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IosicHuTeLHAs 3aNIUCKA

Pabouas nmporpamma no xumuu 11715t 10-11 kmaccoB cocTaBieHa Ha OCHOBE (he/lepaibHOrO rOCYIapCTBEHHOTO 00pa30BaTEIbHOIO
CTaHJapTa CpeaHero obmiero oopasoBanus (yTB. IPUKa30M MUHHUCTEpPCTBa oOpa3zoBaHus U Hayku pd ot 17 mas 2012 r.
N 413) ¢ U3MEHEHUSMH | JOTOJIHEHUAMH OT: 29 nekadps 2014 r., 31 aexadps 2015 r., 29 urons 2017 r., 24 cenTsaops, 11
nexaops 2020 T. B paboueit IIporpamme IIPEyCMOTPEHO pa3BUTHE BCEX
OCHOBHBIX BUJIOB JCSATEILHOCTH 00yYaeMbIX, IPEACTABICHHBIX B TporpaMMax JjIsi HadaJlbHOTO OOIEro M OCHOBHOIO
oOmiero oOpazoBanusa. OgHAKO coJiep)KaHWE JAHHOW pabouell mporpamMmbl UMEET OCOOEHHOCTH, OOYCIOBIJICHHBIE, BO-

MCPBLIX, MPCAMCTHBIM COACPKAHUCM U, BO-BTOPLIX, IICUXOJIOTUICCKUMHU BO3PACTHBIMU 0COOEHHOCTSIMH O6yqa€MBIX.

[Ipu n3y4eHn XUMHUH, T/I€ BEAYLIYIO pOJIb UTPAET MO3HABATEIbHAS JEATEIbHOCTh, OCHOBHBIE BU/IbI YUEOHOM 1€ATEIHOCTH 00yY
aloOLIUXCsl HA YPOBHE YUEOHBIX ACHCTBUM BKIIIOUAIOT YMEHHS XapaKTepU30BaTh, OOBICHATh, KIACCU(DUIIMPOBATD, BIAJCTh
MEeTOJaMHU Hay4YHOTO ITIO3HAHMUA, IIOJIHO " TOYHO BBIpaXKaTh CBOU MBICIIH,
apryMEHTUPOBATh CBOIO TOUKY 3p€HUs, pad0oTaTh B IPyIIE, IPEICTABIATh W COOOIIAaTh XHUMHYECKYI0 HH(POPMALMIO B

YCTHOM U MUChbMEHHOU (hopMme U Jip.

[Iporpamma pa3paboTaHa B COOTBETCTBUU C 0A3MCHBIM YYE€OHBIM TIJIAHOM IIKOJBI  JIJISi CTYIMEHU CPEIHErO MOJHOTo (0O0IIero)
oOpa3zoBaHus.
B yue6nom mmane MBOY COILLL Ne 10 npenycmoTpeHo Ha u3ydyenue xumuu 68 yacos, B ToM ymcie B 10 kiacce -34 yaca (1 gac

B Hejeno), B 11 kiacce 34 gaca ( 1 yac B Henento) Y4eOHBIN TpeIMeT BXOAUT B 00s3aTeNbHYIO YacTh. [ peannsanumn


https://base.garant.ru/70188902/

porpaMMbl UCIIOJIb3YIOTCS yueOHuku: xumusi 10 kimacc 6a3oBsiii ypoens O. C. ['abpuensa M. Ipoda 2017 r, xumus 11
Kiacc, 6a3oBeiil ypoers O. C. 'abpuensa M. Jlpoda 2009 r

I[Inanupyembie pe3yabTaThI

JTuunocmmuoie pezyibmamot.

- B IICHHOCTHO-OPUEHTAITMOHHOU cepe - 0co3HaHUue POCCHIUCKON TPakIaHCKOW HACHTHYHOCTH, MATPUOTHU3MA, YYBCTBA
TOPJ0CTHU 32 POCCUICKYIO XUMUYECKYIO HAYKY;

- B TpyI0BOH chepe — comosHocms K 0OCO3HAHHOMY BBIOOPY JaibHEHIIIEH 00pa30BaTeILHON TPACKTOPUH B BBICIIICH IIIKOJIE,
IJ1€ XUMUS SABJISETCS NMPOGUIUPYIOMEH JUCITUTUTHHOM;

- B TO3HaBaTeJIbHON (KOTHUTUBHOM, WHTEIJIEKTYallbHOW) cdepe — ymeHue ynpaBisiThb CBOEW TMO3HABATEIbHOMN
NESATETBHOCTBIO, 20MOBHOCHb N CHOCOOHOCHb K 00Pa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHUIO, HA MPOTSHDKCHUH BCEH IKU3HM,
CO3HATEIHHOE OTHOIICHHE K HEMPEPHIBHOMY OOPa30BaHWIO KaK YCJIOBHIO YCHEIIHOW MPOQPECCHOHAIBLHOW W OOIECTBEHHOMN
NEeSATETBHOCTH;

- B chepe cOepexeHUs 3IO0POBbI — npuuamue u pearuzayus NEHHOCTEW 3I0poBoro M Oe3omacHoro oobpasa
KU3HU, Henpusimue BPEIHbIX TPUBBIYEK (KypeHHUs, YHOTpeOJCHHS ajKOTojs, HApKOTHMKOB) HAa OCHOBE 3HAHMK O CBOMCTBaX
HApPKOJIOTHYCCKUX ¥ HAPKOTHYCCKUX BEIICCTB.

MemanpeomemnHnule pe3ynvmamal:



- UCNOIb3068aHUe YMEHUIN U HABBIKOB Pa3JINYHBIX BUJOB NIO3HABATEIBHOM JESTEIbHOCTH, IPUMEHEHNE OCHOBHBIX METOJIOB
NMo3HaHUS (CUCTEeMHO-UH(GOPMAIIMOHHBIN aHalIu3, HAONIO/IEHUE, W3MEpPEHHE, MPOBEJICHHE HKCIEPUMEHTa, MOJCIMPOBAHUE,
UCCIIEIOBATENbCKAs AESITENIbHOCTD) AJI U3YUYEHHUS Pa3IMUHBbIX CTOPOH OKpPY KAroIleH JeHCTBUTENbHOCTY;

- 811a0eHue OCHOBHBIMH HWHTEIJICKTYaJbHBIMU OIEpanusMu: (HOpMyIHpPOBKA THUIMOTE3bl, aHAJIN3 U CHHTE3, CPABHEHHUE H
CUCTEMaTHU3AlIMs, BBIBICHHE PUUYNHHO-CIEICTBEHHBIX CBSI3€l U OMCK aHAJIOTOB;

- no3HaHue 0OBEKTOB OKPYIKAIOLIET0 MUpa OT OOLIETO Yepe3 OCOOCHHOE K €IMHUYHOMY;

- YMeHue TEHEPUPOBATh UJIEU U OLIPENEIATh CPEACTBA, HEOOXOIMMBIE [UISl UX pealu3aluy;

- YMeHue OTPEAeIIATh LENIU U 3a7jau ACSITeIbHOCTH, BEIOUPATh CPEICTBA PeaIM3allii €)M U IPUMEHSATh UX Ha MPAKTHUKE;

- UCNONIL308aHUE PA3INYHBIX HMCTOYHUKOB [UISI TONYYEHHMs XUMHUYECKOW HHGOpMaluu, MOHUMAaHUE 3aBUCUMOCTU
cozepkaHusl U GOPMBI IPEJICTABIICHN HH(POPMALIUU OT LieJIe KOMMYHUKAIIMH U aJIpecaTa;

