[Ipeamernas nunus yue6nukoB O. C. 'abpuensina, U. I'. Octpoymona, C. A. CnagkoBa 10—11 knaccel. ba3zoBblii ypoBeHb.
B yue6noM mutane OO uzyueHne XuMHUM TpoBOAUTCS U3 pacuéta 1 yac B Henelnto (68 yacoB 3a JiBa rojia 00y4eHus), B
COOTBETCTBUHU C KOTOPHIM U pa3paboTaHa JaHHasi pabodasi mporpaMma 1o XuMUU JJIsl CpeiHero o01iero oopazoBanusi Ha 6a30BOM
yYpOBHE.

.HI/I‘IHOCTHI)IC, METAINIPCAMETHDBIC U MPCAMETHBIC PE3YJ/IbTAThl 0CBOCHHUS KypCa
OOydeHre XUMUU B CpeIHEH IIKoJe Ha 0a30BOM YpOBHE MO JAHHOMY KypCY CHOCOOCTBYET JOCTHXKEHUIO OOYyYarOIIMMUCS
CJIE Iy FOLIUX
JUYHOCHMHbBIX PE3YTbMamog:.
1) yyBcTBa TOPIOCTH 3a POCCHIMCKYK) XHMHUYECKYK) HAyKy M OCO3HAHHE POCCHHCKOW TPaKJAHCKOW HIACHTHYHOCTH — 6

YEeHHOCMHO-0OPUEeHMAaYUOHHOU chepe,

2) OCO3HaBaTb HGO6XOI[I/IMOCTB CBOEH I103HABATEJIbHOM ACATCIIBHOCTH U YMCHUC YIIPABIATH €10, TOTOBHOCTDh U CITOCOOHOCTBH K
CaMOO6paBOBaHI/IIO Ha IIPOTAKCHHUHA BCEH JKU3HHU; IOHUMAHHUC Ba’KHOCTHU HCIIPCPBIBHOI'O 06p330BaHI/I}I KakK @aKTopy YCHGHIHOﬁ

npodeccCHOoHabHON U OOIIECTBEHHOM NESITENIbHOCTH; — 8 no3HasamenbHou (KOTHUTUBHON, HHTEIUIEKTYAIbHOW) cghepe

3) TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JajibHEHIIeH 00pa30oBaTeIbHON TpackTOpHUH WK chepbl MpodeccHoHaTbHOMN

NEATeILHOCTH — 8 mpy0o0soil chepe;

4) HempusTHE BPEIHBIX NMPHUBBIYCK (KypeHUs, YHOTPEOJICHHs aJIKOTOJSI W HAPKOTHKOB) HAa OCHOBE 3HAHUH O TOKCHYECKOM M

HApPKOTUYECKOM JIEHCTBUU BEIIECTB — 8 chepe 300posbechepediceHus U 6e30nacHo20 oopasa HCu3tu,



Cornacno Pa6oueit nporpamme Bociutanust CLL Nel (yrBepkaena npukazom no MBOY «CHI Nel . Cmonencka» Ne 107-
O[] or 15.06.2021), ob6pa3zoBaHre JUYHOCTH JOJKHO OBITh COPHUEHTHPOBAHO HE TOJBKO HAa OCBOEHHE HMH(OpMALUU, HO U
pa3BUTHE CAMOCTOATEIBHOCTH, JIMYHOW OTBETCTBEHHOCTH, CO3HMAATENBHBIX CHOCOOHOCTEH M Ka4eCTB OOYyYarOIIUXCA,
MO3BOJISIONIUX UM YUUTHCS, NEHCTBOBATh U IPPEKTUBHO TPYAUTHCS B COBPEMEHHBIX PKOHOMHUUYECKHUX YCIOBUAX. Peanmm3arus
BOCTIMTATEILHOTO TIOTEHIMAIa HA YPOKaX TMPEAIOIaraer:

- TMPUBJICYCHHE BHUMAHHS OOYYalOMIMXCS K IICHHOCTHOMY acHeKTy M3y4aeMbIX Ha YpPOKax SIBJICHHH, OpPTaHM3alHI0 MX
paboThl C MONydaeMOl Ha ypOKE COIMAIBHO 3HAYUMOW WHGOpMAIUel, WHUIMUPOBAHHE €€ OOCYKICHHS, BBICKA3bIBAHMS
00yJaroIMMHCS CBOETO MHEHHS T10 €€ MTOBOAY, BHIPAOOTKH CBOETO OTHOIICHHS K HEI;

- WCIIONB30BaHUE BOCTIHTATEIBHBIX BO3MOXKHOCTEH copepaHHUs yuyeOHOro mpeaMeTa 4epe3 JEMOHCTPAIUI0 MPUMEpPOB
OTBETCTBEHHOTO, TPa)XJTAHCKOTO TIOBEACHHS, TMPOSBICHUS YEIOBEKONOOWS ©  J0OpocepAedHOCTH, dYepe3 moabop
COOTBETCTBYIOIIMX TEKCTOB JJIsI YTCHUS, 3a]1a4 JUIS PEIICHUs, IPOOIEMHBIX CUTYaIUi it 00CYX/ICHUS B KIIacCe;

- NMPUMEHEHHWE Ha YPOKE HWHTEPAKTHUBHBIX (OpM pabOThl OOYUAIOMIMXCS: WHTEIUICKTYAJIBHBIX WIP, CTHMYIUPYIOIIHX
MIO3HABATEIPHYI0O MOTHBAIIMIO OOYYarOMIMXCsl; TUCKYCCH, KOTOpBIE JA0T OOYYAroIIMMCS BO3MOXKHOCTH MPHOOPECTH OIBIT
BE/ICHUS KOHCTPYKTUBHOT'O JAMAJIOra; IPyNIOBOM pabOThl WK pabOThl B Mapax, KOTOpbIE yyaT oOy4yaroUIuXxcsi KOMaHIHOW paboTte
Y B3aUMOJICHCTBUIO C IPYTUMHU JETbMU;

- BKJIIOYEHHE B YPOK UTPOBBIX HIPOILENYp, KOTOPHIE MOMOTAIOT MOAJAEP:KAaTh MOTHUBALMIO OOYyYAIOIIUXCS K IOITYUYEHHIO
UHpOpMalMM, HaJaKUBAaHUIO MO3UTHBHBIX MEXKJIMYHOCTHBIX OTHOUIEHMM B  Kjacce, IOMOIalT  yCTAHOBIJIEHUIO
no00pokenaTeIbHON aTMocdepbl BO BpeMs YPOKa;

- MHULUUPOBAHUE U MOJACPKKY HCCIENOBATEIbCKON [EATENbHOCTH OO0YyYaromMXcsi B paMKax peanu3alud HMHU
MHIUBUYAJIbHBIX M TPYNIOBBIX HCCIEIOBATEIbCKUX IMPOEKTOB, YTO JACT OOy4YalOLIMMCS BO3MOXHOCTh HPUOOPECTH HAaBBIK
CaMOCTOSITEJIBHOTO DPELIEHUS] TEOPETUUYECKOM MpoOIeMbl, HaBbIK T'€HEPUPOBaHUS U O(GOPMIIEHHUS COOCTBEHHBIX MJIEH, HABBIK
YBOKUTEIBHOTO OTHOLICHUS K YYXKUM HAeIM, O(QOpPMIIEHHBIM B paboTax Ipyrux HcCcienoBaTeseld, HaBbIK MYyOIMYHOTO
BBICTYIUICHUS NIEPE]] ayAUTOpUEH, apryMEHTHPOBAHUS U OTCTaUBaHUs CBOEH TOUKU 3pEHUSI.

Memanpeomemuvimu pe3yrvmamamu OCBOCHUS BBIMYCKHUKAMU CPEIHEN IIKOJIbI Kypca XUMUU SIBIASIOTCS



1)

2)

3)

4)

3

UCNONb306aHUe OCHOBHBIX METO/IOB MTO3HAHUS (ONpeAeIeHHe HCTOYHUKOB YUEOHOU U Hay4YHOU MH(OpMAaIH, TOTyYEeHUE ITOU
uHpopmanuu, €€ aHalu3, U YMO3aKJIIOUEHHUS Ha €ro OCHOBE, M3TOTOBJIEHUE M Mpe3eHTalus UH(GOPMALMOHHOTO MPOIYKTa;
MPOBEJICHNUE IKCIEPUMEHTAa, B TOM YHCIE M B IMPOLECCE HCCIEN0BATEIbCKON NeATEIbHOCTH, MOJEIUPOBAHUE H3y4aeMbIX
00BEKTOB, HAOJIIOJICHHE 32 HUMH, MX H3MEpeHHe, (UKCAIMs PEe3yIbTaTOB) U UX npuMeHeHue IJisl TIOHUMAaHUS Pa3IUYHbIX

CTOPOH OKPYXKAIOIIEN JIEMCTBUTEIBHOCTH;

gr1ao0enue OCHOBHBIMH HWHTCJUICKTYAJIbHBIMHU OIICPpalluAMU (aHaJ'II/IS U CHUHTC3, CPABHCHUC U CUCTCMATHU3aAlUAA, 0606H_I€HI/IC u
KOHKpCTHU3alluA, KJIaCCI/I(l)I/IKaIII/ISI N TTOUCK aHAJIOT'OB, BBIABJICHUC IPUYHUHHO-CICACTBCHHBIX CBHSCﬁ, (1)0pMy_HI/IpOBKa T'HITIOTE3,

