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1. Ilnanupyemble pe3yJabTaThl 0CBOEHHS YYeOHOTr0 MpeaMeTa XUMHS
npe}lCTaBﬂeHHaﬂ nporpaMmma 06CCHC‘{I/IBaeT JAOCTUIXKCHUEC JIMYHOCTHBIX, METAINIPEAMETHBIX U IPEAMETHBIX PE3YJIbTATOB OCBOCHHUA NPEAMETA.

Jluunocmuble pe3ynonanbl 00y4eHus

VueHuk Hay4uTCs:
3HAMb U NOHUMAMDb:

OCHOBHBIE HCTOPHYECKHE COOBITHS, CBSI3aHHBIC C PAa3BUTHEM XUMHH W OOLIECTBA; JOCTHXKCHUS B OOJACTH XMMHHM M KYJIbTYpHBIE Tpaauluu (B
YaCTHOCTH, HAay4HbIE TpPaJUIMU) CBOECIl CTpaHbl; OOLIEMHPOBBIE MOCTHKEHHS B OOJIACTH XHMHM; OCHOBBI 3[J0pPOBOrO 00pa3a »KW3HH; TpaBUia
MOBEJICHHUs B YPE3BbIYAMHBIX CHTYALMSX, CBSI3aHHBIX C BO3AEHCTBHEM DPA3JMYHBIX BELIECTB; COLMAIbHYIO 3HAYMMOCTb U COJAEp)KaHue npodeccui,
CBSI3aHHBIX C XMMHEI; OCHOBHbIC IpaBa W OOSM3aHHOCTH TpaKIaHWHA (B TOM YHCJIE YYalllerocs), CBA3aHHbIE C JIMYHOCTHBIM, IIPO(ECCHOHANBHBIM H
JKU3HEHHBIM CaMOOTIPE/ICIICHNEM;

ucnvlmoleams.

YYBCTBO TOPJOCTH 3a POCCHMCKYI0O XHMHYECKYIO HAYKY M YBO)KEHHE K UCTOPHUH €€ PasBUTHs; YBOKEHHE M NMPUHATHE NOCTHKEHHH XHMHUH B MHPE;
YBOKCHHE K OKPYKAMOMIUM (ydalluMcsl, YIUTENSAM, POAUTENSAM U Ap.) — YMETh CIyLIaTh W CIBIIATH MapTHEpa, MPU3HABAaTh MPABO KAKIOr0 Ha
COOCTBEHHOE MHEHHE M HPHHUMATh PEIICHHS C YYSTOM IMO3UIIUIl BCEX YIACTHHUKOB; CAMOYBaXKCHHE U YMOLMOHAIBHO-IIOJIOKUTEIBHOE OTHOILCHHE K
cebe;

npusHaeams.
LECHHOCTH 3I0POBBSA (CBOCFO U IpYyrux n}oneﬁ); HCO6XOZ[I/IMOCTI> CaMOBBIPpAXXEHUS, CaMOpeaTn3auu, COOUAIbHOTO MMPU3HAHUS,
oco3Hasamy.:

TOTOBHOCTH (I/IJ'H/I HBI‘OTOBHOCTL) K CaMOCTOSTCIIbHBIM ITOCTYIIKaM M HeﬁCTBHﬂM, MIPUHATHIO OTBETCTBEHHOCTH 3a HUX PE3YJIbTAThl; TOTOBHOCTH (I/IJ'II/I
HeFOTOBHOCTb) OTKPBITO BbIpaXXaTh U OTCTAUBATH CBOIO MO3ULIHIO U KPUTUYHO OTHOCUTBHCA K CBOMM ITOCTYIIKAM ;
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npOABIAMb .

JI0OpO’KENaTeNbHOCTh, JOBEPUE U BHUMATEIBHOCTb K JIIO/SIM, TOTOBHOCTh K COTPYAHHYECTBY M JPYKO€, OKAa3aHUIO MOMOIIM HYXXIAIOIIUMCS B Hel;
YCTOWYMBEINA IT03HABATENIBHBIH WHTEPEC, WHHUIMATHBY M JTIO003HATENHHOCTh B HM3YYCHHHM MHUpA BELIECTB W PEAKLUH; IEJICyCTPEeMIICHHOCTh H
HACTOIYMBOCTD B IOCTHIXKEHUH LieNiel, TOTOBHOCTB K MPEOI0ICHHUIO TPYIHOCTEH; yOXKIEHHOCTh B BO3MOKHOCTH TIO3HAHMSI TPUPO/IBI, HEOOXOJUMOCTH
Pa3syMHOT'0 HCHOJIB30BAHUS IOCTXEHUH HAyKH U TEXHOJOTHH JUlsl pa3BUTHS OOLIECTBa,;

ymemv.
YCTaHABJIMBATh CBS3b MY LEIbI0 M3YYEHHSI XMMHHU M TEM, JUIS Yer0 OHA OCYIIECTBIAETCS (MOTUBAMH);

BBIITOJIHATE NPOTHOCTUYCCKYIO CaMOOLICHKY, PETryJIUPYIOIYI0 aKTUBHOCTb JIMYHOCTH HaA 3TaIlC €€ BKIIIOUCHUS B HOBBIN BUJT JACATCIBHOCTH, CBSI3aHHBII
C Ha4YaJIOM U3Y4YCHHA HOBOTO y‘IeGHOI‘O npeaMeTa — XUMHUH,

BBIITOJIHATE KOPPUTHPYIOLIYIO CAMOOLICHKY, 3aKIIIOYAIOIIYIOCs B KOHTPOJIC 3a IMPOLECCOM U3YyUCHHS XUMUU U BHECCHUU H€06XOI[I/IMLIX KOPPEKTUBOB,
COOTBETCTBYIOIIUX 3TAallaM U criocobam N3Yy4UCHUS KypCa XUMUH;

CTPOUTH JKU3HCHHBIC U HpO(I)eCCHOHaJ'I]:HbIe IUTIaHbl ¢ YYE€TOM KOHKPETHBIX COLHAJIbHO-HCTOPUYECKUX, TMOJUTHYECKUX U DKOHOMHUYCCKUX yCHOBHP‘I;
0CO3HaBaTh COOCTBEHHBIE LICHHOCTH U UX COOTBECTCTBUC IIPUHUMACMBIM B )XKHU3HU PCUICHUSIM

BECTHU AHUAJIOT HA OCHOBE PaBHOIPABHBIX OTHOILIEHUH ¥ B3aHMHOTO YBAXKCHUA,

BBIJICTISATh HPABCTBEHHBIN aCIEKT MOBEJICHHUS U COOTHOCHUTDH MOCTYNKHU (CBOM M JPYIHX JIOJCH) U COOBITHS C NPUHATHIMH dTHYSCKHMH HOPMAaMH; B
npejesax CBOMX BO3MOXHOCTEH IMPOTHBOJEHCTBOBATH IEHCTBHSAM W BIMSAHHAM, HPEICTABISIONMM Yrpo3y >KHU3HH, 3J0POBBI0 M 0€30MacHOCTH
JIMYHOCTH U OOIIIEeCTBA.

Memanpedmemuble pe3yiomamol 00y4eHUs

Ilo3nasamensnote YY/I:

B nporiecce n3ydeHUs! XUMUH YHCHUK HAyYHUTCS:

®aHAIN3NPOBATH, CPABHUBATH, KIIACCU(HUINPOBATH M 0000IIATh (haKTHI U SIBJICHUS. BBIABIATH NPUYMHBI U CICICTBUS IIPOCTHIX SBICHHUH.
®OCYIIECTBIIATh CpPaBHEHHE, KIACCH(UKALWIO, CaMOCTOSTEIBHO BBIOMpas OCHOBAaHHMS W KPUTEPHH ISl YKa3aHHBIX JIOTWYECKUX OIllepanuii;
®CTPOUTB JIOTHYECKOE PACCYXJICHNE, BKIOYAOIIEee YCTAHOBICHUE IPHYNHHO-CIICICTBEHHBIX CBS3CH.

©C03/1aBaTh CXEMaTHYECKUE MO/JIEIH C BBIICIICHUEM CYILIECTBEHHBIX XapaKTEPHCTHK 00OBEKTa.
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®COCTaBIISIT TE3UCHI, PA3INYHBIC BUIBI IUIAHOB (IIPOCTHIX, CIIOKHBIX), IPEO0OPa3OBbIBATH HHH)OPMAIINIO U3 OJHOTO BHAA B APYroii(TabiHily B TEKCT U
p.).

eyMEThb OIpEACIATh BO3MOXKHBIC HCTOYHHKH HEOOXOJUMBIX CBEACHHUI, MPOU3BOAUTH IOMCK HMH(OPMALMH, aHAIU3HUPOBATH U OLCHHBATH €&
JIOCTOBEPHOCTb.

