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NpeaMeThl», COCTaBlIeHa B cooTBeTcTBHH ¢ DenepanbHbiM 00pa30BaTENbHBIM CTaHIAPTOM
cpemHero oOmero oOpa3oBaHHs, HA OCHOBE TPeOOBAaHUN K pe3ylibTaTaM OCBOCHHS OCHOBHOM
0o0pa3oBaTeNbHON MPOTPaMMBI  CPEJHEro o0mero o0pa3oBaHHs M C y4YETOM TNPUMEPHOU
nporpaMMmsl o xumuu i 10-11 knaccoB u aBropckoit nporpammsl O.C. I'abpuensna.
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opraumzaiii  /  O.C.l'abpuensn, W.I.OcrpoymoB, C.A.CnankoB. — Mocksa:
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Ili1anupyemble pe3yibTaThl OCBOCHUS Y4eOHOI0 mpeaMeTa « XUuMHS»

A) IMYHOCTHBIE

pOCCHIiCKasi TpaXkIaHCKas WIACHTUYHOCTb, IATPUOTH3M, YBaKEHUE K CBOEMY Hapony,
YyBCTBAa OTBETCTBEHHOCTH Iiepes PoamMHOM, ropmoctu 3a CBOM Kpai, cBOO Poauny,
IIPOLIIOE U HACTOSIILIEE MHOTOHALIMOHAJIILHOTO Hapoaa Poccun, yBaxkeHHe rocy1apCTBEHHBIX
CHUMBOJIOB (Tep0, (ar, THMH);

rpa)<IaHcKasl MO3ULMS KaK aKTUBHOTO M OTBETCTBEHHOI'O WJIEHA POCCHICKOro OOIEecTBa,
OCO3HAIOIIEr0 CBOM KOHCTUTYLIMOHHBIE IpaBa MU OOS3aHHOCTH, YBAKAIOLIETO 3aKOH W
MIPAaBOMOPSIIOK, OOJIAJAIOIIEr0 YYBCTBOM COOCTBEHHOTO JOCTOMHCTBA, OCO3HAHHO
MPUHUMAIOIIETO TPAIUIIMOHHBIC HAIIMOHAIBHBIE M 00IIeYeIOBEYECKIEe TYMAaHUCTHYECKUE U
JEMOKpPaTUYECKUE LIEHHOCTH;

TOTOBHOCTH K CiIykeHHI0 OTeuecTBy, €ro 3aliure;

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JIUAJOre KYJIbTYp, a TAaKXKE Pa3IMYHBIX
(hopM 00IIIECTBEHHOTO CO3HAHMUSI, OCO3HAHNE CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;
chOpPMUPOBAHHOCTH OCHOB CaMOpPa3BUTHUS M CaMOBOCIIHMTAHHUS B COOTBETCTBHUH C
o0IIeueI0BeYECKUMHU [IEHHOCTSIMU U HjeajaMH TPa)<JIaHCKOro OOIIecTBa; TOTOBHOCTh H
CTIOCOOHOCTH K CAMOCTOSITEIILHOM, TBOPYECKON M OTBETCTBEHHOM JIESTEILHOCTH;
TOJICPAHTHOE CO3HAHHUE U MOBEICHUE B MOJUKYIBTYPHOM MUPE, TOTOBHOCTh U CIOCOOHOCTH
BECTHU JMAJIOT C IPYTMMH JIIOJbMH, TOCTUTaTh B HEM B3aMMOMOHMMAHUSA, HAXOAUTH O0IIHe
eI U COTPYIHUYATh IS UX JOCTHXKEHHS, CHOCOOHOCTh MNPOTHBOCTOSITH WJIEOJIOTUU
SKCTpEMM3Ma, HAlMOHAIU3Ma, KCeHO()OoOMM, AMCKPUMMHALMKM 1O  COLUAIbHBIM,
PEIUTHO3HBIM, PACOBBIM, HALIMOHAJIBHBIM MPU3HAKAM UM JIPYTUM HETaTUBHBIM COLMAIbHBIM
SIBIICHUSIM;

HAaBBIKU COTPYAHHMYECTBA CO CBEPCTHUKAMH, IE€TbMHU MJIAJIIErO BO3PACTa, B3POCIBIMH B
o0pa3oBaTenbHOM, OOIIECTBEHHO TOJIE3HOM, y4eOHO-HCCIIeIOBATEIbCKON, MPOEKTHON W
IPYTUX BUAAX AESTEIbHOCTH;

HPaBCTBEHHOE CO3HAHME U MIOBEJCHNE HA OCHOBE YCBOEHUS O0IEUETIOBEYECKUX 1IEHHOCTEHH;
TOTOBHOCTb M CHOCOOHOCTh K 00pa3oBaHUIO, B TOM 4YHCIE CaMOOOpa30BaHMIO, Ha
NPOTSDKEHUM BCEW JKU3HH; CO3HATEIIbHOE OTHOIIEHUE K HENpPEphIBHOMY OOpa30BaHMIO Kak
YCIOBUIO yCIIEITHON MPO(eCcCHOHANBEHON U 00IIIECTBEHHOMN JAEeITeTbHOCTH;

HCTETUYECKOE OTHOIIEHHWE K MHUpY, BKJIIOYAs ICTETUKY ObITA, HAYYHOTO M TEXHMYECKOI'O
TBOpPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOILICHHIA;

MPUHATAEC W peaM3alldio IIEHHOCTEH 3J0poBoro W 0Oe3omacHOro oOpasza KU3HH,
noTpeOHOCTH B (U3MYECKOM  CaMOCOBEPIICHCTBOBAaHMM,  3aHATHSAX  CHOPTHUBHO-
O370POBUTEIBHON  AEATEIBHOCTBIO, HENPUATHE  BPEIHBIX  IPUBBIYEK:  KypeHHS,
yIOTpeOIeHHS AIKOTr0JIsl, HAPKOTHKOB;

OepeXHOe, OTBETCTBEHHOE U  KOMIIETEHTHOE OTHOUIeHHEe K (u3HMueckoMy H
MICUXOJIOTHYECKOMY 3/0pOBBIO, Kak COOCTBEHHOMY, TaK W JpYIHX JIOAEH, YMEHHE
OKa3bIBaTh IEPBYIO MIOMOILIb;

OCO3HAHHBIN BBIOOp Oymymied mpodeccuu W BO3MOXKHOCTEH peaju3alui COOCTBEHHBIX
KU3HEHHBIX IJIAHOB; OTHOIIEHHE K MPO(PECCHOHATBHON IEATENIbHOCTH KaK BO3MOXXHOCTHU
y4acTHs B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, I'OCYJapCTBEHHBIX, OOLICHALMOHAIBHBIX
npobiuewm;



c(hOPMUPOBAHHOCTh AKOJIOTMYECKOTO MBINUICHHS, TIOHUMAaHUsl BIUSHUS COIUAIBHO-
SKOHOMHUYECKHX MPOIIECCOB Ha COCTOSTHUE TPUPOTHON M COLMATLHOM CpeJibl; TPHOOPETCHIE
OTIBITA PKOJIOTO-HAMPABIICHHON JEATEIHHOCTH,

OTBETCTBEHHOE OTHOIIEHUE K CO3/JaHMI0 CEMbUM Ha OCHOBE OCO3HAHHOTO MPUHSATHUSA
[IEHHOCTEH CEMENHOM KU3HU.

b) meTanpeaMeTHbIe

YMEHHE CAMOCTOSITEBHO OINPENEIATh LEJIH JAEATEIbHOCTH W COCTABJISATH  IJIAHBI
NEATEIbHOCTH; CAMOCTOSITEIBHO OCYILECTBIIATh, KOHTPOJHMPOBATH U KOPPEKTHUPOBATH
JEeATEIbHOCTh; HUCIIONb30BAaTh BCE BO3MOXKHBIE PECYPCHl ISl JTOCTHIKEHHUS IOCTABIECHHBIX
Lenei ¥ peanu3aluy IJIaHOB JESITeIbHOCTH; BRIOUPATh YCIEIIHbIE CTPATETUH B Pa3INYHbBIX
CUTYaIUIX;

YMEHHE TPOAYKTHUBHO OOINAThCA M B3aMMOJCICTBOBATH B MPOILIECCE COBMECTHOM
JEeSTeNIbHOCTH, YUYUTHIBATh IO3ULUU JPYTUX YYAaCTHHKOB JI€ATEIbHOCTH, 3(PPEKTUBHO
pazpemats KOHQIUKTHL;

BIIQ/ICHUE HaBBIKAMHM I[IO3HABATENbHOM, Y4eOHO-HUCCIEIOBATENIbCKOW M MPOEKTHOMN
NEeSTeNIbHOCTH, HAaBBbIKAMHU pa3pelieHus mpoljeM; CHOCOOHOCTh W TOTOBHOCTH K
CaMOCTOATEJIbHOMY TIOMCKY METOJIOB PEIICHUS NPaKTUYECKUX 3a/ay, HNPUMEHEHUIO
Pa3IUYHBIX METOOB IMO3HAHUS;

TOTOBHOCTh W CHOCOOHOCTh K CaMOCTOSITENbHOM HH(OpPMAIMOHHO-TI03HABATEIHHON
JesITeNIbHOCTH, BJIaJIcHUE HaBBIKAMH TMOJIyY€HHs HEOOXOAMMOHN MH(OpMAaLUU U3 CIOBapei
pa3HBIX THIIOB, yMEHHE OPUCHTHPOBATHCS B PA3IMYHBIX HCTOYHHKAX WH(OpMAINH,
KPUTUYECKH OIEHUBATh M MHTEPIPETUPOBATh MHPOPMAIIMIO, MOTYy4aeMYI0 U3 Pa3IMYHBIX
HWCTOYHHUKOB;

YMEHHE HUCIOJB30BaTh CPEACTBA MH(POPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOIOTUMN
(manee - UKT) B penieHr KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AIIMOHHBIX 33]1a4 C
coOmo/ieHneM  TpeOOBaHUW  DPrOHOMHKH,  TEXHUKHM  O€30MaCHOCTH,  THUTHEHBI,
pecypcocOepekeHtsl, TPABOBBIX M ITHYECKUX HOPM, HOPM HH(POPMAIMOHHOMN
0e30IaCHOCTH;

yMEHHUE OTNpPEeeNsATh Ha3HAYeHHE U (PYHKITUU PA3THMYHBIX COIUATBHBIX HHCTUTYTOB;

YMEHUE CAMOCTOSITEJIbBHO OLEHHWBATh M NPUHUMATh PELICHUS], ONPEACINIAIONINE CTPATETHIO
MOBEJICHUS, C YUYETOM I'PAXAAHCKUX U HPABCTBEHHBIX LIEHHOCTEH;

BJIAJICHUE SI3bIKOBBIMU CPEJICTBAMHU - YMEHUE SICHO, JIOTMYHO U TOYHO U3JIaraTh CBOIO TOUKY
3pEHHUsI, UCTIOIb30BATh a/IEKBATHBIC SI3bIKOBBIE CPEJICTBA;

BJIaJICHUE HaBBIKAMHU TMMO3HABATEIBbHONU pedIeKCUN KaK OCO3HAHMS COBEPIIAEMbIX IEHCTBUM
U MBICIUTENBHBIX TPOIECCOB, WX PE3YJbTaTOB M OCHOBAHWI, TpaHUI] CBOETO 3HAHUSI U
HE3HaHUs1, HOBBIX MTO3HABATENbHBIX 337]a4 U CPEACTB UX JIOCTUKEHUSI.

