


PABOYASA TTPOTPAMMA no XHUMHUHU
IHosicHUTeILHAS 3alIMCKA

Pabouas mporpamMma cocTaBiieHa Ha OCHOBE MOJIOKEHHH M TpeOOBaHUM K
pe3yJibTaTaM  OCBOEHHS ~ OCHOBHOU 00pa3oBaTeIbHON  MPOrPaMMBI,
npegoctaBieHHbIXx B DenepanbHOM  TOCYJapCTBEHHOM  00pa3oBaTeIbHOM
cTaHjapTe cpeaHero odumero obpa3zoBanusi( npuka3z Ne 1897»00 yTBepKaeHUU



®denepallbHOrO  rOCYAAPCTBEHHOrO  00pa30BaTENIBHOTO  CTaHAapTa  OOWIEro
oOpa3zoBaHusi») ,B cooTBeTcTBUM ¢ KoHuenuue mnpenogaBaHus Y4eOHOro
npeametray Xumus» ot 30.12. 2018r.,mpuBeneHa B COOTBETCTBUE (eAepabHOM
o0pa3oBaTelbHOM  MPOrpaMMOM  OCHOBHOIO  CpeAaHero  oOpa3oBaHus
YTBEPKAEHHOM NpuKazoM MuHucrtepcTBa npocseuienus Poccuiickoin denepanuu
23 Hos0ps 2022 1. N 1014 "O6 yrBepxkaeHuu QeaepanbHO 00pa3oBaTEIbHOM
MporpaMMbl cpeiHero o0iiero oopa3oBaHus

1. IlnanupyemMble pe3y/bTaThbl OCBOEHHMS Y4eOHOI0 MpeaMeTa.

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K  pe3yJbTaTaM  OCBOCHHS
OoOy4aroUMMHCS MPOrpaMM CpeaHero oO0mero o0pa3oBaHMs: JIMYHOCTHBIM,
METanpeJIMEeTHBIM W  TIpeaMeTHbIM. HayuHo-meTonuyeckoll OCHOBOM  Juis
pa3pabOTKH IUIAHUPYEMBIX PE3y/IbTaTOB OCBOECHMS IPOTpaMM CPENHEro OOIIEro
o0pa3oBaHus ABISIETCS] CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

JINYHOCTHBIE pPe3yJIbTATHI.

B COOTBeTCTBMHM  C CUCTEMHO-IEATEIBHOCTHBIM  TOIXOJOM B CTPYKType
JUYHOCTHBIX PE3yJbTaTOB OCBOCHHS TpeaMeTa «XUMUsS» Ha YpOBHE CpPEIHETO
o0mero o0Opa3oBaHHS BBIJACICHBI CIEAYIONIAE COCTABISIONIME: OCO3HAHHE
O0yJaloONIUMUCS POCCUHCKON TpaKJaHCKOW HWISHTHYHOCTH; TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSTEIHLHOCTH W CAMOOTIPEICIICHNIO; HAINYUE MOTHBAIUH
K O0Oy4eHHIO; TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCS PYKOBOJCTBOBATHCS
NPUHATBIMA B OOIECTBE  NpaBWJIAaMH H HOPMAMH  TIOBEICHUS;  HAJIUYHC
NPaBOCO3HAHWS, JKOJOTUYECKOW KYJIBTYPBI, CIIOCOOHOCTh CTaBHTh IIETH U
CTPOWTH >KM3HCHHBIC IUIaHBI. JIMYHOCTHBIC pE3yJabTaThl OCBOCHHUS TIPEAMETA
«XuUMHUA» ~ OTpakalT  CcHOPMHPOBAHHOCTH  OIBITA  IMO3HABATEIBHOH W
NPaKTUYECKOW  JCATEIBHOCTH  OOydYalolmuXcs B TIpoOIecce  peau3aiuu
o0pa3oBaTeIbHON IEATETLHOCTH, B TOM YHCJIE B YaCTH:

1. T'pakaaHCKOro BOCIIUTAHUS

— OCO3HAaHHWS OOYYalOUUMHUCS CBOMX KOHCTUTYIHMOHHBIX TIpaB U
00s3aHHOCTEH, YBAKCHUS K 3aKOHY U TIPaBOTIOPSIKY;

— HIPCACTABJICHUA O COHOUAJIBHBIX HOpMax M IIpaBUJIaX MCKINYHOCTHBIX
OTHOIIICHUH B KOJIJICKTHBC,

— TOTOBHOCTM K COBMECTHOM TBOp‘-ICCKOﬁ ACATCIbHOCTU IIpU CO3JaHHH
y‘—Ie6HBIX IIPOCKTOB, PCIICHHUUN y‘-Ie6HI>IX u IIO3HABAaTCIAbHBIX 3aa4a4,
BBIIIOJTHCHUHY XUMHNYCCKHUX 3KCIICPUMCHTOB;



— CHOCOOHOCTH TMOHUMATh M MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAJU3€ PA3IMYHbIX BUJOB YUCOHOU NESITEIHHOCTH;

2. IIaTpuOTHYECKOr0 BOCITUTAHUS:

— ILEHHOCTHOTO OTHOLIEHWS K UCTOPUYECKOMY W HAYYHOMY  HACIEIUIO
OTEYECTBEHHON XUMHUH;  YBa)XXEHUS K IIPOLIECCY TBOpPUECTBA B 00JIACTU TEOPUU
Y MPAKTHYECKOTO MPUIIOKEHUS XUMHUHU, OCO3HAHUS TOTO, YTO JAHHBIE HAYKH €CTh
pe3yNbTaT  JUIMTENbHBIX HAOMIOACHUM, KPOMOTIMBBIX SKCIEPUMEHTAIbHBIX
MIOMCKOB, MOCTOSIHHOTO TPyZAa YYEHBIX U NPAKTUKOB;

— HUHTCPCCA U NTO3HABATCIBbHBIX MOTHUBOB B ITOJIYUCHUU U MOCJICAYIOUICM aHAJIN3C
I/IH(I)OpMaI_II/II/I 0 MEePCaOBBIX TOCTHKCHUAX COBpCMCHHOfI OTCUECTBCHHOM XUMHUU,

3. JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:
— HPABCTBEHHOT'O CO3HAHMUSI, STHUECKOTO ITOBEICHHUS;

— CIIOCOOHOCTH OOCHUBATHb CUTYyallUU, CBA3AHHBIC C XUMUYCCKUMMU SABJIICHUAMU, U
IMpUHHUMATh OCO3HAHHBLIC PCIICHHA, OPUCHTHUPYACH HAa MOPAJIBbHO-HPABCTBCHHBLIC
HOPMBI U ICHHOCTU,

— TOTOBHOCTH OIICHMBAaTh CBOE IIOBEIACHUE U IMOCTYIIKH CBOHUX TOBapHHleﬁ
C HO3PIHPIﬁ HPAaBCTBCHHBLIX U IIPABOBBIX HOPM U C y‘IéTOM OCO3HaHUA HOCJIGI[CTBI/If/'I
IMOCTYIIKOB;

4. ®opMHUPOBAHUS KYJIbTYPbI 310POBbA:

— TIOHMMaHUsl IIEHHOCTeW 370poBOro W  Oe3omacHOro oOpa3a JKU3HHU;
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (hM3UYECKOMY U
TICUXUYECKOMY 37I0POBBIO;

— coOmoieHnst mpaBuil 0€30MacHOTO OOpaleHusi C BEHIECTBAaMU B OBITY,
IIOBCEHEBHOM KU3HU, B TPYJIOBOU JESATEIBHOCTH;

— T[OHMMaHMS LEHHOCTM TMPABUJI  HUHIAWBUAYAIBHOIO U KOJUIEKTUBHOTO
0€30MacHOr0 TOBEICHHS B CUTYAIUAX, YTPOKAIOMINX 3I0POBBIO U SKU3HU JIIOJICH;
OCO3HAHUS TMOCJIEACTBUA W HENPUATUS BPEAHBIX MPUBBIUEK (YMOTPEOICHUS
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs);

5. TpyaoBOro BOCIIMTAHUA:

—  KOMMYHHUKAaTHBHOM  KOMIIETEHTHOCTH B  y4eOHO-UCCJIEAOBATEIbCKOM
NEATeNIbHOCTH, OOIECTBEHHO TMOJIE3HOM, TBOPYECKOM U  JPyrux BHJAX
NEATEbHOCTH;



— YCTaHOBKHU Ha aKTUBHOE yYaCTHE B PEIICHUU MPAKTUUECKUX 33/1a4 COLUAIbHON
HaIPaBJIEHHOCTHU (B paMKaxX CBOET0 KJacca, IIKOJIbI);

— HHTEpeca K NPAKTUYECKOMY M3YUYEHHUIO MPOPEeccuil pa3iHuyHOIo poja, B TOM
Yyclie Ha OCHOBE NMPUMEHEHUs NPEIMETHBIX 3HAHUN MO XMMHH; YBaXKEHUS K
TPYAY, JTOJAM TpyJa U pe3yJbTaTaM TPYJOBOU EATEIbHOCTH;

— TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUIYAJbHOHW TPACKTOPUU
oOpaszoBaHus, Oyaymied mpodeccuu U peanu3alud COOCTBEHHBIX >KU3HEHHBIX
TUTAHOB ¢ YYE€TOM JTMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpeOHOCTEeH 00IIIECTBA;

6. IKOJOrHYeCKOro BOCIUTAHUSA:

— OKOJOI'M4€CKH HCHCCOO6p33HOFO OTHOIICHUA K TIPHUPOAC KdK HCTOYHUKY
CymcCTBOBAHM: JKM3HU HA 3CMJ'I€;

— TNOHMMAaHHS TJI00AJIBHOTO XapaKTepa OSKOJIOIHYCCKUX HpO6JIGM, BJIIMAHUA
9KOHOMHYCCKHUX IMMPOUCCCOB HA COCTOAHUC HpHpO}IHOﬁ Hu COHHaHBHOfI CpCabI;

— O0CO3HaHHA HGO6XOI[I/IMOCTI/I HCIIOJIB30BaHUA ,IIOCTI/I}KGHI/Iﬁ XUMHUU OJI1 pCIICHUS
BOIIPOCOB palfiOHAJIBHOTO IIPHUPOAOITIOJIBb30BaAHUA,

— aKTUBHOT'O HEMPUATHS AEHCTBUM, TPUHOCSIINUX BPE OKPY>KaOIIeH MpUpOTHON
cpele, yMEHHs MMPOTHO3UPOBATh HEOJArONpPHUSATHBIE SKOJIOTUYECKUE TOCIEICTBUSA
NpeINpPUHUMAEMBIX IEUCTBUM U MPEJOTBPAIATh UX;

— HaJU4MUsl Pa3BUTOTO 3KOJIOTMYECKOrO0 MBIIUICHHS, SKOJOTHYECKON KYJIbTYpBI,
omnbITa NEeATEIbHOCTU AKOJIOTMYECKON HaIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI MMHU B IIO3HABATEIILHOW, KOMMYHUKATUBHOM U COLUAIBHOU
NPAaKTUKE, CIIOCOOHOCTH W  YMEHHUS AaKTUBHO MPOTHUBOCTOSTH HJICOJIOTHH
xemo(oouwu;

7. lleHHOCTH HAYYHOT' 0 MO3HAHUSA

— MHPOBO33PEHUs, COOTBETCTBYIOIIECIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
U OOIIECTBEHHOW MPAKTUKHU;

— T[OHHMMaHusl CHeUM(PUKHM XHUMHM KaK HayKd, OCO3HaHus €€ poiu
B (hOpMUPOBaHUH PAIMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IEJIOCTHOTO
MpeACTaBICHUS 00 OKpYKalollleM MHUpPE KaK O €JUHCTBE MPUPOJIBI U YEJIOBEKA, B
MO3HAHWW TPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHWH MpOoOJeM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

— yOeXKAEHHOCTH B 0COO0OM 3HAUMMOCTH XUMHUHM JJIs1 COBPEMEHHOM ITMBHIIM3AINN :
B €€ T'yMaHUCTHYECKOM HAIPAaBICHHOCTH U BAaXXHOW pPOJM B CO3JaHUHA HOBOWU



0a3bl MaTepuaqbHOM KYJIbTYPHI, B PEUICHUU TI00ATBHBIX MPOOJEeM YCTOWYHUBOIO
Pa3BUTHS YETIOBEUYECTBA

— CBIPbEBOM, PHEPreTUYECKOM, MUIIEBOM U IKOJOTMYECKOW O0€30MacHOCTH, B
Pa3BUTHUU MEAUIUMHBI, 00ECTICUCHUH YCIOBHM YCIEIIHOTO TPYJa U IKOJIOTUYECKU
KOM(OPTHOM KU3HU KAXKJIOTO YjieHa 00IIEeCTBa;

— C€CTCCTBCHHO 'HaquOI‘/’I rpaMOTHOCTHU: TIOHHMMaHHA CYIIHOCTH MCTOJOB
IMMO3HAaHUA, MCIIOJIB3YECMbIX B CCTCCTBCHHBLIX HAYKaX, CIIOCOOHOCTH HCIIOJIL30BaTh
MOJIy4acMbIC 3HAHUWA OJIA aHAJIN3a U OOBSICHEHUS SIBJICHUM OKPYXKAromiero Mupa u
MpoUnuCXoaaInx B HEM HSMGHCHHﬁ; YMCHUA OCJIATH 000OCHOBaHHBIC 3aKITIOUCHUS
Ha OCHOBC HAYYHBIX q)aKTOB U HMCHOIIUXCA HAaHHBIX C ICJIbIKO IIOJIYUYCHUSA
AOCTOBCPHBIX BBIBOJ OB,

— CIIOCOOHOCTH CaMOCTOSATECIBbHO MCHOJb30BATh XUMHYECKHE 3HAHUS JIIA
peUICHUA HpO6JICM B PCAJIbHBIX JKU3HCHHBIX CUTYAllUAX,

— HHTCPCCAa K IMO3HAHUIO, HCCHGHOB&TGHBCKOﬁ ACATCIIBHOCTH,

— TOTOBHOCTM M  CIIOCOOHOCTM K  HENpPEpPhIBHOMY OOpa30BaHUIO U
caMO00pa30BaHUIO, K AaKTMBHOMY IIOJIyYEHHIO HOBBIX 3HaHMM IO XUMHH
B COOTBETCTBHHM C KU3HEHHBIMU MTOTPEOHOCTAMU;

— HHTEepeca K OCOOEHHOCTSAM TpyAa B pa3iudHbIX cdepax MpodeccuoHaIbHON
NEeSITEIHHOCTH.

MeTanpeaMeTHbIe pe3yJbTaThl.

MeranpenMeTHble pPE3ydbTaThl OCBOEHUSA YYeOHOTO TmpenMera «XuMus» Ha
ypOBHE  cpeaHero oOmero oOpa3oBaHMs ~ BKJIIOYAIOT:  3HAYUMBIC  JJIS
dbopmMupoBaHus MHUPOBO33pEHUS oOy4arommxcs MEXIUCITUTUTMHAPHBIE
(MeXMpeaMeTHbIE) OOIIeHAyYHbIE MOHATHS, OTPAKAIOIIUE 1IEJIOCTHOCTh HAyYHOU
KapTUHBI MUPA U CHEIUPUKY METOJOB TIO3HAHUS, UCIIOJIb3YEMbBIX B €CTECTBEHHBIX
Haykax (MmaTepusi, BELIECTBO, DHEPTHUsl, SIBICHUE, MPOLIECC, CHUCTEMa, HAy4YHBII
(dakT, NPUHIUI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCIEeI0BaHUE,
HAOJNIOZICHUE, W3MEPEeHHE, OHKCIEPUMEHT U [p.); YyHHBEpCalbHbIEe Yy4eOHbIE
NENUCTBUS (mo3HaBaTeNbHBIE, KOMMYHUKATHBHBIC, PETYISTUBHBIC),
oOecreunBaromye GopMupoBaHue PyHKIIMOHATIBHON IPAMOTHOCTH U COIMATIbHOMN
KOMITETEHIIUA  OOYyYalomUXCs; CIMOCOOHOCTh  OOydYaromMXCsS — HMCIOIb30BaTh
OCBOECHHBIE MEKIUCIUILIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS u
YHUBEpCaJIbHbIe yUeOHbIE ICICTBUS B MO3HABATEIbHOW U COLIMAIIBHOW MPAKTHUKE.
MeranpenMeTHble  pe3yiabTaThl  OTPAXalOT  OBJIAJICHHE  YHUBEPCATbHBIMU
y49eOHBIMU  TIO3HABATEIHHBIMH, KOMMYHUKATUBHBIMA W  PETYJISATUBHBIMU
JNEUCTBUSMU.

OBJIaI[eHI/Ie YHUBCPCAJIbHBIMHU y‘-Ie6HBIMI/I ITIO3HAaBAaTCJIbHBIMHA I[GﬁCTBPIHMPII



1. ba3oBbIMH JIOTUYECKUMH IEUCTBUSIMA

—  CaMOCTOSITENbHO  (OpMyJNHMpOBaTH M aKTyaJU3UpOBaTh  MpoOJeMy,
paccmaTpuBaTh €€ BCECTOPOHHE; ONPENENsATh LENu JeATENbHOCTH, 3aaaBas
napameTpbl U KPUTEPUHU UX JOCTUKEHUS, COOTHOCUTD PE3YNIbTATHI ACSTEIIbHOCTU
C TIOCTaBJICHHBIMU LIEJIAMH;

— HCHOJIb30BaTh IPU OCBOCHWM 3HAHUM MPUEMBI JIOTUMUYECKOTO MBIILUICHHUS :
BBIICJIATh XapaKTEPHBIE NMPU3HAKU TMOHATUN U YCTAHABIMBATH UX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHITHUS JIJIsl OOBSICHEHUSI OTJICTBHBIX (PaKTOB U
SIBJICHU;

— BBI6I/IpaTB OCHOBaHUA U KpUTCpun  OJid KJIaCCI/I(i)I/IKaLII/II/I BCIICCTB
N XUMHYCCKUX peaKHHﬁ; — YCTAHaBJIMBATb IIPUYUHHO-CIICACTBCHHLIC CBA3U
MCIKAY N3y4YaCMbIMU SABJICHUAMU,

— CTpOUTH JIOTHYCCKHC PACCYKIACHUMA (I/IHJ]yKTI/IBHLIC, ACAYKTHUBHBIC, TIIO
aHaJIOFI/II/I), BBIABJISITD 3dKOHOMCPHOCTU M TIPOTUBOPCYUA B PACCMATPUBACMBIX
SABJICHUAX, (I)OpMy.III/IpOBaTL BBIBOJABI U 3aKJIOYCHUA,

— HPUMCHATH B IIPOHCCCC IMO3HAHUA HCIIOJB3YEMBIC B XMUMHH CHUMBOJHYCCKHUC
(3HaKOBI>I€) MOJCIIH, HpCO6p330BI)IBaTB MOZACJIIBHBIC ITPCACTABIICHUA

— XMMHYECKUH 3HaK (CHUMBOJI) 3JIEMEHTa, XMMHUYecKas (QopMmyla, ypaBHEHHE
XUMHYECKOU peaKinu

— IIpu PCHICHUHN y‘IC6HLIX IMO3HABATCIIbHbIX U IIPAKTHYCCKUX 3a/a4, IIPUMCHATDH
Ha3BAHHBIC MOACJIBHBIC IIPCACTABIICHHA JJIA BBIABIICHHA XdPAKTCPHBIX ITPHU3HAKOB
N3Yy4aCMbIX BCIICCTB U XUMHYCCKHX peaKuHﬁ;

2. ba3oBbIME HCCIENOBATEILCKUMU IEUCTBUIMA

— BJIQJICTh OCHOBAMM METOJOB HAYYHOTO MO3HAHUS BEIIECTB M XUMHUYECKHX
peaxkiuu;

— (opmynupoBaTh e U 3aJa4M UCCIEAOBAHMS, UCTIOIb30BaTh MTOCTABICHHBIC
U CAaMOCTOATEIFHO CQOPMYIMPOBAHHBIE BOMPOCHI B KA4eCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJIsi (OPMUPOBAHUS TUIOTE3bI M0 MPOBEPKE MPABUIBHOCTH
BBICKa3bIBAEMBIX CYKICHUN;

— BJAJCTh HABBIKAMU CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS W IMPOBEIACHUS
YYEHUYECKHX IKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUSI HAOJIIOAATh 32 XOJ0M
MpoIiecca, CaMOCTOSITEIbHO MPOrHO3UPOBATH €ro pe3yibTar, (POpMyIHpOBATH
00001IeHnss Y BBIBOABI  OTHOCUTEIBHO  JIOCTOBEPHOCTH  PE3YJIbTaTOB
UCCIIEIOBAHUSI, COCTABIISITh 0OOCHOBAHHBIN OTUET O MPOJIeIaHHON padoTe;



