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Pe3y.]ILTaTLI 0CBOCHHUS Kypca

JearenbHoCTh yuuTens B OOyYEHMM XUMHUU B CpelHEH (IOJIHOM) IIKOJIE JOJKHA OBITh HalpaBje€HAa HAa JOCTHXKEHHUE OO0Yy4YaroIIMMHUCS

CIEIYIOLIUX JIUYHOCHHBIX PE3YIbMaAmog.
— B LIEGHHOCTHO-OPUEHTAIIMOHHON chpepe — oco3nanue pOCCUICKON I'paykIaHCKONH MASHTUYHOCTH, IaTPUOTU3Ma, YyBCTBA FOPJOCTH 32
POCCHUMCKYIO XMMHUYECKYIO HAYKY;

— B TpyAoOBOHl cdepe — comoeHocmb K OCO3HAHHOMY BBIOOPY JajdbHEHIIEH o0O0pa3oBaTeIbHONW TPACKTOPUM WM TPYIOBOM
NesITEJIbHOCTH;
— B IIO3HABAaTEJIbHON (KOrHUTHUBHOW, WHTEIUICKTYalIbHOW) cdepe — ymeHue YIPaBIAThH CBOCH IMO3HABATEIBHOW JESTEIbHOCTHIO,

20MOBHOCMb U CNOCOOHOCMb K 00PA30BAHUIO, B TOM YHCJIE€ CaMOOOpa30BaHUIO, HA MPOTSKEHUU BCEH KU3HU; CO3HATEJILHOE OTHOIIEHHE K
HEMpephIBHOMY 00pa30BaHUIO KaK YCIIOBUIO YCHENTHON MPOpECCHOHATTLHON U OOIIECTBEHHOM JIEATEIbHOCTH;

— B cdepe cOepexeHUusl 300POBbsl — HpuUHAMuUE U peanu3ayuss IEHHOCTEH 3/10pOBOTO U O€30IacHOro o0paza XU3HU, Henpusmue
BPEIHBIX TIPUBBIYEK (KypEeHUs, yHOTPEOJICHUS aJIKOTOJIsI, HAPKOTUKOB) Ha OCHOBE 3HAHWIH O CBOMCTBAaX HAPKOJIOTHUYECKUX U HAPKOTHUYECKUX
BEIIIECTB.

Memanpeomemuvie pesyibmamol 0c60eHUs 8bINYCKHUKAMU cpedHell (HOTHOI) WKOLbL KYPCA XUMUU.

—  UCnonvb3o8aHue YMEHUU U HABBIKOB PA3JIMYHBIX BUJOB IMO3HABATEIBHOU NESITEJIBHOCTH, IPUMEHEHNE OCHOBHBIX METOJIOB MO3HAHUS
(cucreMHO-MH(GOPMALIMOHHBIM aHalN3, HAOJIOJEHUE, H3MEpPEHHE, NPOBEJICHUE HJKCIEPUMEHTa, MOJEIMPOBAHUE, HCCIeA0BaTEIbCKas
NeSITEJIbHOCTD) A1l U3YUE€HHUS Pa3IUYHbIX CTOPOH OKPY Karollei NeCTBUTEILHOCTH;

— 8ladeHue OCHOBHBIMHM HWHTEJUJIEKTYaJbHBIMHU OIepalusMu: (POpMyIHpOBKAa THUMIOTE3bl, aHAJIU3 W CHUHTE3, CpPaBHEHUE U
cucTeMaTu3alus, 0000IIeHHe U KOHKPETU3allUsl, BbISIBJICHHUE IPUYUHHO- CJIEJICTBEHHBIX CBSI3€H U MOMCK aHAJIOTOB;

— nosHanue 0OBEKTOB OKPYKAIOIIET0 MUPa OT OOIIEro yepe3 0OCOOEHHOE K €IUHUYHOMY;

— YMeHue T€HEPUPOBATh UJIEU U ONPENEISITh CPEACTBA, HEOOXOAUMBIE JIs UX pealn3alliy;

— YMeHue OTIPENEIISITh LeJIU U 3aJa4U JIeSTEIbHOCTH, BRIOUPATh CPEACTBA pealn3alliui LeIU U IPUMEHSITh UX Ha MPAKTHKE;

— ucnonv3oéanue PasIMIHBIX UCTOYHUKOB ISl TMOJYyYCHUS] XUMHYCCKOH HHGOpMAIlUK, MOHUMAHHE 3aBUCUMOCTU COJIEp)KaHUS U
(dhopmbl nipeacTaBiaeHusT MHGOPMAIIUH OT IEJICH KOMMYHHUKAIIMKA U ajpecara;

—  yMeHue TPOAYKTHBHO OOIIATHCS M B3aHMMOJICHCTBOBATH B IPOIIECCE COBMECTHOHN IESTEIbHOCTH, YYUTHIBATH MO3HMIMUA IAPYTHX
YYACTHUKOB JEATEILHOCTH, 3(P(HEKTUBHO pa3peniath KOHGIUKTHI,

— 20moeHOCMb W CIIOCOOHOCTh K CaMOCTOSITCJIbHONW HWHGOPMAIMOHHO-TIO3HABATEIbHON  JIEATEIbHOCTH, BKJIIOYash yMEHHE
OPUCHTHPOBATHCS B PA3JIMYHBIX MCTOYHUKAX WH(POPMAIMU, KPUTHUYCCKHU OIICHHBATh U WHTEPIPETUPOBATH WH(POPMAIIHIO, MOTyIaeMy0 M3
pa3JIMIHBIX UCTOYHUKOB;

— YMeHue UCIOJIb30BaTh CPEJACTBa MH(POPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TexHoJoruil (namee — WMKT) B perieHun KOTHUTUBHBIX,
KOMMYHHKATHUBHBIX W OpPTraHU3allMOHHBIX 3a7lad C COOJIIOJCHUEM TpeOOBaHHUN SProHOMHKH, TEXHHKH O€30MaCHOCTH, THUTHCHBI,
pecypcocOepekeHusi, MPaBOBBIX U TUUYECKUX HOPM, HOPM WH(OPMAIIMOHHON 0e30MacCHOCTH;

— @l1adeHue SI3bIKOBBIMH CPEJACTBAMU, B TOM YHCJIC U SI3bIKOM XUMHUH — YMEHHE SICHO, JIOTUYHO U TOYHO U3J1araTh CBOIO TOYKY 3PCHUS,
HCTIOJIb30BaTh aJICKBATHBIC SI3LIKOBBIC CPEJICTBA, B TOM YHCJIC W CUMBOJIbHBIC (XUMUYECKUE 3HAKHU, (OPMYJIbI U YPABHCHHUS).

IIpeomemnvimu pe3ynromamamu V3yueHuss XAMUK Ha 0A30BOM YPOBHE Ha CTYIEHU CPeIHETO (ITOJIHOTO) O0IIEro 00pa3oBaHUS SBIISIFOTCS:

1) B mo3HaBaTeIbHOM cdepe:



— 3HaHue (IIOHUMaHWE) U3YUYEHHBIX ITIOHATUM, 3aKOHOB U TEOPUI;

— YMeHue OIMCBHIBATh JEMOHCTPALMOHHBIE U CAMOCTOSTEIIBHO IPOBEACHHBIE JKCIIEPUMEHTHI, HCIIOIB3YsS Ui 3TOrO0 €CTECTBEHHbIN
(pycckuii, poiHOM) SI3bIK U A3bIK XMMUU;

— yMeHue KIacCU(PUIIMPOBATh XMMHUUYECKUE 3JIEMEHTHI, IIPOCThIE M CIOXXHBIE BEIIECTBA, B TOM YHCJIEC M OPraHUYECKHE COCIUHEHHSI,
XUMHUYECKHE PEAKIINU 10 Pa3HBIM OCHOBAHMUSM;

— YMeHue XapaKTEepU30BaTh N3yUYECHHBIEC KJIACChl HEOPraHUYECKUX U OPraHUYECKUX COCAMHEHUIN, XUMUYECKHUE PEAKIINH;

— 20MO8HOCMb IPOBOJUTH XUMUYECKHI SKCIEPUMEHT, HA0JI10/1aTh 3a €ro NPOTEKaHUEM, (PUKCUPOBATH PE3YJIbTAThl CAMOCTOSITEIILHOIO U
JIEMOHCTPHUPYEMOT'O SKCIIEPUMEHTA U JI€JIATh BBIBOJIBI;

— ymeHue (POpMYyIUPOBATh XUMHUUYECKHE 3aKOHOMEPHOCTH, IPOTHO3UPOBATh CBOMCTBA HEHW3YUYEHHBIX BEIIECTB I10 aHAJOTHUU CO
CBOMCTBaMH N3y4YECHHBIX;

— HOUCK UCTOYHUKOB XHUMHYECKOM MHQOpMAIUH, NOJydYeHHE HEOOXOAMMON MH(pOpMalu{, €€ aHaJIu3, U3rOTOBJIEHHUE XUMHUYECKOIO
UH(OPMAIIMOHHOTO MIPOJIYKTa U €r0 IPe3eHTalus;

— @1aodeHue 00s3aTEIFHBIMU CIIPAaBOYHBIMU MaTepuanamu: [lepuoandeckoit cucremort xumudecknx snemeHToB J[. M. Menneneena,
TaOJIHUIeH PACTBOPUMOCTH, IJIEKTPOXUMHUECKUM PSIOM HAMPSHKEHUN METaJIOB, PSIJIOM 3JIEKTPOOTPUIIATEIIHFHOCTH — JUUISI XapaKTEPUCTUKH
CTPOEHUSI, COCTaBa M CBOMCTB aTOMOB DJIEMEHTOB XHMMHUYECKHX 3j7eMeHTOB |-V nepnonoB m o6pa3oBaHHBIX UMM HPOCTBIX M CIOKHBIX
BEIIECTB;

— ycmahnoéieHue 3aBUCUMOCTH CBOMCTB M MPUMEHEHHUS] BAXKHEUIIINX OPraHUYECKUX COCAUHEHUH OT UX XMMHUYECKOIO CTPOEHUS, B TOM
YUCJIe U 00YCIIOBJICHHBIX XapaKTE€POM 3TOT0 CTPOEHHUS (IIPEeAEeIbHBIM MIIN HENPEAEIbHBIM) U HAIMYUEM (DYHKIIMOHAJIbHBIX TPYIII;