Perynaruabie YY /I

BelIlTyCKHHMK Hay4dnuTCs:

CaMOCTOSITEJILHO OIIPEAEIATH LIENH, 3a/1aBaTh IApAMETPhl U KPUTEPUH, IIO KOTOPBIM MO>KHO
OIIPEAEIUTD, UTO LIEb IOCTUTHYTA;

OLICHMBATh BO3MOXKHBIE TOCJEICTBUS JOCTHMKEHHS MOCTaBICHHON LEIU B JEATEIBHOCTH,
COOCTBEHHOW JKM3HU W KH3HH OKPYXKAIOIIMUX JIIOJICH, OCHOBBIBAsICh HAa COOOpPaXKEHUAX
STHKH U MOPaJy;



CTaBUTh M (OPMYIHUPOBATH COOCTBEHHBIE 33aJa4d B 0Opa30BATENBHOW NEATEIHHOCTH W
KU3HCHHBIX CUTYaIUsX;

OIICHUBATh PECypChl, B TOM 4YHCIIE BpeMs U JpyrHe HeMaTepUaIbHBIC PECYPCHI,
HEOOXOMMBIC JIJISl IOCTHIKCHUS TIOCTABIICHHOH 11EJIH;

BBEIOMpATh MYTh JOCTHIKEHUS IIeNH, IUIAaHUPOBATh pEIICHUE TIIOCTABJICHHBIX 3ajad,
ONTUMU3HPYS MaTepPHAIILHBIC U HEMaTepUaIbHBIC 3aTPATHI;

OpraHu3oBbIBaTh 3(P()EKTUBHBIA TOUCK PECYpCOB, HEOOXOAUMBIX JUISI JOCTH)KCHUS
IMOCTaBJICHHOM 1ICIIH;

COIOCTABJIATH MOJYYCHHBIH PE3YIIbTAT IEATSILHOCTH C TIOCTABJICHHOW 3apaHee LEeNbIo.

Kommynukatusuele YV

BrllyCKHHMK Hay4duTCs:

OCYILIECTBIATH JI€JIOBYI0O KOMMYHHKAIIMIO KaK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMU (KaK
BHYTpU 00Opa30BaTENbHOW OpraHU3allid, TaK M 3a e¢ NpeJesiaMu), MoAOUpaTh MapTHEPOB
JUISL  JIeJIOBOM  KOMMYHHUKAIIMM  HMCXOAS M3  COOOpaXE€HUW  Pe3yJbTaTUBHOCTU
B3aMMO/CHCTBHS, a HE JIMYHBIX CUMITATHIA,

IPU OCYHIECTBIGHUU TPYIIOBOM pabOThl OBITh KaK PYKOBOAMTENEM, TaK U WICHOM
KOMaHJIbl B pa3HBIX poJIAX (reHepaTop HACH, KPUTHUK, HCIIOJIHUTENb, BBICTYMAIOIIHH,
JKCIEPT U T.1.);

KOOPJIUHUPOBATh M BBINOJNHATH pPabOTy B YCIOBUAX peajbHOr0, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BEpHYTO, JIOTMMHO M TOYHO MH3Jararb CBOK TOYKY 3PEHHMS C HCIOJIb30BAHUEM
a/ICKBaTHBIX (YCTHBIX U MTUCHMEHHBIX ) S3BIKOBBIX CPEJICTB;

pacrno3HaBaTh KOH(QJIUKTOT€HHbBIE CUTYaIlMH U MPEAOTBPAIaTh KOHMIUKTHI 10 UX aKTUBHON
(a3bl, BEICTpanBaTh ACIOBYIO U 00pa30BaTENbHYI0 KOMMYHHUKAIMIO, U30erast TMYHOCTHBIX
OLIEHOYHBIX CYXKICHUM.

Tlo3naBsarenpubie YY

BeIlTyCKHHK Hay4duTCs:

UCKaTh Y HaXOJIUTh 00OOIEHHBIE CIOCOOBI pelIeHus 3ajay, B TOM YUCIE, OCYIIECTBIATh
pa3BepHYTHIM HMH(OPMAIMOHHBIN MOMCK M CTaBUTh Ha €ro OCHOBE HOBbIE (yueOHbIE U
[I03HABaTENbHbIE) 3a/1a4H;

KPUTHYECKH OLEHMBAThb W HHTEPIPETUPOBaTh MH(OPMAIMIO C Pa3HbIX MO3MUIIMH,
pacro3HaBaTh U GUKCUPOBATH TPOTHUBOPEUHS B HH(POPMAIIMOHHBIX UCTOYHUKAX;
HCIIOJIb30BaTh Pa3jIMYHbIE MOJEIbHO-CXEMATUYECKUE CPEICTBA [UIsl IPEICTaBJICHHUS
CYLUIECTBEHHBIX CBA3€H W OTHOLIEHWM, a TaKXe IPOTUBOPEUYUl, BBISBICHHBIX B
MH(POPMALMOHHBIX HCTOUYHUKAX;

HaxOJWUTh W NPUBOAUTH KPUTHUYECKHE ApPryMEHTHl B OTHOIICHWM ACHCTBUU M CYXICHUH
JPYroro; CIOKOMHO M pa3yMHO OTHOCHUTHCS K KPUTHYECKMM 3aMEYaHWUSIM B OTHOLICHHH
COOCTBEHHOTO CYX/IEHUS, paCCMaTPUBATh X KaK pecypc COOCTBEHHOTO pa3BUTHS;
BBIXOIWUTH 3a pPaMKH yqe6H0ro npeaMera U OCYHIECCTBJIATH HeHeHaHpaBHeHHLIﬁ IIOHUCK
BO3MOKHOCTEH IS IIUPOKOTO MEPEHOCA CPECTB U CIIOCOO0B ACHCTBUS;

BBICTPAUBaTh MHAMBUAYAJIBHYIO 00pa30BATENbHYIO TPACKTOPHIO, YUUTHIBAS OIpPAaHUYEHUS
CO CTOPOHBI IPYTHX YYaCTHUKOB U PECYPCHBIE OTPAaHUUYECHHUS;

MEHATh U YAEP>)KUBATh Pa3HbIe MO3UIMHU B I03HABATEIbHON JAEATEIBHOCTH.



B) npenmerHbie

c(OPMHUPOBAHHOCTH TMPEACTABICHUI O MECTe XMMHHM B COBPEMEHHOW HAay4YHOW KapTHHE
MUpa; TOHHMAaHUE pPOJU XUMUM B (OPMUPOBAHUU Kpyrozopa U (QYHKIHOHAIBHOM
IPaMOTHOCTH YeJIOBeKa JIJIsl pelIeHHs] MPAaKTUYECKUX 3a]1ay;

BJIQ/ICHHE OCHOBONOJATAIOIIMMU XUMHUYECKUMU MOHSATHSIMH, TEOPUSMH, 3aKOHAMHU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHNE XUMUYECKON TEPMUHOJIOTUEN U CHMBOJIMKOIA;
BJIAJICHUE OCHOBHBIMH METOJAMHM HAy4YHOr'O [IO3HAHMS, HCIOJIb3YEMBIMU B XUMUU:
HaOJto/IeHue, ONMUCaHHe, WU3MEpEeHHe, IKCIEPUMEHT; yMeHue oOpabarbiBaTh, OOBACHATH
pe3yNbTaThl MPOBEJACHHBIX ONBITOB M JeNlaTh BBIBOABI; TOTOBHOCTH M CIOCOOHOCTH
MPUMEHSTh METO/IbI IO3HAHUS MIPU PEIICHUU MPAKTUYECKUX 3a/1a4;

c(OpPMUPOBAHHOCTh YMEHHS J1aBaTh KOJIMYCCTBCHHBIC OIICHKH W MPOBOAMUTH PACYETHI IO
XUMHUYECKUM (HOpMYIIaM U ypaBHEHUSIM;

BJIQJICHUE TTPaBUJIAMU TEXHUKH O€30MaCHOCTH MPU MUCIIOIH30BAHUHN XUMHUYECKUX BEIECTB;
c(OpMHUPOBAHHOCTH COOCTBEHHOM IMO3UIUHU 10 OTHOLICHHIO K XUMHUYECKOW HH(pOpMAINH,
MOJTy4aeMO# U3 pa3HbIX HCTOYHUKOB;

c(OpPMUPOBAHHOCTH CHCTEMBI 3HAHHUHM 00 OOIIMX XUMUYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSIX;

c(hOpMUPOBAHHOCTh YMEHUN HCCIIEIOBaTh CBOWCTBA HEOPraHMYECKUX M OPTaHUYECKUX
BEIIECTB, OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUYECKHUX PEaKIui, TPOrHO3UPOBATh
BO3MOXXHOCTh UX OCYIIECTBIICHUS;

BIIJICHHE YMEHUSMHU BBIABUTATh THUIIOTE3bl HA OCHOBE 3HAHHI O COCTaBe, CTPOCHUU
BEIIECTBA W OCHOBHBIX XHMHYECKHMX 3aKOHaX, HPOBEPATh UX HKCIEPUMEHTAIBHO,
dbopMynupys 1e’b UCCIeT0BaAHNUS;

BJIQJICHUE METOJaMHU CaMOCTOSITENIBHOTO IUJIAHUPOBAHUS W MPOBEACHUS XUMHUYECKHUX
OKCIIEPUMEHTOB C COOJIOZIeHHEeM TMpaBWJl Oe30macHoi paldoThl ¢ BeHIeCTBAMH U
n1abopaTopHBIM 000pyI0BaHUEM; CPOPMUPOBAHHOCTh YMEHHM OMUCAHUS, aHATH3a U OLEHKU
JIOCTOBEPHOCTH MOJIyYEHHOTO pe3yibTaTa;

c(OpPMUPOBAHHOCTh YMEHUU MPOTHO3UPOBATh, AHATU3UPOBATh M OIEHUBATH C MO3UIIHI
9KOJIOTHUECKON O€30MacCHOCTH MOCIECTBUS OBITOBOW U MPOM3BOACTBEHHON AEATEIbHOCTH
YeloBeKa, CBI3aHHOM ¢ mepepaboTKOM BEIIeCTB.

BeIlTyCKHHMK Hay4duTCs:

pacKpbIBaTh Ha MPUMEpax poJib XUMHUH B ()OPMHUPOBAHUU COBPEMEHHOW HAYYHOW KapTHHBI
MHpa U B IIPAKTUYECKON JEATEIBHOCTH YEJIOBEKA, B3aUMOCBA3b MEKY XUMUEH U IPYyTUMHU
€CTECTBEHHBIMU HAayKaMHU;

UJUTFOCTPUPOBATH HA IIPUMEPaX CTAHOBIIEHUE U DBOJIOLMIO OPraHU4ECKOM XUMHUU KaK HAYKH
Ha Pa3iIuYHbIX UCTOPUYECKUX HTAllaX €€ pa3BUTHUS;

YCTaHABIUBATh IPUYMHHO-CICACTBEHHBIE CBSI3U MEXAY CTPOCHHEM aTOMOB XMMHYECKUX
JJIEMEHTOB M IEPUOJMYECKMM W3MEHEHHEM CBOWCTB XUMHUYECKHX DJIEMEHTOB U HX
COCIMHEHUI B COOTBETCTBUU C IIOJIOKCHUEM XUMHUYECKHUX DJIEMEHTOB B IEPUOAMYECKOU
CUCTEME;

aHAJIM3UPOBATh COCTaB, CTPOCHUE M CBOMCTBA BEIECTB, IMPUMEHSSA IOJOKEHHUS OCHOBHBIX
XUMHUYECKHUX TEOPUI: XMMUYECKOTO CTPOEHMsI OpraHndeckux coeaunennii A.M. Bytieposa,
CTPOEHHs aTOMa, XHMHMYECKOW CBA3HU, OJJICKTPOJIUTUYECKOM TUCCOLMALUU KHUCIOT H



OCHOBaHUH; yCTaHABIMBATh MPUUYUHHO-CIIEACTBEHHbBIE CBSI3U MEXK/Y CBOICTBaAMH BEIECTBA
U €r0 COCTaBOM U CTPOEHUEM;