- yMeHue TPOAYKTUBHO OOILAThCS U B3aUMOJIEHCTBOBATh B IMPOILIECCE COBMECTHOW NEATENbHOCTH, YYUTHIBATH MO3HULIUU
JIPYTUX YYACTHUKOB ACSATENBHOCTH, 3P (HEKTUBHO pa3peiiaTh KOH(IUKTHI;

- 20MOBHOCMb U CIIOCOOHOCTh K CaMOCTOSTENBHOM HMH(OPMALMOHHO-TIO3HABATEIBHON AESITEIBHOCTH, BKIIIOYas YMEHUE
OPUEHTHPOBATHCS B PA3IMYHBIX HMCTOYHHMKAX MH(OpPMAalMM, KPUTUYECKH OLIEHHWBATh M HMHTEPIPETUPOBATH HH(OpMAIHIO,
MOJIy4aeMyI0 U3 Pa3IuYHbIX UICTOYHUKOB;

- YMeHue UCTIONB30BaTh CpeACTBa MH(OPMALMOHHBIX W KOMMYHUKAIMOHHBIX TexHoioruil (mamee — MKT) B pemenun
KOTHUTUBHBIX, KOMMYHUKATHUBHBIX W OpPraHM3allMOHHBIX 3aJa4 C COONIOACHUEM TpeOOBAaHUUA SPrOHOMUKH, TEXHUKU

0€30I1aCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHUS, TPABOBBIX M ATUYECKUX HOPM, HOPM UH(POPMAITMOHHON 0€301MacHOCTH;



- 8l1a0eHUe I3PIKOBBIMU CPEJICTBAMH, B TOM YHCJIE U S3BIKOM XHMHHU, - YMEHHUE SCHO, JIOTHYHO W TOYHO H3JIaraTh CBOIO
TOYKY 3PEHUS, UCIIONH30BATh aJICKBATHBIC S3BIKOBBIE CPEACTBA, B TOM YHCJIC M CHMBOJBHBIC (XUMHUUYECKHE 3HAKH, (DOPMYJIIBI U
ypaBHEHHUS).

IIpeamMeTHbIe pe3yabTaThI:
B pe3yabrarte ny4eHus yueOHOro npeamMera « XuMHs» Ha YPOBHe CpeiHero o0uiero o0pa3oBaHms:
BbinyckHMK Ha 0230BOM YPOBHE HAYYHTCS:

. packpbIBaTh Ha NpPUMEpPax pojdb XUMUHM B (POPMUPOBAHMU COBPEMEHHOW HAyYHOW KapTUHBI MHpa U B

HpaKTquCKOﬁ JACATCIIbPHOCTH YCIIOBCKA,

. JIEMOHCTPUPOBATh HA MPUMEPAX B3aUMOCBSI3b MEXKy XUMHUEH U APYTUMU €CTECTBEHHBIMU HAyKaMU;
. pacKpbIBaTh HA IPUMEpPaAX MOJIOKEHUS TEOPUU XUMUUECKOTO cTpoeHus: A.M.BbyTtiiepoBa;
. noHuMarh (usnueckuid cmeica Ilepuoauyeckoro 3akona JI.M.MenneneeBa M Ha €ro OCHOBE OOBSICHATH

3aBUCUMOCTH CBOMCTB XMMHYECKUX PJIEMEHTOB M 00Pa30BaHHBIX UMHU BEIIECTB OT AJIEKTPOHHOTO CTPOEHHUS aTOMOB;

. OOBSCHATH MPUIMHBI MHOTOOOPAa3us BEIIECTB HA OCHOBE OOIIMX MPE/ICTaBIEHN 00 X COCTaBe U CTPOCHHH;

. MPUMEHATh TpaBUja CHUCTEMAaTHYECKOH MEXIYHAPOJAHOW HOMEHKIATYpbl KaK CpeACTBA pas3Iu4YCHUS U
UIEeHTU(UKAITIN BEIIECTB TI0 UX COCTABY U CTPOCHUIO;

. COCTaBJISITh MOJICKYJISIPHBIC M CTPYKTYpPHBIC (DOPMYJIBI OpraHUYECKUX BEIIECTB KaK HOCUTEICH HH(GOPMAITIH O

CTPOCHHUHU BCIICCTBA, €TI0 CBOMCTBAX U MNPHUHAOJIC)KHOCTH K OIIPCACIICHHOMY KJIACCY COCHHHGHHﬁ;



. XapaKTepU30BaTh OPTaHUUYECKHUE BEIIECTBA 110 COCTABY, CTPOCHUIO U CBOMCTBAM, YCTaHABJIMBATH IIPUUYUHHO-
CJIEICTBEHHBIC CBA3U MEXKAY TAHHBIMH XaPaKTEPUCTUKAMHU BELIECTBA;

. IIPUBOJUTH [PUMEPbl XUMHUYECKUX PEAKLUMM, PaCKPBIBAIOIIMX XapaKTEpHbIE CBOWCTBA THUIIMYHBIX
MIPEICTaBUTENICH KIIACCOB OPTAaHUYECKHUX BEIIECTB C IEIbI0 X UICHTU(PUKAINN U 00BICHEHHS 001aCTH MPUMEHCHHS,

. MPOTHO3UPOBATHh BO3MOXHOCTh MPOTEKAHUSI XUMUYECKUX PEAKIMI Ha OCHOBE 3HAHUM O TUIIAX XUMHUYECKOU
CBSI3U B MOJIEKYJIaX PEareHTOB M UX PEAKIIMOHHOU CIIOCOOHOCTH;

. MCIIOJIb30BaTh 3HAHUS O COCTaBE, CTPOCHUU U XMMHUUYECKUX CBOMCTBAX BEIIECTB JIJIsi 0€30MacHOr0 MPUMEHEHHUS
B IIPAKTUYECKOU JIESITEIBHOCTH;

. MPUBOJUTH MPUMEPHI MPAKTUYECKOTO UCIOJIb30BAHUS MPOIYKTOB MEpepadOTKH HEPTH W MPUPOTHOTO Trasa,
BBICOKOMOJIEKYJIIPHBIX COCIMHEHUH (MOJIMATUIICHA, CAHTETUYECKOTO KayuyyKa, alleTaTHOTO BOJIOKHA);

. MPOBOJIUTH ONBITBI 1O PACIO3HABAHUIO OPTraHUYECKMX BEIIECTB: IVIMUEPHUHA, YKCYCHOW KHCIJOTBHI,

HCTIPCACIIbHBIX KUPOB, I'NIIOKO3bI, KpaxmaJla, OCJIKOB — B COCTaBE IMUIICBLIX IMTPOAYKTOB U KOCMCTHYCCKUX CPCICTB,

. BJaJIeTh MpaBWJIaMU W TpueMaMu Oe3omacHoW padOThl ¢ XMMHYSCKHMH BEIIECTBAMH M J1a0OPaTOPHBIM
000opy10BaHUEM;
. YCTaHABIIMBATh 3aBUCHMOCTh CKOPOCTH XHMHYECKOW PEAKIMM W CMECINCHUS XUMHUYCCKOTO PABHOBECHS OT

pa3anyYHbIX (PAaKTOPOB C LEJIBI0 ONPEACICHNS ONTUMAIBHBIX YCIOBHMA MPOTEKAHUS XUMHUECKUX MPOIIECCOB;
. [IPUBOAUTH IIPUMEPHI THAPOJIN3A COJIEH B IIOBCEIHEBHOM KU3HU YEII0BEKA;
. [PUBOJAUTL TPUMEPHI  OKUCIMTEIBHO-BOCCTAHOBUTENBHBIX pPEAKUUMKW B IPUPOAE, IPOU3BOJICTBEHHBIX

nponeccax U KU3HCACATCIbHOCTH OPIraHUu3MOB;