— Mooenuposanue MONEKYJI BAXKHEUIITNX HEOPTAaHUUECKUX U OPTaHUYECKHX BEIIECTB;

— NOHUMAHUe XUMHUYECKON KapTUHBI MUPA KaK HEOTHEMJIEMOM YacTH 1IEJIOCTHOM HAYYHOUW KapTHUHBI MUPA;

2) B IIECHHOCTHO-OPHEHTAIIMOHHOW cepe — aHaJu3 U OIICHKa IOCJIEACTBUI I OKpPY’KaloIIer cpeabl OBITOBOM M MPOU3BOJACTBEHHOMU
JIeSITEJIbHOCTH YEJIOBEKAa, CBSI3aHHOM ¢ MPOU3BOJICTBOM U MepepabOTKOM BaXKHEHIIIMX XUMUYECKUX ITIPOTYKTOB;

3) B TpynoBoil cepe — nposedenue XUMHUUECKOTO IKCHEPUMEHTA; pa3zeumue HABBIKOB Yy4e€OHOU, MPOEKTHO-HCCIIEA0BATEIbCKOM,
TBOPYECKOU AESATEILHOCTU PU BBIIIOJIHEHUU UHAUBUIYyaJIbHOI'O IIPOEKTA O XUMUMU;

4) B cdepe 310poBOro odpasza XU3HU — cobnrodeHue TpaBuil 6€30MacHOro oOpallleHUs ¢ BEllIeCTBAMH, MaTepualaMyu U XUMHUYECKUMU
mpolleccaMu; OKa3aHHWE IEPBOM MOMOIIM TIPU OTPABJICHUSIX, OXKOrax M JPYrux TpaBMax, CBSI3aHHBIX C BelIeCTBAMHU U J1aOOpPaTOpPHBIM
000pyJIOBaHHUEM.

COJEP)XXAHHME KYPCA

Ba3zoBblii ypoBenb. 10—11 kiaccenl

Conepx(aHHe KypcCa XapaKTCpHU3yCTCs HCIOCTHOCTBHO U CHUCTCMHOCTBIO yqe6Horo npeamMeTa, Ha OCBOCHHUC KOTOPOIro OTBCIACHO
HG6OJ'II>H_IOC, JKCCTKO JIMMUTHUPOBAHHOC yqe6H0e Bpewmsl. OTO6paHHOe JJIsL 0a3o0BOTO O6y‘I6HH§I XUMHUH COLCPIKAHUC TTO3BOJISICT U3YyUATh €TI0 U
B pCIKUMC 1 mau 2 9acoB B Henenro. B mocinegnem cliydqacy o6yqa101u1/1xc51 ITOABHUTCA BOSMOXHOCTDB He I’lpOXO()Lﬂ’Hb, auszyuamos, He SHAKOMUNbCA,
a yceaueanib >STO COACPIKAHUC. OCOOEHHO Ba)XHO 3TO Il TCX ydalluXcCs, KOTOPbIC HCE HMCIOT BO3MOKHOCTH H3Yy4YaTb XHWMHIO Ha
yFJIy6HCHHOM YPOBHC (143-3a OTCYTCTBHUSA TAKHUX KJIACCOB B IJ_[KOJ'IC), HO TEM HC MCHCC co614pa10Tc;1 claBaTh €IUHBIN FOCYIIapCTBCHHI)IfI
9K3aMCH I10 XUMHHU.



Kypc gueTko nenurtcst Ha 1B€ paBHBIE IO OTBEACHHOMY Ha UX M3YYCHUE BPEMEHU YaCTH: OPTaHUYECKYIO XUMHIO U OOIITYIO XUMHIO.

CTpyKTypUpOBaHUE Kypca OpPraHWYEeCKOW XHWMHH OINpPEACIISIeTCS WJIeeH pa3BUTHS YYaIIUXCs HEMPO(HIBHBIX KJIACCOB CPEACTBAMH
yuebHoro mpenmera. C Henpl0 YCHUJICHUSI PONM ACAYKIMM B OOyYEHHMM XHMMHHM BHadaje JAlOTCsl KpaTKHE TEOPETHYECKHE CBEIACHUS O
CTPOCHUH, KIacCU(PUKAIIMN, HOMEHKJIATypPe OPraHNYE€CKUX BEIIECTB, OCOOCHHOCTSX PEaKIUi C UX y4aCTHUEM.

CdopmupoBanHbie TakuM O0Opa3oM TEOPETHUUECKHUE 3HAHMS 3aTEM PA3BUBAIOTCSA Ha (DPAKTOJOTMUYECKOM MaTepHualie MpPU PacCMOTPEHUU
KJIACCOB OPraHUYECKUX COeAWHEHUU. B cBOI0 ouepenb TakoWl MOAXOJ MO3BOJSIET W TJIyO)kKe M3y4YuTh caMHM Kjaccbl. Tak, OCHOBHBbIE
MOJIOKEHUSI TEOPUU XHUMHUYECKOTO CTPOCHHUSI OPraHUYECKUX coeauHeHuil A. M. byTnepoBa 3akpemisitoTCs MPU U3YUYEHUH YIJIEBOAOPOI0B
(aTKaHOB, aJIKCHOB, JIMEHOB, AJKHHOB, apE€HOB) W WX IMPUPOJHBIX HCTOYHHKOB (MIPUPOAHOTO Taza, HEPTH W KAMEHHOTO YIJs),
KHUCJIOPOJICOJIEPKAIUX OPraHUYECKUX COCIMHEHUM (CIUpTOB, (eHOosIa, AIBJICTUA0B, KapOOHOBBIX KHCIOT, CJOXKHBIX (HUPOB, KUPOB U
YIJIEBOJAOB) M a30TCOJIEpPXKAILMX OPraHMYECKUX COEAUHEHUN (aMHUHOB, aMHMHOKMCIIOT, O€JIKOB M HYKJIEHMHOBBIX KHCJIOT). 3aBepIlaeT Kypc
OpPraHUYeCcKON XUMHHU pa3gesl «XUMHUs U )KU3Hb», IJie 00ydaroliuecs 3HaKOMSITCSI C TAKMMHU BaXXKHBIMHU B NIPAKTUYECKOM M OMOJIOTrHYECKOM
OTHOILIEHWH BElIECTBAMM U MaTepHajlaMHy, KakK MJacTMacchl U BOJIOKHA, (DEPMEHTHI, BUTAMUHBI, TOPMOHBI U JIEKAPCTBA.

OcHOBHBIM  KpuTepuem oTOopa (aKTUUYECKOro MaTepuajga Kypca OpraHMYecKOM XHMMHUM SIBISIETCS HUIes  peau3aiiu
MPaKTUKOOPUEHTHPOBAHHOI'O 3HAYEHUSI OOBEKTOB OPraHMYE€CKON XUMUU (COETMHEHUN U peaKIyii).

HUnes o Beaymen poiad TEOPETUYECKMX 3HAHWW B IIPOLECCE MO3HAHWS MHUpa BEIIECTB M pPEAKIMH cTajla OCHOBHOW W JJIsS
KOHCTPYUPOBaHUsI Kypca oOuieil xumMuu. Ha ocHOBe €IMHBIX IOHSATHM, 3aKOHOB U TEOPUIl XMMHUHM Yy CTapUIEKJIACCHUKOB (opMHUpyeTcs
LIEJIOCTHOE MPEACTAaBJIIEHUE O XMMHYECKOM HAayKe, O XMMHWYECKOW KAapTHUHE MHpa, KaK COCTABHOM YaCTH €IWHOW €CTECTBEHHOHAY4YHOU
KapTUHbI MUpA.

B kxypce oOmieil xuMuu BHavalie YriIyOJslIOTCS M PACHIUPSAIOTCS 3HAHUS, MOJyUYeHHbIE OOydJaloUIMMUCS M3 Kypca OCHOBHOM IIIKOJBI, O
CTpOCHHU aToMa M BemiecTBa Ha ocHoBe Ilepmoanueckoro 3akona u Ilepuoandeckoit cuctemnl J[. M. MenneneeBa, oOmmx CBOWCTBax
KJIACCOB OPTaHMYECKUX M HEOPraHMYECKHX COEAUHEHUH (KUCJIOT, OCHOBaHUM, aM@OTEpHbIX COEIMHEHHI) B CBET€ TEOpUH
AJIEKTPOJIUTUYECKON nuccouuanuu. Jlamee paccmaTpuBaercsl KiacCUUKAIUS XMMHUYECKUX PEaKIMi B OpraHU4ecKoi M HEeOpraHu4ecKou
XUMHUHU. 3aBEPLIAET KypC 3HAKOMCTBO CTAPUIEKIIACCHUKOB C IEPCIIEKTUBAMU Pa3BUTHUSI XUMUYECKOW HAYKH U X UMHUYECKOT'O IIPOM3BOJICTBA, C
npo6aeMamMu OXpaHbl OKPY’KAIOIIEH Cpeabl OT XUMHUYECKOI0 3arpsi3HEHUS U My TSIMU UX PEILICHHUS.

OPI'AHMYECKAS XUMUA

Habmonenue, nipeamnonoxenue, runore3a. [lonck 3akonomepHoctedd. HayuHnsiii skcriepumeHnT. BeiBo.

Teopusi cTpoeHHsI OPraHMYECKUX COeTUHEHN

IIpenmer opranndyeckoil XuUMHUH. MecTO MW 3HAYEHUE OPraHMYECKOM XHMHH B CHCTEME €ECTECTBEHHBIX HayK. BaJleHTHOCTS.
Xumunueckoe crpoeHre. OCHOBHBIE MOJIOKEHUSI TEOPUHM CTPOEHUSI OPraHUUECKUX COCAMHEHUN. Yenepoouwiii ckenem opeanuueckou MoeKybi.
Kpamnocmo xumuuecxou ceasu. I3oMepusi U 130MepBI.