— npuoOpeTaTh ONBIT YYEHMYECKOW  HCCIEAOBATENBCKOM U MPOEKTHOM
JESATENbHOCTH, MPOSIBIATH CIOCOOHOCTh U F'OTOBHOCTH K CaMOCTOSITEILHOMY
[IOUCKY METOIOB pELICHUs IPAKTUYECKUX 3a4a4, IPUMEHEHUIO pPa3IM4HbIX
METOJI0B IIO3HAHUS,

3.IIpuémamu paboTel ¢ UHPOpMaLKEH

— OpHMEHTHUPOBATHCA B  PA3IUYHBIX HCTOYHUKAX HWHGOpMau (HAy4yHO-
NOMyJsipHasi JUTEpaTypa XUMHUYECKOIO COJEP)KaHUs, CIPABOYHbIE MOCOOUS,
pecypcel UHTepHeTa), aHANM3UpOBaTh MH(OPMALUIO Pa3IMYHBIX BUAOB U (HOpM
peACTaBIECHUSA, KPUTHYECKHU OLICHUBATh eé JOCTOBEPHOCTH
Y HEMTPOTHUBOPEUYUBOCTH;

— (opMyIMpOBaTh 3aMpPOChl M NPUMEHATh Pa3IUYHbIE METOJbl MpPH MOUCKE
u oTOope wuHpOpMaIMK, HEOOXOAMMOW JUIsl BBIIIOJHEHUS YYeOHBIX 3ajay
OIPEAECIIEHHOIO TUIIA;

— HpI/IO6p€TaTI) OIIBIT MCITIOJIB30BaHUA I/IH(l)OpMaIII/IOHHO-KOMMyHI/IKaTI/IBHBIX
TEXHOJIOTUM U Pa3JINYIHBIX IIOUCKOBBIX CUCTCM,

—  CaMOCTOSITENILHO  BBIOWpaTh  ONTHMAaJbHYH  (OopMy  TIpeacTaBIICHUS
uHopManuu (cXeMbl, TpaduKH, THarpaMMbl, TAOTHUIIbI, PUCYHKH H T. 11.);

— HCTIOBH30BaTh HAYYHBIN S3bIK B KaUECTBE CPEICTBA MPHU paboTe C XUMHUYECKOM
uHbOpMaIMel: MPUMEHITh MEXIpeAMETHbIE ((hU3MUECKHE U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIBI, (OpMYJIbl, a00pEeBHATYPBI, HOMEHKIIATYPY;

— HCIIOJIB30BATh 3HAKOBO-CHMBOJIMYCCKUC CPCACTBA HAIJIAJHOCTH. OBJ'Ia,HeHI/Ie
YHUBCPCAJIbHBIMHA KOMMYHHUKAaTHBHBIMHU HeﬁCTBHHMH:

— 3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOH TEMbI B XOJI€ JIUAJIOTa W/HIIH
JTUCKYCCHM, BBICKa3bIBaTh HWJeH, (OPMYJIHUPOBATH CBOHM  MPEIJIOKCHUS
OTHOCHUTEIBHO BBITOJHEHUS MPEAI0KEHHOMN 3a/1a4H;

— BBICTYIIATh C NPE3EHTAUHUEN pPE3YyJbTATOB IO3HABATEIBHOW JAEATEIIBHOCTH,
MOJYYEHHBIX CAMOCTOSITEIBHO WJIA COBMECTHO CO CBEPCTHHKAMHM IIpH
BBIIIOJIHEHUM  XUMHUYECKOTO  JKCIEPUMEHTA, MPaKTUYEeCKOW  paboThl MO
HCCIIEIOBAHUIO CBOMCTB HM3Y4Ya€MbIX BELIECTB, peaiU3allid Y4eOHOro MpOEKTa,
1 (OPMYIMPOBATHh BHIBOJBI MO PE3yJIbTaTaM MPOBEAEHHBIX UCCIICIOBAHUN ITYTEM
COTJIaCOBAHMS TIO3UITUH B X0J1e 00CYXICHHS 1 00OMEHa MHCHHUSIMH.

OBnajieHre YHUBEPCAIbHBIMU PETYISTUBHBIMU JICHCTBUAMMU:

— CaMOCTOSITENIbHO IUIAHUPOBAaTh M OCYLIECTBISATH CBOIO ITO3HABATEIBHYIO
NEATENBbHOCTh, ONpeAenss €€ LeIu W 3aJa4yd, KOHTPOJHUpPOBaTh M IO Mepe
HEOOXOJUMOCTU KOPPEKTUPOBATh MpeAJiaraeMblid aJIrOpuUTM JIEUCTBUU MpuU



BBIIIOJJTHEHUM YYEOHBIX M  HCCIENOBAaTEIbCKUX 3a/Jady, BBIOMpaTh HamOoJee
3¢ (PeKTUBHBIN crnoco0 WX pElIeHHs € YYETOM MOJYHYEHHMsS] HOBBIX 3HAHHUM O
BEILIECTBAX U XUMUYECKUX PEAKLUAX;

— OCYHICCTBJIATH CAMOKOHTPOJb MACATCIBbHOCTH Ha OCHOBC CaMOaHalIn3a U
CaMOOILCHKHM.

IIpeaMeTHBIE pe3y/IbTATHI.
10 KJTACC

HpeIIMeTH]'::IC pPE3yJIbTaTbl OCBOCHUA  KypCa «OpI‘aHI/I‘ICCKaH XUMUS»
OTpPaXKaKT:

c(OpPMHUPOBAHHOCTh MPEJICTABIICHUNA: O MECTe W 3HAYCHHH OpraHUYecKOi
XUMHHU B CHUCTEME €CTECTBEHHBIX HAayK M €€ poJih B 00ECNEeYeHUH YCTONYMBOIO
pPa3BUTHs YEJIOBEYECTBA B PEIICHUH MPOOJIEM KOJIOTHMUECKON, YHEPreTUYECKON U
NUIIEBO 0€30MaCHOCTH, B PAa3BUTHUU MEAMIIMHBI, CO3JaHUM HOBBIX MAaTEpUAJOB,
HOBBIX UCTOYHUKOB DHEPIUH, B oOecrieyeHuu PalMOHAIBHOTO
IPUPOIOIIONIB30BaHUSA, B (POPMUPOBAHMM MHUPOBO33PEHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTMYeCKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY
310pPOBbIO U IIPUPOJIHOU CPEJIE;

BJIAJCHUE  CUCTEMOM  XMMHYECKHMX  3HAaHHMM, KOTOpas  BKIIOYAET:
OCHOBOIIOJIArarIINe MOHATUS — XUMUYECKUI 3JIEMEHT, aTOM, AP0 U 3JIEKTPOHHAS
obojoyka aroma, s-, P-, O-aToMHbIe OpOWTAIM, OCHOBHOE H BO30YXKIEHHOE
COCTOSIHMSA aToMa, TUOpUAM3allMs AaTOMHBIX OpOWTalNei, HOH, MOJeKya,
BaJICHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBINA 00BEM, YIIACPOAHBINA CKENeT, GyHKIIMOHAIbHAS
rpynmna, pagukain, CTpyKTypHble GopMmyibl  (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), HU30MEpHUs CTPYKTYpHasl U IPOCTPAHCTBEHHAS
(reoMeTpuueckasi, ONTUYECKAs]), H30MEPbI, TOMOJOTHYECKUU psii, TOMOJIOTH,
YIJIEBOAOPOABI, KHCIOPOJ- U a30TCOJAEpXkAlIMe OpPraHUYeCKUue COEAUHEHUS,
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJEKYJSIPHBIE COEAUHEHUS;
TeOpuH, 3akoHbI (mepuoauueckuit 3axkoH JI. M. MenneneeBa, Teopus CTPOCHUS
oprannyeckux BemecTB A. M. ByrnepoBa, 3aK0H COXpaHEHHUsS MAacChl BEILECTB,
3aKOH COXpPAaHEHUS! W TMPEBpAICHUS] JSHEPrud MPU XUMUYECKUX PEAKIUAX),
3aKOHOMEPHOCTH, CHUMBOJMYECKUM S3bIK XMMHHU, MHUPOBO33PECHUECKHUE 3HAHMS,
JeXane B OCHOBE MOHMUMAaHUA MNPUYUHHOCTH M CUCTEMHOCTH XHMHUYECKHX
SIBJICHUU; MpeACTaBICHUS 0 MEeXaHH3Max XUMUYECKUX  PEaKIui,
TEPMOJANHAMUYECKUX U KHUHETHYECKUX 3aKOHOMEPHOCTSIX HX IMPOTEKAHUS, O
B3aMMHOM BJIMSSHUM aTOMOB M TPYII aTOMOB B MOJIEKyJaX (MHAYKTUBHBIA W
Me3oMmepHbIit 3hdexTor, opuenTanTsl I u 11 poxa); dbakronoruyeckre cBeneHUs: O
CBOMCTBaX, COCTaBe, IMOJY4YCHUU M OE30MaCHOM HCHOJb30BAHUM BaKHEUIIINX
OpPraHUYECKUX BEIIECTB B OBITY U MPAKTUUECKOU NESITEIHLHOCTH YeIOBEKa, OOLIUX



Hay4YHBIX MPUHIMIAX XUMHUYECKOrO MPOM3BOJICTBA (Ha MpUMEpe MPOU3BOJACTBA
MeTaHoJa, epepadboTku HedTH);

c(OPMHPOBAHHOCTh YMEHHUU: BBIABIATH XAPAKTEPHbIE MPU3HAKU MOHATHUH,
YCTAHABIUBATh UX B3aUMOCBS3b, UCIIOIB30BATh COOTBETCTBYIOIIUE MOHATHUS IIPU
OIMCAaHUU COCTaBa, CTPOCHUS U CBOWCTB OPraHUYECKUX COCIUHECHUN;

c(OpMHPOBAHHOCTh YMEHHUIA:

UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JJI1 COCTABJIEHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (POPMYJT OpraHMYEeCKUX
BEILIECTB;

COCTaBJIATh YPaBHEHUsI XMMUYECKUX PEAKIMi M PACKPHIBATh MX CYUIHOCTD:
OKHUCJIUTENIbHO-BOCCTAHOBUTENIBHBIX ~ pEaKIUid  MOCPEJCTBOM  COCTaBIICHHMS
AJIEKTPOHHOIO 0OajaHca »JTHX peakUMi, peakuuii HOHHOro oOMeHa MyTEM
COCTAaBJICHUS UX TOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHHUI;

N3roTaBJIMBATb MOACIIN MOJICKYJI OPraHMYCCKUX BCIUICCTB JIA HIUTFOCTPALIUN
HNX XUMHUYCCKOT'O U IMTPOCTPAHCTBCHHOI'O CTPOCHUA,

c(hOpMUPOBAHHOCTh YMEHHI: YCTaHABIMBATh TMPUHAJICKHOCTh H3YUEHHBIX
OpPraHMYEeCKUX BEIIECTB II0 HMX COCTAaBY M CTPOCHHUIO K ONpPEACIEHHOMY
KJIacCy/TpyIme  COCAWMHEHUH, aBaTh UM  Ha3BaHHSA 110  CHCTEMAaTHYECKOMN
HoMeHknarype (IUPAC) u npuBOIUTH TpUBHAIbHBIC Ha3BaHUS MJIS OTIEIbHBIX
peAcCTaBUTEIeH OpPraHMYeCKUX BEIISCTB (ITHIICH, alleTWIICH, TOJIYOJI, TJIMIICPHH,
STUJICHTJIUKONB, (EHOJ, (GOopMalbICTH/I, areTaNbJACTH], alleTOH, MypaBbHHAs
KHCJIOTA, YKCYCHAsl KMCJIOTa, CTEApUHOBAs, OJIEUHOBAs, MAJIBbMUTUHOBAS KUCJIOTHI,
[VIMIMH, aJlaHWuH, MajabTo3a, (PpyKTO3a, aHWIWH, AUBUHUI, U30MPEH, XJIOPOIPEH,

CTHUPOJI U APYTHUE);

chOpPMHUPOBAHHOCTh ~ YMEHHS OMPENEIATh BHUJ XUMHUYECKOM CBSI3HM B
OpraHUYECKUX COEAUHEHUSX (KOBaJlEHTHass W HWOHHAs CBA3b, G- U T-CBS3b,
BOJIOPOJHAS CBS3b);

chOPMHUPOBAHHOCTh yYMEHUS MPUMEHATh TOJOXKEHUS TEOPUH CTPOCHUS
oprannyeckux BemiectB A. M. bytnepoBa aist 00bsICHEHUSI 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTABA U CTPOCHUS,

c(hopMHUPOBAHHOCTH YMEHHUH XapaKTepHU30BaTh COCTaB, CTpPOCHUE,
bu3MYecKue W XHMHYECCKHE CBOWCTBA THUITMYHBIX TPEACTABUTEICH pa3IMYHBIX
KJIACCOB OPraHWYECKHX BEIIECTB: AJIKAHOB, ITUKJIOAIKAHOB, AJIKEHOB, aJIKaIMCHOB,
AQJKMHOB, apOMAaTHYECKUX YIJIEBOJOPOJIOB, CIIMPTOB, aJbJIETUIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, IPOCTHIX M CI0XKHBIX 3()UPOB, KUPOB, HUTPOCOCTUHECHUIN U
aMHHOB, AMHHOKHCJIOT, O€JIKOB, YIJIEBOJIOB (MOHO-, AW- W IIOJMCaXapuJoOB),
WUTIOCTPUPOBATh ~ TCHETHYECKYI0  CBA3b  MEXKAY HUMH  YPaBHCHUSIMU



COOTBETCTBYIOILIMX XUMHUUYECKUX PpEAKLUUNA C UCIOIB30BAHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh YMEHMS MOJATBEPKAATh HAa KOHKPETHBIX MpHUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTU OPraHUYECKUX COCTUHEHUN OT
KpPaTHOCTH U TUIIA KOBAJICHTHOM CBA3M (G- U M-CBSA3M), B3AUMHOI'O BIIMSHUSA aTOMOB
U TPyNI aTOMOB B MOJIEKYJIaX;

c(hOpMUPOBAHHOCTb YMEHHUS XapaKTEPU30BaTh UCTOYHUKHU YIIIEBOJOPOJTHOTO
ChIpbsi (HedThb, TNPUPOAHBIM Ta3, Yrojb), CHOCOOBI €ro MnepepadoTKu W
PaKTUYECKOE MPUMEHEHUE MPOAYKTOB MEPEepadOTKH;

C(I)OpMI/IpOBaHHOCTB BJIaICHUA CUCTEMON 3HaHUH O CCTCCTBCHHO-HAYYHBIX
MECTOAaxX IIO3HAHHUA — Ha6J'IIOI[eHI/II/I, HU3MCPCHUU, MOJCIINPOBAHNHN, SKCIICPUMCHTC
(peaJIBHOM Hu MBICJICHHOM) U YMCHUA IPUMCHATDH 3TU 3HAHUS

C(I)OpMI/IpOBaHHOCTL YMCHUA IPUMCHATH OCHOBHBIC OIICpAlINN MBICIIUTEIbHOMN
ACATCIIBHOCTU — dHAJIM3 W CHUHTC3, CPABHCHHC, O606III€HI/IG, CUCTCMaTHU3aluuIo,
BBIABJICHUC IMPUYNHHO-CIICACTBCHHBIX CBSI3EHM — I N3YUYCHUA CBOMCTB BCIICCTB U
XUMHYCCKHNX peaKHHﬁ;

c(hOpPMHUPOBAHHOCTh YMEHUU: BBISBISATh B3aMMOCBSI3b XMMHUYECKUX 3HAHUN C
NOHATUSIMHA U TPEACTABICHUSAMU JIPYTUX €CTECTBEHHO-HAYYHBIX IPEAMETOB JJIs
O0onee  OCO3HAaHHOTO  TOHMMAHHMS  CYIIHOCTH  MaTEpPHAIbHOTO  €IMHCTBA
MHpA, UCIIOJIb30BaTh CUCTEMHBIE  3HAHUSA [0 OPraHUYECKOM XUMHUU  JUJIA
OOBSICHEHHUS M TPOTHO3UPOBAHUS SIBICHUN, HMEIOIIUX €CTECTBEHHO-HAYYHYIO

1Ipupoay,

cOpPMHUPOBAHHOCTh ~ YMEHUU: MPOBOJUTH  pPacy€Thl MO  XUMHYECKUM
dbopMynaM U ypaBHEHMSIM XHUMHUYECKHX PEAKIMI C MCIOIb30BaHHEM (DHU3NYECKUX
BeIMYMH (Macca, OO0BEM Tra3oB, KOJWYECTBO BEIIECTBA), XapaKTEPHU3YIOIINX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKACHUK XUMUUYECKOU
(dbopMyInbl BelecTBa MO M3BECTHBIM MACCOBBIM JOJIIM XMMHYECKHUX JJIEMEHTOB,
MPOYKTaM CrOopaHusl, INIOTHOCTH ra3000pa3HBIX BEUIECTB;

c(hopMUPOBAHHOCTh YMCHHI: MPOTHO3UPOBATh, aHAIM3UPOBATh U OLICHUBATH
C TO3UIMH  DKOJOTMYECKOM  O0€30MacCHOCTH  TOCHEACTBUS ~ OBITOBOM U
MPOU3BOJACTBEHHONW JICSATEILHOCTH 4YEJIOBEKAa, CBA3AHHOM C TmepepaboTKoM
BEIIIECTB, MCIOJIb30BATh MOJYYCHHBIC 3HAHUS JIJI TIPUHATUS TPAMOTHBIX PEIICHUN
po0JIeM B CUTYyAITUSAX, CBI3aHHBIX C XUMUEH;

c(hOpMHPOBAHHOCTh YMEHHUH: CaMOCTOSITEIBHO TUIAHUPOBATH W TPOBOJIHTH
XUMUYECKUI SKCMEPUMEHT (MOJIyYEHUE U HU3YYEHUE CBOMCTB OpPraHMYECKUX
BEIIECTB, KAYECTBEHHBIC PEAKIMHU YTIEBOAOPOJIOB pPAa3IUYHBIX KJIACCOB U
KHUCJIOPOJCOJCPKAIINX OPraHUYECKUX BEUIECTB, PELUICHUE SKCIEPUMEHTAIBbHBIX
3a/lad MO paclO3HAaBAaHUIO OPraHUYECKUX BEIIECTB) C COOJIOJICHHEM MpPaBUI



O0e3omacHoro oOpalieHusi ¢ BElIeCTBAMU U JIA0OPATOPHBIM O0OpPYAOBAHUEM,
GopMynupoBaTh 1EAb UCCIEJOBAHMSA, TMPEACTABIATH B Ppasnu4HoON (opme
pe3yabTaThl IKCIIEPUMEHTA, aHAJIM3UPOBAThH U OLICHUBATH UX JOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

coOJII01aTh MpPaBHJIa SKOJIOTHYECKHU IEJI€CO00pa3HOro MOBEAEHUS B OBITY H
TPYIOBOW JEATENIBHOCTH B LIENAX COXPAHEHUS CBOETO 30POBbs, OKPYKAIOLIEH
IIPUPOIHON Cpelbl U NTOCTUKEHUSA €€ YCTOMYUBOIO Pa3BUTHS;

OCO3HaBaTb OIIACHOCTH TOKCHYCCKOI'O ﬂeﬁCTBHH Ha JXKUBBIC OpPraHU3MbI
OHpeIIeJIéHHBIX OpPraHUYCCKUX BCIICCTB, TIOHUMAA CMBICJI ITOKA3aTCJIA HJIK,

AHAJIM3UPOBATH HCHCCOO6p33HOCTB MPUMCHCHUA OPTaHUYCCKHUX BCUICCTB B
IMPOMBIIIIJICHHOCTH U B 6BITy C TOYKH 3pCHUA COOTHOHICHHA PUCK-ITI0JIb34a,

c(OPMHUPOBAHHOCTh YMEHMIA: OCYIIECTBIISATh  II€JICHANPABICHHBIN  MOUCK
XUMUYECKOU HHGOPMAILIUK B PA3IMUHBIX UCTOYHHMKAX (Hay4dHas U yueOHO-HaydHAas
JuTeparypa, cpencrtBa maccoBoil umHbopmauuu, MHTepHer wu  apyrue),
KPUTHUYECKU aHAJIU3UPOBATH XUMHYECKYIO uHopMaIHIo, IepepadaThiBaTh €€
U UCTIOJIb30BaTh B COOTBETCTBUU C MTOCTABICHHOM yueOHOM 3a1a4eil.