®OCYLICCTBIISATh PACHIMPEHHBIN MOUCK HHYOPMALIUHU C HCIIOIb30BaHHEM pecypcoB OubinoTek u MHTepHeTa.

®CUUTHIBATH HH(YOPMALIUIO, TIPESJCTABICHHYIO C UCIIOJIb30BaHHEM PaHee HeM3BECTHBIX 3HAKOB (CHMBOJIOB) MPU HAIWYHH HCTOYHHKA, COAEPIKAILETO UX
TOJIKOBAHHE.

©C0371aBaTh MOJCIM M CXEMbI [T PEIICHHS 3a/1ad.

®IICPEBOAUTH CIOKHYIO [0 COCTABY HH(POPMAIIHIO U3 rpadIecKOro Wi CHMBOJIBHOTO MPEACTABICHHS B TEKCT U HA0OO0POT.

®yCTAHABJIMBATH B3aUMOCBS3b OIMCAHHBIX B TEKCTE COOBITHIA, SIBJICHHUIA, POLIECCOB.

®y4aCTBOBATH B IPOCKTHO-UCCIICA0BATEIBCKON EATEIbHOCTH.

®IIPOBOJIUTH HAOIIOCHUE M IKCIIEPUMEHT I10J] PYKOBOJICTBOM YUHTENsI, OCYILIECTBIATH BbIOOp Hanbosee 3(PEKTHBHBIX CIIOCOOOB pellieHUs 3a1ay B
3aBHCHMOCTH OT KOHKPETHBIX YCIOBHIA;

®/1aBaTh OMPE/ICICHNE MOHITHIM

®OCYIIECTBIATH CPABHECHHE, CEPUALINIO U KIACCH(HKAIIMIO, CAMOCTOSITEIFHO BRIOHPAs OCHOBAHUS M KPUTEPHUH JUTSL YKA3aHHBIX JIOTHUECKUX OTICPaLnii,
CTPOUTH KJIACCH(HKALUIO HAa OCHOBE IMXOTOMHYECKOTO JeJeHHS (Ha OCHOBE OTPHIAHHUS), CTPOUTH JIOTHYECKOE PACCYXICHHE, BKIIOYArOIIee
YCTaHOBJICHUE IPHYMHHO-CIICACTBEHHBIX CBs3¢eil; 0OBSCHATH ABJICHMUSA, IPOLIECCHI, CBSI3H U OTHOLICHHS, BHISBIISIEMbIC B XO/1¢ HCCIICAOBAHNS;

3HATh OCHOBBI O3HAKOMHTEJIBHOTO YTCHHS; 3HATH OCHOBBI YCBAaWMBAIOLIErO YTCHHS, YMETh CTPYKTYPHPOBATH TEKCTHI (BBIACTATH TIJIABHOE H
BTOPOCTEIEHHOE, TJIABHYIO H/CKO TEKCTa, BEICTPAUBATh IIOCICI0BATEIBHOCTD OMUCHIBAEMBIX COOBITHIA)

®CTaBHUTH NPOOJIEMY, apryMEHTHPOBATh €€ aKTyalIbHOCTb.

®CaMOCTOSITEIIBHO [IPOBOJUTH HCCIICOBAHNE HA OCHOBE IIPHMEHEHHSI METOIOB HAOIOACHHS U SKCIICPUMEHTA,;

Pezynamuenvie YY/I:

VY4eHHUK HayduTCs:

* [[eJICTIOJIAraH IO, BKITIOYAs TOCTAHOBKY HOBBIX LieJiel, peoOpa3oBaHue MPAKTUIECKOH 3aJa4u B O3HABATEIbHYIO;

* CAMOCTOSATEIBHO aHATM3UPOBATE YCIOBUS JOCTHKEHUS 1IEIM HA OCHOBE y4€Ta BBIICICHHBIX YYUTEIEM OPUSHTHPOB ICHCTBUS B HOBOM yueOHOM
Marepuaie;

* [UTAHUPOBATH IYTH JIOCTIIKCHHUS LIEICH;

* YCTAQHABIIUBATD LEJIEBBIC IPHOPHUTETHI;

* YMETh CaMOCTOSITENILHO KOHTPOJIMPOBATh CBOE BPEMs M yIPABIIAThH UM;

* IPUHUMATh PELICHUS B IPOOJIIEMHOM CUTYAIIMU HA OCHOBE I1€PErOBOPOB;
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* OCYIIECTBIISITh KOHCTATHPYIOIINH U MPEABOCXHUIIAIONIMI KOHTPOJIb MO PE3YNBTATy M MO CHOCO0Y NEHCTBHS; aKTyalbHbIH KOHTPOJb Ha YPOBHE
MPOU3BOJILHOTO BHUMAHUS,

* AJICKBAaTHO CaMOCTOSTCIBHO OLICHHUBATH l'lpaBl/IJ'leOCTb BBIIIOJIHCHU A }le]?'ICTBHﬂ U BHOCHTH HeOGXOﬂI/IMbIe KOppeKTI/IBbI B HCIIOJIHCHHEC KakK B
KOHIIE ICUCTBUSI, TAK U 10 XOJIy €r0 pealn3aliiu;

* OCHOBaM IPOTHO3HMPOBAHMUS KaK MPeIBHACHHS OYyIMX COOBITUI 1 pa3BUTHS IpoLiecca.

Kommynukamuenwvie YY/[

VUeHUK HAYIHTCS:

* YIUTHIBATH PAa3HbIC MHEHHS M CTPEMUTHCS K KOOPANHAIMY PA3INYHbIX O3ULUHA B COTPYIHUYECTBE;

* (hopMyIIHpOBaTh COOCTBEHHOE MHEHHE U MO3ULHIO0, apPTYMEHTUPOBATh U KOOPAWHUPOBATH €€ C MOZULHUSIMH HapTHEPOB B COTPYAHHYECTBE TIPH
BBIPA0OTKE OOIIETro PeIIeH s B COBMECTHOW ESITEIbHOCTH;

* YCTAHABJIUBATh U CPABHUBATH Pa3HbIC TOUYKU 3PEHHS, MPEK/IE YeM IIPHHAMATD PELICHUS U JIeaTh BHIOOD;

* apryMEHTHPOBATH CBOIO TOYKY 3PEHHS, CIOPUTH M OTCTAUBATh CBOIO MO3ULIUIO HE BPaXKICOHBIM ISl OMIIIOHEHTOB 00pasoMm;

* 33/1aBaTh BOIIPOCHI, HEOOXOAUMBIE ISl OPraHU3allui COOCTBEHHOI! ACSATENLHOCTH U COTPYAHHYECTBA C TTapTHEPOM;

* OCYILECTBIISTH B3aUMHBII KOHTPOJIb ¥ OKa3bIBaTh B COTPYAHHYECTBE HEOOXOJUMYIO B3aHMOIIOMOILIb;

* aJICKBAaTHO HCIIOJIB30BAThH peqb JUIA l'lJ'laHPIpOBaHI/Iﬂ H perynslunn CBOeﬁ JACATCIIBHOCTH,

* QJICKBaTHO HCIIOJIb30BaTh PEUEBBIC CPEACTBA JUIS PELICHUS Pa3IMYHBIX KOMMYHHMKATHUBHBIX 3a/1ad; BIAJETh YCTHOH M IMHMCHMEHHOH pedblo;
CTPOUTH MOHOJIOTHYECKOE KOHTEKCTHOE BBICKA3bIBAHUE;

* OPraHU30BbIBATH U [UIAHUPOBATH y4eOHOE COTPYJHUUYECTBO C YUHTENIEM U CBEPCTHUKAMM, ONPENEISTh eI U QYHKIMU Y4aCTHHKOB, COCOOBI
B3aMMOJICHCTBUS; IUIAHUPOBATh O0LIHE CIIOCOOBI paboTHI;

* OCYILIECTBISTH KOHTPOJIb, KOPPEKIHIO, OLICHKY IeHCTBUIT TapTHEPA, yMETh yOSKAATh;

* paboTaTh B TpyINIle — YCTaHABIMWBaTh pabouue OTHOWICHUS, YP(EKTHBHO COTPYAHHYATH M CIIOCOOCTBOBATH MPOIYKTHBHOW KOOIEpAIIWH;
UHTETPUPOBATHLCS B IPYIILY CBEPCTHUKOB M CTPOUTH MTPOJYKTUBHOE B3aUMO/ICHCTBHE CO CBEPCTHUKAMU U B3POCIIBIMU;

* OCHOBaM KOMMYHHUKATHBHOM peIieKCcHH;

* UCIIOJIB30BAaTh aJICKBATHBIC A3BIKOBBIC CPEACTBA I 0T06pa>1<eH1/1;1 CBOUX YYBCTB, MBICHeﬁ, MOTHBOB U HOTpeﬁHOCTCfI;
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* oToOpaxaTh B peur (OIMCaHHE, 00BICHEHHE) COAEPKaHUE COBEPIIAEMBIX JeHCTBHI Kak B ()opMe IPOMKOH COLHAIN3UPOBAHHON PeuH, Tak U B
(dopMe BHyTpEHHEH pedn.

