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VYuurens: Casunosa Codws FOpreBHA

[Iporpamma pa3paboTana B COOTBETCTBHH U Ha OCHOBE:

- C ®edepanbhbim 20Cy0apcmeeHHbiM 00pa308amenbHbiM CIMAHOAPMOM
cpedHe20 0bwe2o 06pazo68anus, YmeepicoeHHvlll npukazom Munucmepcmea
oopaszosanus u Hayku Poccuiickoti @edepayuu om 17 mas 2012 2. Ne 413 «O6
ymeepaicoeHuu hedepaibHo20 20Cy0apCmeeHH020 00pa308amelbHO20
cmanoapma cpedHe20 0owe2o0 0bpazosanusny, 8 peoakyuu npukaza Munobnayxu
om 11.12.2020 2. Ne 712;

- Ilpumepnoii 0cHo6HOU NPocpamMMbl CpedHe20 00we20 00pa308anus, 000OPEHHOT
Gedepanbrbvim yueOHO-MemoouyecKkum 00veOuHeHuem no 0owemy oopa308aHu0
(npomoxon om 28.06.2016 2. Ne 2/16 — 3 ),

- Paboueui npoepammsr ocnosroco obwezo obpazosanus. Xumus. Pabouue
npoepammul. [Ipeomemuas aunus yueonurxos I'. E. Pyosumuca, @. I'. @envomana.
10—11 xknaccol: yuebnoe nocobue 0ns yuumeietl 0oueoopazo8amebHbix
opeanuzayuii: 6azoewiii yposenv / M. H. Agpanacveea. — M.: [Ipoceewenue,

2021.
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1. Ilnanupyembie pe3yJbTAThI 0CBOCHUS] Y4€0HOIO NpeaMeTa
«XHUMHUA»

JIn4HOCTHBIE pPe3yJIbTATHI
JInyHOCTHBIE pE3ynbTaThl HW3Y4YEHHs IpeaMera «XUMHUsSD» OTPaXKaroT
C()OPMUPOBAHHOCTH, B TOM YHUCJIE B YACTH:

I'pakaaHCKOro BOCIMTAHUSA:

— TPaXJAaHCTBEHHOCTH, IPa)KAaHCKOW MO3WULHUH aKTUBHOTO M OTBETCTBEHHOI'O
YJIeHa POCCHUHCKOIro OOIIECTBA, OCO3HAIOUIETO CBOM KOHCTHUTYLMOHHBIE TMpaBa U
00s13aHHOCTH, YBa)XAIOUIEro 3aKOH M MPaBONOPSIOK, OCOZHAHHO MPUHUMAIOIIETO
TpPaJMLIMOHHBIE HAlMOHAJIbHBIE W OOIIEYEIOBEUYECKUE  T'YMAaHHUCTUYECKHE H
JEMOKPATUYECKUE IEHHOCTH, TOTOBOI'O K YYaCTHIO B OOILIECTBEHHOW KU3HH;

— TMpU3HAHUS HEOTUY)KIAEMOCTM OCHOBHBIX NIpaB M CBOOOJ YEIOBEKa,
KOTOPBIE NPHUHAIIEKAT KAKIOMY OT POKIECHHUS, TOTOBHOCTH K OCYILIECTBIICHHUIO
COOCTBEHHBIX NIpaB W CBOOOJ 03 HapylIeHWs NpaB W CBOOOJ JPYruX JIWLI,
TOTOBHOCTH OTCTaWBaTh COOCTBEHHbBIE IIPaBa U CBOOOBI YEIOBEKA U IPakJIaHUHA
COrJacHO OOUIENPU3HAHHBIM MPHUHIIMIIAM U HOpMaM MEXIYHAapOJHOIrO MpaBa U B
coorBercTBUM ¢ KoHcturynueir Poccuiickoit ®enepanuu, NOpaBOBOM U
MOJIUTUYECKON TPAaMOTHOCTH;

— TOTOBHOCTH OOYYaromuxcsi K KOHCTPYKTUBHOMY Y4YacTHUIO B MPUHSATUU
pELIEHUIA, 3aTparuBarOIINX WX IpaBa U WUHTEPECHl, B TOM YHCIE B Pa3JIMYHBIX
¢opMax OOIIECTBEHHON CcaMOOpraHu3alliy, CaMOYIpPAaBJIEHUS, OOLIECTBEHHO
3HAYUMOM eI TEIbHOCTH;

— TPEACTAaBIEHUS O COLMAIBHBIX HOpPMax MW IPAaBWIAX MEXIMYHOCTHBIX
OTHOIIIEHWM B KOJUJIGKTUBE, TOTOBHOCTHM K pPa3HOOOpPa3HOM COBMECTHOM
JIEATEIIBHOCTH TIPU BBIMOJHEHUM y4E€OHBIX, MO3HABATENIBHBIX 3aJ1a4, BBITOJIHEHUU
XUMHUYECKUX OSKCHEPUMEHTOB, CO3JaHUM YYEOHBIX MPOEKTOB, CTPEMJICHUS K
B3aMMOMNOHUMAHHUIO U B3aMMOIIOMOIIM B MPOLIECCE ITOM YUEOHOU NESITEeIbHOCTH;
TOTOBHOCTH OLIEHUBATh CBOE MOBENCHUE U ITOCTYNIKH CBOMX TOBAPUUIEHN C IMO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHHUS MOCIEACTBUI OCTYIIKOB

— TPUBEPKEHHOCTH UJESAM HMHTEPHAIMOHAIN3MA, JPYKObI, pPaBEHCTBA,
B3aMMOIIOMOIIIM  HApOJOB; BOCHUTAHHUS  YBAXKUTEIBHOTO  OTHOIIEHUSA K
HAIMOHAIBHOMY JOCTOMHCTBY JIFOJIEH, UX YYBCTBAM, PEJIUTHO3HBIM YOCKICHUSM;

— TOTOBHOCTH OOYYalOIIUXCSl TMPOTUBOCTOSITH HJCOJIOTUU  DKCTPEMHU3MA,
HaIlMOHAIM3Ma, KCEHO(MOOMH; KOPPYIIMHU; TUCKPUMHUHAIMHA 1O COIUATHHBIM,
PEIUTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM MpPHU3HAKAM W JAPYIUM HEraTUBHBIM
COLIMAJIbHBIM SIBIICHUSIM.

IIaTpuoTH4ecKOro BOCIIUTAHMSA:

— PpOCCHUHCKOM UAEHTUYHOCTH, CIHOCOOHOCTHM K OCO3HAHHMIO POCCUHCKON
MJEHTUYHOCTU B MOJIUKYJIbTYPHOM COLIMYME, YyBCTBO MPUYACTHOCTH K UCTOPUKO-
KyJIBTYPHOH OOIIHOCTH POCCHUHCKOro Hapona M cyabOe Poccuu, marpuotusm,
TOTOBHOCTH K CIIy»eHHUI0 OTEeUecTBY, €T0 3aluTe;



— yB@XEHHsS K CBOEMY Hapoiy, YyBCTBY OTBETCTBEHHOCTH mepea PonuHoi,
TOPIOCTH 3a CBOM Kpal, cBow PomuHy, mpomwioe ©  HacrosIiee
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu, yBakeHHE K TOCYyIapCTBEHHBIM CHMBOJIAM
(rep0, dnar, ruMH);

— IIEHHOCTHOTO OTHOIIICHUS K OTEYECTBCHHOMY KyJBTYPHOMY,
UCTOPUYECKOMY W HAyYHOMY HACJICUI0, TMOHUMAaHUS 3HAYCHUS XUMHUYECKON
HayKH B XU3HU COBPEMEHHOTrO OOIIEeCTBa, CIIOCOOHOCTH BIIAJCTh JOCTOBEPHOMN
uHbopMalet O TepefoBBIX JOCTIDKEHHUAX U  OTKPBITHSIX MHPOBOW U
OTEYECTBEHHON XMMUH, 3aUHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 yCTpOICTBE
MHUpa 1 O0IIECTBaA.

ICTETHYECKOT0 BOCTIUTAHMS:

— BOCIIUTAHUS YBAXKEHUS K KYJIbType, S3bIKaM, TPaJAUIUSAM U OObIYasiM
HapoI0B, poxusariux B Poccurickon @enepanuu;

— OpHEHTaIuu 00yYaronumxcs Ha JOCTHIXKEHUE JIMYHOTO CUACThs, peaan3aluu
MO3UTUBHBIX  JKU3HEHHBIX MEPCHEKTHB, HWHUIUATUBHOCTH, KPEATUBHOCTH,
TOTOBHOCTH M CIIOCOOHOCTH K JIMYHOCTHOMY CaMOONpPENEIECHHUI0, CIIOCOOHOCTH
CTaBHUTb 1IN U CTPOUTH )KU3HECHHBIE IIAHBL;

— JCTETUYECKOTO OTHOWICHWSI K MHUPY, TOTOBHOCTH K 3CTETUYECKOMY
00yCTpOMCTBY COOCTBEHHOTO OBITA;

- TOTOBHOCTH U CIOCOOHOCTH OOYYarOIIMXCS K CAMOPa3BUTUIO U
CaMOBOCITUTAHUIO B COOTBETCTBUU C OOIICUEIIOBEUECKUMHU [IEHHOCTSAMHU U
ujeagaMu rpak 1aHCKOro OOIIECTBA;

— TOTOBHOCTHU U CHOCOOHOCTH oOOecreyuTh cebe U CBOUM OJU3KUM
JIOCTOMHYIO >KM3Hb B MPOIIECCE CAMOCTOSITENIbHOM, TBOPUECKOW U OTBETCTBEHHOM
JIESITETbHOCTH;

— TOTOBHOCTH M CIIOCOOHOCTM OOYyYarolUMXCsi K OTCTAauBAHUIO JIMYHOIO
JIOCTOMHCTBA, COOCTBEHHOTO MHEHUS, TOTOBHOCTH M CIIOCOOHOCTH BbIpA0aTHIBATH
COOCTBEHHYIO MO3UIIMIO MO OTHOUIEHUIO K OOIIECTBEHHO-MOJIUTUYECKON UCTOPUH,
JyXOBHBIX HEHHOCTEW U JOCTHKEHUM HALIEH CTPAHBI.

Honyasipu3auuyu HAYYHbIX 3HAHUI cpeau AeTell (HeHHOCTH HAYYHOI 0
MO3HAHMS):

— MHPOBO33PEHHMs, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO pa3BUTHUS
XUMUYECKOM HayKd UM OOIIECTBEHHOM NPaKTUKH, OCHOBAaHHOTO Ha JHUAJIOTe
KYJbTYp, @ TAK)Ke Pa3IMUHbIX (OpM OOLIECTBEHHOI'O CO3HAHUS, OCO3HAHUSI CBOETO
MeCTa B MOJIMKYJIBTYPHOM MHPE;

— MHPOBO33PEHMs, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO pa3BUTHUSA
HAyKd, 3HAYMMOCTH HAyKH, FOTOBHOCTH K HAyYHO-TEXHUYECKOMY TBOPYECTBY,
BJIaJICHUE JOCTOBEPHOH MH(pOpMaluell 0 MepeoBbIX JTOCTIKEHUSAX U OTKPBITHIX
MHUPOBON M OTEUECTBEHHOW HAyKH, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUAX 00
yCTpOMCTBE MUpa U OOIIECTBA;



— MHUPOBO33PEHUYECKUX MPEACTABICHUN O BEUIECTBE U XMMUUYECKON peakiuu,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO PAa3BUTHUSI HAYKH U COCTABJISIOIIMX
OCHOBY JJI1 IOHUMAaHUS CYITHOCTU HayYHOU KapTHUHBI MUDPA;

— TMpeACTaBJICHUN OO0 OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTUSA MPHUPOIBI,
B3aMMOCBSI3SX YeJIOBeKa C MPUPOJHON CPEllo, O POJIM XMMHUHM B TO3HAHUU ITHX
3aKOHOMEPHOCTEH;

— - MO3HaBaTEIbHBIX MOTHMBOB, HAMPABIICHHBIX Ha IMOJYyYEeHUE HOBBIX 3HAHUU
10 XUMHUH, HEOOXOUMBIX I OOBSICHEHUS HAOJII0TaeMBIX MPOIIECCOB U SIBJICHUI

— TOTOBHOCTM H  CHOCOOHOCTH K  OOpa3oBaHWI0, B TOM  YHCIIC
caM0O0Opa30BaHNIO, HA MPOTSHKEHUU BCEU JKU3HU, CO3HATEIBHOTO OTHONIIEHUS K
HEIMPEPHIBHOMY O0pa30BaHUI0 KaK YCIOBUIO YCIENTHOW MpodeCcCHOHANBHOU U
OOIIECTBEHHOM JIEITCILHOCTH;

Pu3u4ecKOro BOCIUTAHUSA U (POPMUPOBAHUSA KYJIbTYPbI 310POBbSI:

—  (usmnueckoro, HMOLIMOHAJIBHO-TICUXOJIOTUYECKOT O, COLIMAJILHOTO
Onmaromosryunsi oOydaroluxcsi B JKM3HM 00pa3oBaTelIbHOM  OpraHU3alluy,
OLIYLIEHUS  JeThbMU  O€30MacCHOCTHU U  IICUXOJOTrMYeckoro  KoMmdgopra,
nH(OPMAITMOHHON 6€30MaCHOCTH.

— MOTpeOHOCTM B (PU3MUECKOM  CaMOCOBEPIICHCTBOBAHUM,  3aHATHUSAX
CHOPTUBHO-0370POBUTEIBHON JESTENBHOCTHIO;

— TMPUHATHS W peaju3aldd LEHHOCTEH 3I0pOBOro M Oe3zomacHoro oOpasa
XKU3HU, OEpEeKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PM3UUECKOMY U MICUXOJOTUYECKOMY 3/I0POBbIO;

— HeNpWsITHS BPEAHBIX TPHUBBIYCK: KypEeHUs, YHOTPEOICHHUS ajIKOTOJIA,
HapKOTHKOB.

TpyaoBoro BocnuraHus:

— yBaXeHHUs KO BceM (popmaM COOCTBEHHOCTH, TOTOBHOCTH K 3alllUTE€ CBOEH
COOCTBEHHOCTH;

— OCO3HAaHHOTO BbIOOpa Oyaymieil mnpodeccun Kak MyTH U crocoba
peanu3anuu cOOCTBEHHBIX )KU3HEHHBIX IJIAHOB,;

— TOTOBHOCTH OOYYaromuxcsi K TPyJIOBOH MpodecCHOHANBHON AESTEIHHOCTH
KaK K BO3MOXXHOCTHM yYacTHSi B PEIICHWH JIMYHBIX, OOIIECTBEHHBIX,
roCyJIapCTBEHHBIX, OOIICHAIIMOHATBLHBIX TPOOJIEM;

— KOMMYHHMKAaTHBHOW  KOMITETGHTHOCTH B  OOIIECCTBEHHO  TIOJIC3HOM,
y4eOHO-MCCIICIOBATEILCKON, TBOPYECKOM MW JPYrHMX BHAAX JCSITCIBHOCTH;
WHTEpeca K MPAKTHICCKOMY U3YUYCHHUIO MpodeccHii M Tpyaa Pa3IudHOrO poja, B
TOM YHCJIC Ha OCHOBE NMPUMEHCHHUS MPEAMETHBIX 3HAHUN 110 XMMHH, OCO3HAHHOTO
BBIOOpAa WHIWBHIYAJIbHOW TPACKTOPUU TPOAOJIKCHHUS OOpa3oBaHUS C yUETOM
JUYHOCTHBIX MHTEPECOB M CMOCOOHOCTH K XWMHH, OOIIECTBEHHBIX HMHTEPECOB U
MOTPEOHOCTEH;

— TMOTPEOHOCTH TPYAMUTHCS, YBOXKECHUS K TPYAy W JIOASM TpyHAa, TPYIAOBBIM
JTOCTIDKEHUSIM, JOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIICHHE K
pPa3HBIM BUJIaM TPYJIOBOU IEITEIbHOCTH;



— TOTOBHOCTH K CaMOOOCITYXKMBaHUIO, BKJIOYas OOY4YCHUE W BBIMOJHEHUE
JIOMAIITHUX 00SA3aHHOCTEMN.

IKOJOTrNYECKOr0 BOCIIUTAHUA:

- DKOJIOTUYECKOM KyJIbTYphl,  OEpEKHOTO OTHOUICHUS K POJHON 3emIe,
OPUPOAHBIM TIPOIECCaM HAa COCTOSHUE TMPUPOJHOM U COLMAIBHOM Cpejpbl,
OTBETCTBEHHOCTH 32 COCTOSIHUE NPHUPOJHBIX PECYpPCOB; YMEHHS U HaBBIKAM
Pa3yMHOTO MPUPOJONOIL30BAHMS, HETEPIIUMOIO OTHOIICHHUS K JEHCTBUSIM,
OPUHOCSIIUM BpeJ HKOJOTHHU; TMPUOOPETEHHUs OIbITa SKOJOT0-HaIpaBICHHON
NeSATETbHOCTH.

MeTanpeaMeTHblIe Pe3yJIbTAThI:

- CaMOCTOSITEJILHO OIpPEAENATh LENH, 3a7aBaTh MapaMeTpbl U KPHUTEpPHUH, IO
KOTOPBIM MOKHO ONPEJEIUTh, UTO LI€JIb JOCTUTHYTA;

- OLIEHUBATh BO3MOYKHBIE IOCJIEACTBUS JOCTUKEHUS MOCTABICHHOW UEIH B
NeATEIbHOCTH, COOCTBEHHOM KM3HU U KU3HH OKPY’KAIOIIUX JIFOJI€, OCHOBBIBASChH
Ha COOOPAKEHUSIX STUKHU U MOPAJIH;

- CTaBUTh W (HOPMYJIUPOBATH COOCTBEHHBIC 3ajau B 0O0pa3oBaTEIbHOM
JEATEIIbHOCTH U )KM3HEHHBIX CUTYalUsIX;

- OLIEHUBATh PECYPCHI, B TOM YHUCJIE BPEMS U IPYTHE HEMATEPUAIIBHBIE PECYPCHI,
HEO0OXOAUMBIE TSI IOCTHKEHUS TIOCTABJICHHOM 11€IH;

- BBIOMpaTh MYyTh JOCTHUXKEHUS LIETH, TUIAHUPOBATH PEIICHHE MOCTaBIICHHBIX
3a/1a4, ONTUMHU3UPYSI MaT€pUAIIbHbIE U HEMATEPUAIbHBIE 3aTPATHI;

- OpraHu3oBbIBaTh A((PEKTUBHBIA TMOUCK PECYpCOB, HEOOXOIUMBIX IS
JOCTH>KEHHSI IOCTABJIEHHOM 1LENH;

- CONOCTABJISITH MOJYYEHHBIN pe3yJabTaT ACSITENbHOCTU C TOCTABICHHOM
3apaHee LEbIO.