11 KIJACC

Hpe,IIMGTHBIG PE3YIbTAThl OCBOCHHA KYypCa ((0611135[ N HCOPraHUYCCKaAsA XUMUI»
OTpPa’XaroT:

1) copMupoBaHHOCTH TPENCTABICHUN: O MaTEPUATLHOM E€IUHCTBE MHPA,
3aKOHOMEPHOCTSX M MO3HABAEMOCTU SBJIEHUN IMPUPOMABI; O MECTE M 3HAYCHHUHU
XUMHHU B CHUCTEME €CTECTBEHHBIX HayK U €€ poJid B O0ECNEYeHUH yCTONYMBOTO
Pa3BUTHSA, B PEIICHUH MPOOJIEM 3KOJIOTHYSCKOU, IHEPreTUYECKOH W IHILIEBOM
0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JaHMM HOBBIX MAaTE€pUAJIOB, HOBBIX
HMCTOYHUKOB SHEPTHH, B 00ECIEUECHUU PallMOHAIBHOTO MPHUPOAONOIL30BaHUS, B
dbopMHUpPOBAaHUM MHPOBO33PECHHUSI W  OOIIEH KyJIbTyphl 4YEJNOBEKa, a TaKkKe
AKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHHUSI K CBOEMY 3J0POBbI0 M MPUPOIHOU

cpene;

2) chopMHpPOBAaHHOCTH BIIAJICHHS CHUCTEMON XHMHUYCCKUX 3HAHWM, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAIONIME MOHATHUA — XHMHUYECKHH 3JIEMEHT, aToM, SApPO
aToOMa, M30TOIIbI, JJCKTPOHHAss 00OJIOYKa aroma, s-, P-, d-aToMHbIE OpOMTAIH,
OCHOBHO€ ¥ BO30YXJIEHHOE COCTOSHUS aToMa, THOpUIM3alMs  aTOMHBIX
opOuTanei, MOH, MOJIEKYJa, BaJE€HTHOCTb, JJICKTPOOTPHUIATEIHHOCTh, CTETCHBb
OKHUCJICHUS, XHUMHYECKas CBsI3b (KOBaJCHTHAs, HWOHHAs, MeTajuIndyecKas,
BOJIOPO/IHAS), KpHUCTANIMYECKass peEmieTka, XUMHYecKas peakuus, pacTBOp,



AJEKTPOJUTHI, HEAJEKTPOJIUTHI, JJIEKTPOJUTHYECKAS JAUCCOLUHAIMUSA, CTEINCHb
JIUCCOLIMALAN, BOJOPOIHBIN MOKA3aTeNb, OKUCIUTENb, BOCCTAHOBUTEIb, TETIOBOM
3 PeKT XUMUYECKOW pEaKIUU, CKOPOCTh XUMHUUECKOM peakinu, XUMUYECKOe
paBHOBECHE; TEOPUU M 3aKOHBI (TEOPHUST DIICKTPOJUTUUYECKOU JTUCCOIMAIINU,
nepuoanyeckuit 3akoH [[. M. MeHnneneeBa, 3aKOH COXpaHEHUsI MACChl BEIIECTB,
3aKOH COXPaHEHMS M MPEBPAILCHUS SHEPTUU MPU XUMUUYECKHX PEAKIHUSIX, 3aKOH
MTOCTOSTHCTBA COCTaBa BEIECTB, 3aKOH JCHCTBYIOIIUX Macc), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN A3bIK XMMHUH, MUPOBO33PCHUECKHUE 3HAHUSA, JICKAIIUE B OCHOBE
MOHMMAaHUS MPUYUHHOCTH U CUCTEMHOCTH XMMHUYECKHUX SBJICHHI; COBPEMEHHBIC
NPEJCTABICHUS O CTPOCHHUM BEIIECTBA HA AaTOMHOM, HMOHHO-MOJIEKYJISIPHOM H
HAJIMOJICKYJISIPHOM ~ YPOBHSIX; TMPEJACTABICHUS O MEXaHU3MaX XUMHUUYECKHUX
peakuuii, TEPMOAMHAMUYECKUX H  KUHETUYECKUX 3aKOHOMEPHOCTIX UX
NPOTEKAHUS, O XMMHUYECKOM PAaBHOBECUHU, PACTBOPAX U JHUCIEPCHBIX CHUCTEMAX;
¢dbakTONIOTHUECKHUE CBEJCHUSI O CBOWCTBAX, COCTaBe, IMOJYUYCHHH W 0€30MacHOM
UCIIOJIb30BAaHUHM BAKHEHIITUX HEOPTaHUYECKHX BEIIECTB B OBITY U MPAKTUYCCKOU
JEATeIbHOCTH ~ YeJlOBeKa, OOIMMX  HAY4YHBIX  MPUHIUIIAX  XUMHYECKOTO
IPOU3BOJICTBA;

3) chopMHpPOBAaHHOCTH YMEHUUN: BBISBIATH XapakTEepHble NPHU3HAKU TOHITHH,
yCTaHABIMBATh MX B3aUMOCBSI3b, MCIIOJIH30BATh COOTBETCTBYIOIINE MOHSATHUS TPH
ONKMCAHUK HEOPTaHUYECKHUX BEIIECTB U WX MPEBpalICHUM;

4) cpopMUPOBAaHHOCTh YMEHHSI HCIOJIb30BaTh XUMHYECKYIO CHUMBOJIUKY JUJIS
coctaBieHus (opMyn BEHmIECTB M ypPaBHEHUH XUMHYECKUX  PEaKIIHii;
cucreMarnueckyto HomeHknaTypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTAEIbHBIX
BEIIECTB;

5) chopMUPOBAHHOCTH YMEHHUS OMPENEIATh BAJICHTHOCTh U CTENEHb OKHCIICHHUS
XUMUYECKUX AJIEMEHTOB B COCJMHEHUSX; BUJ XUMHUYECKON CBSI3M (KOBAJIEHTHAs,
WOHHAsA, METa/lIMuecKas, BOJOPOJIHAs); THUN KPUCTALIMYECKOM PpPEIIETKU
KOHKPETHOI'O BEIIECTBA;

6) chopMUPOBAHHOCTH YMEHUSI OOBICHITH 3aBUCUMOCTD CBOWCTB BEIIECTB OT BHJIA
XUMHUYECKOW CBSI3M W THIA KPUCTAIIIMYECKOW PElETKH, OOMEHHBIM M JOHOPHO-
aKIENTOPHBIA MEXaHU3Mbl 00pa30BaHUsl KOBAJIEHTHOM CBSI3U;

7) chopMHUPOBAaHHOCTh YMEHHI: KIaCCU(UIIUPOBATH: HEOPTaHUYECKUE BEIECTBA
[0 UX COCTaBy; XMMHUYECKHE pPEaKUUH MO Ppa3IHYHbIM MpU3HAKAM (YHCIY U
COCTaBy pearupyrouiux BelIeCTB, TEIIOBOMY 3(Q(eKTy peakiuuu, HU3MEHECHUIO
CTENEHEW OKHCIICHUSI 3JIEMEHTOB, OOPaTUMOCTH, YYaCTHIO KaTaiau3aropa u T. IL.);



CaMOCTOATCIIBHO BBI6I/IpaTb OCHOBaHUsA H KPpUTCPpHUU  JIA KJIaCCI/I(pI/IKaHI/II/I
HN3y4aCMbIX BCUICCTB 1 XUMHNYCCKHX peaKuHﬁ;

8) chopMHPOBAHHOCTH YMEHHUSI PACKpPbIBATh CMBICT Mepuoandeckoro 3akona J[. W.
MenpeneeBa U AEMOHCTPUPOBATH €r0 CUCTEMATUZUPYIOUTYIO, OOBSICHUTEIBHYIO U
MIPOTHOCTUYECKYIO (DYHKITUY;

9) chopMHPOBAaHHOCTh YMEHUI: XapaKTepU30BaTh 3JIEKTPOHHOE CTPOECHUE aTOMOB
U  HOHOB XHUMHMYECKMX DJIEMEHTOB I[EPBOIO—  YETBEPTOIO  IEPUOJOB
[lepuognueckoin cucremsr JI. WM.  MenaeneeBa, HCIIONb3ys  MOHATUSA
«OHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOJIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaIN», «OCHOBHOE MU BO30YXKIEHHOE HHEPreTUYECKUE COCTOSIHUS aToOMay;
OOBSACHATH 3aKOHOMEPHOCTU M3MEHEHHS CBOMCTB XMMHYECKHX 3JEMEHTOB U HX
coeqMHEeHUM Mo nepuoaaM u rpynnaM llepumogmueckon cucremsr [[. .
MenzeneeBa, BaJE€HTHbIE BO3MOYKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHMS
UX AJIEKTPOHHBIX 000JIOUEK;

10) cdopMuUpOBaHHOCTH YMEHHUW: XapakTepu3oBaTh (OMUCHIBATH) OOIIHE
XMUMHUYECKHE  CBOWCTBA  BEUIECTB  pa3jIMYHbIX  KJIAcCOB;  IOATBEPXKIATh
CYIIIECTBOBAaHHE TE€HETHUYECKON CBSI3U MEXAY HEOPraHMYEeCKHMMM BEIIECTBAMHU C
IIOMOIIIbIO YPAaBHEHUH COOTBETCTBYIOILMX XUMUYECKUX PEAKIIHII;

11) chopmupoBaHHOCTH yYMEHHSI PACKPBIBaTh CYIIHOCTh: OKHCJIMTEIbHO-
BOCCTAaHOBHUTEIIBHBIX PEAKIUN MOCPEICTBOM COCTABJICHMS AJIEKTPOHHOTO OanaHca
ATUX pEeaKIHil; peakiuid HOHHOTO OOMEeHa MyTEM COCTaBIICHUS HX TOJHBIX U
COKpalIEHHBIX  MOHHBIX  YPaBHECHUW;  pEaKUUW  TUIAPOJIW3a;  peakuuiu
KOMIUIEKCOOOpa3oBaHus (Ha MpuUMepe THIPOKCOKOMIUIEKCOB  IIMHKA |
ATIOMUHUS);

12) chopMHUpPOBAHHOCTH, YMEHHS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHHS
XUMUYECKUX PEAKIHMM ¢ YYETOM KX SHEPreTUYECKUX XapaKTEPUCTUK, XapakKTep
M3MEHEHHSI CKOPOCTH XHMMHUYECKOW pEeakIuu B 3aBUCUMOCTH OT PAa3IUYHBIX
(bakTOpoB, a TaKKe XapaKTep CMEIICHUSI XUMUYECKOTO PAaBHOBECHS TIO]] BIUSHUEM
BHEIIHKUX Bo3jaeicTBuil (mpuniun Jle [llarense);

13) copMuUpOBaHHOCTH yMEHHUS XapaKTePU30BaTh XHUMHYECKHE PEaKIIhH,
JIe)KalllMe B OCHOBE IPOMBIIUIEHHOIO IMOJYyYE€HUs CEPHOM KHCIOTHI, aMMHAKa,
oOmue Hay4yHbIEe TMPUHIUANBI XUMHYECKUX MPOU3BOJCTB; I1€JIECO00Pa3HOCTh
MPUMEHEHUSI HEOPTaHUUYECKUX BEUIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKHU
3pEeHUsI COOTHOILLICHUS] PUCK-TIOJb3a;



14) cpopMHpPOBAaHHOCTH BIAJCHUS CHUCTEMOM 3HAHMM O METOJax Hay4YHOTO
MO3HAHUS SBJICHUW TPUPOABI — HAOJIOJICHHE, HU3MEPEHHUE, MOJEIUPOBAHUE,
AKCHEPUMEHT (peajbHbIi M  MBICICHHBIN), MCHOJB3YEMBIX B €CTECTBEHHBIX
HayKax; YMEHHS MPUMEHATh 3TU 3HAHUS MPU IKCIIEPUMEHTAIBHOM HCCJICIOBAHUU
BEILIECTB U ISl OOBSICHEHUS! XUMUYECKUX SIBIICHUM, UMEIOIIUX MECTO B TPHUPOJIE,
MPAKTUYECKOMN JEATEILHOCTH YEJIOBEKA U B TTOBCEHEBHOM JKU3HU,

15) chopMUpOBAaHHOCTh YMEHHS BBISIBISITH B3aUMOCBSI3b XUMHYECKUX 3HAHUU C
NOHATUSIMH M TIPEJACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB JJIs
0oJiee 0CO3HAHHOTO TOHUMAaHUSI MAaTEPUATBLHOTO €IMHCTBA MUPAa;

16) cdhopMUpOBAaHHOCTH YMEHHS TPOBOJUTH PACUYETh: C  HCIOJIb30BAHUEM
MOHSITUN «MaccoBasi JIOJIsl BEIIECTBA B PACTBOPE» U «MOJISIPHAS KOHILICHTPALIHS»;
Macchl BEIIECTBA WU 00bEMA raza Mo M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIMHU BEIIECTB; TEIJIOBOTO 3(dexTa
peaKkIuyu; 3HA4YCeHHs BOJIOPOJHOTO IOKAa3aTesisi PAaCTBOPOB KHUCIOT M IIEJIOYEH ¢
U3BECTHOW CTENEHbIO JHMCCOLMAIMU; Macchl (00BEMaA, KOJIMYECTBA BEIECTBA)
MPOJIyKTa PEAKIUM, €CJIM OJTHO W3 HMCXOJHBIX BEIIECTB JaHO B BUJE pacTBoOpa
C OTpeIeIEHHON MacCOBOM J10JIei pacTBOPEHHOIO BEIIECTBA MU JAaHO B U30BITKE
(uMeeT mpUMECH); MOJH BBIXOJA MNPOJAYKTa peakluuu; OOBEMHBIX OTHOIICHUMN
ra3os;

17) chopMUpOBaHHOCTh YMEHHUI: CaMOCTOSITENILHO IUIAHUPOBATh M IMPOBOJIUTH
XUMUYECKUH  JKCIepUMEHT  (NIPOBEJCHHWE  peakiuid  HMOHHOTO  OOMEHa;
NOATBEPKICHUE KAYECTBEHHOTO COCTaBa HEOPTraHUYECKUX BEIIECTB; ONPEICIICHHE
Cpelbl pPACTBOPOB BELIECTB C IOMOIIbIO HHIWKATOPOB; H3YYEHUE BIUSHUS
pa3nuYHBIX  (AKTOPOB HAa  CKOPOCTh XUMHUYECKON  peakluu; pelieHue
AKCHEPUMEHTAIBHBIX 3adad Mo TemaM «Metamisl» u  «Hemeramib») ¢
coOI0IeHneM MpaBUil 0€30MACHOTO OOpaIlleHUs C BEHIECTBAMU M J1A00PATOPHBIM
o0opynoBaHueMm, (GOpMyIUpPOBaTH IIEJIb HCCIEIOBAaHUS, TNPEICTABISATH B
paznu4HON (GopMe pe3yNbTaThl SKCIEPUMEHTA, aHATU3UPOBATH M OLICHHBATH HX
JOCTOBEPHOCTB;

18) chopMupoBaHHOCTH YMEHUI: COOIIOATh MpaBUia MOJIH30BAHUS XUMHUYSCKOM
mocyiod W Ja0OpaTopHBIM  00OpYyJOBaHUEM, OOpAIICHUS C BEIICCTBAMHM
B COOTBETCTBUH C MHCTPYKIUSMHM TIO BBITIOJHEHHUIO JIAOOPATOPHBIX XUMUUYECKHUX
OTBITOB; JKOJOTHYECKH IIE€JECO00Pa3HOr0 TMOBEJACHUS B OBITY W TPYJIOBOU
JESITEIbHOCTA B IEJISIX COXPAHEHHSI CBOETO 3J0POBBSI, OKPYKAIOIIEH MPUPOTHON
cpelnbl WU JIOCTHXKEHHUS €€ YCTOMYHMBOIO pA3BUTHS, OCO3HABATh OMACHOCTH
TOKCHYECKOTO JICHCTBUSI HA >KMUBBIE OPraHU3MBI OINPEICIEHHBIX HEOPTraHUYECKUX
BEIIECTB, MOHMMas cMbici nmokaszarens [IJIK;



19) chopMUPOBAHHOCTh YMEHHUN: OCYLIECTBIATh LEJICHANPABICHHBIA IOUCK
XUMHYECKOM HMH(POPMALMM B PA3IMYHBIX HCTOYHUKAX (HaydyHas M  y4eOHO-
HayyHasi jguteparypa, CMU, WuTepHeT u Ap.), KPUTHUYECKH aAHAIU3UPOBATH
XUMHYECKYI0 HH(OpMAIIHIO, IepepadaThiBaTh €€ U MCIOJIb30BATh B COOTBETCTBUU
C TIOCTaBJIEHHOUN yuyeOHOM 3aauei.

COIAEPKXAHUE OBYUYEHUASA

Conep:xxanue pa3jiesioB U TeM yueOHoro kypca 10 kiaacc (3 4 B HeJes110, BCero
102 4, u3 HUX 3 Y—pe3epBHOE BpeMs)

Tema 1. IloBTOpenue u yriayoaenue 3Hanui (18uq)

ATOMHO-MOJIEKYJISIpPHOE yueHUE. BemecTBa MONEKYISIPHOTO U HEMOJIEKYJISIPHOTO
cTpoeHus. KauecTBeHHbI M KOJMYECTBEHHBINM COCTaB BemiecTBa. MouisipHas u
OTHOCHUTEJIbHAs MOJICKYJISIpHAsE Macchl BellecTBa. MoibHasi 0 U MaccoBas
JIOJIs1 AJIEMEHTA B BEIIECTBE.

Crpoenue artoma. ATomHas opOutanb. [IpaBuna 3amosHEHUS SJIEKTPOHAMU
aTOMHBIX opOutaneil. BanenTHbie snekTpoHbl. [lepuoguyeckuii  3aKOH.
@opMyIUMpOBKA 3aKOHA B CBETE€ COBPEMEHHBIX MPEICTABICHUNA O CTPOCHHUU
atoma. MI3MeHeHre CBOMCTB AJIEMEHTOB U UX COEUHEHUN B IEPUOIAX U IPYIIAX.
XUMHUYECKas CBS3b. OJJNEKTPOOTPULIATENIBHOCTh. BHIBI XMMHYECKON CBS3U.
HNonnas cBa3p. KoBanenTHas HemosisipHass W ToJisipHas cBs3b. OOMEHHBI U
JOHOPHO-AKIIENTOPHBIM MEXaHU3M 00pa30BaHUA KOBAJEHTHOM MOJIAPHOU CBS3H.
I'eometpust mosiekynbl. Metajuinueckas cBA3b. BojopoaHas cBsizb. ArperatHbie
COCTOSIHMSL ~ BeIleCTBA. UMbl  KPUCTAIMYECKHX  PEIIETOK:  aTOMHasi,
MOJIEKYJISIpHAs,, MOHHAS, METAJTTNYECKASL.

Pacuetsl mo gopMmynaM W ypaBHEHUSM peakiuid. ['a30BbIe 3aKOHBI. YpaBHEHUE
Kunaitnepona—MeHnneneeBa. 3akoH ABoraapo. 3akoH OOBEMHBIX OTHOIICHHUH.
OTHOCUTENBHAS MIOTHOCTD a30B.

Knaccudukarms XUMAYECKUX pEaKIMid MO Pa3IMYHBIM TPHU3HAKAM CPaBHEHUS.
N3MmeHeHHne CTENeHW OKHUCJIEHUS AJIIEMEHTOB B COeIMHEHUsX. OKUCIUTENbHO-
BOCCTAHOBUTEINIbHbIE peakuuu. OKUCIeHHEe W BOcCTaHOBIeHHE. OKHUCIUTENU U
BOCCTaHOBHUTeNH. MeTon »snekTpoHHoro OamaHca. [lepmaHranat kamusi Kak
OKHCIIUTEIND.

Baxnelmme Kiacchl HEOPraHWYECKUX BEIIECTB. ['€HETHMYECKas CBSA3b MEXKIY
KJIacCaMU HEOpraHu4eckKux coeluHeHui. Peakunu moHHoro ooMena. ['maponus.
pH cpenpr.