[peamer xumus obecrieynT MpeAMeTHbIE Pe3yIbTaThl:

1) chopMUpPOBaHHOCTH MPEACTABICHUNA O MECTe XHMHH B COBPEMEHHO# HAydyHOH KapTHHE MHpa, MOHUMAaHHE POJIM XUMHH B (HOPMHUPOBAHUH
Kpyrosopa 1 (yHKIMOHAJIbHON IPAMOTHOCTH YeJIOBEKa IS PEIICHUsI IPAKTHIECKUX 3a1a4;

2) BHaJIcHNE OCHOBOIIOJATAIOMNMHI XMMUYECKUMHI MOHATHAMY, TEOPHUSMH, 3aKOHAMH M 3aKOHOMEPHOCTSIMH; YBEPEHHOE IOJIb30BaHUE XUMHUYECKOH
TEPMHHOJIOTUEN U CUMBOJIUKOI];

3) BilaicHHE OCHOBHBIMH METOJIaMH HAYYHOTO INO3HAHMS, UCIOJB3yeMbIMA B XUMHHU: HAOJIIOJICHUE, ONMHCAaHHE, U3MEPEHUE, SKCIEPHMEHT; YMCHHE
00pabaTbIBaTh, OOBICHATD PE3yNbTaThl MPOBEICHHBIX ONBITOB W JIENaTh BBIBOJbI; TOTOBHOCTH M CIIOCOOHOCTH NPHMEHSTH METOMABI MO3HAHHUS IMPH
pELICHUH MPaKTHYECKUX 3a/1a4;

4) copMUpPOBAHHOCTH YMEHHS 1aBaTh KOJIWYECTBEHHBIE OLIEHKU U ITPOBOIUTH PACYETHI [0 XMMHYECKHM (HOopMysiaM U ypaBHEHHSIM;

5) BiajeHUe IPaBUIIAMU TEXHUKU OE30MaCHOCTH MPH UCIIOJIB30BAaHUH XUMUUYECKHX BEIECTB;

6) chopMHPOBAHHOCTH COOCTBEHHOM MO3MIMH 110 OTHOIICHUIO K XUMHYECKOH HH(DOPMALMH, TIOTy4aeMO U3 pa3HbIX HCTOYHUKOB,;

7) nst 00y4aroIUXCsl ¢ OrpaHUYECHHBIMU BO3MOXKHOCTSIMH 3/I0POBBSI OBJIA/ICHUE OCHOBHBIMH JJOCTYITHBIMH METOJJAMU Hay4HOTO TIO3HAHWU S,

8) [ cienbIX M CIabOBUAAIIMX OOYYJaroNIMXCsS OBJAJCHUE IpaBHJIAMHU 3allFCH XHMHUYECKHX (OPMYJI C HCIIOJIB30BAHHEM pelibeHO-TOUeUHOI
cucrembl 0003HaueHuii JI.bpaiins.

Pabouas mporpaMma MoJHOCTHIO BKIIIOYAET B ce0sl CO/IepIKaHUe IIPUMEPHOIT IPOTrpaMMBI 110 XUMUH TSl CPEAHEH LIKOJIBI.

2. COAEP)KAHUE YUYEBHOI'O IPEAMETA XUMMUS
Coaeprxxanue Kypca OpraHu4eckoil XuMHHI
(10 kmnacc)
1. Beenenue. Topusi cTpoeHHs OpraHH4YecKHX coenHeHuii (3 yac)

Ipenmer opranmyeckoit xumun. CpaBHEHUE OPraHUYECKHX COCTUHEHHUH C HEOPraHMYeCKUMU. [IpupoHbIe, NCKYCCTBEHHBIE U CHHTETHYECKUE
OpraHM4YecKHe COCOUHEHMs. BalleHTHOCTh, XMMHYECKOE CTPOEHHME KaK IOPSANOK COCIUHEHHS aTOMOB B MOJIEKYJIE COTJIACHO MX BAaJICHTHOCTH.
OCHOBHBIE TOJIOKEHHUS TEOPUU XUMHUYECKOTO CTPOCHUS OPraHUYeCKHX coequHeHH. [ToHsATHE 0 rOMOJOTHHM M TOMOJOTaX, H30MEPUH H M30MEpax.
Xumunueckue GopMyIbl U MOJIEIH MOJIEKY B OPraHUYECKON XUMHMHU.

,ZZeMoncmpauuu. Monenu MOJIEKYJI TOMOJIOTOB W U30MEPOB OPTaHUYCCKUX COQHHHCHHﬁ.

2. Yr1eBoaopoabl M X NMPHPOIHbIE HCTOYHHKH (9 1)
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IMpupoansiii ra3. IIpupoauslii ra3 kak Tomauso. [IpenmyiecTa NpupoAHOTo rasa nepes ApyrumMu BuaMu Torinsa. CoctaB pUPOJHOTO rasa.

AJKaHBI: TOMOJIOTHYECKUH psJl, H30MEPUsI U HOMEHKIATypa ajJKaHOB. XMMHUYECKHE CBOMCTBA alKaHOB (Ha NpHUMEpe METaHa M DTaHa): FOPeHHe,
3aMeLIeHHUe, PA3NIOKEHHE U ACTHApUpoBaHye. IIpiMeHeHne aJKkaHOB Ha OCHOBE CBOCTB.

AJKeHbl. DTWIIEH, €ero nojydeHue (IEeruiApupoBaHUEM dTaHa M AETrHjapaTalued sTaHoja). XMMHYECKHEe CBOWCTBA ITWIICHA: TOPEHUE, KaueCTBEHHBIE
peakuuun (oOecrBeyrBaHHE OpPOMHOW BOJBI M pacTBOpa IEpMaHTraHaTa Kajus), THApaTanys, rnoauMepusaiws. [lommaTuieH, ero cBoWcTBa M
npuMeHeHue. [IpumMeHeHne STHIeHa Ha OCHOBE CBOMCTB.

AJ'IKaZ[I/IGHBI U KaydyKu. Iloustue 00 AJIKaJUCHAaX KakK YIJIEBOJAOpoAax C ABYMs JNIBOMHBIMU CBSI3SIMU. XHMHUYECKUE CBOWCTBA 6yTa£[I/ICHa-1,3 u
H30IIpeHa: 06CCHB€‘II/IBKHI/I€ 6pOMHOI>'I BOJBI U ITOJIUMEpU3allua B KayIyKH. Pe3una.

ANKHMHBL. ALETHIICH, €r0 NMOJy4eHHE MUPOJIM30M METaHa M KapOWIHBIM CHOCOOOM. XMMHYECKHE CBOMCTBA alleTHJICHA: FOpPEHHE, 00eCIBEUNBAHUE
OpOMHOHM BOMBI, MPUCOCIMHEHHE XJIOPOBOIOPOJAA W THAparanus. [IpuMeHeHHe aleTWiIeHa Ha OCHOBE CBOMCTB. Peakius mnonuMmepu3aiuu
BHHWIXJIOpUAA. [I0MMBHHMIXIIOPU U €TO IPUMEHEHHE.

Benson. Ilonydyenne GeH3oa M3 rekcaHa W aleTHIeHa. XHMHYECKHE CBOMCTBAa O€H30J1a: TOPEHHE, TajoreHHUpPOBAaHHME, HUTpOBaHWE. [IpuMeHeHHe
OeH30/1a Ha OCHOBE CBOMCTB.

Hedts. Cocras u nepepaborka Heti. Hedrenponykrel. beH3uH u noxsitue 06 OKTaHOBOM YHCIIE.

Hemoncmpayuu. T'openne MeraHa, sTHiIeHa, aueTwieHa. OTHOLIGHHE METaHa, THICHA, aleTHIeHa U OeH30Jla K pacTBOPY NepMaHraHata Kaius d
Opomuoii Boge. [lonydeHue STuieHa peakuued JerHIpaTaldyd 3TaHONA W JICTOJIMMEPU3AlMK MOJMATHIICHA, alleTHUIICHAa KapOWIHBIM CIOCOOOM.
Pa3noxenue kaydyka npHM HarpeBaHWH, MCIBITAHHE MPOIYKTOB Pa3JIOKEHUs! Ha HenpenenbHOCTh. Komekius o0pa3noB HepTH U HEYTENPOLYKTOB.
Jlabopamopnuvie onvimei. 1. OnpeseneHne 31eMEeHTHOTO COCTaBa OPraHMYeCKUX COeIMHEeHUH. 2. M3roToBiaeHne MoJeneil MoJeKyll yrieBo1opoJIoB. 3.
OOHapyXeHHe HempeebHbIX COSANHEeHUI B kuakux Hedrempoaykrax. 4. [lomydeHue u cBoiicTBa amerwieHa. 5. O3HAKOMIICEHHE C KOJUICKI[HEH
«HedT1p u mpoayKTHI €€ IEpepabOTKI».