UX MPOBEpKa ¥ (HOPMYITHPOBKA BBIBOIOB);

nosuanue 00bEKTOB OKPYKaromero Mmupa B INIAHC BOCXOKIACHUS OT a6CTpaKTHOPO K KOHKPpECTHOMY (OT O6HIGFO qcpe3 4aCTHOC

K CIMHUYIHOMY);

CNOCOOHOCMb BBIJIBUTATh HJICH M HAXOIUTh CPEJICTBA, HEOOXOIUMBIC JIJIS UX JOCTHKCHUS;

5) ymenue GopMynIupoBaTh IEIH U ONPEICNIATh 3aJaud B CBOCH IO3HABATECIBHOW NEATEIBHOCTH, ONMPEICNIATh CPEACTBA IS

6)

JOCTUKEHUS LEJICH U PELICHUs 3a/1a4,

onpeoensams Pa3HOOOpa3HBbIE UCTOUHUKH TONYUYCHUS HEOOXOJUMOM XMUMHUYECKONH MH(OpPMAINHN, YCTAHOBICHUE COOTBETCTBHUS

cofiep>kaHus U (POpPMBI TIpeICcTaBICHUS UH(POPMAITMOHHOTO MPOIYKTA ayTUTOPUH;
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7) ymenue MIPOAYKTUBHO OOIIATHCS W B3aWMOJCHCTBOBATH B MPOIECCE COBMECTHOW JCSATEIbHOCTH, YIUTHIBAThH MO3UIIUN IPYTHX

YYaCTHUKOB AESATENbHOCTH, 3(PPEKTUBHO pa3peliaTh KOHPIUKTHI;

8) eomoenocms K KOMMYHHUKAIUU (MPEACTABIATH pPe3yJabTaThl COOCTBEHHOW IIO3HABATEIIBHON JEATCIBHOCTH, CIBIIATh U

CIylmaTh OIIIOHCHTOB, KOPPCKTUPOBATH CO6CTB€HHYIO HO?)I/II_[I/IIO);

9) ymenue WCTONB30BaTh CpeACTBa HMHMDOPMAIMOHHBIX M KOMMYHHUKAIMOHHBIX TexHonorwii (mamee — WKT) B pemrenun
KOTHUTHBHBIX, KOMMYHUKATHUBHBIX M OpPraHU3AIMOHHBIX 3a7ad C COOJIIOICHHEM TpPeOOBaHUI JPrOHOMHKHU, TEXHUKH

6630HaCHOCTI/I, THTUCHBI, pecypcoc6epe>1<eHI/I$1, MMPaBOBLIX U 9THYCCKUX HOPM, HOPM HH(bOpMaHHOHHOﬁ 6630HaCHOCTI/I;

10) graoenue SI3bIKOBLIMHU cpeacTBaMu, B TOM YHUCIIC U A3BIKOM XUMHUU — YMCHHUC SACHO, JIOTUYHO W TOYHO H3Jiararb CBOMO
TOYKY 3PCHUs, UCITIOJIBb30BATh aJICKBATHLIC A3BIKOBBLIC CPCACTBA, B TOM YHUCJIC U CUMBOJIBHBIC (XI/IMI/I‘IGCKI/IG 3HaKH, q)OpMy.]'IBI 141

ypaBHEHUS ).

Ilpeomemnvimu pe3ynomamamu u3y4eHus: XUMUM Ha 6a30BOM YPOBHE Ha CTYIIEHU CpPEAHETo o01iero o0pa3oBaHus SIBISIOTCS
CJIETYIOIINE PE3yIIbTATHI.

. B no3naBaresbHoii cepe:
1. 3nanue (nonumarnue) TEPMUHOB, OCHOBHBIX 3aKOHOB M BKHEHIIINX TEOPHIA Kypca OpraHUIeCKON M 00IIel XUMUH;

2. ymerue HaGJ'IIOI[aTB, OIINCBIBATD, (l)I/IKCI/IpOBaTB pe3yibrarel M JOCJIAaTb BbBIBOABI HA OCHOBC JCMOHCTPALIMOHHBIX H

CaMOCTOSITEIbHO MTPOBEAEHHBIX SKCIEPUMEHTOB, UCIIONB3YS AJIsl TOTO POIHON (PYCCKUI WM MHOM) SI3BIK U SI3bIK XUMUU;
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3. ymenue ¥inaccu(PUUUPOBATh XUMHUYECKUE 3JIEMEHTHI, MPOCThIE BEIECTBA, HEOPraHUYECKUE M OPTraHUYECKHE COEIUHEHHS,
XUMHUYECKHUE MPOLECCHI;
4. ymenue XapakTepuzoBaTb OOIIME CBOWCTBA, IIOJYyYEHUE U IPUMEHEHUE M3YYEHHBIX KJIACChl HEOPraHUYECKUX U

OpPraHUYCCKUX BCUICCTB U UX BAXKHCUIIIMX HpeI[CTaBI/ITeJIeﬁ;
5. onuceieamo KOHKPCTHBIC XUMHWUUYCCKUE PCAKIINH, YCIIOBUA UX NPOBCACHUA U YIIPABICHUA XUMUYCCKUMH IIPOLICCCaMU;

6. ymeHue TPOBOAUTH CaMOCTOSITCJIbHBIM XUMHUYECKUHI OKCIICPUMCHT H Ha6JIIO,ZIaTB )ICMOHCTpaIII/IOHHBIﬁ OKCIICPHUMCHT,

(1)I/IKCI/IpOBaTI) pe3yabTaThl U JCJIaTh BHIBOABI U 3aKJIIFOUCHMU A 110 PE3YyJIbTAaTaM,

1. NpOcHO3UpOoBantsb CBOMCTBA HCU3YYUYCHHBIX BCIIICCTB I10 aHAJIOTHUHU CO CBOMCTBaMH HU3YYCHHBIX Hda OCHOBC 3HAHUA XUMHYCCKHX

SaKOHOMepHOCTGﬁ;

8. ompedenams VWCTOUYHUKH XUMHUYECKOW WHGOOpMAIMK, MOTydaTh €€, MPOBOAMUTH aHAJM3, W3rOTABIMBaTH MH(POPMAIIMOHHBIN

MPOAYKT U MPEACTABIIATH €T0;

9. ymems nonvzoéamvcsa 00s3aTENbHBIMU CHPABOYHBIMH Marepuanamu: llepronuueckoit CUCTEMONW XHUMHYECKHUX DJIEMEHTOB
. . MenneneeBa, TaOnuield  pacTBOPUMOCTH,  DIJNCKTPOXMMHYECKAM  PSIOM  HANpsOKEHUH — METaioB,  PSJIOM
ANEKTPOOTPULIATEIBHOCT — JUISl XapaKTEPUCTUKHU CTPOCHMS, COCTaBa M CBOMCTB aTOMOB XHMHYECKHX 3JeMeHTOB |—IV

18(570)5(0)1(0): 9 %} O6p330BaHHBIX HMHU IIPOCTBIX U CIIOKHBIX BCIICCTB,
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10. ycmanoenenue 3aBUCUMOCTU CBOMCTB U MMPUMEHEHUS BAXKHEUILINX OPraHUYECKUX COEAMHEHHUM OT UX XUMHUYECKOTO CTPOCHHS,

B TOM 4HUCJE U O0YCJIOBJIEHHBIX XapaKT€POM ATOr0 CTPOEHUs (TMPEAENIbHBIM WM HENPEAEIbHbIM) U HATUUYUEM (YHKIIMOHAIBHBIX

IpyIIL;
11. mooenuposanue MoIEKy1 HEOPTAHUUECKUX U OPTAaHUUECKUX BEIECTB;

12. nonumanue XumMudecKoin KapTUHBI MHUpPaA KaK HEOThEMJIEMOM YacTHU HGHOCTHOﬁ Haquoﬁ KapTHUHBI MUpaA.

Il. B ueHHOCTHO-OpMeHTAaMOHHOW cdepe — dopMUpoBaHUE COOCTBEHHOW MO3UIMU MPU OLEHKE MOCIEACTBUNA s

OKpY’Karolleil cpepl 1eITeTbHOCTH YeJIOBEKa, CBA3aHHOM C MPOU3BOJICTBOM U MEPepadOTKON XUMHUECKUX MPOTYKTOB;

I1l. B TpynoBoii cdepe — nposedenHue XUMUYECKOTO DOKCIEPUMEHTA;, pa3zéumiue HABBIKOB y4eOHOW, IPOEKTHO-

I/ICCJIG,ZIOBaTGJIBCKOﬁ )41 TBOp‘IGCKOﬁ ACATCIIbHOCTH IIPU BBIIIOJJHCHUU WHAWBUAYAJIBHOI'O IIPOCKTA I10 XUMUH,

IV. B cdepe 310poBOro odpasza kusHu — cobrrodeHue TpaBUil O€30MAaCHOTO OOpallleHHus C BEIEeCTBAMU, MaTepuallaMu;
OKa3aHMUE MEPBOM MOMOILH MPU OTPABIEHHUSIX, 0KOTaX U TpaBMaX, MOJYYEHHBIX B PE3yJbTaTe HAPYIICHUS MPABUI TEXHUKU

0€301acHOCTH MpU paboTe ¢ BEIISCTBAMH U JTaOOPATOPHBIM 000PYIOBaHUEM.