. NPUBOAUTH TMPUMEPHl XMMHUYECKUX PEaKIMi, pacKpbhIBAIOMIUX OOIME XUMHYECKHUE CBOMCTBA MPOCTHIX
BEILIECTB — METAJUIOB U HEMETAJUIOB;

. MPOBOJIUTH PACUEThl HA HAXOXKJIEHUE MOJIEKYJISIPHOU (POPMYIIBI YIIIEBOIOPO/A MO MPOIYKTAM CrOpaHus U 10
€ro OTHOCUTEIIBHOM IJIOTHOCTH U MAaCCOBBIM JIOJISIM DJIEMEHTOB, BXOAIIUX B €r0 COCTAB;

. BJIQJICTh TpaBUJaMHU O€30MacHOro0 OOpallleHus] € €AKUMH, TOPIOUYMMHU U TOKCUYHBIMU BELIECTBAMH,
cpelncTBamMu OBITOBOM XUMUU;

. OCYIIECTBJISITh TMOUCK XUMHYECKOM HHGOpPMAIMU 10 Ha3BaHUSIM, HWJICHTU(PUKATOpAM, CTPYKTYPHBIM
dbopmyram BEIIECTB;

. KPUTUYECKUA OIIEHHWBATh M WUHTEPHPETUPOBATH XUMHUYECKYI0 MH(OpPMAIMIO, COJAEPKAIIYIOCS B COOOIICHUAX
CpeACTB MaccoBo uHpopmaiuu, pecypcax MHTepHeTa, HaydYHO-TIOMYJSPHBIX CTaThAX C TOUKU 3PEHUSI €CTECTBEHHO-
HAyYHON KOPPEKTHOCTHU B LIETISX BBISIBJICHUS OIMOOYHBIX CYXICHUM U (POpMUPOBaHUS COOCTBEHHON TTO3UIINN;

. NPEACTABIATh MYTH PEUIEHUS TJIOO0ANIBHBIX MNPOOJEM, CTOAIIUX TEPE] YEJIOBEUECTBOM: DKOJIOTHUYECKUX,

OHEPTEeTUYECKUX, CBIPHEBBIX, U POJIb XUMUU B PEIICHUH ITUX TPOOIIEM.
BoinyckHMK HA 0230BOM YPOBHE MOJIYYUT BO3MOKHOCTH HAYYUThCS:

° WITIOCTPUPOBATh HA IIPUMEpPAX CTAHOBJICHHUC W 3BOJIFOIHNIO OpFaHquCKOﬁ XUMHUH KaK HAYKH Ha Pa3JIMIHBIX
HCTOPHUUYCCKHX OTallaX €€ Pa3BUTHUA,
° HCIIOJB30BATh METO/Abl HAYYHOT'O MMO3HAHHWA ITPH BBLIIIOJIHCHHUH IIPOCKTOB U y‘l€6HO-I/ICCHC)10BaT€HBCKI/IX 3agad

110 UBYUCHUTIO CBOﬁCTB, CIT0co00B MMOJIYUCHH: U PACIIO3HABAHWA OPraHUYCCKUX BCUICCTB,



. OOBSICHSATH TIPUPOAY M CIOCOOBI 00pa3oBaHUsS XMMUUYECKON CBSI3U: KOBAJICHTHOM (IOJIAPHOM, HEMOJISIPHOM),
WOHHOW, METAJTIMYECKOM, BOJIOPOAHOMN — C LEIBIO OMPEACICHUS XUMUYECKON aKTUBHOCTH BEILIECTB;

. yCTaHaBJIMBAaTh TEHETHYECKYIO CBSI3b MEXKJY KjJlacCaMH OpPraHUYeCKUX BEIIECTB JiJii OOOCHOBAaHMS
MPUHIUITHATBHOM BO3MOKHOCTH MOJYUYECHUSI OPraHUYECKUX COCIMHEHHUH 3aIaHHOTO COCTaBa U CTPOEHUSI;

. YCTAaHABJIMBATh B3aMMOCBSI3U MEXAy (akTamMu U TEOpUeH, NPUUYMHOM U CJIEACTBUEM IIPU aHAJIU3E

POOJIEMHBIX CUTYaIM 1 000CHOBAHUM NMPUHUMAEMBIX PEIICHUH HAa OCHOBE XMMUYECKUX 3HAHUU.

Conepxanue y4e0HOT0 npeaMera
10 KJTACC (34 yaca — 1 yac B He/eJ110)
BBenenue
HaOmronenue, npennonoxenue, runores3a. [louck 3akonomepHocteil. Hayunslii skcniepumMenT. BoiBo.
Tema 1. Teopusi cTpoeHNUsI OPraHUYECKHUX COETUHECHUM

[Ipenmer opraHndeckod XUMHUM. MECTO M 3HAUYEHUE OPraHMYECKOM XMMHHU B CHCTEME €CTECTBEHHBIX HayK.

BanentHoCTh. XMMHYECKOE CTPOECHUE.
OCHOBHBIE MOJIOKEHUS TEOPUU CTPOCHUSI OPTAHUYECKUX COCMHEHUN. M30Mepus u n30Mephl.

Tema 2. YriieBoaopoabl 1 MX NPUPOAHBbIE HCTOYHUKH



A 1K aH BL HpHpOIIHBIﬁ ra3, ¢ro €oCraB M IPHUMCHCHUC KaK HCTOYHHUKA OSHCPIrHHM U XUMHYCCKOI'O CbIPbA.

['omosmornuecknii psx NpeaeabHbIX

yIJIeBOIOPOIOB. M30Mepusi 1 HOMEHKIIaTypa ajdkaHoB. MeTaH M 3TaH Kak IpeAcTaBUTENN alikaHOB. CBoiCTBa

(ropenue, peakiuu 3aMeieHus,
NUpPOJIU3, AeruipupoBanue). [I[pumenenue.

A 11 X € H bl. DTUJICH KaK MMpEeACTAaBUTCIIb aJIKCHOB. HOJ’Iy‘IeHI/IC 9TUJICHA B IIPOMBIIIJICHHOCTHU (I[GFI/II[pI/IpOBaHI/Ie

ATaHa) U B JJabopaTopuu

(meruaparanus staHona). CaoiicTBa (ropeHue, OpOMHpOBaHWE, THUIpaTalUs, MOJMMEPHU3AIMs, OKHCICHHUE

pactBopoM KMnO4) 1 npumeHeHue
stusieHa. [lonustuieH.
OCHOBHBIE MOHATHUSI XUMUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHU. Peakiiny nojiuMepu3ainm.

I[ H € H bI. BYTaI[I/IeH M U30IIPCH KaK IIPCACTABUTCIIN JUCHOB. PeaKI_[I/II/I MPUCOCANHCHHA C YIACTUCM COIIPSIKCHHBIX

nueHoB (OpoMHUpOBaHUE,
MOoJIMMEpHU3aIIus).
HartypanbHbiil U1 CUHTETHYECKUM Kaydyku. Pe3nna.

A T K ¥ H bl. AIISTWIEH KaK TPeACTaBUTENb ankWHOB. I[lomydeHue areruneHa KapOWIHBIM W METaHOBBIM

cnocobamu. CBolicTBa (ropeHue,

OpomMupoBaHUe, TUApPATALINS, TPUMEPHU3AIM) U IPUMEHEHHUE alleTHIICHA.