YF.TIeBOJIOPOIlbI N UX NPUPOAHBLIC UCTOYHHKH

A I K aH BL HpHpOIIHBIfI ra3, €ro coCraB U NMPUMCHCHHUC KAaK HNCTOYHHUKA SHCPIrUru U XUMHYCCKOI'O CBIPbS. I'omonoruueckuit joizuit
IPCACIIbHBIX YTJICBOAOPOAOB. I/I3OMCpI/I}I 1 HOMCHKJIATYpa aJIKaHOB. Metan U 3TaH Kak IpCACTaBUTCIIN AJIKAHOB. CsBoiicTBa (I‘OpCHI/IC,
PCakliMun 3aMCUICHUA, ITHUPOJIN3, ,HCFI/IIIpI/IPOBaHI/IC). HpI/IMeHCHI/IC. erKUHZ u usomepusayusi AdjlKAHOB. Anxunvuvle pa()l/lKClJZbl. Mexanuszm



€80000HOPAOUKATLHOO0 2AI02EHUPOBAHUSL ATIKAHOS.
A 7 X € H bl. DTHJICH KaK IPEACTaBUTEIh ATKECHOB. [lomydeHne dTUIICeHa B MPOMBIIIIICHHOCTH (ASTUAPUPOBAHHE ITaHA) U B J1aOOpaTOpUn
(nerunpararust 3taHosna). CpoiicTBa (ropeHue, OpOMHpOBaHHE, THApaTallys, IOJUMEpHU3allusa, OKucieHHe pactBopom KMnO4) u

npuMeHenue HdtwieHa. llomwdtunen. [lponunen. Cmepeopecynsapnocms noaumepa. OCHOBHBIC TOHSTHS XWMHUH BBICOKOMOJIEKYJISIPHBIX
COeIMHEHUM. Peaknnu nonuMepusanuu.

J n e v bl. byranneH W WM30NpeH KakK MPEACTaBUTEIIM JIUSHOB. Peakuwy TPUCOSINMHEHUS C YYacTHUEM COIPSHKCHHBIX JIUEHOB
(6poMupoBaHUe, NOJMMEPHU3AIUSL, cUOPOLAIOceHUPO8aHUe, cudpuposatue). HaTypalbHbIi B CHHTETHYECKUI KaydyKu. Pe3uHa.

A K ¥ H bl. ALISTWICH KaK MPEACTaBUTEIb aJIKUHOB. [loilyuenune aneruieHa KapOUIHBIM U METaHOBBIM cioco0amu. [lonyuenue kapouoa
kanvyus. ColicTBa (ropeHue, OpoMupoBaHUE, TUApaATALUs], TPUMEPU3allUs) U IPUMEHEHHUE alleTUJICHA.

A p e H bl. beH3on kak mpencraBuTenb apeHoB. CospemenHble npedcmasneHus o cmpoenuu oOenzona. CBoiicTBa OeH3o0sia (rOpeHue,
HUTpPOBaHHUE, OpOMUPOBAHNE) U €r0 NMPUMEHEHUE.

He dTtp mcmoco 6l ee mep ep ad oTk u. CocraB HedhTH. [lepepaborka HePTH: mEeperoHKa U KPEeKUHT. Pugopmune HU3KOCOPMHbIX
Hepmenpooykmos. Ilonamue 06 OKMano8oM uucie.

Kucaopoaconep:xamme oprannyeckne coelMHeHUs

C nu p T pl. MeTaHOI U 3TAHOJI KaK MPEeJCTaBUTENIN MPEIEIbHBIX OJHOATOMHBIX cUpTOB. CBOMCTBA 3TaHOJa (TOPEHUE, OKHUCIIEHHUE B
anpaerun, neruaparauus). Ilonyuenue (6poorcenuem entokozvl U THApPATAlMEN dTUIIEHA) U IPUMEHEHUE 3TaHoIa. DmuneHeaukons. I muuepun
KaK €I1€ OAVH NPEACTABUTEIb MHOTOATOMHBIX cClIMPTOB. KauecTBeHHAas peakiysi HA MHOTOAaTOMHBIE CITUPTHIL.

® ¢ = o . [Tonyuenne ¢enona n3 kameHHoro yrisa. KaMeHHBIN yroiab U €ro ucrojb3oBanne. KokcoBaHne KaMEHHOTO YTJIsl, BaXKHEUIITHE
NPOAYKThI KOKCOXUMHYECKOT O MPONU3BOACTBA.

B3anmHOe BiMsHHME aTOMOB B MoJeKyJie (eHosna (B3auMojeiicTBUEe ¢ OpOMHOM BOJAOW M ruapokcusioM Hatpus). Ilomydenue u
npuMeHeHue GeHoza.

A nppaeruabl. PopManbaerul U aleTalIbAer U KaK NpeACcTaBUTENH allbAeTrua0B. [lonamue o kemonax. CBOWCTBaA (peakLysi OKUCIICHUs B
KHCJIOTY U BOCCTAaHOBJIEHUSI B CHHUPT, peakUMs IOJUKOHAEHcauu ¢gopmanpaeruaa ¢ ¢genonoMm). Ilonydyenue (okucieHHEM CHUPTOB) U
npuMeHeHue popmalibaeruia u aneraipaeruia. @eHonogpopmanbIeruIHble I1acTMACChl. 7epMOnIacmuyHoCmy U MepmMopeakmueHOCmb.

KapO6oHOBBI € KM CJOTBbBI. YKCyCHass KUCIOTAa KaK IPEJICTABUTEIb IIPEIEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KucOT. CBoMcTBa
YKCYCHOM KHMCJIOTHI (B3aMMOJEHCTBHE C METAJUIAMH, OKCHUJAAMHU METAJJIOB, TMAPOKCHUIAMH METAJUIOB U COJISIMU; peakLMsl dTepudUKAIUN).
IIpumeHenne yKCyCHONU KHUCIIOTHI.

CnoxHBIed ) upBblUXUD bl. C1oXKHBIE 3PUPHI KAK MPOJTYKThHI B3AUMOJIEHCTBUS KUCJIOT CO CIMPTaMU. 3HaUEHUE CIIOKHBIX 3(pUpOB
B IPUPOJIE U )KU3HU UesioBeKa. OmoenvHvle npedcmasumeinu KUCI0m UHO020 CIMPOEHUsL: OJIeUHOBAS, TUHONIe8As, TUHONIEHO8As, AKPULOBAsl, WABeNe6as,
Oen3ouHasl.

JKupsbl Kak ciaoxHbIE 3(pUpPhI TIIMIIEpUHA U )KUPHBIX KApOOHOBBIX KUCHOT. PacTuTeNbHbIE U )KUBOTHBIE )KUPBI, UX cocTaB. I uaponmns uimn
OoMbUIeHHE )XHPOB. Mbuta. Cunmemuueckue morowue cpeocmsa (CMC). [IpumeHeHne )KUPOB. 3aMeHa HCUpos 8 mexHuKe HenuesbiM ColpbeM.

Y raeB o sl [louatue o6 yrineBonax. I'nmoko3a kak mpeacTaBUTENb MOHocaxapuzoB. IloHsitTue o NBOMCTBEHHOW (YHKIIMU
OpPraHUYeCcKOro COEIUHEHMS Ha IIPUMEpPE CBOMCTB IJIFOKO3bI KaK ajJbJEruia U MHOTOATOMHOIO CIIMpTa — ajpAeruaocnupra. bpoxenue
[JIFOKO3bI. 3HAaYEHUE U IPUMEHEHUE TIIIOKO3bl. PpYKmo3a Kak uzomep 21K0o3bl.

Caxapo3a Kak NpeJCTaBUTeNb TUcaxapuaoB. [Ipoussoocmeo caxapa.

Kpaxman u memriono3a Kak OpeACcTaBUTENM nonucaxapunoB. CpaBHEHHME MX CBOMCTB M Ouosiornmdeckass poiib. [IpuMeHeHue >Tux



ImoJaucaxapmuaoB.

A30Tc0uepmamne OpraHun4eCKue COCAUHCHUS

AMUH bl. METHIIAMUH KaK MPEICTABUTENh alu(PaTHICCKUX aMUHOB M aHWIMH — KakK apoMaTudecknx. OCHOBHOCTh aMHUHOB B CPaBHCHUHU
C OCHOBHBIMHM CBOMCTBaMH aMMHaka. AHWIMH U €r0 CBOMCTBa (B3aMMOJICMCTBUE C COJISTHOM KHCJIOTOM M OpPOMHOM BOJOM). Bzaumnoe @nusiHue
amomos 8 MOJIeKY1ax Op2anudeckKux coeounenuti Ha npumepe anununa. Ilomydenne anunvna no peakiuu H. H. 3ununa. Ilpumenenue anwinHa.
AMUHOKHUCIOTBHL [TIMIIMH U aJlaHUH KaK MPEICTAaBUTEIN MPUPOIHBIX aMUHOKUCIOT. CBOMCTBA aMUHOKHCIIOT KaK aM(POTEpPHBIX
OpPraHUYeCKUX COECIMHEHUN (B3aMMOJEHCTBHUE C ILIEJOYaMHM U KUcI0TaMM). Ocobennocmu ouccoyuayuu aMuHOKUCION 8 800HbIX PACMBOPAX.
bunonapuvie uonvi. OOpazoBaHue MOIUNEOTUAOB. AMUHOKAIIPOHOBAsl KUCJIOTA KaK MPEJACTaBUTENIb CHHTETUYECKUX aMUHOKHUCIOT. [lonsitue
O CUHTETUYECKHUX BOJIOKHAX Ha MpUMeEpe KallpoHa. AMUHOKUCIOMbL 8 RPUPOOE, UX OUOI02UYeCKas ponsb. Hezamenumovle aMUHOKUCTIOMBL.

be nx u. benkm kak momunentuabl. CTpykTypa OeIKOBBIX MoJeKyd. CBoicTBa O€lKOB (TOpeHHE, THAPOJHN3, IBETHHIC PEAKIIHH).
buonoruueckas poiib OEJIKOB.

HyxkneuHoOBBI €K HUCITOT bl. HykllenHOBbIE KUCITOTHI Kak noJiMHYyKIeoTuabl. Ctpoenue nHykieoruna. PHK n JIHK B cpaBHeHun.
Hx ponb B XpaHEeHUH U Iepesiaye HaclaeICTBeHHON uHpopmaruu. Ilonamue o 2eHHOU UHIHCEHepUU U OUOMEXHOTIOSUU.

I'eneTnue cka s CBAA3b MEXKJYy KJIa CCaMU Opra HU4e€CKHUX CoOeAUuHEeHUUU IloHiTHe O TEHETUYECKOU CBSA3ZU U
TE€HETUYECKUX psijiax.