Conep:xanue kypca 10—11 kinaccoB. ba3oBblii ypoBeHb
ConepkaHue Kypca XapaKTEpPH3yeTCsl IIEJIOCTHOCTBIO M CHUCTEMHOCTBIO y4eOHOro IpeIMeTa, Ha OCBOCHHE KOTOPOTO
OTBEEHO KECTKO JIUMUTUPOBAHHOE YUEOHOE BPEMSI.

IlepBas yacth Kypca (10 kiacc) nocpsiiieHa OpraHMuecKuM CoeTMHeHUsIM, a Bropas (11 kiacc) — obmielt xumumu.
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CTpyKTypHpOBaHHE Kypca OpraHUYECKOW XUMHH ONPEAEseTcs UAesIMU TEOPUU Pa3BUBAIOIIETO 00yUeHUs1 DIbKOHUHA U B.
B. JlaBbiioBa U CTaBUT LIETBIO DPA3BUTHE YYalIUXCs HEMPO(UIBHBIX MO OTHOIICHHWIO K XMMHHU KJIACCOB CPEICTBAMU yuyeOHOMU
TUCIUIINHEL.

10 kxmacc

[TosToMy BHaualie paccMarpuBaIOTCS KpaTKUE TEOPETUUECKUE CBEACHUS O CTPOCHUM, Kilaccuukanum u crocodax
dbopMHupoBaHUS HAa3BaHUN OPraHUUYECKUX COEAMHEHUN, 00 0COOCHHOCTSX MPOTEKAHUS OPraHUYECKUX PEaKIMil B CpaBHEHUU C
U3YYCHHBIMU B OCHOBHOM IIKOJIE THIAMU XUMHYECKUX PEaKIMi ¢ ydacTHEM HEOpraHMuYecKux BemlecTB. Ha HadambHOM 3Tame
PaCKpBIBAIOTCS IPUYUHBI MHOTO00pa3usi OPraHUIECKUX COSTUHEHUM.

Jlanee paccMarpuBarOTCsI OCHOBHBIC KJIACCHI OPraHUYECKUX COSIUHEHHH — YIIIEBOIOPOJOB (AJIKAHOB, aJIKEHOB, JIUCHOB,
aJKWUHOB, apEHOB) M WX IMPUPOJIHBIX UCTOYHUKOB (IMPHUPOTHOTO Taza, HETH W KAMEHHOTO YIIIsf). DTO TO3BOJSIET 3aKPEHHUTh
OCHOBHBIE TIOJIOKCHUST TEOPUH XMMUIECKOTO CTPOSHHUS OpraHudecKux coenuHeHuid A. M. bytieposa.

3areM CBeJEHUsI O 3aBUCUMOCTH CBOWCTB OPTaHMYECKHX COCIMHEHHUH OT WX CTPOCHHUS Pa3BUBAIOTCS NMPU PACCMOTPEHUH
KJIACCOB KHUCJIOPOJICOACPKAINX COSAUHEHHUN (CITUPTOB, (DEHOMA, albJACTHIOB, KApOOHOBBIX KHCIIOT, CJIOKHBIX 3(HUPOB, )KUPOB H
YIJIEBOJIOB) M a30TCOACPKAIINX OPTaHMUCCKUX COSTUHEHUM (aMHMHOB, aMUHOKHCIIOT, OSJTIKOB M HYKJICMHOBBIX KHCJIOT).

Nnero nenenonaranus, T. €. OTBETAa HA BOMPOC O POJM OPraHUYECKOM XMMUH B )KU3HU COBPEMEHHOI0 OOIIECTBA, pealu3yeT
3aKTIOYMTEIbHAS Ty1aBa Kypca «OpraHudyeckas XUMHS M OOIIeCTBO». B Hel oOywarommecss 3HAKOMATCS ¢ TaKUMU BaKHBIMHU B
MPAKTHYECKOM M OHMOJIOTHYCCKOM OTHOIICHHWH BEIIeCTBAMU M MaTepHajaMHU, KaK TUIACTMAaCChl U BOJIOKHA, ()EPMEHTHI, BUTAMUHBI,

TOPMOHBI 1 JICKAPCTBA, 4 TAKKC C JOCTHKCHUSAMU OMOTEXHOJIOTHH.



11 xmacc

Nnewn Teopun pa3BuBaroiero 00y4eHus MOJ0KEHBI U B OCHOBY Kypca o0Iel XuMuu. Y CTaplIeKIaCCHUKOB (pOPMUPYETCS
LIEJIOCTHOE TMPEICTABICHUE O XMMHUYECKOM HAyKe M XMMHYECKOM MPOU3BOJACTBE, & TAKXKE O €IMHON €CTECTBEHHO-HAYYHOU
KapTUHE MHPA, B KOTOPOM XMMHUYECKasi KApTUHA MUPA SBIACTCA €€ HEOThEMJIEMOM YaCThIO.

B kypce oOmieli XuMuu BHAYaJIe ydaluecs 3HaKOMATCS MOCJICTHUMH JTOCTHXKEHUSIMHU B 00JIACTH M3Y4YEHUS aTOMa, y3HAIOT
O COBPEMEHHBIX METOJIaX MO3HAHUS CTPOCHUS aToMa, YIITYOJSIOT U PACHIUPSIOT 3HAHUS, TTOJIyYEHHBIE B KypCce OCHOBHOM IIKOJBI,
O CTPOCHHMH aToMma U BellecTBa Ha ocHoBe Ilepmonuueckoro 3akoHa u Ilepuognueckoii cucremsl J[. M. MenneneeBa, 06 o0mux
CBOMCTBaX KJIACCOB OPTraHUYECKHWX W HEOPTaHWYECKUX COCIMHEHHUH (KHUCIOT, OCHOBAaHMM, aM(OTEPHBIX COEAUHEHUI) B CBETE
TEOPHUH DJICKTPOJUTHYECCKON JHUCCOLMAIIMKM M TMPOTOHHOW Teopuu. Jlamee paccmarpuBaeTcs KiaccUpUKAIUS XUMUYECKUX
peaKuuii B OpPraHUYEeCKOM M HEOPTraHMYEeCKOW XMMHUM. 3aBEpPIIaeT KypC 3HAKOMCTBO CTapHIEKIACCHUKOB C IEPCIEKTUBAMHU
Pa3BUTHA XMMHUYECKOH HAyKU M XUMHUYECKOTO IPOM3BOJACTBA, C MpOoOJIeMaMU OXpPaHbl OKPYXKAIOMIEH Cpelbl OT XMMHUYECKOTO

34ArpA3HCHUS U IIYTAMHU UX PCHICHUS.

Conep:xanue kypca. 10 kiacc. ba3oBrblii ypoBeHb
Teopua cmpoenus opzanuueckux coeounenuit A. M. Bymnaepoea. Ilpeomem opzanuueckoit xumuu. OpeaHuueckue
sewecmea: npupooHvle, UCKYCCmeeHHble u cunmemudeckue. JcobeHHOCmuU cocmasa U CmpoeHUusl OP2aHudecKux 8eujecms.
Bumanusm u eco kpax. [lonsmue 06 yenesooopooax.

OcHOBHBIE MOJIOKEHHUS TEOPUU XMMHU4YeCKOro crpoenuss byriepoa. BanentHocTs. CTpykTypHbIe (hOPMYIBI — MOJIHBIE



u cokpamiénnble. [Ipocteie (oavHapHBIE) M KpaTHblE (IBOWMHBIE M TpOMHBIE) cBs3u. M3omepbl um u3zomepus. B3zaumuoe
BJIIMSIHUE aTOMOB B MOJIEKYIIE.

Jemoncmpayuu. HexoTtopble oO0lIME€ XUMUYECKHE CBOWCTBA OpPraHMYECKHX BEIIECTB: WX TOpPEHUE, IUIABICHHE W
oOyrimuBanue. Mogenu (IIapocTep>KHEBbIE U OOBEMHBIE) MOJIEKYI OPraHMYECKHUX COCIUHEHHM pa3HBIX KJIACCOB.
OmnpeneneHue 3IEMEHTHOTO COCTaBa OPTaHUYECKUX COSIUHEHUH.

Jlabopamopnsie onvimot. VI3roTOBIEHUE MOJIENIEH OPraHUYECKUX COSIUHEHUH.

Yri1eBoaopoabl M UX NPUPOAHbIE HCTOYHUKH

IIpeneabHbie yriaeBonopoabl. Aakanbl. Onpenenenue. ['oMonornueckuil psja ajakaHoB U ero obmias gopmyna. CTpykTypHas
uzoMepus yrepogHod uenu. Pagukanel. HomeHkimarypa ankaHoB. XUMHUYECKHE CBOWMCTBA aJIKAHOB: TOpPEHHUE, PEAKLIUU
3amenieHus (raJOreHUpOBaHUE ), PEaKIUs Pa3JIOKEHUSI METaHa, peaklysl JeTUIPUPOBAHUS dTAHA.