A p e H bl. ben3oun kak npejacraBuTenb apeHoB. CBoiicTBa OeH307a (TopeHue, HUTpOBaHUE, OPOMHUPOBAHKE) U €TI0

pUMEHEHHE.
HedbTp u cmocoObr ee mepepabdortku CocraB Hegtu. [lepepadboTka HedTH: MeperoHka U KPEKUHT.
Tema 3. Kucsaopoacoaep:xaue opraHu4ecKue coeAMHEHMs

Cnu P T BIL MeTaHoa U 3TaHOJ Kak NpCaACTAaBUTCIIN IIPCACIIBHBIX OAHOATOMHBIX CIIMPTOB. CBoiicTBa »TaHOJA

(ropeHue, OKHCIEHUE B aJbACTUl, ACTUIPATALIHS).
[Tonydyenue ( ruapaTanueld STUICHA) U IPUMEHEHUE ITAHOJA.
['MueprH Kak NpencTaBUTENb MHOTOATOMHBIX cIMPTOB. KauecTBeHHas peakus Ha MHOTOATOMHBIE CIIUPTBHI.

dec H 0 I HOJIy‘-IeHI/IC (1)GHOJ'Ia N3 KaMCHHOI'O YIJIA. KamenHbIit YIrojlib U Cro HCII0Jb30BAHUC. KokcoBanue

KaMEHHOTI'O YIJIsl, BAXKHEUIINE MPOIYKTHI
KOKCOXMMHUYECKOTO IIPOU3BOACTBA.

B3auMHoe BiusiHHE aTOMOB B MOJIeKyJie peHoJsia (B3auMojieicTBUE ¢ OPOMHOM BOJIOM M TUAPOKCHJIOM HATpHs).

[Tonyyenue u npuMeHeHue GpeHoda.

A b nagerunb. QopManplerua U aleTaIbACTU]l KaK MpeACTaBUTENN ainbiaerugoB. CBoiicTBa (peakius

OKHCJIEHUS B KUCJIOTY U BOCCTAaHOBJICHHUS B
CIIUPT,
peakiusi ToJIMKoHieHcanuu dopmanbaeruaa ¢ Geronom). IlomyueHue (OKHCICHHEM CIOUPTOB) M MPUMEHEHUE

Q)opMaan[eer[a H ancTrajabacruaa. (DGHOJIO(l)OpMaHBI[CFI/II[HBIC IJ1aCTMaccChI.



K a P OOHOBEB €KHCIOT BL YKCYCHaSI KHUCJIOTa KaK IIPCACTABUTCIIb IIPCACIBHBIX OJHOOCHOBHBIX

KapOOHOBBIX KUCIOT. CBOMCTBA YKCYCHOW KUCIIOTHBI

(BBaHMOHCﬁCTBHC ¢ MCTAJUIaMH, OKCHAaMM MCTAJJIOB, THAPOKCHUAAMHW MCTAJUIOB MW COJIKIMH, PCAKIMA

srepudukanyn). [[pumenenrne ykCycHOM KUCIOTHI.

CnoxHbleddupb u K Hup bl. CiioxxkHsle 3PUPBI KaK NPOAYKTHI B3aUMOJIECHCTBUSA KUCIOT CO CIUPTAMM.

3HaueHUE CIOXKHBIX Y(OUPOB B MIPUPOJIE U KUZHU
YEJI0BEKA.

>KI/Ipr KaK CJIOXKHBIC 3(1)I/IpBI IIMOCpuHa U JKUPHBIX Kap6OHOBBIX KHCJIOT. PacTuTebHbIC U )KUBOTHBIC JKUPBI, UX

cocrtaB. [ maponw3 Wi OMBUICHHE  JKHPOB. MbLIA.
[IpumeHeHue Kupos.

Yr e B o a5l [lonsrue 06 yrineBomax. ['moko3a kak npejacTaBuTeIh MOHOcaxapuaoB. [loHsTHE O TBONWCTBEHHOM

(YyHKUIMN OpraHUYECKOTO

COCANMHCHUA Ha IIPHUMCPC CBOMCTB TJIFOKO3BI Kak ajlpJACruga U MHOI'OATOMHOI'O CIIMPTAa — aJbACTHIOCIINPTA.

bpoxenue riatoko3sl. 3HaUEHUE U
MIPUMEHEHUE TIIFOKO3BI.

Caxapo3a  kak  mpeAcTaBuTeNb  aucaxapuaoB. Kpaxman — w memwnono3a  Kak — MPEICTaBUTENH

noucaxapuaoB. CpaBHEHHE WX CBOMCTB M OMOJIOTHYECKAs

poib. [IpumeHenne 3TuX nojaucaxapuaos.



Tema 4. A3oTcoaepxamue opraHudecKkre coeJMHeHusI

AmMuHbpl. MeTHIaMUH Kak pcacCcTaBUTCIIb aJII/I(i)aTHIIGCKI/IX AMHWHOB N aHUJIMH — KAaK apOMAaTHYCCKUX. OCHOBHOCTh

AMHWHOB B CpaBHCHHUH C

OCHOBHBIMH CBOWCTBAMHM aMMHaka. AHWIMH W €r0 CBOWCTBA (B3aMMOJICHCTBHE C COJSTHOM KHUCIOTOW W OPOMHOI

Bozoi). [lonmyuenue anmnmnHa mno
peakuuu H. H. 3ununa. [Ilpumenenne annnmnna.

AMUHOEKUCITOT Bl [IMIMH U AlaHUH KAaK MOPEACTABUTEIN NPUPOJHBIX aMHUHOKHUCIOT. CBOMCTBa

AMHHOKHCJIOT KaK aM(i)OTGpHBIX OpPraHUYCCKHUX

COEJIMHEHUW (B3aMMOJEHCTBHUE C IIeaoYyaMu M Kucioramu). OOpa3oBaHHE MOJIMIENTHIOB. AMHHOKAIpPOHOBas

KHCJIOTA KaK IIPCACTAaBUTCIIb
CUHTETHUYECKUX aMUHOKMCIIOT. [IoHsATHE O CUHTETUYECKUX BOJIOKHAX Ha IMpUMCPC KallpoOHa.

b en x u. benku kak momunentunabl. CTpykTypa OenKoBBIX MoOJeKyid. CBoiicTBa O€lIKOB (ropeHue, TUIPOIIU3,

I[BETHBIC peakiuu). bruomornyueckas pob
OEJIKOB.

HykneunHOBBI€KHUCJIO T bl. HyKiIeMHOBBIE KUCIIOTHI Kak NOAUHYKIeoTHIbl. CTpoeHne Hykieotuaa. PHK n

JIHK B cpaBHeHuu. X pons B

XpaHEHUH U Nepeaade HacaeACTBEHHON HH(POpMALIHH.



I[eneTuueckas CBI3b MCKOY KiIaCCaMHu OpFaHI/I“ICCKI/IXCOGI[I/IHCHI/IfI.HOHHTI/ICO

T€HETUYECKOM CBIA3U
Y TEHETUYECKUX Psiaax.
Tema 5. XuMus  )KU3HL

[InacTMaccs U BOJOK H a. HOJII/IMepI/IBaIII/ISI H ITOJIUKOHACHCALNA KaK CITOCOOBI IMOJIy4YCHUA

CUHTCTUYCCKUX BBICOKOMOJICKYJIAPHBIX

coenuHeHnl. [lomydyeHne HCKYCCTBEHHBIX BBICOKOMOJEKYIISIPHBIX COEAMHEHUN XHUMHUYECKOW MOoAM(pUKaLHei

OPUPOJHBIX oauMepoB. CTpoeHue
MOJIUMEPOB: JTUHEWHOE, TPOCTPAHCTBEHHOE, CETYATOE.