MPUMEHSTh IpaBUjia CHUCTEMAaTHUYECKOW MEXIYHApOAHOW HOMEHKJIATYphbl KaK CpeAcTBa
pa3nuyeHus U UACHTU(UKALIMY BEUIECTB 110 UX COCTAaBY U CTPOCHUIO;

COCTaBJISITh MOJIEKYJISIPHBIE M CTPYKTYpHBbIE (OPMYJIbl HEOPraHUYECKHMX U OPraHHMYECKUX
BEUIECTB KaK HOcUTeled HHpOpMAIMM O CTPOSGHUU BEIECTBA, €ro CBOWMCTBAX H
MIPUHAJIJICKHOCTH K OIPEICTICHHOMY KIIACCy COEIMHEHUM;

OOBSACHATH TMPHUPOAY U CIOCOOBI OOpa3oBaHMsI XMMHUYECKOH CBS3H: KOBaJCHTHOM
(TOJIAPHOM, HEMOJSAPHOM), HOHHOM, METAJUTMYECKOM, BOJIOPOTHON — C LEIBI0 ONpEaeiICHUS
XUMHUYECKON aKTUBHOCTHU BEIIECTB;

XapakTepu3oBaTh (U3NUYECKUE CBOWCTBA HEOPTaHUYECKUX M OPraHMYECKUX BEIIECTB WU
yCTaHABIMBATh 3aBHCUMOCTH (PU3UYECKUX CBOWCTB BEUIECTB OT THUMA KPHCTAJUIMYECKOM
pelIeTKH;

XapaKTepU30BaTh 3aKOHOMEPHOCTH B U3MEHEHUHU XUMUYECKUX CBOMCTB MPOCTHIX BEIIECTB,
BOJIOPOJHBIX COEMHEHHIA, BBICIIUX OKCHUIOB U THAPOKCHJIOB;

MPUBOJUTH MPUMEPHl XUMUUYECKHX PEaKLUi, PACKPBIBAIOIINX XapaKTEPHbIE XUMUUYECKUE
CBOMCTBA HEOPraHMYECKMX M OPraHMYECKHX BELIECTB H3YUYEHHBIX KJIACCOB C LEIbI0 HX
UICHTHU(PUKAIIN U 00bICHEHUS 001aCTU IPUMEHEHUS;

ONpEAEATh MEXAHW3M pEeakUUU B 3aBHCHUMOCTH OT YCJIOBHMM IPOBENEHUS pEaKUUU U
[IPOrHO3UPOBaTh BO3MOXKHOCTH IPOTEKAHMSI XUMHYECKMX pEaKIUl Ha OCHOBE THUIA
XUMHYECKOH CBSI3U U aKTUBHOCTH PEAreHTOB;

YCTAHABJIMBATh 3aBUCHMOCTb PEAKIMOHHOM CIIOCOOHOCTH OPraHUYECKUX COEIMHEHUH OT
XapakTepa B3aUMHOIO BIUSHUS aTOMOB B MOJIEKYJIax C LENbl0 HPOrHO3HPOBAHUS
MIPOJYKTOB PEAKIUU;

YCTAHABIIMBATh 3aBHCHUMOCTh CKOPOCTH XMMHUYECKOH pEaKIMHU U CMEIIEHUS XMMHUYECKOTO
paBHOBECHS] OT pa3IUYHBIX (PAKTOPOB C IEJBI0 ONpPENETICHHs] ONTUMAJIbHBIX YCIOBUMN
MIPOTEKAHUS XMMHUECKUX IPOIIECCOB;

YCTaHABIIMBATh T€HETUYECKYIO CBSI3b MEXKIY KJIacCaMHd HEOPraHMYECKHUX M OpraHMYeCKHX
BEILIECTB JJI1 000CHOBAHUS MPUHIMITHAILHOW BO3MOKHOCTH MOJTYUYEHHS] HEOPTaHUYECKUX U
OpPraHMYECKUX COEAMHEHUN 3aJaHHOT'O COCTaBA U CTPOCHMUS;

noa0upaTh peareHThl, YCIOBUS U OMNpeNeisaTh MPOAYKTHl PEAKIMil, MO3BOJISIFOIINX
peaiin3oBaTh J1a0OpaTOPHBIE U TPOMBIIUIEHHBIE CHOCOOBI TMOJIYYEHHsS] Ba)KHEHIINX
HEOpPraHMYECKHUX M OPraHNYeCKHUX BEIIECTB;

ONPENENATh XapaKTep CpeAbl B pe3ysibTaTe TUAPOIN3a HEOPTraHMUECKUX U OPraHUYeCKHX
BELIECTB M MPHUBOJUTH IMPHUMEPHI T'MAPOJIN3a BEUIECTB B IMOBCEIHEBHOW U3HU YENOBEKa,
OHMOJIOrMYeCKUX OOMEHHBIX MPOIeccax U MPOMBIIIIEHHOCTH;

NPUBOAUTh  TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKIMi B  MPHUPOJE,
MIPOM3BOJICTBEHHBIX MPOIIECCax U KU3HEAEATEIIbHOCTH OPraHU3MOB;

000CHOBBIBATh MPAKTHUYECKOE UCTIOIB30BAHNE HEOPTAHUUECKUX U OPTraHMUYECKUX BEIIECTB U
WX peakluii B IPOMBIIIICHHOCTH H OBITY;

BBIMIOJIHATh XUMHUECKUI 3KCIEPUMEHT MO PACHO3HABAHUIO U MOJTYYEHUIO HEOPTaHUUECKHUX
U OpPraHMYeCKHX BEIIECTB, OTHOCAIIMXCS K Ppa3IMYHBIM KJIacCaM COEJUHEHUW, B
COOTBETCTBHUH C MPaBUIIAMH U TIpUeMaMu 0€30MacHOi paboThl C XUMUYECKUMU BEIICCTBAMHU
1 1ab0paTOpHBIM 00OPYIOBAHUEM;



MIPOBOJIUTH PacyeThl HA OCHOBE XMMHUYECKHX (POPMYJ M YpaBHEHUI peakiyii: HaXOKIeHHUE
MOJIEKYJISIPHOM (hOpMyJIbl OPraHMYECKOIO BELIECTBA 10 €ro MJIOTHOCTU U MAaCCOBBIM JI0JIIM
3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, WM IO NMPOJYKTaM CrOpaHUs; pacyeTbl MacCOBOH
704 (Macchl) XMMHYECKOI'O COEIMHEHHs B CMECH; pacdyeTbl Macchl (00beMa, KoJndyecTBa
BEIIIECTBA) MPOIYKTOB PEAKINH, €CIM OJJHO M3 BEIIECTB JaHO B M30BITKE (MMEET MPUMECH);
pacueTbl MacCcOBOW WJIM OOBEMHOM JOJHM BBIXOJA NPOAYKTa PEAKIMHU OT TEOPETUYECKH
BO3MOJKHOT'O; pPacydeThl TEIUIOBOTO 3(QeKTa peakluu; pacueTsl OObEMHBIX OTHOLICHHN
ra3oB INpU XMMHUYECKHX PEAKLHUAX; pPacdyeTbl Macchl (00BbEMa, KOJMYECTBA BEILECTBA)
IIPOAYKTa PEaKLMH, €CIM OJHO M3 BEUIECTB JIaHO B BHJE pacTBOpa C OIpeleeHHOU
MaccOBOM J10J1el paCTBOPEHHOI'O BELLIECTBA;

MCIOJIb30BATh METOJIbl HAYYHOTO MO3HAHMS: aHAJU3, CUHTE3, MOJICIMPOBAHUE XUMHYECKHX
MPOIIECCOB M SIBICHUH NpPU PEIICHHH Y4eOHO-HCCIEeNOBATENbCKUX 3aad MO HM3YYECHHUIO
CBOMCTB, CITIOCOOOB MOIY4YEHUS U paclio3HaBaHUs OPIraHUYECKUX BEIECTB;

BJIAJIETh NpPaBWIAMH O€30MacCHOTO OOpalIeHUs C EAKUMH, TOPIOYMMHU WM TOKCHYHBIMU
BEIIECTBAMH, CPEICTBAMU OBITOBON XUMHUU;

OCYIIECTBIISITh TIOMCK XHUMHYECKOH HWHGPOpPMALMK TIO0 Ha3BaHUAM, HIEHTH(]UKATOpaMm,
CTPYKTYpPHBIM (hOpMYyJIaM BEUIECTB;

KPUTHYECKH OLICHWBATh U MHTEPIPETUPOBATH XUMHUECKYIO HH(POPMALIHIO, COACPIKALYIOCS
B COOONIGHUSIX CpeACTB MaccoBod wuH(popmamuu, pecypcax WHTepHeTa, Hay4dHO-
MOMYJISIPHBIX CTAaThAX C TOYKH 3PEHUS ECTECTBEHHOHAYYHOH KOPPEKTHOCTH B IEISIX
BBISIBIICHUS OIIMOOYHBIX CYXIEHUH 1 (HOPMUPOBAHHS COOCTBEHHOM MO3UIINN;
yCTaHaBJIMBaTh B3aMMOCBS3U MeX1y (hakTaMu W Teopueil, IPUYMHOM U CIeICTBUEM IpU
aHanM3e TMPOOJIEMHBIX CUTYallMii W OOOCHOBAHWW TPUHMMAEMBIX PEIICHWH Ha OCHOBE
XUMHYCCKHUX 3HAHMI,

NPEJCTABIATh MYTH PEIIeHUs! INTOOANbHBIX MPOOJIeM, CTOALIMX Iepe] 4eI0BEYECTBOM, U
MEPCIEKTUBHBIX ~HANpPaBICHUH pPa3BUTHS XUMHYECKHMX TEXHOJOTHH, B TOM YHCIE
TEXHOJIOTUH  COBPEMEHHBIX  MaTepUaIOB  C  pa3iuyHOH  (YHKIHMOHAIHHOCTHIO,
BO300HOBIISIEMBIX HCTOYHHUKOB CHIPbs, MEpepabOTKH W YTHIM3AIMH NPOMBIIIICHHBIX H
OBITOBBIX OTXOJIOB.

BLIHyCKHI/IK TOJIYYUT BO3BMOXKXHOCTb HAYYUTHCS:

popmynupoeames  yeab UCCIEO068AHUS, GbIOBUSAMb U NPOBEPSMb  IKCHEPUMEHMATLHO
2unomesvl 0 XUMUYECKUX CBOUCMBAX Geuyecms HA OCHO8E UX COCMABA U CMPOEHUs, UX
CNOCOOHOCMU 8CMYNAMb 8 XUMUYECKUe peakyuu, o xapakmepe u NpOOYKMAax pasiuyHbiX
XUMUYECKUX peakyuil,

CaMOCMOSIMeENbHO NAAHUPOBAMb U NPOBOOUMb XUMUYECKUE IKCHEPUMEHMbL C COONIOOEHUEM
npasui 6e30nacHol pabomsl ¢ 8ewecmeami U 1abopamopHuimM 0060py0osanHuem,;
UHmMepnpemupo8ams OaHHble 0 COCMABe U CMPOEHUU Beujecms, NOLYUeHHble C NOMOUbIO
COBPEMEHHBIX (PUBUKO-XUMUYECKUX MEMOD08,

ONUCHIBAMb  COCMOSIHUE DJJIeKMPOHA 6 amMOMe HA OCHOBE COBPEMEHHBIX KBAHMOBO-
MEXAHUYECKUX NPeOCMAGIeHUull 0 CMpOeHuu amoma O O0OBACHeHUs pe3yibmamos
CNeKMpAaIbHO20 AHAIU3A BEULeCME;

Xapakmepuzoeams — polb  A30MOCOOEPAHCAUUX — 2eMEPOYUKTUYECKUX — COCOUHEHUL U
HYKIEUHOBIX KUCIOM KAK BANCHEUUUX OUOOSUYECKU AKMUBHBLX 6EUECE;



®  NPOCHO3UPOBAMb  BO3MOICHOCML — NPOMEKAHUS  OKUCTUMENbHO-80CCAHOBUMENbHBIX
peaxkyuil, 1exicauux 8 0CHo8e NPUPOOHBIX U NPOU3BOOCMBEHHBIX NPOYECCO8.