PactBopbl. CriocoObl BEIpaXKEHUSI KOJTMYECTBEHHOI'O COCTaBa PacTBOpPA: MaccoBast
noiyist (OpOLIEHTHAsl KOHIIEHTpalus), MOJsipHas KoHueHTpauus. KosnouaHsie
pactBopbel. Oddexkr Tunpans. Koarynamus. Cunepesuc. KomrsiekcHbie
coenuHeHusa. CocTaB KOMILIEKCHOTO HMOHA: KOMILIEKCOOOPa30BaTeNb, JUTAH/IbI.
Koopaunnanmonnoe uncino. HomeHnknaTtypa KOMIUIEKCHBIX COEIMHEHUM.
JdeMoHCTpaIUH.



1. OOpa3ipl BEIECTB MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOT'O CTPOCHUS.

2. Bosronka noja.

3. OnpeneneHne KAUCIOTHOCTH CPEIbl IPU OMOIIHA HHIUKATOPOB.

4. Oddext Tunnans.

5. O0Opa3zoBaHue KOMIUIEKCHBIX COCIMHEHUMN MEPEXO0IHBIX METAJIOB.
JlaGopaTopHble ONbITHI.

1. Peakiuu moHHoro ooMeHa.

2. CBolicTBa KOJUIOUIHBIX PACTBOPOB.

3. 'maponus coneil.

4. IlonydyeHue U CBOMCTBA KOMIUIEKCHBIX COEUHEHUM.

IpakTuyeckas padora Ne 1. BoinosiHEHHE SKCIIEPUMEHTANIBHBIX 33124 110 TEME
«PeakiimoHHast CmocOOHOCTh BEIIECTB B PACTBOPAX».

Kountposabnast padora Nel no teme «OCHOBBI XUMHM.

Tema 2. OcHOBHBIE NOHATHS oprannyeckoi xumum (134)

[Ipenmer opranwdeckoit xumuu. OCOOCHHOCTH OPraHUYECKHX BEIIECTB.
3HaueHUE OpraHuyueckor xumuu. [IpuuMHBI MHOTO0Opa3us OPraHUYECKHUX
BEIIECTB. YTJEPOIHBIA CKEJIET, €ro THUMbl: UHUKIWYECKHE, AalUKINYECKHE.
KapOonuknndeckrue U reTeporuKiInyeckiue cKeleThl. BUunibl cBsi3eil B MoJIeKyiax
OpPraHMYEeCKUX BEIIECCTB: OJWHAPHBIC, ABOMHbIC, TpOHHbIC. MI3MEHEHNE PHEPruu
CBSI3€M MEXJy aTroMamMu Vyriepojia MpH YBEJIMYEHUM KPATHOCTH CBSI3H.
HachleHHbIe 1 HEHACBIIEHHBIE COEANHEHUS.

DJEKTPOHHOE CTPOCHHME M XMMHUYECKHUE CBSI3U aroma yriepopaa. [ mGpumusarus
opOuTaeii, ee THUIIBI 11 OPraHMYECKHX coeauHeHwmit: spd, sp?, sp. O6paszoBanue
G- U TT-CBSI3€il B MOJIEKYJIaX OPraHUYECKUX COCTMHEHUM.

OCHOBHBIE TOJIOKEHUSI CTPYKTYpPHOW TEOPUHU OPraHUYECKUX COCIMHEHUMU.
Xumnueckoe  crpoenue.  CrpykrypHas  dopmyna.  CTpykTypHas U
IpOCTpaHCTBEHHAas wu3oMmepus. WM3omepus yriaeponHoro ckenera. W3omepus
MOoJIOKEHUsA. MexkinaccoBas HU30Mepusa. Buabl NMPOCTPaHCTBEHHOW HW30MEPHH.
Ontrueckas uzomepus. ONTHYECKHE AHTUINOABL. XHPAIbHOCTb. XUPAJbHbBIE U
axvpaJbHbIE MOJIEKYJIbI.

I'eomeTrpuueckas uzomepust (yuc-, mpauc-uzomepus). I'omonorus. ['omomoru.
I'omonornueckas pa3HOCTh. [ OMOJIOTHYECKUE PSIBL.

OnektpoHHble 3P dexThl. CrocoObl 3amucei peakiuii B OPraHUYECKONH XHUMHH.
Cxema u ypaBHeHHUE. YCJIOBHS TpoBeneHus peakuuid. Kmaccudukanus peaxiuit
OpPraHMYeCKUX  BEUIECTB IO  CTPYKTYpPHOMY  IIPU3HAKy:  3aMEUICHHUE,
MpUcOeANHEHNE, OTIIemeHne. Mexanu3mbl peakiuii. CriocoObl pa3pbiBa CBA3U
yraepoa-yriaeposa. CBoOOIHbIE paauKallbl, HYKJICO(MUIIBI U AIEKTPODHITHI.
Knaccudpukanusa opraHmyeckux BewmECTB U peakiuil. (OCHOBHBIE KJIAcChl
OpraHudeckux coenuHenuii. Krnaccubukanusi OpraHUYECKUX COCIMHEHHH TI0
(GYHKITMOHAIBHBIM TPYIIaM. JJIEKTPOHHOE CTPOCHUE OPraHMYEeCKUX BEIIECTB.
B3anmHOe BiausHME aTOMOB M Trpynn aTroMOB. MHAYKTHBHBIA M ME30MEPHBIN
s dekrol. IIpencraBnenue o pezoHance. Homenkinarypa opraHmuecKkux BEIIECTB.
MexayHapoHas (cucTeMaThyeckasi) HOMEHKJIaTypa OpraHu4ecKUX BEIIECTB, €€
NpUHOUIBL. PanuoHanbHas HOMEHKIATtypa. OKUCIEHHME W BOCCTAHOBJIIEHHE B
OpPraHUYECKON XUMHHU.



JemoncTpanuu. 1. Moaenu opraHu4ecKux MOJIEKYJL.

Tema 3. YrieBogopoasl (25 u)

A 1 x a H bl. Ctpoenue monekynsl MetaHa. [lonstue o xkoHpopmanusax. OOmas
XapaKTepUCTUKa Kiacca, (PU3MYECKHe U XUMHUYECKHE CBOMCTBa (ropeHue,
KaTAIUTUYECKOE  OKHCJICHUE, TaJOreHUpOBaHWE, HUTPOBAHHE, KPEKHUHT,
nuposin3). MexaHu3M peaklud XJOPUPOBAaHMS MeTaHa. AJIKaHbl B TIPUPO/IEC.
CuHTEeTHYECKHE CIIOCOOBI MOTYyYEHHUs aJKaHOB. METOIbl MOTYUYEHUs aTKaHOB M3
ankuiaranoreHuaoB  (peaknuss  Bropua),  nekapOOKCHMIMpPOBaHHEM  cojei
KapOOHOBBIX KHCIOT M S3JIEKTPOJIU30M PACTBOPOB COJIEH KapOOHOBBIX KHCIIOT.
IIprMmeHeHue ankaHoB.

Iluxao0ankaH sl O0mas xapakTepucTuka Kiacca, PU3NUYECKUE CBOMCTBA.
Bunpl wuzomepun. HampsokeHHble W HEHANPSsDKEHHBIE ITUKIBI.  XHUMHUYECKHUE
CBOMCTBa HMKJIOMNpOIaHa (TOpeHue, TUAPUPOBaHUE, PUCOCIUHEHUE TaJIOI€HOB,
rajjoreHOBOJIOPOJIOB, BOJBI) M IMKIOTeKCaHa (TOpEeHHE, XJIOPUPOBAHUE,
HuTpoBaHue). [lonyueHne MUKI0ATKaHOB U3 aJTKAHOB M IUTAJIOT€HAIKAHOB.

A 1 x e H bl. O0mas xapakrepuctrka kiacca. CTpOSHHE MOJICKYJIbI JTHJICHA.
du3nyeckue CBOMCTBa alKeHOB. ['eomeTrpuueckas M30MEpUs  AJKEHOB.
XHUMHUYECKHE CBOMCTBA alIKeHOB. Peakiyu nmpucoeIMHEHNS 10 KPATHOW CBS3U —
TUAPUPOBAHKME, TaJOT€HUPOBAHHME, THUIPOTAJOTCHUPOBAHHWE,  THUApaTaIlus.
[IpaBusio MapkoBHUKOBA U €Tr0 OOBSCHEHHE C TOYKH 3PEHUS DJICKTPOHHOU
Teopuu. B3aumoneiicTBie alikeHOB ¢ OPOMOM U XJIOPOM B ra3oBoi (paze wim Ha
cBery. OKHUCJIEHUE aJKeHOB (TOpPEHUE, OKHUCIECHHE KHUCIOPOJOM B MPHUCYTCTBUU
XJIopuia Tamiagus, Toa  JAecTBHEM — cepeOpa, OKUCIEHHE  TOpsSUYUM
NOJKUCIIEHHBIM pacTBOPOM II€pMaHraHatra Kajus, OKHCIIeHHEe 1o Baruepy).
[Tonumepuzamus. IlonydeHune anakeHOB W3 aJIKaHOB, AJKWITAJOT€HUIOB H
quranoreHankaHoB. [[pumMeHeHne 3TuiieHa ¥ NpoIuiIeHa.

A 1k angwue H bl Knaccudukanus TueHOBBIX yriieBoopoaoB. ConpsiKeHHbIE
nveHbl. PU3NUECKre U XMMUUYECKUE CBOMCTBA AMBUHUIA U U30mpeHa. 1,2- u 1,4-
npucoeaunenue. [lomumepnzanus. Kayuyku. Bynkanuzanus kaydykoB. Pe3una u
»00HuT. CuHTE3 OyTaaneHa u3 OyraHa u 3TaHoJa.

A nm x u H b. OOmas xapaktepucTrka. CTpOeHHE MOJIEKYJbl alleTHICHA.
DOU3NYECKUE M XHMHUYECKME CBOWCTBAa QJIKMHOB. Peakiuu mTpUCOEIUHEHUS
rajioreHoB, TallOr€HOBOAOPOAOB, BOAbl. ['mapupoBanue. Tpumepuzauus u
auMmepu3anus anetwieHa. KucioTHele CBOWCTBA AJIKMHOB C KOHIIEBOM TPOMHOM
cBA3bl0. Anetmnuapl. OKUCIEHHE AKMHOB pPACTBOPOM II€pMAHraHaTa Kajusl.
[Tpumenenune anerunena. KapOumubeiii mMeTon monydeHus aneTwieHa. [luponms
MeTaHa. CHUHTE3 alKUHOB aJIKWJIMPOBAHUEM ALIETHIIHJIOB.

A p e H bl llonstue o0 apomatuuyHocTu. [IpaBuno Xrokkens. benzonm —
CTPOCHHE MOJIEKYJIbI, (PU3MYECKHE CBOMCTBA. [ OMOJIOTHYECKHMI psy OeH30Ja.
N3omepusi nm3amenieHHbIX OCH30JI0B Ha MpuUMepe KCuilojoB. Peakiuun
3aMmenieHns B OEH30JbHOM  sjape  (TaJOreHHpPOBAHUE,  HUTPOBAHUE,
ankwinpoBaHnue). Peakiuu mnpucoeauHeHHs K OeH307y  (TUIpUpOBaHUE,
XJIOpupoBaHue Ha cBeTy). OcoOeHHOCTH XUMHH ajkmiOeH3070B. IlpaBuia
OpUEHTAIIMM 3aMECTUTEJed B peakiusax 3amenieHus. bpoMupoBanue u



HUTpOBaHHE Todyosda. OKHCIeHuEe aJKUIOEH30JI0B pacTBOPOM IE€pMaHraHaTa
Kanus. ["anmoreHupoBaHue aakui0eH30J10B B 00KOBYIO 1ienb. Peakuust Brop-
na—®uTTura Kak METOJl CHUHTe3a ajkuiaOeH3070B. CTUpON Kak MNpuUMep
HENPEAEIbHOTO APOMATUYECKOTO COCTMHEHHS.
IIpupOXHBEUCTOYHUKUYTIEBOIODOAO B. IIpuponnslii u
MONYTHBIM He(TsIHbIE Tra3bl, WX COCTaB, HUCIOJb30BaHHEe. HepTh Kak cmech
yriaeBoaoposioB. IlepBuunas u BTopuuHas nepepaboTka HedTu. PudopmuHr.
KameHnHb1# yrons.
'eHeTuyecKkasgsCBA3ZbBMEXKAYPA3JIUUYHBIMUKIACCAMUYTIE
B O J 0P o010 B. KauecTBeHHbIE peaklIMM Ha HEMPEAETbHbBIE YIIIEBOJOPO/IbI.
''anoreHonpouW3BOAHBIEYTIEBOJODPOAO B. Peakiiuu 3amenieHus
rajoreHa Ha TUAPOKCWI, HUTPOrpymmy, HuaHorpynmy. JlelictBue Ha
rajoreHIpOU3BOAHBIE BOJHOIO M CHOUPTOBOrO pactBopa Iienoun. CpaBHEHUE
PEaKIIMOHHON CIMOCOOHOCTH alKWI-, BUHWI-, (PEHUI- U OCH3UITAIOTECHUIOB.
Hcnons3oBaHue rajoreH nporu3BOAHBIX B OBITY, TEXHUKE U B cuHTe3e. [loHsATHE O
MarHuiioprann4eckux coequHeHusix. [lonydyeHrue aikaHOB BOCCTAaHOBICHUEM
MOJIaJIKaHOB MOJI0BOJIOPOIOM. MaeHutiopeaHuueckue coeOuHeHusl.
JdeMoHCTpanuu.

1. bpoMupoBaHue rekcaHa Ha CBETY.

2. 'openue MeTaHa, 3TUJICHA, allETUJICHA.

3. OrtHouleHHe MeTaHa, OJTWIEHA, aleTWwIeHa u OeH30jla K pacTBOpam
nepMaHranara Kajaus u OpOMHOM BoOJIE.

4. OkucIIeHHe TOIyoJia paCTBOPOM IIEPMaHTaHaTa Kajusl.

5. llonmydeHuwe »STui€HAa peakuuend [OerujpaTaldd 3TAaHOJA, aleTHIeHa —
TUAPOJIU30M KapOua KambIus.

6. Ilonyudenune cTupona AENOJIMMEPHU3ALMEN MOJUCTHPOIA M HUCHBITAHUE €ro
OTHOILLIEHHUSI K PaCTBOPY IepMaHTraHaTa KaJlusl.

JlaGopaTopubie  onbIThbl. COCTaBlieHME  MOJIEJIE  MOJIEKYJl  aJIKaHOB.
B3anmopeiicteue ankaHoB ¢ OpomoM. CocTaBiieHHE€ MOJEIeH MOJIEeKY
HEMpeAeIbHbIX COEIUHECHU.

IpakTuyeckas padora Ne 2. CocTaBiieHHuE MOJIeJIei MOJIEKYJT YTIIEBOAOPO/IOB.
IIpakTuueckas padora Ne 3. [loniyyeHue 3TUIEHA U ONBITHI C HUM.
KonTtpoabHas pabora Ne 2 no teme «YTJI€BOJOPOIBI.

Tema 4. Kucinopoacoaep:xamme oprannyeckue coequnenns (19q)

C o u p T bl. HoMeHknatypa u n3omepusi cCoupToB. TOKCHUECKOE NIEMCTBUE Ha
OpraHu3M MeTaHojJa U d3TaHona. Du3nyeckue CBOWCTBA IPEICIBHBIX
OJIHOATOMHBIX CIUPTOB. XUMUYECKUE CBOMCTBA CHUPTOB (KUCIOTHBIE CBOWCTBA,
peaKIuu 3aMelIeHUs THAPOKCHIIBHOW TPYNIbl HA TaJOreH, MEeKMOJEKYIsIpHas U
BHYTPUMOJIEKYJISIpHAS. JETHApPATAlUs, OKHCIEHUE, PEAKIUU YIJIEBOJIOPOJIHOTO
paaukana). AJIKOTONATHL. [uaponus, anmkuiupoBaHue (CHHTE3 MPOCTHIX 3(PHUpOB
no BunbsiMcony). [IpombliiiieHHbIH CHHTE3 MeTaHolda. MHOTOaTOMHbBIE CITUPTHI.
OTUNICHTIUKOb U TIUIEPUH, UX (PU3nuecKkue U xumuueckue coiictBa. CuHTe3
JMOKCAaHa W3 STWICHIIUKOJNA. TOKCHMYHOCTh HTuieHriukons. KauecTBenHas
peakiusi Ha MHOT0aTOMHbI€ cIUPThL. [IpocThie 3upbl Kak U30Mepbl MPeIeTbHBIX



OJIHOATOMHBIX CIUPTOB. CpaBHEHHE UX (PU3NUYECKUX U XUMHUYECKUX CBOMCTB CO
cnuptamu. Peakuus paciuenyieHus: npocThix 3(UpPOB NOT0BOAOPOIOM.

® e H o 1 bl. HoMeHknatypa u uzomepus. BanmHoe BiusiHUE TpynIl aTOMOB Ha
npumepe (enona. Ouznueckrue U XUMHYECKHE CBOMCTBA (DEHOJIA U KPE3O0JIOB.
KucnorHsle cBoiicTBa JeHOJIOB B CpaBHEHHH €O cniupTamMu. Peakuuu 3aMmeneHus
B OCH30JIbHOM KOJIblle (TaJloreHupoBaHue, HUTpoBaHue). OkucieHue (PpeHoJoB.
KauectBennblie peakiuu Ha ¢enoun. [Ipumenenue denona.
KapOoHunNbHBIECOEIUHEHHU 5. DIEKTPOHHOE CTPOEHUE KAPOOHUIBHON
rpynnbl. AJnbAeruabl W KeToHbl. Dusuyeckue CcBOHCTBa Gopmaibaeruia,
aueranpieruaa, — auetoHa. [lonamue 0  KemMoO-eHONbHOU  maymomepuu
KapOOHUNbHBIX  coeOuHenul. Peakiium  NMpUCOEIMHEHHMs]  BOJbL,  CIUPTOB,
UaHoOBOJOpoJa W  ruapocyidbpura Hatpus. CpaBHEHHE  PpEaKIIMOHHOMN
CIIOCOOHOCTH aJbJACTUJIOB M KETOHOB B peaKUUsAX MpucoeauHeHus. Peakuuu
3aMEelIeHNs aTOMOB BOJOPOJAa IIPU  O-YIJIEPOAHOM aTOME Ha TaJlOTeH.
[Monumepuzamuss  dopmanpaeruaa u  anetanpaeruaa. Cunmes — cnupmos
83aumooelcmauem KapOOHUNbHBIX coeouHeHul c DeaKkmueom
I'punbsapa. Oxkuciienne KapOOHMIBHBIX coeluHeHuid. CpaBHEHUE OKHUCICHHS
aNbJIETUAO0B U KETOHOB. BoccTaHoBeHne KapOOHUIBHBIX COSAMHEHUI B CIIUPTHI.
KauecTBeHHbIE peakiuu Ha albJerHAHyI0 Tpynmny. Peakyuu  anb00oibHO-
KpomoHosotl koHoencayuu. OcobeHHOCTH hopMabie-

ruja. Peakiust hopmanbaeruaa ¢ peHoaom.