XumMus ¥ ;KU3Hb

I mactma chl u B OJNOKH a. [lommmepmsamuss W TNOJMKOHACHCAIMSA KaK CIIOCOOBI IIOJYYEHHS CHHTETHYECKHX
BBICOKOMOJICKYJISIPHBIX cOoenuHeHUH. llomydeHne HMCKYyCCTBEHHBIX BBICOKOMOJICKYJISIPHBIX COCAMHEHUNW XUMHUYECKOW MoauduKamuei
MPUPOIHBIX MMoJMepoB. CTpoeHHUE MOJIMMEPOB: JTMHEHHOE, TPOCTPAHCTBEHHOE, CETYATOE.

[lonsitne o macrmaccax. TepMoOIUTaCTUYHBIE W TEPMOpPEAKTHUBHBIE MOJUMEpbl. OTIENbHBIE NPEACTABUTEIN CHHTECTHUYECKUX |
HCKYCCTBEHHBIX ITOJIMMEPOB: (eHOI0(POpMaIbIETHAHBIC CMOJIBL, TOIUBUHIIIXIIOPU/I, TE(DIIOH, IIEJUTYJIOHI.

[TonsiTne 0 XMMUYECKUX BOJIOKHaX. HarypasibHbIE, CHHTETHYECKHE M MCKYCCTBEHHBIE BOJIOKHA. Kitaccuukanus u oTaenbHbIe MPeacTaBUTEIH
XMMHYECKUX BOJIOKOH: alleTaTHOE (TPUALCTATHBIA IICNK) U GUCKO3HOE, GUHUIXAOPUOHOE (XIOpuH), nonunumpuibHoe (HUmMpoH), ROAUAMUOHOE
(xkanpon, naiinon), nonusgupnoe (nascan).

® e pMe HT bl DepMeHTHI Kak OUOJIOTUYECKHE KaTalu3aTopsl 6eakoBoil pupoasl. [Toustue o pH cpensl. OcoOOEHHOCTH CTPOSHUS U
CBOMCTB (CEJIEKTUBHOCTH M 3((PEKTUBHOCTH, 3aBUCUMOCTh JICHCTBUS OT TemriepaTypsl U pH cpenbl pacTBopa) ¢GepMEHTOB MO CPaBHEHHIO C
HEOpraHU4YeCKUMHU KaTajguzaTopaMu. Poib pepMEeHTOB B )KM3HEIESATEIbHOCTH )KUBBIX OPraHU3MOB U IPOU3BOJICTBE.

B uTawmu H b IloHiTue o BuramuHax. Buael BuTamuHHON HenpocraTouHocTd. Kiaccupukauus BuramuHoB. Butamuu C kak
MpeICTaBUTEIb BOJOPACTBOPUMBIX BUTAMUHOB M BUTAMUH A KaK MPEJACTaBUTENb KUPOPACTBOPUMBIX BUTAMHUHOB.

I'o p Mm o H b1. IloHATHE O TrOpMOHaX Kak OHMOJIOIMYECKM AKTUBHBIX BEIECTBAX, BBIMOIHSIIONINX JHIOKPUHHYIO PEryJISILIHIO
YKM3HEIESITEIIbHOCTH OpPraHu3MoB. BakHeliime cBOWCTBa FOPMOHOB: BBICOKasi (PM3MOJIOTHYECcKass aKTUBHOCTb, JUCTAHIIUOHHOE JEHUCTBHE,
ObICTpOE pa3pylieHue B TKaHsAX. OTAeabpHbIC IPEeICTAaBUTEIN TOPMOHOB: HHCYJIUH U ajipeHanuH. [Ipodunaktuka caxapHoro auadera. [lonamue o
CMEpPOUOHBIX 20PMOHAX HA NPUMEPE NOJIOBbIX COPMOHOE.

JlexapcTB a JlekapcTBeHHass XUMHS: OT SITPOXMUMHUHU U (papMakoTepanuu A0 XUMHOTEepanuu. AHTHUOMOTUKH U JUCOAKTEpHUO3.
HapkoTtnueckue Bemectsa. Hapkomanusi, 6opbba ¢ Hell 1 IpoHIIaKTHUKA.



Pemrenue 3 a ga 4 o opranuye cK ol Xxumu M. Pemenne 3aga4d Ha BbIBOA (POPMYJIBI OPraHUYECKUX BEIIECTB MO NPOAYKTaM CrOpaHUS U
MacCOBBIM J0JIIM 3J1€EMEHTOB.

JdemoncTpanuu. [1naBinenue, o0yrimBaHue U TOpEHUE OPraHUYECKUX BellecTB. Mojieny MOJIeKy NpeACcTaBUTENIENH pa3IndHbIX KJIACCOB
OpraHHYecKnX coeauHeHui. ['opeHme MeraHa, STWieHa, aneruiieHa. OTHONIEHHWE MeTaHa, dTWJIeHA, alleTHJIeHa W OeH30JIa K pacTBOpaM
rnepMaHraHara kaauss U OpomHoi Boxae. Ilomyuenuwe sTuieHa peaknued Jerujparaldy 3TaHOJIA, alleTUJIEeHa — TUAPOJIU30M KapOuja
KaJblysi. Pa3znokeHne Kaydyka Npu HarpeBaHHUU, UCIBITAHUE MPOIYKTOB Pa3JIOKEHHUs Ha HenpeAaelbHOCTh. Komnekmus oOpa3noB HepTH U
He(PTEenpoayKTOB, KaMEHHOIO YIJisI U MNPOAYKTOB KOKCOXMMHYECKOIo mnpousBoAcTBa. OkucieHue crnupra B ailpieruj. KauecTBeHHbIE
peakuuu Ha MHOTIOaTOMHbIE CIUpPTHI. PacTBopuMocTh (eHosia B BOAE NpU OOBIYHOHN TeMIlepaType U Npu HarpeBaHuu. KauecTBeHHbIE
peakuuu Ha genos. Peakuus «cepeOpsiHOrO 3epkajia» ajbJAeTHUI0B U I'TIOK03bl. OKHUCIEHHUE albJIErH/10B U TJIFOKO3bl B KMCJIOTY C IOMOIIBIO
ruapokcuaa menu (11). KauectBennas peaxmust Ha kpaxmai. Kosutekums s¢pupnHbix Macen. Kosuiekuusi nijlactmMace U M3JE€IMM U3 HUX.
Komnnekums uCKyCCTBEHHBIX BOJIOKOH Y M3JEJNUN U3 HUX. B3anMoaeicTBue aMMHaKka U aHWIMHA C COJITHOM KHUCJIOTOM. Peaknust aHnnnHa ¢
OpoMHOI1 BOJO#. JlokazaTenbCcTBO Haduuusl (PYHKUIMOHAIBHBIX TPYyIN B pacTBOpax aMHUHOKMCIIOT. PacTBopeHne um ocaxiaeHue OeJIKOB.
LlBerHbie peakuuu OenkoB. ['opeHue nTuybero mnepa u mepctsHor HUTH. Moxaens moisekyinbl JIHK. Ilepexonbl: 3TaHON — STHIIEH —
ATHJICHTJITUKOJIb — 3THIICHIIIHKOJIST Meau (11); aTa- Hom — 3TaHak — 3TaHoBas Kucyiora. Kosuiekius rmractMace, CHHTETUYECKUX BOJIOKOH U
n3aenuii u3 HuXx. Pa3znokeHune mepokcuaa BoJIopoia KaTaina3oi ceiporo msica u ceiporo kaproders. Kommexkus CMC, conepkaliux YH3UMBI.
HUcneitanue cpensl pactBopa CMC wunaukatopHod Oymaroil. Kosutekumss BUTaMUHHBIX TIpenapatoB. McmblTanue cpeabl pacTBopa
aCKOPOMHOBOM KHUCJIOTHI HHAUKATOPHOU Oymaroi. McnbiTaHWe anTedHOTOo TIpenapaTa HHCYJIWNHA Ha OEJIOK.

JlaGopaTopHble onbITHI. MI3roTOBIICHHE MOEIICH MOJICKYJI OPTraHUYECKUX coeqnHeHn. O3HaKOMIICHHE C KOJUIEKITUEH 00pa31ioB He(TH,
KaMEHHOTO yTIJis M MPOAYKTOB UX IepepadoTku. OOHapyKeHHe B KEPOCHHE HEeNpeneNbHbIX coeAnHeHU. O3HaKOMJICHHE C KOJIJIEKIIUEH
KaydyKOB M OOpa3lamMu W3Sl U3 pe3uHbl. PacTBopeHMe rimiieprHa B BoJie U B3aumopeicTtBue ¢ ruapokcuaoMm meau (Il). CroiicTtBa
YKCYCHOM KHCJIOTBI, OOIIHME CO CBOWCTBAMHU MUHEPAIbHBIX KHUCJOT. JloKa3aTeabCTBO HENPEAEeIbHOrO XapakTepa >KHIKOTO >KHpa.
BzaumopeiictBue 1i1I0K03b1I U caxaposbl ¢ ruapokcusiom meau (11). KauecrBennas peakmusi Ha kpaxmalil. O3HaKOMIIEHHE C KOJUIEKLIHEH
iactMacc M uzaenuid u3 Hux. O3HaKOMJIEHHE C KOJUIEKIIMEW MCKYCCTBEHHBIX BOJIOKOH WM U3JeNUd U3 HUX. PacTBopeHue OelIKoB B BOJeE.
O6HapyxeHue 6e1KoB B MoJioke. O3HAaKOMJICHHE C KOJUIEKIIMEH CUHTETUYECKHUX BOJIOKOH U M3Jieiauil 3 Hux. O3HaKOMJIEHHE C KOJUIEKIHeH
CMC, conepxamux sH3uMBL. HcnbeiTanue cpeapl pactBopa CMC unaukaTopHoi Oymaroil. O3HaKOMIJIEHHE C KOJUICKIIMEH BUTAMHUHOB.
HcnowiTanue cpeibl pacTBOpa aCKOpOMHOBOM KUCIIOTHI HHAUKATOPHOM OyMaroii.

IMpakTuyeckas padora Ne 1. Penienue skcriepuMeHTAIbHBIX 3a/1a4 HA UACHTU(PUKAIINIO OPraHUYECKUX COSTUHEHHUIA.

IlpakTHyeckasi padora Ne 2. Pacrio3HaBaHME MJ1aCTMAacC U BOJIOKOH.