Conep:xanue y4eOHOI0 npeamera

OCHOBBI OPraHM4YecKOM XMMHUHU.

[losiBneHue m pa3BUTHE OPraHUYECKOW XMMUHU Kak Hayku. [IpenMer opraHnuyeckoi XMMuU.
MecTto M 3HauY€HHE OPraHMYECKOM XHMHMHM B CHUCTEME €CTECTBEHHBIX HayK. B3auMocBs3b
HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB.

XUMHUYECKOE CTPOCHHE KaK IOpANOK COCIMHEHUS aTOMOB B MOJIEKYJE COIVIACHO HX
BaJIGHTHOCTU. OCHOBHBIE MOJIOKEHUSI TEOPUU XUMHUUYECKOTO CTPOCHUSI OPraHMYECKUX COETMHEHUN
A.M. bytnepoBa. YriepoaHblil CKENET OPraHUYECKOW MOJIEKYJIbl. KpaTHOCTh XMMUYECKON CBS3H.
3aBUCHMOCTh CBOMCTB BEUIECTB OT XMMHYECKOTO CTPOEHUs MOJIEKYyJ. M3omepuss U H30MephI.
[Tonstue o ¢yHkuoHaNbHOU rpymnmne. [IpuHIUIBI KIacCUPUKAUMU OPraHUYEeCKUX COEAMHEHUH.
MesxyHapoiHas HOMEHKJIATypa U IPUHLIUITBI 00pa30BaHusl HA3BaHUN OPraHMYECKUX COSAHMHEHUIA.

Knaccudukanms u 0COOEHHOCTM OpraHMYECKHUX peakiuil. PeakIMOHHBIE LIEHTPHI.
[IepBoHavaibHBIE MOHATHUA O TUIIAX U MEXAHMW3Max OPraHMYECKHUX PEeakiui. ['OMOIUTHYECKUN U
TETEPOTUTUYCCKUN Pa3phIB KOBAJEHTHON XUMHUYECKON CBsi3H. CBOOOIHOpPAIUKAIBHBIA U MOHHBIMA
MEXaHU3MBbI peakiuu. [IoHsTHE 0 HyKIIeOpHUIIe U IEKTPOPUIIe.

AnKaHbl. DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl MeTaHa. sp 3 -
rubpuanzanus opOuTaneid aToMoB yriaepoaa. I'omonorudeckuii psg u obmas GopMyna alKkaHOB.
Cucremarnueckass HOMEHKJIATypa aJKaHOB M paaukainoB. M3omepus yriaepoJHOTo CKejeTa.
duznyeckue CBONCTBA allKaHOB. 3aKOHOMEPHOCTU M3MEHEHUs! (U3NYECKUX CBOMCTB. XUMUYECKUE
CBOMCTBA aJIKAaHOB: TraJJOT€HUPOBAHUE, ETUAPUPOBAHNE, TEPMUUYECKOE PA3IOKEHUE, KPEKUHT Kak
CHOCOOBI MOJIYYEHHUS] BaXKHEUIINX COEIMHEHUIN B OpPraHMYeCKOM CUHTe3e. ['opeHue ankaHOB Kak
OJINH U3 OCHOBHBIX MCTOYHHKOB TEIUIa B MPOMBINIIEHHOCTH U ObITY. M30Mepu3aius kKak crocod
MOJTy4EHUSI BHICOKOCOPTHOTO O€H3MHA. MexaHu3M peakiuu CBOOOJHOPAIUKAIBHOTO 3aMEICHHUS.
[Tonyuyenue ankanoB. Peakuus Bropia. Haxoxxnenue B npupoae 1 TpUMEHEHUE alTKaHOB.

[Muxnoankanpl. CTpoeHue MOJEKYyJd NHKIoankaHoB. OOmas Qopmyna IUKIOATKAHOB.
Homenknarypa nuknoankanoB. M3oMepusi HUKIIOAIKAHOB: YIJIEPOAHOTO CKEJIeTa, MEXKKIIacCOBasd,
MPOCTpPaHCTBEHHAs (yuc-mpanc-usomepusi). Crnenuduka CBONUCTB IUKIOATKAHOB C MallbIM
pazMepoM 1ukIia. Peakium nprucoeImHeHns U paiuKaIbHOTO 3aMEILEHHUS.

AJKeHbl. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJbl JTHIIEHA. Sp 2 -
rubpuausanysi opOuTtaneid aToMOB yriepoaa. G- U T-CBA3H. | OMOIOTHYECKUH psi U oOIIas
dbopmyna ankeHoB. Homenkmarypa ankeHoB. M3omepusi alKeHOB: YIJIEPOJHOTO CKEJeTa,
MOJIOKEHUST ~ KpPaTHOM  CBSA3M, TPOCTPAHCTBEHHAas  (IMC-TPAHCHU3OMEPHS), MEKKIACCOBasl.
@du3ndyeckue CBOMCTBA aJIKEHOB. Peakiuu s1eKTpodUIBHOTO TMPUCOCTUHEHUS KaK CIoco0
MoJy4eHus: (PYHKIIMOHAIBHBIX TPOU3BOIHBIX YIIIeBoJoponoB. [IpaBuiao MapKkoBHUKOBA, €ro
JNEKTpOHHOE O0OCHOBaHHWe. Peakuuu OKHUCIEHUS © TonuMepu3anuu. llomudTuieH Kak
KPYMHOTOHHR)KHBIH TPOIYKT XHWMHUYECKOTO MPOU3BOACTBA. [IpomblliuieHHBIE W J1ab0paTOpHBIC
CrocoOBI MOTyYeHUsI aKeHOB. [Ipasuno 3atiyesa. [IpumeHeHne aaKeHOB.

Ankanuensl. Kinaccudukarus aqkaaueHOB M0 B3aHMHOMY PACIIOJIOKEHUIO KPATHBIX CBSI3e
B Mousekyiae. OCOOEHHOCTH JIIEKTPOHHOIO W MPOCTPAHCTBEHHOTO CTPOCHUS COMPSIKEHHBIX
ankanueHoB. O0mas Gpopmyna ankaareHoB. HomeHknaTypa u n3oMepus akaaueHoB. Ou3ndeckue
CBOWMCTBA QJKaJWEHOB. XUMHUYECKHE CBOMCTBA aJKaJAUEHOB: PEAaKUUHU [PUCOCAUHECHUS



(rumpupoBaHHe, rajoreHHpoBaHue), ropeHuss u mnoiaumepusanuu. Bxmam C.B. JlebeneBa B
IIOJIyYUEHUE CHUHTETHYECKOro Kaydyka. Bynkanuszanus kaydyka. Pesuna. MHorooOpasue BHIIOB
CUHTETUYECKUX KaydyKOB, UX CBOWCTBA U npuMeHeHue. [lonyueHue ankaareHoB.

AJNKUHBI. DJEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHME MOJEKYJbl AaleTHIEeHa. Sp-
ruOpuau3anys opouTaneii aToMoB yriepoaa. ['omonoruueckuii psa u obmast GpopMyna aaKHHOB.
Homenknarypa. M3omepus: yriiepogHOToO CKeJeTa, MOJ0KEHUS KPAaTHOM CBSI3U, MEXKJIAcCOBas.
dusnueckue CBOMCTBAa aJKWHOB. XMMHUYECKHE CBOWMCTBA AJKUHOB: PEAKLUU MPUCOEAMHEHHS KaK
CIOCO0 IMOJIyYeHUs MOJIMMEPOB U APYTHX IOJE3HBIX HMPOAYKTOB. Peakyuu 3amewenus. I'opeHue
alleTWIEHAa KaK MCTOYHHUK BBICOKOTEMIIEPATYpHOIO IUIAMEHHM JUIl CBapKM U PE3KH METaJuIOB.
[Tony4yenue aneruieHa MUPOIU30M MeTaHa U KapOUIHBIM MeTo oM. [IpuMeHenue aneTuieHa.

Apenbl. Ucmopusa omxkpvuimus 6enzona. COBpeMEHHbIE MPEACTABICHUS 00 AJIEKTPOHHOM U
MPOCTPAHCTBEHHOM CTpoeHHH OeH3ona. M3omepust 1 HOMEHKJaTypa roMosioroB 6enzona. Oomas
dbopmyna apeHoB. dDusmueckue CBoWicTBa OCH307a. XWMHUYCCKHUE CBOMCTBA OEH30/a: PEaKIuu
JIEKTPO(UIBHOTO  3aMellleHs] (HUTpPOBaHHE, TaJloOTCHUPOBAHUE) KaK CHOCO0 IOJIyd4eHUs
XMMHUYECKHX CPEJICTB 3aIlUThl PAaCTEHUI; MpUcOoeIuHEeHNs (THAPUPOBAHKE, TAJIOT€HUPOBAHKE) KaK
JI0Ka3aTelbCTBO HENpEIeIbHOro Xapakrepa OeH3ona. Peakuus ropenus. I[lonyuenue OeH3ouna.
Ocobennocmu Xumuyeckux ceoticms monyona. B3auMHoe BIHsSHUE aTOMOB B MOJIEKYJIE TOJIYOJa.
Opuenmayuonnvie s¢ppexmul 3amecmumerneti. [IpuMeHneHre roMoa0roB OeH301a.

Cruptel.  Knaccudukanus, HOMEHKIaTypa CHOUPTOB. loMonormyeckwid psig u  oO0mias
dbopmyna mpeAaenbHBIX OJHOATOMHBIX CIUPTOB. M3omepus. dusnyeckre CBOHCTBA MpPEETbHBIX
OJIHOATOMHBIX CHUPTOB. BomopoaHas CBsA3b MEXIy MOJEKyJaMU U €€ BIUSHUE Ha (U3NYECKue
CBOMCTBA CIUPTOB. XMMHUUYECKHE CBOMCTBA: B3aMMOAEHCTBUE C HATPUEM KaK CIIOCO0 yCTaHOBJIEHUS
HQJINYMS TUIPOKCOTPYIBI, C TaJlOr€HOBOJOPOJaMM Kak CIOCOO MOJIY4YEeHHUs pacTBOPUTENEH,
BHYTPHU- U MEXMOJIEKYJIsIpHas Aeruaparanus. Peakuns ropeHus: cnupTsl Kak Tormso. [lonydyenne
ATAHOJIA: PeakKlusl OpOKeHMs TIIOKO3bl, THApaTanus dTuieHa. [IpuMeHeHre MeTaHoda U 3TaHOoIA.
DU3MOIOrNYECKOE JEMCTBIE METAHOJIA M TAHOJIA HA OPTaHU3M YEJIOBEKA.

OTUJICHIIINKONb M TJIMLEPUH KaK MPEICTAaBUTENN MPECbHBIX MHOTOATOMHBIX CIHPTOB.
KauecTBeHHast peakuds Ha MHOIOATOMHBIE CHUPTHI U €€ NPUMEHEHHE JUIsl pacrno3HaBaHUS
INIMLIEPUHA B COCTaBE KOCMETMUYECKUX CpelcTB. lIpakThueckoe mpuMEHEHHE STUJICHIIIMKOJSA U
[IIMLEpHUHA.

®enon. CtpoeHue Moiiekyasl (eHona. BzaumHoe BiaMsHHE aTOMOB B MoOJeKyne (eHona.
®dusnueckue cpoicTBa (eHoda. XHMMUYECKHE CBOMCTBAa (peakuMHM C HaTpPUEM, THIPOKCHAOM
HaTpusi, 6pomom). [Tonyuenue penomna. [lpumenenue penona.