KapOoHOBB €KHUCITOT Bl IIEKTPOHHOE CTPOCHUE KAPOOKCHIBHOU
rpynnel. ['oMooruueckuii  psii  MpeaeiabHbIX OJHOOCHOBHBIX KapOOHOBBIX
kucnoT. Ouznyeckne CBOMCTBA KapOOHOBBIX KHUCIOT Ha MPUMEPE MYPaBbUHOM,
YKCYCHOW, IPONTMOHOBOM, MAJIIBMUTUHOBOW M CTEAPUHOBOU KHUCJIOT. XUMUUYECKHUE
CBOMCTBa KapOOHOBBIX KHCIOT. KHCIOTHBIE CBOHCTBa (M3MEHEHHE OKPACKH
UHIUKATOPOB, PEAKIMH C AKTUBHBIMM META/UIAMH, OCHOBHBIMH OKCHUIAMHU,
OCHOBaHUSAMH, COJSIMHU). M3MeHeHHne cuiibl KapOOHOBBIX KHCIIOT MPH BBEJCHUU
JIOHOPHBIX M aKIIENTOPHBIX 3amMecTuTesel. B3anmoselicTBue kapOOHOBBIX KHCIIOT
co cnupramu (peakius stepudukanuu). ['anoreHupoBanre KapOOHOBBIX KUCIOT
B OokoByto 1emb. OcoOEHHOCTH MYpaBbUHOW KHCIOTHL. —Bakneifmue
MPEACTaBUTENN KJlacca KapOOHOBBIX KHCIOT M WX NpuMmeHeHue. llomyuenue
MYpaBbUHOW M YKCYCHOM KHCJOT B IPOMBIIIJIEHHOCTU. Bpiciine kapOOHOBBIE
kucinotel. [llaBeneBas KuciaoTa Kak MPEACTABUTENb JTUKAPOOHOBBIX KHCIOT.
[IpencraBienne 0 HEMPEACIBbHBIX U apoMaTUYeCKuX Kuciaorax. OcoOEHHOCTH UX
CTPOEHUS U CBOMCTB. 3HaUCHNE KapOOHOBBIX KUCJIOT.
OYyHKIUOHANbHBENPOU3BOAHBEKAPOOHOBBXKUCITOT.
[TonyueHune XJIOPaAHTUAPUAOB M AHTUJIPUIOB KUCIOT, UX rujponus. llomydyenue
CJIOKHBIX 3(UPOB C HUCMHOJIb30BAHUEM XJOPAHTHAPUIOB U AHTHJIPUIOB KHUCIOT.
Crnoxable 3(hUPBI KaK M30MEPHl KapOOHOBBIX KHUCIOT. CpaBHEeHUE (PU3MIECKUX
CBOMCTB M pEAaKIMOHHOW CIIOCOOHOCTH CIIOXKHBIX 3(PUPOB U HU3OMEPHBIX UM
KapOOHOBBIX KHUCHOT. ['maponu3 cnoxHbiX 3¢upoB. CHUHTE3 CIOXHBIX 3(UPOB
(denonoB. CnoxkHsie 3PUpbl HEOPraHUYeCKUX Kuciaot. HutpornunepuH. AMuUb.
Conu kapOOHOBBIX KHUCIOT, HMX TEPMHUYECKOE PA3JI0KEHUE B MPUCYTCTBUU



mienour. CuHTe3 KapOOHWIBHBIX COEIMHEHUIN PA3I0KEHUEM KaJIbLIMEBBIX COJIEH
KapOOHOBBIX KUCIIOT.
JemoHcTpanum.
1. B3aumoieiicTBre HATpUsl C STAHOJIOM.
. OKncneHne 3TaHoaa OKCHJIOM MEJIH.
. 'openue sTanomna.
. BzaumoneiictBue mpem-0yTUIOBOTO CIIUPTA C COISTHON KUCIOTOM.
. KauecTBeHHas peakiuysi HA MHOTOATOMHBIE CITUPTBHI.
. KauectBennble peakiuu Ha (EHOIIBI.
. Onpenenenne apIeruI0B IIPU NOMOIIM KAYECTBEHHBIX PEAKIIUI.
. OKucneHne anpIerujoB IEPMAaHTaHATOM KaJusl.

. [lony4yenue cioxHbIX 23PUPOB.
JlaGopaTopHbIe ONbITHI.
5. CBOMCTBA 3TUIIOBOTO CIUPTA.
6. CBolicTBa rIMUEpUHA.
7. CpotictBa ¢enona. KauectBeHHbIC peakiiuu Ha (EHOIBI.
8. CroiicTBa popmanuHa.
9. CBoiicTBa YKCYCHOUM KUCJIOTHI.

10. Conu kapOOHOBBIX KUCIIOT.
IIpakTnueckas padora Ne 4. [Tonyuenue 6poMdTaHa.
IIpakTuyeckas padora Ne 5. [TonydyeHue aneroHa.
IpakTuyeckas padora Ne 6. [TonyyeHrne yKCyCHOWU KHUCIIOTHI.
IpakTuyeckas padora Ne 7. [TonydyeHnue 3Tunamnerara.
IIpakTuueckas padora Ne 8. PemieHue >KCIEpUMEHTANIBHBIX 3a7ad IO TEME
«Kucnopoacoaep:xaiire OpraHu4ecKre BEIECTBA.
Kontpoabnas padora Ne3 mo Tteme «Kucnopoaconaepxaiiye OpraHUYeCKUe
BEILECTBA.
Tema 5. A30T- u cepocoaep:kamue coequHenus (64)
Humpocoeounenus.  Onekmponnoe  cmpoenue numpoepynnel.  llonyuenue
HUmpocoeounenui. B3pvlguamule gewyecmsa.
A M u H bl. U30Mepuss amuHOB. llepBUUHbBIE, BTOPUYHBIE U TPETUYHBIC AMHHBI.
@u3nyecKkue CBOWCTBA MPOCTEHIIMX aMUHOB. AMHUHBI KaK OpraHH4YecKue
ocHoBaHuA. CollM aNKWIAMMOHUS. AJKWIMPOBAHUE WU AlMIMPOBAHHE AMHUHOB.
Peakuiun aMHHOB C a30TUCTON KHUCIOTOW. ApoMaThyecKUE aMUHbBL. AHUJIUH.
B3anmHoe BiHsiHHE TpynIl aTOMOB B MOJIEKYJIE aHWJIMHA. XUMUYECKUE CBOWCTBA
aHWJIMHA (OCHOBHBIE CBOICTBA, pEaKIMM 3aMEUIEHUsS B apOMaTUYECKOe Spo,
OKHCJICHUE,ayuiuposanue). /luazocoedunenus. IlomydeHrne aMuHOB U3 CITUPTOB U
HutpocoenuHeHuit. Ilpumenenue anHunmHa. CepoopraHMYECKUE COEIUHEHUSI.
IIpencraBiieHne O CEPOOPraHUYECKUX COENMHEHMSIX. OCOOEHHOCTU X CTPOEHUS
Y CBOMCTB. 3HAYEHUE CEPOOPTAHNUECKUX COECTUHECHUM.
IF'etepouwukas. OypaH U TUPPON KaKk NPEACTABUTETU IMSITUUICHHBIX
FETEPOLUKIIOB. JJNEKTPOHHOE CTPOEHHE MOJEKYJbl mnupposa. KuciorHseie
cBOMcTBa nuppoJia. [ lupuarnH kak npeacTaBUTENb MIECTUWICHHBIX TETEPOLUKIOB.
DJIEKTPOHHOE CTPOCHHME MOJIEKYJIbI nupuanHa. OCHOBHBIE CBOWCTBA MHUPHUAMHA,
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peaKkIuu 3aMeIleHHs] ¢ apoMaTHdyecKkuM siapoM. [lpeacrtaBienue o6 mmumgasoie,
MUPUJIMHE, TyPUHE, ITYPUHOBBIX U TUPUMHUINHOBBIX OCHOBAHUSX.
JdeMoHCcTpanuu.

1. OcHOBHBIE CBOWICTBA AMUHOB.

2. KauecTBeHHbBIE pEaKIIMN HA AaHWJIHH.

3. AHUITMHOBBIE KPACUTEH.

4. O06pa3siibl TETEPOIUKINUECKUX COCTUHEHUH.

JlaGopaTropHble onbIThbl. KauecTBEHHBIE PEAKIIMY HA AHUJIMH.

IIpakTnyeckass padora Ne9. PemieHne 5SKCIEpUMEHTANBHBIX 3a7ad IO TEME
«A30TCoIepKAIINE OPTAHUYECKUE BEIIECTBAY.

Tema 6. Buosiornueckn akTuBHbIE BellecTBa (144)

XKu p bl Kak clokHBIE A(PUPHI TIUIEPUHA W BBICIINX KapOOHOBBIX KHCIOT.
OwmbuieHHE KUpOB. ['HMaporeHuzanusi >KUpPOB. MbplUIa Kak COJM  BBICHIKX
KapOOHOBBIX KUCIIOT.

Y rueBonabl. MoHO- u aucaxapuapl. @yHKIHUHA YriaeBOAOB. buonornueckas
poJib yrieBosoB. ['Jroko3a — ¢u3MYecKre CBOMCTBA, JIMHEHHAS W ITUKIMYECKas
dbopmbl. Peakimu riaroKo3bl (OKMCIEHHE a30THOW KHUCIIOTOM, BOCCTAHOBJIEHHUE B
[IECTUATOMHBIN CIUPT), KAYECTBCHHBIC PpEAKIUM Ha TIOKO3y. bpokeHue
II0K03bl. DPYKTO3a Kak U30Mep TIII0KO03bl. Pubo3a u aezokcupubdosa. Ilonamue o
2NIUKO3UOAX.

JJ ucaxapmuasb. Caxapo3a Kak NPEICTABUTENIb HEBOCCTAHABIMBAKOLIUX
nucaxapuaoB. Maremoza u aaxkmosa, yennobuoza.l'uaponu3 aucaxapuios.
[TonyueHue caxapa U3 caxapHOU CBEKJIBI.

I[Tonwucaxapu sl Kpaxmai, rmukoren, nemionos3a. KauectBeHHast peakuus
Ha KpaxmaJj. ['uaponu3 noamcaxapuaos.

HyxneuwunoBsiekuciaorTsl. Hykneosuasl. Hyknmeornasl. Hykinennose
KUCIOTHl Kak mnpupoansie mnonuMmepsl. Ctpoenne [JHK u PHK. T'maponus
HYKJIEMHOBBIX KHUCIIOT.

AMUHOKUCIO T Bl Kak aM(poTepHble coeMHeHUs. Peakiiuu ¢ Kucioramu u
ocHoBanusMu. OOpaszoBanue cioxHbIX d¢upoB. llentunpl. [lenTuaHas CcBA3b.
AMUJIHBIN XapakTep NENTUAHOU CBs3U. [ maponu3 nentunoB. benku. IlepBuunas,
BTOpHWYHAS U TPETHYHASA CTPYKTYphI OenkoB. KauecTBeHHBIE peakiiuy Ha OCNKH.
JemoHcTpanum.

1. PacTBOpUMOCTB YTJIEBOJIOB B BOJIE U 3TAHOJIE.

2. KauecTBeHHbIE peaKIIMU HA TIIIOKO3Y.

3. O6pa3ibl aMUHOKHUCIIOT.

JlaGopaTopHubie onbIThl. 11. CpoiicTBa riroko3bl. KauecTBeHHass peakius Ha
roko3y. OnpeneneHre Kpaxmaina B IpoJayKTax nutanus. 12. LiBeTHble peakuuu
OeNKOoB.

KountpoabHast padora Ne 4 1m0 TemMe «A3oTcoiepKaliue M OHOJOTHYCCKH
AKTUBHBIE OPTaHUYECKHE BEIIECTBAY.

Tema 7. BoicokoMoOsIeKyJIsIpHbIE cOeIUHeHus (44)

[loHaTHE O  BBICOKOMOJEKYJSIDHbIX  BemiectBax. l[lomumepusauusa wu
MOJMKOHIEHCAIMS KaK METOJIbI CO3JJaHUs MMOJUMEPOB. DiactoMepsl. [Ipupoaublii
n cuHTeTHnuecknii kaydyk. Conosmmepunszanus. COBpEMEHHBIE IUIACTUKHU



(MOAMATUIIEH, MOJIUIPONUIIEH, MOJHUCTUPOJ, MOJUBUHUIXIOPHU, (TOPOIUIACT,
MOJIMATUIIEHTEpedTanar, aKpuI-0yTaJIMeH-CTUPOJIbHBIN IUTACTHK,
nosiukapOoHatsl). [IpupoaHble U CUHTETHUECKUE BOJIOKHA (0030p).
JMemoncTpanuu. 1. OOpasupel  mnactukoB. 2. Kosekuus  BOJOKOH. 3.
[TonukoHaeHCAIMS ATUICHTIIUKOIIS ¢ TepedTaIeBON KUCIOTOM.

JladopaTopHblie onbIThI. 13. OTHOLIEHNE CUHTETUYECKUX BOJIOKOH K pacTBOpaM
KHUCJIOT U LIEJI0YEH.

IIpakTuuyeckas padora Ne 10. Pacrio3zHaBaHME MIACTUKOB.

IIpakTuuyeckas padora Ne 11. Pacno3HaBaHn€E BOJIOKOH.

11 xaacc (3 yaca B Hegeo, Becero 102 yaca)

Tema 1. Hemetansl (314)

Knaccudukanusga HeoOpraHudYeCcKHUXBEI €CTB. IJIECMEHTHI
METAJUIBl M HEMETAUIbl M uX TnoyiokeHue B Ilepuoguueckoid cucreme
.DuU3nyecKue CBONCTBA HEMETAJIOB. AJUIOTPONMS HeMeTa/LUI0OB(HA mpuMepe
KHCJI0pPoaa ,cepbl, pocdopa u yriepoaa)

B o 1 0o p o a Ilonyuenue, ¢puzmveckre U XUMUUYECKUE CBOMCTBA (peaKIuu C
METaJJIaMU W HEMETallyIlaMHM, BOCCTAHOBJIEHUE OKCHUJIOB M couieil). ['mapuiasbl.
ToniMBHBIEC JIEMEHTHI.

I'anmor e n p. OOmas xapakTepucTuka MoArpynmnel. OuU3nyeckue CBOMCTBA
IPOCTBIX BEHIECTB. 3aKOHOMEPHOCTHM HM3MEHEHHUS OKHCIHUTEIBHOW aKTUBHOCTH
TaJIOT€HOB B COOTBETCTBHM C HX IMOJOKEHHEM B TNEPUOIUYECKON TabmuIe.
[lopsiok BBITECHEHHS TajJOT€HOB W3 PAcTBOPOB rajoreHuAoB. OcoOeHHOCTH
xuMu# propa. XJop — MoTydeHUE B MPOMBIIIJIEHHOCTH U 1a00paToOpuu, peakiuu
C MeTajulaMM M HEMeTajulaMu. B3anmMoJeincTBUE XJIOpa ¢ BOJAOM M pacTBOpAMHU
menoued. KuciaopoaHele coeAMHEHUsS  XJIOpa. | MIOXJIOPUTHL, XJIOpaT H
nepxJjaopaThl Kak TUIHYHBIE OKUCIUTENH. OCOOEHHOCTH XMMHH OpoMa W HOJa.
KauecTBenHas peakuus Ha Woa. ['alloreHOBOAOPOAbl — MOJYYECHHUE, KACIOTHBIE U
BOCCTAHOBHTEIIbHBIE CcBOWcTBa. ColisiHash KuciloTa U ee coiu. KauecTBeHHbIE
pEaKny Ha TajJOoreHUI-UOHBI.

DOneMeHThl TMOATPYNNBl  Kuciopoga. OOmas XapakTepUCTHKa IMOATPYIIIHL.
dusnyeckre CBOWCTBA MPOCTHIX BemecTB. O30H Kak ajuIOTpOIHAsT MOAU(DUKAIIHS
kucinopona. [Tonyuenne o3ona. O30H Kak okuciautenb. [lo3uTnBHAs U HEraTUBHAS
pOJIb 030Ha B OKpy»Karoliei cpefe. CpaBHEHHE CBOMCTB 030HA M Kuciopoaa. Boma
U TIEPOKCHUJ BOJOPOAA KAK BOJOPOJHBIE COCAMHEHUS KHCIOpPOAA — CpPAaBHEHHUE
cBorcTB. Ilepokcua BOgoOpoa Kak OKHCIMTENb M BOCCTAaHOBHUTEINb. [lepokcuibl
MetaiioB. Cepa. Amtotponusi cepbl. PU3NUYECKHEe U XUMUUYECKUE CBOMCTBA CEpbl
(B3auMoieiicTBUE ¢ MeTallllaMU, KUCIOPOJIOM, BOJOPOJOM, PACTBOPAMHU IIETIOYEH,
KUCIOTaMHu-OKucauTensiMu).  CepoBoopoJy —  MOJY4YEHHE, KHUCJIOTHbIE U
BOCCTaHOBUTENbHbIE cBoWcTBA. Cynbuasl. CepHHUCTBIA Ta3 KakK KHCIOTHBIN
okcua. OKUCIUTENIbHBIE W BOCCTAaHOBUTEIIBHBIE CBOMCTBA CEPHHUCTOTO Trasa.
[lonyueHune cepHHUCTOro ra3a B IPOMBILUJIEHHOCTH W Jaboparopuu. CepHucTas
kucinora u ee comu. Cepubii  anruapun. Cepnas kucimora. (CBoiicTBa
KOHIICHTPUPOBAaHHOM M pa30aBieHHOM  cepHOMl  kucnoThl.  [lelicTBue



KOHIICHTPUPOBAHHOM CEpHOM KUCIOTHI Ha caxap, MeETaUlbl, HEMETaJlIbI,
cynbduasl. Tepmudeckas ycTOMUMBOCTh cyib(daToB. KauecTBeHHasi peakiusi Ha
CEPHYIO KHCIIOTY U €€ CONU. TuocepHas Kucioma u muocyibgameoi.

A30T U ero coeAnHEHUs. DIEMEHThI MOArPyIbl a3ota. OO0Ias XxapakTepucTuKa
noArpynmnel. dusnyeckre CBONCTBa MPOCTHIX BemecTB. CTPOCHHE MOJEKYJIbI
azota. Pusznueckre M XUMUYECKHE CBOMCTBa aszora. I[lomydenue azora B
MPOMBINIJIEHHOCTH H jabopartopuu. HuTpuasl. AMMHAaKk — €ro IMoOJy4YeHHUe,
dbuznyeckue U XUMHYeCKHe CBOMcTBAa. OCHOBHBIE CBOMCTBA BOJHBIX PacTBOPOB
ammuaka. Conu ammonus. IloBenenue coseii aMMOHMS NPU HarpeBaHUHU. AMMHAK
KaKk BoccTaHoBUTENb. [IpuMeHenune ammmaka. OKCHUIBI a30Ta, UX MOJIYyYCHHUE U
ceorictBa. Oxcun azota(l). Oxucnenue oxcuga aszora(ll) kucmopomgom.
HNumepuzanus okcuaa azora(lV). Aszoructas kuciora u ee conu. HUTpUTH Kak
OKHCITUTEIN U BOCCTAHOBUTENIU. A30THAsI KUCJIOTa — (PU3UYECKHUE U XUMUUYECKUE
CBOICTBA, noiayyeHue. OTHOLIEHUE a30THOW KHUCIOTHI K METaJljlaM U HeMeTaJljlaM.
3aBUCUMOCTh TPOJYKTa BOCCTAHOBJICHHUSI a30THOM KHCJIOTHI OT AaKTUBHOCTH
MeTajia ¥ KOHIIEHTPAIlUM KUCTIOThL. TepMuuecKkas yCTOMYMBOCTh HUTPATOB.
®ochop u ero coeauHeHus. Ammorponus ¢ochopa. XUMHUECKHE CBOWCTBA
dochopa (peakuu ¢ KHUCIOPOJOM, TajJOT€HAMH, METAJJIaMU, CJIOKHBIMH
BEIIECTBAMU-OKUCIUTENAMH, Ienodamu). [lonmydenue u mpumenenue docdopa.
®ochopusiit anruapun. OprodochopHas u metadochopHas KUCIOTHL U UX COJNH.
KauectBennas peakuuss Ha  optodocdatsl. Paznodcenue  opmogocgophoii
KUCIOMbL. Ilupogpocpopnasn Kucioma u nupogocgamoi. Dochusl.
dochun. Xnopuowsr gocghopa. Oxcuo pocgopa(lll), pocgopucmas kucroma u ee
Colu.

Y riaepo a Amnorponus yriaepona. CpaBHEHHE CTPOSHHUS U CBOMCTB rpadura u
anmaza. QymiepeH Kak HoBas MoJekyisipHas ¢dopma yriepona. ['paden kak
MOHOCJION TpaduTa. YriaepoaHble HAHOTPYOKHU. YTOJIb. AKTUBUPOBAHHBIA yTOJIb.
Ancopbums. Xumuueckue cBorictBa yrias. KapOunpl. 'naponn3 kapOuaa KaabIus
U KapOuma amomuHus. KapOuasl mepexomHbIX METaIOB KaK CBEPXIIPOYHBIC
matepuanbl. Okcunsl yriepoaa. OOpa3oBaHHMe YrapHOTO rasa HpHU HETMOJIHOM
CrOpaHUM yIJis. YTOJib M yrapHbIi ra3 Kak BOCCTaHOBHUTENW. Peakuus yrapHoro
ra3a ¢ pacriaBamu mienodeil. Cuate3 GOpMHATOB U OKCAJIaTOB. YTJIEKUCIHBIN Ta3.
VYronpHas kucinoTa u ee conu. [loBegeHne CpemHUX M KUCIBIX KapOOHATOB MpH
HarpeBaHUH.

K p e M H 1 #1. CBoiicTBa mpocToro BemiecTBa. Peakuuu ¢ Xja0pom, KUCIOPOAOM,
pactBopamu Tienodeil. OKCHI KpeMHHUST B TpUPOJIE W TeXHHKe. KpemHueBble
KHUCJIOTHI M UX conu. ['maponu3 cunukatoB. CuiiaH — BOJOPOJHOE COEAUHEHUE
KPEMHUHI.

b o p. Oxcun 6opa. bophas kuciota u ee conu. bypa.