HenpeneabHbie yrimeBonopoabl. AjkeHbl. JOTWieH. [omonornueckuil psia ankeHoB. Homenknatypa. CTpyKTypHask U30MEpPHS.
[IpoMBIIIIZIEHHOE TOJIYYEHHUE AJIKEHOB: KPEKMHI M JIETUAPUPOBAHUE ajKaHOB. Peakuus Jeruaparanvi 3TaHONA, Kak
naboparopHbIi CIOCO0 MONYYeHHs dTHIICHA. Peakiuu nmprcoequHeHus: THApaTaIus, THAPOTraJoreHPOBaHKe, raJJOTeHUPOBAaHNUE,
nonumepuzauui. [Ipasuno MapkoBaukoBa. OkucieHne aakeHoB. KauecTBEeHHbIE pEeaKIuu Ha HETPEJAEIbHbIE YIIIEBOAOPO/IbI.
Aakanuenbl. Kayuykm. Homenxnarypa. Conpsokénable nuenbl. byrammen-1,3, u3omnpen. Peaknus JleGemeBa. Peakuuun
MPUCOEIMHEHNS alKaaueHoB. Kayuyku: HaTypalbHbINA, CHHTeTUYeCKHE (OyTaIneHOBbIN, N30MPEHOBHIN ). Bynkanuzamus kaydyka.

Pesuna. D0oHUT.
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AJakunbl. OO1as XapaKTepUCTUKA TOMOJIOTHYECKOro psia. CrnocoObl 0Opa3oBaHUsl HA3BaHUM aJIKMHOB. XMMUYECKHE CBOWCTBA
aleTUICHA: TOPEHUE, PEAKIMK NPUCOECIUHEHUS: THAPOraJIOreHUpOBaHue, raJoreHupoBanue, rujparanus (peakuus Kyueposa), —
€ro MoJIy4YeHUe U MPUMEHEHUE. BUHWIXTIOpHU U €r0 NoJuMepu3anus B IOJUXIOPBUHUIL.

Apenbl. beH301, Kak mpencTaBUTENb ApOMATUYECKUX YIeBoaopoAoB. CTpoeHue ero MOJIEKYJbl M CBOMCTBA (hPU3MYECKUE U
XMMHYECKHE CBOMCTBA: TOPEHUE, PEAKIIMU 3aMEeIlleHUs — TaJloTeHUpOBaHKe, HUTpoBaHue. [lonyueHre u npuMeHeHue 6eH307a.
Ipupoanbiii U monyTHHIN ra3el. CocTaB npupoAHOTo ra3a. Ero HaxoxaeHnue B nmpupoje. [IpenmyiiiecTsa mpupoaHOro rasa Kak
TOIJIMBA. XMMHUYECKasl nepepadboTka MPUPOAHOTro raza: KoHBepcusi, muponu3. CuHTe3-ra3 ¥ ero npuMeHeHue.

[TommyTHbIe Ta3bl, UX cocTaB. [lepepaboTka momyTHOro raza Ha ppakiuu: Cyxoil ra3, mponaH-0yTaHoBasi CMECh, ra30BbIil OCH3MH.
Hed1s 1 cnioco0b1 eé nepepadorku. CoctaB HeGTH U €€ nepepaboTKa: MeperoHka, KpekuHr, pupopMunr. HedrenpoaykTel 1 ux
nonyudenue. [lonsitue 00 okTaHOBOM uuncie. XMMUYECKHE CITOCOOBI TTOBBIIIEHUSI Ka4yeCTBa OCH3UHA.

Kamennblii yronb U ero mepepadorka. KokcoBaHME KaMEHHOTO YIVISI M €ro HMPOAYKThI: KOKCOBBIM Ta3, aMMHadHas BOJA,
KaMEHHOYTOJIbHasi cMoJa, Kokc. ["a3udukaius kaMeHHOTO yIiis.

JHemoncmpayuu. T'opeHue npenenpHblX U HENPEAEIbHBIX YINIEBOJOPOIOB: METAaHA, dTaHA, aleTwieHa. KauyecTBeHHbIe peakiuuu
Ha HEeTpe/eNIbHBIE YIIIEBOAOPO/bI: 00E€CIIBEUNBAHIE STUICHOM M alleTUICHOM PAacTBOPOB MEepMaHTaHaTa Kajaus U OPOMHON BOJBI.
OtHomenne OeH3oia K ATHUM OKuciuTensMm. Jlerunmparamus staHona. [uaponus kapounma kambius. Komnexkumu «HedTs u
HeTenponyKThl», «KaMeHHBIN yroib U MPOAYKTHI ero nepepadbotkny, «Kayuykuy. Kapra mone3nsix uckomnaemsix PO.
Jlabopamopnsie onvimer. OOHapyXeHUE POIYKTOB ropeHust cBeun. McciaenoBanue CBONCTB KaydyKOB.

KI/ICJ'IOPOI[- H a30TCoACpKaAIue OPraHn4eCKue COCAHHCHUA
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Onnoaromubie cnupthl. OnpeneneHue. @OyHKUUMOHAIbHAA TUIPOKCWIbHAA rpynmna. [omMooruueckuii psig MOpenesibHbIX
OJTHOATOMHBIX crUpTOB. M3omepus nonoxkenus: GyHKUHOHATIBHOU rpynnbl. BonopoaHnas cBsi3b. XUMHUUYECKUE CBOWCTBA CIIUPTOB.
Anpneruanas rpynna. Peakuus stepuduxanuu, cioxHbsie d¢upbl. [Ipumenenue cnuptoB. J[eiicTBUE METUIIOBOTO U 3THJIOBOIO
CIIMPTOB Ha OPraHU3M YEJIOBEKa.

MHoroaroMHble CIIUPTHI. DTUJIECHIJIUKOJb, KaK MPEACTABUTENb ABYXaTOMHBIX W TJIMIEPHUH, KaK NPEICTABUTEIb TPEXATOMHBIX
criupToB. KauecTBeHHas peakiiys Ha MHOTOATOMHbBIE CIIUPTHI, UX CBOMCTBA, onyueHue u npumeHenue. [louarue o0 antudpuszax.
®enoa. CtpoeHue, mojyuyeHUe, CBOCTBA M mpuMmeHenue (enona. KauecTtBeHHble peakiuu Ha ¢eHon. B3aumHoe BiusHME
aToMOB B MoJieKyJie (heHoa.

Aabaernabl W KeToHbl. DopManbaeruj M aleTalbIerujl, Kak MPEACTaBUTEIN aJbJeTUJIOB, COCTaB UX MOJEKYI.
OyHKIMOHANbHAS KapOoHWIbHas Tpynna. KadecTBeHHble peakiuu Ha anbaeruibl. CBONCTBa, MOJIyYeHHWE W MPUMEHEHUE
dbopmanpaeruia u aneTaiabaeruaa. Peakiun nonukonaeHcanuu st popmanpaeruaa. [lonsaTie o keToHax Ha MPUMEPE alleTOHA.
KapGonoBble KHCJIOTBI. [OMONOTHYECKUN pPs TPEACIbHBIX OTHOOCHOBHBIX KapOOHOBBIX KHCJOT. JKupHble KapOOHOBBIE
KHUCIIOThI. XMMHUYECKUE CBOMCTBA KAPOOHOBBIX KUCIIOT. [loiyueHne u mpuMeHeHre MypaBbMHON M YKCYCHOM KHUCIIOT.

Caoxubie 3¢pupsnl. Kupbl. Peakuus stepuduxanuu. Croxubsie ddupbl. Kupbl, X cocTaB M TUAPOIU3 (KUCIOTHBIA U
uieno4Hoi ). Meina. ['unpupoBaHue xKupos.

YraeBoabl. YrieBonbl. MoHocaxapunbl. [mroko3a kak anpaerugocnupT. CopOuT. MOJIOUHOKHCIOE M CIHUPTOBOE OpOKCHHE.

®orocuntes. Jucaxapuasl. Caxaposza. [lonucaxapuasl: kpaxmad, [EUII0I03a.
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AMMHBI. AMUHOrpyIa. AMHUHBI IpefesIbHbIE U apoMarndyeckue. AHuIMH. [lonydenue amunoB. Peakuus 3unnHa. Xumudyeckue
CBOICTBA U MPUMEHEHUE AMUHOB.