Anpneruasl U ketoHsl. Kiaccugukarus anpaeruioB U KeToHOB. CTpoeHHe IMpelesbHBIX
aIbJIETUJI0OB.  ODJEKTPOHHOE U IMPOCTPAHCTBEHHOE CTPOCHHE  KApOOHUJIIBHOW  IPYMIIbI.
I'omonornueckuit psan, obmas ¢opmysa, HOMEHKIATypa U U30MEpUs MpPEelbHBIX allbJeTHU/I0B.
DuU3NYECKUE CBOMCTBA MPEACIbHBIX albAETUA0B. XUMUYECKUE CBOMCTBA MPEACIbHBIX albIETHUI0B:
THIPUPOBAaHNE; KayeCTBEHHbIE pEaKIMU Ha KapOOHWIbHYIO Tpymiy (peakuus «cepeOpsHOro
3epKaay, B3auMmopencTBue ¢ ruiapokcuaoM Mmenu (1)) m ux npumeHeHue ans OoOHapyKEHHUs
IIPENEIbHBIX AJBJETHJIOB B IPOMBIIIEHHBIX CTOYHBIX Bojax. llomydeHuwe mnpeaenbHbIX
aJIbJIETU/IOB: OKUCIIEHUE CIHMPTOB, THiapartanus areruwieHa (peakuuss Kydeposa). TokcH4HOCTB
anpaeruioB. [Ipumenenue GopManbaeruaa u anetTaibaeruaa. AIETOH Kak MPeICTaBUTENb KETOHOB.
Crpoenue Monekyibl aileToHa. OcOOEHHOCTH peakuu OKHCIIeHus alleToHa. [I[pumenenue aneToHa.

Kap6onossie kucnotsl. Kiaccudukanmsi 1 HOMEHKJIaTypa KapOOHOBBIX KHCIOT. CTpoeHHE
IPEJEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOEHUE
KapOOKCWJIBHOW Tpymmbl. ['omonoruyeckuil psa u obmas Gopmysa HpefeabHbIX OJHOOCHOBHBIX



KapOOHOBBIX KHCIOT. PU3NYECKUE CBOMCTBA MPEAETbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT.
XUMUYECKUE CBOMCTBA MPEACIbHBIX OAHOOCHOBHBIX KapOOHOBBIX KHCIIOT (PEaKIMU C METAIJIaMH,
OCHOBHBIMM ~ OKCHJAaMH, OCHOBaHMSIMM M COJIIMM) KaK IIOATBEPKIEHUE CXOJACTBA C
HEOPraHMYECKUMH KHUCIOoTaMH. Peakuus otepudukanuum U ee  o0paTUMOCTb. BriusiHue
3aMECTUTENIE B YIVICBOJOPOJHOM paJMKalie Ha CHIy KapOOHOBBIX KuCIOT. OcoOeHHOCTH
XUMHUYECKUX CBOWCTB MypaBbUHOH KHCIOTHL. [lomydyeHue mpenenbHBIX  OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT: OKHCIIEHHE aJIKaHOB, AQJIKCHOB, IEPBUYHBIX CIIUPTOB, AaJbJETHU/IOB.
Baxneiimue npeacraBuTenn KapOOHOBBIX KHCIOT: MypaBbHHasl, YKCycHast U OeH3oiHas. Beiciiue
npeeibHble U HelpeneiabHble KapOOHOBBIE KUCIOTH. OnTHYecKkas U3oMepusi. ACUMMETPUYECKUI
aToM yriepoja. [IpumMeHeHne kapOOHOBBIX KUCIIOT.

Crnoxusle 3¢upsl u xupbl. CTpoeHHe U HOMEHKJIATypa CIOKHBIX 3(pupoB. MexkiaccoBas
u30Mepus ¢ KapOOHOBBIMH KucioTamMu. CrocoObl MOMydeHUs! CIOXHBIX 3(upoB. OOGpaTUMOCTD
peakuuu stepudukanuu. [IpumeHeHHe CIOXKHBIX 3(UpPOB B NUIIEBOH U NapproMepHOU
MPOMBIIIICHHOCTH. JKUpBI Kak ClOXHbIe 3(UpBHI TIUIEPUHA U BBICIIUX KApOOHOBBIX KHCIOT.
PactuTenbHble M JKUBOTHBIE KHUPbBI, MX cocTaB. DuU3NYECKUE CBOMCTBA >KUPOB. XHUMHUYECKUE
CBOMCTBA >KUPOB: TUAPUPOBAHME, OKHUCIECHUE. ['MAPONM3 WM OMBUICHHE >XHUPOB KakK CIOCO0
MIPOMBIIIIJICHHOTO MOJIYUY€HUs COJIeH BhICIIUX KapOOHOBBIX KUCIOT. [IprMeHenune xkupoB. Mbutd Kak
COJIM BBICHIMX KapOOHOBBIX KHCIIOT. MOIOIIME CBOWCTBA MbLJIa.

YrieBoasl. Knaccudukaius yriaeBogoB. @u3ndeckrne cBONCTBA U HAXO0XJICHUE YTIICBOJIOB B
npupose. ['moko3a kak anpAeruaocnupT. XHUMHUYECKUME CBOMCTBA TJIIOKO3bI: aAlWJIMPOBAHUE,
QIKWINPOBAHUE, CIIMPTOBOE M MOJIOYHOKUCIIOE OposKeHHE. DKCIIEPUMEHTAIBHBIE J0KAa3aTelbCTBA
HAIMYUS albJETHAHON M CIHUPTOBBIX rpynmn B ritoko3e. [lomydyenue rimoko3sl. Dpykro3a Kak
u3oMep IIOKo3bl. Pubo3a u ne3okcupuboza. Baxselmme nucaxapuisl (caxaposa, JaKTo3a,
MaJIbT03a), UX CTPOECHHE U (U3MYecKHe CBOMCTBA. ['MAPOIN3 caxaposbl, JIAKTO3bI, MaJbTO3BI.
Kpaxman u mnemnono3a kak OHOJOrMYECKHE TMOJIMMEpbl. XHMHYECKHE CBOMCTBA Kpaxmala
(ruaponu3, KauecTBEHHAs peakius ¢ HOJOM Ha Kpaxmal U ee NMpUMEHEHHE sl OOHapy>KeHHs
Kpaxmajla B MpPOAYKTaX MUTaHMs). XMMHUYECKUE CBOMCTBA IEJUIHOJIO3bI: THIPOIN3, 0Opa3oBaHUE
CIIOXHBIX 3QupoB. IlpuMenenune u Ouonoruueckas poib yriaeBoaoB. OKHCIEHHE YIJIEBOJAOB —
HCTOYHUK SHEPTUH JKUBBIX OPTaHU3MOB.

[TonsiTe 06 MCKYCCTBEHHBIX BOJIOKHAX Ha IPUMEPE alleTaTHOro BoJIOKHA. M neHTudukanus
OpPraHUYECKUX COECAVHEHUN. ['eHeTHuecKast CBsI3b MEX/y KJIacCaMU OPraHUUYECKUX COSAMHEHUN.

Awmunsl. [lepBuuHble, BTOpUYHBIE, TPETUUYHbIE aMUHBI. Kilaccudukanus aMHMHOB 1O THILY
YIJIE€BOJIOPOJIHOTO PauKaja U YUCILy aMUHOTPYI B MOJIEKYJIE. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHE NpPEIEIbHBIX aMUHOB. DU3MYECKHE CBOMCTBA aMUHOB. AMHMHBI KaK OPIraHHYECKHE
OCHOBAaHMS: pEaKUMU C BOAOW, KHcimoTamu. Peaknus ropeHus. AHWIMH Kak IHpPEICTaBUTEINb
apomaTHueckux amMuHOB. CTpoeHue aHuinHa. [IpuunHbl ocnabaeHus OCHOBHBIX CBOMCTB aHMJIMHA
B CPaBHEHHH C aMHUHaMU MPEJEIbHOTO psijia. XMMHUECKHUE CBOICTBA aHUJIMHA: B3aUMOJIEUCTBUE C
KHCIIOTaMU, OpOMHOM BONO#, okucieHue. [lomyuyeHune aMUHOB aNKWIMPOBAaHHEM aMMHaka H
BOCCTAaHOBJIEHEM HUTPOIIPOU3BOJIHBIX YIiIeBoAOpoaoB. Peakius 3unuHa. [IpumeHeHre aMuHOB B
(bapMarieBTUYECKOH MPOMBIIUIEHHOCTH. AHWIMH KaK ChIpbE JUISI TMPOM3BOJCTBA AHUIMHOBBIX
kpacutenei. CHHTE3bl Ha OCHOBE aHWJIMHA.

AmuHokuciaotel u  Oenku. CoctaB U HoMeHkiarypa. CTpoeHHE aMHHOKHUCIOT.
'oMonornueckuii psa  MpeneabHbIX aMUHOKHUCIOT. M3omepuss mpenenbHbIX aMUHOKHCIIOT.
@dusnyeckue CBOICTBAa MpeneibHBIX aMUHOKHCIOT. AMHHOKHCIOTBHI Kak  aM@oTepHbie
opranuueckue coenvHeHus. Cunre3 nentuaoB. [lentuanasi cBsi3b. buonormyeckoe 3HaueHue o-
aMUHOKHCIIOT. O0IacT NpUMEHEHUs: aMUHOKHUCIIOT. benku kak nmpupoubie 6uononumepsl. Coctan



u ctpoeHue OenkoB. OCHOBHBIE aMHUHOKHCIOTHI, oOpasyromue Oelku. XUMHYECKHE CBOMCTBA
OENKOB: THAPONU3, JCHATypalusi, Ka4eCTBCHHbIC (LBETHBIC) peaknuu Ha Oenku. [IpeBpareHus
OeNKoB MUIU B opranu3Me. buonornueckue Gpynkumu 6enkoB. JOCTHKEHUS B U3yUYEHUU CTPOCHUS
U CHHTe3a OeJKOB.

A3oTcoaepkalliie TeTepolUKINYecKue coenuHenus. [uppon U TUPUAMH: 3IEKTPOHHOE
CTpOCHHE, apOMaTUYECKHI XapakTep, pa3inuue B MPOSIBICHUA OCHOBHBIX CBOMCTB. HykienHOBbIE
KHCJIOTHI: cocTaB M cTpoeHue. Crtpoenue HykineoTusoB. CoctaB HykjaenHOBbIX kuciaot (JIHK,
PHK). Posib HyKJIEHHOBBIX KHCIIOT B KU3HEACIATCILHOCTH OPTaHU3MOB.

BricokoMonekymnsipuble  coenuHeHUs.  OCHOBHBIE  IOHSTHS  BBICOKOMOJICKYJISIPHBIX
COEIMHEHUIl: MOHOMEp, MOJIUMEp, CTPYKTYPHOE 3BEHO, CTENeHb nosmmepusanui. Knaccupukams
nosimMepoB. OCHOBHBIE CIOCOOBI TIOMYYEHHUS BBICOKOMOJIEKYIISIPHBIX COCIUHEHHN: peaKiuu
MOJIMMEPU3ALMU U TIOJIMKOHAeH AU, CTPOEHUE U CTPYKTYpa MOJIMMEPOB. 3aBUCUMOCTh CBOMCTB
MOJIMMEPOB  OT CTPOCHUS MOJIEKYJd. TepMOIUIacCTHYHBIE M TEPMOPEAKTUBHBIC IOJMMEPHI.
[IpoBopsmue opranudeckue noaumepsl. KommosutHeie matepuansl. [lepcrnekTUBbl HCIIONB30BAHUS
KOMITO3UTHBIX MaTepuainoB. Kinaccudukamus BojgokoH. CuHTeTnyeckue BoiokHa. [lommadupueie u
MoJIMaMuJIHbIe BOJIOKHA, HMX CTpOeHHe, cBoiicTBa. [IpakTuueckoe HUCHOIB30BaHUE BOJIOKOH.
CuHTeTHYeCKHEe TUICHKU: U30JSIUS U1 MPOBOJIOB, MEMOpaHBbI JIsl ONIPECHEHUS BOJBI, 3aIIUTHHIE
IJICHKU JJI1 aBTOMOOMJIIEH, TIACTHIPU, XUPYPrUUYECKHE MOBSI3KU. HOBbIE TEXHOIOTHM JaJIbHEHUIIIETO
COBEPILIEHCTBOBAHUS MTOJIMMEPHBIX MAaTEPUAJIOB.