HemoncTpamum. 1. 'openue Bomopoaa. 2. [Tonydenue xmopa (OnbIT B IPOOHPKE).
3. OnbIThl ¢ OpoMHOI BOJ0i. 4. OKHUCIUTENBHBIE CBOMCTBA PACTBOPA TMIOXJIOPUTA
Hatpus. 5. IlnaBnenue cepel. 6. I'opeHne ceprl B kuciaopoae. 7. Bzaumonerncraue
xenesa ¢ cepoir. 8. I'openue cepoBomopona. 9. Ocaxnenue cyiabdumgon. 10.
CgoiicTtBa cepHuCTOro rasza. 11. /lelicTBue KOHLIEHTPUPOBAHHON CEPHOWU KHUCIIOTHI
Ha MeIp U caxaposy. 12. PactBopenne ammuaka B Bozae. 13. OCHOBHbIE CBOMCTBA



pactBopa ammuaka. 14. Karanutuueckoe oxkucimenne ammuaka. 15. Ilomydenue
okcupa azota(ll) u ero okucinenue Ha Bo3ayxe. 16. JleiicTBuE a30THOM KUCIOTHI Ha
Menb. 17. l'openne docdopa B kucnopose. 18. [IpeBpamienue kpacHoro dochopa
B Oenblil U ero cBeueHue B TeMHoTe. 19. Bzaumonelicteue ¢hochopHOro aHruapuaa
¢ Bogoii. 20. O6pa3upl rpaduta, anmasa, kpemuus. 21. 'opeHue yrapHoro raza. 22.
Tylienne miaMenu yriieKuciasiM razom. 23. Paznoxxenue mpamopa.
JlaGoparopHubie onbIThl. 1. [lonydyeHue xiopa W U3ydYeHUE €ro CBOWMCTB. 2.
O3HaKOMIJIEHHE CO CBOMCTBaMHU XJopcojiepxkaiux otoenuBareneil. KauectBennas
peakuus Ha rajoreHuA-uoHbl. 3. CBoiicTBa Opoma, noga u ux cojneil. Paznoxenue
nepokcua Boaopoja. OkucieHne oAU -HOHOB EPOKCUIOM BOAOPOJIa B KUCIIOM
cpene. 4. M3yueHue CBOWCTB CEpHOM KUCIOTHI U €€ cosieil. 5. 3ydueHue CBOMCTB
BOJIHOT'O pacTBOpa aMmMmHaka. 6. CBoiicTBa cosneit ammonusi. KauecTBeHHast peakuus
Ha (ocdar-uon. 7. KauecTBeHHass peakiuss Ha KapOoHaT-uoH. PasnoxeHue
ruapokapbonata Hatpus. 8. VchnblTaHue —pacTBOpa  CWJIMKaTa — HaTpus
uHANKaTOpoM. 9. O3HaKOMJIEHHE C 00pa3laMu MPUPOAHBIX CHIIUKATOB.
IIpakTnueckas padora Nel. [lonydenue Bogopoaa.

IIpakTnueckas padora Ne 2. [lonyueHue xJIOpoOBOJOPOAA U COJSTHON KUCTOTHI.
IIpakTuuyeckas padora Ne 3. [TosryyeHue amMmmuaka U U3y4eHUE €ro CBOMCTB.
IpakTuyeckas padora Ned. IlonmyueHne yriekucaoro rasa.

IIpakTuyeckas padora Ne 5. BelnmonHeHHe SKCIIEpUMEHTANBHBIX 3a]1ad 10 TEME
«Hemeramibi».

Tema 2. Metasinl (304)

OO6mmit 0630p 371eMEHTOB— MeTauioB. OCO0EHHOCTH CTPOEHUS 3JIEKTPOHHBIX
000J104€eK aTOMOB METAJLIOB. JJIEKTPOXMMHYECKHN PSSl HANPSKeHUs
MeTaJJIOB. CBoiicTBa  MPOCTBHIX  BEIIECTB-METAJLIOB. Mertamueckue
Kpuctasuyeckue pemeTku. CruiaBpl. XapakTepUCTHKa HauOoliee HM3BECTHBIX
cruiaBoB. [lonydeHne U IpUMEHEHNE METAIIOB.

le 1odHBIEMETa JJ bl— 00Iast XapaKTEPUCTUKA MOATPYIIIHI, XapaKTepHbIE
peakiuu Hatpus U Kanusa. CBOKCTBA HIENOYHBIX MeTauioB. [loyyeHue menouHbIx
MetaioB. Cona u enKkuit

HAaTp —  BaXHEWIIWE  COCOWHEHWs  Harpus.  bepwumii,  MarHui,
1IEJI0YHO3EMENbHbIE METAJIIbl. MarHuidi 1 KaJlbLIMi, UX 00Ias XapaKTepUCTHKA Ha
ocHOBe moJioxkeHus: B Ilepuonmueckor cucreme sinemeHToB . M. MenneneeBa u
cTtpoeHusi aromoB. [lomyuenue, ¢u3HUecKMe W XUMHYECKHE CBOWCTBA,
MPUMEHEHUE MarHus, KalblUsg W WX COeauHEHUH. AMOOTEpPHOCTh OKCHIA H
rugpokcuaa oepwunsa. XKecTkocTh BOABI U COCOObI ee ycTpaHeHus. Oxpacka
IJIAMEHU COJISIMU LIEJIOYHBIX U IIEJIOYHO3EMENIBHBIX METAJIIOB.

A 1 M u H U K PacnpocTtpaneHHOCTh B Mpupoje, GU3NIECKHe U XUMHUIECKUE
CBOMCTBa (OTHOILIEHUE K KUCIOPOAY, TaJIOT€HAM, PAacTBOPAM KHUCJIOT U IIEJIOYEeH,
amoMoTepmus). AMQPOTEpPHOCTh OKcHAa U Tujapokcujaa amomuHus. Comnu
amomuHus. IlomHoe pasokeHue BOJOM COJIEM allOMUHUS CO  Cla0bIMU
JBYXOCHOBHBIMU KHCJIOTAMHU. AJIIOMHUHATBI B TBEPAOM BHJE U B PacCTBOpE.
[Ipumenenue amoMunusi. CoeoureHus antoMUHUsl 8 HUZUUX CIMEeNneHsx OKUCTeHUSL.



OnoBo u cBuHell. PU3NUECKUE U XUMMUYECKUE CBOMCTBA (PEaKIMU C KUCIOPOJIOM,
kucnoramu), npumenenne. Conu onoBa(ll) wu  cBunna(ll). CauHIOBBIN
AKKyMYJISATOP.

MeTtTananbsno004YHB XN OAT P YN n OCOOEHHOCTH CTPOSHHUSI AaTOMOB
MEPEXOAHBIX METAIIJIOB.

X p o M. ®dusnueckrue CBOMCTBA, XMMUYECKHE CBOMCTBA (OTHOIICHHUE K BOASHOMY
napy, KHCJIOpPOdY, XJOpPY, pacTBOpaMm KHUCJIOT). M3MeHeHHWe OKUCIUTEIbHO-
BOCCTAHOBHUTENBHBIX M KHUCIOTHO-OCHOBHBIX CBOWCTB OKCHJOB W THAPOKCH]IOB
XpoMa C PpOCTOM CTENEHU OKHUCIeHUs. AmdoTepHble CBONCTBa OKCHUla U
ruapokcuaa xpoma(lll). Oxucnenue coneit xpoma(Ill) B xpomatel. B3anmubie
Nepexo/ibl XpOMATOB U JUXPOMATOB. XPOMAThI U IMXPOMATHI KAK OKUCIUTENH.
MapraH e — QU3nIecKre U XUMUYECKHE CBOMCTBA (OTHOIIEHUE K KHCIOPOY,
XJIOpy, pacTBopaMm kucyiot). Oxcua mapranna(lV) kak oKUCIUTENb U KaTaau3aTop.
ITepmanraHat kanus Kax

okucnutenb. Maneanam(VI) kanus u eco ceoticmaa.

K e 1 e 3 0. HaxoxzaeHnue B mpupojie. 3HaUCHUE KeJie3a JJIsl OpraHu3Ma 4eaoBeKa.
Odusnyeckue cBoilcTBa xeneza. CruiaBbl keje3a C YriaepoAaoM. XHUMHUYECKHUE
CBOMCTBa jkene3a (B3aUMOJECHCTBUE C KHUCIOPOJOM, XJIOPOM, CEPOMl, yTIeM,
KUCJIOTaMHU,  pacTBopamu  cosei). CpaBHEHHME  KHCJIOTHO-OCHOBHBIX  H
OKHCITUTEIbHO-BOCCTAHOBUTEIBLHBIX ~ CBOMCTB  ruapokcujpa  keneza(Ill) wu
ruapokcuaa xenesa(lll). Comu xeneza(Il) u sxeneza(lll). Meroasl nepeBoa coneit
xenesa(ll) B

cosm xene3a(Ill) u o6parHo. OkucnuTenbHBIE CBOMCTBA coequHenuii sxene3a(lll) B
peaklusaX C BOCCTAHOBUTEISIMU (MOAMIIOM, Mebio). llnaHugHBIE KOMILIEKCHI
xkene3a. KauectBennsie peakiuu Ha noHsl xene3a(ll) u (III).

Me n b. Haxoxnenume B mnipupone. PU3HUECKME W XUMHYECKHE CBOWMCTBA
(B3aMMOZIEICTBUE C KHUCIOPOAOM, XJIOPOM, CEpOHM, KHCIOTAMU-OKUCIUTEISIMU).
Comu meau(Il). Mennsiii kynopoc. Ammuakarsl Meau(l) u meau(Il). Ilonyuenue
okcuaa menu(l) BoccranosnenreM rugpokcuaa meau(Il) riroko3oi.
Cepe6po. Ousnueckue U XUMHUYECKHE CBOMCTBA (B3aMMOJICHCTBUE C CEPOM,
XJIOPOM, KHCIIOTaMU-OKucIuTesiMu). OcaxkaeHne okcuaa cepedpa mpu JAecTBUH
IeJI0YM Ha coiu cepedpa. AMMHUakarel cepebpa kak okuciautenu. KayecrBeHHas
peakIus Ha HOHBI cepedpa.

301 0T o0. Pu3nueckue U XUMUYECKHE CBOMICTBA (B3aMMOJAEIHCTBHE C XJIOPOM,
«apckout Boakoi». CrocoObl BIJICICHUS 30JI0Ta U3 30JI0TOHOCHOM MOPO/IHI.

Il 1 H x. PU3HUYECKHNE U XUMHYECKHE CBOWMCTBA (B3aMMOJICUCTBHUE C TaJIOTEHAMH,
KHCJIOPOJIOM, CEpOM, pacCTBOpaMM KHUCIIOT M Iesiodyei). AMPOTEpHOCTh OKCHAA U
TUAPOKCHUAA ITUHKA.

P 1y T 5. [IpencraBnenune o CBOMCTBAX PTYTU U €€ COEAUHECHUSX.

Hemoncrpamun. 1. Komneknus merawios. 2. Komneknuss muHepanoB u pya. 3.
Komnexknmna «Amomuauity. 4. Komnexkmus <«OKene3o ®m  ero cruiaBel» 5.
B3aumoneiictBue Hatpus ¢ Bojoi. 6. OkpammBaHue MIIAMEHU COJISIMH IIEIOYHBIX
A IMIEJ0YHO3EMEIJILHBIX METAJUIOB. /. B3amMomencTBHE KanbIlMsl C BOIOH. &.
[InaBnenne amomuuus. 9. B3aummopeincTtBue amoMuHus co menousto. 10.
B3aumopeiictBue XpoMa ¢ COJSIHOM KHCIOTOM ©Oe3 goctyma Bo3ayxa. 11.



Ocaxnenne rugpokcuna xpoma(lll) u okucnenue ero nepokcuaoM Bojgopoaa. 12.
B3anMuble mepexoapl XpoMaroB W auxpomartoB. 13. PasnoxeHume nmxpomara
ammoHnusi. 14. Amomortepmus. 15. Ocaxnenne ruapokcuna sxene3a(lll) wu
OKHCJIEHHE ero Ha Bo3ayxe. 16. BreimeneHnue cepebpa U3 ero colieil aeiicTBUEM
MeJu.

JlaGoparopHbie onbIThl. 10. OkpaliBaHue MIAMEHH COCIUHEHUSMU IIEIOYHBIX
MetaioB. 11. O3HakOMIJIEHHE ¢ MUHEpajaMH W BaXHEHIIMMH COEAUHEHUSAMH
IIEJI0OYHbIX MeTajuioB. 12. CBoHCTBa COCIMHEHUHN IIEJIOYHBIX MeETaioB. 13.
OxkpamrBaHue IJIaMEHM COJISIMHM LIEIOYHO3EMENbHBIX MeTayioB. 14. CpolicTBa
Marauss U ero coeauHeHui. 15. CBoiicTtBa coeauHeHud Kaiupnua. 16.)KecTkocTh
BoAbl. 17. B3auMmonelcTBue aIOMUHHSA C KHCJIOTaMH U IiedgodamMu. 18.
AmdorepHbie cBoicTBa ruapokcuaa amomunus. 19. Ceoticmea onoea, ceunya u
ux coedunenuti. 20. CoiictBa coseil xpoma. 21. CBoiicTBa MapraHua MU €ro
coenquHeHui. 22. WM3ydyenue wmuHepanoB xeneza. 23. CBolicTBa kenesa.
KauectBennble peakuuu Ha HOHBI >kene3a. [lomyuenue oxcuma memnu(l). 24.
CBolicTBa Meau, €€ CIUIaBOB M coeauHeHui. 25. CBoiicTBa IIMHKA M €T0
COEIMHEHUMH.

IIpakTnyeckas padora Ne6. [lonyueHne ropbkoil coiu (CEMUBOAHOIO Cyib(ara
MarHus).

IIpakTuueckas padora Ne 7. [TosryyeHue amoMOKaIueBbIX KBAaCLOB.
IIpakTuueckass padora Ne8. BrimogHeHHE SKCHEPUMEHTAIBHBIX 3a]ay 0 TEME
«MeTaubl TJIaBHBIX MOATPYIIID).

IpakTuyeckas padora Ne9. IlonyueHne MeTHOTO Kyropoca.

IpakTuyeckas padora Nel0. [TonydyeHue xene3HOro Kymnopoca.

IIpakTuuyeckas padora Ne 11. BeinonHeHne 3KCIIEPUMEHTANIBHBIX 33724 110 TEME
«MeTtasibl TOOOYHBIX TOATPYIII».

Tema 3. CTpoenne aToma. XumMmuuyeckas cBs3b (84)

Ctpoenuearto M a Hykmuasl. M3oTonbl. TUbl paJlMOaKTUBHOIO pacnaja.
Tepmosimepubiii cuHTe3. [lolydeHME HOBBIX BJIEMEHTOB. SnepHbIC peEakUuH.
CtpoeHue »SJIEKTPOHHBIX 000JI0YeK aTtoMoB. lIpencraBieHne o KBaHTOBOWM
Mexannke. KBanToBeie umcia. ATomHble opOuTtanu. Pammyc  aroma.
DNEeKTPOOTPUIATEIBHOCTb.

XHUMHUYECKasCB43b. Buasl xumnuueckon cBsi3u. KoBasieHTHas CBA3b U €€
XapaKTEPUCTUKU (JJIMHA CBSI3U, MOJSPHOCTH, HOJIAPU3YEMOCTh, KPATHOCThH CBA3M).
HNonnas cBsa3p. Metamumnueckas CBs3b.

CtpoenueTBepas XTe i Kpucrammuueckue u amopdubie Tena. TUIBI
KPUCTAJUTMYECKUX pEIeTOK METAJLJIOB u MOHHBIX COEMHEHU.
MexmonexkyaspHble B3aUMOAEHUCTBUSL. BogopoaHas CBA3b.

BajleHTHOCTL M BajJleHTHble BO3MOKHOCTH aTOMOB. CBfI3b 3JIEKTPOHHOI
CTPYKTYPbl MOJIEKYJ € HX TIeOMeTPHUYECKHMM CTpPOeHHMeM (HAa mpumepe
COeIUHEHHUH 3JIEeMEHTOB BTOPOI0 NMepuoaa).

IIpeacraBiieHHe 0 KOMILIEKCHBIX coeArMHeHUsIX. COCTaB KOMJIEKCHOI0 MOHA:
KOMILJIEKCO000pa3oBaTe/ib, JUIraHAbl. 3JHAUeHHEe KOMILICKCHBIX COeIAMHEHMUIA.
ITonsiTHE 0 KOOPAUHALMOHHON XUMMUH.



IlonssTne o paucnepcHbix cucremax. MHMcruHHble pactBopbl. Crnoco0Obl
BbIPA:KEHHMs] KOHLEHTPAallUM PacTBOPOB: MaccoBasi [0Js1 BellecTBa B
pacTBope, MOJsipHAs KoHueHTpauusi. HacbllieHHble W HeHACBIIIEHHbIE
pacTBOpbI, pacTBOpUMOCcTh. Kpucrasornaparsl.

HMemoncrpanuu. 1. Kpucrammueckue pemerku. 2. Moaenu MoJIeKyJI.

Tema 4. OcHOBHbIC 3aKOHOMEPHOCTH  NPOTEKAHMS  XMMHYECKHX
peakumii (164)

TennoBoddpPpekTXUMUUYECKOUpEaKI U U DHAOTEPMUUECKUE U
sK30TepMUUecKkue peakiuu. 3akoH [ecca. Termora oOpa3oBaHus BeLIECTBA.
Oueprus cBsizu. [lonstue 06 »>HTanbnuu. I[loHsTue 06 sHTponuu. Bropoii 3akoH
TepMOAMHAMUKHU. OHeprus [ubGbca W  KpUTEpUH  CaMOMPOU3BOJILHOCTHU
XUMUYECKOW PEAKIINH.
CKOpPOCTHhXUMHUUYECKUXPEAaKIUMUUEE 3aBUCUMOCTh OT MPUPOJIbI
pearupyrommx BEIIECTB, KOHIEHTPALIMU PEareHTOB, TEMIIEpAaTypbl, HAJIUYUsA
KaTajn3aTopa, IUIOMIAJM MOBEPXHOCTH  pEarupyrolIux  BEIIECTB.  3aKOH
neictByromux macc. [IpaBuno Baut-T'opda. [lonstre 06 sHeprun axkTuBaluu U
00 sHepreTuyeckoM mpoduiie peakuuu. ['OMOreHHBIH U TeTEpPOreHHBIA KaTalus.
[IpuMepsl KaTAIMTUYECKUX MPOIECCOB B TEXHUKE M B JKUBBIX OpraHU3Max.
depMeHThI Kak OMOJIOTHYECKUE KaTaTnu3aTopPhI.

OO6paTtumMbiepeaxkil . Xumuaeckoe paBHoBecue. [Ipunnumn Jle [larenbe.
Koncranta paBHOBecus. PaBHOBecue B pactBopax. KOHCTaHTBI IHCCOLMAINU.
Pacuer pH pacTBOpoB CHIBHBIX  KHUCIOT U  Mmenodeit. [lpouzsedenue
pacmeopumMocmu.

PamnakTtTuBHoOcTuMETaNIo B. [IoHITHE O CTAaHAAPTHOM 3JIEKTPOIHOM
NOTEHIUAJE U DJIEKTPOJBMKYILIEH CUJE peaKuu. XUMUYECKHUE UCTOUYHUKH TOKa:
rajbBaHUYECKUE JIEMEHTBI, AKKyMYJISITOPBI U TOIUIMBHBIE 3JIEMEHTBL. DIEKTPOJIU3
PacCIJIaBOB U BOJIHBIX PACTBOPOB JIEKTPOJIUTOB. 3AKOHbL INEKMPOU3A.
JemoncTpanum. 1. DK30TEpPMUYECKUE U SHAOTEPMUUYECKUE XUMUUECKUE PEAKIINU.
2. TemioBbI€ SIBJICHUS MIPU PACTBOPEHUM CEPHOU KUCIOTHI U aMMHAYHOM CEJIUTPHI.
3. 3aBUCHMOCTb CKOPOCTHM pE€aKIMu OT MNpHUPOAbl BEIIECTB HA MpPUMEPE
B3aUMOJICMCTBUSL PACTBOPOB PA3JIMYHBIX KHUCIOT OJMHAKOBOM KOHILIEHTPALHUHU C
OJIMHAKOBBIMU KyCOYKaMH (IrpaHyJiaMH) LMHKAa U OJUHAKOBBIX KYCOYKOB Pa3HbIX
METAJJIOB (MarHusi, LHWHKA, eJe3a) C pacTBOPOM COJITHOM KHUCIOTHL. 4.
B3aumoneiicTBie pacTBOPOB CEPHOI KUCIOTHI C pacTBOpaMu TUOCYJb(aTa HATpuUs
Pa3IMYHON KOHIEHTPALIMU U TEMIIEpATyphl. 5. Pa3noxeHnue nepokcuia BOAOPOaa ¢
MOMOIIIbI0 HEOPTraHUYECKUX KATaM3aTOPOB U MPUPOHBIX OOBEKTOB, COAECPIKAIIUX
KaTanasy.