3. Kucaopoaconep:kamue opraHuyeckue coequHeHHsl M uX npupoanbie uctoyHuku (11 4) EnuHCTBO XMMHYECKON OpraHW3aIlH JKUBBIX
OpraHn3MoB. XMMHUYECKHI COCTaB KUBBIX oprann3mMoB. Criuptsl. [lonyueHne sTaHona OpOXKEHHUEM TITFOKO3bI U THApaTaliedl THuieHa. [ uapoKcunpHas
rpynna Kak (yHKOuoHanbHas. [IpeacTaBieHHe O BOZOPOJIHOM CBs3M. XMMHYECKHE CBOWCTBA 3TaHOJIA: TOPEHHUE, B3aUMOJICHCTBHE C HATpHEM,
o0pa3oBaHHE MPOCTBIX U CIOXKHBIX 3(QUPOB, OKUCICHHE B anbaerui. [IpuMeHeHne TaHolla Ha OCHOBE CBOMCTB. AJIKOTOJIU3M, €r0 MOCIEIACTBUS U
HpeaynpexaeHue.
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[ToHsATHE O TIpeeTbHBIX MHOTOATOMHBIX CIIMpTax. [JIMIIepHH KaK Ipe/ICTaBUTEIb MHOTOATOMHBIX CIUPTOB. KadecTBeHHAs! peakiys Ha MHOTOATOMHEBIE
cruptsel. [Ipumenenne rnurepuna. Kamennsiit yron b. ®exon. Kokcoxumuueckoe Mpou3BoACTBO U ero npoaykiws. [lonydenue deHona KokcoBaHueM
KaMEHHOTro yriisi. B3anMHoe BiMsiHIE aTOMOB B MOJIEKyJie (peHOJa: B3auMOACHCTBUE C THAPOKCHIOM HATpUs M a30THON KucioToil. [TonukonaeHcanust
¢denona ¢ popmanbaerunoM B denosopopmanbaeruanyo cmoiy. [IpumeHenune ¢eHosa Ha OCHOBE CBOWCTB. Anbieruabl. [lonydeHne anbIerumoB
OKHCJICHHEM COOTBETCTBYIOLIMX CIHUPTOB. XHMMHYECKHE CBOWCTBA allbJIETUAOB: OKHCIEHHE B COOTBETCTBYIOILYIO KHCIOTY M BOCCTaHOBJCHHE B
cooTBercTByIonmii crmpt. [IpuMenenne (opmaipaeruia U aneraibieryia Ha ocHoBe cBoiicTB. KapOonoBbie kucnothl. Ilonydenne kapOOHOBBIX
KUCJIOT OKHCJICHHEM albJeTHIOB. XUMHYECKHE CBOMCTBA YKCYCHOW KHCIOTBL: OOIIME CBOHCTBA C HEOPraHMYECKUMM KHCIOTAMH M PEaKIMs
srepudukanun. [[pumMeHeHne yKCYCHOM KHCIOTHI HA OCHOBE CBOWCTB. BhICIINe )KUpHBIE KHCIOTHI HA IPUMEpPE MTaJbMUTHHOBOW M CTEAPHHOBOI.

Cnoxussie 3¢upbl U xupsl. [lomyuenne crnoxsbix 3¢upoB peakimeil stepudukanuu. CiaoxHbie 3DUPB B MPHPOAE, WX 3HaueHue. lIpuMeHeHue
CJIOXKHBIX 2(GUPOB Ha OcHOBE CBOICTB. XKHpBI Kak cI0KHbIE dGUPbL. XUMHUYECKHE CBOMCTBA )KUPOB: THAPOJIN3 (OMBUICHNE) U TMAPUPOBAHUE JKHKHUX
>KHpoB. [IprMeHeHNe )XUPOB HAa OCHOBE CBOMCTB. YTJIEBOJBI. YTIICBOJBI, MX KiaccH(pUKaImsa: MOHOCaxapuibl (TJII0K03a), JucaxapHsl (caxaposa) u
moJicaxapuapl (Kpaxmaia M [EJUII0N03a). 3HAYeHHE YIIeBOAOB B JKHUBOM MPHUPOJAE M B JKU3HM 4YelOBeka. [JIFOKO3a - BEIIECTBO C JBOHCTBEHHOMN
¢dbyHKIMEH - anpAeruocnupr. XHMHUYECKHE CBOMCTBA TJIIOKO3BI: OKHCICHHE B TJIFOKOHOBYKO KHCIIOTY, BOCCTAaHOBIICHHE B COpOHMT, OpokeHue
(MostouHOKMCIIOE M criupToBOe). [IpuMeHeHne TtoKko3bl Ha OCHOBE CBOWCTB. Jlncaxapu/pl M nosucaxapuabl. [IoHATHE 0 peakusax MOJMKOHACHC AN

Y TH/IPOJTH3a Ha TIPUMEPE B3aUMOIIPEBPAILICHHI: TIIFOK03a <= MOJHCaxapH/I.

Jlemoncmpayuu. OKucIeHne CIupTa B anbaerua. KauecTBeHHast peakiys Ha MHOroatoMHsle cnupThl. Kosekius «KaMeHHBI yroyb 1 IpOAyKThI €ro
nepepaboTku». PacTBopuMOCTh ()eHOJa B BOJE IPU OOBIYHON Temrepartype M HpH HarpeBaHuu. KadecTBeHHbIe peakiuy Ha (eHoJd. Peakuust
«cepeOpsIHOTO 3epKajia» allbJSTHIOB U TIIOKO3bl. OKUCICHHE albICTHIOB M TIIIOKO3bl B KUCJIOTHI ¢ momouibio ruapokcuna menu (I). IMomydenne
YKCYCHO-3THJIOBOTO U YKCYCHO-M30aMuiioBoro 3¢upoB. KauectBeHHas peakuusi Ha kpaxmai. JlabopamopHeie onvimoei. 6. CBOicTBa 3THUIOBOTO
crupra. 7. CpoiictBa rimnepuHa. 8. CoiictBa Qopmanbaeruaa. 9. CpoiictBa ykcycHod kucioTbsl. 10. CoiictBa xwupoB. 11. CpaBHeHHE CBOMCTB
pacTBOPOB MbLIa U CTHpaibHOTO ropouika. 12. Cpoiicta rioko3bl. 13. CBoiicTBa Kpaxmaia.

4. A3oTconeprkalime coeJMHEHUs M NX HAXOKAeHUe B )KUBO# npupozae (6 u)

Awmunel. [onsitue 06 amunax. [lonyueHrne apoMaTHYECKOTO aMHHA - AaHWIMHA - U3 HUTPOOEH30/1a. AHWIIMH KaK OpraHn4ecKoe OCHOBaHue. B3anmHoe
BIMSHUE aTOMOB B MOJICKyJI€ aHWJIMHA: OCJIa0JIeHHEe OCHOBHBIX CBOMCTB M B3aMMOJCHCTBHE C OpoMHOIl BonoH. [IpuMeHeHHe aHWMIMHA Ha OCHOBE
CBOICTB.

AmuHOKHUCIOTHL [lonydyeHne aMHHOKHCIOT U3 KapOOHOBBIX KUCIOT M I'MIPOJIU30M OelkoB. XMMHUYECKHAE CBOMCTBA aMUHOKHCIIOT KaKk aM(OTEpHBIX
OpPraHMYEeCKUX COCIMHEHUH: B3aMMOJCHCTBHE CO IIEJIOYaMH, KHCIOTAaMH M JpYr ¢ ApyroM (peakuusi mosmkonaeHcauuu). IlentuaHas cBsi3e u
noaunentusl. [IpuMeHeHrne aMHHOKUCIIOT Ha OCHOBE CBOWCTB. benku. [lonyuenne GenkoB peakuuei MOJMKOHACHCAUH aMUHOKHCIIOT. [lepBuyHast,
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BTOpHUYHAS U TPETUYHASA CTPYKTYPBI OenkoB. XMMHUYECKUE CBOKMCTBA OEIKOB: TropeHue, ACHaTypalus, rTuApoJIn3 U IBETHLIC pPCaKIIUU. Buoxumuueckue
(byHKI_II/II/I OenkoB. I'eHeTHUECKast CBA3b MEXKY KilacCaMU OpraHUYICCKUX COCIMHEHUN.