IlonsiTHe O mnacTMaccax. TepMOHHaCTI/IIIHBIC U TCPMOPCAKTUBHLIC ITOJIMMCPHI. OTI[CJ'IBHBIC npeaACTaBUTCIIN

CUHTETUYECKUX U UCKYCCTBEHHBIX
OJIMMEPOB: (heHoT0(popMaTbACTUIHBIE CMOJIBI, TOJTUBUHUIXIIOPUI, TEQIIOH, IIEIUTYIOU]T.

ITonsiTHE O XMMHUUECKHX BOJIOKHAX. H&TypaJ'IBHBIC, CHUHTCTHYCCKHNEC N HCKYCCTBCHHBIC BOJIOKHA. KJ'IaCCI/I(l)I/IKaHI/ISI n

OT/ICJIbHBIE MPEJICTABUTEIN
XUMHUYECKUX BOJIOKOH: alleTaTHOE (TpUAlETaTHBIN HIETK) .

®e p m e H T bI. DepMeHTHI Kak OMOJIOTUYECKHE KaTaau3aTtopbl OenkoBoil mpupoabl. [lonsitue o pH cpemsi.

OcoOeHHOCTH CTPOCHUS U CBOMCTB



(CeNneKTUBHOCTh U 3(PPEKTUBHOCTH, 3aBUCUMOCTD JCHCTBUA OT TeMrepatypbl U pH cpenbl pactBopa) pepMeHTOB

10 CPABHCHHIO C HCOPTAHNICCKUMU
KaTajin3aTopaMu. Ponb (1)epMeHTOB B JKU3HCACATCIIbHOCTH KMBBIX OPIraHM3MOB U IIPOU3BOJICTBC.

B utawmu = bl [loastue o ButamuHax. Bunbl BuTaMuHHOW HemoctatrodHocTH. Kiaccudukanumss BUTAMUHOB.

Butamun C kak npenctaBuTeNb
BOJIOPACTBOPUMBIX BUTAMHUHOB U BUTAMHUH A KakK MPEACTABUTEIb KUPOPACTBOPUMBIX BUTAMHUHOB.

I'o pMOH BL IlonsiTHe 0 roOpMOHax Kak OMOJIOTMYECKH aKTHBHBIX BCIICCTBAX, BBIIOJIHAIOMINX SHIOKPHUHHYIO

PEeTryisiaouIo JKU3HCACATCIIbBHOCTHU

OpTraHU3MOB. Baxxneiinne cBoicTBa TOPMOHOB: BBICOKaAsd (I)I/IBI/IOJ'IOFI/I‘IGCKEUI AKTUBHOCTBb, JUCTAHIHMOHHOC

JieNCTBUE, OBICTPOE pa3pyIICHUE B TKAHSX.
OTaenbHbBIE IPEICTABUTENI TOPMOHOB: MHCYNUH U aapeHanuH. [Ipodunaktuka caxapuoro quadera.

Jlek apcTB a. JlekapcTBeHHass XUMHUSI: OT ATPOXUMUHU U (hapMaKOTEepanuu 10 XUMHUOTEepanui. AHTUOUOTUKU U

nucbakTeprol. Hapkoruueckue
BemecTBa. Hapkomanus, 6opr0a ¢ Heil u npoduiakTrka.

Pemenune 3a1au mo oprasmdecko X uMm u u. Pemenue 3agad Ha BBIBOJT (POPMYJIIBI OpTaHUIECKUX

BCIICCTB IO IMMPOAYKTaM CIrOpaHusd U

MAaCCOBBIM OOJISIM JJICMCHTOB.



,ZZeMOHcmpauuu. HJI&BJ]CHI/IC, O6YFHI/IBaHI/Ie H TOPCHHUC OpraHU4YCCKUX  BCHICCTB. MOI[GJII/I MOJICKYJI

MPEJICTABUTENEN PA3IMYHBIX KJIACCOB
OPraHUYECKUX COCAUHCHUMU.

FOpeHI/Ie MCTaHa, J3TUJICHA, alCTUIICHA. OTtHomeHue ME€TaHa, JOTHUJICHA, alCTHUJICHA H OeH301a K pacTBOpam

MepMaHraHara
KaJIisi 1 OpOMHOM BOJIE.
[TonyueHue 3THIIeHA peakMen qeruapaTalyy dTaHoja, alleTUIeHa — TUJIPOJIN30M KapOuia KaibIusl.
PaznoxxeHue kaydyka Mpy HarpeBaHUM, UCIILITAHUE MTPOAYKTOB Pa3I0KEHUS Ha HETIPEIETbHOCTD.

KOJ'IJ'IGKI_II/I}I 06pa3u03 He(i)TI/I n HC(i)TGHpOI[YKTOB, KaMCHHOI'O VYITII H IIPOAYKTOB KOKCOXHMHUYCCKOI'O

IMpOU3BOACTBA.
Oxucnenue crpTa B aJIbACTHU. KauecTBeHHbIe PCaK HAa MHOTIOATOMHBIC CITMPTHI.

PactBopumocTh (peHona B BojJie mpu OOBIYHOM Temmeparype W npu HarpeBaHuu. KadecTBeHHbIE peakluu Ha

dbeno.

Peakius «cepe6p51Hor0 3CpKaJIa» aJlbACTUA0B H TJIFOKO3bI. OxucneHue aabJIeTHUI0B M TJIIOKO3bI B KHUCIIOTY C

nomolibto rugpokcuaa meau (I1).
KauecTBeHHas peakiys Ha Kpaxmad.

Komnekmus a¢upubix Macen. Komtekmus mmactMace u u3fenuii u3 HuX. KoJuIeKIus MCKyCCTBEHHBIX BOJIOKOH U

U3IETUN U3 HUX.



B3aumoneiictTBue amMmuaka W aHWIMHA C COJISSHOM KUCIIOTOW. Peakius aHuimmHa ¢ OpOMHOM BOJIOH.

Jloka3aTenbCcTBO HATMYHS (PYHKIIMOHATBHBIX
TPYII B pACTBOPaX AMUHOKHCIIOT.

PactBopenue u ocaxzaenue OenkoB. L[BeTHble peakimu OenkoB. ['opeHHe NTHYBEro mMepa U MIEPCTIHON HUTH.

Monens monexynsl JJHK.

[lepexoapl: 3TaHO — ATUJIIEH — ATHICHIIUKOJb — ATUICHIIUKOIAT Meau (I1); aTaHon — 3TaHanb — 3TaHOBas

KHCJIOTA.

KOJ'IJ'IGKI_II/I}I mracrMacC, CHHTCTHYCCKHX BOJIOKOH H I/ISIIGJII/Iﬁ 13 HUX. PaznoxxeHue IICPOKCHU A BOJOPOIa Karajia3zoun

CBIPOTO MsICa U CHIPOTO
KapToders.

Komnekmus CMC, conepxkamux 3H3uMbL. Mcnbitanue cpeasl pactBopa CMC uHAMKATOpHOW OyMaroil.

KOHHCKHI/IH BUTAMHWHHBIX ITPCIIaAPaTOB.

HcnibiTanue cpeibl pacTBOpa aCKOpOMHOBOM KUCIOTHI MHANKATOPHOW Oymaroi. MicnpiTaHue anteyHoro npemnapara

MHCYJIMHA Ha OEJNOK.

JlabopamopHvie onvimeoi.

N3rorosieHne MOJIENIEN MOJIEKYJT OPTaHUYECKUX COEIUHEHUM.