Teopernyeckue 0CHOBbI XMMHH.

Crpoenue BemectBa. CoBpeMEHHass MOJAENb CTpOeHMsI aroma. JlyanusM »3IIEKTpOHA.
KBanrtoBbie uncna. PacnpeneneHue 371€KTPOHOB MO SHEPreTUYECKHMM YPOBHSM B COOTBETCTBHH C
MPUHIIMIIOM HaWMEHbIEH SHepruu, mnpaBuioM XyHaa W npuHounoMm Ilaymu. OcoOGeHHOCTH
CTPOCHHS DHEPreTUYECKUX YpOBHEH aTOMOB d31IE€MEHTOB. DIEKTPOHHAs KOH(UTypalus aroma.
Krnaccudukaiuss XUMUYECKUX 3JIEMEHTOB (s-, P-, d-aimeMeHThl). OCHOBHOE W BO30YXICHHBIC
COCTOSIHMSI aTOMOB. BalleHTHBIE 3JIEKTPOHBI.

ITepuoanueckas cucreMa xuMuueckux 3neMeHToB .M. MenneneeBa. @uU3NYECKUl CMBICIT
[Tepuonnueckoro 3akona /.M. MenneneeBa. IIpyuurHbl 1 3aKOHOMEPHOCTH H3MEHEHHUSI CBOWMCTB
AJIEMEHTOB U UX COCAMHEHHH IO mepruoaaM U rpynmnamM. MUpOBO33pEeHUECKOe U HAYYHOE 3HAUCHUE
[Tepuonnueckoro 3akona /.M. MenneneeBa. Ilpornosst .M. MenaeneeBa. OTKpBITHE HOBBIX
XUMHUYECKUX IJIEMEHTOB.

DJIEKTPOHHAs MPUPOJIa XUMUUYECKON CBS3H. DNEKTPOOTpHULIaTeIbHOCTh. KoBalleHTHas CBs3b,
€e Pa3HOBHJIHOCTH M MeXaHW3Mbl 00pa3oBaHUsl (OOMEHHBIM M JOHOPHO-AaKIENTOPHBIN). MoHHas
cBA3b. MeTaminueckass cBs3b. BopopoaHas CBs3b. MeXMONEKYISIpHbIE B3aWMOJICHCTBUSA.
Kpucrannmueckue u amopdrble BemecTBa. THIBI KPUCTAUIMYECKUX PEIIETOK (aTOMHas,
MOJICKYJISIpHAsi, HOHHAs, METAILTNYECKasi). 3aBUCUMOCTh (PU3NUECKHX CBOWCTB BEIIECTBA OT THUIIA
KPHUCTAJUTMYECKOMN PEIIETKH.

[Tpuumabl MHOTOOOpa3us BemiecTB. COBpPEMEHHBIE TPEICTABICHUS O CTPOSCHUU TBEPIIBIX,
KHUJKUX U Ta3000pa3HbIX BellecTB. JKuaKue KpUCTaILIbI.

Xumuueckue peakuuu. ['oMoreHHble U TreTeporeHHnie peakuuu. CKOpoCTh peakiuu, ee
3aBHUCHMOCTh OT pPa3IUYHBIX (PAKTOPOB: MPUPOIBI PEATUPYIOMIUX BEIIECTB, KOHIIEHTPAIUH
pearupyroomux BemiecTB, TeMmmeparypbl (mpaBuino Bant-l'odda), mmomamym peakrmoOHHOMI
MMOBEPXHOCTH, HAJWYMS Karajau3aropa. OHEpPTrHus aKTUBAaIWH. AKTHBHPOBAHHBIH KOMILIEKC.
Karanuzatopel u karamu3. Ponb KaTaiau3aTOpoB B NPUPOJE U NMPOMBIIUIEHHOM INPOU3BOJICTBE.
[Tonsitue 00 SHTambMu W SHTponuH. DHeprus ['mO6ca. 3akoH ['ecca m ciencTBus W3 HETO.
TennoBble 3(hPeKThl XUMHUYECKUX peakiuid. TepMoxumuueckue ypaBHEeHHS. OOpaTUMOCTh



peakuuii. XumMuyeckoe paBHoBecHe. CMEIIEHME XMMHUYECKOTO PABHOBECUS IO JCHCTBUEM
pa3NUYHBIX  (PAKTOPOB: KOHIEHTPALIMM pEarecHTOB WM TPOAYKTOB PEAKIHH, JaBJICHUS,
TeMieparypsl. Pojib cMeleHus: paBHOBECHUS B TEXHOJIOTMUECKUX MPOLIECCaX.

Hucnepcubie cucteMbl. Koiumoumaneie cucremsl. McTuHHBIE pacTBOpbl. PacTBOpeHMe Kak
¢duznko-xummuueckuii mporecc. CrnocoObl BRIpa)KEHUSI KOHIICHTPAIIMK PAaCTBOPOB: MaccoBas JOJIs
PacTBOPEHHOIO BEUIECTBA, MOJIAPHAS M MOJISIIbHAS KOHIIEHTpAauu. TUTp pacTBOpa U TUTPOBAHHE.
Peakuuu B pactBopax anekTpoiuToB. KauecTBeHHBIE peakiMy Ha MOHBI B pacTBope. KucnortHo-
OCHOBHBIE B3aUMOJICHCTBUS B pacTBopax. AMdoTrepHOCTh. MOHHOE MPOU3BEACHHUE BOJIBI.
Bonopoansriii mokazarens (pH) pactBopa. ['uaponus coneil. 3HaueHne ruapoin3a B OMOJIOTHIECKUX
0OMEHHBIX Tporeccax. [[pumeHenne ruiposn3a B IPOMBIIUICHHOCTH.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMY B IIPUPOJIE, IPOU3BOJCTBEHHBIX MpOLIECCaX U
KHU3HEIEATEIbHOCTY  OpraHu3MoB. OKHUCIHUTENbHO-BOCCTAHOBUTENBHBI  MOTEHIUAI  CPEJBL.
Huarpamma Ilyp0s. IloBeneHue BemiecTB B cpegax ¢ pasHbiM 3HaueHueM pH. Meroast
ANEKTPOHHOTO M BJIEKTPOHHO-WUOHHOTO OanmaHca. ['agbBaHUYECKHIl dleMEHT. XHUMHYECKHe
UCTOYHUKU TOKa. CTaHAapTHBIA BOJOPOAHBIN 3mekTpoa. CTaHIapTHBIM 3IEKTPOIHBIM MOTEHIUAT
cucteMmbl. Psn  cTaHAapTHBIX SIEKTPOAHBIX IMOTEHIMANoB. HampaBieHue OKUCIUTEIbHO-
BOCCTAaHOBUTENIbHBIX PEAKIIUH.

DJNEeKTPOIN3 PaCTBOPOB U paciiaBoB cosel. [IpakTuueckoe npuMeHeHue 3JIeKTpoan3a A
MIOJIyYEHUS LIETOYHbIX, II€JJOYHO3EMENBHBIX METAJUIOB U antoMUHMs. Koppo3us MeTamioB: BUJIbI
KOppO3H1H, CIIOCOOBI 3aIIUThl METANIOB OT KOPPO3UH.

OCHOBBI HEOPTraHNYECKOH XUMUH.

O6mas xapakrepuctuka 31eMeHToB [A—IIA-rpynn. Okcuabl 1 IEPOKCUABI HATPUS U KAJIHSL.
Pacno3naBanue kaTHOHOB HaTpus U Kanus. Conu HaTpus, Kajlusl, KalblUsl U MarHus, UX 3HAa4€HHE B
OpUpoJie M KHU3HM uenoBeka. JKecTKOCTb BOJBI M CIOCOOBI ee ycTpaHeHus. KomruiekcHble
COEMHEHMS AIFOMUHHUA. AJIFOMOCHIINKATBI.

Mertannel IB-VIIB-rpynn (mMenp, HuHK, XpoM, Mapraen). OcCoOeHHOCTH CTPOEHHUSI aTOMOB.
Obmue pusnueckre U xumuueckue cpoiictsa. [lonydyenne u npumenenne. OKCHUIbI U THAPOKCHIbI
3TUX METAJIJIOB, 3aBUCUMOCTh MX CBOMCTB OT CTENEHU OKHCIIEHHUS 3jieMeHTa. Baxkueimue coinu.
OxuciauTenpHble CBOWCTBA COJEM XpoMa M MapraHila B BBICHIEH CTENEHM OKHCIEHUS.
KomMruiekcHble coeTuHEHHs XpoMa.

OO6mas xapakTepucTtuka 31eMeHToB IVA-rpynnel. CBOMCTBa, MoJlyueHHE M MPUMEHEHHE
yris. CHHTe3-ra3 Kak OCHOBAa COBPEMEHHOHM IPOMBIIIIEHHOCTH. AKTHBHPOBaHHBIA Yrojib Kak
ancopbenT. HaHocTpykTypbl. MupOBBIE JOCTHXKEHHMsS B OOJAcTH CO3[aHUS HaHOMATEPUAJIOB.
DNEKTPOHHOE CTPOEHUE MOJEKYJbl yrapHoro rasa. IlomyueHue u npuMEHEHHE yrapHOTO rasa.
buonornueckoe aeiictBue yrapuHoro raza. KapOouasl kambiusi, aTloMHHHS U kene3a. KapOoHaTsl u
rupokapOoHatsl. KpyroBopot yriepoja B )uBOil 1 He:xHMBOM npupojie. KauecTBeHHas peakuus Ha
kapOoHaT-voH. Du3nUecKkue W XUMHUYECKHE CBOWCTBa KpemHUs. CuilaHbl UM CHUIHIUABL. OKCHI
kpemHus (IV). KpemHueBbie KUCIOTHI U X coiii. CHIIMKaTHbIE MUHEPaJbl — OCHOBA 36MHON KOPBI.

OO6mras xapakrepuctuka 31eMeHToB VA-rpynmnsl. Hutpuasl. KauecTBeHHas peakuus Ha HOH
aMMOHMsI. A30THasi KHCJIOTa KaK OKUCIHUTENb. HUTpaThl, MX (U3MUECKUE U XUMHUECKUE CBOMCTBA,
npuMmenenue. CBoiicTBa, mnonydeHwe u mnpumeHeHue Qochopa. Dochun. DochopHble U
nonudochopHbie KUCIOTHL. buonorudeckas poiss pochartos.

O6mas xapakTepuctuka 3meMeHToB VIA-rpynmnel. OcoOble cBOMCTBa KOHIIEHTPUPOBAHHON
cepHoil kucnoTel. KauecTBeHHbIE peakliuu Ha CylIbGu-, Cyab(UT-, U CyIb(aT-uoHbI.

O6mas  xapaktepuctuka d31eMeHTOB VIIA-rpynmbel.  OcobGeHHOCTH XuMHH  (TOpa.
["anorenoBoIOpOIBI M UX MONy4YeHHE. ['amoreHoBoOpOAHbIE KUCIOTH U UX coiid. KauecTBeHHbIE



peakuu Ha rajloreHua-uoHsl. Kucinopoacoaepxaniye coeiuHeHus xyuopa. llpumenenue ranoreHoB
U UX BOKHEHUIIUX COCUHEHUM.

bnaropoausie ra3el. [IpuMeHeHne 6J1aropoIHBIX Ta30B.