JlaGopaTopHbie onbIThbl. PAaKTOPHI, BIMSAIONIME HA B3aMMOACHCTBUE METaia C
pactBopaMu KHUCIOT. (CMelieHue XHUMHUYECKOTO pPAaBHOBECHS] MPU YBEIWYECHUU
KOHIIEHTPALlMM pPEarecHTOB W NPOAYKTOB.26. Karaimutudeckoe pasiiokeHue
IIEPOKCH/Ia BOIOPOIA

Ipakruyeckas padora Nel2. CkOpoCTh XUMHUYECKOUN pEAKIIUU.

IIpakTuyeckas padora Nel3. Xumnuueckoe paBHOBECHE.

KontpoabHas padora Ne3. TeopeTnyeckre OCHOBbI XUMUH.



Tema 5. Xumnueckas TexHosorus (74)
OCHOBHBENPUHIUUNBIXUMHUUECKOUTEXHONOTUU. [Ipou3Bona
CTBOCEPHOMUKHUCIOT bl KOHTAKTHBIM crtocoboM. Xumusm mpoiecca. Chipbe
JUIS1 IPOM3BOJCTBA CEP-

HOW KUCHOTHI. TEXHOJIOTHYECKas CXEMA IIPOLIECCA, TPOLECCHI U allaparhl.
[lpomsBoxcTBOAaMMUMUaK a XumusMm npoiecca. OnpeaeneHue
ONTUMAJIBHBIX YCJIOBUM NpoOBeACHUS peakuuu. [[puHIMI UUPKYIAIUU U €ro
peanu3aiys B TeXHOJIOTHYECKOU CXEME.

Me tTannanypr u 4 YepHas Meramryprus. JlomeHHbIH mporecc (ChIpbe,
YCTPOUCTBO JOMEHHOM TIeud, XUMHU3M Tmporecca). [IpousBoacTBO crTamu B
KHUCIIOPOJTHOM KOHBEPTEPE U B AJIEKTPOIIEUaX.

Opraunmuwmwuyeck xuimcuHT e 3. Cunmesbt HA OCHOBe CUHME3-
easza. IIpon3BOACTBO METaHOA.

DkoJiorus u mpobiieMa OXpaHbl OKPYIKAIOIIEH Cpeibl. 3eeHass XUMUS.
Jemoncrpanum. 1. Celpbe s MPOU3BOJCTBA CEPHOW KHUCIOTHL. 2. Mojuenb
kursiiero cios. 3.0Kenesnast pyaa. 4. O0pasiibl CIJIaBOB KeJesa.

Tema 6. Xumusi B 6bITy 1 Ha ciry:k0e oomecTna (104)

Xumust naniy. JKupel, Oenku, yryieBojabl, BUTaMuHBI. [luieBble m00aBKH, HX
knaccudukamnus.  3anpenieHHble U pa3pelleHHbIe  MHUIIEBbIE  JTI00aBKH.
JlexapcTBeHHBIE cpencTBa. Kpacku W OUTMEHTHI. [IpUHIIUIBI  OKpalIvMBaHUsI
TkaHeil. Xumusi B crpoutenbcTBe. lLlement, OeroH. CTeklI0 W KepaMHKa.
TpanuiMoOHHBIE U COBPEMEHHBIE KepaMUYeCKHe Marepuaiibl. CBepXIpoBOASLIAs
kepamuka. beiToBas xumusa. OtOenuBaromue cpeacTBa. XUMHS B CEIbCKOM
xo3siictBe. WMHcektnumasl u  nectunuabl. CpeacTBa  3alluThl  PAaCTEHUMU.
Penenentbl. OCOOEHHOCTH COBPEMEHHOW HaykKu. MeToJ0J0Tusl Hay4qHOTO
uccinenoBanus. Ilpogeccus xumuxa. Mamemamuueckas Xumus.

[Touck xumuveckort napopmaru. Paboma ¢ b6azamu OaHHbIX.

Jemonctpanuu. 1. [Tumessie kpacurenu. 2. Kpamenue tkanenr. 3. OrOenuBanue
TkaHe. 4. Kepamuueckue wmarepuansl. 5. lIBerHsie crekna. 6. Komnekius
«ToIInBO M €ro BUIBDY.

JlabopaTopHble ONbITHI. 27. 3HAKOMCTBO C MOIOIUIUMHU CPEICTBAMU. 3HAKOMCTBO
c orOenuBarorumu cpencrtBamu. 28. Kien. 29. 3HaKOMCTBO ¢ MUHEpaJIbHBIMU
ynoOpeHusMu W u3ydeHue ux cBohcTB.KoHTpoJbHasi padora Ne 4. ltorosas
KOHTpPOJbHAs paboTa.

PacuéTHble 3agaun:

Pacuersl :Macchl BelecTBa WM 00b€Ma ra3oB IO M3BECTHOMY KOJIUYECTBY
BelllecTBa ,Macce WIN 00bEéMY OTHOTO M3 YYaCTBYWIIHMX B pPeaKIUU BelIeCTB
Macchl ( 00b€Ma, KOJIMYECTBA BellleCTBA) MPOAYKTOB PeaKUNH, €CJAH OTHO M3
BeIleCTB MMeeT MpUMecH; Macchbl( 00bEMa, KOJIMYECTBA BelIeCTBA) MPOAYKTA
peakuuu, ecJU OJHO W3 BelleCTB JIaHO B BHJe PACTBOpPA. ¢ ONpeaeIéHHOM
MacCOBOW /10Jie PACTBOPEHHOI0 BelleCTBA, MACCOBOW 0JH W MOJSIPHOM
KOHIEHTPALMH BellecTBA B PACTBOpe; J0JH BbIX0a MPOAYKTA PeAKUHH OT
TeOpPeTHYEeCKH BO3MOKHOT0.



TemaTnyeckoe MJIaHUPOBaHHME, B TOM 4HCJIe ¢ Y4¢éTOM padoye MpoOrpamMmbl
BOCIIMTAHUS C YKa3aHMEM KOJHMYECTBA YacOB , OTBOAUMBIX HAa OCBOCHHE
KAK/10M TeMbl.
10 xaacc (3 4 B Heaea10, Bcero 102 yu,)
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Tpynosoe BOCIIMTAHUE. Bripaxarommi
OCO3HaHHYIO TOTOBHOCTh K TIOJTYYCHHTO
npodeCcCrOHaTBLHOTO oOpasoBaHus, K
HENIPEPHIBHOMY 00pa30BaHUIO B TCUCHUE KU3HU KaK
YCIOBUIO  yCIEUTHOW  mpodeccHOHANIbHON |
0OIIIECTBEHHOM 1eATETHHOCTH.

[Torumaronui cnenupuky TPYZAOBOU
NEATEIIBHOCTH, peryJIupoBaHus TPYAOBBIX
OTHOLIEHUH, camo00pa3zoBaHus U
npo¢eccuoHaIbHON CaMOIIOATOTOBKHU B
MH(POPMAILIIOHHOM BBICOKOTEXHOJIOTUYECKOM
oOlIecTBe, TOTOBBI YYMTbCA U TPYAUThCS B
COBPEMEHHOM OOIIECTBE.

OpueHTHPOBAaHHBIM Ha OCO3HAHHBIM BHIOOP Chepsl
TPYJIOBOM, TpOo(ecCHoHATbHON NEeSITeIBHOCTH B
POCCUHCKOM  00IecTBe C  Y4ETOM  JIMYHBIX
PKU3HEHHBIX IUIAHOB, TOTPEOHOCTEH CBOEH CEMBbH,
oO11ecTBa.

IK0J0rHYecKoe BOCIIUTAHNE

JIeMOHCTpUPYIOLTHA B MOBEICHUU
c(hOpPMHUPOBAHHOCTh JKOJOTHYECKON KYJIbTYpPhl Ha
OCHOBE MTOHUMAaHUS BIIASTHUS COIIMAJIbHO-
PKOHOMHYECKUX IIPOIECCOB HA MPUPOAY, B TOM
quCiie Ha II100aIbHOM YPOBHE, OTBETCTBEHHOCTH 3a
TEVCTBUS B IIPUPOJTHOM Cpelie.

Bripaxkarommit JESATEIIbHOE HEPUATHE
NTEVCTBUI, MPUHOCSIIUX BPE MPUPOIE.

[Ipumenstomuii  3HaHUS  €CTECTBEHHBIX U
COI[MATIBHBIX HAYK JUIsI Pa3yMHOTo, OepexIMBOrO
MPUPOJONOJIB30BAHUS B  OBbITY, OOILIECTBEHHOM




POCTPaHCTBE

OcHOBHBIE
HNOHSTUSA
OPTraHUYECKOU
XUMUHA
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JKOJOrHYeCKoe BOCIIUTAHUE

JlemoHCcTpUp YOI B IIOBEJICHUU
c(hOPMUPOBAHHOCTb SKOJOTMYECKOM KYJIbTYphl Ha
OCHOBE MOHUMAaHUS BIIASTHUS COLIMAJIBHO-
DKOHOMMYECKHUX MPOLECCOB Ha MPUPOAY, B TOM
YKciie Ha rJI00ajJbHOM YPOBHE, OTBETCTBEHHOCTbH 32
IIEVUCTBUS B IIPUPOJITHOM CpEJIE.

Bripaxkarommit NEATEIbHOE HENPUATHE
EUCTBUN, IPUHOCAILUX BPE IIPUPOJE.

[Ipumensitomui ~ 3HaHUS €CTECTBEHHBIX U
COLIMAJIBHBIX HayK JJisi pa3yMHOro, OepeXIIMBOro
PUPOIOIONIB30BAaHUS B  OBITY, OOIECTBEHHOM
[POCTPAHCTBE

LleHHOCTH HAYYHOI' 0 MO3HAHHUS.

JleaTenbHO  BBIPAXKAIOIIUM  TMTO3HABATEJIbHBIC
WHTEPEChl B Pa3HBIX MPEJAMETHBIX 00JIACTIX C
Y4ETOM CBOUX UHTEPECOB, CIIOCOOHOCTEM,
TOCTIDKEHU.

OOGnagaromuii MpeICcTaBICHUEM O COBPEMEHHOMU
HAy4yHON KapTHUHE MHUpa, JOCTHXKEHUSIX HAyKU U
TCXHUKH, apryMEHTUPOBAHHO BBIpAXKAIOIIUM
MOHWMAaHWE 3HAYCHUSI HAYKW B )KM3HU POCCUNUCKOTO
oOIIecTBa, OOECICYEHHH €ero  0e30IacHOCTH,
r'yMaHUTapHOM, COILIMAJIbHO-YKOHOMHUYECKOM
passutuu Poccum.

JIeMOHCTpUPYIOIIMKA  HABBIKM  KPUTHYECKOTO
MBIIIUICHUSI, OMNPEEICHUS] JOCTOBEPHOW HAYYHOU
uHOpMauH u KPUTHKHU AHTUHAYYHBIX
MPE/ICTABJICHUM.

Pa3zBuBaronuii u MPUMEHSFOIIA N HaBBIKU
HAOJIIOJICHUS, HAKOIUIEHHWS M CHCTEMaTU3alluu
(haKTOB, OCMBICJICHHUS OIBITA B €CTECTBEHHOHAYYHOM
15 T'YMaHUTApHOU o0JracTax MMO3HAHUS,
HMCCIIEI0BATEIILCKOM JEATCIBHOCTH.




YriaeBogopoasl
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I'paxxaanckoe BocuuTanmue

OpHEeHTHPOBAaHHBIA Ha AaKTHUBHOE Tpa)XIaHCKOE
y4acTME Ha OCHOBE YBAKECHMS 3aKOHA W
[PaBONOPSAKA, IIPaB U CBOOO COTpakJaH.

Oco3HaHHO U JeATEIbHO BBIpaKaIOIINN

HEIPUATHE 000 JUCKPUMHUHALAU o
COLIMAJIbHBIM, HAllMOHAJIbHBIM, PacoBBIM,
[PEIUTHO3HBIM pU3HAKaM, MIPOSIBJICHUN
DKCTpEMU3MA, TEppOpHU3Ma, KOPPYIILIHH,

AHTUT" OcyI[apCTBeHHOﬁ ACATCIIBHOCTU.

Tpynosoe BOCIIUTAHHE. Bripaxarommi
OCO3HAHHYIO TOTOBHOCTH K TIOJTYYCHHTO
Mpo¢eCcCUOHATBLHOTO oOpasoBaHus, K

HEMPEPHIBHOMY 00pa30BaHUIO B TCUCHHUE KU3HU KaK
VCJIOBUIO  yCHEIIHOW  mpodecCHoHanbHOU |
0OIIIECTBEHHON IEATEIHLHOCTH.

[Torumaromumii crienupuKy TPYIOBOU
NeATeNIbHOCTH, peryJInpoBaHus TPYIOBBIX
OTHOILLICHHI, camo00pa3zoBaHus U
npodeccruoHaIbHOM CaMOIOATOTOBKH B
UH(GOPMAITHOHHOM BBICOKOTEXHOJIOTUYECKOM

0OIIEeCTBE, TOTOBBIM YYHUTBCI M TPYIAUTHCA B
COBPEMEHHOM OOIIECTBE.

OpHUeHTHPOBAHHBI Ha OCO3HAHHBIN BHIOOP chepsl
TPYJIOBOM, TPO(PECCHOHATBHON IEITCIHPHOCTH B
poccuiickomM  oOmiectBe € y4€TOM  JIMYHBIX
PKU3HECHHBIX IUIAHOB, MOTPEOHOCTEH CBOEH CEeMbH,
oO1ecTna.

JKOJI0rHYecKoe BOCIIUTAHUE

JIeMOHCTpUPYIOLTHMA B MOBEACHUU
c(hOPMHUPOBAHHOCTh JKOJOTHYECKON KYJIbTYPHl HAQ|
OCHOBE MMOHUMAaHUS BIIUSTHUS COIIMAJIbHO-
PKOHOMHYECKUX TIPOIECCOB HA MPUPOAY, B TOM
yrcie Ha TJI00aJIbHOM YPOBHE, OTBETCTBEHHOCTH 3a
NTENCTBUS B IIPUPOJTHOM Cpelie.

Bripaxkarommit JEeSTEIIbHOE HENPUATHE




IIEUCTBUM, IPUHOCIIIUX BPE PUPOJIE.

[IpuMmeHsromMii ~ 3HaHUA  €CTECTBEHHBIX U
COLIMAJIBHBIX HAayK IJsi pa3yMHOro, OepeXIIMBOIO
OPUPOAOIONIB30BAHUS B  OBITY, OOIECTBEHHOM
POCTPAHCTBE

Kucnopoxacone
prKalue
OpraHu4YeCcKue
COCIMHCHHUS

20

dusuyeckoe BOCIUTAHUE, (opMHUpPOBaAHUE
KYJbTYpbl  340pPOBbS M  3MOLMOHAJIBLHOIO
0s1aronosry4ust

[ToHuMaron i ¥ BBIpAXAaOUUKA B MPAKTUYECKOU
NIEATEIIBHOCTA  LIEHHOCTh  JKU3HHU, 310pPOBbs W
0€30MacHOCTH, 3HAYEHWE JIMYHBIX YCHJIUH B
COXpPAaHEHUM U YKPEIUJICHHWM CBOETO 310pPOBbsS U
310pOBbS IPYTUX JTIOJEH.

Belpakaromuii Ha TpakTHKE YCTAaHOBKY Ha
3I0POBBIH  00Opa3 W3HH (3I0pOBOE ITUTAHHE,
cOOJTI0/ICHE TUTHEHBI, PSKHM 3aHATHH WU OTAbIXA,
PETYISIPHYIO(PU3NUECKYIOAKTUBHOCTD), CTPEMIICHHUEC
K buznIecKOMy COBEPIIICHCTBOBAHMIO,
COOJIFO A0 M TIPOTIaraHINuPYIOMUA Oe30MacHBIN
U 3JI0POBBIM 00pa3 KU3HHU.

[IposiBnsronuii co3HatrelbHOe W OOOCHOBAHHOE
HETIPUSATHE  BPEIHBIX  NPHBBIYEK  (KypeHUs,
YIOTpEOJECHNUS QJIKOTOJISI, HApKOTHKOB, JIIOOBIX
dbopM 3aBUCHMOCTEH), IECTPYKTUBHOTO ITOBEIICHHS
B oOmiecTBe W IU(POBOH cpene, NMOHUMAHHE WX
Bpeaa sl GU3NICCKOTO B IICUXUUECKOTO 3I0POBBSI.

JKOJOrHYeCcKOoe BOCIIUTAHUE

JIeMOHCTpUPYIOLTHMA B MOBECHUU
c(hOpPMHUPOBAHHOCTh JKOJOTHYECKONM KYJIbTYpPhI Ha
OCHOBE MMOHUMAaHUS BIIUSTHUS COIIMAJIbHO-
PKOHOMHYECKUX TIPOIECCOB HA TMPUPOAY, B TOM
yrclie Ha TJ100aJIbHOM YPOBHE, OTBETCTBEHHOCTH 3a
NTENCTBUS B IIPUPOJTHOM Cpelie.




Breipaxkarommit JEeATeIIbHOE HETIpUATHE
IEUCTBUM, IPUHOCIIUX BPE PUPOJIE.

[IpuMmeHsromMii ~ 3HaHUA  €CTECTBEHHBIX U
COLIMAJIBHBIX HAayK JJisi pa3yMHOro, OepeXIIMBOIO
OPUPOAOIONIB30BAHUS B  OBITY, OOIECTBEHHOM
POCTPAHCTBE

A30T- u
cepocoiepKaI
W€ COEeIUHEHUS

I'paxxaanckoe BocnuTaHue

OpHEHTHPOBAHHBII Ha AaKTUBHOE TpakJIaHCKOE
ydyacTHE€ Ha OCHOBE YBaXXEHUS 3aKoHa W
PaBONOPSAKA, IIPaB U CBOOO COrpak/iaH.

Oco3HaHHO U JESITEIILHO BBIPAXKAIOILIUM

HETPUSATHE mo0oit JTUCKPUMHUHAIIUH 1o
COITMAJILHBIM, HaIlMOHAJIbHBIM, PacoBbIM,
PEITUTHO3HBIM pU3HAKaM, POSIBJICHUN
HDKCTPEMU3MA, TEppopU3Ma, KOPPYIIIHUH,

QHTUTOCYIApPCTBEHHOM JESATEILHOCTH.
JKOJOrHYeCKOe BOCIIUTAHUE

JlemoHCcTpUpYIOMMA B MOBEJICHUU
c(hOPMHUPOBAHHOCTh JKOJOTMUECKOW KYJIbTYphl Ha
OCHOBE NOHUMAaHHUS BIIUSIHUS COLIMAJIBHO-
PKOHOMUYECKUX MPOLECCOB HAa MNPHUPOAY, B TOM
qKClie Ha IJ100aJbHOM YPOBHE, OTBETCTBEHHOCTD 3a
NIEWCTBUS B IPUPOIHOM CpeJIe.

Bripaxkarommit NEeATEIIbHOE HENpUATHE
ITEVCTBUHI, MPUHOCSIIIUX BPE MPUPOJIE.

[IppumeHnsromuMiA  3HaHUS  €CTECTBEHHBIX U
COI[MATIbHBIX HAYK JUIsl Pa3yMHOTo, OepexIMBOrO
MPUPOJONOJIL30BAHUSI B  OBITY, OOILIECTBEHHOM
POCTPAHCTBE

IIpodeccuonaibHOe BOCIHUTAHUE.

Bripaxkaromnii  OCO3HaHHYK0 TOTOBHOCTh K

MOJy4YeHUIO TPO(ECCHOHATIBHOTO 00pa3oBaHusd, K




HENIPEPHIBHOMY 00pa30BaHUIO B TEUCHUE KU3HU KaK
VCIOBUIO  yCTEIMIHOW  MpOdECCHOHAIBHOW |
00ILIECTBEHHON JEATEIHLHOCTH.