AMMHOKHCJIO0TbI. AMUHOKHUCIIOTBI, COCTaB UX MOJIEKYJI U CBOMCTBA, KaK aM(OTEPHBIX OPraHUUYECKUX COCNUHEHUH. [nuimH, Kak
MPEICTaBUTENIb AMUHOKUCIIOT. [lonydeHne monuneTuioB peakiuen nonukonaeHcauuu. [loasitue o menTuaHoON CBA3U.

beaku. Ctpoenue Monekyn OelKOB: NMEpBUYHAs, BTOPUYHAS M TpEeTUYHAs CTPYKTypbl. KadecTBeHHBbIE peakiuu Ha OeiKd, UX
TUIPOJIN3, IEHaTypalus U OHOJIOru4ecKkue QyHKINH.

emoncmpayuu. llonydeHue aiapIeru0B OKHCIEHHEM cOUpTOB. KadyecTBEHHass peakuus Ha MHOTOATOMHBIE CIHUPTHI.
3aBUCUMOCTh PACTBOPUMOCTH (peHOJIA B BOZIC OT Temreparypsl. BzanmoneiictBue ¢ OpomMHoO# Bomoit u xiopuaom sxene3a(lll), kak
KaueCTBEHHbIE peakuuu Ha ¢eHon. Peakiuu cepeOpsHOTO 3epkaja U CO CBEXKEMONy4eHHbIM Tuipokcuaom wmeau(ll) mpu
HarpeBaHWH, KaK KaueCTBEHHbIC peakluH Ha aibiaeruabl. OOpas3ibl MypaBbUHOM, YKCYCHOM, MaJbMUTHHOBOM M CT€apUHOBOMN
KHUCJIOT U WX PACTBOPUMOCTH B BOJE. AJBIETHIHBIE CBOMCTBA M CBOMCTBA MHOTOAaTOMHBIX CIHPTOB IIIOKO3bl B PEAKLIUU C
rugpokcuaom mMeau(ll). Unentudukanus kpaxmasa. KauecTBeHHbIC peakIuy Ha OCIKH.

Jlabopamopnsie onvtmor. CpaBHEHUE CKOPOCTH UCIIAPEHHUs BOABI U 3TaHOJA. PacTBOpUMOCTH MHllEpUHA B BOAE. XUMHUYECKUE
CBOICTBa yKCYCHOH KHCIOTHI. OmpeneneHre HenpeaebHOCTH pacTUTENbHOrO Macna. Mnentudukaius kpaxmana B HEKOTOPBIX
MpOAYKTax nuranusd. M3rotosieHne KpaxMaiabHOro Kiencrepa. M3rorosineHne Moaene MoieKysn aMruHOB. 3roToBieHne Moaenu
MOJIEKYJIbI [JIMIUHA.

Ilpakmuueckasa paboma. Vinentuduxanusi OpraHndeCcKuX COSTUHECHUN.

Oprannyeckasi XumMus U 001IECTBO
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buorexnosorus. Ilepuoasl €€ paszputus. Tpu HampaBiaeHUs] OMOTEXHOJOTMHU: TE€HHAsl (MM TEHETUYECKas)) HHXKEHEpHS;
KJIETOYHAsl MHXKEHepus; Ouosorndeckass umHxeHepus. [eHernueckun moauduuupoBanHble opranu3mbl (I'MO) u TpaHcrensHas
npoaykius. KnonnpoBanue. UMmoOunn3oBanHbie (epMEHTHI U UX IPUMEHEHHUE .

Hoanmepsl. Knaccudukauus nonumepoB. IcKyccTBEHHbBIE MTOIMMEPHI: LIEIUTYIOU], alleTaTHbIN MIENK, BUCKO3a, eJT0(aH.
CunreTHyeckne moauMepsl. [lonumepusanus M MOIMKOHJEHCAlLMs, KaK CIOCOOBI MOJdy4YeHUs noaumepoB. CUHTETHYECKHE
kayuyku. [lomuctupon, TtedroH U MOMMBUHMUIXJIOPHI, KaK MpeACTaBUTENH IactMacc. CHHTETHYECKHE BOJOKHA: KalpoH,
HAMJIOH, KeBJap, JaBCaH.

Jlemoncmpayuu. Konnekium Kay4yyKkoB, IJIACTMACC, CHHTETHYECKUX BOJIOKOH U M3JeNuid u3 Hux. epMeHTaTUBHOE pa3ioKEHUE
NEPOKCHJIa BOIIOPO/IA C MOMOIIBIO KaTalla3bl CBEKEHATEPTHIX MOPKOBH MITA KapTodes.

Jlabopamopusie onvimol. O3HaAKOMIICHUE C KOJUIEKINUAMU Kay4qyKOB, IUIACTMACC U BOJIOKOH.

Hpakmuqecmm pa60ma. Pacnio3HaBaHue miacTMacc U BOJIOKOH.

Conep:xanue kypca. 11 knacc. ba3oBblii ypoBeHb
CrpoeHnne BenecTn
OcHoBHbIE cBejJeHHs1 0 cTpoeHnu atoma. CTpoeHHE aToMma: cOCTaB snpa (HYKJIOHBI) U JEKTpoHHas oOosouka. [lonstue o0
n3oronax. [loHsTHE 0 XUMHYECKOM 3JIEMEHTE, KAK COBOKYITHOCTH aTOMOB C OJMHAKOBBIM 3apsiIOM sJIpa.
Ilepuonuyeckass cucrema xumudeckux 3ieMeHToB JI. U. MeHnaeneeBa B cBeTe CBeTe Y4YeHHMS O CTPOCHUM aTOMaA.

®uznueckuil cmpica npuHsaTor B Tadiauue [. . MeHnneneeBa CUMBONMKU: MOPSKOBOIO HOMEpa 3JEMEHTa, HOMepa mnepuoaa u
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HoMepa rpynibl. [loHsATHE O BaJIEHTHBIX 3JEKTpoHAX. OTOOpakeHHE CTPOCHUS AIEKTPOHHBIX OOOJIOYEK aTOMOB XUMUUYECKUX
AJIEMEHTOB C TIOMOIIBIO ANEKTPOHHBIX U ANEKTPOHHO-Tpaduueckux Gpopmyi.

OO0bsicHeHHE 3aKOHOMEPHOCTEN U3MEHEHHMS CBOMCTB AJIEMEHTOB B MEPUOAX U IPYIINAX MEPUOTUICCKON CUCTEMBbI, KaK CJIEICTBUE
UX DJIEKTPOHHOTO CTPOEHHUS. DIECKTPOHHBIE CEMENCTBA XUMUYECKUX AIIEMEHTOB.

CpaBHenue Ilepuoanueckoro 3aKk0Ha M TEOPUU XMMHUYECKOr0 CTPoeHsI HA Pui10codcKoii OCHOBE: TPEANOCHUIKH OTKPBITUA
[Tepuoauueckoro 3akoHa W TEOPUM XUMHYECKOTO CTPOEHUSI OPraHMYECKHX COEIMHEHUW; POJib JUYHOCTH B UCTOPUU XHMUHU,
3HAQUCHUE MPAKTUKU B CTAHOBJICHUHU U PA3BUTUU XUMHUYECKUX TEOPHUH.

HNonnasi xuMu4yeckasi CBAA3b M HOHHbIE KPHUCTAJINYecKHe pelnéTKU. KaTMoHBI M aHWOHBI: UX 3apsibl U KiIacCUpUKAIUS 10
COCTaBy Ha MpocThie U cinoxkHble. [IpencraButenu. [loHsTHe 06 MOHHOW XMMUYECKOH CBsi3u. MloHHas KpucTauMueckas peméTka
U pU3HUECKUE CBOMCTBA BEIIECTB, O0YCIOBICHHBIE ITUM CTPOCHHUEM.

KoBajieHTHasi XuMH4YecKasi CBSI3b. ATOMHbIC W MOJIEKYJSPHble KPUCTA/LUIHYecCKHe peméTku. [loHsATHE O KOBaJEHTHOMU
CBS3U. DJNEKTPOOTPULIATEIbHOCTh, HEMOJSPHAs U MOJISIpHAs KOBAJEHTHBIE CBsI3U. KpaTHOCTh KOBaJE€HTHOW CBA3U. MexaHM3MBbl
o0pa30BaHUsl KOBAJICHTHBIX CBA3€H: OOMEHHBINH M TOHOPHO- aKIenTOpHBIA. [loNspHOCTE MOJIEKYIbI, KaK CJIEICTBUE MOJISAPHOCTH
CBS3UM U T€OMETPUU MOJIEKYNlbl. KpucTaminueckue peméeTkd ¢ 3TUM THIIOM CBSI3U: MOJIEKYJISIDHbIE W aroMHble. Pu3nyeckue
CBOICTBA BEIIECTB, 00YCIOBICHHBIE TUTIOM KPUCTALTHYECKUX PEIIETOK.

Merajuinyeckasi ¢Bs3b. [[OHATME O METAJUIMYECKOM CBA3M M METAJUIMYECKUX KPHUCTAUIMYECKHX pemérkax. dusznueckue
CBOWCTBAa METAJUIOB HA OCHOBE WX KPUCTAJUIMYECKOIO CTpoeHus. [IpuMeHeHue MeTaisioB Ha OCHOBE MX CBOWCTB. UEpHBIE U

OBCTHBIC CIIJIABBI.
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Bonopoanass xuMu4yeckasi CBf3b. MeEXMONIEKyIspHasE W = BHYTPUMOJIEKYJSpHas  BOJOPOIAHBIE  CBS3W. 3HA4YEHUE
MEKMOJIEKYJIIPHBIX BOAOPOAHBIX CBSI3€U B IPUPOAE U KU3HU YEIIOBEKA.