O3HakOMIIEHHE C KOJUIEKIMeH 00pa3oB HePTH, KAMEHHOTO YIJIS M IPOJIYKTOB UX nepepaboTku. OOHapyXeHHUE B

KEPOCUHE HENMPEAETbHBIX
COCTMHEHUH.
O3HaKOMIICHHE ¢ KOJUICKITUEH KayqyKOB M 00pa3IiaMu U3/IeTTUi U3 PE3UHEI.
PactBopenue rimiepruHa B Bojie M B3auMoielcTBue ¢ Tuapokcuaom meau (11).

CsoiicTBa YKCYCHOﬁ KHCJIOTHI, 06IHI/IG CO CBOMCTBaMH MHUHCPAJIBHBIX KHCJIOT. HOK&?;EITGJIBCTBO HCIIPCACIIBHOTO

XapakTepa JKUIKOTo Kupa.
B3auMopeiicTBue TIIOKO3bI U caxapo3bl ¢ Tuapokcuaom meau (11).
KauecTBeHHas peakius Ha Kpaxmall.

O3HakoOMJICHHE C KOHHGKHI/Ieﬁ acrTMacCc Hu I/IB,Z[CJ'H/Iﬁ n3 Hux. O3HAKOMJICHHE C KOHHGKHHeﬁ HCKYCCTBCHHBIX

BOJIOKOH W M3JEIUHN U3 HUX.
PactBopenue 6enkoB B Bojie. OOHapyxkeHHe 0ETKOB B MOJIOKE.

O3HakoOMIJIEHHE C KOJUIEKIIMEH CMHTETUUYECKHX BOJOKOH M M3Jeui 13 Hux. O3HakomieHue ¢ xomrekiuen CMC,

coaepKalux SH3uMblL. McnibiTanne

cpeasl pactBopa CMC unaukatopHoit Oymaroil. O3HakOMJICHHE C KOJIJIEKIIMEH BUTaMHHOB. VcmbITaHue cCpeibl

pacTBOpa aCKOPOMHOBOU KUCIIOTHI
WHUKAaTOPHON Oymaroi.

IIpakTnueckas padora Ne 1. PenreHne 3kcriepuMeHTaIbHBIX 3a1a4



Ha I/I,ZICHTI/I(bI/IKaHI/II-O OpPraHN4YCCKHUX COC,I[I/IHGHI/Iﬁ.

IIpakTuyeckas padbora Ne 2. PacriosHaBaHu€ MJIaCTMAcCC ¥ BOJIOKOH.

11 kiaacce

Temal. CTpoenne aroma n nepuoanyeckuii 3akoun /. U. MenpaesieeBa

OtkpeiTue JI. M. MenaeneeBbIM NEPUOIAYECKOTO 3aKoHA. llepmomgmdeckas cucrema XMMHYECKHX d3yeMeHToB [ H.
MenneneeBa - rpapuueckoe OTOOpaX€HHE MEPUOIUYECKOro 3aKkoHa. PU3NYECKUN CMBICT MOPSAKOBOTO HOMEpPA 3JIEMEHTA,
HOMEpa Mepuoia U HoMepa rpynnsl. BageHTHbIe 1eKTpoHbl. [IpuyrHbBl U3MEHEHHs] CBOMCTB 3JEMEHTOB B MEPUOAAX U IPYIIax
(TTIaBHBIX MOATPYIINAX).
ITonoxenue BoOpoaa B NEPUOJANYECKON CHCTEME. 3HAUYECHNE NEPUOJUYECKOTO 3aKOHA U IEPUOJUIECKON CHUCTEMBl XUMUYECKHUX
anementoB  JI. WM. Mengeneesa  quisi  pa3sBUTHS  HAYKM M TIOHUMaHHWs  XMMHMYECKOM  KapTUHBI  MUpa.

JeMmoncTpanum. Paznuunsie Gopmbl IEpUOIUYECKON CUCTEMBI XUMUYECKHX AnneMeHToB []. YI. Menneneesa.
JlaGopaTopHslii onbIT. 1. KoHCTpyHpoBaHue neproanueckoit TabauIibl 3JIEMEHTOB C UCTIOJb30BAHUEM KapTOYEK.

Tema 2. CTpoeHne BemecTBa



HNonnas xumuyeckas cBsa3b. Katuonsl n annonsl. Knaccudukanus nonos. MonHble KpucTaminueckue pemerku. CBoHcTBa
BEILECTB C TUM TUIIOM KPUCTANINYECKHUX PELIETOK.
KoBasieHTHas XuMuYeckas CBSI3b. OJNEKTPOOTPULIATENLHOCTh. llojiipHas © HemodsipHash KOBAJEHTHBIE CBSI3U. J{UMOJb.
[TonsIpHOCTE CBSI3M M MOJIIPHOCTh MOJEKYJIbl. OOMEHHBI M JOHOPHO-aKLUENTOPHBIA MEXaHU3Mbl OOpa30BaHUs KOBAaJEHTHOU
CBA3U. MoJeKysipHbIE U aTOMHbBIE KpUCTAJUIMUECKUE pemeTkd. CBOMCTBA BEUIECTB C 3TUMH THUIAMU KPUCTAIUIMYECKHUX PEIIETOK.
Mertannnueckass xumudeckasi cBsi3b. OCOOCHHOCTH CTPOEHHS aTOMOB MeETalIoB. Mertauidueckas XHMHUYECKas CBsI3b U
MeTajuInyecKas KpUCTaJUIMYeCcKast penieTka. CaoiicTBa BEILECTB C 3TUM TUIIOM CBSA3H.
Bonopoanas xuMmuueckasi cBsA3b. MEXMONEKYJIIpHAs U BHYTPUMOJIEKYJISIPHAST BOJOPOAHAs CBSA3b. 3HAUYEHUE BOJAOPOIHOM CBS3U
i OpraHu3alyu CTPYKTYD OMONOJIUMEPOB.
[Tomumepsl. IlmacTmacchl: TEpMOIUIACTBI M PEAKTOIUIACTBI, WX MPEACTABUTEIM M INpUMEHEHHE. BojokHa: mnpupoaHbie
(pacTuTeNnbHbIE U JKUBOTHBIE) M XUMHYECKHE (MCKYCCTBEHHBIE M CHHTETUYECKHE), WX MPEACTABUTEIN U MPUMEHEHHUE.
["a3000pa3Hoe cocTosiHuE BellecTBa. Tpu arperaTHbIX COCTOSIHUS BOJbI. OCOOEHHOCTH CTpOeHHsI ra3oB. MoJisipHbId 00beM
razo00pa3HbIX BEILIECTB.
[Ipumepsl ra3o000pa3HBIX NPUPOAHBIX CMeCed: BO3AYyX, NPHUPOAHBIN ra3. 3arps3HeHue aTtMocdepbl (KUCIOTHBIE 10U,
napHUKOBbIN 3¢ dexT) u 6opbda ¢ HuM. IIpencraBurenu razoo0pa3HbIX BELIECTB: BOJOPO, KUCIOPO, YIJIEKUCIIBINA ra3, aMMHUaKx,
STHUJIEH. Nx MOJIyYEHHE, coOupanue " pacno3HaBaHHUE.
XKunkoe cocrossHue BemectBa. Bopa. IloTpebiienne Bojbl B ObITY M Ha TPOU3BOACTBE. JKeCTKOCTh BOJBI M CIOCOOBI €e
YCTpaHEHHUS. MunepaiibHble BOJbI, ux HCIIOJIb30BaHUE B CTOJIOBBIX U ne4eOHbIX LEeTIsX.