- WCKaTh W HAXOJUTh OOOOIIEHHBIC CIOCOOBI PEIICHHS 3ajay, B TOM YHCIE,
OCYUIECTBJISATh Pa3BEPHYThIM MH(OPMAIMOHHBIN MMOUCK U CTaBUTh Ha €ro0 OCHOBE
HOBbIE (yueOHbIC U MTO3HABaTEIbHbBIC) 3a/1a4H;

- KpUTHYECKH OLIEHWBATh M WHTEPIPETHPOBATh HH(OPMAIMIO C pPa3HbIX
MO3UIIMNA, pacrno3HaBaTh M (PUKCHPOBATh MPOTHUBOPEUYUS B HMHPOPMAIIMOHHBIX
HMCTOYHUKAX;

- HCHOJIb30BaTh  PA3JIMYHbIE MOJEIbHO-CXEMaTUYECKUE CpPEICTBA IS
MPEJICTABJICHNS CYIIECTBEHHBIX CBSI3€M M OTHOIIEHUW, & TaKXe€ IPOTUBOPEUM,
BBISIBIICHHBIX B HH(POPMAIIMOHHBIX UCTOYHHUKAX;

- HaXxOJUTh W MPUBOJUTH KPUTHUUECKHE apTyYMEHThI B OTHOILICHUM JEHCTBUU U
CY>KIEHUH Jpyroro; CHOKOMHO M pa3yMHO OTHOCUTBCA K KPUTHYECKUM
3aMEYaHUSIM B OTHOILIEHUHU COOCTBEHHOIO CY)KJICHMs, pacCMaTpuUBaTh MX Kak
pecypc cOOCTBEHHOTO pa3BUTHSI;

- BBIXOAUTH 32 paMKH y4€OHOTO MPEAMETa U OCYIIECTBIIATD 1IeJIeHANPABICHHBIHI
MOMCK BO3MOXKHOCTEH JJI1 IIMPOKOIO MEepeHoca CPEJCTB U CIOCOOOB ACHCTBUS;

- BBICTpauBaTh WHIUBUIYAIbHYIO OOpa30BaTEIbHYI0 TPACKTOPHUIO, YUHUTHIBAS
OTPaHUYEHHUS CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OIPAHUYCHUS;
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- MEHSTh M YJEPKUBATh Pa3HbIC MMO3UIIMH B IIO3HABATEIHHOU IEATETLHOCTH.

- OCYIIECTBJIATH JICJIOBYI0 KOMMYHHMKAIIUIO KaK CO CBEPCTHHUKAMH, TaK U CO
B3pPOCJIBIMH (KaK BHYTPU 00pa30BaTCIIbHON OpTraHHU3alliy, TaK U 3a €€ MPECIaMHu ),
noj0upaTh MAapTHEPOB JJISA JECJIOBOM KOMMYHHMKAIMM HMCXOAS W3 COOOpaKeHUM
PEe3yIbTAaTUBHOCTH B3aMMOJICHCTBHSI, a HE JTUYHBIX CUMIIATHH;

- TIPU OCYIIECTBJICHUU TPYIIOBOH pabOTHl OBITh KaK PYKOBOIAUTCIIEM, TaK H
YJICHOM KOMaHJIbl B pa3HBIX POJAX (FCHEpATOp HJCH, KPUTUK, HCIIOIHHUTECIIb,
BBICTYNAIONINHI, SKCIIEPT U T.1.);

- KOOPJIMHUPOBATH ¥ BHITIOJIHATH PaOOTy B YCIOBUSX PEATLHOTO, BUPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS,

- pa3BepHYTO, JIOTMYHO W TOYHO U3JaraTh CBOIO TOYKY 3pEHUS C
WCITOJIb30BAHUEM aJICKBATHBIX (YCTHBIX U TMCHMEHHBIX ) SI3LIKOBBIX CPE/ICTB;

- pacmo3HaBaTh KOHQIMKTOTCHHBIE CUTYAIlUH W TIPEIOTBpAIIaTh KOHMIUKTHI 10
WX aKTUBHOM (ha3bl, BRICTPAUBATh JCIOBYIO M 00pa30BaTEIbHYI0 KOMMYHHUKAIIUIO,
n30erast JIMYHOCTHBIX OIICHOYHBIX CYXKJICHHI.

10 kaacc
IIpeaMeTHBIE pe3yabTaThI

[IpenMeTHbIC pe3yNbTaThl H3yYEHUS YUeOHOro mMpeaMeTa «XHUMHUSDY
OTPaXKAIOT:

1) chopmMupoBaHHOCTH MPEACTABICHUM O MECT€ XHUMHUU B COBPEMEHHOM
HAay4YHOW KapTHHE MHpA; MOHUMAHUE POJIM XUMHUHU B (DOPMUPOBAHUM KPYro3opa u
GyHKIIMOHATIFHOM TPAMOTHOCTH YeJIOBEKA JIJIsl PEIICHUSI MPAKTHUYECKUX 3a/1a4;

2) BJIAJICHHE OCHOBOINOJIArAlOUIUMU XUMUYECKUMH TOHATHAMH, TEOPHUSIMU,
3aKOHAaMM W  3aKOHOMEDHOCTSMH; YBEPEHHOE II0Jb30BaHUE XMMHUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

3) BJIaICHUC OCHOBHBIMHU METOJAMM HAYUYHOI'O ITIO3HAHUA, UCITIOJIb3YyCMbIMU B
XUMUH: H&6J’IIOI[CHI/I€, OIMKMCaHucE, HN3MCPCHUC, 9KCIICPUMCHT, YMCHHC
O6pa6aTBIBaTB, OOBICHSATH PE3YIbTAThl HIPOBCACHHLIX OIILITOB M JCJIaTh BBIBOJLI,
TOTOBHOCTH M CIIOCOOHOCTH NPpUMCHATL MCTOAbI IIO3HAHHA IIpU PCIICHHUHA
IMPAKTHYCCKUX 3a7a4,

4) chopMUPOBAHHOCTH YMEHHS JaBaTh KOJHMYECTBCHHBIC OIICHKH U
MPOBOJIUTH PACUETHI IO XUMUYECKUM (POpMyJiaM U YpaBHEHUSIM;

5) BuajeHue MpaBUIAMU TEXHUKH OE30MACHOCTH TMPU HCIOJIh30BAHUU
XAMHUYECKUX BEILIECTB;

6) c(hOPMHUPOBAHHOCTh COOCTBEHHOM TIO3MIIMK I10 OTHOIICHHIO K
XUMUYECKON MHPOPMAIIHH, ITOTYyIaeMOM M3 pa3HbIX HCTOYHUKOB.



OOyuaromuiicst HAYYUTCH:

pacKkphIBaTh Ha IpUMEpax poJib XMMHUU B (POPMHUPOBAHUU COBPEMEHHOMN
HAay4YHOW KapTHUHBI MUPA U B IPAKTUYECKOMN AEATEIHLHOCTH YEJIOBEKA;
JIECMOHCTPUPOBATh HA MPUMEPAX B3aUMOCBSI3b MEXKIY XUMUEH WU IPYTUMHU
€CTECTBEHHBIMU HAYKAMU;

pacKpbIBaTh Ha MIPUMEPaxX MOJIOKEHUSI TEOPUM XUMHUYECKOTo cTpoeHus A.M.
bytneposa;

noHuMarth (usnyeckuit cmpica Ilepuoaudeckoro 3akona /.M. Menneneena
M Ha €r0 OCHOBE OOBSICHATH 3aBUCHMOCTb CBOMCTB XMMHYECKHUX DJIEMEHTOB
1 00pa30BaHHBIX UMU BEIIECTB OT AJICKTPOHHOTO CTPOCHUS aTOMOB;
OOBSCHATh TPUYMHBI MHOTOOOpa3ws BEMIECTB HA OCHOBE OOIMHNX
MPECTaBICHUN 00 UX COCTaBE U CTPOCHUHU;

MPUMEHSTH TpaBUjia CUCTEMATUYECKON MEXKIYHApOJAHOM HOMEHKIATYphI
KaK CPEJICTBA pa3IMYCHHUS M HUJICHTH(UKAIIMHA BEIIECTB M0 MX COCTaBY H
CTPOCHHUIO;

COCTaBJIATh MOJICKYJIIDHBIE W CTPYKTYpHBIE (OPMYJIbI OpPraHUYECKHUX
BEIIECTB KaK HOcHUTeNe wuH(OpMalMu O CTPOCHUHM BEIECTBA, €ro
CBOMCTBaX U MPUHAJIC)KHOCTH K OMPE/ICTICHHOMY KJIACCY COSTMHEHMUIA;
XapakTepu30BaTh OPraHUYECKUE BEIIECTBA IO COCTaBY, CTPOCHUIO U
CBOMCTBAM, YCTAHABJIMUBATh MPUUYUHHO-CJIEJACTBEHHBIC CBS3M  MEXIY
JTAaHHBIMU XapaKTEPUCTUKAMU BEIIICCTBA;

MIPUBOJUTH MPUMEPHl XUMHYECKUX PEAKIU, PAaCKPBIBAIOIINX XapaKTEPHBIE
CBOMCTBA THUIIMYHBIX MPEJICTABUTENIEH KJIAaCCOB OPraHUYECKHX BEIIECTB C
HEJbI0 UX UICHTU(DUKAIIMU U 00BSICHEHUS 00JIaCTH MPUMEHEHUS;
MPOTHO3UPOBATh BO3MOXKHOCTh TIPOTEKAHUSI XUMUUYECKUX peakiui Ha
OCHOBE 3HAHMUM O THUIAX XMUMHUYECKOW CBSI3U B MOJICKYJIaX PEareHTOB U UX
PEaKIMOHHOM CITIOCOOHOCTH;

MCIOJIb30BaTh 3HAHUA O COCTaBE, CTPOCHUM W XUMHUUYECKHX CBOMCTBaX
BEIIIECTB ISl 0€301aCHOI0 MPUMEHEHHUS B MPAKTUYSCKOM eI TEIIHbHOCTH;
MPUBOJAUTHL  MPUMEPHl  MPAKTUYECKOTO  HCMOJIb30BaHUS  MPOAYKTOB
nepepaboTKu HEePTH W  TMPUPOJHOTO Tas3a, BBICOKOMOJEKYJISIPHBIX
COeMHEHUN  (MOJIMATWIICHA, CHUHTETHUYECKOTO Kayudyka, alleTaTHOTO
BOJIOKHA);

MIPOBOJIUTH OMBITHI IO PACIIO3HABAHUIO OPTaHMYECKUX BEIIECTB: TJIUIIEPUHA,
YKCYCHOM KHCJIOTHI, HETPEIETbHBIX KUPOB, TIIFOKO3bI, Kpaxmasia, OeJIKoB — B
COCTaB€ IMHUILEBBIX MPOAYKTOB U KOCMETUUYECKUX CPEJICTB;

MPOBOJUTh  pacyeThl HA  HAXOXKJCHUE  MOJEKYJSIpHOH  (popMyIibl
VIJIEBOJIOpOa IO MPOAYKTAaM CrOpaHUsl U TI0 €ro OTHOCUTEILHOMN
IUIOTHOCTH M MaCCOBBIM JIOJISIM DJIEMEHTOB, BXOSIINX B €TI0 COCTaB;

O0yyaromuiicst MOJy4YUT BO3MOKHOCTh HAYYUTHCS
UTLTIOCMPUPOBAMb HA NPUMEPAX CMAHOGNIEeHUe U I80JI0YUI0 OP2aAHUYECKOU
XUMUU KAK HAYKU HA PA3TUYHBIX UCTNOPUYECKUX IIMANAX ee Pa36Umusl,
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® UCNONBL306AMb MEMOObl HAYYHO20 NO3ZHAHUS NPU BbINOJHEHUU NPOEKMO8 U
VUeOHO-UCCIe008aAMENbCKUX  3a0a¥ N0 U3YYEHUID CBOUCMS, Chocob08
NOJYYeHUs. U PACNO3HABAHUSL OPSAHUYECKUX BeUeCms;

® 00bsACHAMbL NPUpPody U CHOCoObL 00PA30BAHUSL  XUMUUECKOU  CBA3IU.
KOBAIEHMHOU  (NONAPHOU,  HENOAAPHOU),  UOHHOU,  MEemalludyecKou,
8000pPOOHOI — C YeNblo onpedeseHUsi XUMUYECKOU AKMUBHOCU 6eUeCme,

® YCMAaHABIUBAMb 2EHEeMUUECKYI0 C653b MeHCOY KIACCAMU Op2aHUYeCKUX
sewecms 051 0OOCHOBAHUS NPUHYUNUATLHOU BO3MONCHOCMU NOJYYEeHUs]
OpeaHu4ecKux coeOuHeHull 3a0anH020 COCMABa U CMpoeHUs.,;

® YCMAHABIUBAMb B3AUMOCEA3U MeHcOy hakmamu u meopuel, NPUYUHOU U
creocmeuem nNpu - aHanuze NpooleMHuIX  cumyayuii. U  000CHOBAHUU
NPUHUMAEMBIX peUleHUll HA OCHO8e XUMUYECKUX 3HAHULL.

11 xkaace

[IpenmeTHble pe3yabTaThl M3Y4YEHHsS Y4E€OHOTO MpeameTa «XHUMHUS»
OTpaXkaroT:

1) chopMUpOBaHHOCTH MPEACTABICHUM O MECTE XHUMHUU B COBPEMEHHOMU
HAy4YHOM KapTUHE MUpPA; MOHUMAaHHE POJIU XUMUHU B (HOPMUPOBAHUM KPyro3opa u
(GYHKIIMOHATBHOM TPaMOTHOCTHU Y€JIOBEKA JIJI PEUICHUSI MPAKTUYECKUX 3a/1a4;

2) BIaJeHUE OCHOBOIOJATalOIUMH XUMUYECKUMHU TOHSITUSMU, TEOPUIMH,
3aKOHAMHA W 3aKOHOMEPHOCTSIMM; YBEPEHHOE IIOJIb30BAHUE XUMHUYECKOU
TEPMHUHOJIOTHEN U CUMBOJIUKOM;

3) BJIaACHHUC OCHOBHBIMH MCTOAAMH HAYYHOT'O ITO3HAHM:A, UCIIOJIb3YyCMbIMHU B
XUMHU: Ha6J'HOI[eHI/Ie, OIIMCaHHC, HU3MCPCHHC, OKCIICPUMCHT, YMCHHUC
06pa6aTI>IBaTI>, 00BACHATH PE3yJIbTaThl IIPOBCACHHLIX OIIBITOB M JCJIaTh BBIBOIbBI,
TOTOBHOCTH M CITOCOOHOCTH NPpUMCHATL MCTOAbI IIO3HAHHMA IIpU PCIICHHUHA
MMPAaKTHYCCKUX 3a7a4,

4) cpopMUPOBAaHHOCTh YMEHHUSA JaBaTh KOJMYECTBEHHbIC OICHKU U
MPOBOJIUTH PACUETHI IO XUMUYECKUM (POpMYJIaM U YpaBHEHUSIM;

5) BnajeHuWe TpaBUIAMHU TEXHUKH O€30MMacHOCTH TMPHU HCIOJIH30BAHUHU
XUMHYECKUX BEIIECTB;

6) c(hOpMUPOBAHHOCTh COOCTBEHHOW TIO3UIIMM [0 OTHOIICHHUIO K
XUMUYECKON MHPOPMAIIHH, TTOTYyIaeMOM U3 pa3HbIX UCTOYHUKOB.

BbInyCKHMK HAYYUTCH:

— BJIaJIETh TpaBWJIaAMU M TpUEeMaMu Oe30mMacHOM paboThl ¢ XUMHUYECKUMU
BEII[ECTBAMH U TAOOPATOPHBIM 000pPYIOBaHUEM;

— YCTaHaBIIMBATh 3aBHCHUMOCTHh CKOPOCTH XMMUYECKOW PEaAKIMH U CMEIEHUS
XUMHUYECKOTO PABHOBECHsI OT Pa3IMYHBIX (PAKTOPOB C IIEIBIO OIPEACIICHUS
ONTUMAJIbHBIX YCJIOBUH MPOTEKAHMS XUMHUECKHUX MPOIIECCOB;

—  MPUBOJUTH MPUMEPHI THIPOJIN3A COJICH B TOBCEAHEBHOM KM3HU YEIIOBEKA;
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— TMPUBOIUTH TPUMEPHl OKHCIUTEIHLHO-BOCCTAHOBHUTEIBHBIX pEaKIuid B
PUPO/IE, MPOU3BOJCTBEHHBIX MPOIIECCaX U KU3HEICITCIbHOCTH OPTaHU3MOB;

— BJIaJICTh MpaBWJIaMHU OE30MaCHOTO OOpaIleHUsS C CJIKUMH, TOPIOYUMH U
TOKCHUYHBIMH BEIICCTBAMH, CPEJICTBAMH OBITOBOM XUMUU;

— OCYHIICCTBJIATH IIOMCK XUMHUYCCKOH WH(OpMAnMd IO  Ha3BaHUSM,
uacHTUGUKATOPaM, CTPYKTYPHBIM (pOpMyJiaM BEIIECTB;

— KPUTHYECKH OIICHMBATh W HMHTEPIPETUPOBATH XUMHUYCCKYIO HMH(OpMAIIHio,
COZIEpPKAIIYIOCST B COOOIIEHUSX CPEICTB MAaccoBOWM uWHMOpMaImu, pecypcax
WuTepHeTa, HAYYHO-TIOMYJIIPHBIX CTaThsIX ¢ TOYKW 3PCHUS €CTECTBEHHO-HAYYHOU
KOPPEKTHOCTH B NEJSAX BBISABJICHHS OIIMOOYHBIX CYKIECHUH M (POPMUPOBAHUS
COOCTBECHHOM MMO3UIINH,

— TMPEACTaBIATh NYTH PEIICHHs TJI00aTbHBIX TMPOOJIEM, CTOSIIHUX TEpen
YEJIOBEUECTBOM: IKOJIOTHYCCKUX, DHEPTETUYCCKUX, CHIPbEBBIX, U POJIb XUMHHU B
peIIeHUH 3THX MPOOIIEM.

— TPUBOAUTH MPUMEPHl XUMHYECKUX PEAKIMHA, PACKPBHIBAIOIIMX OOIIHe
XUMHUYECKHE CBOMCTBA IIPOCTHIX BEIIECTB — METANIOB U HEMETAJIOB.