3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB IPOCTHIX BEIIECTB, BOJOPOJIHBIX COEIUHEHMM,
BBICILIMX OKCHJIOB U TUAPOKCHUJIOB.

Wnentudukanus HEOPraHn4ecKuX BEIIECTB U HOHOB.

XuMHS U )KU3HbD.

Hayunbsie meTonpl mo3HaHus B XUMUHU. Mcrounuku xumudeckoil uHpopmanuu. [lomck
nH(pOpMaLUY N0 Ha3BaHUIM, UJIECHTHU(PHUKATOpAM, CTPYKTYPHBIM (hopMynaM. XUMUYECKUIN aHau3,
CUHTE3, MOJEIMPOBAHUE XMUMHUYECKUX IIPOLIECCOB U SIBICHUH KaK METOAbl HAYYHOI'O I1O3HAHUS.
MatemaTuueckoe MOJEIUPOBAHUE IPOCTPAHCTBEHHOI'O CTPOEHUS MOJEKYJ] OpraHM4eCcKUX
BemiecTB. CoBpeMeHHBIE (U3UKO-XUMHUYECKHE METOABI YCTAHOBJIEGHUS COCTaBa M CTPYKTYPHI
BEILIECTB.

Xumusa U 310poBbe. JlekapcTBa, (hepMEHTHI, BUTAMHUHBI, TOPMOHBI, MUHEPAIbHBIE BOJBI.
[IpoGnemsbl, cBS3aHHBIE C MPUMEHEHHEM JICKaPCTBEHHBIX MpernapaToB. BpenHble MPUBBIUKH U
(dakTophl, paspylialomue 300pOBbe (KypeHHE, YIOTpeOJieHWe alKorojs, HapKOMaHHUs).
Panmonansnoe nuranue. [IumeBbie n100aBku. OCHOBBI MUIEBON XUMUU. XHUMHS B MEAHIIMHE.
Pa3pabotka nexkapcTB. XUMHUYECKUE CCHCOPHI.

XuMusg B TIOBCEHEBHOM JKM3HHA. MoOMIIME W YUCTSIIIME CPEACTBA. PeneiuieHTsl,
uHCeKTHIUABI. CpelcTBa JINYHON THTHeHBI U KocMeTuKHU. [IpaBuia 6e30nmacHoil paboThI ¢ eKUMH,
TOPIOYMMH U TOKCUYHBIMH BEILIECTBAMU, CPEACTBAMH ObITOBOM XHMUHU.

XuMHSA M CeINbCKOE XO3sicTBO. MuHepanbHble M opraHudeckue ynoOpenus. Cpeactsa
3aIUThl PACTEHUH.

XuMmHusl B TNpOMBINUIEHHOCTH. OOIIMe MpeicTaBleHUs O NPOMBIIUIEHHBIX CIIOCO0ax
MOJyYeHHUsT XMMHYECKUX BEIIEeCTB (Ha NpuUMepe IPOU3BOACTBA AMMHAKA, CEPHOW KHUCIIOTBHI).
[TpomeinenHast oprannueckas XxuMusa. CeIppe JUIsi OpraHUYEcKoil mpoMbliieHHoCTH. [IpoGnema
OTXOJI0B M MOOOYHBIX NpoAykToB. Hanbosiee KpynmHOTOHHa)KHBIE MPOU3BOJICTBA OPraHUYECKUX
coequHeHunil. YepHas u 1BeTHas MeTaymyprusi. CTEKJIO M CUJTMKATHAs TIPOMBIIUIEHHOCTbD.

Xumus U 3Hepretuka. lIpupoaHsle MCTOUYHUKM yriaeBoAOpoaoB. IIpupoaHslii U MONYTHBIN
He(TsIHOM Ta3bl, UX COCTaB U Hcnoyib3oBaHue. CoctaB HePTH U ee mepepadoTka. HegTenpoayKThl.
OxrtaHoBoe uucio OeH3uHa. OxpaHa OKpyXKaromied cpeasl INpu  HedTenepepaboTke U
TPaHCTIIOPTUPOBKE HEPTEMPOAYKTOB. ANTbTEPHATUBHBIE HCTOYHUKHU SHEPTUH.

Xumust B crpoutensctBe. lLlement. beron. Ilogbop onTUMalbHBIX CTPOUTENBHBIX
MaTEpUAJIOB B IPAKTUYECKON EATEIBHOCTH YEIOBEKA.

XuMus U 3KoJorusi. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIoUIe cpelbl U €ro MOCIeICTBHUS.
Oxpana rugpocdepsl, o4Bbl, aTMOchepsl, (GI0psl U hayHbl OT XUMUYECKOTO 3arpsA3HEHUS

Tunsl pacyeTHbIX 32124

e Haxoxnenue MonekyasipHOH (HOpMyJbI OPraHUYECKOTO BEIIECTBA MO €ro IUIOTHOCTU U
MacCOBBIM JOJISIM 3JIEMEHTOB, BXOJIAIIUX B €r0 COCTaB, WIX IO MPOJTYKTaM CrOpaHUsl.

e Pacuetsl MaccoBo# 101H (Macchl) XUMUYECKOTO COSAMHEHUS B CMECH.

e Pacuersl macchl (0ObeMa, KOTUYECTBAa BEIIECTBA) MPOAYKTOB pEAKIMU, €CIU OIAHO W3
BEIIECTB JIaHO B U30BITKE (MMEET IPUMECH).

e Pacyersl MaccoBOi WM OOBEMHOW IOJIM BBIXOJIA MPOAYKTAa PEAKIMH OT TEOPETHUYCCKH
BO3MO>KHOTO.



e Pacuersl TermoBoro 3¢ exra peaxium.

e PacueTsl 00bEMHBIX OTHOUICHUH Ta30B MPU XUMHUYECKUX PEAKIIUSAX.

e Pacuersl Maccel (O6’beMa, KOJIMYECTBa BCH.IGCTBa) ImpoaykTra p€akKmuu, €CJIhn OJHO U3

BEIIECTB JIaHO B BHJAE pPAcTBOpa C OINPEACICHHONM MAacCOBOM JOJIEM pPAacTBOPEHHOIO

BCIICCTBA.

IIpuMepHbIe TeMbI IPAKTHYECKUX PadoT

e KauecTBeHHOE OINpE/IeIICHHUE YTIIEPOa, BOAOPO/Ia U XJIOpa B OPraHUYECKIX BEIIECTBAX.

L4 HOJ'Iy‘leHI/IC OTUJICHA U U3YYCHUE €TI0 CBOMCTB.

e Cnuprtsl.

o AHBI[GI‘ Wbl 1 KCTOHBI.

L4 Kap6OHOBBIe KHCJIOTBI U UX IIPOU3BOJIHELIC.

e  VYrieBonbl.

e AMuHbBL. AMUHOKHUCIOTEL. benku.

e lneHTudukanms OpraHnIecKux COeTNHEHHN.

e [lonydyeHne KOMIUIEKCHBIX COEAUHEHH, NCCIIEOBAHNE UX CBOMCTB.

e [IpuroroBieHue pacTBOPOB pa3INYHON KOHIICHTPAIUH.

e l3yueHue BAMSHHS PA3IMIHBIX (PAaKTOPOB HA CKOPOCTh XMMUYECKON peaKIuu.

e lccrnenoBanue CBOWCTB MUHEPAIBHBIX U OPTAHUYECKUX KUCIIOT.

L4 HOJ'Iy‘leHI/IC coJieit Pa3 INYHbIMHA croco0aMu. Hccnenosanue CBOIMCTB COJICH.

L4 FI/II[pOJ'II/IS OPraHu4YCCKUX U HCOPraHU4YCCKHUX COCIUHECHUM.

e [lomydyeHue ra30B M UCCIIEOBAHUE UX CBOMCTB.

e PemieHue IKCIICPUMCHTAJIBHBIX 3aJ1a4 110 TCME «MeTanabl 1 HEMETaIbI)

TemaTnyeckoe nIaHMpOBaHUE

10 xmacc
Hazsanwne Tembl KiroueBble BocnuTaTe/IbHBIE 3a0aUn Kommuec
TBO
JacoB

Haan'II)HI)Ie IIOHATUSA --- BOCIIUTAHUC y6e)KJIeHHOCTI/I B HOSI/ITI/IBHOI\/'I pOJ'II/I 9
OpFaHquCKOfI XUMHUHA. XUMHUHU B JKU3HU COBpeMeHHOFO O6IHCCTBa;

--- BOCIIUTAHUC H@O6XO)II/IMOCTI/I XUMHWYCCKHU U

3KOJIOTUYCCKHAN FpaMOTHOFO OTHOIICHUS K CBoeMy

3I0POBBIO U OKPY’KaIOIIEH cpese.
[Ipenenbubie --- BOCIIUTAHUE YMCTBEHHOI'O TPY/a; 7
YII€BOJOPOIBI. --- cofieiicTBre (POPMHUPOBAHUIO OCHOBHBIX

MHPOBO33PEHUECKUX UJEH: MAaTEPUATIbHOCTH MUPA,
MIPUYMHHO-CIIEJICTBEHHBIX CBA3EH MEKIY
SIBJICHUSIMH, Pa3BUTHE B IPUPO/JIE U OOIIECTBE,
M03HABAEMOCTh MUpPA U €0 3aKOHOMEPHOCTEN;

--- BOCIIUTAHHE OTBETCTBEHHOCTH 32 PE3YJIbTaThI




yueOHOTrOo Tpyaa, IOHUMaHHUE ero 3HAYUMOCTH,
co0ITI0/IeHNE TEXHUKN 0€30IacHOCTH.

Henpenensusie
yIJ1€BOAOPOABI.

--- BOCIIUTaHUE YMCTBEHHOI'O TPY/a;

--- cofeiicTBre (POPMHUPOBAHUIO OCHOBHBIX
MHUPOBO33PEHYECKUX UJICH: MaTepUaIbHOCTH MUPA,
MIPUYHUHHO-CJIEICTBEHHBIX CBS3EH MEXIy
SBIICHUSIMU, Pa3BUTHE B IPUPOJE U 0OIIECTBeE,
[I03HABaEMOCTb MUpPa U €ro 3aKOHOMEPHOCTE;

--- BOCIIUTAHUE OTBETCTBEHHOCTH 32 PE3YJIbTaThI
y4eOHOro Tpy/Ja, IOHUMaHHUE €ro 3HAYMMOCTH,
cOO0ITI0/IeHNE TEXHUKN 0€30IacHOCTH.

17

Apomarudeckue
yTIEBOIOPOIBI.

--- BOCIIHTAHUE 3KOJIOTHYECKOI'0 MBIIIICHHS,

--- BOCIIMTAaHUE YMCTBEHHOI'O TPY/a;

--- BOCIIUTAHHUE OTBETCTBEHHOCTH 3a PE3YJIbTaThl
y4eOHOr0 Tpy/la, TOHUMaHUE €ro 3HAYUMOCTH,
CO0JII0IeHHE TEXHUKH 0€30I1aCHOCTH,

--- BOCIUTAHNUH MOJ0KUTEIBHON «5 — KOHIIEIINI:
YMEHHE apTyMEHTUPOBATh CBOIO MO3ULHUIO,
MOJIOKUTENBHYIO CAMOOLEHKY, CAMOKPUTUYHOCTb,
ONTUMHU3M, YBEPEHHOCTH B ce0e, TUAEPCKHUE KauecTBa,
YMEHUE CONEPEIKUBATD.