OBLIAA XUMUA
Ilepuoauyecknii 3aKOH M CTPOEHHE aTOMA

OtkpeiTue . . MenneneeBriM Ilepuonmnueck oro 3 akoHa. Ilepgvie nonvimku Kiaccu@ukayuu XuMu4eckux 31eMeHmos.
Baxxuelimye NOHATUS XUMHUM: aTOM, OTHOCUTEJIbHAsA aTOMHasi U MoJjeKyJisipHas Maccbl. OTkpeitue [l. 1. MenneneeBbim Ilepunoanueckoro
3akoHa. [Tepunoauueckuii 3akoH B popmynupoke /. 1. Menneneena.

I[Tepuonuueckas cuctema Jl. . Menneneena. [lepuonuueckas cucrema /. 1. MenneneeBa kak rpadudeckoe OoToOpakeHUE
Ilepnonnyeckoro 3akoHa. Paznuunbie BapuaHthl Ilepnonnueckoii cucremsl. Ilepuoasl u rpynnel. 3HadeHue [lepuonndeckoro 3akoHa u
Ilepnoanueckoii CHCTEMBI.



Ctpo eHue atoM a. ATOM — CJIOXHasl yactuua. Omkpvimue 31eMeHmaphbix 4acmuy u cmpoeHus amomd. S1npo atoma: NPOTOHBI U
HelTpoHsl. U3otonbl. H3omonwsl 600opooa. DIEKTPOHBL. DJIEKTPOHHAs O00O0JIOYKAa. DHEpPreTuYecKuid ypoBeHb. OplOuranu: S- U p-.
d-Op6umanu. PactipenesieHue 3JI€KTPOHOB 10 SHEPreTHYSCKHUM YPOBHSIM U OPOUTAIISIM. DIIEKTPOHHBIC KOH(MUTYpaIlMi aTOMOB XUMHUYSCKHUX
3JIEMEHTOB. BajieHTHBIE BO3MOKHOCTH aTOMOB XUMHYECKHUX JIEMEHTOB.

I[lepuno auye CKUK 3aK OH HCTP O eHUEe aroM a. CoBpeMEHHOE MOHATHE XUMUYECKOTO 3eMeHTa. CoBpeMeHHast OpMyIMpPOBKaA
Ilepuonmueckoro 3akoHa. I[IpwynHa TEPUOAUYIHOCTH B M3MEHEHHUH CBOHCTB XHMHUYECKHUX 3JIeMEHTOB. OCOOCHHOCTH 3aIlOJIHCHUS
SHEPIeTUYECKUX YPOBHEU B DJIEKTPOHHBIX OOOJIOUKAX aTOMOB MEPEXOJHBIX 3JIEMEHTOB. DJIEKTPOHHBIE CEMEHCTBA JJIEMEHTOB: S- U p-
sieMenTsl;, d- u f-onemenmeor.

CTpOCHI/Ie BelIeCTrBa

KoB anenTHa 1 xuMuue cka si cBsA3 b. [loHATHE 0 KOBaJIeHTHOM cBsi3u. OOmIas »neKTpoHHast napa. KpaTHOCTh KOBaJICHTHOM
CBSI3U. DJIEKTPOOTPULIATENILHOCTD. [lepekpvleanue 37eK- mpoHHbIX opoumarnet, nu- u cuema-cesa3u. KopajaeHTHas NoJsIpHasi U KOBaJeHTHas
HEIoJIsipHasi XUMU4eckue cBsizu. OOMEHHBIM W JOHOPHO-aKLENTOPHBIM MEXaHU3Mbl OOpa3oBaHUs KOBaJICHTHOW cBs3U. BemiectBa
MOJIEKYJISIPHOI'O ¥ HEMOJIEKYJISIPHOTO CTPOEHMSI. 3aKOH ITOCTOSTHCTBA COCTAaBa JJIsI BEIIECTB MOJIEKYJISIPHOTO CTPOECHUSL.

MoHHasxumMuueckascBs3b. Karuonel n annoHsl. loHHas cBA3b U ee cBoiicTBa. MlOHHAs CBSA3b Kak KpaHUW Cilydau
KOBaJICHTHOU NOJISIPHOM CBSI3U. PopmynvHas eounuya seujecmaa. OmHOCUmensHocms 0esleHusi XUMUYECKUX ces3ell Ha MUnbl.

Meramueckass xuMmudeckass cBsizb. OOmmMe (u3nyeckue CBOICTBA METAIUIOB. 3d8UCUMOCMb  2NIEKMPONPOBOOHOCU MemAallog Om
memnepamypul. CIuiaBbl. YepHvie u yeemmuvie cniagol.

Arp eratHeie C O CTOSHHsA B emie CTB a. ['a3pl. 3akoH ABorazpo mJisi ra3oB. MOJISIpHBIM 00BeM Ta3000pa3HBIX BemIeCTB (MIPH H. V.).
Kunxocrtu.

Bo nop ogHa s xumMmuue cka s cBsi3 b. Bogopo/Has cBsI3b Kak 0COOBIN Cilydail MEXKMOJIEKYJISIPHOTO B3aUMOJIEUCTBUS. MexaHUu3M ee
00pa3oBaHUs U BIMSIHME HAa CBOMCTBA BEUISCTB (Ha MpuUMepe BOJbI). Mcnonv3osanue 800bl 8 Obimy U HA npouzgoocmee. BuympumonexkyiapHas
8000POOHASL CBA3D U ee DUOI0SUYECKAS POJlb.

T nnel kpucrta aauyeckux p emeTto K. Kpucramnuueckas pemrerka. MoHHBIE, METAUIMYECKHUE, aTOMHBIE U MOJIEKYJISPHbIC
KPUCTAJUTUYECKHUE pelIeTKU. AJutoTponusi. AMOp(dHbIE BELIECTBA, UX OMIUYUMENbHbLE CEOUCMEA.

UucTteie BemecTtBa u cMecu CMecu U XUMHUUYECKHE COeqUHEHUS. | OMOreHHbIe U IreTeporeHHbie cMecu. MaccoBasi 1 00 beMHast
JIOJIN KOMIIOHEHTOB B cMecu. MaccoBasi 10J1s1 TipuMeceii. Perienue 3agad Ha MaccoBylo J0Ji0 npumeceil. Knaccuguxayus éewecms no cmenenu
Ux yucmomul.

AucnonepcHusie cucrte M bl [loustue gucniepcHoi cuctemsbl. JlucniepcHas ¢a3za u aucnepcuoHHas cpena. Kiaccudukamms
JIUCIIEPCHBIX cUcTeM. Konouonvle oucnepcHvie cucmemol. 301u u 2enu. 3HaueHue OUCNEPCHBIX CUCTEM 8 NPUPOOe U HCUZHU 4el08EKd.

DJIEKTPOJIUTHYECKAS TUCCOIMATINS
P ac T B 0 p Bl. PacTBOpbl Kak TOMOTEHHBIC CUCTEMBI, COCTOSIIIIME U3 YACTHUIl PACTBOPUTEISI, PACTBOPEHHOT'O BEIIECTBA U MPOIYKTOB HX
B3auUMoJIeUCTBHS. Pacmeopenue kax @usuxo-xumuyeckuil npoyecc. MaccoBasi JTOJIsl PaCTBOPEHHOTO BEIIECTBA. TWIBI pacTBOpOB. Monsapras
Konyenmpayus eeujecmad. MunepaivbHbie 800bi.
Teopust JIEKTP OJUTHUYEC CKOH JTUC COMHUAIH U. DICKTPOIUTHI U HEAJICKTPOJIUTHI. CTEIICHB JISKTPOJIMTUUCCKON IMCCOIUAIHH.
CuiibHbIC W Cj1a0ble DJICKTPOJIMTHI. Y PAaBHEHHUS DIICKTPOJIUTHYCCKOU aucconmanuu. Mexanusm ouccoyuayuu. CmyneHuamasi OUcCoyuayusi.
Booopoonwvui noxazamenns.



KucmoTs BcBere TCOpHUHU BHCKTPOHHTHHCCKOﬁ Jucconualm. O6H_II/IG CBOMCTBA HCOPraHN4CCKUX U OPraHUYCCKUX KHUCIIOT. YcnoBus
TEUYCHHSI peaKINi MEX 1y JIEKTPOIUTaMu 10 KoHua. Cneyuguueckue ceoricmea azomuotl, KOHYeHMpUPOBAHHOU CEPHOU U MYPABbUHOU KUCTIOM.

O CHOBaHU S B CBETE TEOPUH DIIEKTPOIUTHUECKON JUCCOIHALINU, UX KIAaCCU(PUKAIUS U OOIIHE CBOMCTBA. AMUHbBI KAK Op2aHUYeCKUe
ocrnoganus. Cpagnenue c8oUCME aMMUAKA, MEMUTAMUHA U AHUTUHA.

C 0 71 U B CBETE TEOPUH DJIECKTPOIUTUUECKOM JUCCOLMAIINY, X Kiaccudukamus u obume coiictBa. Conu kucvie u ocrnoenvie. Conu
opeanuveckux Kuciom. Mbina. DIEKTPOXUMHUYECKUM psii HaOpsDKEHWH METaJUIOB U €ro  MUCIHOJIB30BAaHUE Ui XapaKTepPUCTUKHU
BOCCTAHOBHUTEIBHBIX CBOMCTB METAJIJIOB.

I'm 1 p o nwu3. Coyuyan ruaponusa coseit. Peakuus cpenst (pH) B pacTBopax ruJipojM3yIOIIUXCs COJICH. [ uoponus opeanuieckux 6e- wecms,
e20 3HaueHue.

XuMHYeCKHe PC€aKIuu

K na c cudukanus xumuue ckux p eakum u. Peaxkyuu, uoywue 6e3 usmenenus cocmaea eeujecme. Kiaccudukarus mo 4uciy U COCTaBy
pearupyonmx BEIIECTB U NPOJYKTOB peakluu. Peaknuu pasyioKeHusl, COeIMHEHUS, 3aMEeIeHNs] 1 OOMeHa B HEOPraHMYeCcKOW XUMUM. Peakyuu
npucoeounenus, OMmulensieHus, 3amMeuwjeHus U U3oMepu3ayuu 6 Oop2aHudeckou xumuu. Peaxyuu nonumepusayuu Kax yacmueli Cryyau peaxkyuil
NPUCOEOUHEHUSL.

T eruioB oit 3 @ ¢ eKT XuMHUUYe CKUX P €aKlUM . DK30- U SHAOTEpMUYECKUE peakiuu. TepMoxuMuieckue ypapHeHus. Pacuer koindecTBa
TEIUIOTHI IO TEPMOXUMHUUYECKUM YPABHEHUSIM.