BI)IHyCKHI/IK MOJIYYUT BO3SMOKHOCTD HAYIHUTLCH:

—  WLIOCMPUPOBAMb HA NPUMEPAX CMAHOBIEHUE U IB0TIOYUIO OPCAHUUECKOLL
XUMUU KAK HAYKU HA PA3TUYHBIX UCHOPUYECKUX IMANAX ee pa3eumusl,

—  UCNONIL308AMb MEMOObl HAYYHO20 NO3HAHUSL NPU BbINOJHEHUU NPOEKMO8 U
YUeOHO-UCCNe008ameNbCKUX 3a0ay NO U3YUEeHUI0 CBOUCME, CNOCOD08 NONIYYeHUs U
PACNO3HABAHUSL OP2AHUYECKUX BeUieCms;

—  00BACHAMb NPUPOOy U CHOCOObI  00PA30BAHUS  XUMUUECKOU  CBA3U:
KOBAIEHMHOU (NONAPHOU, HENOJIAPHOU), UOHHOU, MEMALIUYECKOL, 8000POOHOU — C
Yenvio onpeodeeHUsi XUMUYeCKOU AKMUBHOCMU eujecme;

— ¢gopmyruposams  yenvp  uccied0o08aHus,  GblOGUAMb U NPOBEPAMb
9KCNEePUMEHMATLHO 2UNOMeE3bl 0 XUMUUECKUX CBOUCMBAX 6eujecms HA OCHOBe UX
cocmasa u CmMpoeHus, ux CnocoOHOCMU 6CMYNAamsv 6 XUMUdecKue peaxkyuu, o
xapaxmepe u npoOyKmax pa3iuiHblx XUMU4eCcKux peaxkyuil,

—  CamMocmosimenbHo NIAHUPOBAMb U NPOBOOUMb XUMUUECKUe IKCHNEePUMEHMb]
c cobnrodeHuem npasuil 6e30nacHol pabomovl ¢ ewecmeamu u 1abopamopHuvIm
obopyoosanuem;

—  UHMepnpemupo8amsv 0aHHble 0 COCMABE U CIMPOEHUU 8eUleCNE, NOLYYeHHble
C NOMOWBIO COBPEMEHHBIX PUBUKO-XUMUYECKUX MEMOO08;

—  YCMAHABIUBAMb 2EHEMUYECKYI0 CBA3b MeNCOy KIACCAMU OPSAHUYECKUX
sewecms 011 0DOCHOBAHUSL  NPUHYUNUATLHOU — BO3MONCHOCIU  NOJYYeHUs
OpeaHu4ecKux coeOuHeHull 3a0anH020 COCMABa U CMpPOeHUsL;

—  YCMAaHABIUBAMb 83AUMOCEA3U MedHcOy (axmamu u meopuetl, NPULUHOU U
creocmeuem npu aHaiuze npooOIeMHbIX cumyayuil U 000CHOBAHUU NPUHUMAEMbBIX
peuleHuti Ha OCHO8e XUMUYECKUX 3HAHULL.



L. Conep:xkanue y4eOHOro npeamera « XuMus».
10 knacce

OCHOBBI OPraHuvYecKoil XUMHHU

[losBnenne wu pa3BUTHE OPraHUYECKOW XWMHMM Kak Hayku. lIpeamer
OpraHWYECKON XUMHUH. MECTO W 3HAYEHUE OPraHWYECKOW XHMHU B CHCTEME
€CTECTBEHHBIX HAYK.

XHUMHUYECKOE CTPOCHHE KAaK MOPSIOK COEAUHEHHS aTOMOB B MOJIEKYJIE
COTJIACHO MX BaJEHTHOCTH. (OCHOBHBIE TIOJIOKEHUS TEOPUU XHUMHUYECKOTO
CTPOEHHUSI OpraHMYecKux coeauHeHuin A.M. bytiepoBa. YriepoaHsblil CKeJeT
OpraHUYEeCKON MOJEKysbl. KpaTHOCTh XMMHUYECKOUW CBSI3U. 3aBUCHUMOCTh CBOWCTB
BEILIECTB OT XUMHYECKOTO CTPOEHHUs MoJieKyJl. M3omepust u nsomepsl. [loHarue o
dbyHKIMOHATRHOW  rpymme.  [IpuHnuMmbl  KiaccH(UKAIMU  OPTaHUYECKUX
coequHeHur. CucreMaTuyeckas MEXIYHApOJHAs HOMEHKJIATypa W IMPUHIUIIBI
oOpa30BaHUs Ha3BaHUW OPraHUYECKUX COECTUHEHUN.

Ankanbl. Cmpoenue monekyavt memaHnd. ['OMOTOTUYECKUN PAN aJTKAHOB.
I'omonoru. Homenkmarypa. M3oMepusi yriaepoaHOro ckeineta. 3aKOHOMEPHOCTH
M3MEHEHUS (PU3NYECKUX CBOMCTB. XMMHUYECKHUE CBOMCTBA (Ha MpUMepe METaHa U
ATaHa): peaklUu 3aMelleHus (raJoreHupoBaHuUE), AETUIPUPOBAHUS KaK CIIOCOObI
MOJYYEHHS] BAKHENIINX COEAMHEHU B OPraHUYECKOM CUHTE3€. ['opeHne meraHa
KaK OJWH U3 OCHOBHBIX HCTOYHHUKOB TEIUIa B MPOMBIINIJICHHOCTH U OBITY.
HaxoxaeHue B npupojie U NpUMEHEHUE ATIKAHOB. [IoHAmMuUe 0 YUKIOAIKAHAX.

AnkeHbl. CmpoeHue monekynivl smuieHd. I'OMOJOTUYECKUN Psifl aJIKEHOB.
Homenknatypa. M3oMepust yriaepoIHOro CKeJIeTa M MOJIOXKEHUSI KPaTHOW CBSI3U B
MoOJeKyJe. XHUMHUYECKHE CBOWCTBAa (HAa TMpUMEpe OBTUICHA): PpPEaKUUU
IIPUCOEANHEHNS (ramoreHupoBaHue, euopuposatue, rUApaTanus,
2uodpo2anozenuposanue) Kak crnocod mnoiayyeHus (PyHKIMOHAIBHBIX MPOU3BOIHBIX
YTJIEBOIOPOOB, ropenus. [lommMepnsanys dTUiIeHa KaKk OCHOBHOE HalpaBJIEHUE
€ro UCIojab30Banus. [[oMuATHIIEH KaKk KPYITHOTOHHAXKHBIN MPOAYKT XUMHUYECKOTO
npou3BoJcTBa. [ [pumenenne >TuiieHa.

Ankanuenbl M kayuykd. [loHsiTue 00 ankaauMeHax Kak yIJIeBOJOpPOAax ¢
JIBYMSI JBOMHBIMH CBsi3siMU. [lonmmmepusanus nuBuHMiua (Oyramuena-1,3) kak
Croco0 TOJyYeHUs] CUHTETUYECKOro Kayudyka. HaTypanabHbBII M CHUHTETUYECKHM
Kaydyku. Bynkanuzanusa kayuyka. Pe3una. [I[pumeHenue kayuyka v pe3uHBbL.

Anxunbsl. Cmpoenue monexyavt ayemunena. ' OMOIOTUYECKUN Pl ATTKMHOB.
Howmenknarypa. M3omepust yriiepoJHOro CKENEeTa W MOJO0KEHUs KPATHOM CBSI3U B
MOJeKyJe. XHMHYECKHE CBOMCTBA (HAa MOpHUMEPE AalEeTUJICHA): peaKkuu
IIPUCOETMHEHHNS (ramoreHnpoBaHue, euopuposanue, ruapaTanus,
2uopo2ano2eHuposate) Kak crnocod Moy4eHus: MOJIMMEPOB U JAPYTUX IMOJIE3HBIX
MPOAYKTOB. ['OpeHue aneTniieHa Kak HCTOYHUK BBICOKOTEMIIEPATYPHOTO IIAMEHU
JUISl CBAPKU M PE3KU MeTauioB. [[pumeHenne aneTuneHa.

ApeHbl. beH3051 Kak MpEeACTaBUTENb apOMAaTHYECKUX YIJIEBOAOPOAOB.
Cmpoenue monekynvl 6OeHzona. XUMHUYECKHME CBOMCTBA: pEaKUUU 3aMEIICHHS
(rajoreHMpoBaHUE) KaK CHOCO0 TMOJY4YEHUS! XHUMHUYECKHX CpPEJICTB 3allUTHI
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pacTeHull, MpucoennHeHus (THAPUPOBAHKUE) KAK JTIOKA3aTEIHCTBO HEMPEAEITHHOTO
xapakTepa 6enzona. Peakuus ropenus. [Ipumenenue 6en3ouna.

Cruptel. Knaccudukanus, HOMEHKIaTypa, ©30MepHsi CIUpPTOB. MeTaHon U
ATAHOJI KAaK NPEJICTABUTENN MPENeNbHbIX OAHOATOMHBIX CIHUPTOB. XUMHYECKUE
CBOMCTBa (Ha MpUMepe METaHOJa W 3TaHOJIa): B3aUMOJEHCTBUE C HATPUEM Kak
croco0 YCTaHOBJICHUS HaIU4uA THJIPOKCOTPYMIIBI, peakius C
raJIoreHOBOJIOPOJAaMH KaK CIOCO0 MOJyYeHHs] paCTBOPHUTENEH, JeruapaTanus KaK
croco0 TodydeHus: OTuieHa. Peakmuss TOpeHHs: CHOUPTHI Kak TOILIKBO.
[Ipumenenne MeraHosia W dTaHojia. DU3MOIOTHYECKOE MCHWCTBHE METaHOJA M
ATaHOJIa HA OPTaHWU3M YEJIOBEKA. DTHJICHIJIMKOJIb U TIUIEPUH KaK MPEICTABUTEITN
MpPeAeTbHBIX MHOTOATOMHBIX CIIUPTOB. KauecTBeHHAs peakiysi HA MHOTOATOMHBIC
COUPTBl W €€ TMPUMEHCHHE A pAcllO3HAaBaHWS TJIMIIEPUHA B COCTaBE
KOCMETHYECKHX CcpenctB. IlpakThueckoe TpUMEHEHHE OSTHUJICHTJIUKONIS |
TIIMIEPUHA.

®enon. CtpoeHue Mosekylbl (eHona. B3aumHoe 6iusHue amomos 8
Mmonexyne ¢henona. Xumuueckue C80UCMBA. 83AUMOOEUCMBUE C HAMPUeM,
euopoxcudom nampus, bpomom. llpumenenue penona.

Anpnerunpl. Metananp (opManbpaerua) W 3TaHadb (aleTalbJACTH) Kak
NPEACTaBUTENIN  TPEACIbHBIX  albJeruioB. KauecTBeHHbIE peakiuu  Ha
KapOOHWIIbHYIO Tpymmy (peakius «cepeOpsHOTO 3epKajiay, B3auMOJIEHCTBHE C
ruapokcuiom mean (II) m ux mnpuMeHeHue sl OOHApYKEHUS MPENETbHBIX
NBJICTUIIOB B TPOMBINIJICHHBIX CTOYHBIX BOAaX. TOKCHYHOCTH ajibJICTHIOB.
[Tpumenenue hopmalibieruaa v aleTaabIeTH A,

Kap6oHOBBIE KHUCIOTHI. YKCYCHAsI KUCJIOTa KaK MPEICTABUTEIb MPEASTHHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT. XWMHYECKHE CBOWCTBa (Ha MpuMepe
YKCYCHOM KHCJIOTHI): PEaKIIUU C METaNIaMH, OCHOBHBIMH OKCHJIaMH, OCHOBAaHUSIMU
U COJSIMA KaK TIOJATBEPXKACHHE CXOJCTBA C HEOPraHWYECKUMH KHCJIOTaMHU.
Peakiust sTepudukanmm Kak crnocod MoydeHus CIokKHBIX 3¢upoB. [Ipumenenue
yKCycHOM kuciothl. [IpencraBnenue o BeICITUX KapOOHOBBIX KUCIOTAX.

Cnoxuple 2¢upsl U xkupbl. CioxHble 3(QUPHI  KaK  MTPOTYKTHI
B3aMMOJICUCTBUS KapOOHOBBIX KHCJIOT CO chnupTamMu. [IpuMeHeHue CIOXKHBIX
7(¢UpOB B MUIEBON U TaphIOMEPHON MPOMBINIIEHHOCTH. JKUPBI KaK CIOKHbBIE
7GUpHI TIIUIEPUHA U BBICIIUX KapOOHOBBIX KUCJIOT. PacTuTenbHBIE W KMBOTHBIC
KUPBI, WX COCTaB. Pacro3HaBaHWe pacTUTEILHBIX J>KHPOB Ha OCHOBAaHWUU WX
HETpeaenbHoro Xapakrepa. [Ipumenenue xupos. ['UaApoIHu3 WM OMBUICHHE KUPOB
KaK CIoco0 IMPOMBIIUICHHOTO TIOJIYYCHHS COJICH BBICIINX KapOOHOBBIX KHCIOT.
MpbL14 Kak COJIM BBICHIMX KapOOHOBBIX KUCIOT. Morolue CBOMCTBA MbLIIA.

VYraesoawsl. Kiaccudukanus yriaeBomoB. HaxokjaeHue yrieBojgoB B
npupone. [roko3a Kak anmpaeruaocnupr. bpokeHue rmroko3bl. Caxaposa.
Tuoponuz caxaposvl. Kpaxman W TEIIOI03a KaK OMOJOTUYECKHUE TOJHMEDPHI.
XUMHYECKHE CBOWCTBA Kpaxmanga U MEJUTION03bl  (TUAPOIN3, KadeCTBEHHAs
peakiusi ¢ MOJ0OM Ha Kpaxmall U €€ MPUMEHEHHUE /i1 OOHApYKEHUS Kpaxmayia B
npoaykTax nurtanus). [I[pumeHnenrne u Ouomornyeckasl poiab yrieBojoB. [lonsTue
00 MCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEPE alleTaTHOTO BOJIOKHA.
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WnenTudukanust opraHMuecKux COeIUHEHUN. [ enemuyeckas cesa3b MeHcoy
KIACCAMU — Op2aHUYecKux  coeouHeHuu. TUIBl XUMHUYECKUX peakuuil B
OpPTaHNYeCKON XUMHUU.

AmuHokucHOTHL U Oenku. CocTaB M HOMEHKJIATypa. AMHUHOKHCIIOTBI Kak
am@oTepHble opraHuyeckue coeauHeHus. llentuanas cBs3b. buonormueckoe
3HAYCHUE 0-aMUHOKUCIOT. OO0slacTd NPUMEHEHHs AaMHMHOKUCIOT. benku kak
npupojiHbie OuononuMepsl. CocTaB U CTpoeHUE OENKOB. XMMHUYECKHE CBONCTBA
OenkoB: ruaponu3, JAeHarypanus. OOHapyxeHue O€IKOB TMpPH  MOMOIIH
KayeCTBEHHBIX (IBETHHIX) peakuuil. [IpeBpareHuss GenKOB MUIU B OpPraHU3ME.
buonornueckue GyHKIIUU OEIKOB.

Teopusi XMMHYECKOr0 CTPOEHUHA OpraHuvyeckux coeauHenuii. Ilpupoaa
xumuyeckux cBsaseii(34.) Oprannueckune BemecTBa. OpraHuyeckas XUMHS.
CraHOBNIEHHE OPraHUYECKOW XMMUU KaK Hayku. [Ipeomem opeaHuueckou Xumuu.
Mecmo u 3Hauenue op2anuyeckou XuMuu 6 cucmeme ecmecmeeHnbvlx Hayk. Teopus
XUMHYECKOTO CTPOCHHS BEMIECTB. OCHOBHbIE NONOICEHUs MEOPUU XUMUYECKO20
cmpoenusi opeanuyeckux coeounenuii A.M. Bymneposa. YTnepoAaHbIA CKeleT.
N3omepus. M3omepsl.

CocTosiHUE DJIEKTPOHOB B aTOME. OHEPreTUYECKHE YPOBHU U IOJAYPOBHHU.
OJEeKTpOHHBIE OpOUTANHU, S- BJUIEKTPOHBI U p — 3JEKTpoHbl. CHUH 3JIEKTpPOHA.
CnapeHHble  DJIEKTPOHBI.  DneKkTpoHHas  KoHdurypauus.  I'paduueckue
AIIEKTPOHHBIE (POPMYIIBI.

Kpamnocms xumuueckou ceazu. INEKTPOHHAA MPUPOJA XUMHUUYECKUX CBS3EH, NU
CBS3b M CUI'Ma CBsI3b. MeETOJ BaJCHTHBIX CBA3EH. 3asucumocms c8oUCme euecms
om  xumuyeckoeo cmpoenus monexkyn.  Kiaccupukauus — opraHU4ecKHX
coenuHeHuil. Cucmemamuyeckas MeHCOYHAPOOHASI HOMEHKIAmypa U NPUHYUNDL
00pazosanus HA36aHUl opeaHuyeckux coeourenu. OyHKIMOHAIbHAS TPYMIA.

Yraesoaopoasi (94.)

[Ipenenbubie yrieBoopoasl (ankanbl) (24.) Bo30ykaeHHOE COCTOSHHME aTtoMa
yriieposa. ['ubpunuzanus ATOMHBIX opOuTaneu. DIJIEKTPOHHOE 151
MPOCTPAHCTBEHHOE  CTPOCHUE  aIKaHOB. CmpoeHnue  MoOJeKyIvl  Memaua.
Tomonocuueckuit  psio  ankawos. T'omomorn. Homeuxnamypa.  Hzomepus
V2elepooHo20 cKelemd. 3aKOHOMEPHOCMU USMEHEHUs (Qu3u4ecKux Ceoucms.
Xumuueckue ceoticmea (Ha npumepe MemaHa U SMAHA): PEaKyuu 3ameujeHusl
(eanoeenuposanue), 0e2uopupoBanusi KAK CHOCOObl NOJYUEeHUs BANCHEUUUUX
coeOuHeHull 8 opeanuieckom cunmese. I openue memana Kak 0OUH U3 OCHOBHBIX
UCMOYHUKO8 mMenia 6 npomviuiienHocmu u ovimy. Haxoowcoenue 6 npupooe u
npumeHnenue aikanos. [ alOreHONnpPOU3BOJHBIE AJKAHOB. KpaTtHbeie cBs3u.
Ilonusmue o yuxnoankanax.

JlabopaTopHble UM TpakTHYECKHUE paboThl KoHcmpyuposanue uiapocmepicHesblx
Mmooenel MOJeKyl OPeAHUYECKUX BeUleCms.
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Henpenenvubie yrieBomopoabl (44.) Aakenvl. CmpoeHnue MoNeKyabl IMUieHd.
L'omonoeuueckuii psio ankenos. Homenxnamypa. Hzomepus yenepoonozo ckeiema
U NONOJCeHUs: KpamHou cea3u 6 Mmoaekyie. lIpocTpaHCTBEHHas U30MEpHs
(crepeonsomepus).Sp? — ruOpuansanus. ITeH (3TUIEH). Xumuueckue c6oucmea
(Ha  npumepe  dMuieHa):  peakyuu  NPUCOeOUHeHUs  (2alo2eHuposanue,
2uopuposatue, cuopamayus, 2UOpPo2aI02eHUposarue) Kaxk cnocodb noaydeHus
@DYHKYUOHANBHBIX ~ NPOU3BOOHLIX  Y2le8000pP0008, 20peHusl. [TpaBuio
MapkoBHukoBa.  [lonumepuzayusi smuieHa KaKk OCHOBHOE HANPABIEHUe e20
ucnov3oeanusi. BeICOKOMONEKYISIpHBIE coeuHeHusl. KauecTBeHHbIE peakiuu Ha
JBOMHYIO CBsI3b.  [lonusmunen Kax KpYNHOMOHHANCHBIN NPOOYKM XUMUYECKO20
npoussoocmea. llpumenenue smunena.