IHonumepsl. IlonydyeHue NoJIUMEPOB peaKUAMU MOJUMEPU3ALMHU U ITOJTUKOHACHCAUUU. BakHenmme npeacTaBuTeNu miacTMace
Y BOJIOKOH, UX IIOJIy4€HHUE, CBOWCTBA U pUMEHeHUE. [oHATHE 0 HEOPraHUYECKUX ITOIUMEPAX U UX NPEICTABUTEIH.
JMucnepcubie cucrembl. [lonarue o aucnepcHol ¢dasze v TUCIEPCUOHHON cpelie. ArperarHoe COCTOSIHHE pa3Mep dacTull (assbl,
KaK OCHOBA I KJIacCU(PUKAMU AUCIEPCHBIX CUCTEM. DMYIbCUH, CYCIIEH3UH, a3pPO30JU — TPYIIIbI IPyOOJUCTIEPCHBIX CHUCTEM,
UX TPENCTaBUTENW. 30JM M TeId — TPYNIbl TOHKOAUCHEPCHBIX CHUCTEM, HMX MpeacraButenu. lloHsTne o cuHepe3uce u
KOAryJsiluu.

Jemoncmpayuu. Tlepuonuyeckoil cucteMbl xumuieckux anemeHToB J[. M. Menzaeneesa B paznuuHbix (popmax. Monenb HOHHON
KPUCTAJNINYECKON PElIETKU Ha IpUMeEpe XJIopuaa Harpus. MUHepasbl ¢ 3TUM TUIIOM KPHUCTAUIMYECKOW PEIIETKOM: KaJIbIUT,
rajauT. Mozaenu MOJIEeKyIIpHON KPUCTAJUIMYECKOW PEHIETKU HA NPUMEPE «CYXOro JIbIa» WIM MOAA U AaTOMHOU KPHUCTAJIIMYECKON
peléTky Ha IpuMepe anmasa, rpadura wim kBapua. Mozpens MonsipHOro oobéma raza. Monenau KpUCTaJUIMYECKUX PEIIETOK
HEKOTOPbIX MeTa/u10B. Kosutekuun 00pa3iioB pa3inyHbIX TUCHEPCHBIX cucTeM. CHHEPE3UC U KOAryIsIIysl.

Jlabopamopnsie onvimul. KOHCTpyupOBaHUE MOJICIIM METAIIMYECKOM XUMHUYECKOW CBsi3U. IlonydeHue KoJIouIHOIO pacTBopa
KypUHOTo O€JiKa, WCCIIEJOBAaHHE €ro CBOMCTB C IMOMOIIBIO JIa3€pHOM YKa3KuM M TMpoBeleHuEe ero neHarypauuu. [lomyuenue
SMYJIbCUU PACTUTENBHOIO Maciia U HaOmoneHue 3a e€ paccioeHueM. llomydeHuwe cycneH3MM «U3BECTKOBOTO MOJIOKa» U
HaOJIoIeHue 3a €€ ceqUMEHTAIUEH.

XuMHn4ecKkue peakiuu
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Kanaccudpukanus xumuyeckux peakimii. AJioTponu3anus U U30Mepu3alus, Kak peakiuu 0e3 U3MEHEHUsI cOCTaBa BEIECTB.
Amnorponusa u e€ npuumHbl. Kiiaccudukainus peakiuil Mo pa3iMdyHbIM OCHOBAaHUSIM: IO YHCIY U COCTaBy pPEareHTOB U
MPOJYKTOB, TIO0 (pase, Mo UCIOJIB30BAHUIO KaTajau3aropa uwiu GepMeHrta, o termioBomy dddekry. Tepmoxumuueckue ypaBHEHUS
peaKkuuu.

Ckopocth XMMHYECKUX peaknuii. DakTopbl, OT KOTOPBIX 3aBUCUT CKOPOCTh XUMHUYECKHUX PEAKIHUU: MPUPO/Ia pearupyrommx
BEILIECTB, TEMIIEPATYpPa, IIIOIIA/Ib UX CONMPUKOCHOBEHUSI pearupyrolMx BEMIECTB, UX KOHUECHTPAlUs, TPUCYTCTBUE KaTalln3aTopa.
[Tonsitue o karanmmuze. MepMeHTHI, KaK OUOJOTHYECKUE KaTaau3aropbl. MTHTMOUTOPHI, KaK «aHTOHUMBI» KaTalu3aTOPOB M HX
3HAYEHUE.

XuMun4yeckoe paBHOBecHE M Croco0bl ero cMemennsi. Kinaccudukanus XuMrU4eCcKUX peakiuii 1Mo MPU3HAKY WX HalpaBJICHUS.
[lonstue 00 oOparuMbIX peakiusx u xumuyeckoMm paBHoBecuu. [Ipunuun Jle-Illarense u crnocoObl CMENIEHUS XUMHUYECKOTO
paBHOBecus. OOIIas XapaKTepUCTHKA peakiuii CHHTEe30B aMMuaka u okcuaa cepoi(V1) U paccMOTpeHHe YCIOBUH CMEIIEHUS UX
paBHOBECHS Ha POU3BOJICTBE.

I'uapoan3. O6parumplii U1 HEOOPATUMBIM THAPOIHU3BI. [ UAPOIN3 coneil U ero TUIBI. [ WAPOIN3 OpPraHUYECKHX COCTUHCHHHN B
’KUBBIX OPTraHU3MOB, KaKk OCHOBa oOMeHa BemiecTB. [loHsTHe 00 SHEpreTHyeckoM 0OMEHE B KIIETKE U POJIH TUIPOIH3a B HEM.
OKHCIUTETbHO-BOCCTAHOBUTE/IbHbIE peaknuu. CTeNeHb OKUCIEHUS W e€ ompeaelieHne mo ¢GopMyiaaM OPraHUYeCKUX |
HEOPraHUYECKUX BELIECTB. DIEMEHThI U BEIIECTBA, KaK OKHCIHUTENH U BOCCTaHOBUTENU. [IoHATHE O mpolieccax OKUCIEHUS U

BoccTaHOBiIeHUS. COCTaBIEHNE YPaBHEHUI XUMUYECKUX PEAKIIMI HA OCHOBE 3JIEKTPOHHOTO OanaHca.
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DJIEKTPOIU3 PACILIABOB M PACTBOPOB JIEKTPOIUTOB. XapaKTePUCTHUKA IEKTPONIN3a, KaK OKUCIUTEIFHO-BOCCTAHOBUTEILHOTO
nporecca. OCOOCHHOCTH AIIEKTPOJIN3a, MPOTEKAIOIIETO B PACTBOPAX AMEKTPONUTOB. [IpakTHueckoe MpUMEHEHHE DJIEKTPONIH3a:
MOJTy4YeHHUe TallOTeHOB, BOIOPO/Ia, KHUCIOPO/a, IEJIOYHBIX METaJUIOB U MIENIOUYeH, a TaKKe allFOMUHUS AIIEKTPOIN30M PACIUIaBOB U
PacTBOPOB COCAMHECHHM 3TUX 3JIEMEHTOB. [[0HSITHE O TaIbBaHOIIIIACTUKE, TAIBBAHOCTETHH, PAQUHUPOBAHUH [IBETHBIX METAJLIOB.
Jlemoncmpayuu. PactBopeHHe CEpPHON KHUCIOTHI 1 aMMHAYHOW CETUTPBI U (PUKCAIMS TETUIOBBIX SIBICHUMN IS TUX MPOIIECCOB.
B3aumoneiicTBus pacTBOPOB COJITHOM, CEPHOM M YKCYCHOH KHCJIOT OJMHAKOBOW KOHIICHTPAIlMU C OJWHAKOBBIMH KYyCOYKAMHU
(rpaHyiTamMM ) IMHKA ¥ B3aUMOJICHCTBUE OJJUHAKOBBIX KYCOYKOB Pa3HBIX METAJIOB (MarHus, [IMHKA, JKeJIe3a) C PACTBOPOM COJISTHOU
KHUCJIOTBI, KaK TMPUMEP 3aBUCUMOCTH CKOPOCTH XMUMHYECKHX PEaKIMil OT MPHUPOABI BEIIECTB. B3anMonelcTBHE pacTBOPOB
THOCY/Ib()aTa HATpHs KOHIICHTPAIIMM W TEMIIEPaTyphl C PACTBOPOM CEPHOH KHUCIOThI. MOACIHPOBAHUEC «KHIISIIECTO CIIOS».
Hcnonp30oBaHre HEOPTaHNYECKUX KaTaIH3aTOpOB (CoNel xKele3a, Hoauaa KaJlvs) U IPUPOIHBIX 00BEKTOB, COACPKAIINX KaTalazy
(cepoe Msico, KapTodens) I pa3ioKeHUs TEepOKCHaa Bojopoaa. B3ammopeiicTBHe IUHKA C COMSIHOW KHCIIOTOH HHUTPATOM
cepeOpa, Kak MPUMEPhl OKHUCIUTEIBHO-BOCCTAHOBUTEIBHON peakiuié u peaknuu oOMeHa. KoHCTpympoBaHHMe MOAEIH
anekTponu3épa. BumeopparMeHT ¢ pOMBIIUICHHOW YCTAaHOBKH JIJISl TIOYUYCHHUSI aIFOMHUHUS.