CKk Op OCTh XMMHUYE CKHX p eakuu U. [loHATHE O CKOPOCTU XMMHUYECKHUX PEAKIMI, aHATITUTUIECKOE BBIPAKEHHUE. 3aBUCUMOCTH
CKOPOCTH PEAaKLMHU OT KOHLEHTPALMH, JABJICHUs, TEMIIEPATYyPbl, IIPUPOALlI PEArupyIOIINX BELIECTB, IUIOMIAAN UX CONPUKOCHOBEHHUS. 3aKOH
NEUCTBYIOIIMNX Macc. Pewenue 3a0ay Ha Xumuieckyo KUHemuKy.

K a 1t a 1 u 3. Karanuzaropel. Karanus. [omoceunwviii u cemepocennviii xamanui. IIpumepbl KaTalUTUYECKHUX IIPOILIECCOB B
MPOMBIIIJICHHOCTH, TEXHUKE, ObITy. DepMeHThl M HMX OTJIHWYHSA OT HEOPraHMYEeCKHX KaTaiau3aTopoB. lIpuMmeHeHue KaTaan3aTOpoOB U
(bepmeHTOB.

XuMuueckoepaBHOBecue. O0parumbie U HeoOOpaTUMbIE peakIui. XUMHUUYECKOE PAaBHOBECHE U CIIOCOOBI €r0 CMEILIEHUsI Ha ITpUMepe
nonxydeHus ammuaka. Cunmes ammuaxa 8 npomviuiiennocmu. Ilonamue 06 onmumanbHuIX YCI08UAX NPOB8EOeHUs MEXHOI02U1eCcK020 npoyecca.

OKuC JIUTEJIBHO-B O C CT aHOBHUTE JIbHBIE npouneccbl. OKHCIUTENbHO-BOCCTAHOBUTEINbHBIE peakuuu. OKHUCIUTEIb U
BoccTaHOBUTENb. OKHCIeHHWEe U BoccTaHOBJEHUE. (COCTaBJIIEHHWE YPaBHEHUUN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAaKIUHd METOA0M
AJIEKTPOHHOT O OajaHca.

O O6mue cBoicTBa MeETalJdo0B. XUMHUYECKUE CBOICTBA METAJIJIOB KaK BOCCTaHOBUTElNEH. B3anmoieiicTBue METaJJIOB ¢ HEMETaJIaMH,
BOJIOM, KMCJIOTaMU U pacTBOpaMM cojiel. MeTamoTepMusi.

K opp o0 3ust MeT a 0B Kak okucaumenvbHo-eoccmanosumenvhsii npoyecc. CrocoObl 3alIUTH METAIIJIOB OT KOPPO3UH.

O Omye CBOMCTB a HEMET a JIJI0 B. XMMHUYECKHE CBOMCTBA HEMETAJJIOB KaK OKUcIuTenel. BzauMoneiictBue ¢ meraaiaMu, BOJOPOAOM U
IpyruMu  HemerauiaMud. CBOMCTBa HEMETAIOB KaK BOCCTAaHOBUTENEW. B3anMoaeicTBME€ € NOPOCTBIMHU M CJIOKHBIMHU BEIIECTBAMU-
okucnutensiMu. Oouas xapakmepucmura 2ai02eHos.

DnexTp onu 3. Obwue cnocodwl noayueHuss Memaiio8 U Hememainiog. DISKTPOIU3 PACTBOPOB U PACILIABOB IJISKTPOJIUTOB Ha MIPUMEpPE
XJIOpUAA HATpHUsl. DIJIIEKTPOJIUTUIECKOE MMOTyUEHHUE alFOMUHUA. [IpakTHUeckoe 3HaYeHUE AIIEKTPOIN3a. [ alb8aAHONAACMUKA U 2ANbE8AHOCMESUS.

3axkx o 49e H U e [lepciekTUBBl pa3BUTHS XUMHYECKOW HAyKH M XHUMHYECKOTO IMPOM3BOJICTBA. XUMUS U TIpobiaemMa OXpaHbI
OKpY Karolleu cpeasbl.

Jdemouncrpanuu. Paznuunsie popmer [lepuonmueckoit cucremsr JI. M. MenneneeBa. Moaenb KPUCTALIMYECKOW PEIISTKH XJIOpHUIA



HaTpusi. OOpa3nbpl MUHEPAJIOB C MOHHON KPUCTAJUIMYECKOW pPEHIeTKOM: KaJlbIUTa, TrajuTa. Moaeian KpPUCTAUIMYECKUX PEHIETOK «CYXOro
mpaa» (WM wmojaa), anmasza, rpadura (Wim KBapra). Mojeinb MOJSIpHOTO oObeMa ra3oB. TpH arperaTHbBIX COCTOSIHHS BOAbl. OOpasiibl
pa3UYHBIX JHUCIEPCHBIX CHUCTEM: SMYJIBCHU, CYCHEH3WM, a’po3osiei, renert m 3omeu. Koarynsmus. Cunepesuc. Dddexr Tunnans.
HcneiTanne pacTBOPOB BJIEKTPOJIUTOB M HERJIEKTPOJIUTOB Ha MOPEAMET JAMCCOLMAIIMM. 3aBUCUMOCTH CTEHEHMU 3JIEKTPOJIUTHYECKOMH
JUCCOIMALIMN YKCYCHOM KHCJIOTHI OT pa30aBiieHus pacTtBopa. IIpuMepsl peakinuii HOHHOTO 0OMeHa, UAYLIUX ¢ 0Opa3oBaHHWEM OCajKa, rasa
WIA BOJBI. XWUMHYECKHE CBOWCTBA KHCJIOT: B3aUMOJEHCTBHE C METAJIJaMH, OCHOBHBIMH M aM(OTEPHBIMH OKCHIAMH, OCHOBAHUSIMH
(1remoyamMu ¥ HEPACTBOPUMBIMU B BOJI€), COJISIMU. B3anmMonelicTBre a30THOM KUCIIOTHI ¢ MeApto. O0yriMBaHue KOHLIEHTPUPOBAHHOM CEpHOU
KHUCJIOTOW caxapo3bl. XMMHUYECKHUE CBOMCTBA WIEJIOYECH: PEAKLMS HEUTpAIU3ALMHU, B3AUMOJICUCTBUE C KHUCJIIOTHBIMU OKCHIAAMH, COJISIMH.
Pa3znoxxenune HepacTBOPUMBIX B BOJIE OCHOBAHWM MNPU HArpeBaHUHU. XHUMHYECKHME CBOWCTBA COJIEH: B3aMMOJIECHCTBHUE C METaJIaMH,
KHUCJIOTaMH, IIeJI0YaMu, ¢ ApyrumMu colisiMu. ['uaponus kapobuna kanbuus. M3yuenne pH pacTBOpOB rHAPONIU3YIOIIUXCS COJIEH: KapOOHATOB
LIEJIOYHBIX METAJJIOB, XJIOpHUIA U alleTaTa aMMOHUSA. DK30TEPMHUYECKUE U PHAOTEPMHUUECKUE XUMHUYECKHE peakluu. TeruioBble ABJICHUS NpHU
pacTBOPEHUH CEPHOM KHUCIOTBI M aMMHAYHOM CEIUTPhl. 3aBUCHUMOCTbh CKOPOCTH PpPEaKIUM OT NPUPOAbI BEIIECTB Ha IpUMEpE
B3aUMOJIEMCTBHSI PACTBOPOB PA3JIMYHBIX KHCJIOT OJMHAKOBON KOHIEHTpAUMU C OJMHAKOBBIMHM KycOoukaMHu (TpaHyJiaMH) LHMHKa U
OJIMHAKOBBIX KYCOUYKOB Pa3HBIX METAJUIOB (MarHus, IIMHKA, JKeje3a) C paCTBOPOM COJITHOM KHCJIOTHI. B3anmMoaelcTBre pacTBOPOB CEpHOIM
KHCJIOTHI C pacTBOpaMU THOCYJIb(paTa HAaTPUs pa3INUYHON KOHILIEHTPAIMU U TeMIlepaTypbl. MoJienb KUMsIIEro ciios. PaznoxeHnne nepokcuaa
BOJIOPOJIa C MOMOILI0 Heopranudeckux karanuzaropoB (FeClp, Kl) u npupomaHbix 0O0BEKTOB, COJEpKaIUMX KaTajialy (ChIpoe MsCo,

kaptodens). Ilpocrelinme OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEaKIMU: B3aMMOJIEHCTBUE IIMHKA C COJITHOM KHCIOTOM M JKejie3a C
cynbdarom meau (11). Monens anektponuzepa. Moaennb 3IeKTPOITU3HON BaHHBI TSI OJTYYCHUS aJTIOMUHUS.

JladbopaTtopHble onbITbl. OrnpeneireHUe THUIIA KPUCTAUIMYECKOM PEUIETKH BEUIeCTBA W OMNHUCAHUE €ro CcBOMCTB. O3HaAKOMJIEHHE C
JTUCTIEPCHBIMU CUCTEMaMHU.

Peaknuu, wayiue ¢ oOpa3oBaHHEM OCaJiKa, Ta3a WM BOJbL. B3amMoaeiCTBHE COSHONW KHCIOTBI ¢ HUHKOM, okcuaom wmemu (lI),
ruapokcugoM Meau (Il), xkapbonarom kanbius. BzaumopeiicTBue pacTBopa THAPOKCHIA HATPUSL C COJITHOW KHUCIOTOM B HPUCYTCTBUU
dbenondranenna, ¢ pacreopom xisopuaa skenesza (I11), ¢ pacrBopom conu amomunusa. BzaumopeiictBue pactBopa cynbdara meau (I1) ¢
’KEeJIe30M, U3BECTKOBOM BOJIOM, pacTBOPOM XJiopHuaa Kaiblus. [lonydyenue ruipokapOoHara Kaiablysi B3aUMOJASHCTBUEM U3BECTKOBOU BOJBI C
okcuaoM yriepoaa (1V) (Belabixaemblii BO3ayx). McnpiTaHne HHAMKATOPOM PACTBOPOB THAPOIU3YIOIIUXCS U HETUAPOJIU3YIOIINXCS COJICH.
Peaknus 3amenienust mequ skeine3om B pactBope — cyiabdara menu (). Ilomyuenuwe kuciaoposa pasinoKeHHEM IEpOKCHAA BOAOpOJa C
MOMOIIbI0 AUOKcuaa maprania. [lomydenue Bomopoda B3auMOJEHCTBHEM KHCIOTHI ¢ HUHKOM. O3HaKOMIJIEHHE C mpenaparamMu Obl-OBOU
XUMHHU, COJACPKAITUMH SH3UMBI.