Ankaouenvl u xayuyku. Ilowsmue 06 ankaoueHax Kaxk )2n1e8000po0ax ¢ 08YMsl
0gotiHbiMu  céazamu. VIzomepuss u HomeHkiatypa. JuBunwi (Oyraauena-1,3).
N3omnpen (2-metundyraauen-1,3). ConpsxkéHHble nBoOWHbIE CBA3U. [lomyuenue u
XMMHYECKHE CBOMCTBA aJikaJneHOB. Peakinu nmprcoennHeHus (raJloreHUpPOBAHNS)
U TOJUMEpH3aluU alIkaaueHoB. [lonumepuszayusa ousununa (bymaouena-1,3) kax
CnocoO NonyyeHus CUHmMemuyecko20 Kayuyyka. Hamypanvuoll u cunmemuueckuii
Kkayuyku. Byakanuzayus xayuyka. Pesuna. [Ipumenenue kayyyka u pe3uHbl.
Anxunvl. CmpoeHue Mmonekynvl ayemuiena. Iomonoeuueckuii psao aiKuHos.
Homenxnamypa. Hzomepus yenepoonozo ckenema u noaodxiceHus KpamHou Ces3u 8
monexyne. MexknaccoBasi uzomepus. sp-I mbpunuzanus. Xumuveckue ceoticmea
(ha npumepe ayemuneHa): peaxkyuu  HNPUCOCOUHEHUs  (2al02eHUposaue,
2uopuposatnue, cuopamayus, 2UOpPo2aI02eHUposanue) Kaxk cnocodb noaydeHus
HONUMEPOB U OpY2UX NONE3HbIX NpoOyKmos. 1 opeHue ayemuneHa Kaxk UCMOYHUK
8bICOKOMEMNepamypHo2o niameHu OJisl c6apKu u pesku memannos. llpumenenue
ayemuiena.

JlaGopatopHsble u mpakTHUeckune padboTs! [lomydeHne sTHIeHa ¥ OIIBITHI C HUM.
Apenwvi (apomaTuueckue yraeBogopoasl) (14.) M3omepust u HoMeHknarypa. beuzon
KaK npeocmasumens apoMamuieckux y2ne6000po0os. CmpoeHue MOJeK)Ibl
oenzona. Tomyon. M3omepus 3amecTuTeneid. Xumuueckue ceolicmea. peaxkyuu
3amewjeHuss (2an02eHuposanue) Kaxk Cnocod HNOMYYeHUs XUMUYEeCKUX Ccpeocme
3auumol  pacmeHull, HPUCOCOUHEHUsT (2UOPUPOBaHue) Kak O00KA3AMeNbCMBO
HenpeodenvbHo20 xapaxkmepa Oeusona. Peaxyus zopenus. Ilpumenenue 6Gewnsona.
[Mectummnapl. ['eHeTmueckass CBsS3b apeHOB C JPYTHUMH  YTJIEBOJOPOJAMHU.
[IpupoaHbie HMCTOYHUKH YIJIEBOJAOPOJOB (24.) [Tpuponnsiii ra3. Hedts.
[Tonytheie HedTsHBIe Ta3bl. Kamennsiii yroas. IlepepadoTtka nedru. Ileperonka
Hedtu. Pexktudukanmonnas kojonHa. bensun. Jlurpown. Kepocun. Kpexunr
He(dTenpoaykToB. TepMudecKuil U KaTaaTuTUYeCKuid KpeKuHru. [luposnus.
JlabopaTopHble u npakTudeckue padoTbl O3HaKOMIIEHHE ¢ 00pa3liaMy MPOTYKTOB
HedTenepepabOTKu

13



Kucaopoacoaep:xamme opranndeckue coequnenus (11 4.)

Cnupmoi(24.)  Knaccugpuxayus, HOMeHKIamypa, usomepuss  CRUpPMOS.
OpHoaToMHbIE TpefenbHble  COUpThl. @DYHKIMOHANbHAS TpYINa CIUPTOB.
M3oMepuss 1 HOMEHKJIATypa COUPTOB. Memanon u 5maHon Kak npedcmasumenu
npeoebHbIX 00HOAMOMHBIX chnupmos. [lepBUYHBIN, BTOPUYHBIA M TPETUYHBIN
atoM yraepoja. Bonmopomnasi cBsizb. Xumuueckue ceouicmea (Ha npumepe
MEmaHoaa u 3Manona); 83aumooelcmeue ¢ Hampuem Kak cnocob yCmanoeieHusl
Hanuuus 2UOPOKCOSPYNNbL, PeaKyusl ¢ 2al02eH08000POOAMU KAK CROCOD NOJIYYeHUs.
pacmeopumeneu, oecuopamayusi KAk cnocod nonyuenus smunena. Peakyus
2opeHus: cnupmul Kax monaueo. llpumenenue memanona u smanona. CiupToBOe
opoxxenue. DepMeHThl. Bomoponnbie cBs3U.  Dusuonozuueckoe  Oelicmeue
MEmaHoAa u SMaHoNa Ha OP2AHU3IM 4el068eKd. ATKOTOIU3M.

MHoOroaToMHbIE CIUPTHL. DMUNEH2IUKONb U 2IUYepUH Kak npeocmasumenu
npeodenbHblX MHO20AMOMHbBIX CHUpmMOo8. XUMHUYECKHE CBOWCTBA MPEETbHBIX
MHOTOAaTOMHBIX CIIUPTOB. Kauecmeenuas peaxyus Ha MHO20AMOMHbIE CRUPMbL U
ee npumeHenue OJisi PACNO3HABAHUS 2IUYEPUHA 8 COCMAge KOCMEemuuecKux
cpeocms. lIpakmuyeckoe npumenenue SMuneH2IuKos U 2Iuyepund.
JlaGoparopHble u mpakTUueckue padotsl Okucienue 3tanosaa okcuaoM meau (I0).
PactBopenue riuiieprHa B Bojie U peakuus ero ¢ rugapokcuiom meau (11).

®Denon (1u.) Cmpoenue monexynvl gpenona. Bzaumuoe nusHue amomos 8 MojeKyJe
¢enona. ApomaTHuecKkue CIUPTBL. Xumuueckue c8OUCMBA: 83AUMOOeUcmeue ¢
Hampuem, 2uOpoKcuoom Hampus, opomom. KaudecTBeHHas peakuus Ha (EHOI.
Ilpumenenue gpenona.

JlaGopaTopHbIe U MpaKTHYECKHE pabOThl XUMHUYECKHE CBOMCTBA (heHOIIa
KapOonunbHble coennuenus (34.)

KapGonwnbnast rpynma. AnpaerujgHas rpymnmna.  Anvoecuodwvl.  Memanans
(hopmanvoecud) u smauansy (ayemanvoecuod) Kaxk npeocmasument NpeodenrbHbixX
anvoezuoos. Keronsl. M3omepuss m HomeHKIaTypa. [lodydeHne W XMMHYECKUE
CBOMCTBa aibJIeTUAOB. Peakiuu OKHUCICHHS U TPUCOCAUHECHHS aJIbJETHIOB.
Kauecmeennvie peaxyuu Hna rapbonunvHylo 2pynny (peakyus «cepeopsnoco
3epKanay, ezaumoodeticmsue ¢ cuopokcuoom meou (II) u ux npumenenue 0
0OHAapYHCeHUss NPeoesibHbIX alb0ecU008 6 HPOMBIULIEHHbIX CHOYHbIX B00AX.
Toxcuunocms anvoecudos. llpumenenue gpopmanvoezuoa u ayemanboe2uod.
Kapb6onoswie kucnomwi. Kapbokcmibnas rpynmna (kapookcorpynmna). M3zomepus u
HOMCHKJIaTypa KapOOHOBBIX KHCJIOT. OIHOOCHOBHBEIC TpeaeibHbIC KapOOHOBBIE
KucioThl. [lomydeHue OJHOOCHOBHBIX TMPEACIBbHBIX KapOOHOBBIX  KHUCJOT.
Vkcycunas kucnoma xax npedcmasumenb npeoeyibHblX 00HOOCHOBHLIX KapOOHOBbIX
Kuciom. Xumuueckue ce0uUcmea (Ha npumepe YKCYCHOU KUCLOMbL): peakyuu ¢
Memaniamu, OCHOBHbIMU OKCUOAMU, OCHOBAHUAMU U CONIAIMU KAK NOOMBEPIHCOCHUE
cxoocmea ¢ Heopeanuyeckumu Kuciomamu. Peaxyus smepugukayuu kax cnoco6
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ROJYYeHUsl CR0JHCHBIX 2¢upos. [Ipumenenue ykcycHot kuciomul. MypaBbuHas
KHucIIoTa. Auerarsl. /Ipedcmasnenue o gblcuiux KapOOHOBbIX KUCTIOMAX.
JlabopaTopHble U npaktuueckue padoTel [loidyueHue u cBONCTBAa KapOOHOBBIX
KHCJIOT.

Cnoxuble 3¢upsl U xupbl (24.)Homenknatypa. I[lomydeHue, XuMHUUecKue
CBOMCTBa CIIOKHBIX dPUpoB. Croorcuvie 3hupbl Kak NpoOYKmsl 83aUMOOEtCMBUS]
Kapbonogvlx kuciom co cnupmavu. Peakuus stepuduxanuu. Ilpumenenue
CHIOJCHBIX IPUPO8 8 nuwledol u nappromeprol npomvluieHHocmu. Kupvl Kax
CIIOJCHBIE IDUPbL 2UYEPUHA U BbICUIUX KapOOHOBbIX Kuciom. PacmumenbHvle u
JHCUBOmMHbBIE Jicupbl, Ux cocmas. Pacno3nasanue pacmumenvHvIX JCUPOE HA
OCHOBaHUU UX HenpedenbHoco xapakmepa. lIpumenenue dcupos. 'uoporus unu
OMbLIeHUE JHCUPOB KAK CNocob NpOMBIUIEHHO20 NOJLYYeHUs COael BblCUIUX
KapOoHosblx Kuciom. Mbwind xax coau evlcuiux xapbonosvix kuciom. Morwwue
ceoucmea molia.

JlabopaTopHble U npakTH4YecKue padboThl PacTBOpUMOCTH XKUPOB, TOKA3aTEIHCTBO
WX HEMpPEAETbHOTO XapaKTepa, OMbUICHHUE KHPOB.

CpaBHEHME CBOWCTB MbUIa MU CUHTETUYECKUX MOIOIIUX CPENICTB.

Venesoowr (3u.) Knaccugurxayus yenesooos. Haxoocoenue yeneeo0oe 6 npupooe.
Momnocaxapuabl. I roko3za kak anvoecuoocnupm. bpoowcenue enoxoswi. Caxaposa.
Tuoponuz caxaposvi. ®pykro3a. Onurocaxapuasl. {ucaxapuasl. [loaucaxapuasbl
Kpaxman u yennonoza rxax oOuonocuueckue nonumepvl. Xumuueckue c8OUCMBEA
Kpaxmana u yeinono3ul (2UOPOaU3, KaYeCmeeHHas peakyus ¢ U00OM HA KPAXMaa u
ee npumeHenue Ons OOHAPYICEHUs KpAXMALAd 6 NPOOYKMAx NUMAHUS).
Ilpumenenue u Ouonocuyeckas ponv yeneeooos. llonamue 00 UCKYCCMBEHHbIX
B0JIOKHAX HaA npumepe ayemamHo2o B0JIOKHA. ['mukoren. Peaxnus
NOJIMKOHACHCAUUU. [lonamue 06 UCKYCCMBEHHLIX B0JIOKHAX HA  Hpumepe
ayemammuo2o 6o10kHa. Anerunueonosa. Kimaccudukaiys BoJIOKOH.
JlabopaTopHble U MpakTUYeCKHe padoThl Perenne s3kcnepuMeHTaIbHBIX 3a7a4 Ha
IIOJIy4EHUE U PACTIO3HABAHUE OPTAHUYECKUX BEIIECTB.

B3anmopericTBrue caxapo3bl ¢ TUAPOKCHAOM KAJIbIUA.

[IpuroroBiieHNE KPaxMaJIBHOTO KJIEUCTEPA U B3aUMOAECHUCTBUE C HOIOM. | maponns
KpaxMaJa.

Pacuernble 3amaum HaxoxmeHue MOJNCKYISIPHON (GOPMYNBI OPTaHUYECKOTO
BEIIECTBA IO €r0 IJIOTHOCTM U MACCOBBIM JOJISIM 3JIEMEHTOB, BXOJIAIIUX B €r0
COCTaB, WJIU IO NPOIYKTaM CTOPaHUS.

A3oTcoaep:xaiye OpraHnveckue coeJuHeHus (54.)

A30TCcozepIKalle OpraHNYeCKUe COEAUHEHUs. AMUHBI. AMUHOIpPYIIA. AHWINH.
[Tonyyenne m XUuMHUYECKHE CBOMCTBA aHWIMHA. Amunokuciomel u 6eaxu. Cocmas
U HOMEHKIamypda. AMUHOKUCIOMbL KaK amM@omepHble opeaHuiecKue coeoOuHeHUs.
llenmuonas cesazv. bunonspusiii noH. [lentuanas (amunanas) rpynna. [lentus.
[Momunentuapl. I'muumH. buonocuueckoe 3uauvenue a-amunokuciom. QObracmu
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npumeneHus amunokuciom. benku xax npupoonvie ouononumepwvl. Cocmag u
cmpoeHue 6Oenkos. Xumuueckue ceoticmea 0enKo8: 2uoponu3, OeHamypayus.
ObnapysiceHue 0enko8 Npu NOMOWU KAYECMBEHHbIX (YBemHbvIX) pearyul.
Ilpespawenus 6Genkos nuwu 6 opeanusme. buonoeuueckue ynkyuu 6enKos.
Henatypanus u  rujgpoiau3  OenkoB. lIlBeTHele peakiuu Ha  O€JKU.
A3zoTcozepaiue TreTepouukiandyeckue  coeauHenus. [lupupmn.  I[luppou.
[Tupumuaun. IlypuH. A3zoructele ocHOBaHMA. HyKI€HHOBBIE  KHCIIOTBHI.
Hyxineoruapl. KoMmmiieMeHTapHbIE a30TUCTBIE OCHOBaHUSA. XUMHUA M 3/10POBbE
yenoBeka. Gapmakonornyeckast XuMusl.

JlaGopaTopHbIe U MpakTHUecKue padoThl L[BeTHBIE peakiny Ha OCITKH.

Xumusa mnoaumepoB (64.)[lonumepsl. Crenenb noaumepusanuu. MoHoMep.
CrpykrypHoe 3BeHO. TepMomactuunble nonuMmepbl.  (CtepeoperyisipHble
HIOJINMEPBHI. [TonmaTnneH. [Tonmunponuex. [TonurerpadropaTuies.
TepmopeakTuBHbIe oaUMEpPbL. PeHosopopManbaeruaHble cMobl. [lnacTmaccsl.
®enortactel. AmuHormactel. [lenHommactel. [lpuponneii  kayuyk. Pesuna.
D6onuT. CunTeTHUecKne Kayuyku. Cunrernueckue BojokHa. Kanpon. JlaBcaH.
Nnentudukanus OpraHUYEeCKUX COCOUHEHUN. [enemuueckas c6s13b MeHCOy
Kiaccamu — OpeaHuyeckux coeouHeHuu. TUIBI XUMHUYECKUX pPEakluid B
OpraHU4eCKON XUMHHU.

JlabopaTopHble U MpakTHYeCKUe padoThl Pacrio3HaBaHUE MIIACTMACC U BOJIOKOH.
CBolicTBa KanpoHa.

11 kinace
Teopernueckune ocHOBbI Xumuu (194.)

BaxHelmme XMMHUYECKHE MOHITUS U 3aKOHBl. XHUMHWYECKUM 3JIEMEHT. ATOMHBIN
HoMep. MaccoBoe wymcno. Hyxmuael. Pamvonyxkmmasl. W3otonsl. Cmpoenue
sewecmea. CospemenHas Mooenb CMmpoeHus amoma. NeKmpoHHAs KOHDUIypayus
amoma. OcnoeHoe u 6030ydcOenHble cocmosaHus amomos. Knaccugurayus
XuMuyeckux anemenmos (s-, p-, d-snemenmol). OcobenHOCmU CMPOEHUS]
9Hepeemuueckux yposHeli amomo8 d-snemeHmos. 3aKOH COXPaHEHUS MaccChl
BEIIECTB. 3aKOH COXpaHEHUs W TNpeBpamieHus osHepruu. Jlepekr wmacchl.
Ilepuoouueckasn cucmema xumuueckux snemernmos [[.1. Menoeneesa. @uzuueckuii
emvicn Ilepuoouueckoeo 3axona J.U. Menoeneesa. Ilpuuunvl u 3akoHOMepHOCHU
U3BMEHEHUsl CBOUCME IIeMEHmMO8 U UX COEeOUHEHUl NO Nepuooam u 2cpynnam.
JlanTanonpl. AKTHHOMIBI. VICKYCCTBEHHO MOJIyYEHHBIE JIEMEHTHI. BaleHTHOCTS.
BanentHeie BO3MOXXHOCTH aToMOB. Bojopoanbie coeauHenus. CrtpoeHue
BEILIECTBA.

Ctpoenne BemectBa (34.) OnexkmpoHHass npupooa XuMu4eckou CEA3U.
dnekmpoompuyamenpHocms. Buovl xumuueckoii cesa3u (KosaneHmmuas, UOHHAA,
MemaniuyecKkas, 6000pOOHAsL) U Mexanuzmvl ee obpazosanus. Kpucmannuueckue u
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amopgnvie  sewecmsea.  Tunvl  Kpucmaiiudeckux  pewemox — (amomHas,
MOJIeKYIAPHAS, UOHHAS, Memaniiuyeckas). 3asucumocms @u3uuecKux ceolcma
gewyecmea om muna Kpucmaiiuveckou peuwtemku. Ilpuuunvl mHo2000pazus
sewecms. I'mOpunmzanmsi aTOMHBIX  opOutaneid. Kpucramisl: aTOMHBIE,
MOJIEKYJISIpHBIC, HOHHBIE, METAJUTMYECKHE. DJIeMeHTapHas suetika. [Tomumopdusm.
[Tomumopdubie  MomuduKamuu.  AJUIOTPOIHSI. N3omepus. I'omomorus.
XHUMHUYECKUN CUHTE3.

Pacuernsble 3amaun PacueTsl MaccoBoi 101K (MAacChl) XUMUYECKOTO COCIUHEHUS
B CMECH.