Jlabopamopusie onvimot. Vinutroctpanys npasuia beproiie Ha IpakTHKe — MPOBEACHUE PEaKIMii ¢ 00pa3oBaHUEM OCajKa, ra3a
1 Bojbl. ['eTeporeHHbIN KaTain3 Ha MPUMEpE pa3ioKEHUs EPOKCHIA BOAOPOa B MPUCYTCTBUU NUOKCHIA MapraHiia. CMmenieHne
paBHoBecus B cucteMe Fe¥* + 3CNS™ « Fe(CNS);. McnblTaHue MHIMKATOPaMU CPelbl PACTBOPOB CONEH PA3IMYHBIX THIIOB.
OKHCITUTETHPHO-BOCCTAHOBUTENIbHAS PEAKIUS U peakius oOMeHa Ha MpuMepe B3auMoJeHcTBUs pacTBopoB cynbdara meau(ll) ¢

JKCJIC30M M PpACTBOPOM LICTIOYH.
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Ilpakmuueckaa paboma. PenieHue >KCIEpUMEHTATBHBIX 3a/1a4 110 TeME « XUMHUYECKasi PEaKIIUs.

BemecrBa u ux cBOMCTBA

Metanabl. Ousnyeckue CBOWCTBA METAJIJIOB, KaK (DYHKIMS WX CTPOCHUSs. JlelieHre MeTajuioB Ha TPYNIbl B TEXHUKE U XUMUHU.
XUMHUYECKHE CBONCTBA METAJUIOB U DJICKTPOXUMUUECKUM psll HamnpspkeHuid. [loHATHE O MeTajuioTepMHH (QJIFOMUHOTEPMUH,
MarHueTepMuu U JIp.).

Hemeraanbl. baaroponnsie ra3bl.  Hemeramisl  kak — okuciutend. Hemeramnsl  Kak — BOCCTaHOBUTENM.  Psj
ANEKTPOOTPHUIIATEILHOCTU. IHEPTHBIC UK GJIarOpOHBIC Ta3bl.

Kuciaorsl Heopranudeckue U oprannyeckue. KucioTel ¢ TOUKH 3pEHUST aTOMHO-MOJIEKYJISIPHOTO yueHUsi. KUCI0Thl ¢ TOUKHU
3peHUs TEOPHUH PIEKTPOIUTUYECKOMN Arcconnanuu. KucnoTel ¢ TOUku 3peHust MpoToHHOM Teopuu. O01IMe XuMUYeCKUe CBOMCTBA
kucnot. Kiaccudukanust Kucior.

OcHoBaHMS HeOpraHu4ecKHe M opraHuvyeckue. OCHOBaHUS C TOYKHU 3PEHHUS aTOMHO-MOJIEKYISIPHOTO yueHus. OCHOBaHUS C
TOYKW 3PEHHSI TCOPUHU DIEKTPOIUTHYECKON auccouuanud. OCHOBaHUS C TOYKM 3pEHHS MPOTOHHOW Teopuu. Kmaccudukarms
OCHOBaHUH. XMMUYECKHE CBOMCTBA OPraHUYECKUX U HEOPraHUYECKUX OCHOBAHUU.

AM@oTepHbIe COeIMHEHUS] HeOpraHMYecKue M opraHuveckue. Heopranuueckme am@oTepHBIC COCTUHEHUS: OKCHUIBI U
THUAPOKCUIBI, — UX CBOMCTBA U MoiydeHne. AM(OTEpHbIE OPraHNYEeCKUEe COCTMHEHUS Ha TIpUMepe aMUHOKHUCIOT. llentunbr u

IICIITUAHAsA CBA3b.
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Coun. Knaccuduxamms coneit. JKEctkocTh Boabl U ciocoObl €€ ycTpanenus. Ilepexon kapOoHara B ruapokapOOHaT U 0OpaTHO.
OO611e XMMUYeCcKre CBOMCTBA COJIEH.

Hemoncmpayuu. Komnexkuna metamioB. Komnekuns HemeTamnoB. B3auMoneicTBre KOHLIEHTPUPOBAHHOW a30THOW KHUCIOTHI C
Menbro. Benbimka TepMUTHOM cMecu. Bcempliika 4y€pHoro mnopoxa. BeITecHEHHME TajOoreHoB M3 HX pPAacTBOPOB APYTrUMU
rajoreHamu. B3auMopneiicTBre MapoB KOHLIEHTPUPOBAHHBIX PACTBOPOB COJISHOM KHUCIOTHI MU aMMHaka («IbIM 0€3 OTHS»).
[TonyyeHne aMMHaka U U3y4EHHUE €r0 CBOMCTB. Pa3nuuHble ciaydad B3aMMOAECHCTBHS pacTBOPOB COJIEW AIFOMUHUSA CO IIETOYBIO.
[TomyueHnue )ECTKOM BOIBI U YCTPAHEHHUE €€ HKECTKOCTH.

Jlabopamopuwsie onvimel. IlonydyeHne HeEpacTBOPMMOIO THAPOKCHIA W €ro B3auMoneucTBue c Kucioroil. HccimenoBanue
KOHILIEHTPUPOBAHHBIX PACTBOPOB COJITHOM M YKCYCHOW KHCJIOT KameJdbHbIM METOJOM MpHU MX pa3daBieHuu Bomoil. [lomydenue
aM(pOTepHOTO THIIPOKCHIA U U3YUEeHHE ero CBOMCTB. [IpoBeeHre KaueCcTBEHHBIX PEeaKIUi MO OMPEAEIICHUI0 COCTaBa COJIH.
Ilpakmuueckaa padoma. PenlieHre SKCIIEpUMEHTAIBHBIX 3a/1a4 10 TeMe «BellecTBa U X CBOMCTBaY.

X¥MHS U COBPeMEHHO0e 00111eCTBO

IIpousBoacTBO amMmuaka U MetaHosaa. [loHsAaTHE 0 XUMUYECKOW TEXHOJIOTUU. XUMHYECKHE PEAKIIMU B MPOU3BOJICTBE aMMHUAKa
u Meranona. OOmas kimaccuUKAIMOHHAA XapaKTEpPUCTHKA PEaKIMii CHUHTE3a B TMPOM3BOACTBE ATHX MNponykToB. Hayunbie
IIPUHIIUIIBL, JIEKAIUE B OCHOBE ITPOU3BOJICTBA aMMHaKa U MeTaHona. CpaBHEHUE ITUX MPOU3BOJICTB.

XuMHYeCKasi TPAMOTHOCTh KAK KOMIIOHEHT O00IIeidl KyJbTYpPbl 4el0BeKa. MapkupoBKa yHNaKOBOYHBIX MaTEpHAJIOB,

QJICKTPOHUKH U OBITOBOM TCXHHUKH, SKOJIOIMIHOI'O TOBapa, IIPOAYKTOB IIMTAHHA, STUKCTOK II0 YXOAY 3a O,Z[@)I(I[Oﬁ.
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Hemoncmpayuu. Monenbs TPOMBIIUIEHHON YCTaHOBKU IIOJIYYEHHUS CEPHOM KHUCIOTBL. MOIelb KOJIOHHBI CHHTE3a aMMMaKa.
BuneodparMeHTsl U CllaifiJibl O CTENEHU YKOJIOTHYECKOW YUCTOThI TOBapa.

Jlabopamopnosie onvitmot. VI3yueHne MapkUpOBOK Pa3IMUYHBIX BUJIOB MPOMBIIICHHBIX U MPOIOBOJILCTBEHHBIX TOBAPOB.

Iliianupyemble pe3yabTaThbl H3yUeHHUs] Y4eOHOro npeaMera « XMMHUs HA YPOBHE CpexHero o0mero o00pa3oBaHus
Buvinycknuk na 6azoeom ypoene nayuumcs:
— NOHUMAamMb XUMHUYECKYI0 KAPTUHY MUpPa KaK COCTABHYIO YaCTh 1I€JIOCTHON HAYYHOW KapTUHBI MUDA;
— pPAcKpbleams PoOiab XUMUU U XUMHUUYECKOTO MPOU3BOJICTBA KaK MPOU3BOIUTEIIHHOM CHUIIBI COBPEMEHHOTO OOIIECTBA;
— hopmynuposams 3HaYCHUE XUMUU U €€ TOCTIKSHHUI B TTIOBCETHEBHOM )KM3HU YEJIOBEKA,
— ycmanasaueams B3auMOCBSI3H MEXAY XMMHEN U IPYTUMH €CTECTBEHHBIMU HAyKaMH;
— opmynuposams OCHOBHBIE TIOJIOKEHHUS TEOPUU XUMHUYECKOTO CTPOCHHUS OpraHuueckux coeauHenuit A. M. bytneposa u
WUTFOCTPUPOBATh UX MPUMEPAMH U3 OPTAHUYECKON U HEOPTraHMYECKOW XUMUHU;
— apeymeHmuposams YHUBEPCAIbHBIA XapakTep XUMUYECKUX TOHSATUN, 3aKOHOB M TEOpUM I OpPraHUYECKOM U
HEOPraHMYECKON XMMUHU;
— gopmynuposams Ilepmonuuecknii 3akoH JI. M. MenneneeBa u 3aKOHOMEPHOCTH W3MEHEHUN B CTPOEHHWU U CBOMCTBAX
XUMHYECKUX JIEMEHTOB M 00pa30BaHHBIX MU BEIIECTB Ha OCHOBe llepromnmueckoit cUCTeMBI Kak TpaduuecKkoro oToOpaKeHHsI
[Tepunonnyeckoro 3akoHa;