IIpakTyeckasi padora Ne 1. [lonyuyeHue U pacno3HaBaHUE ra3os.
I[MpakTuyeckas padora Ne 2. PernieHue skcriepuMeHTAIbHBIX 3a/1a4 HA UACHTU(PUKAIINIO HEOPTAaHUYECKUX U OPraHUYECKUX COCIUHCHUIA.

IMpakTnyeckast padora Ne 3 (07151 08yxuacosoeo sapuanma uzyuenusi Kypca). I eHeTHYECKast CBSI3b MEK/Y PA3IMYHBIMU KJIaCCAMU HEOPTaHUYECKUX U
OPraHMYECKUX BEILIECTB.

IUTAHUPYEMBIEPE3VIJIbTATBI U3YUYEHN A YUEBHOI'O ITPEAMETA « XUMIA» HA YPOBHE CPEJAHEI'O OBIIETI'O OGPA3OBAHUA

BeinyckHuK Ha 6230BOM YpPOBHE HAYYHTCH:



— IOHUMAaTh XMMHUYECKYIO KAPTUHY MHpPa KaK COCTABHYIO 4aCTh LIEJIOCTHON Hay4YHOH KapTHUHbBI MUPA;

— PAaCKpBIBaTh POJIb XUMHHU U XUMHUYECKOTO TPOU3BOACTBA KAaK MPOU3BOIUTEIIFHON CUIJIBI COBPEMEHHOTO OOIIIECTBA;

— ¢$opMynupoOBaTh 3HAYEHUE XUMUH U €€ JOCTHKEHUH 111 MOBCEITHEBHOM KM3HH YEJIOBEKA;

— YCTaHaBJIMBATh B3aUMOCBSI3b MEXKAY XUMHUEU U APYTUMHU €CTECTBEHHBIMY HAYKaMU;

— (opmynupoBaTh OCHOBHBIEC TIOJOXCHHUSI TEOPHUH XHMHYECKOIO CTPOEHHSI OpraHmdeckux coeamHeHuii A. M. ByrmepoBa u
WUIIOCTPUPOBATh UX IPUMEPAMHU U3 OPraHUYE€CKON U HEOPTaHNYECKOW XUMHUU;

— apryMEHTHPOBATh YHUBEPCAIbHBIN XapaKTep XUMHUYECKUX NOHATHM, 3aKOHOB U TEOPUHN IJIs1 OPraHNYECKOM ¥ HEOPraHUYECKOM XUMHUH;

— ¢opmynupoBath [lepnonmueckunii 3akon J[. 1. MeHaeneeBa n 3aKOHOMEPHOCTH M3MCHEHUN B CTPOCHUU W CBOMCTBAX XHUMHYCCKHUX
AJIEMEHTOB U 0Opa30BaHHBIX UMHU BEIIECTB Ha OCHOBE lleprnoanueckoii cucteMsl Kak rpadguueckoro oroopaxenus [lepruoanueckoro 3aKoHa;

— XapakTepHU30BaTh S- U P-AJIEMEHTHI, a TAK)KE YKEJIE30 110 UX NOJIOKEHUIO B [lepnonnueckoii cucreme /1. 11. Menneneesa;

— KjJaccu(pUUUPOBATh BHUIAbl XMMHUYECKON CBSI3M U THUIIbl KPUCTAUIMYECKUX PELIETOK, OOBSICHATH MEXaHHW3Mbl HUX OOpa3oBaHUS U
JIOKa3bIBaTh €/IMHYIO IIPUPOY XUMUUYECKUX CBsI3el (KOBaJIEHTHOW, HOHHOM, METaJJINYECKOM, BOJIOPOJHOI);

— OOBSICHITH MPUYUHBI MHOTO0Opa3usl BEIIECTB, UCIOJIb3Ys SIBJICHUSI U30MEPHUH, TOMOJIOTUH, aJJIOTPOIHNH;

— KJaccU(UUUPOBATh XUMHUYECKHE PEAKIIMU B HEOPraHUYECKON U OPraHUYeCcKOi XMMHUM MO pa3IMYHbIM OCHOBAHUSIM U YCTAHABJIMBATh
cnenndUKy TUTIOB PEAKITHH OT OOIIETO Yepe3 0COOCHHOE K EITUMHUYHOMY

— XapakTepU30BaTh TUJIPOJIN3 KaK ClIeHU(PUIHBIN OOMEHHBIN MPOLIECC U PACKPHIBATh €0 POJIb B )KUBOI U HEXXUBOI IIPUPO/IE;

—  XapakTepHU30BaTh AJIEKTPOJIU3 KAK CIEUUPUIHBIN OKUCIUTEILHO-BOCCTAHOBUTEIILHBIN MPOILIECC U €ro MPAKTUIECKOE 3HAYEHHUE;

— XapaKTepHU30BaTh KOPPO3HIO METAIUIOB KaK OKMCIIMTEIbHO-BOCCTAHOBUTEIBHBIN IPOLIECC U ITpejIaraTh CIIOCOObI 3aIIUThI OT HEE;

— KJIacCHU(PUITUPOBATH HECOPTAHUYCCKUE U OPraHUICCKUEC BEIICCTBA;

— XapakTepu30BaTh OOIIHMEC XUMHYECKHE CBOMCTBA BAXHEHIIHX KJIACCOB HEOPraHWYCCKHX W OPraHHYCCKHUX COCIMHEHHU B TUIAHE OT
o011ero yepe3 ocCoOOCHHOE K €IMHUYHOMY;

— HCIIOJIb30BaTh 3HAKOBYIO CHCTEMY XHMHYECKOI'O SI3bIKA JIUISI OTOOPaKEHUS COCcTaBa (XMMHYECKHEe (P OPMYJIbI) U CBOMCTB (XMMHUYECKHE
YpaBHCHUS ) BEIIICCTB;

— HCHOJB30BaTh IPaBHJIAa M HOPMBI MEKIYHAPOIHOW HOMCHKJIATYPHI IS HA3BaHWM BeEIIeCTB MO ¢opmyliaM W, HA00OpOT, JUIA
COCTAaBJICHHS MOJICKYJISIPHBIX U CTPYKTYPHBIX (hOPMYJI COSTMHECHUN 110 MX HAa3BAHUSIM;

— 3HaTh TPUBHUAJbHBIC HA3BAHUS BAXKHEHIINX B OBITOBOM OTHOIIICHHH HEOPraHUYECKUX U OPraHu4YeCKHUX BEIIICCTB;

— XapaKTepHU30BaTh CBOWMCTBA, MTOJYYCHHUE U IPUMCHCHUE BAXKHEUIIINX MPEACTABUTEIICH KIIACCOB OPTraHHUYECKHUX COCIMHCHHI (aJIKaHOB,
aJJKCHOB, AQJIKMHOB, aJIKaJMCHOB, apOMaTHYECKHUX YTJICBOJOPOIOB, CIHUPTOB, (HEHOJOB, AaJBACTUIOB, IIPEACIbHBIX OJIHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT, CJIIOKHBIX 3(UPOB U )KUPOB, YIIIEBOJIOB, aMUHOB, aMHUHOKHCJIOT);

— yCTaHaBJIMBAaTh 3aBUCHUMOCTh SKOHOMHUKHU CTPaHbI OT JOOBIYH, TPAHCIIOPTUPOBKHU U MEPEpabOTKU yTIICBOIOPOIHOTO ChIphs (HETH U
MPUPOJITHOTO ra3a);

— DJKCIEPUMEHTAJbHO MOJATBEPXKAATh COCTAaB U CBOWCTBA BAXHEUIINX MPEACTaBUTENEH HW3YUYEHHBIX KIJIACCOB HEOPTaHUYECKHX H
OpPraHUYEeCKHUX BEIIECTB C COOJIIOACHHUEM MNPAaBHJI TEXHHUKH OE€30MacHOCTH Jisi pabOThl ¢ XMMHUYECKHUMH BEIIECTBAMH U JIaOOpaTOPHBIM
000pyI0BaHUEM;

— XapakTepU30BaTh CKOPOCTh XUMHUYECKON PEaKIIMU U €€ 3aBUCUMOCTh OT Pa3IUdIHbIX ()aKTOPOB;

— XapaKTepH30BaTh XUMHUUYECKOE PABHOBECHE U €r0 CMEIIIEHUE B 3aBUCUMOCTH OT Pa3JIMYHBIX (DaKTOPOB;

— TPOU3BOJUTH PAcCUYEThl MO XUMHUUYECKHUM (opMyliaM U YPaBHEHHSIM Ha OCHOBE KOJIWYECTBEHHBIX OTHOIICHUN MEXITYy yYaCTHHUKAMU
XUMHUYECKUX PEaKITUiA;

— CcoOmomaTh TIpaBUJIa HSKOJOTHYECKOW Oe30MacHOCTH BO B3aMMOOTHOMICHUSX C OKpYXKAaWIIeH cpemod mpu OOpalieHuu C



XUMHUYCCKUMHU BCIICCTBAMU, MaTCpUaJlaMi U IPOLICCCaMU.