HyxnenHoBele kucinoThl. CHHTE3 HYKJIEHHOBBIX KHCIIOT B KJIETKE M3 HyKiIeoTumoB. OOmuil muran cTpoeHus HykieoTHaa. CpaBHEHHE CTPOCHHS U
dyukuuit PHK n JJHK. Pone HykIIeMHOBBIX KHCIOT B XpaHEHHH W Mepeaave HacieAcTBeHHOU mHpopMaiwu. [loHsTHE 0 OMOTEXHOJIOTHH U TEHHOW
WHXCHEPHU.

Jlemoncmpayuu. B3auMoelicTBie aMMHUaka W aHWJIMHA C COJSIHOW KHCIOTOH. Peakims anwnmHa ¢ OpomHOW Bomoi. Jloka3zaTenbCTBO HAWMYUS
(DYHKIHMOHANBHBIX TPYNII B PAacTBOpPAaX aMHUHOKHCIOT. PactBopeHue M ocaxkieHue OenkoB. LIBeTHble peakiMu OElIKOB: KCAaHTOIPOTEHHOBAS U
ouyperosas. ['opeHHe nTHYBETO Nepa U mepcTsiHoM HUTH. Mozaens Monexyist JIHK.

Jlabopamopnovie onvimet. 14. CoiicTBa OEIKOB.
IIpakTHyeckas padora Nel. nentudukanus opraHuIecKUX COSAUHEHUI.
5. BruoJIorH4ecKy aKTHBHbIE OpraHnYecKue coenHenus (3 u)

DepmenTbl. PepMeHTHI KaKk OHOJIOrHUSCKUE KaTalu3aTopsl 0enKkoBoil mpupoasl. OcoOeHHOCTH (YHKIMOHUpOBaHHs (epMeHTOB. Poib (epMeHTOB B
KU3HEAEATEIBHOCTH KMBBIX OPTaHU3MOB U HAPOJHOM XO3sHCTBE.

Butamunsl. [lonstue o ButamuHax. HapynieHus, CBI3aHHbIE ¢ BATAMUHAMK: aBUTAMUHO3bI, THIIOBUTAMHHO3bI U TUIIEPBUTAMUHO3bI. Butamun C kak
MPeICTaBUTENb BOJOPACTBOPUMBIX BATAMHUHOB M BUTAMHH A KaK MpeJICTABUTEINb KHPOPACTBOPUMBIX BUTAMUHOB. ' 0pMoHBL. [T0HSTHE O TOpMOHAX Kak
TYMOPAIBHBIX PETYIATOPAX JKH3HEIESATSIbHOCTH JKHBBIX OPraHm3MOB. VIHCYIMH W aipeHalWH Kak IMPEACTaBUTEIH TOPMOHOB. [Ipo¢mumaktuka
caxapHOro quabera.

Jlekapcra. JlekapCTBeHHass XUMHS: OT MATPOXHMHHU [0 XUMHUOTEparvu. ACMHUPUH. AHTHOMOTHKH W JucOakrepro3. HapkoTHueckue BelecTBa.
Hapkomanusi, 60ops0a ¢ Hell u npodunakrtuka. /Jemoncmpayuu. PasnoxxeHne nepokcuIa BOJOPOJA KaTana3oi ChIPOro Msica W ChIPOTO KapToQers.
Komnexuuss CMC, coneprkanux su3umbl. Vcnbitanue cpeast pactBopa CMC nuaukaTopHoi 6ymaroii. Miutroctpaiuu ¢ gpororpadusiMi )KHBOTHBIX €
pa3IM4HBIMU (opMaMU aBUTAaMHHO30B. KOJUIeKIis BUTAMUHHBIX mpenaparoB. VcnbiTanne cpebl pacTBOpa acCKOPOWHOBOW KHMCIOTHI MHAWKATOPHOM
Oymaroii. McripiTanre anTevHoro npenapara HHCy/MHa Ha 6erok. JlomarHsisi, 1abopaTopHasi 1 aBTOMOOHIIbHAS aNITEYKa.

6. UckyccTBeHHBbIE H CHHTeTHYECKHe MOJIMMepbI (2 4)
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I/ICKyCCTBCHHLIC TIOJIUMEPBI. HOJ’Iy'—ICHI/IC HCKYCCTBCHHBIX IIOJIMMEPOB, KaK IIPOAYKTOB XUMHYECKON MOI[I/I(l)I/IKaLII/II/I IIPUPOJHOIO IMOJIMMEPHOI'O ChIPbS.
I/ICKyCCTBCHHLIC BOJIOKHA ( areTaTHBIN HICIIK, BI/ICKOSH), HMX CBOMCTBA U TIpPUMCHCHHC.

CuHTETHYECKHE OJIMMEPHI. Honyqem/le CHUHTCTUYECKUX IIOJIUMCPOB PEAKUUAMU TMOJUMEPU3ALUU U ITOJIMKOHACHCALIUH. CprKTypa NOJINMEPOB:
HHHeﬁHaﬂ, Pa3BCTBJICHHAsA MW MNPOCTPAHCTBCHHAs. Hpe}lCTaBI/ITeIII/I CHUHTCTHYCCKHUX IIJIaCTMACC. IIOJIM3THJICH HHU3KOroO M BBICOKOI'O JOaBJICHUA,
TIOJIUIIPONTHIIEH U MOJTMBUHUJIXJIOPU . CHUHTETHYECKHEC BOJIOKHA: JlaBCaH, HUTPOH M KaIpoH.

,Hemoncmpauuu. Konnekuus mmactMace u PI3}1€J'IPII’I A3 HUX. KOJ’IJ’ICKHPIH HUCKYCCTBEHHBIX MW CHHTETHYCCKHX BOJIOKOH H M3ACTUNA W3 HHX.
Pacro3naBaHue BOJIOKOH IO OTHOILICHHUIO K Harp€BaHUIO U XUMHUYECKHUM PEAKTUBAM.

Jlabopamopheie onvimet. 15. O3HakoMiieHHe ¢ 00pa3aMu MIacTMAacc, BOJOKOH U KayuykoB. IIpakTuueckasi padora Ne 2. Pacrio3HaBaHue riactMacc
1 BOJIOKOH.

Coaepxxanue Kypca o0ueil XuMuu
(11 kmacc)

1. Ctpoenne BemectBa (18 u)

Meronsl mo3HaHMA B XuMHH. HaydHble MeTOnpl MO3HAHHWSA BEMIECTB M XUMHYECKHMX SBICHUH. Poib SKcmepuMeHTa M TEOpPUH B XHMHH.
MOJEJIMPOBAHUE XUMWYECKUX ITPOLIECCOB.

OCHOBHBIC CBEACHHUSI O CTPOCHHU atoMa. S1apo: mpoTOHBI U HEHTpOHBI. M30TOMNBI. DNEKTPOHBL DIEKTPOHHAsI 000JI0UKa. DHEPreTHYSCKUH YPOBEHb.
OCo0GEHHOCTH CTPOCHHS AIEKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB 4-r0 U 5-T0 1Iepruoa0B nepuoandeckoit cucremsl 1. . Menneneesa (mepexo HbIX
anemMeHToB). [ToHsTHE 00 OpOUTANX. S- 1 P-OpOUTAIN. DICKTPOHHBIC KOH(PUTYpALIUH aTOMOB XUMUYECKUX IEMEHTOB.

[eproanueckuii 3akon JI.UM. MenneneeBa B cBere ydeHuss o crpoeHun aroma. Otkpbitre J{. 1. MeHneneeBbIM TNEPHOAMYECKOTO 3aKOHA.
[eproanueckast cucrema xumudeckux snemeHToB J[. V. MenneneeBa - rpaduyeckoe 0ToOpakeHHE MEPHOIMIECKOro 3akoHA. DUBHYECKHN CMBICI
MOPSAKOBOTO HOMEpa AJIEMEHTa, HOMepa MepHojia U HoMepa Ipymibl. BajgeHTHbIe 371eKTpoHbL. [IpudiHbI ©3MEHEHHs CBOMCTB 3JIEMEHTOB B IIEPHOAX U
rpynmnax (TJaBHbIX HOArPYINax).

[onoxeHre BogOpoaa B MEPHOAMUYECKON cHUCTeMe. 3HaYCHHE MEePHOIMYECKOTO 3aKOHA M TEPHOJMYECKON CHCTEMBI XUMUYecKuxX anementoB /1. U.
MenzeneeBa i1 pa3BUTHUS HAYKH U TIOHUMaHUS XMMHYECKON KapTHHBI MUpa.
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HonHnas xumudeckasi ¢Bsi3b. KaTHOHBI M aHHUOHEI. Knaccmbm(aum{ noHoB. MoHHbBIE KPUCTAIIINICCKUE PCUICTKHU. CaoiicTBa BCIICCTB C 3TUM THIIOM
KpHUCTAJUINYECKUX PEUICTOK.