Xumuueckue peakuuu (34.) [ omozcennvie u cemepozennvie peaxkyuu. Cxopocmo
peaxkyuu, ee 3a8UCUMOCMb OM PA3IUYHbIX (DAKMOPO8: NPUPOObL peasupyroujux
geujecms, KOHYEHMpAyuu peazupyiowux eewjecms, memnepamypul, niowaou
PEaKYUuoHHOU NoepxHocmu, Haaudus kamaausamopa. Ponv xamanuzamopoé 6
npupoode U npomvluaeHHoOM npouzgoocmee. Katanu3. DK30TepMUYECKHE U
HAOTEpMUYECKUE peakiuu. Obpamumocms peakyuu. Xumuueckoe pagHosecue u
e2o cmeujenue noo Oeticmeuem pasiuyHblx QaKkmopos (KOHYeHmpayus peazeHmos
UIU NPOOYKMO8 peakyuu, oasieHue, memnepamypa) oas co30anusi ONMUMATbHbLX
yeaosuu npomeKaHus XUMUYECKUX npoyeccos OKHUCIUTENBHO —
BOCCTAHOBUTEJbHBIE peakiuu. Peakuuu paszinoKeHus, COCIUHECHUS, 3aMEIICHUS,
oOmeHna. TerioBoit a3 dext peakuuu. 3akoH ['ecca. AKTUBUPOBAHHBIN KOMILIEKC.
Kunernueckoe ypaBHeHue peakuud. Hurudbutop. Kartanmutnueckue peaxuuu.
Xumunueckoe pasHoBecue. [Ipunnumn Jle [larense.

JlaGopaTopHble U TpakTUYeckue paboThl V3ydeHuwe BIMSAHHUS PpPa3IAYHBIX
(aKTOpOB Ha CKOPOCTh PEAKIUI

Pacuernsble 3agauyu PacyeTsl TemioBoro 3ghexra peakimu.

Pacuetsl macchl (00beMa, KOJIMUECTBa BEIIECTBA) MPOJAYKTA PEAKIIUU, €CIU OJHO
M3 BEHIECTB JAaHO B BHUJE pACTBOpa C OMNPEACICHHOM MACCOBOM JOJIEeH
PacTBOPEHHOIO BEILIECTBA.

PactBopbl (54.)/{ucnepcrvie cucmemol. ['pyboaucnepcHbie CUCTEMBI (Cy3IMEH3UN
U omynbcun). [lowamue o konnouoax (3oau, eenu). Mcmunuvle pacmeopebl.
Asposonu. Peakyuu ¢ pacmeopax snekmpoaumos. pH pacmeopa kak nokazameins
kuciomuocmu  cpedvl. CrocoObl  BBIPaKEHUS  KOHILIEHTPAllMM  PacTBOPOB.
MonmnsipHass KOHILEHTpausi (MOJISIPHOCTB). JEKTPOJIHTHL. DIJIEKTPOJIUTHYECKAS
nuccounanus. Crenenb auccouuanuu. Konctanta pucconmanuu. Peakuun
HOHHOTO oOMeHa. ['MaAponau3 OpraHMdecKux BelecTB. [ uopoaus conel. 3nayenue
euoponuza 8  Ouonocudeckux  obmeHHvlx — npoyeccax.  OKuciumenvbHo-
80cCcmMaHo8UmMeNbHble peakyuu 68 npupooe, Npou3B0O0CMEEHHbIX Npoyeccax u
JHCU3HeOesmebHOCMU OP2aAHU3MO8. OxucaumensbHo-80CCMAHOBUMENbHbLE
CBOUCMBA NPOCBIX BEULeCNG — MEMALNI08 2JIAGHbIX U NOOOUHBIX NOOSPYNN (MeOb,
Jcenesn) U HemMemannog: 8o00pood, KUCAOPOOd, 2al02eH08, cepul, dA30md,
gocopa, yenepooa, kpemHus.
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JlabopaTopHble U mpakThyeckue padboTel OmnpeneneHue peakiuil  cpesbl

YHUBEPCAIbHBIM UHIUKATOPOM.

['maponus cosen.

[IpuroroBnenue pacTBOPOB C 3aJaHHOW MOJISIPHOM KOHLIEHTPALIMEM.

Pacuernble 3agpaumn PacdeTsl Macchl (00beMa, KOJMYECTBA BEIIECTBA) MPOTYKTOB

peakIuu, eCIM OJJHO U3 BEIIECTB JaHO B U30BITKE (MMEET MIPUMECH ).

PacueTtsr maccel (00beMa, KOJTMYECTBA BEIIESCTBA) MPOAYKTA PEAKIIUU, €CITU OJTHO

M3 BEHIECTB JAaHO B BHUJE pACTBOpa C ONPEACICHHOM MACCOBOM JOJIEH

PacCTBOPEHHOIO BEILIECTBA.

DuieKTpoXuMH4Yeckre peakuuu (44.) ['aapBaHUYECKHI 3JIEMEHT. DJIEKTPOJBI.

Anon. Karon. Axkymynarop. TOMIMBHBIA 3JIeMEHT. OJEKTpoXumus. Psn

CTAHJAPTHBIX 3JIEKTPOJIHBIX NOTeHIManoB. CtanaapTHeie yciaoBua. CTaHIapTHBIN

BOJOPOJHBIN TOTeHUHANI. Koppo3zus memannog: 6udvl KOppo3uu, Ccnocoowl

3auumol  Memaiiog Om KOppo3uu. OAeKmpoau3 pacmeopos U pacniagos.

Ilpumenenue snekmpoausza 8 NPOMbIULLIEHHOCHIU.

Pacuernble 3agaun

PacueTsi MaccoBoil wuiuM OOBEMHOM JOJIM BBIXOAA TMPOJIYKTAa PEAKIUU OT

TEOPETUYECKU BO3MOXKHOTO.

Heoprannuyeckas xummus (114.)

Metamabl (64.) CriocoObl moayueHus MeTallioB. Jlerkue u TSKEIbIE METaJUIb.

JlerkonnaBkue M TYroIjiaBKUe MeTauibl. MeTtamuueckue  3JeMeHThl  A- U b-

rpynn. Menps. Iunk. Turtan. Xpom. XKene3o. Huxens. Ilnatmna. CraBbl

Jlerupytomme no0GaBku. Yé€pueie meramibl. [[BetHbie Mertamuibl. YyryH. Craib.

JlernpoBanuelie ctam. OKCUABI U TUAPOKCHIBI METAJIIOB.

JlabGopaTopHble U mpakTUYeckue paboThl PeleHne skcrepuMeHTaIbHBIX 33/1a4 110

Teme « MeTtaibn

Hemetasuibl (54.) IIpocThie BelecTBa — HeMeTaIbl. Yriepoa. Kpemuuid. A3oT.

dochop.  Kucmopos. Cepa. Orop.  Xmop.  Kucioraele  OKCHUIBL.

Kucnoponconepxkamme  kucnotel. CepHass  Kucimota. A30THas — KHUCJOTA.

BonoponHble coenquHeHUs HEMETAIUIOB. ['eHeTnueckasi CBSI3b HEOPTaHUYECKHX U

OPraHMYECKUX BEILIECTB.

JlabGopaTopHble U mpakTUYecKue paboThl PeleHne skcrepuMeHTaIbHbIX 33/1a4 110

teme « Hemeramib»

Xumus v KU3Hb (34.)

Hayunvie memoowvr nosumanus 6 xumuu. Mcmounuxku Xumuueckou uHgopmayuu.

llouck ungopmayuu no HaseanusM, UOEHMUDUKAMOPAM, CMPYKIYDHbIM

Gdopmynam. Mooenuposanue Xumuyeckux nNpoYecco8 U ABNeHUl, XUMUYECKUL

amanu3 U CcuMme3z KAk  Memoobl  HAYYHO20  NO3HAHUA.  XUMHUYECKas

MPOMBINLICHHOCTh. XUMUYECKasi TEXHOJIOTHUSI.

Xumusi u 300posve. Jlexapcmaa, hepmenmol, umMmamunsl, 20pMOHbL, MUHEPATbHBIE

600vl. lIpobnemvi, cesA3aHHbIE C NPUMEHEHUEeM JIeKApCMEEHHbIX NpPenapamos.

Bpeomnvie npusviuku u  gaxkmopwvl, paspywarowue 300posve  (KypeHue,
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ynompebieHue ankozons, Hapkomanus). Payuonanvnoe numanue. Iluwegvie
006asku. OcHo8bl NUWEBOU XUMULL.

Xumus 6 noeceonegnou owcusznu. Mowwue u uucmawue cpeocmea. Cpeocmea
O0pbObLL ¢ OBIMOBLIMU HACEKOMBIMU. peneienmsl, uncekmuyuovl. Cpedcmesa
JUYHOU eueuenvl u xocmemuxu. Ilpasuna 6e3onachoi pabomvl ¢ eOKUMU,
20PIOUUMU U MOKCUYHBIMU 8eUieCm8aMu, CpeoCcmeamu Ob1mo8ou Xumuu.

Xumus u cenvckoe xossaicmeo. Mumnepanvuvle u opeanuueckue yooOpeHusl.
Cpeocmea 3auumul pacmenui.

Xumusi u snepeemuxa. IIpupoonvie ucmounuxu yeneeo0opooos. Illpupoomusiii u
HONYMHbLU HeghmaAHOU 2a3vl, ux cocmas u ucnoavszoganue. Cocmas nepmu u ee
nepepabomka. Hegmenpooykmui. Oxmanosoe uucio bensuna. OxpaHna
oKpydcaroueti  cpedvl  npu  Hegpmenepepabomke U MPAHCHOPMUPOBKE
Hemenpooykmos. AnbmepHamusHvle UCOYHUKY IHEPSULL.

Xumusi 6 cmpoumenvcmege. Otnenounsie Marepuaibl. [lemenm. bemon. [loo6op
ONMUMATILHBIX CIMPOUMENbHBIX MAmepuanlog 6 NpaKmuideckou OesmenbHOCmu
yenogexa.

Xumusa u sxonozusi. Xumuueckoe 3azpsi3neHue OKpydcarowen cpeovl U e2o
nocredocmsus. Oxpana euopocgepul, nougvl, ammocgepwvl, Gropsvt u ayHvl om
XUMU4ecKoeo 3azpssHenus. be3oTxoaHoe TPOU3BOJICTRBO.
XHAMHKO-TEXHOJIOTHUYECCKUE TPUHIIUIBI MMPOMBINIJICHHOTO TOTYYEHUS METaJIIOB.
Uepnas metamnyprus. [IpousBojactBo uyryHa. JloMeHHass medb. Ariomeparus.
[IpownsBoacTBo cTtanu. Kucnopoansiii KOH BEPTED.

PacuerHble 3axaun

PacueTsl 00beMHBIX OTHOIIICHUH Ta30B MPU XUMUICCKUX PEAKITUSIX.

Peseps 1u.

Hcnoab3oBanue pesepBa y4eOHOI0 BpeMEeHH € apryMeHTalue:

B aBropckoii mporpaMme MpeaycCMOTPEH pe3epB YUECOHOTO BpPEMEHHUB
obbeMe 1 yaca, KOTOpPbIE HCIOJB3YIOTCS Ha UTOTOBOE ITOBTOPEHUE U MPOCKTHYIO
JIESITEIIbHOCTD Y MPEACTABIEHBI B TeMaTHYeCKOM ruianupoBanuu u KTII.

11 kmacc
PezepBHOe Bpemst (1 yac) ucnonb3yercs ClIeayomuM 00pa3oM:
1 wac - IToroBoe MoBTOPEHHE U MMPOCKTHAS ACATEIHHOCTD MO TeMe « XUMUYECKUE
peakuuu

IlepedyeHb 1a00PaTOPHBIX M MPAKTUYECKUX PadOT

10 kaacce

JlaGopaTopHblie ONBITHI
NelKoHCTpyHpoBaHUE IIAPOCTEPHKHEBBIX MOJEIEd MOJEKYJI OpPraHUuYECKHX
BEILIECTB.
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Ne 2. OznHakomiieHHe ¢ oOpa3lamMu NpoayKTOB HeTenepepadoTKu

Ne 3.0Oxucnenue 3tanosna okcuaoM meau (11)

Ne 4 PacTBOpeHMe rIUIEpUHA B BOJIE U peakius ero ¢ ruapokcuaoM meau (11)

Ne § Xumuueckue cBoiicTBa ¢eHoIa

Ne 6 PacTtBOpHMOCTH XKMPOB, I0KA3aTEIbCTBO HX HENPEAECIBHOIO XapakTepa,
OMBUICHHE )KHPOB.

Ne 7 CpaBHEHHE CBOICTB MblJIa U CHHTETHUYECKUX MOIOIIUX CPEACTB

Ne 8 B3aumoeiicTBie caxapo3bl C THAPOKCHIOM KaJIbLHs.

Ne 9 [lpuroroBieHre KpaxMaldbHOTO KIEHCTEepa M B3aUMOJCHCTBHE C HOJIOM.
['mpponu3 kpaxmasna.

Ne 10 [{BeTHbIC peakiiuu Ha OCIIKH

Ne 11CgoiicTBa KarnpoHa.

IpakTnueckue pad6otTsl Ne 1«IlonyueHne s3TUIeHAa U OTIBITHI C HUM.
IIpakTuyeckue padorsl Ne 2 «IloxyyeHnue u cBoOCTBa KAPOOHOBBIX KUCIOTY.
IIpakTuyeckune padorbl Ne 3 «PemeHue >3KCHEpUMEHTAIBHBIX 337ad Ha
IIOJIyYEHUE U PACTIO3HABAHUE OPTAHUYECKUX BEIIECTBY.

IpakTnueckne padotsl Ne 4 «Pacro3HaBaHHE MIIACTMACC U BOJIOKOH.

11 kaacce

JlabopaTopHbIe ONBITHI
Ne 1 M3yuenue BIUAHUA pa3iIMUHBIX (PAKTOPOB HA CKOPOCTh XUMHUECKHUX PEaKIIUi
Ne 20mnpeneneHre peakuy Cpeibl YHUBEPCAIbHBIM NHIUKATOPOM
Ne 3 'uaponus coneit
IIpakTuyeckas padora Ne 1 IlpuroroBneHue pacTBOpPOB C 3aJlaHHOM MOJISIPHOM
KOHIICHTPAIIUEH.
IIpakTnueckas padora Ne2PemieHue 5KCIEPUMEHTANBHBIX 3aJad 10 TeMe
«Merannbm
IIpakTnueckas padora NedPemieHue >SKCIEPUMEHTANIbHBIX 3aad 10 TEMeE
«HemeTramibn

IlepeyeHb KOHTPOJIbHBIX padoT

10 kjaacc

Kontpoabnas padora Nel no temam «Teopuss XMMUUECKOTO CTPOEHUS
OPTaHUYECKUX COCIMHEHUI, « YTIIEBOIOPOIBI»

Konrpoabnas padora Ne2 no temam «Kucnmopojicogep:xaiire opraHn4ecKue
COEIMHEHUD?, «A30TCOAEpKAIINE OPTAHUYECKUE COEAMHEHNUS

11 knace
KonTpoabnas padora Nelno teme «Baxxueime XuMU4eCKUE TTOHIATUS U
3akOHbI. CTpOEHHE BEIIECTBA. XUMUUYECKUE PEAKIIUN»
KonTpoabhas padora Ne2no teMe « TeopeTudeckue OCHOBBI XUMHUN»
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Kontpoabnasi padora Ne3 o teme «Heoprannueckas Xumus»

Tunbl pacyeTHbIX 3a1a4:

Haxoxaenue MoOJICKyJISIpHOM (OpMyJIbl  OpraHMYEeCKOro BeIIeCTBAa IO  €ro
MJIOTHOCTH M MAaCCOBBIM JIOJISIM DJIEMEHTOB, BXOSIIUMX B €ro COCTaB, WJIM IO
MPOJYKTaM CrOpaHHSI.

Pacuetsl MaccoBoO# /1011 (Macchl) XUMHUYECKOTO COCTUHEHUS B CMECH.

Pacuetsl macchl (00beMa, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEaKIIMH, €CIId OJHO
U3 BEIIIECTB JIaHO B U30BITKE (MMEET TPUMECH ).

PacueTst MaccoBoil wiM OOBEMHOW JOMM BBIXOAA TMPOIYKTA PEAKIUU OT
TEOPETHYECKH BO3MOXKHOTO.

Pacuyets! TemmoBoro ¢ dexTa peakuu.

PacueTsr 00beMHBIX OTHOIIICHUH Ta30B MPU XUMUICCKUX PEAKITUIX.

PacueTtsr maccel (00beMa, KOJTMYECTBA BEIIESCTBA) MPOAYKTA PEAKIIUU, €CITU OJTHO
U3 BEIIECTB JAaHO B BHJE pacTBOpa C OIPEIACICHHOW MacCoBOM joJiei
PacTBOPEHHOTO BEIIECTBA.

HanpasiieHusi NPOEKTHOM AeSITEJIbHOCTH 00y4al0IIAXCH

B xone peanuszanuu HacTosmied MporpaMMbl  MPUMEHSIOTCS TaKUE BUJIbI
MPOEKTOB (MO TpeobagaIeMy BUAY NESITEIbHOCTH), Kak: MH()OPMAIIMOHHBIN,
HCCJIEIOBATEIbCKUIA.

IIpuMepHBbIe TEMBI IPOECKTOB:

1.AHTUOMOTUKH — MOILIHOE OpYKHE.

2.beskn — OCHOBA KU3HU

3.buosornueckue 4yacel, UM KaK IPOKUTH J0OITO.

4.BnusiHMe COBPEMEHHBIX MOIOIIMX CPEJCTB HA KU3HECIIOCOOHOCTh Pa3HbIX TUIIOB
BOJIOC.

5.BausiHue COUPTHBIX HAMMUTKOB HA ICHATYPALIUIO OEJIKOB.

6.I'urnenryeckue 1 KOCMETUYECKUE CPEICTBA.

7.Jleuuut >1€eMEHTOB M BHEIITHOCTb.

8.3HaueHue OMONOJIMMEPOB B MEAUIIMHE.

9.Vcnonb30BaHME HEOPTAaHUYECKUX (M OPraHUYECKHUX ) BEMIECTB B BOCHHOM JIEJI€.
10.UccnenoBanue npouecca pasiokeHuss HEKOTOPBIX MOJIUMEPOB.
11.UccnenoBanue npoueccoB TEPMUUECKOTO Pa3IOKEHHs KOJUTIOMIHBIX paCTBOPOB
OKCHJIOB KeJe3a.

12.UccnenoBanne XUMUUYECKOTO COCTaBa B COBPEMEHHBIX MOHETaX.
13.KadecTBeHHOE ONPEAETICHNE BEIIECTB B COCTABE Pa3HBIX BUAOB MOPOKEHHOTO.
14.KBaHTOBO-XMMHYECKHE PACYETHI CTPYKTYP OPTaHUYECKUX KPUCTAILIIOB.
15.KucnoTHbie OCaIKU: UX IPUPOJA U TTOCIEACTBHUA.
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16.JIekapcTBEeHHBIE paCTeHUA KaK aJlbTEpHATHBA (DapMalleBTUUYECKUM IpernapaTam.
17.0pranuueckue y100peHus.

18.1L1acTrkoBbIE OKHO. 32 ¥ IPOTHUB.

19.11oBbIlIEHNE TPOTYKTUBHOCTH KUBOTHBIX C HOMOIIBIO CTUMYJISITOPOB POCTA,
CHEeUaIbHBIX KOPMOBBIX 100aBOK.