BBIHyCKHI/IK Ha 0a30BOM YPOBHE€ MOJMYYUT BO3SMOKHOCTD HAYYUTHCH:
—  UCNONb308ANb MEMOObl HAY4YHO2O0 NO3HAHUA npU 6blNOJIHEHUU NPOEKNIO6 uy'i€6H0-uCCJZ€006am€JZbCKuX 34044 XUMUYECKOU memamuxu,
— HNpOcHO3Uposantb Cmpoernue u CBOUCMBA HE3HAKOMbIX HeOp2anHU4eCKUx U OpeaHuU4eCKux seuiecme Ha OCHOB8e aHal0cul,

—  NPOCHO3UPOBAMb MedeHUe XUMUYECKUX NPOYecco8 8 3A8UCUMOCMU OMm YCIO8ULl UX NPOMEKAHUs U Npeodiazamv CnocoObl YAPAGIeHUs SMumu
npoyeccamu;

—  YCManasnueamy 63auMOCEs3U XUMUU ¢ NPEOMEMAMU 2YMAHUMAPHO20 YUKIa (s1361K0M, Tumepamypou, Mupo8otl XyO00iCeCmeeHHOU KyAbmypoil);

—  PAcKpbléams poib XUMUUECKUX 3HaAHULL 8 0yOyueti npaKkmu4eckol 0esimenbHoCmu,

—  pacKpuleamv poJib XUMUYECKUX 3HAHUL 8 YOPMUPOBaAHUU UHOUBUOYATbHOU 00PA308amMenbHOl MPAeKmopuu,;

—  NPOCHO3UPOBAMb CNOCOOHOCHb HEOP2AHUYECKUX U OP2AHUYECKUX 8euecme Npossisamsb OKUCTUMENbHble U/UIU 80CCMAHO8UMENbHbIE CEOLICMEA C
yuemom cmenenel OKUCIeHUs INeMEeHMOo8, 00pa3yIouux ux;,

—  apaymenmupoeams eOUHCME0 MUpa 8ewecms yCmaHosleHueM 2eHemu4eckou Ces3u Mextcoy HeopeaHudeCKUMU U OpeaHudeckUMY eeuecmeami,

—  81a0emv XUMUYECKUM A3bIKOM OJisl 0002auieHUsl CI08APHO20 3aNAca U pa3eumusi peyu;

— Xapaxkmepusoeamv CMAaHoGleHue HAY4YHOU meopuu Ha npumepe omxpvimus Illepuoouueckoeo 3aKoHa U Mmeopuu XUMUYECKO20 CMPOEHUs
OpP2aHUYeCKUX eujecms,

—  Kpumuyecku OmHOCUMbCS K NCEBOOHAYYHOU XUMUYECKOU UHDOPpMAYUU, NOTYUAEMOT U3 PA3HLIX UCTOYHUKOS;

— noHumams 2n00anbHble npodaeMbl, cmosuue neped uenogewecmeom (dKoN02UHECKUe, DHEpeemuiecKue, Cbipbesble), U Npediazams Nymu ux
peuienus, 8 Mmom Yucie U ¢ NOMOWbIO XUMULL.

TemaTnuyeckoe NJIAHMPOBAHME C YKa3aHHEM KOJMYECTBA YACOB, OTBOAUMBIX HA OCBOEHHE KAMKIAOH TeMbI
10 kaacc (34 yaca)

Ne | Tembl pa3aesioB KoJua-Bo XapakTepucTHKAa OCHOBHBIX BHI0B XapakTepuCTHKA OCHOBHBIX BHAOB JeSITEIbHOCTH
4acoB JeATeIbHOCTH YHaluxcsi yuanguxcsi

1 [IpenMer oprannyueckoit XuMuu. 3 BxoaHasi KOHTPOJIbHASA XapakTepu3oBaTh 0COOEHHOCTH COCTaBa
Teopus cTpoeHHsI OpraHUYEeCKUX padora OpraHNYeCKUX BEIIECTB, KIACCUPHUIIMPOBATH
coequaenuit A.M. bytnepoga. UX Ha OCHOBE TIPOUCXOXKJICHHS U
nepepabOTKH.

ApryMeHTHpPOBaTh HECOCTOSITENFHOCTD
BUTAJIN3MA.

OnpenensiTh OTIMYUTENBHBIE 0COOEHHOCTH
YTJI€BOJIOPOJIOB

2 VYTeBoA0pOIbl U UX TPUPOIHBIE 12 IMosryronoBasi KOHTPOJIbHAS Onpenenars NPUHAIEKHOCTb COSIUHEHUI
HMCTOYHUKH pa6ora K aJIkaHaM Ha OCHOBE aHaJln3a COCTaBa UX
MOJIEKYJI.

JlaBaTh Ha3BaHUs AJKaHAM IO
MEXTyHapOAHOM HOMEHKJIAType.




XapakTepu3oBaTh COCTAB U CBOMCTBA
BAKHEWILNX IPEICTABUTEIICH aJIKaHOB.
Haburoate XuMHUYECKUN SKCIEPUMEHT U
(duKcHpOBaTh ero pe3ynbTaThl. PazmuuaTs
INOHATHUA «KT'OMOJIOI» U

«KHU30MEP»

Kucnopon- u azoTocoaepxkanue
OpPraHUYeCKUe COCAMHCHHUSI

14

Hrorosas KOHTPOJIbHas

pabora

I/P Ne 1

HasbiBaTh criupThl O MEXIYHAPOIHOM

HOMEHKJIaType.

XapakTepru30BaTh CTPOSHUE MOJIEKYT,
CBOMCTBA, CITIOCOOBI TIOJIYUE€HHUS M 00JIaCTH
MPUMCEHCHUS MPCACIIbHBIX OJJHOATOMHBIX

CIIUPTOB.

YCTaHaBJ'H/IBaTI) HpI/I‘-II/IHHO-CJ'Ie}ICTBeHHyIO
CBSI3b MKy COCTABOM,

CTPOECHHUEM MOJIEKYJI, CBOMCTBAMU U
MPUMEHEHHEM METaHOJIa M dTaHoJIa.
Hab6mronath, caMoCTOATENEHO TIPOBO AWTH H
OTIMCBHIBATh XUMHUYECKUH AKCIIEPUMEHT

Opranuueckasi XuMusi 1
0011eCTBO

IT/P Ne 2

OOBACHATD, YTO TAKOE OMOTEXHOJIOT S,
TeHHAs MH)KEHEPHsI, KIICTOYHAs
WHXXCHEPHs, KJIOHUPOBAHHUE.
XapakTepru3oBaTh PoJib OMOTEXHOJIOTHH B
pEIIeHUH TIPO0BOJIBCTBECHHOM
POOJIEMBI M COXPAHCHHUH 3JI0POBbS

YCII0BCKa

Y4eOHo-TemaTuuecknii miianuposanme 11 knacc XUMUSA

Ne i/

TeMbl

Bcero
4acoB

DopMbl KOHTPOJIS

Ypoxu

IIpakTnueckue padboTbl

KonTtposabHbie
padoThI

XapakTepuCcTUKA OCHOBHBIX BU/I0B
AesITeJIbHOCTH YYaluxcst

Tema 1. CtpoeHue atoma u
MEPUOJUUECKUN 3aKOH
J..MenneneeBa

3

. 3HaTh COBPEMEHHBIE
MIPEICTaBIIEHUS] O CTPOCHUH aTOMOB.
3HaTh Ba)KHEHIITE XMMHYCCKHE
MOHATHSA. «XUMHYECKHI 3JIEMEHT,
«M30TONBIY. YMETh ONpPEAesiTh
COCTaB U CTPOCHHUE aTOMa IJIEMEHTA
o nonoxkeunto B I1C. 3HaTh
OCHOBHBIE 3aKOHOMEPHOCTHU




3aII0JIHEHUS SHEPTETUYECKUX
IIONYPOBHEH JIEKTPOHAMU. Y METh
COCTABIISITh JEKTPOHHBIE ()OPMYIIBI
aTOMOB.

YMerb XapaKkTepu30BaTh 3J1EMEHTHI
MaJibIX NEPHUOJOB 110 UX ITOJIOXKCHHUIO
B [Iepuonuueckoii cucreme J1.1.
MenpeneeBa. 3HaTh HOHATUS
«BEIIECTBOY, «XUMHYECKUI
AJIEMEHTY, «aTOM», «OTHOCHTEIhHAS
aTOMHAasI Maccay, «H30TOIbD».

3HaTh PU3HYECKUI CMBICT
MOPSAKOBOTO HOMEpPa, HOMEPOB
IIEPUOJIOB U I'PYIIIbI

Tema 2. Ctpoenme BemecTBa

11

IIp. p. Nel «llomyuenmue,
cobupanue u
pacrio3HaBaHUE T'a30BY

K. p. Nel

3HaTh OCHOBHEIE MCTaJIJIBI, UX
o01re CBOMCTRA.

YMeTh XapaKkTepu30BaTh CBOMCTBA
METaJUIOB, OMUPAsICh HAa UX
nonoxenue B [lepuonnueckoit
CHUCTEME XMMHYECKHUX IIIEMEHTOB /.
N. MenneneeBa U CTpOEHUE aTOMOB.
3HAaTh OCHOBHBIE HEMETAJLTBI, UX
OKHCITUTENHHBIE U
BOCCTaHOBHTEIHHBIE CBOHCTBA.
YMeTh XapakTepru30BaTh CBOMCTBA
HEMETaJUIOB, OMUPAsICh Ha FX
nosnoxenue B [lepuoanueckoi
CHUCTEME XMMHYECKHUX IIIEMEHTOB /.
U. Menpeneesa.

Tema 3. Xumuueckue peakiuu

K. p. Ne2

Onpenensate NpUHAIEKHOCTh
XUMHYECKOHW PEaKUy K TOMY WIN
UHOMY

TUIYy Ha OCHOBAaHUH PA3JIMYHBIX
MIPU3HAKOB.

OTtpaxaTb Ha MUCHME TEILIOBOMI
3¢ (HeKT XUMUYECKUX PEeAKIIUN C
MTOMOIIIBIO TEPMOXUMUYECKUX
YpaBHEHUM.

[ToaTBepxaaTh KOIMYECTBEHHYIO
XapaKTEPUCTUKY IK30- U
9H/IOTEPMHUYECKIX PEaKIUH
pacuéraMy 1o TEePMOXUMHUIECKUM




YpaBHEHUSIM

Tema 4.BemecTBa 1 UX CBOMCTBa 11 IIp. p. Ne2 «Pemenne Utor K.p. Ne3 XapakTepru3oBaTb GU3NUECKHE U
3KCIIEPUMEHTANBHBIX XMMHYECKHE CBOIICTBA METAIJIOB HA
3aJ1a4 Ha ocHoBe npencrasieHuii 00 OBP u
UACHTU(QUKALIUIO TMIOJIOYKEHHS] METAJIJIOB B
HEOpraHW4YeCKUx 3NEKTPOXUMHUECKOM PAIY
COEIMHEHUID) HaIpsOKEHUN.
HabmroxaTte 1 onuCHIBaThH
XUMHYECKUI 3KCIIEPUMEHT
IInanupoBats, MIPOBOAUTS,
HaAOJIIOIATh U OIMCHIBATH
XUMHYECKUH SKCIHEPUMEHT C
COOJTIOZICHUEM TTPABUIT
TEXHUKH 0€3011aCHOCTH
Hroro 34 2 3
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