[IpupoiHBIE HICTOYHUKHT
YII€BOIOPOAOB.

--- BOCIIUTaHUE HIKOJIOTUYECKOTO MBIIUICHUS,

--- BOCIIUTaHUE YMCTBEHHOTO TPY/Ia;

--- BOCIIUTaHUE OTBETCTBEHHOCTH 3a PE3YJIbTAThI
y4eOHOTO TpyZa, TOHUMAaHHE €r0 3HAYUMOCTH,
co0JII0/IeHHE TEXHUKU 0€30MacHOCTH;

--- BOCIIUTaHUE NMOTPEOHOCTHU B 3J0pOBOM 00pase
JKU3HU.

FI/I,Z[pOKCI/IJICOI[ep)KaH_II/IC

OpraHn4€CKuC BEUICCTBA.

--- BOCIIUTAHUE 3KOJOTUYECKOI'O MBIIUICHHUS;

--- BOCIIUTaHUE YMCTBEHHOTO TPY/1a;

--- BOCIIUTAHUE OTBETCTBEHHOCTH 3a PE3YJbTaThl
yueOHOro Tpy/Ja, IOHUMaHHe ero 3HAaYUMMOCTH,
co0JTI0/IeHHE TEXHUKU 0€30MacHOCTH,;

--- BOCIIUTaHUE OOIIEH KyJIbTyphl, 3CTETHUECKOTO
BOCIIPUATHS OKPYXKAIOIIET0; CO3JaHUE YCIOBUN JUIs
pEeaIbHOM CaMOOLIEHKH YYallluXCsl, pealIn3alliy €ro Kak
JUYHOCTH.

10

AJ'[B)I@FI/IHBI N KE€TOHBI.

--- BOCIUTAHHUE 3KOJIOTUYECKOTO MBIIUICHUS;

--- BOCIIUTAHUE YMCTBEHHOTO TPY/a;

--- BOCIIUTAHHE OTBETCTBEHHOCTH 32 PE3YJIbTaThI
yueOHOTro Tpyaa, IOHUMaHHUE ero 3HAYUMOCTH,
COOIOZICHHE TEXHUKHU 0€30MaCHOCTH;




--- BOCIIUTaHUE OOIIEH KyJIbTypBhl, 3CTETHUYECKOTO
BOCIIPHUSATHS OKPY’KAIOIIEr0; CO31aHUE YCIOBUN JIs
peanbHON CAaMOOLIEHKH YYalIUXCsl, PEaIn3ally ero KaKk
JIMYHOCTH.

Kap6OHOBBIC KHCJIOTBI 1 UX
IIPpOU3BOJIHELIC.

--- BOCIIUTAHUE HKOJIOTHYECKOT0 MBIIIJICHUS;

--- BOCIIUTaHUE YMCTBEHHOI'O TPY/a;

--- BOCIIMTaHNE OTBETCTBEHHOCTH 3a PE3yJIbTaThl
y4eOHOro Tpy/Ja, IOHUMaHHUE €ro 3HAaYMMOCTH,
co0III0/ICHIE TEXHUKU 0€301MacHOCTH,

--- BOCIIUTaHUE OOIIEeH KyJIbTyphl, 3CTETHYECKOTO
BOCIPUATHS OKPYXKAIOIIET0; CO3JaHUE YCIOBUMN IS
peanbHOM CAMOOLEHKH YYallluXCs, pealn3aliy ero Kak
JUYHOCTH.

14

VYrieBoabl.

--- BOCIIMTAHNE HKOJIOTHYECKOT0 MBIIIJICHUS;

--- BOCIIMTaHUE YMCTBEHHOI'O TPY/a;

--- BOCIIMTaHNE OTBETCTBEHHOCTH 34 PE3YJIbTaThl
y4eOHOro TpyJa, HOHUMaHHUE €ro 3HaYUMOCTH,
co0JIr0JIeHNE TEXHUKU 0€30I1aCHOCTH.

AMUHBI

--- BOCIIUTAHHE DKOJIOTHYECKOTO MBIIIUICHHS;
--- BOCIIUTAHUE YMCTBEHHOTO TPY/Ia;

--- BOCIIUTAHNE OTBETCTBEHHOCTH 32 PE3yJIbTaThI
y4eOHOTro Tpy/Ja, MIOHUMaHHUE ero 3HAYUMOCTH,
COOII0IEHNE TEXHUKU O€30IIaCHOCTH.

[Ipupoaubie
a30TcojepKallue
COCIUHEHHUS.

--- BOCIIMTAHUE DKOJIOTHUUECKOTO MBIIIJICHH;
--- BOCIIUTAHUE YMCTBEHHOTO TPY/a;

--- BOCIIUTAHUE OTBETCTBEHHOCTH 3a PE3yIbTaThl
y4eOHOTro Tpy/a, MIOHUMaHHUE ero 3HAYUMOCTH,
COOII0IEHNE TEXHUKU O€30IIaCHOCTH.

10

[ToBTOpEHUE OCHOBHBIX
BOIIPOCOB Kypca.

--=- BOCIIMTAHHUC DSKOJOIHYCCKOI'O MBIIIJICHH,

--- BOCIIUTAHUC YMCTBCHHOTO TpYyZAa,

--- BOCIIUTAHUC OTBCTCTBCHHOCTH 3a PC3YJIbTATLL
y‘-IC6HOl“O TpyAa, IOHUMAHUC €0 3HAYUMOCTH,
CO6HIOIICHI/IC TEXHHMKH 0€30IaCHOCTH.

Bcero

102

11 kiaace

HazBanue teMnl

KroueBble BocIIMTaTeIbHEIS 3agaun

Komnuec
TBO
4acoB

Crtpoenue aToma.

--- BOCIIUTAHUC 3KOJIOTNYCCKU I'PAMOTHOI'O OTHOIICHU

11




[Tepuoanueckuii 3aKOH U
IIEpUONYECKAs CUCTEMA.

K OKpYKarolleu cpene;

--- BOCIIUTAHUC YBAKCHUSA K IPOTUBOIIOJIOKHOMY
MHCHUIO, YYBCTBA COIICPCIKUBAHUA, HYBCTBA
OTBETCTBEHHOCTH 3a CBOU IIOCTYIIKH, CJIOBA.

Xumudeckas CBSI3b U
CTPOCHHUEC BCIICCTBA

--- BOCIINTaHUE YMEHUS BECTH IUCKYCCHUIO, y4aCTBOBATb
B KOJUIEKTUBHOM OOCYKIEHUHU BOIIPOCOB;

--- BOCIINTAHUE YyBCTBA OTBETCTBEHHOCTH 32
IIPUMEHEHHUE MTOJIYYCHHBIX 3HAHUM U YMEHHUH.

JlucriepcHble CUCTEMBI U
pacTBOPHI.

--- BOCIIUTAHHUE OTBETCTBEHHOCTH 3a PE3yJIbTaThl
y4eOHOro Tpy/la, HIOHUMAaHUE €ro 3HAaUUMOCTH,
coOr0ZIeHre TEXHUKU 0€30MacHOCTH;

--- BOCIIUTAHUC YMCHUA CIYIIAaTb U OBITE
YCJIbIIIAHHBIMHU
--- BOCIIUTAHUC KYJIbTYPbl YMCTBCHHOI'O TpYyJa U

CCTCCTBCHHO-MAaTCPUAINCTHICCKOI'O MUPOBO33PCHUA.

3aKOHOMEPHOCTHU
MIPOTEKAHUS XUMHUECKUX
peaKiuid.

--- BOCITUTAHHUE OTBETCTBEHHOCTH 32 PE3yJIbTaThl
y4eOHOr0 Tpy/la, TOHUMaHUE €ro 3HAUUMOCTH,
coOroZieHre TEXHUKU 0€30MacHOCTH;

--- BOCIIUTaHUE YMEHHUS CIIyIIATh U OBITH
YCIIBIIIAHHBIMU;
--- BOCIIUTaHUE KYJIbTYPbl YMCTBEHHOI'O TPYy/la U

C€CTCCTBCHHO-MAaTCPUAITNCTUICCKOT'O MUPOBO33PCHUA.

10

XUMHUYECKUE PEAKLIUU B
BOJIHBIX PacTBOPAX

=== BOCIIUTAHHUC OTBCTCTBCHHOCTH 3a pCSYJ'II)TaTI)I
y4eOHOro Tpy/a, MIOHUMaHHUE ero 3HAYUMOCTH,
CcOOII0IeHrE TEXHUKHU O€30IIaCHOCTH

--- BOCIIUTaHUE YMEHHUS CIIyIaTh U ObITH
YCIIBIIIAaHHBIMU;
--- BOCIIUTAHNE KYJIbTYpbl YMCTBEHHOI'O TPyAa U

C€CTCCTBCHHO-MAaTCPUAIINCTUICCKOT'O MUPOBO33PCHUA.

OKHUCIIUTEITLHO-
BOCCTAHOBUTEIILHBIE
MTPOIIECCHI.

--- BOCIIUTAHUE OTBETCTBEHHOCTH 3a PE3yIbTaThl
yueOHOro Tpy/aa, MOHUMaHHUe ero 3HAYUMOCTH,
cOOII0IeHrEe TEXHUKHU O€30IIaCHOCTH

--- BOCIIUTaHUE YMEHHUS CIIyIIaTh U ObITH
YCIIBIIIaHHBIMU;
--- BOCIIUTAHNE KYJIbTYpbl YMCTBEHHOI'O TPyAa U

CCTECCTBCHHO-MATCPUAITUCTHUICCKOTIO MUPOBO33PCHUS.

Hemeraminl.

--- BOCIIUTAHNE YBA)KEHUS! K HAYYHOMY MO3HAHUIO U
yOeXAeHHsI B ICHHOCTH HAYYHBIX 3HAHUH IS Pa3HBIX
oOacreil 4eI0BeUeCKOU JIeATeIbHOCTH, JIJIs
TOBCEIHEBHOM KU3HU YEJIOBEKa;

--- (G OPMHUPOBAHKME YMEHHUSI CIYIIATh CBOMX TOBAPHIICH,
paboTaTh B KOJJIEKTHBE; JaBaTh CAMOOIICHKY.

20



https://pandia.ru/text/category/koll/

MeTtamiel.

--- BOCIIUTAHHUE OTBETCTBEHHOCTH 3a PE3yJIbTaThl
y4eOHOro Tpy/la, HIOHUMAHUE €ro 3HAaUUMOCTH,
COOJTIOZICHNE TEXHUKHU 0€301IaCHOCTH;

--- BOCIIUTaHUE YMEHUS CIIyLIaTh U ObITh
YCIIBIIaHHBIMU;
--- BOCIIMTAHUE KYJIbTYpbl YMCTBEHHOI'O TPYAA U

€CTECTBCHHO-MATCPHUAITUCTHUICCKOIO MUPOBO33PCHHUS.

11

XUMUYECKUHN MTPAKTUKYM. --- BOCIIUTAHHUE OTBETCTBEHHOCTH 3a PE3yJIbTaThl 8
y4eOHOro Tpy/la, HIOHUMAHUE €ro 3HAaUUMOCTH,
COOJII0IcHHE TEXHUKH 0€30I1aCHOCTH,
--- BOCITUTAHHUE YMEHUS CIIyIIaTh U ObITh
YCJIBIIIIAHHBIMHU.
[ToBTOpEHNE OCHOBHBIX --- BOCIIUTAHUE YBA)KEHUS K HAYYHOMY IIO3HAHUIO U 6
BOIIPOCOB Kypca «O0mas yOeXAeHHsI B LICHHOCTH HAYYHBIX 3HAHUU JJIS1 Pa3HBIX
XUMUSD) obJiacTeil yeI0BeYeCKOM AeATeIbHOCTH, IS
IMOBCEAHEBHOM KM3HU YEI0BEKA.
Bcero 99
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