20.IIpupoaHpie ICTOYHHUKHU YIIJIEBOJLOPOIOB U MEPCIEKTUBBI Pa3BUTHS
HedTenepepadaThIBAIOICH MPOMBIIIIICHHOCTH.

21.1IpoTMBOBUPYCHBIE CPEACTBA.

22.®epMeHTHI U UX UCTIOIh30BaHUE B OBITY U Ha MPOU3BOJICTBE.

23.Yem 3ameHUM HEPTH?

24.9koJ0TUs ToMa.

25.971eKTponus.

III. TemaTu4yeckoe NJIAHUPOBAHHE, B TOM YHCJI€e C YUeTOM padoueii
NMporpaMMbl BOCTIMTAHHUS ¢ YKa3aHHEM KOJINYECTBAa YaCOB, OTBOUMBIX HA
O0CBOCHHUE KAKI0M TeMbI

Paznen Koi-Bo Tema Kon-Bo | OcHOBHBIE BUALI | OCHOBHBIE
4acoB 4acoB | JESATENIbHOCTH HaIpaBJICHUS
oOyJaromuxcs (Ha | BOCIIUTATEIHLHOM
YpOBHE JEeSITEIbHOCTH
YHHUBEPCAIbHBIX
y4eOHBIX JIeHCTBUI)
10 xacc (34 yaca)
Teopus 3 Opranuueckue 1 OObsacHATh, mnoueMy | [laTpuoTHueckoro
XHMHY€ECKOro BELIECTBA. OpPraHMYECKYI0 XMMHIO | BOCIUTaHUS U
CTPOCHUs Opranuyeckas BBIJICITAIIN B | popmupoBaHus
OpPraHU4YecKux XUMHSL. OTZEJIbHBIN paszen | pOCCUIMCKON
coeJIMHeHHIl. CraHoBieHue XUMUH. UJEHTUYHOCTH,
IIpupona OpraHUYeCcKoOn Ilepeunciars rpakIaHCKOT'O
XHMHYeCKHX XUMHHM Kak HayKu. OCHOBHbIE BOCIIUTaHMS,
CBA3CH [Ipenmer IIPEANOCBIIKU MOMYJISIPA3ALMH
OpraHUYEeCKON BO3HUKHOBEHUSA Hay4HbIX 3HaHUU
xumun. Mecto u TEOpPUU XUMHYECKOIO | CPENH AETEU
3HAYECHUE ctpoenus. Pazmuuats | (LlenHocTn
OpraHUYECKOMN TP OCHOBHBIX THIIA | HAYYHOTO
XUMHH B CHCTEME YIJIEpOAHOTO CKeseTa: | MO3HaHus),puznye
€CTECTBEHHBIX HayK. pa3BETBIICHHBIN, CKOT'O BOCIIUTaHUS
Teopus HEpa3BETBJICHHbIH U | U HOPMUPOBAHUS
XUMHYECKOTO LUKINYECKHUH. KYJIbTYpPBI
CTpPOCHHSI  BEILECTB. Onpenenstb HalIU4yue | 30POBbS,
OcHoBHbIE aTOMOB yIJ€poaa, | 3KOJIOrHYECKOro
MOJIOKEHUS TEOpUU BOJZIOPOJIa M XJIOpa B | BOCHUTAHHS
XUMHYECKOTO OpraHMYECKHUX
CTpOECHHUS BElIEeCTBaX.
OpPraHUYECKUX Pasnmuuate  moHsATHA
COEIMHEHU N «QNEKTPOHHAs
A.M. Byrneposa. 000J10YKa» "
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YraepoaHblii
ckenmer. HM3omepus.
H3omepsl.

CocrosiHue
AJIEKTPOHOB B aTOME.
DHepreTU4ecKue
YpOBHU u
MOTyPOBHH.
DJIEKTPOHHBIE
opowuranmy, S-
ANEKTPOHBI U P—
anektponsl.  CrnuH
AJIEKTPOHA.
Cnapennblie
ANEKTPOHBI.
DneKTpoHHas
KOH(UTyparus.
I'padpuueckue
ANEKTPOHHBIC

(hopmyIIBI.

Kpatnocth
XUMHYCCKOM CBS3H.
DNeKTpoHHAas
npupoa
XHMHYECKHUX CBS3EH,
I CBI3b M CUIMa
CBS3b. Meton
BaJICHTHBIX CBS3CH.
3aBUCHMOCTb
CBOICTB BEIISCTB OT
XHUMHUYECKOr0
CTPOCHHUSI MOJIEKYII.
Knaccudukanus
OpTraHUYECKUX
COE€IUHEHMH.
CucreMarnueckas
MEXIyHapoaHas
HOMEHKJIaTypa u
MIPUHLUIIBI
oOpazoBaHUs
Ha3BaHUM
OpPTraHUYECKUX
COCIUHEHMH.
@yHKIMOHATbHAS
rpymma.
JdemoncTpanmu.
O06pa3ibt
OpPTraHUYECKUX
BCIIECTB n
MaTepHUaoB.
Mopenun  moiekyn
OpPTraHUYECKUX

«QJIEKTPOHHAS
opouTanb»
N3obpaxath
AJIEKTPOHHBIC
KOH(pHUTYyparuu
aTOMOB 3JIEMEHTOB 1-
ro U 2-TO MEPHUOJIOB C
TTOMOIIIBIO

AIEKTPOHHBIX u
rpapuuecKux
AIEKTPOHHBIX
dbopmyn.  OOBICHATH
MEXaHU3M
oOpa3oBaHus u
OCOOCHHOCTH CHUTMa U
I CBSI3€EH.
Onpenensarb
MIPUHAJIC)KHOCTD
OpPTaHUYECKOTO

BEUIECTBA K TOMY HJIU
MHOMYy  KJaccy IO
CTPYKTYPHOH
dbopmyre.

[TatpuoTndeckoro
BOCIIUTaHUS U
dbopmupoBaHus
pOCCUICKON
UJEHTUYHOCTH,
IpakJTaHCKOI'0
BOCIIUTaHMS,
HOMNYJIApU3aLUU
Hay4HbIX 3HaHUU
cpeau aeTen
(Ilernoctn
Hay4YHOI'O
MIO3HAHUS)

I'paxxmanckoro
BOCITUTAHUSI,
MONYyJIIpU3aLIU
Hay4HbIX 3HAaHUU
cpeau aeTen
(Llernoctn
Hay4HOI'0
MO3HAHUS),
¢dbopmupoBaHus
KYJIBTYpbI
310POBBS,
9KOJIOTUYECKOTO
BOCIIUTAHUS
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BEILIECTB.

Yraesonopoabl IIpenenbubie OOBACHATD I'paxknanckoro
YTJI€BOJOPOABI IIPOCTPAHCTBEHHOE BOCIIUTaHUS,
(anmkaHbI) CTPOCHHE  MOJIEKYJI | IOMYJISAPU3ALUU
JlabGoparopHbiii AJKaHOB HAa OCHOBE | HAYYHBIX 3HAaHUH
ONbIT Nel IIpEACTABICHUI 0 | cpenu neren
KonctpynpoBanue ruOpuaAn3aIu (Llennoctn
LIapOCTEPIKHEBBIX opburaneit aToMa | Hay4HOT'O
MOZENIed  MOJIEKYH yriaepoja. MO3HAHUS)
OpPraHUYECKUX W3rorasnuate
BEILIECTB. MOJIeNn MOJIEKYJI
JeMoHCTpanum. QJIKaHOB,

OTtHo1ieHMe PYKOBOJACTBYSICh

AJIKaHOB K TEOpUEN XUMUUYECKOTO

KHUCJIOTaM, I1eJI04am, CTPOEHUS

pacTtBopy OpPraHUYECKUX

IepMaHraHaTa Kajaus BemectB.  OTinuath

1 OpOMHOH BOJIE . TOMOJIOTH oT

HenpenenbHbie nzomepoB. HaseiBate | ['parkaaHckoro
YII€BOJIOPOAbI aJIKaHbl 10 | BOCIIUTAHUS,
IIpakTn4yeckas MEXKYHapOIHOU MOIYJISIPU3ALUU
paGora Nel HOMEHKJIAaType. HAy4YHBIX 3HaHUHI
[lonyuyenue sTuneHa CocraBnAarth cpenu aeren

U OTIBITHI C HUM. ypaBHEHUS (Llennoctn
JdemoHcTpanum. XMMHYECKHX PEAKLMMU, | HAYYHOTO
Mogenu  MoseKyn XapaKTEPU3YIOLIHNX MTO3HAHMUS),
TOMOJIOTOB u XUMHMUYECKHE CBOMICTBA | (hOPMUPOBAHHUS
H30MEPOB. MeTaHa u €ro | KyJlIbTYpBbI
Ionyuenue roMosioros.  Pemars | 3mopoBbs,
areTuiIeHa pacueTHbIe 33/a4d Ha | HKOJIOTHYECKOTO
KapOHUIHBIM BBIBOJ{ (GOopMyIIBl | BOCITHTAHHSI
Crocooom. OpPTraHUYECKOTO

B3anmopeiicteue BEILIECTBA.

areTuiIeHa c OOBSCHATD

pacTBOpoOM IIPOCTPAHCTBEHHOE

MepMaHraHaTa Kajaus CTPOCHHE MOJIEKYJIbI

u OpOMHOH BOJOIA. OTWJIEHA Ha OCHOBE

l'openune aneruiena. MPEICTABICHUIN 0

Pasnoxxenne rUOpUIU3aIH

Kaydyka npu aTOMHBIX opOuTaneut

HarpeBaHUuU u yriaepona.

UCIIBITaHNE N3o06paxats

IIPOJYKTOB CTPYKTypHBIE

pa3IoKeHusl. (GbopMyIlbl  QJIKEHOB H

3HAaKOMCTBO c ux HU30MEPOB,

obOpazmamu Ha3bIBaTh AJIKEHBI TI0

Kay4yKOB. MEXTyHapOAHON

ApeHbl HOMCHKIIAType ['paxxmanckoro
(ap0MaTI/I‘-IeCI(I/Ie ,COCTABJIATH BOCIIUTaHUA,
YTJIEBOJIOPOIBI) YpaBHEHUS MOMYJISIPU3ALUN
JemMoHcTpanuu. XHUMHYECKUX PEAKINH, | HAyYHBIX 3HAHUN
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benzon KaK
PacTBOPUTEND.
l'openne  Genzoua.
Ornomenue O6eH30J1a
K OpoMHOHN Bojae u
pacTBopy
IepMaHraHaTa
kanug.  OKHCIICHHE
TOJIyOJIA.

IIpuponubie
HCTOYHUKHU
YIII€BOJIOPOIOB
JlabGoparopHbiii
ONBIT Ne2
O3HakomiIeHUE c
oOpazuamu
MIPOJYKTOB
HedrenepepaboTKH

KonTpoabHas
padora Nel 1o
TeMaM «Teopus
XUMHUYECKOTO
CTPOEHUS
OpraHUYECKUX
COCTUHEHUN)
«YTII€eBOIOPOABD)

XapaKTEePU3YIOITUX
XMMHYECKHE CBOMCTBA
ankeHoB.  [lomyyaTh
sTWwieH. Jloka3biBaTh
HeTpeIeTbHbIN
XapakTep ATWICHA C
OMOIIIBIO
Ka4yeCTBEHHOM
peaKkIu Ha KpaTHBIE
CBSI3H. CocraBisiTh
ypaBHEHUS
XUMHYECKHUX PEAKIIH,
XapaKTEePU3YIOITUX
HENpeIeJIbHBIN
XapakTep aJKagueHOB.
OOBSCHATD sp-
TUOPUIN3AITHIO u
MPOCTPAHCTBEHHOE
CTPOCHHUE  MOJIEKYIbI
alleTHIICHA 1o
MEXKTyHapOIHOMN
HOMEHKJIaType,
COCTaBJIATh
YpaBHEHHUS pEaKiui,
XapaKTePU3YIOIIHX
XHMHYECKHE CBOMCTBA
alleTHIICHA.
OOBACHATH
AJIEKTPOHHOE u
POCTPAHCTBEHHOE
CTPOCHHUE  MOJIEKYJIbI
6en3ona. M3o0paxarsb
CTPYKTYPHYIO
bopmymy OeHzona
TBYMSI crrocobammu.
OOBACHSATS, KakK
CBOIicTBa OcH30J1a
00yCIOBIICHBI
CTPOCHHEM ero
MOJICKYIIBI.
CocTaBITh
YpaBHEHHUS pEaKiui,
XapaKTePU3YIOIIHX
XHMHYECKHE CBOMCTBA
OcH30I1a u ero
TOMOJIOTOB.
XapakTepu3oBaTh
COCTaB  MPUPOJHOTO
raza W  TOIYTHBIX
HePTIHBIX ra3os.
XapakTepu3oBaTh
CrocoObI

cpeau AeTen
(Ilennoctn
HAy4YHOTO
MMO3HAHMUS),
dhopMupoBaHHS
KYJIBTYPBI
3JI0pOBbBA,
IKOJIOTHYECKOTO
BOCIUTAHUS

I'pasknanckoro
BOCIIUTAHMS,
MONyJISIPU3aIIU
HAay4YHBIX 3HAHUH
cpeau AeTen
(LlernocTmn
HAy4YHOTO
MTO3HAHMS),

I'paxxmanckoro
BOCIIUTAHUS,
MONyJIIpU3aLNU
Hay4HbIX 3HAaHUU
cpeau aeTen
(Llernoctn
Hay4HOI'0
MIO3HAHUS),
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nepepaboTku  HEePTH.

OOBACHATL  OTJINYHE
OcH3MHA psAMOi
MePETOHKHU oT

KpEKHHT-0CH31HA.

Kucaopoacone
p:kamue
opraHuveckKue
coeJMHEHUS

11

CroupTsl
JlabopaTopHbIii
ONBIT Ne3
OkucieHue >TaHoJIa
okcugom meau (II).
JlabopaTopHbIii
ONBIT Neq
PactBopenue
IJIMIICPUHA B BOJIC U
peakius ero c
THAPOKCHIOM MEIu

(II).

denon
JlabopaTopHbIii
ONBIT Ne5
XUMHYECKHE
cBoiicTBa (peHoma

KapOonunbHble
COCIMHEHUS
IIpakTHyeckas
padora Ne 2
ITonyyenue u
CBOMCTBA
KapOOHOBBIX KUCIIOT.
JdemoHcTpanmu.
PactBopeHnue B
AlETOHE PA3IMYHBIX
OpPraHUYECKUX
BEILIECTB.

N3obpaxate 001IyIO
opmyiry
OJTHOATOMHBIX
IPEIETbHBIX CITHPTOB.
OOBSCHATD
oOpa3zoBaHue
BOJIOPOJTHOW CBSI3U W
ee BITMSTHHC Ha

(u3nueckue CBOICTBA
cnuptoB. CoOCTaBIATH
CTPYKTYpHBIE
(OpMyIIBI  CIIUPTOB H
ux H30MEpOB,
Ha3bIBaTh CIUPTHI IO
MEXIYHAPOIHOU
HOMEHKJIaType.
OOBSCHATD
3aBUCUMOCTb CBOMCTB
CIIUPTOB OT HAJIUYHUSA
(hyHKIIMOHATBEHOM
TpyMNIbI (-OH).
CocraBnsTh
YpaBHEHUsI peaKIuil,
XapaKTEePU3YIOIIUX
CBOMCTBAa CIHUPTOB H
ux MIpUMEHEHHE.
XapakTepus3oBaTh
¢uznonoruueckoe
JIECTBUE METaHoNa U
staHona. CocTaBisTh
YpaBHEHUsI peaKIui,
XapaKTEePU3YIOITUX
CBOICTBA
MHOT'0aTOMHBIX
CIIUPTOB, u
MPOBOJIUTH
Ka4eCTBEHHYIO
PpeaKIuio Ha
MHOT'OaTOMHBIE

['paxxnanckoro
BOCITUTAHUS,
MONyJIIpU3aLNI
Hay4HbIX 3HaHUU
cpeau aeTein
(Llernoctn
Hay4HOI'0
MIO3HAHUS)

[TarpuoTrdeckoro
BOCIIMTAHHUS U
dhopmMupoBaHUSs
POCCUICKOHN
UJEHTUYHOCTH,
IPaX1aHCKOI 0
BOCIIUTaHMS,
MOMYJISIPU3ALMH
Hay4HbIX 3HaHUU
cpeau AeTen
(LlennocTtun
HAy4HOTO
MO3HAHUS),

[TarpuoTrueckoro
BOCIUTAHUS U
¢dbopmupoBaHus
POCCUICKON
UJEHTUYHOCTH,
Ipa)x/1aHCKOTo
BOCIIUTAaHMS,
MOMYJISIpU3aLNH
Hay4HbIX 3HaHUU
cpeau AeTen
(Ilennoctu
HAy4YHOTO
MO3HAHMUS),
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Cnoxnbie 3upbl 1
KUPBI
JlabGoparopHbiii
ONBIT
PacTtBOopuMOCTb
KHUPOB,
JI0Ka3aTeNIbCTBO  MX
HETPEeIbHOTO
Xapakrepa,
OMBLJICHUE KUPOB.
JlabGopaTropHbii
OIBIT Ne7
CpaBHEHHE CBOMCTB
MbLIa u
CUHTETHYECKUX
MOIOIIIUX CPEJICTB.
JdeMoHcTpanum.
O06pasibl MOIOIIUX U
YUCTSIIUX CPEICTB.

Ne6

YrieBosl
IIpakTuyeckas
padora Ne3
Pemenue
3KCIEPUMEHTAIbHBIX
3a/1a4 Ha IOJIy4eHUE
u pacro3HaBaHue
OpraHUYECKHUX
BEILECTB.
JlabopaTopHbIii
ONBIT
BzaumopeiictBue
caxapo3bl c
TUAPOKCUIOM
KaJIbLIUS.
JlabopaTopHbIii
ONbIT
IIpurorosnenue
KpaxMaJbHOTO
KJ1alicrepa u
B3aUMOJICICTBUE  C
wogoM.  I'maponns
KpaxMasa.
PacueTHble 3agaum
Haxoxnenne
MOJIEKYJISIPHOU
(hopmMyibl
OpraHUYeCKOro
BEIIECTBA IO  €ro
IIJIOTHOCTHU u
MAacCOBBIM  JIOJISIM
JJIEMEHTOB,

Ne8

Ne9

cnupThl.  OOBACHATH
3aBUCUMOCTb CBOMCTB
(deHona OT CTpoCHHUS
ero MOJICKYITHI,
B3aMMHOE  BJIMSHHE
aTOMOB B MOJIEKYJIe
Ha Tpumepe ¢eHona.

CocTraBisTh
YpaBHEHUS PEAKIUN |,
XapaKTePU3YIOIIHX
XHMUYECKHE CBOMCTBA
(benouna.