KoBaneHTHass XUMHYECKasi CBs3b. OJIEKTPOOTPHLATENbHOCTh. [lojisipHas W HemoyisipHas KoBayieHTHble cBsi3u. Jlumonb. IlonsipHOCTH CBSI3M M
HOJSPHOCTh MOJEKyJIbl. OOMEHHBII M JIOHOPHO-aKLENTOPHBIH MEXaHM3Mbl 00pa30BaHHMsS KOBAJICHTHOW CBSI3M. MOJIEKYJISpHbIE M aTOMHBIC

KPUCTAJUIMYECKUE PEIICTKH. CBoIiCcTBa BEIIECTB C 3TUMHU TUIIAMHU KPUCTAITTNYCCKUX PEIIETOK.

Meramyeckas XumMudeckas cBs3b. OCOOEHHOCTH CTPOC€HHA aTOMOB METAJIIOB. Merannuyeckass XHMHYECKas CBsA3b M MeETaJUIM4YecKas
KpuCTaJUIMYECKas PEIICTKaA. CBO¥CTBA BEIIECTB C THM THUIIOM CBSI3H.

Bonoponnas xummueckas cBsA3b. MeXMONEKyIIpHAs U BHYTPUMOJEKYJSIpHAas BOJOPOJHAs CBsI3b. 3HA4UECHHE BOJOPOJHOM CBSI3M AJS OpraHu3aIliu
CTPYKTYp OUOIOINMEPOB.

HOJ’IPIMepI;I. IImactmaccer: TCPMOILIACTBI U PCAKTOIIACTBI, UX MPEACTABUTEIIN U IPUMCHCHUC. Bonokna: IIpUpPOHbIC (paCTI/ITCHLHLIC n )KI/IBOTHI)IC) u
XUMHYCCKHUC (I/ICKyCCTBeHHLIe u CI/IHTCTI/I‘{CCKI/IC), UX NPEACTABUTEIIU U IPUMEHEHUE.

I'azo06pa3Hoe cocTosiHue BemecTBa. TPy arperaTHbIX cOCTOSHUS BOABL. OCOOGHHOCTH CTPOCHHS Ta30B. MOJISpHBIH 00beM ra3000pa3HbIX BEIIECTB.

ITprMeps! ra3000pa3HbIX TPUPOIHBIX CMECeii: BO3IYX, IPUPOIHBIH ra3. 3arps3sHeHue atMocdeps! (KUCIOTHBIE 10XK/IM, TAPHUKOBBIH () dekT) 1 6opbrda
¢ uuM. IIpencTaBuTenu ra3000pasHbIX BEIECTB: BOJOPOJ, KHCIOPO, YTJICKUCIBI ra3, aMMHUaK, 3THiIeH. MX nosydenue, coOupanue U pacro3HaBaHKE.

XKunkoe cocrosinue BeriectBa. Boaa. [Totpebnenue Boasl B ObITy U Ha mpou3BojcTBe. JKecTKOCTh BOJBI U CrocO0BI ee ycTpaHeHus. MuHepaibHbIe
BOJIbl, MX MCIOJIb30BaHUE B CTOJIOBBIX U JICYEOHBIX LIEISX.

)KI/ILLKI/IG KPHUCTAJIJIBI U UX IPUMCHCHHE.

TBepaoe cocrosiHue BeecTBa. AMOP(hHbIE TBEp/IbIe BELIECTBA B IPUPOJE U B XKU3HH YeJIOBEKa, X 3HAUCHHUE U IpUMeHeHne. Kpucramumueckoe
CTPOEHHE BEUIECTBA.

JNucnepcusie cucteMmbl. [IOHSTHE O JUCIEPCHBIX cucTeMax. [lucrepcHas (asa M JIMCHEpPCHOHHAs cpena. Kiaccumbukaiiis IUCIEPCHBIX CHCTEM B
3aBHCHMOCTH OT arperaTHOrO COCTOSIHHS JUCIICPCHON CPeIbl M JUCIICPCHOHHON (ha3bl. I'pyOOANCIePCHBIC CHCTEMBL: 3MYJIBCHH, CYCIICH3HH, a9PO30JIH.

30JI1, TEJIN, IOHATUE O KOJUUIOUJIAX. ToHKOAMCIEPCHBIE CUCTEMBI: TN U 30JIH.

CocTaB BelecTBa 1 cMeceii. Berecta MOJICKYJISIPHOI'O 1 HEMOJICKYJIIPHOT'O CTPOCHUS. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
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TlonsiTue «1o0s» u ee PasHOBUAHOCTU: MaccoBast (IIO.II}I JJICMCHTOB B COCJMHCHHUHU, JOJIsI KOMIIOHCHTA B CMECH - OOJIA HpHMeceﬁ, J0JIs1 paCTBOPEHHOT'O
BCIICCTBA B paCTBOpC) 1 00beMHas. HOJISI BBIXO/Jia ITPOAYKTA pE€aKIuU OT TECOPETUICCKHU BO3MOXKHOI'O.

Jlemoncmpayuu. Paznuunbie GopMbl MEPUOJUYECKON CHCTeMbl XuMmuueckux sineMeHToB J[. Y. MenneneeBa. Mozeinb KpPUCTaNIMUECKO# pELICTKH
xjopuaa Hatpusi. OOpa3lbl MHUHEPAIOB C MOHHOI KPHCTAaJUTMYECKOH PELIeTKON: KalblMTa, TajiuTa. MoAenu KpUCTAIIMYECKUX PELIETOK «CYXOro
npaay (WM mona), anmasa, rpadura (wnm kBapua). Momens monekynsl JTHK. O6pasisr mmactmace (deHosodopmanbaeruinbe, MOINypeTaH,
MOJIUATHIICH, MOJIMIIPOIIMIICH, MOJIUBUHUIXJIOPUA) U u3lenaus u3 HuX. OOpasipbl BOJOKOH (IIEPCTh, LIENK, alleTaTHOE BOJIOKHO, KAallpoH, JIABCaH,
HEHoH) n m3nenus u3 HuX. OOpasnbl HEOPraHUYECKUX IMOJMMEPOB (Cepa IIacTHYecKasi, KBapll, OKCUJ aTIOMHUHHUS, IIPUPOJHBIC aTIOMOCHIMKATHI).
Mopgenp MoJIsipHOTO 00BeMa ra3oB. Tpu arperaTHeIX cocTOsIHUS BoAbl. OOpa3ibl HAKUIIY B YalHUKE U TPyOax LEHTPAILHOTO oToIueHHs. JKecTKkocTh
BOJIBI ¥ CHIOCOOBI ee ycTpaHeHHs. [IpuOopbl Ha KUAKUX KpucTamiax. OOpasubl pa3InyHBIX AUCIIEPCHBIX CHCTEM: 3MYJIbCUH, CYCIICH3HMH, aspo30IieH,
resneit u 3onei. Koarymsus. Cunepesuc. Dpdexr Tunpains.

Jlabopamopnule onvimei. 1. OnpeneneHue THIIA KPUCTAUIMYECKOW PELISTKH BEIIECTBA M ONHMCaHUE ero cBOMCTB. 2. O3HAKOMIICHHE C KOJUIEKLUEH
MOJIMMEPOB: TNIACTMACC M BOJOKOH M HM3Jenus U3 HuX. 3. McmpiTaHue BOABI HA JKECTKOCTh. YCTpaHEHHE KECTKOCTH BOAbL. 4. O3HaKoMJeHue C
MHUHEpaIbHBIMH BoJaMH. 5. O3HaKoMIleHHE C aucrepcHbIME cucteMamu. IlpakTuueckasi padora Nel. [Tonyuenue, coOupaHue u pacro3HaBaHHE
rasos.

2. Xumuyeckue peakuuu (8 u)

Peakiun, waymue 06e3 M3MEHEHHS COCTaBa BEHICCTB. AJUIOTPONHS M AJUIOTPOIHBIC BHAOM3MEHEHWS. I[IPHYHHBI aIOTPONUH HAa MpHMEpe
MoaudHKaIUi KUCIOpoaa, yriiepona u docdopa. O30H, ero Guonormdeckas pois. F30Meps! 1 H30MEpHsL.

Peakuuu, nayniye ¢ U3MEHEHHE COCTaBa BelecTBAa. Peaklny COeAMHEHUS, PAa3JIOKEHHs, 3aMEIICHNsT 1 0OMEHa B HEOPraHWYECKOH M OPTaHUYEeCKOU
xuMuH. Peaknum 3K30- M 3HpoTepmuueckue. TemaoBod 3(dexT XMMHYECKOW peakIi W TEePMOXMMHUYECKHE ypaBHEHHs. Peakumm ropeHwus, Kak
YACTHBIN CITydail K30 TEPMHUUECKUX PEaKIUii.