)KI/II[KI/IG KpHUCTAJIIIbI u nux IIPUMCHCHHC.



TBepnoe cocrosinue BemlecTBa. AMOp(HbBIE TBEpbIE BEIIECTBA B MPUPOJIC U B KU3HU YEJIOBEKA, X 3HAUCHUE U MPUMEHEHUE.
Kpucrannnueckoe CTpOEHUE BEILECTBA.
Hucnepcuble cuctemsbl. [loHstue o nucnepcHbix cuctemax. JucnepcHas (aza u gucnepcuoHHas cpena. Knaccuduxanus
JTUCTIEPCHBIX CUCTEM B 3aBUCUMOCTH OT arperaTHOTO COCTOSIHHSI TUCTIEPCHOM Cpelbl M IUCTIEpCUOHHOM (a3bl. [ pydoaucnepcHbie
CUCTEMBI: AMYJIbCHH, CYCIEH3UH, a’pO30JI1.

TOHKOI[I/ICHepCHBIe CHUCTCMBI: I'CJIN U 30J14.

CocraB BeniecTBa M cMeceld. BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHs. 3aKOH ITOCTOSIHCTBA COCTaBa
BEILECTB.
[TonsiTve «I0MS» U €€ pa3sHOBUIHOCTU: MaccoBasi (J10JIsI 2JIEMEHTOB B COEIMHEHHH, J10JI1 KOMIIOHEHTAa B CMECH - JI0JIsl IPUMECEH,
70711 PACTBOPEHHOI'0 BelUIecTBa B pacTBOpe) U oObeMHas. Jlonsg BhIXOJa MPOAYKTAa pEaKkUUU OT TEOPETUYECKH BO3MOKHOTO.
JeMoHcTpanuu. Mojenb KpUCTaNIMYECKONW pemeTky xjopuaa Hatpusa. OOpaslbl MUHEPAJIOB C HMOHHOM KpUCTaJUIMYECKOU
PEIIETKOM: KalbIUuTa, ranuTa. Moenu KpUCTANIMYECKUX PEIIETOK «CyXoro jbaa» (WId nojaa), aiMasa, rpadura (Uiu KBapia).
Mopens monekynsl JIHK. OOpasusl minactMmace (dhenonmodopmanbieruaHble, MOJUYPETaH, TMOJUITUIICH, TOJUIIPONUIICH,
MOJIMBUHWIXJIOPUA) W u3nenust u3 HuX. OOpasipl BOJOKOH (IIEpCTh, IIENK, alleTaTHOE BOJIOKHO, KallpoH, JaBCaH, HEMIIOH) U
uznenuss u3 Hux. OOpas3ibl HEOPraHWYECKUX IMOJMMEPOB (cepa IIacTUYeCKas, KBapIll, OKCUJ aTIOMHHHS, TPHUPOIHBIC
AIIOMOCWIIMKATHI). Moziesib MOJISIpHOTO 00beMa ra3oB. TpH arperaTHbIX COCTOSHMS BOAbL. OOpa3libl HAKUIIKA B YaHUKE U TpyOax
LHEHTpaJbHOro OTomieHus. JKecTkocTh BOJbI M cHocoObl ee ycTtpaHeHus. [lpubopel Ha >xugkux Kpuctamiax. OOpasibl
Pa3JIMYHBIX AUCIEPCHBIX CUCTEM: AIMYJIBCUMN, CYCIIEH3UH, aspo3oiien, reneit u 3oiei. Koarymsauus. Cunepesuc. Ddpdext Tungans.

JlabopaTopHbie onbIThL. 2. OrmnpeneneHue TUNAa KPUCTAUIMYECKOM PEIIETKM BEIIECTBA W OINMCAHUE €ro CBOWMCTB. 3.



O3HakOMIIEHME € KOJUIEKIIMEN IOJMMEPOB: IIACTMACC W BOJIOKOH M M3aenus u3 Hux. 4. McnelTaHne BOABI HA KECTKOCTH.
VYcrpanenue KECTKOCTH BoAbl. 5. O3HAKOMIIEHME C MHUHEpaIbHBIMA BogaMH. 6. (O3HaKOMJIEHHME C JUCHEPCHBIMU

cucremamu. [IpakTudeckas padora Nel. [Tonyuenne, coOupanue u pacro3HaBaHUE Ta30B.
Tema 3. Xumnueckue peakumuu

Peakuuy, wupgymume 0Oe3 HM3MEHEHHUS COCTaBa BELIECTB. AJUIOTPONMS W aJUIOTPONHBIE BUAOM3MEHEHUs. [IpuunHEI
QJUIOTPONIUU Ha mpuMmepe Moaudukanuii kuciopoaa, yriaepoga u docdopa. O30H, ero Ouosorudeckas poiib. M3omepsl u
U30MEpHUS.

Peakuuy, wuaymme ¢ HM3MEHEHHE COCTaBa BelIecTBAa. Peaknuu COEIUMHEHMs, pa3lIoKEHHUs, 3aMelleHuss U OoOMeHa B
HEOPraHWYECKOM U OpPraHUYecKor XMMHH. Peakiuu 3k30- M 3HAOTepMHUUYecKHe. TeruioBod 3(P@PexkT XUMHUECKOW peakuuu |
TEPMOXUMUYECKUE ypaBHEHMUS. Peakuun rOpeHus, KakK YaCTHBIN ciy4daun DK30TEPMUYECKUX
peaKunil.

CKOpOCTh XMMHUYECKOW PpEAKIMH. 3aBUCUMOCTHh CKOPOCTH XHMHYECKOW pEaKUuMyW OT MPUPOABI PEarupyrolux BEIIECTB,
KOHLIEHTpAaluH, TEMIEPATYpPhl, IUIOIIAN ITOBEPXHOCTH COIPUKOCHOBEHHS M Karajau3aropa. Peakuuu romo- v reTepOreHHBIE.
[lonsiTue o katanusze W KaTanuzaTtopax. @epMeHThl KaKk OMOJOTMYECKHUE KaTaau3aTropbl, OCOOEHHOCTH UX (DYHKIIMOHUPOBAHUS.
ObpatumocTh xuMuieckux peakuuil. HeoOpatumsie n oOpaTtumble XxuMudeckue peakiui. CocTossHue XMMHUUECKOT0 PaBHOBECHS
U1 0OpaTUMBIX XUMHUYECKUX peakiuil. CrocoObl CMEIIeHNs XUMUYECKOI0 paBHOBECHS Ha MpUMeEpe CUHTe3a amMMHaka. [lonsrue
00 OCHOBHBIX HAay4yHbIX NPHUHIMIAX [POU3BOJACTBA HA TMpPUMEpPE CHUHTE3a aMMUaKa WM CEPHOW  KHUCIOTHI.