CocraBisatb GHOpMyIIbI
HM30MEpOB 51
TOMOJIOI'OB
aJIbJICTU0B 51
Ha3pIBaTb  HMX 1O
MEXIYHAPOAHOU
HOMEHKJIAType.
OOBICHATD
3aBHUCHMOCTh CBOMCTB
aJbIETUI0B oT
CTPOCHHS 150.9
(YHKIIMOHATTEHOM
rpynmsl.  IIpoBoauts
KayeCTBEHHBIE
peakuuu Ha
aJbIETUIbI.
CocTaBisTh
YpaBHEHHUS pEaKiui,
XapaKTePU3YIOIIHX

CBOICTBa aJIbJETH/IOB.
CocraBnatb GopmyIbl
MU30MEPOB "
TOMOJIOTOB
KapOOHOBBIX KUCIIOT U
Ha3blBaTb  UX IO
MEXIYHAPOIHOU
HOMEHKJIaType.
OOBACHATD
3aBUCUMOCTb CBOWCTB
KapOOHOBBIX  KHCJIOT
oT HaJIUYus
(YHKIIMOHATEHOM
TPYIIIBI (-COOH).
CocraBnArth
YpaBHEHUSl peaKIui,
XapaKTEepU3YIOIINX
CBOIcTBa KapOOHOBBIX
KHUCJIOT. ITonyyaTs
YKCYCHYIO KHUCJIOTY H
JIOKa3bIBaTh , 4TO 3TO

I'paxxmanckoro
BOCIIUTAHUS,
MONYJIIpU3ALUT
Hay4HbIX 3HaHUU
cpeau aeTen
(Ilernoctn
Hay4HOI'0
MMO3HAHMUS),

I'paxxmanckoro
BOCITUTAHUSI,
MONyJIIpU3aLNU
Hay4HbIX 3HAaHUU
cpeau aeTein
(Llernoctn
Hay4HOI'0
MTO3HAHUS)
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BXOIAIUX B  €ro
COCTaB, WIH TIO
MPOTYKTaM
CrOpaHus.

BELIECTBO OTHOCHUTCS
K KJIaccy  KHUCIOT.
Ot1nuyathb
MYpPaBBHHYIO KUCIIOTY
oT YKCYCHOM c
MTOMOIIBIO
XUMHUYECKHUX PEaKIuil.
CocraBisiTh
YpaBHEHUSI  pPEaKLMi
STepUPHUKAIHH.
OOBSACHATD
OMOJIOTUYECKYIO POJIb
xkupoB.  CoOironarh
npaBuiia O€3011aCHOTO
oOpareHus co
CpeICTBAaMU OBITOBOM
xuMud.  OOBACHATH
OMOJIOrMYECKYIO PpOJIb
r0K036l. OOBACHATD,
KakK CBOICTBa
caxapo3bl CBSI3aHBI C
HAJIUYUEM
(YHKITMOHATTBHBIX
TpyNI B €€ MOJIEKYJIE ,
U Ha3bpIBaTh O0OJACTH
PUMEHEHUS
caxapo3bl.
CocraBnsTh
YpaBHEHUS PEaKIHil,
XapaKTePU3YIOIINX
CBOMCTBAa  €axapo3sl.
CocraBnsTh
YpaBHEHUSI  pPEAKLIMI
THAPONU3a Kpaxmaia
U TIOJUKOHJICHCAI[UU
MOHOCaXapHuI0B.
[IpoBouTh
KauyeCTBEHHYIO
pPEaKINIo0 Ha KpaxMall.

A3oTcoaepikay
ne
opraHuyeckKue
coeJUHECHUsA

A3zoTconepixaniue
OpraHuyecKue
COEIMHEHUS.
AMUHBI.
AmuHorpynna.
Anunus. [lonydenue
u XUMHUYECKHE
CBOMCTBAa aHWJIMHA.
AMMHOKHUCIOTBl U
o6enku. CoctaB u
HOMEHKJIATypa.
AMUHOKHCIIOTBI KakK
amQoTepHbIe

CocraBnAars
YpaBHEHUsl peaKiui,
XapaKTEepU3YIOIINX
CBOMCTBA aMMHOB.
OOBACHATD
3aBUCHMOCTb CBOWCTB
AMUHOKHCIIOT oT
CTPOEHHUS 170'¢
(YHKIIMOHATBHBIX
TpyIII. HassiBaTh
AMUHOKHCIIOTBI o
MEXKIyHAPOAHOU
HOMEHKJIAType u

I'paxknanckoro
BOCIIUTaHMS,
MOMYJISIPU3ALMH
Hay4HbIX 3HaHUU
cpeau AeTen
(ILlernocTtn
HAy4YHOTO
MO3HAHUS)

28




OpraHu4YecKHre
COCIMHCHHSL.
IlentnaHass  cBA3G.
bunossApHbIl  HOH.
Ilentnanas
(amuaHas)
IlenTnabl.
IlonumenrTuabl.
J 050007050

rpymnmna.

buonorudeckoe
3HAUYCHHE o-
aMUHOKHCJIIOT.
Oo0mactu
MIPUMEHEHUS
aMUHOKHCIIOT.

benxnu Kak
MIPUPOJTHBIC
OMOIOJIUMEDBI.
CoctaB U CcTpoCHHE
OCJIKOB.

XuMUYecKue
cBOMcTBa  OENKOB:
TUAPOIN3,
JieHaTypaLHusl.
OOHapyxeHue
OCJIKOB TPHU TOMOIIIN
KaueCTBEHHBIX
(LIBETHBIX) pEaKIUH.
[IpeBpamenus
OCJIIKOB ~ MHUIIM B
OpraHu3Me.
buonornueckue
GbyHKIIMM ~ OENKOB.
Jenarypanus u
THJIpONIU3  OEJIKOB.
[IBeTHblEe  peakiuu
Ha OenKu.
JlabopaTopHbIii
OIBIT Nel0
[BeTHble  peakiuu
Ha OeJIKH.
A3zoTcoaepkalime
reTEPOLMKINYECKNE
COETMHEHUSI.
[upumun. Iluppo:.
[InpumunH.
Ilypun. A3sortuctsie
OCHOBaHUSI.
Hyxnennosbie
KHCJIOTBHI.

COCTaBIIATh

YpaBHEHUsI peaKlui,
XapaKTEepU3YIOIINX HUX
cBoiicTBa. OOBACHATH
OMOJIOTUYECKYIO POJIb

0eJKoB u ux
MpEeBpaIICHUI B
OpraHu3Me.

[IpoBomuTh 1BETHBIC
peakuuu Ha OeIKu.
OOBSACHATD
OMOJIOTUYECKYIO POJIb
HYKJICHHOBBIX KHCJIOT.
[Tonp3oBatbCs
MHCTPYKIIUEH K
JICKapCTBEHHBIM
npernaparam.

I'pasknanckoro
BOCIIUTAHMS,
MONyJISIPU3aIIU
HAay4YHBIX 3HAHUH
cpeau AeTen
(LlernocTmn
HAy4YHOTO
MTO3HAHMS),

I'pasknanckoro
BOCIIUTaHUS,
MIONYJIIpU3aLUT
HAaYYHbIX 3HAHUHI
cpeau aeTen
(LlernocTmn
Hay4HOI'0
MTO3HAHMS)

I'paxxnanckoro
BOCIIUTAHMS,
MOMYJISIpU3aLNH
Hay4HbIX 3HaHUU
cpeau AeTen
(Ilennoctu
Hay4HOT'O
MIO3HAHUS)
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Hykneotuasi.

Kommiiementapubie
A30TUCThIE
OCHOBaHUA. XHUMHS
u 310pOBbE
YeJIoBeKa.
dapmakosoruyeckas
XUMMUSL.
KonTpoabHas I'paxxnanckoro
padora Ne2 o BOCIIUTAHUS,
TeMaM MONYJIIpU3ALNU
«Kucnopoaconepxa Hay4HbIX 3HaHUU
e OpPraHUYeCcKue cpenu neren
COEIUHEHUS», (Lleanoctun
«A30TCconepxKalme Hay4HOI'0
OpraHUYECKHE MIO3HAHUS)
COEJIMHEHUSI»
Xumust [Honumepsl. CreneHpb 3anuceIBaTh I'pasknanckoro
MOJIUMEPOB MIOJINMEPU3ALUH. YpaBHEHUsl  pEaKLMil | BOCIIUTaHUS,
Mounowmep. HOJIUMEPU3ALIUH. MOMYJISIpU3alUU
CrtpyKTypHOE 3BEHO. 3anuceIBaTh Hay4HbIX 3HaHUU
YpaBHEHHUS  peakuil | cpeau nereit
MOJIMKOH/ICHCALINH. (Llennoctn
Pacno3naBats Hay4HOI'0
OpraHUYEeCKUe MO3HAHUS)
BEILECTBA, MCHOJB3Ys | ['parkaaHCKOTo
TepmoriacTuyHbie KayeCTBCHHbIE BOCIIUTaHUS,
MOJINMEPBHI. peakuuu. MOMYJISIpU3alNH
CrepeoperyisipHble Hay4YHBIX 3HaHUUN
MOJIUMEPBI. cpeau aeTen
ITonmusTrnen. (LleanocTmn
[Honunponunes. HAay4YHOT'O
[Monurerpadropatun MO3HAHUS),
€H. (dbopMupoBaHUs
KYJIbTYpbI
3]10pOBbBS,
JKOJIOTMUECKOTO
BOCIIUTAHUS
TepMopeakTuBHBIE I'paxnanckoro
MOJINMEPBHI. BOCIIUTaHMS,
denonopopmanbaer MOMYJISIPU3ALMH
UJHbIE CMOJIBI. Hay4YHBIX 3HaHUHN
[Timactmaccel. cpeau AeTen
deHOomIaCTHI. (Llennoctn
AMUHOIIIACTBHI. HAy4HOTO
[IenomnacTsl. MO3HAHUS),
[IpupoaHbI Kaydyk. ¢dbopmupoBaHus
Pe3una. O00HHUT. KYJIbTYpPbI
CuHreTnueckue 3/10pOBbBS,
Kay4yKH. HKOJIOTMYECKOTO
CuHreTnueckue BOCITUTAHHUS
BoJIOKHa.  Kampos.
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JlaBcamn.
JdemMoHcTpanuu.
O06pa3sib

ImIacTMacc,
CHUHTETHYECKHUX
Kay4yKOB H
CHUHTETHYECKHUX
BOJIOKOH.

IIpakTuyeckasn
pabora Neq
Pacno3znaBanue
MJIaCTMACC u
BOJIOKOH.

Unentuduxamnus
OpraHUYEeCKHUX
COCIUHCHHH.
I'enetnyeckast CBA3b
MEXKITY KJaccaMu
OpraHUYeCKHUX
coequHeHnii. THIIBI
XUMHYECKUX
peakuuii B
OpraHU4YeCcKOu
XHMHH.

JlabopaTopHbIit
OINBIT Nell
CaoiicTBa KarpoHa

['paxxnanckoro
BOCITUTAHUS,
MOMYJISIPU3ALINH
Hay4HbIX 3HaHUU
cpeau AeTen
(Ilernoctn
HAy4YHOTO
MIO3HAHUS),
dhopMHUpOBaHHS
KYJIbTYpbI
3JI0pOBbBA,
9KOJIOTMUYECKOTO
BOCIUTAHUS

I'pasxnanckoro
BOCIIUTaHUS,
MOMYJISIpU3alK
HAaYYHbIX 3HAHUHI
cpeau aeTen
(LlernocTmn
HAy4YHOTO
MO3HAHUS),
dhopmMupoBaHUs
KYJIbTYpbI
3J10pOBbBS,
IKOJIOTHYECKOTO
BOCIIUTAHUS

I'paxknanckoro
BOCIIUTaHMS,
MOMYJISIPU3ALMH
Hay4HbIX 3HaHUU
cpeau AeTen
(LlernocTtun
HAy4YHOTO
MO3HAHUS),
¢dbopmupoBaHus
KYJIbTYpPbI
3/10pOBbBS,
HKOJIOTMYECKOTO
BOCIIMTAHHUS

11 kiaace

Teopernyeckue
OCHOBBI XUMHUH

19+1

Baxxneiinme
XUMHUYECKUE

[Iepeuncnars
BaXHEHIINE

I'paxknanckoro
BOCITUTaHHS,
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TIOHATHUS U 3aKOHBI.

CrpoeHue BeniecTsa. 3
Pacuernnlie 3amaun
PacueTrsl MaccoBoit

pi (o311 (mMacchr)
XHMUYECKOr0

COEIMHEHUS B
CMECH.

JdeMoHcTpanum.

Mogenn HOHHBIX,
ATOMHBIX,

MOJICKYJISIPHBIX 51
METAIINYECKHUX
KPUCTAJTUYECKUX
peuietok.  Moaenu
MOJICKYJI H30MEpOB

M TOMOJIOTOB.
XuMH4YecKHne 3
peakuuu
JlabopaTopHbIii

onbIT Nel M3yuenue
BIIMSIHUST PA3TUIHBIX
(akTopoB Ha
CKOPOCTb peaKIui
PacueTrHble 3agaun
Pacuetsl TermmoBoro
a¢dekTa peakuu.
PacueTsr MAacChl
(oO6bema,
KOJIMYECTBA
BEILIECTBA) MPOIYKTa
peaKkIuu, €cid OJHO
W3 BEIIECTB JAaHO B
BHJIE pacTBOpa C
ONPEACICHHON
MacCcoOBOM JoJIen
PacTBOPEHHOTO
BEIIECTBA.
JdemMoHcTpanuu.
Paznmuunbie TUIIBI
XUMHUYECKUX
peakumii,

XapaKTEPUCTUKH
XUMHUYECKOTO
anemenTa. OOBICHATH
pasiuuue MEXIY
HOHATUSMHU
«XUMUYECKUHI
3IEMEHT», «HYKIHI»,
«mzotom». IIpumensats
3aKO0H COXpaHEHUs
MacChl BEIIECTB MpH
COCTaBJICHUH
ypaBHEHUH
XUMUYECKUX PEaKIIHil.
Ornpenendarsb
MaKCHUMaJIbHO
BO3MOXKHOE YHUCIIO
3JIEKTPOHOB Ha
SHEPreTUYECKOM
YpOBHE. 3anucChIBaTh
rpadgudeckue
JJIEKTPOHHbIE

dbopmynsl s-, p- u d-
3JIEMEHTOB.

XapaxkTepus3oBaTh
HOPSZIOK  3allOJIHEHUS
ANEKTPOHAMH
SHEPTETUYECKHUX
YpOBHEMU u
MIOJypOBHEN B
atoMax. OOBSCHSATH, B
yem 3aKJII0YaeTCs
(bu3nuecKuif  CMBICH
TIOHSATHUS
«BAJICHTHOCTbHY.
OOBACHATS, qeM
OIIPEAEIIAIOTCS
BaJICHTHBIE
BO3MOYKHOCTH aTOMOB
pPa3HbIX  3JEMEHTOB.
CocraBnsTh
rpaduueckue
3JE€KTPOHHBIE
hopmyms asora,

dbocdopa, kuciopoaa
U Cephl, a TaKxke
XapaKTepUu30BaTh

W3MCHCHHS PaJNyCOB
aTOMOB  XHMMHUYECKHUX
JIIEMEHTOB 1o
IepuoIam u A-

rpynmnam
MIEPUOINYECKON

MOMYJISIpU3ALNH
Hay4HbIX 3HaHUU
cpeau aeTen
(Ilennoctu
HAy4YHOTO
MMO3HAHMUS),
dhopMupoOBaHHS
KYJIbTYpbI
3J10pOBbBS,
9KOJIOTMUYECKOTO
BOCIIUTAHUS

I'pasknanckoro
BOCIIUTAHMS,
MONyJISIpU3aIU
HAay4YHBIX 3HAHUH
cpeau AeTen
(LlernocTu
HAy4YHOTO
MTO3HAHMS),

I'pasxxnanckoro
BOCIIUTAHMS,
MOMYJISIpU3alNH
Hay4HbIX 3HaHUU
cpeau AeTen
(ILlernocTm
HAy4YHOTO
MO3HAHUS),
dhopmMupoBaHUs
KYJIbTYpbI
3/10pOBbBS,
9KOJIOTHYECKOTO
BOCITUTAHUS
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BHJICOOTIBITHI 110
OpraHUu4YeCKOu
XUMUHU.

KonTpoabHas
pa6ora Nel o reme
«Baxnenmue
XUMHUYECKUE
MOHSTHS U 3aKOHBI.
CrpoeHue BeniecTsa.
XUMHYECKUE
peaxkuum».

PactBops!
IIpakTn4yeckas
padora Nel
IIpurotoBnenue
pacTBOpoB c
3a/IaHHOW MOJISIPHOMN
KOHIEHTpaLUEH.
JlabopaTopHbIit
OIBIT Ne2
Onpenenenue
peakuuin cpensl
YHUBEPCAIbHBIM
HUHMKAaTOPOM.
JlabopaTopHbIii
ONbIT Ne3
I'maponus cosen.
Pacuyernble 3agaum

Pacuets! Macchl
(oOnema,
KOJINYeCTBA
BEIIIECTBA)
MIPOAYKTOB pEaKIu,
eciu OJTHO u3
BEIIECTB JaHO B
n30bITKE (umeer
MIPUMECH).
Pacuetsi MAacChl
(oObema,
KOJIMYECTBa

BELIECTBA) MPOAYKTa
PEaKIMH, €CIU OJHO

TaOJIMIIEI.

OOBSICHATD
MEXaHHU3M
o0pa3oBaHUs HMOHHOM
1 KOBAJIECHTHOM CBSI3H

u 0COOEHHOCTHU
(bU3UYECKUX CBOWCTB
HOHHBIX 51
KOBaJICHTHBIX
COCIUHCHUH.
CocTraBliaTh
ANEKTPOHHBIC
dbopMynBl  MOJIEKYII
KOBAJIEHTHBIX
COCTUHEHUN.
OOBACHITL MEXaHU3M
o0paszoBaHHs
BOJIOPOJTHOM 51
METaIINYSCKON CBSI3HN
u 3aBHCHMOCTD
CBOICTB BCIIIECTBA OT
BHA XUMHYECKOH
CBSI3H. OOBICHITE
IIPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJI
OpPraHUYECKUX u
HEOPTaHUYECKUX
COE€TUHEHUI C
ITOMOIIILIO0
peICTaBICHUIA 0
rudpuaAn3au
opbOuraneii.
OOBACHITD

3aBHCUMOCTh CBOMCTB
BEIIECTB OT THUIIA €T0
KPHUCTAITNYECKOM
pemetku. OOBICHATH
MPUYUHBI
MHOT'000pa3us
BEILIECTB.
[Iepeuncnars
MIPU3HAKH, o
KOTOPBIM
KJIacCU(PUIUPYIOT
XUMHAYECKHE PEAKIIHH.
OOBACHATH CYUIHOCTD
XUMHYECKON PEaKIIHH.

CocTraBliTh
ypaBHEHUS
XUMHYECKHUX PEaKIni,
OTHOCSIIIUXCS K

OIPEACICHHOMY THILY.