CKOpOCTh XUMHUYECKON peakiuy. 3aBUCUMOCTh CKOPOCTH XMMUYECKON pPeakiMu OT MPUPOJIbl PEarnpyonX BELIECTB, KOHIEHTPAIUU, TEMIEpaTyphl,
IUTOIIAIM TIOBEPXHOCTH CONPUKOCHOBEHMS M KaTainu3aTopa. Peakinm romo- u rereporeHssie. [lonsTue o xaranmse u katamm3atopax. GepMeHTHI Kak
OMOJIOTHYECKHe KaTalnu3aToOPbl, 0COOCHHOCTH HX (DYHKIIMOHUPOBAHUS.

O6paTI/IMOCTL XUMHYCCKHUX peaKuHﬁ. HeO6paTI/IMI)Ie n 06paTI/IMI>Ie XUMHUYECKUE PEAKIUU. CoCTOosIHUE XUMHYECKOTO PaBHOBECUA I O6paTI/IMI>IX
XUMHYCCKUX peaxunﬁ. Crioco0bl CMEUICHUST XUMHUYECKOI'0O paBHOBECUSI Ha NPUMEPE CUHTE3a aMMUaKa. TTonsTre 00 OCHOBHBIX HaY4YHBIX IIpUHOUNAX
IMpoOU3BOACTBA HA IPUMEPE CUHTE3a aMMHUaKa Ujin CCpHOP’I KHUCJIOTHBI.
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Posb BOIBI B XMMHUYECKOU peakuuu. HcTunnbie PacTBOPHI. PaCTBOpI/IMOCTL n KHaCCI/I(bI/IKaLII/Iﬂ BCIIECTB II0 3TOMY IPHU3HAKY: pacTBOPUMLIC,
MaJIOpaCTBOPUMBIC 1 HEPACTBOPHUMBIC BCIICCTBA.

DJEKTPOIUTHl U HEIIEKTPOIUTHI. DIIEKTPOJIMTHYECKAsE Anucconuanys. KucaoTbl, OCHOBaHMS M COJM C TOYKH 3PEHHS TEOPHU DIEKTPOJIUTHYECKON
JIACCOIHATIHH.

XUMHUYECKHE CBOWCTBA BOJBI, B3aUMOJICHCTBHE C METalJIaMH, OCHOBHBIMH M KHCIOTHBIMH OKCHJAMH, pa3loXeHue u o0Opa3oBaHHe
KPHCTAJUIOTHIPATOB. Peaknnu ruapaTaiii B OpraHuYeCKOi XUMHH.

I'uaponus OpraHMYecKMX W HEOPraHMYecKux coeauHeHuit. HeoOpartumerid ruaponu3. OOpaTMblii THAPOIH3 cosell. ['MApOIN3 OpraHMYecKux
COEIMHEHUH M ero MPaKTUYECKOe 3HA4YeHHWe VIS MOJIyYeHHs TMAPOJIM3HOTO CIUpPTAa M MbUIA. bHosornueckas poib THAPOJIN3a B IUIACTHYECKOM H
SHEPreTUYECKOM 0OMEHE BEILIECTB U SHEPTUH B KIICTKE.

OKHCIIUTEIbHO—BOCCTAHOBUTEIILHBIC peakuuu. CTerneHb OKHMCICHUS. OHpeI{CHGHI/IC CTCIICHU OKHCJICHHA II0 q)OpMyHe coeauHeHus. [lonsarue 00
OKHCJIUTEIIBHO-BOCCTAHOBUTEIIbHBIX PEAKIUAX. OkucieHue u BOCCTaHOBJICHUE, OKHUCJIIUTEC]Ib 1 BOCCTAHOBUTCIIb.

9JTCKTpOJ'IPI3. 3HeKTp0J'IPI3 KaK OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIN npounecc. 3JTCKTp0J'IH3 paciuiaBOB U paCTBOPOB Ha IPUMEPE XJIOpHUJa HaATpUs.
HpaKTH‘IeCKOC IIPUMEHCHHUE DJICKTPOJIN3a. QHCKTPOHI/ITH‘ICCKOG TIOJIYYCHHUE aJIFOMUHUSA.

Hemoncmpayuu. IpeBpamnienue kpacHoro ¢ocdopa B Oenbiii. Moenu MoJiekyn H-OyTaHa v n300yTaHa. 3aBHCUMOCTb CKOPOCTH PEaKIUHU OT MPUPOJIBI
BEILIECTB HA NpPHMEpPEe B3aUMOJCHUCTBHUS PACTBOPOB DA3JIUYHBIX KHUCIOT OJMHAKOBOW KOHIEHTPAllMM C OAWHAKOBBIMM TIpaHylaMH LHMHKA WU
B3aWMOJICHCTBHUS OJIMHAKOBBIX KYCOYKOB Pa3HbIX METAJUIOB (MarHus, LIMHKA, JKEJe3a) C COJITHOIM KUCIOTOW. B3ammozeiicTBue pacTBOPOB CepHOM
KUCJIOTBI C PACTBOPaMH THOCYJIb(aTa HATPUS Pa3THIHON KOHLCHTPALMU U TeMIIepaTypsl. Mojes KuIsiero ciosi. Pasioxenue nepokcuia BoIopoaa
¢ momouiplo Karanusaropa (okcuaa mapranna (IV)) u kaTamassl ChIporo msca U celporo kaprodens. [Ipumepsl HEOOPATHUMBIX peakUuil, HAYIIUX C
oOpa3oBaHHEM OCalKa, ra3a WM Bojbl. B3aumoneiictBue snutus u Hatpus ¢ Bojnoi. [lomydenne okcuna docdopa (V) u pacTBOpeHHE €ro B BOJE;
UCIIBITAHHE MOJIyYeHHOTO pacTBopa JiakMycoM. OOpasipl KpUCTaUIOruApaToB. McrbiTaHue pacTBOPOB JIEKTPOIUTOB U HEANIEKTPOIUTOB Ha MPEIMET
Jcconnaliy. 3aBUCUMOCTb CTENEHH JIEKTPOJIMTHYECKOH TMCCOIMALMM YKCYCHON KUCIOTHI OT pa30aBieHus pactBopa. ['maponus kapOuna Kanbus.
T'uaponu3s kapOOHATOB IIENOYHBIX METAJUIOB M HUTpaToB nnHKa 1K cBuHua (II). [Momyuenne mputa. [Ipocreiiine OKUCIUTENEHO-BOCCTAaHOBUTEIIBHBIE
peaKIii; B3aUMO/ICHCTBHIE IIMHKA C COJITHOIM KHCIIOTOM | ene3a ¢ pacTBopoM cynbdara meau (11).

Jlabopamopnvie onvimel. 6. Peakuust 3aMeIIeHUsT MM JKEIE30M B PACTBOPE MEAHOTO Kyrmopoca. 7. Peakunu, uaymme ¢ 00pa3oBaHHEM 0CajKa, ra3a u
Bogbl. 8. IlomydeHue KUCIOpOJa Pa3IOKEHHEM INEPOKCHIA BOJOPOJAa C MOMOIIbI0 okcunga Mapranna (IV) um karamassl celporo kaprodenms. 9.

HOJ’Iy'—IeHI/Ie BOJAOpOaa B3aMMOJICCTBUEM KHUCIIOTBI C IIMHKOM. 10. Paznuunbie ClIy4au ruipojiisa CoJIeH.

4. BemmectBa u ux cpoiicrea (10 u)
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Metamnel. B3aumozeiictBue MeTajuloB ¢ HeMeTaIaMM (XJIOPOM, Cepod M KHCIOpoJoM). B3amMopneilicTBHe IIETOYHBIX M IIETOYHO3EMENBHBIX
METAJUIOB ¢ BOAON. DIEKTPOXUMUUECKUH Psll HANpsHKEHUH MeTaioB. B3aumozeiicTBue MeTajuioB ¢ pacTBOpaMU KHCIIOT U COJIEH. AJIIOMUHOTEPMUSI.
BzauMopelicTBUe HATPUS C 9TAHOJIOM U (PEHOJIOM.

Koppo3us meramio. [ToHsTHE 0 XUMHYECKOH U 3NEKTPOXUMHUUECKOI KOppo3uK MeTayuioB. CriocoObl 3alIUThl METAJIOB OT KOPPO3HH.

Hemeramnsl. CpaBHI/ITeﬂbHaﬂ XapaKTECpUCTHUKA TaJIOTCHOB KakK Hanﬁonee TUTTUYHBIX l'lpe}lCTaBVlTeJ'leﬁ HEMCTAJJIOB. OKI/ICJ'II/ITCJ'lebIe CBOMCTBaA
HEMETaUT0B  (B3aMMOJCHCTBHE C METAUIaMH H  BOJOPOAOM). BoccraHOBHTENbHBIE CBOMCTBA HEMETAIOB (B3auMojeiictBue ¢ Ooiee
9NIEKTPOOTPULIATETEHBIMU HEMETAIIIAMH U CJIOXKHBIMHU BEIIECTBAMH-OKUCIUTEIISIMH ).