— Xapakmepu3zoeams S- ¥ P-3JIEMEHTHI, a TAKXKE KEeJIe30 Mo uxX nonoxeHuto B [lepuonuueckoit cucreme . . Menaeneena;
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— Kaaccuguyuposams XAMUYECKHUE CBA3H U KPUCTATUIMYECKHUE PEIIETKH, OOBSICHATh MEXaHU3MbI X 00pa30BaHUS U 10Ka3bIBAThH
€IMHYIO PUPOAY XUMUUYECKHUX CBA3EH (KOBaJIEHTHOW, NOHHOM, METAJITNYECKON, BOIOPOAHOM);

— 00bACHAMb IPUIUHBI MHOTO00pa3Us BEIIECTB, UCIONb3Ys SIBICHHUS H30MEPUU, TOMOJIOTUH, aJUIOTPOIUN;

— Kkaaccuguyupoeams XUMHUYECKUE PEAKIMM B HEOPraHMYECKOM M OpPraHUYEeCKOW XUMHUHU IO pa3IMYHbIM OCHOBAHMSIM U
ycmanagiugamsy CiellMPUKy TUIOB PEAKIMI OT OOLIEro Yepe3 0COOEHHOE K eIMHUYHOMY;

— Xapakmepu306ams TUAPOIIN3 KaK CrielnPUUHbIA OOMEHHBIN MPOLECC U pacKpbléams €ro Poib B )KMBOW U HEXKUBOUN MPUPOJIE;
— Xapakmepu3o6ams DIEKTPOIU3 KaK CHEIU(PUYHBIA OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIM MPOLIECC M OMPENeNsiTh €ro
IPaKTUYECKOE 3HAUCHHUE;

— Xapaxkmepu308anv KOPPO3UI0 METAIJIOB KaK OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIN MpOLIECC U npediaeams CIOCOObI 3allUThI
OT HEE;

— Kraccuguyuposams HEOPraHUYECKUE U OPraHUYECKHE BEIIECTRA;

— Xapaxkmepu308amsb OOUINE XMMHUYECKHUE CBOMCTBA Ba)KHEHIIMX KJIACCOB HEOPTaHMUYECKUX M OPraHUYECKUX COCIMHEHUU B
IJIaHe OT OOIIETo Yepe3 0COOCHHOCTh K €IMHUIHOMY

— UCNONb308aMb 3HAKOBYIO CHCTEMY XUMHUYECKOTO SI3bIKa IS OTOOpaKeHUs cOCTaBa (XUMHUYECKHE (OpPMYIbI) U CBOMCTB
(XMUMUYECKHE YpPaBHEHUS) BEILIECTB;

— UCNOIb306amMb TIPABUIIA U HOPMBI MEXKIYHAPOIHOW HOMEHKJIATYPHI JJI Ha3BaHUW BEIIECTB MO (GopmymnaMm U, HA0OOPOT, A
COCTABIJICHHS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (POPMYIT COETUHEHUH TI0 MX HA3BAHUSIM;

— 3HAansv TPUBUAJIBbHBIC HA3BAHHWA BaXKHEHUIITNX B OBITOBOM OTHOIIICHUH HCOPraHNYCCKUX U OPraHN4YCCKUX BCHICCTB,
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— Xapaxmepu306amb CBOWCTBA, MOMyUYeHNUE U NMPUMEHEHUE BAXHEHUITUX MPEICTABUTEICH KIacCOB OPraHMYECKUX COCTWHEHUMN
(amkaHOB, AJKEHOB, AJKWHOB, aJIKaJUCHOB, apOMAaTHYECKUX YIJIEBOAOPOIOB, CIHPTOB, (PEHOIOB, ANbICTHIIOB, MPEACITbHBIX
OIHOOCHOBHBIX KapOOHOBBIX KUCIIOT, CIIOKHBIX 3(HPOB U KUPOB, YITICBOAOB, AMUHOB, aMHHOKHUCJIIOT);

—- yCcmauaeiueams 3aBUCUMOCTh SKOHOMHKH CTPAHBI OT OOBIYM, TPAHCTIOPTUPOBKHU M MEPEepabOTKH YIIIEBOAOPOAHOTO CHIPHS
(HedTu ¥ IPUPOTHOTO raza);

— DKCTIEPUMEHTABHO N00MEepHcOams COCTaB M CBOMCTBA BAXKHEHIIINX MPEACTaBUTENICH M3YYCHHBIX KJIACCOB HEOPTaHWY ECKUX
M OpPraHWYECKHX BEIIECTB C COONIOACHHEM NpPaBHJ TEXHUKH OE30MAaCHOCTH I pa0OThl C XMMHYECKHMHU BEIIECTBAMHU H
1aboparopHbBIM 000PYIOBAHUEM;

— Xapaxmepu306ams CKOPOCTh XUMUYIECKOW PEaKIIUU U €€ 3aBUCIMOCTD OT PAa3IMYHBIX (PaKTOPOB,;

— Xapaxmepu3o6ams XUMAIECKOE PAaBHOBECHE U €r0 CMEIIIEHUE B 3aBUCUMOCTH OT Pa3IMYHBIX (PaKTOPOB,;

— npou3800ums Pacy€Thl MO XUMHUYECKUM (OpMylTaM H YpaBHCHHSIM Ha OCHOBE KOJIMYECTBEHHBIX OTHOIICHUH MEXIY
y4aCTHUKaAMHU XUMUYECKUX PEaKIINi;

— cobnooamsy TIpaBWIIa SKOJIOTHYECKONW O€30MacHOCTH BO B3aMMOOTHOIIEHHSX C OKPYXKAIOIMIEH cpemoil mpu oOpalieHuu ¢
XHUMHAYECKAMH BEIIECTBAMH, MaTepraJaMH M MPOIIECCAMH.

Boinycknuk na 6a306om ypoene noayuun 603MOHCHOCHIb HAYUUMbCA:

— UCNnonb306amb METOJBl HAyYHOTO MMO3HAHUS NPHU BHIOJHEHUH MPOEKTOB U Y4eOHO-MCCIEN0BAaTEIbCKUX 3a/1a4 XUMUYECKON
TEMaTHKH;

— npocHo3upoeantb CTpPOCHUC U CBOMCTBA HE3HAKOMBIX HCOPIraHUYCCKNX N OPraHUYICCKHUX BCIICCTB HAa OCHOBC aHAJIOTHH,
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— NpocHO3Upo6amb TEUEHNE XUMHUYECKUX IPOLECCOB B 3aBUCHMOCTH OT YCJIOBHI HX IPOTEKaHWsI U MPEAarartb CrocoObl
YIIPaBIECHUS 3TUMH IIPOLECCAMU;

— ycmanaenuéams B3aUMOCBSI3M XMMHM C TpEAMETaMd TYMaHUTApHOTO UUKIA (A3BIKOM, JUTEPaTypoil, MHUPOBOU
XyHAO0XECTBEHHON KYJIBTYpOil);

— pAacKkpvléams PoJib XUMUYECKUX 3HAHUH B OyIylel MpakTUYeCKO IeITeTbHOCTH;

— packpuleamb PoJib XUMUYECKUX 3HAHUHI B ((OPMHUPOBAHUU MHAMBUAYaTIbHON 00pa30BaTEIbHON TPACKTOPUH;

—  NpocHO3Upo8amv  CIIOCOOHOCTb HEOPraHMYECKUX M OPraHWYECKHUX BEIIECTB MPOSBIATh OKHUCIUTENIbHBIE W/WIN
BOCCTAaHOBUTEJIbHBIE CBOMCTBA C YUETOM CTETICHEW OKMCIIEHHUS AIEMEHTOB, 00pa3yIoUInX UX;

— apeymenmuposamb E€OUHCTBO MHpA BCIICCTB YCTAHOBICHUEM TI€HETHYECKOM CBA3M MEXKAY HEOPraHWYECKUMHU U
OpraHUYECKUMHU BEIICCTBAMU;

— 61a0emb XUMUYECKUM SI3bIKOM JJIs1 000TaleHHsI CIOBAPHOTO 3aIlaca U pa3BUTHS PeUu;

— Xapakmepu3o6ams CTAHOBICHUE HAYYHOM TEOPUU HA NpUMEpe OTKphbITUA Ilepuonuueckoro 3akoHa U TEOPUU XUMHUYECKOIO
CTPOCHUS OPTaHUYECKHUX BEILECTB;

— KPUTHYECKH OMHOCUMbCS K TICEBOHAYYHON XUMUYECKON HHPOPMAIIIH, ITOy4aeMOM U3 pa3HbIX UCTOYHUKOB;

— nouumams TI00aNbHBIE NPOOJIEMBI, CTOSIIME MEpPe]] YEIOBEYECTBOM (IKOJIOTMUYECKUE, HHEPreTUUYECKUE, CBHIPHEBBIE), U

npedﬂaeamb IIyTHU UX PCIICHUA, B TOM YHCJIC U C IIOMOIIBIO XUMHH.



