMHYECKUX BeUIecTB (Ha| 1
pUMepe NPOM3BOJICTBA CEPHOM KHCIIOTHI).
83  |O6mas xapakrepuctukadieMeHToB V IIA-rpymrbr. 1
84  |OcoOeHHOCTH XUMHUHU PTOPA. 1
85  ["amoreHOBOMOPOIBI M MX TOTyYeHHE. [ aJoreHOBOIOPOTHBIE KUCIOTHI M MIX COJIH. 1
86 |KauecTBeHHBIE peaKIMK HA TaJOT€HU/I-UOHBI. 1
87  Kucnopozacoaepikaiiye COeMHEHUS XJI0pa. 1
88  [IpuMeHeHHe raJloTeHOB ¥ UX BOKHEHITNX COCTMHEHUH. 1




89 [IIpakTuuyeckas padora Ned «PemieHue sKcriepuMEHTAIbHBIX 3aa4 10 Teme «HemeTamib». 1

90 [PacueThl MaccoBOM 10JIH (MAacChl) XUMHYECKOTO COSTUHEHUS B CMECH. 1

91  |brazopoousie eazvl. [Ipumenenue 61a20poOHbIX 2A308. 1

92  [3akOHOMEpPHOCTU B U3MEHEHUHU CBOMCTB MPOCTHIX BEUIECTB, BOAOPOIHBIX COSAMHEHHI, BHICIIUX OKCHUIOB U THAPOKCH/IOB. 1

93 |MaenTuduKanys HEOPraHUIECKUX BEUIECTB U HOHOB. 1
IIpakTuyeckas padora Ne S «MneaTudukanus HEOPraHUYECKUX COSTUHEHHID)

94  |Pacuersl Macchl (0O0BEMa, KOJTMYECTBA BEIIECTBA) MPOIYKTOB PEAKIUHU, €CIM OJHO U3 BEIICCTB JaHO B M30BITKE (MMeEeT 1
[PUMECH ).

95  [Pacuersl 00BEMHBIX OTHOUICHUHN Ta30B MPU XUMHUYECKUX PEAKIIUAX.

96 |[IpakTuyeckas padora Ne 6 «Ilonyuenue, cobupanue u pacrio3HaBaHHUE a30B»

97 |IIpaktuuyeckasi padora Ne 7 «Pemienue sKCepuMEHTAIBHBIX 3a/1ad MO TeMe «[ eHeThueckas CBSI3b MEXKAY KllaccaMu
HEOPraHUYECKUX COCAMHEHUI

98 |KonTpoabHas padora no teme «Hemeramwibn

99 [Xummsas u 3mopoBbe. JlekapcTBa, (epMEHTHI, BHTaMUHBI, TOPMOHBI, MHHEpaJbHBIE BOJBL. IIpoOieMbl, CBS3aHHBIE C
[PUMEHEHHEM JICKapCTBEHHBIX TMpenaparoB. BpenHble NpuBBUKK M (AKTOpPbI, pas3pyllalolue 370poBbe (KypeHHeE,
ynoTpeOieHue ankoroiis, HapkomaHusi). Panronansnoe nuranue. [TumeBsie 100aBku. OCHOBBI MUIIEBON XUMHUU. XUMUS B
Meauipae. Pa3paboTka gexkapcTB. XUMUYECKHE CEHCOPBI.

100 |HMroroBasi pa6oTa B paMKax NPOMEKYTOYHOW ATTECTALHM.

101 Xumus B noBceaHeBHOHM »xu3HM. Penemnentsl, uHcekTuiuabl. CpeacTBa JIMYHOW TUTHEHBI W KocMeTukH. [IpaBuia
0e301macHOi paboThI ¢ €AKUMH, TOPIOYUMH ¥ TOKCUYHBIMU BEIIECTBAMU, CPEACTBAMH OBITOBOM XUMUHU.

102 [Xumus m sKomorusi. XMMHUYECKOE 3arpsi3HEHHE OKpYXKammiel cpeiasl u ero mocienctsus. OxpaHa ruapocdepbl, TOYBH, 1

aTMocdepsl, GIopbl U payHbl OT XMMUYECKOTO 3arpsi3HEHMSL.