Kucnotsr Heopranuueckue u oprannveckue. Kmaccudukarps kucior. XUMHYECKHE CBOWCTBAa KHCIOT: B3aMMOJACHCTBHE C METAJUIaMH, OKCHIAMHU
METaJUIOB, TUAPOKCHIAMH METAJJIOB, COJSAMHM, crupramu (peakimsi stepudukanun). OcoOble CBOWCTBA a30THOW M KOHLEHTPHPOBAHHOM CEpHOIt

KHCIIOTHBI.

OcHoBaHuUs HECOPraHU4Ye€CKUE U OpraHuvyeCcKuc. OCHOBaHI/Iﬂ, nx KJ'[aCCI/l(bI/IKaLII/Iﬂ. XHUMHUYECKHE CBOMCTBA OCHOBAHUM: B3aHMOI[eﬁCTBHC C KHCJIOTaMH,
KHCJIOTHBIMU OKCHIAMH U COJIAMH. Paznoxxenue HEPACTBOPUMBIX OCHOBaHUM.

Comu. Kimaccugukanus coseii: cpeHue, KUCIble 1 OCHOBHbIE. XMMUUECKHE CBOMCTBA COJICH: B3aMMOECTBHE C KMCIOTAMH, LIEJI0YaMH, METaIAMU U
comsimu. [lpencraButenu cosieil 1 UX 3Ha4YeHHe. XJIOPH HATpHs, KapOoHAT Kanblws, pocdar Kaablus (CPEAHUE CONM); THAPOKAPOOHATHI HATPHUS U
aMMOHUs (KUCITbIe colH); ruapokcokapoonat meau (1) - mamaxur (OCHOBHasI COJIb).

KauecTBeHHbIE peakiny Ha XJIOPHU/I-, CYAb]aT-, U KapOOHAT-aHHOHBI, KATHOH aMMOHUsI, KaTuoHsl xxene3a (1) u (111).

T'eneTnueckas CBSA3b MEXKAY KilaCcCaMHM HCOPraHHYCCKHUX U OPraHUYCCKUX COCTMHECHUI. TloHATHE O TEHETHUYECKOH CBSA3M U T'€HETHUYECKUX pAnax.
T'eneTnueckuit psaa METalia. I'enernueckmi pAx HEMETAJLIa. Oco0EHHOCTH TEeHETHYECKOTO psana B opraHqucxoﬁ XUMHHU.

XUMHUS ¥ )KU3Hb.

Xumust u 3noposse. JIEKAPCTBA, ®EPMEHTBI, BUTAMIHbBI, TOPMOHBI, MUHEPAJIBHBIE BOJbI. ITPOBJIEMbBI, CBA3AHHBIE C
[MPUMEHEHUWEM JIEKAPCTBEHHbBIX ITPEITAPATOB.

XUMUS U TIAIIA. KAJIOPUTHOCTb KUPOB, BEJIKOB M YTJIEBOJIOB.

XUMUA B TIOBCEJIHEBHO KM3HU. MOIOIIWE U YUCTSIIUE CPEJICTBA. TIPABUJIA BE3OITACHOM PABOTHI CO CPEJCTBAMU
BbITOBOU XNMUM.
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XUMHWYECKUE BELIECTBA KAK CTPOMTEJIBHBIE M TIIOAEJIOYHBIE MATEPHAJIbL. BELIECTBA, HWCIIOJIB3YEMBIE B
MOJIMT'PA®UHY, KNBOIIUCH, CKYJIBIITYPE, APXUTEKTYPE.

OO1Ke NpeACTaBIeHHs O TPOMBIIIIEHHBIX CIOCO0aX MOJIyYeHHs] XUMHYECKUX BEIIECTB (Ha IPUMepe MPOU3BOJICTBA CEPHOMH KHCIIOTHI).
XUMHYECKOe 3arpsi3HEHHE OKPYKAIOIEH CPelibl U €ro MOCIeACTBUS.
BbITOBAS XUMUYECKAS T'PAMOTHOCTb.

Jemoncmpayuu. Konnekuust o0pasioB MeTaaioB. BzanmonelicTBue HaTpusi 1 CypbMbl € XJIOPOM, XKeJe3a ¢ cepoil. ['opeHne Maruus 1 aaOMHHUS B
Kuciopone. BzaumopeiicTBue MIeNOYHO3EMENbHBIX METAUIOB C BOAOH. B3amMopeiicTBue HaTpus C 3TaHOJIOM, IUHKA C YKCYCHOM KHCIOTOH.
AmomuHOTepMUS. B3anmozelicTBie Meau ¢ KOHIIGHTPUPOBAaHHON a30THOW KHCIOTON. Pe3ynbraTsl KOppo3un METaIOB B 3aBUCHMOCTHU OT YCJIOBUH ee
npotekanus. Komnexkuus o6pa3noB HemeramwioB. B3anmonelicTBue XJIOpHOI BOABI ¢ pacTBOpoM Opomuna (noamna) xamust. Koyutekiust npupoIHbIX
OpraHMYEeCKUX KHUCIOT. Pa3zbaBieHHe KOHIICHTPUPOBAHHOM CEpHOI KHUCIOTHL. B3amMonelcTBHE KOHIIEHTPHPOBAHHON CEPHON KHCIOTHI C CaXxapoM,
LEJUTI0I030i U Meabio. OOpasibl NPUPOJHBIX MUHEPAIOB, COASPIKALMX XJIOPUA HATPUs, KapOoHAT KanbLus, Gochar KalbUus U IHAPOKCOKapOOHAT
menau (II). OOpa3upl NUIIEBBIX MIPOAYKTOB, COJEPXKAIINX I'MIPOKapOOHATHI HATPUS M aMMOHUS, MX CIIOCOOHOCTh K Pa3JIOKCHUIO NPU HAarpeBaHUH.
lamenue conpl ykcycom. KadecTBeHHbIe peakiiMi Ha KATHOHBI M QHUOHBI.

Jlabopamopuovie onvimet. 11. UcnibiTaHre pacTBOPOB KUCIIOT, OCHOBAaHHH 1 cojiell MHAMKaTopamu. 12. B3aumoaeiicTBrie CONSHON KUCIOTHI  PacTBOpa
YKCYCHOM KHCIOTHI ¢ Merayuiamu. 13. B3amMoneiicTBHe COSIHOM KHCIOTBHI M PacTBOpa YKCYCHOM KHCJIOTHI ¢ OCHOBaHWsSMHU. 14. B3ammopeiictBue
COJISIHOM KHCIOTBI M pacTBOpa YKCYCHOH KHCHOTHI ¢ cossimMu. 15. IlomydeHne m cBOHCTBa HEpacTBOPUMBIX OCHOBaHWi. 16. O3HakomieHue ¢

KOJUICKOUAMU: a) MCTAJJIOB, 6) HEMCETAJIOB, B) KHUCIIOT, F) OCHOBaHHﬁ; ,H) MHHEPAJIOB U OHOJIOTHYECKUX MaTepUaJioB, COACPIKAIINX HEKOTOPHIC COJIN.

HpaKanecxaﬂ pa60ra Ne2. Perienue OKCIICPUMCHTAJIbHBIX 3a/1a4 Ha I/I[[eHTI/I(i)I/IKaI_[I/IIO OpraHn4eCKuX U HCOPraHn4IeCKux COCTMHEHUH.

3. TemaTuuyeckoe IVIAHUPOBaHHE ¢ YKa3aHHEM KOJIHYeCTBA YaC0B, OTBOAUMBIX HA OCBOCHHUE KasKI0H TeMbl

Ne Ha3ssanne Tembl KonnyectBo uyacoB
mi
10 kacc
1 Beenenne. Topus cTpoeHHs: OpraHUYECKUX COEIMHEHUM. 3
2 | YrneBoopo bl ¥ X MPUPOHBIE HCTOYHHKH. 9



http://www.abbyy.com
http://www.abbyy.com

Kucnopoacoaepxaiiyie opraHiueckiue COSqMHEH s U UX
MIPUPOIHBIC HCTOYHHKH.

11

AsoTcojepikale COCAMHEHUS M MX HAXOXJICHHWE B JKUBOU 6
pupoze.

Bronorndecky akTHBHBIE OPraHUYECKHUE COCIUHEHNUS. 3
HckyccTBEHHBIC M CHHTETUIECKHE TIOIIUMEPHI. 2
Hroro 34

11 kmacc

CTtpocHue BelecTsa. 18
XUMUYECKUE peaKiH. 8
BemecTBa 1 ux cBOMCTBA. 8

Hrtoro

34
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