['paxxnanckoro
BOCITUTAHUS,
MOMYJISIPU3ALINH
Hay4HbIX 3HaHUU
cpeau aeTen
(Ilernoctn
HAy4YHOTO
MIO3HAHUS),
hopMHUpOBaHHS
KYJIbTYpbI
3JI0pOBbBA,
9KOJIOTMYECKOTO
BOCIHUTAHUS

I'pasknanckoro
BOCIIUTAHMS,
MOMYJISIpU3alUU
HAaYYHbIX 3HAHUHI
cpeau aeTen
(LlernocTun
HAy4YHOTO
MO3HAHUS),
(dbopMupoBaHUS
KYJbTYpbI
3J10pOBbBS,
IKOJIOTHYECKOTO
BOCITUTAHUS
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U3 BEIIECTB JaHO B
BHJIE pacTBopa C
ONpeICIICHHOMN
MacCOBOM Joleit
PacTBOPEHHOTO
BCIIECTBA.

DIEKTPOXUMHUYECKU
€ peakiuu
PacuerHnrnie 3agaun
Pacuersl MaccoBoit
i 00bEMHOM OJIN
BBIXOJIa  MPOJYKTa
peakuuun oT
TEOPETHUUYECKHU
BO3MOKHOTO.
KoHnTtpoJsbHas
pa6ora Ne2mo teme
«TeopeTnueckue
OCHOBBI XUMHUU»

OOBSACHATD  BIMSHHE
KOHIICHTPALUH
peareHToB Ha
CKOPOCTh

TOMOTEHHBIX u
reTepOreHHBIX
peaknuii. OOBICHATH
BIUSHUE PA3THYHBIX
(hakTopoB Ha

CKOpPOCTh XUMHUYECKOU

peakuuu, a TaKxke
3Ha4YCHHE
PUMEHEHUS
KaTaJIu3aTOPOB u
WHTHOUTOPOB Ha
npakTtuke. OOBSCHATDH
BJIUSHUE WU3MEHEHUs
KOHIIEHTpalUH
OJIHOTO u3
pearupyromumx
BEILECTB ,
TEeMIIepaTypbl u
JIABJICHUS Ha
CMelIeHUe
XUMHYECKOTO
paBHOBECHS.
XapakTepu3oBaTh
CBOWCTBA Ppa3IUYHBIX
BUJOB  JHUCIEPCHBIX
CHUCTEM,  YyKa3bIBaTh
MPUYHHBI KOATYJISIHA
KOJIJIOUJ0B u
3Ha4YCHHE 3TOrO
SIBJICHUS. Pemars
3a/1a4n Ha
IIPUTOTOBJIEHUE
pacTBopa
ONPEACIIEHHON
MOJISIPHOU
KOHILIEHTPaLH.
l'otoBuTh pacTBop
3aJIaHHON  MOJISIPHOU
KOHIICHTPALIAH.
OOBSCHATH, TIOUEMY
pacTBOpPBI BEIIECTB C
MOHHOU 51
KOBAJIEHTHOMU
MIOJISIPHOM CBS3bIO
MPOBOJIAT
JJEKTPUYECKUN  TOK.
Onpenenarsb pH
Cpelbl ¢ IOMOUIBIO

['paxxnanckoro
BOCITUTAHUS,
MONYJIIpU3ALIT
Hay4HbIX 3HaHUU
cpeau AeTen
(Ilernoctn
Hay4HOI'0
MMO3HAHMUS),
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YHUBEPCAITHHOTO
WHJIMKaTOopa.
OOBSACHSATH C IMO3UIUH
TEOPUH
3JIEKTPOJIUTUYECKON
JIHUCCOIHAIIN
CYIIHOCTh
XUMHYECKHUX PEAKLIH,
MPOTEKAIOIINUX B
BOJIHOU cpene.
CocTaBnsTh MOJHBIE U
COKpaIleHHbIC
MOHHBIC  YpaBHEHUSA
peaKkuuit,
XapaKTePU3YIOIINX
OCHOBHBIC  CBOMCTBa
BOXHEHUIINX KIJIACCOB
HEOPTaHUYECKUX
COCIUHCHHI.
Onpenensarb peakiuio
Cpedbl pacTBoOpa COJIU
B Boae. CocTaBisTh
YpaBHEHUSI  pPEAKLIMI
TUPOJIN3a
OpTraHUYECKUX u
HEOPraHUYECKUX
BEIIICCTB.

OOBSACHATH TMPHUHIIMIT
paboTsl
raJbBaHM4ECKOTO
9JIEMCHTA.
OOBSACHSATS, KakK
YCTPOEH CTaHAAPTHBIN
BOJIOPOJIHBIN
3JIEKTPO/I.
[Tonws3oBatbest psaoM
CTaHIAPTHBIX
3JEKTPOIHBIX
MIOTEHIINAJIOB.
Otnmyath
XUMHUYECKYIO
KOPPO3HIO oT
BJIEKTPOXUMHUYECKOM.
OOBACHATH
MPUHIMIIBI  3alTUTHI
METaJITINYCCKUX
U3JEIUN OT KOPPO3HH.
OOBACHSATS, KaKue
MPOLECCHI
MIPOUCXOAT Ha
KatoAe W Ha aHoJe
npu AJIEKTPOJIN3E
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pacriiaBoB "

pacTBOpOB COJICH.
CocraBnsThb
CyMMapHbIe
YpaBHEHUSI  pEaKLMi
NIEKTPOJIN3A.
Heopranuueck 11 Merannsl XapakTepru3oBaTh ['paxxnanckoro
asi XuMus IIpakTuyeckas o0mue CBOIMCTBA | BOCIIUTaHUS,
padora Ne2 METAJIJIOB U | TONyJIApU3aLNU
Pewenne Pa3bACHATL UX HA | HAy4YHBIX 3HAHUU
JKCIEPUMEHTAIBHBIX OCHOBE cpenu aeren

3a/1a4 1o TeMe
« Metamb»
JdemMoHcTpanuu.
OO6pasupl  MeTamioB
M WX COCIUHEHUM,
CILTaBOB.
B3aumopeiicteue
METaJJIOB c
KHCJIOPOJIOM,
KHCIIOTaMU, BOJIOM.
JlokazaTenbCcTBO
aM(dOTepHOCTH
QTIOMUHUSIT U €T0
THIPOKCHIA.
B3aumoneiicteue
MeOu U Keneza C
KHCJIOPOJIOM;
B3aUMO/ICIICTBUE
MEIu W Kejle3a C
KHCIIOTaMu (CepHas,
COJIsiHAs).
ITonyyenue
THAPOKCHIOB  MEIU
() u xpoma (III) ,
OKCcHJa MeJIu.
BzanmopeiictBue
OKCHJIOB u
THAPOKCHU]IOB
METaJUIOB c
KHCJIOTaMH.
JlokazarenbCcTBO
amoTepHOCTH
COCIMHEHUN Xpoma
(111).

Hewmeramisr
IIpakTHyeckas
padora Ne3
Pemenue
AKCIEPUMEHTATBHBIX
3aJa4 10 TeME «
HemeTamibn

IIPEACTABICHUI 0
CTPOEHUU aTOMOB
METaJJIOB,
METaJNIN4eCKO CBA3U
" METaJUIMYECKOU
KPHUCTaNINYECKOM
pelieTKe.
WnmoctpupoBaTh

puMepaMu  CIoCcOOBI
MOJIyYeHHUS] METaJUIOB.
XapakTepus3oBaTh

XUMHUYECKHUE CBOWCTBA
METAJIJIOB IA-TIA
IpyIIn W aIOMHUHUS,

COCTaBJIATh
COOTBETCTBYIOIIHE
YpaBHEHUSI PpEaKIHil.
OOBICHATH
0COOCHHOCTU
CTPOECHUSA aTOMOB
XHUMUYECKHX
37€MEHTOB  b-rpynn
MIEPUONYECKON
CHUCTEMBI J..
MeHnpeneeBa.
CocTaBisaTh
YpaBHEHUsI peaKIuil,
XapaKTEPU3YIOIINX
CBOICTBa MeEIH,
IIMHKA, TUTaHa,
Xpoma, Kenesa.
[Ipencka3biBaTh
CBOMCTBaA CILJIaBa,
3HasI €ro  COCTaB.
OOBSACHSATS, KakK
H3MEHSIOTCS CBOMCTBA
OKCHJIOB u
TUJPOKCHJIOB
METAJLIIOB 1o

TepruoOJaM " A-
rpymnmam

(Ilernoctn
HAy4YHOTO
MMO3HAHMUS),
dhopMupoBaHHS
KYJIBTYPBI
3JI0pOBbBA,
IKOJIOTHYECKOTO
BOCITUTAHUS

I'paxxnanckoro
BOCIIUTAHMS,
MTONYJIIPU3 AT
Hay4HbIX 3HAaHUU
cpeau aeTen
(leanoctn
Hay4HOTO
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KonTpoabHas
padora Ned no teme
«Heoprannueckas
XUMUSI»
JdemoHcTpanmu.
OO6pa3ibt
HEMETAJIJIOB.
Mopenu
KPUCTAJTINYECKUX
peueToK anmasa u
rpadura.
[Tonyuyenue
aMMHaKa u
XJIOPOBOJIOPOJA,
pacTBOpeHHE HX B
BOJIE,
JI0Ka3aTeJIbCTBO
KHCJIOTHO-
OCHOBHBIX CBOWCTB
ITUX BELIECTB.
Cxuranue yrisg u
Cepbl B KHCIIOPOIE,
onpeeIeHue
XUMHYECKHUX
CBOMCTB MNPOAYKTOB
CTOpaHHS.
B3anmopeiictBue ¢
MEJbI0
KOHIICHTPUPOBAHHOMN
CEepHOM KUCJIOTBI,
KOHIICHTPHUPOBAHHOMN
u pa30aBIeHHOI
A30THOM KHCJIOTBI.

MEPUOINYECKOMN
tabaunpl. OOBSICHSTD,
KakK H3MEHSIOTCS
CBOICTBA OKCHJIOB U
THAPOKCHJIOB
XHMUYCCKOr0
JJIEMEHTa c
MIOBEIIICHUEM
CTEIEHH  OKHCJICHHUS
ero aTroMma.
3anuceIBaTh B
MOJICKYJISIPHOM Hu
HOHHOM BHJIE
ypaBHEHUS
XUMHUYECKHUX PEaKIIui,
XapaKTEePU3YIOLIUX

KHACJIOTHO-OCHOBHBIE
CBOWMCTBA OKCHUIOB U

THAPOKCHUJIOB
METaJJIOB, a TaKXke
SKCTIIEPUMEHTAIBHO
JIOKa3bIBaTh HaJIHYNE
ITHUX CBOMCTB.
Pacrnio3naBats
KaTHOHBI  COJIEH C
ITOMOIIBIO
KaueCTBCHHBIX
peaKkuuu.
XapakTepu3oBaTh
o01me CBOMCTBA
HEMETAJIOB u

Pa3bACHATDH ux Ha
OCHOBC

MPEICTABICHUI o
CTPOCHUHU aTtoma.
HaswiBaThb obnactu
MIPUMEHEHUS
Ba)KHEHIIINX
HEMETaJIJIOB.
XapakTepu3oBaTh
CBOMCTBA BBICIITIX

OKCHJIOB HEMETaJJIOB
U KHCIIOPOJICOIepIKa-

LUX KHCJIOT,
COCTAaBJISITh
ypaBHEHUS
COOTBETCTBYHOIINX

peakiuii 1 OOBSICHSITH
X B cBeTe
MIpeICTaBICHUA 00
OKHCIIUTENIBHO-
BOCCTaHOBUTEIIBHBIX

MTO3HAHMS),
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peaKuusx u
JIEKTPOJIUTUYECKON
JICCOIAIIHH.
CocTraBisTh
YpaBHEHUSI PEaKIIHil,
XapaKTEePU3YIOLIUX
OKHCIIUTELHBIC
CBOMCTBA CEpPHOU H
a30THOH KHCJIOT.
XapakTepu3oBaTh
W3MCHEHHS  CBOMCTB
JETYyYuX BOJOPOJIHBIX
COCTUHEHUN
HEMETAILIIOB 1o
105015 (014 u A-
rpyImam
MEPUONYECKON
cucremsl. Jlokas3piBaTh
B3aMMOCBS3b
HEOPraHUYECKUX n
OpraHUYECKUX
COCTUHEHUN.
CocraBisTh
ypaBHEHUs
XAMHYECKUX PEaKIIHiA,
OTpaXkaroInX
B3aMMOCBS3b
HEOPTraHUYECKUX n
OpTraHUYECKUX
BEIIECTB, OOBACHATH
WX Ha OCHOBE TEOPHUH
3IEKTPOJIUTUYECKON
JIACCOIAAIIN 51
peICTaBICHUIA 00
OKHUCJIUTEIHHO-
BOCCTaHOBHUTEIIbHBIX
npolueccax.
IIpaxkTuecku
pacno3HaBaTh
BEIISCTBA C OMOIIBIO
Ka4yeCTBEHHBIX
peakinii Ha AHHOHBI.

Xumus
JKH3Hb

Hayunbie  MeToaml
IMO3HAHUS B XHMHH.
Hcrounukn
XUMHYSCKOMN
nHpopMaLnH.
[Mouck mubopmanun
1o Ha3BaHMIM,
uaeHTuduKaTopam,

CTPYKTYPHBIM
bopmynam.

OOBSCHATD Hay4yHbIE
MPUHIUIIBI
MIPOU3BOJICTBA Ha
npumepe
MPOM3BOJICTBA CEPHOI
KHCJIOTBHI.
[Iepeuncnars
MPUHIUIIBI
XUMHYECKOT0
IIPOU3BO/JICTBA,

I'paxxnanckoro
BOCIIUTAHMS,
MOMYJISIpU3aLNH
Hay4HbIX 3HAaHUU
cpeau AeTen
(Ilennoctu
HAy4YHOTO
MO3HAHMUS),
dhopmMupoBaHHs
KYJIbTYpbI
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MoaenupoBanue
XUMHYECKUX
MPOIIECCOB u
SIBJICHHI,
XAMHYECKUH aHallu3
u CHHTE3 KakK
METOABl  HAYYHOTO
IMO3HAHUS.
XumMudeckas
MIPOMBIIIIIEHHOCTbD.
XumMudeckas
TEXHOJIOTHSL.
XuMUd U 370pPOBbBE.
JlekapcTaa,
(hepMeHTHI,
BUTAMHUHBI,
TOPMOHBI,
MUHEPAITLHBIC BOJIBI.
[IpoGnemsl,
CBSI3aHHBIC c
MIPUMCHCHHEM
JIEKapCTBEHHBIX
rpenaparos.
Bpennbie npuBBIUKH
u (bakTopsl,
paspyuiaroniue
310poBbe (KypeHHE,
ynoTpebiaeHue
aJIKOTOJIA,
HapKOMaHHUs).
PanmonansHoe
nutanue. Ilumesbie
no6aBku.  OCHOBBI
MIHUIIEBOM XUMUH.
JdemoncTpanmu.
OOpa3upl  cpencTB
OBITOBOM XHMHH,
WHCTPYKLIUU MO0 HX
MIPUMEHEHHUIO.

Xumus B
MOBCETHEBHOM
KU3HU. Moroniue u
YUCTAIINE CPEICTBA.
CpenctBa 60pbOBI €
OBLITOBBIMH
HACEKOMEBIMHM:
pETEIIEHTHI,
WHCEKTHITUIEI.
CpencrBa  JTHUYHOM
TUTHEHBI H
KOCMETHKU.
IIpaBuna

WCIIONB3yEMbIE  TIpH
MOJIYyYCHUH  YyTyHa.
CocTaBiaTh
ypaBHEHUS
XUMHUYECKHUX PeaKIIui,
MPOTEKAIIUX  TPHU
MOJIYYCHUH YyryHa W
CTalIH. CobmronaTh
npaBuia Oe30macHOM
paboThI co
cpencTBamMu  OBITOBOM
XUMUH. OOBACHITD
PUYHHBI
XAMHYECKOT'0
3arpsi3HEHUs] BO3/ayXa,
BOJIOEMOB U ITOYB.

3JI0POBBS,
AKOJIOTHUYECKOTO
BOCITUTaHHS,
TPYJIOBOTO
BOCITUTAHUS

I'paxknanckoro
BOCIIUTaHMS,
MOMYJISIPU3ALMH
Hay4HbIX 3HaHUU
cpeau AeTen
(ILlernocTtn
HAy4YHOTO
MO3HAHUS),
¢dbopmupoBaHus
KYJIbTYpPbI
3/10pOBbBS,
HKOJIOTMYECKOTO
BOCIIUTAHMS,
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0e3omacHOil pabOThI

c eIKUMHU,
FOPIOYUMHU u
TOKCUYHBIMHU
BEIIECTBAMH,
CpeACTBaAMU

OBITOBOM XHUMUH.
XUMHUSI U CEJILCKOE
XO03SHCTBO.

MuHepanbHbie u
OpraHuyecKue
ynoOpeHusl.
CpenctBa  3alIMTHI
pacTeHui.

Xumus u
JHEpPreTHKa.
IIpuponusie
HWCTOYHUKU
yTJ1€BOJIOPO/IOB.
[Tpupoubrit u
IOy THBIN
He(TAHON ra3bpl, HUX
COCTaB u
HCIIOJIb30BaHUE.
CocraB HedtH U ee
nepepaboTka.
Hedrenpoaykrsr.
OKTaHOBOE  YHKCIO
OeH3HHa. Oxpana

OKpY’KaroIien cpessl
npu
HedrenepepaboTke U
TPaHCTIOPTUPOBKE
He(PTENPOTYKTOB.
AnlbTepHaTUBHBIE
VCTOYHHUKH SHEPIUH.

TPYJIOBOTO
BOCIIUTAHUS

Xnmus B
CTPOUTEIBCTBE.
OrtnenouHnie
Marepuabl.
IlemenT. beroH.
[TonGop
OIITHMAJIBHEIX
CTPOUTENBHBIX
MaTepHaIoB B
MIPAaKTUYECKOU
JIEeITEIBHOCTU
YyelIoBeKa.

XUMHS B DKOJIOTHSL.
XUMHYECKOe
3arpsi3HEHUE
OKpY’Karollleld Cpejibl

I'paxxnanckoro
BOCIIUTAHMS,
MOMYJISIpU3alNU
Hay4HbIX 3HaHUU
cpeau AeTen
(Ilennoctu
Hay4HOT'O
MO3HAHMUS),
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u ero nocneacTsusa. Oxpana
ruapocdepsl, IOYBHI,
atMocdepsl, Giopsl 1 hayHbI
OT XUMHYECKOTO 3arpsI3HEHNS.
be30Tx0/1HOE MPOHU3BOJICTBO.

COI''TACOBAHO
[TpoTokoi 3aceaHmsi METOTHYECKOTO
00BETMHEHUS YUUTEJICH €CTECTBEHHO-
HAYYHOTO ITUKJIa
MBOVY- COI Ne 17
oT 29.08.2022r. Ne 1
Bansu P.C.

Ioanuce pykoBoaurenss MO [5(0]

COI''TACOBAHO
3amectuTens gupekropa mno YP

CutnukoBa T.C.

Iloamuce DdUO

30.08.2022 .
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