[Torumaronui cnenupuky TPyZLOBOU
e TebHOCTH, PEryJIupOBaHUS TPYAOBBIX
OTHOLIEHUH, caMmoo0pa3oBaHus u
npodeccuoHaIbHON CaMOIOATOTOBKHU B
WH(OPMAIIMIOHHOM BBICOKOTEXHOJIOTHYECKOM

oOIlIeCTBE, TOTOBBIA YUYHUTHCS M TPYIAUTHCA B
COBPEMEHHOM OOIIECTBE.

OpHUCHTHPOBAHHBIH  HAa  OCO3HAHHBIA  BBIOOD
chephITPY10BOH, npodeccuoOHaATbHOU
NEATETPHOCTH B POCCUHCKOM OOIIECTBE C YYETOM
JTMYHBIX KU3HCHHBIX IJIAHOB, MOTPEOHOCTEH CBOCH
ceMbH, 00I11IeCTBA.

JKOJOrH4ecKoe BOCIUTAHUE

JlemoHCcTpUp YOI B ITOBEICHUU
c(hOpPMHUPOBAHHOCTh JKOJOTMUECKOW KYJIbTYphl Ha
OCHOBE NOHUMAaHHUS BIIUSTHUS COLIMAJIBHO-
PKOHOMHUYECKUX TMPOLECCOB Ha MPHUPOAY, B TOM
YKClie Ha rJ00ajJbHOM YPOBHE, OTBETCTBEHHOCThH 32

Broornuecku NIEUCTBUS B IIPUPOJHOM CpeJie.
aKTUBHEIE 14 .
Bripaxkarommii NEATEILHOE HETPUSATUE
BEIIlECTBA
EeUCTBUM, MPUHOCSILIUX BPE IPUPOJIE.
[Tpumensrommit 3HAHUA €CTECTBEHHBIX u
COIMMATIBHBIX HAYK JUIS Pa3yMHOTO, OepeKIMBOTO
MPUPOJIOTNIONIBF30BaHUS B  OBITY, OOIIECTBEHHOM
MMPOCTPAHCTBE
JKOJIOrnYecKoe BOCIIUTAHNE
€MOHCTPHUP YIOIIUHA B MOBEIECHUU
Bricokomoliek A TPUpYIo . 8
VISPHBbIE 5 c(hOpPMHUPOBAHHOCTh JKOJOTHYECKONM KYJIbTYpPhI Ha
COEMHCHUS OCHOBE HNOHUMAaHUS BJIVSTHUS COIIMAJILHO-

OKOHOMUYCCKHUX IIPOLCCCOB Ha IMIpupoay, B TOM
JHCiIe Ha TJI00aJbHOM YPOBHEC, OTBETCTBCHHOCTD 3a




IEVCTBUS B IPUPOJTHOM CpEJIE.

Breipaxkarommit JEeATeIIbHOE HETIpUsATHE
IIEUCTBUM, IPUHOCIIUX BPE PUPOJIE.

[IpuMmeHnsrommii  3HaHUA  €CTECTBEHHBIX U
COLIMAJIBHBIX HAayK JJisi pa3yMHOro, OepeXIIMBOIo
OPUPOAOIOJIB30BAHUS B  OBITY, OOIECTBEHHOM
POCTPAHCTBE

HeHHOCTI/I HAYIYHOIro nmMo3HaHul.

JlesaTenbHO  BBIpAXArOIIMK  MO3HABATEJIbHBIC
WHTEpPEChl B Pa3HBIX NPEJAMETHBIX 00JIACTIX C
YYETOM CBOHUX UHTEPECOB, CIIOCOOHOCTEM,
ITOCTHKCHUH.

OO0uaaromuii MpeCcTaBICHUEM O COBPEMEHHOM
HAyYHON KapTHHE MHpa, JIOCTH)KCHHSIX HAyKU H
TEXHHKH, apryMEHTHPOBAHHO BBIPaKAFOIIIHI
MOHMMAaHNE 3HAYCHHUS HAYKU B KM3HU POCCUHCKOTO
oOmecTBa, oOOecCl€YeHHH €ro  0e30MacHOCTH,
I'YMaHUTapHOM, COIMAJIBHO-3KOHOMHYECKOM
pa3ButHH Poccun.

JIeMOHCTpUPYIOIIMKA  HABBIKK  KPUTHYECKOTO
MBILIUICHUSI, OIPEIEJICHUS] JOCTOBEPHOW HAYYHOU
uH(pOpMAaIIIH U KPUTHUKU AHTUHAYYHBIX
[PEICTABICHUM.

PaszBuBaronui u MPUMEHSFOITA N HaBBIKU
HAOIIOACHUS, HAKOIUIEHHS W CHCTEMaTHU3al[iuHu
(haKTOB, OCMBICIICHHS OIIBITA B €CTECTBEHHOHAYYHOM
1% T'YMaHUTApPHOU 001acTIX MMO3HAHUS,
HCCIIEI0BAaTSIILCKOM JEITCIbHOCTH.

HUTOI'O:
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11 kiacce (3 4 B Hegero, Becero 102 v)

No Koauuecmeo

Pazoen /Tema [[enesvle opuenmupbl pesyibmanmos 60CNUmMaHus.
n/n yacoe

Paznen 31 TpynoBoe  BocnuTaHmHe. Beipaxkatommit




Hemertamtel

Tema
Hemeramnel

31

OCO3HAHHYIO T'OTOBHOCTB K MMOJIYYCHHUIO

MpodeCcCUOHaATBLHOTO oOpasoBaHus, K|
HENIPEPHIBHOMY OOpa30BaHUIO B TCUEHUE >KU3HU
KaK YCJIOBHIO YCIEUTHOW MpPOQECCHOHATBHONU U

0OIIECTBEHHON JEATEIHLHOCTH.

ITornmaromnuii crienupuky

peryJupoBaHUs

TPYAOBOM
TPYIOBBIX
caM0o00pa3oBaHUs u

NIEATEILHOCTH,
OTHOILICHUH,

npodeccuoHaIbHON CaMOIIOJITOTOBKH B
uH()OpMaIIMIOHHOM BBICOKOTEXHOJIOTMYECKOM
00I1IeCTBE, TOTOBBI YUYUTHCS M TPYAUTHCA B

COBPCMCHHOM O6H_IGCTBC.

OpHCHTHPOBAHHBIH HAa OCO3HAHHBIA  BHIOOP
chepbl TPYJI0BOH, npodecCuOHAIBHON
NEATETPHOCTH B POCCUICKOM OOIIECTBE C yUETOM
JIMYHBIX  JKU3HCHHBIX IIJIAHOB, IMOTpPeOHOCTEH
CBOCI CeMbH, 00IIIeCTBa.

JKOJI0rH4ecKoe BOCIIUTAHUE

JlemoHCcTpUp YOI B MTOBEJCHUN
c(hOpPMHUPOBAHHOCTH IKOJIOTHYECKOM KYIbTYphl Ha
OCHOBE  TOHMMAaHHWSA  BIHSHUSA  COLMAJIbHO-
PKOHOMUYECKUX IPOLECCOB Ha MPUPOIY, B TOM
qKciie Ha T00aJbHOM YPOBHE, OTBETCTBEHHOCTH

3a ICUCTBUS B IPUPOJHOM CpeliE.

Breipaxarommi JesITeJILHOE HETIPUATHE

TEVCTBUM, MPUHOCSIIUX BPEJ MPUPO/IE.

[IpumeHsAOmUi  3HAHUST  €CTECTBEHHBIX U
COIMAJIBHBIX HAyK JUIsl Pa3yMHOT0, OEpexXITMBOTO
MPUPOIOIIONIB30BAaHUS B OBITY, OOIIECTBEHHOM
MPOCTPAHCTBE

Paznen 2
MeTtaniel

30

Tema 1 OOmume
CBOICTBA
METAJLJIOB

Tema 2

11

Tpynosoe
OCO3HAHHYIO

BOCIIMTAHHE. Bripaxarommi

TOTOBHOCTh K  TOJYYCHHIO
mpodheCCHOHATILHOTO o0pa3oBaHus, K
HEIIPEPHIBHOMY OOpPa30BaHHUIO B TEUCHHE KU3HH

KAaK YCJIOBUIO YCIEIIHONW MNpo(ecCHOHAIbHOU U




Mertasnbl 0OIIIECTBEHHOM JEATEIHHOCTH.
TJIaBHBIX
OArPYIII Ionnmaromui crenuuKy TPYAOBOK
NesTeIbHOCTH, peryJiupoBaHUs TPYJIOBBIX
OTHOLIEHUH, caMmoo0pa3oBaHus U
npodeccuoHaIbHON CaMOIIOATOTOBKHU B
nH()OpPMaIIMOHHOM BBICOKOTE€XHOJIOTHYECKOM
00I1leCTBE, TOTOBBIN YUYUTHCS M TPYAUTHCA B
COBPEMEHHOM OOIIIECTBE.
OpueHTUPOBAHHBIM HAa OCO3HAHHBIA  BBIOOD
chepbl TPYJI0BOH, npodeccuoHaAbHON
NEesTeIbHOCTH B POCCUIICKOM OOIIECTBE C YUETOM
JTMYHBIX KU3HEHHBIX IIJIAHOB, TMOTpeOHOCTEM
CBOCH CeMbBH, 00IIIECTBA.
IK0JI0rNIecKOe BOCIIUTAHHE
Tema 3
MeTaLIbl JIeMOHCTpUPYIOLIUA B MIOBEICHUH
MOOYHBIX 17 c(hOpMUPOBAHHOCTD DKOJIOTUUYECKOU KYIbTYphl Ha
NOATPYIII OCHOBE TMOHUMAaHMSl  BIMSHUS  COIMAJIbHO-
PKOHOMHUYECKHX MPOIECCOB HA MPUPOAY, B TOM
qrCcjie Ha IJ100aJIbHOM YpOBHE, OTBETCTBEHHOCTH
3a ICUCTBUSA B IPUPOIHOM CpeJiE.
Breipaxarommi JesITeJIbHOE HETIPUSATHE
TIEVUCTBUM, PUHOCSIMX BPE MPUPOJIE.
[IpumeHsIOIUM ~ 3HAHUS ~ €CTECTBEHHBIX M
COITMATIBHBIX HAYK JJII Pa3yMHOTO, OE€pEeKIUBOTO
MPUPOIOIIONIB30BAaHUS B OBITY, OOIIECTBEHHOM
MMPOCTPAHCTBE
Paznen 3 I'paxxaanckoe BocnuTaHue
Ctpoenue
aToOMA. 8 OpHEeHTUPOBAHHBIN Ha AaKTHUBHOE TPa)KJaHCKOE
XumMuyeckas y4acTME Ha OCHOBE YBAXXCHHUS 3aKOHA U
CBSI3b MPaBOIOPSJIKA, MPAB U CBOOO/] COrpaXkaaH.
Teme Crtpoenue OcCo3HAaHHO U JIEATEIBHO  BBIPAXKAIOIIUM
aroMa. 8 HEIIPUSATHE 110001t JUCKPUMHUHALIAN o
XHMITIeCKa COIIMAJIBHBIM, HaIlMOHAJIbHBIM, PaCOBBIM,
cBAsb [PEIUTHO3HBIM MIpU3HaKaM, MIPOSIBIICHUM




DKCTpEMHU3Ma, TeppopU3Ma,

KOPPYIILIHH,
QHTUTOCYTapCTBEHHOM IESITENBHOCTH.

HeHHOCTI/I HAYYHOIr0o Mo3HaHusl.

JlesaTesnbHO  BBIp@XKAKOIMKA  TO3HABATEIIbHBIE
WHTEPEChl B PAa3HBIX MPEIMETHBIX 00JaCTAX C

y4€TOM  CBOMX  HHTEPECOB, CIIOCOOHOCTEM,
NIOCTUKCHUN.

Ob6unanaromui IIPEACTaBICHUEM 0
COBPEMEHHOM Hay4YHOU KapTUHE MHpa,
TOCTHKEHUSAX HayKH U TEXHUKH,

AQpPTyYMCHTUPOBAHHO BBIPKAIOIINK TTOHMMAHHE
3HAYCHUS HAyKH B  JKH3HU  POCCHHCKOTO
oOmiecTBa, oOOecleYeHUH €ero 0e30IacHOCTH,
I'YMaHUTaApHOM, COLIMAJIBHO-D)KOHOMHYECKOM

[PA3BUTUU Poccun.

JIeMOHCTpUPYIOMIMI HABBIKM KPUTUYECKOTO
MBIIIJICHUS, OTPeIeJIeHUs] JOCTOBEPHOM HAYYHOM

uHOopMauu 5 KPUTUKH AHTUHAYYHBIX
MPEICTABICHUM.
PazBuBaromuii W NPUMEHSIOIIWA  HABBIKH

HAOJIIOICHNsI, HAKOIUICHWSI W CHUCTEMaTH3alliH
¢dakToB, OCMBICJICHUS OTBITa B
CCTECTBCHHOHAYYHOW M T'YMaHUTApHOU 00J1acTIX
MO3HAHMS, UCCIIEA0BATEIBCKON IEATEIIBHOCTH.

Paznen 4
OcHOBHEBIE
3aKOHOMEPHOCTH
MPOTEKaHUS
XUMHYECKHUX
peakiuin

17

dusnyeckoe BOCNUTAHHE, (OPMHUPOBaAHME
KYJbTYPbl 310POBbSi ¥ 3MOLMOHAJBHOIO
01aronosy4ust

ITornmaromui u BBIpAXKAIOIIUI B

HpaKTH‘{eCKOﬁ ACATCIIPHOCTH HICHHOCTH KHN3HH,

Tema OcHOBHEIE
3aKOHOMEPHOCTH
MPOTEKAHUS
XUMHYECKHIX
peakiui

17

3I0pOBbS M 0OE€30MAaCHOCTHU, 3HAYEHUE JIMYHBIX
YCUINA B COXPAHEHUM M YKPEIUICHUHU CBOETO
3710pOBbS U 3J0POBBS IPYTUX JIFOJEH.

Brlpaxkarommii Ha NpPAKTHKE YCTAHOBKY Ha
3I0pPOBBIM  00pa3 KU3HU (3I0POBOE MUTAHHUE,
COOJIIOICHUE TUTHEHBI, PEXKUM 3aHATUM U OT/bIXA,




pPEryaspHYIO(PU3NIECKYIOAKTUBHOCTS ),
CTpEMJIEHUE K puznueckoMy
COBEPILIEHCTBOBAHUIO, cOOI0Ja0IU A "
MpoMaraHIupPyomuil 0e30NacHbIl U 3I0POBBIi
00pa3 )KU3HHU.

[TposiBnsitonmuii co3HaTeNbHOE U 0OOCHOBAaHHOE
HENpUSATHE  BPEIHBIX MpUBbIYEK  (KypeHwus,
yIOTpeOJIeHNs aJIKOroJis, HAapKOTHUKOB, JIOOBIX
bopm 3aBUCUMOCTEN), JNECTPYKTUBHOT'O
NOBEJECHUST B 00lIecTBe M LUPPOBOH cpene,
NOHMMaHWEe WX Bpeaa sl (PU3NYECKOro H
[ICUXUYECKOI0 310POBbsI.

Paznen
XUMHUYECKaA
TEXHOJIOT U

Tema
XUMHAUYECKas
TEXHOJIOT U

Tpynosoe BOCIIUTaHME. Bripaxarommi
OCO3HAHHYK)  TOTOBHOCTH K  TIOJYYCHHIO
Mpo¢eCCUOHATBEHOTO oOpa3oBaHus, K
HENIPEPHIBHOMY OOpa30BaHUI0 B TCUCHUE >KU3HU
KaK yCIIOBUIO YCHEIIHOW Mpo¢decCHuOHANIBHOU H
0OIIIECTBEHHOM 1eITeTbHOCTH.

[TornMarommm crienupuky TPYZAOBOM
NeATeNIbHOCTH, peryJnpoBaHUs TPYIOBBIX
OTHOILICHHH, caMo00Opa3oBaHUs u
npodeccruoHaIbHOM CaMOITOATOTOBKHU B
WH(GOPMAIIIOHHOM BBICOKOTEXHOJIOTMYECKOM
00II[eCTBE, TOTOBBIA YUYUTHCA W TPYAUTHCS B
COBPEMEHHOM OOIIIECTBE.

OpHEeHTUPOBAHHBII HAa  OCO3HAHHBIA  BBIOOP
chepbl TPYJIOBOH, podheCCHOHATBHON
NEeSATeIIbHOCTH B POCCHMCKOM OOIIECTBE ¢ YIETOM
JTMYHBIX KU3HCHHBIX IIJIAHOB, IOTpeOHOCTEH
CBOEH ceMbH, 00IIEeCTBA.

IKo0J0ruYecKoe BOCIIUTAHNE

JleMOoHCTpUpYrOIHiA B IIOBEJICHUH
c(hOpMHUPOBAHHOCTH PKOJIOTHIECKON KYJIbTYPHI HA
OCHOBE TMOHMMAHMUSl  BIHMSHHAS  COLMAIBHO-
DKOHOMHUYECKUX MPOLIECCOB HA MPUPOIY, B TOM
yucie Ha rja00albHOM YpPOBHE, OTBETCTBEHHOCTD




3a JEUCTBUSA B IPUPOJHOU Cpele.

Breipaxkarommit JEeSTEIIbHOE HETIpUATHE
IEUCTBUH, IPUHOCIIMX BPE IPUPOJIE.

[IpuMeHsArOmMi  3HAHUS  €CTECTBEHHBIX U
COLIMAJIBHBIX HAyK JUIsl pa3yMHOro, OEpexIuBOro
PUPOAOIOJIB30BAHUS B OBITY, OOLIECTBEHHOM
POCTPAHCTBE

Paznen 5 Xumus
B ObITYy U Ha
CITyx)0e
oO1ecTBa

Tema 1 Xumusa B
IMOBCETHEBHOM
JKU3HUA

Tpynosoe BOCIIUTAaHUE. Bripaxarommi
OCO3HAHHYK)  TOTOBHOCTH K  TIOJYYCHHIO
npodeCcCrOHaTBLHOTO oOpasoBaHus, K
HENIPEPBIBHOMY OOpa30BaHUI0 B TCUCHUE >KU3HU
KaK YCJIOBHIO YCIEUTHOW MpOQecCHOHAIBHON U

00IIIECTBEHHON J1EATEIbHOCTH.

Tema 2 Xumus
Ha CITyx)0e
oOrecTBa

[ToHumaromui cnenupuky TPYyAOBOU

JICATCIIBHOCTH, PETYIINPOBAHUA TPYAOBBIX

10

Tema 3 Xumus B
COBPEMEHHOU
HayKe

OTHOMGHHﬁ, CaMOO6paSOBaHI/I}I )41
CaMOIIOATOTOBKH B
BBICOKOTCXHOJIOTHYCCKOM

podeccCHoHaTbHOM
WH(GOPMAIIHOHHOM
0OIIEeCTBE, TOTOBBIM YUYUTHCSI W TPYAHUTHCS B
COBPEMEHHOM OOIIIECTBE.

OpueHTUPOBAHHBIM HAa OCO3HAHHBIA  BBIOOD
chepbl TPYJI0OBOH, npodecCuOHAIBHON
NEesSTETbHOCTH B POCCUHUCKOM OOIIECTBE C yUETOM
JIMYHBIX  KU3HCHHBIX IIJIAHOB, MOTpPEeOHOCTEH
CBOEH CeMbH, OOIIIECTBA.

JKOJI0rH4ecKoe BOCIIUTAHUE

JleMoHCTpUpyrOIINiA B
c(hOpMHUPOBAHHOCTH YKOJIOTHIECKON KYIbTYPHI HA

IMIOBCACHUH

OCHOBE TOHUMAaHHMS  BIMSHUS  COIIMAJIbHO-
AKOHOMHYECKUX MPOIIECCOB Ha MPHUPOIY, B TOM
qUCJIe Ha Ii100aJIbHOM YPOBHE, OTBETCTBEHHOCTH
3a IEUCTBUSA B IPUPOJIHOM Cpelie.

Bripaxkarommit JESATEIIbHOE HETPUATHE
NEVCTBUM, MPUHOCSIIMX BPE MPUPO/IE.




[IpuMeHsArOmUi  3HAHUS  €CTECTBEHHBIX U
COLIMAJIBHBIX HAyK JUIsl pa3yMHOro, OEpexIMBOro
OPUPOAOIIOJIB30BAHUS B OBITY, OOLIECTBEHHOM
POCTPAHCTBE

HUTOI'O:
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