Ponw Bombl B xuMuueckor peakiuu. McTuHHBIE pacTBOpHl. PacTBOpuMOCTh M KiaccU(UKAIUS BEIIECTB MO ATOMY MPH3HAKY:



pacTBOpUMBIE, MaJIOpacCTBOPUMBIE U HEpPaCTBOPUMBIE BEILIECTBA.
DJNEKTPOJUTHI U HERJICKTPOJUTHI. DIJIEKTPOJUTHUECKAs aucconuanusa. KucimoTel, OCHOBaHUS M COJIM C TOYKH 3PEHUSI TEOPUU
ANEKTPOIUTUIECKON JTUCCOLIAALINY.
XUMHYECKHE CBOMCTBA BOJbI; B3aUMOJICHCTBHE C METAJUIAMH, OCHOBHBIMM M KHUCIOTHBIMH OKCHUJAMH, Pa3lI0KEHUE U
oOpa3zoBaHue KPUCTAJUIOTUAPATOB. Peaknun TUIpaTaluu B OPTaHUYECKOMN XHAMUH.
['unponu3 opraHUYecKUx U HeopraHudeckux coenuHeHuit. HeoOpatumelil ruaponus. O6paTuMelil ruaponu3 cosieil. ['uaponus
OPraHUYECKUX COCIMHEHUMN M €r0 MPAKTUYECKOE 3HAYEHUE IS MOJIYYEHHS TUIPOIM3HOTO CIUPTa U MbLIa. bromoruyeckas posb
TUAPOIU3a B MJIACTUYECKOM 151 DHEPreTUYECKOM oOMeHe BEILIECTB 51 DHEpPIuu B KJIETKE.
OKHCIIUTETFHO—BOCCTAHOBUTENbHBIE peakiuu. (CreneHb okucieHus. OmnpeneneHrue CTENeHH OKHUCIeHHs 1o (opmyle
coenuHeHus. IloHaTHe 00 OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX peakiusix. OKHUCIEHHE W BOCCTAaHOBJICHUE, OKHUCIUTEIb U
BOCCTAaHOBUTEb.

DIIEKTPOIU3. DIIEKTPOIU3 KAK OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIA MPOLIECC. DJIEKTPOJIU3 PACIUIABOB U PACTBOPOB HA MIPUMEPE
xjaopuaa  Hatpusd.  lIpakTuueckoe  TpPUMEHEHHE  JJIEKTPOJW3a.  DJEKTPOJUTUYECKOE  TOJYYEHHE  aTOMUHUS.
JemoncTpamuun. IIpeBpamenue kpacuoro dhocdopa B 6enbrii. O3o0naTop. Moaenu MoJieky H-OyTaHa 1 n300yTaHa. 3aBUCUMOCTD
CKOPOCTH p€akiuyi OT TMPHUPOALI BEIIECTB HA MPUMEPE B3aUMOACHCTBUS PACTBOPOB PA3JIMYHBIX KHUCIOT OJWHAKOBOU
KOHIIEHTpAaIlMM C OJAWHAKOBBIMM TpPaHyJaMU [MHKA M B3aUMOJCHCTBUSI OJIMHAKOBBIX KYCOYKOB pa3HbIX METAJUIOB (MarHus,
IIUHKA, JKeJie3a) C COJISTHOM KHUCIoTOM. B3anmoneicTBHe pacTBOpPOB CEPHOM KHUCIOTHI C pacTBOpaMHu TUOCYJbhara HATPUs
pa3IMYHOM KOHUEHTpAMM W TeMmepaTypbl. Mojaenb Kumsiero cios. PaszinokeHue nepokcuaa BOIOPOAa € MOMOIIBIO

karanuzaTtopa (okcuma mapranma (IV)) m karamasel ceiporo mMsca u ceiporo kaprodesns. [Ipumepbl HEOOpATUMBIX PEaKIINA,



UAYLIUX ¢ 00pa3oBaHUEM OCaJiKa, ra3a uiu Bojbl. BzaumonaeiictBue nutus u HaTpus ¢ Bojoi. [lomyuenue oxcuna dpocdopa (V) u
pPacTBOpPEHUE €ro B BOJIE; UCIIBITAHUE MOJIYYEHHOIO pacTBopa JakmycoM. OOpasilsl KpUCTALIOTUAPATOB. McnbiTaHne pacTBOPOB
ANEKTPOJIUTOB M HEINEKTPOJIUTOB HA IMPEAMET JHUCCOLMAIMU. 3aBUCHUMOCTh CTENEHU DJIEKTPOJIUTUYECKOW THCCOLMAIUN
YKCYCHOM KHCIIOTBI OT pa3daBieHus pacTBopa. ['maponm3 kapOuaa kameius. ['uaponn3 kapOOHATOB IIETOYHBIX METAUIOB U
HutparoB 1uHka win cBuHNa (II). Tlomydyenume wbia. I[Ipocreiiiiive OKUCIUTEILHO-BOCCTAHOBUTEIBHBIE PEAKIUU;
B3aUMOJICUCTBUE IIMHKA C COJITHOM KHMCIIOTOW W *keye3a ¢ pactBopoMm cyibbara meau (II). Mogens snexkrponuzepa. Mopenb
3JIEKTPOJIM3HOU BAHHBI U1t MOJTy4YECHUS AJFOMUHMUSL.
JlaGopaTopHbie ombIThL. 7. Peakuus 3amenieHus MEOu KEJIe30M B PacTBOPE MEAHOro Kymopoca. 8. Peakuuu, upymue c
oOpa3oBaHMeM ocajika, raza u Bojabl. 9. [lomydeHue KuclIopoja pasioKeHHEM MEePOKCHIa BOJOPOJa C TMOMOIIbI OKCHIA
Mapranna (IV) u katanassl ceiporo kaprodend. 10. [Tonyuenue Bogopoaa B3auMOACHCTBUEM KUCIIOTHI ¢ TMHKOM. 11. Paznuunbie

CJIy4au TUAPOJIN3A COJICH.
Tema 4. BemrecrBa u ux cpoiicrsa (9 u)

Mertamnbl. BzaumoeiicTBue MeTauioB ¢ HEMETaulaMu (XJIOpOM, CEPON M KUCTOpoaoM). B3zanMozeiicTBue meIouHbIX U
LIEJOYHO3EMENBHBIX METAUIOB C BOJMOW. JJEKTPOXUMHUYECKUN psJi HANPSHKEHWM METAJUIOB. B3auMOIENCTBUE METAJIOB C
pacTBOpaMH  KHCJIOT W  Ccojeil.  AJmOMHHOTEpMHUSA.  B3aummopnelicTBue  HaTpusi C  OTAHOJIOM W (PEHOJIOM.
Kopposus meramios. IloHaTHE O XUMHUYECKOW M DJIEKTPOXHUMHYECKOM KOppo3uu MeTaioB. CrocoObl 3alllMThl METAIIOB OT
KOPPO3UH.

Hemerannpl. CpaBHUTENbHAs XapaKTEPUCTHKA TaJOTEHOB KaK HauOoJiee THUMUYHBIX MPEJCTABUTEIECH HEMETAIIOB.



OxucnuTenbHble CBOMCTBa HEMETAJJIOB (B3aMMOJIEWCTBHE C MeETallaMM M BOJOPOJOM). BoccTaHOBUTEIBHBIE CBOMCTBA
HEMETAJUIOB (B3aUMOJEUCTBUE C 00JIee ANEKTPOOTPHULIATEIbHBIMA HEMETAUIAMH U CJIOKHBIMU BELIECTBAMHU-OKHCIIUTEISIMU).
Kucnorel Heopranumdeckue u opranudeckue. Kiaccudukanus KUCIOT. XHMMHUYECKHE CBOMCTBA KUCIOT: B3aUMOJCUCTBHUE C
MeTaJlJIaMH, OKCHIaMHA METaJUIOB, TUAPOKCUIAMH METAIJIOB, COJSIMHU, cupTaMu (peakius srepuduxaimu). Ocodble cBONHCTBA
a30THOM u KOHUECHTPUPOBAHHOU CEepHOU KHUCJIOTBI.
OcHoBaHMs HeOpraHumdyeckue U opraHuueckue. OCHOBaHMs, HX Kiaccupukauus. XHUMHUYECKHME CBOICTBA OCHOBaHUIL:
B3aUMOJICCTBUE C KHUCIOTaMH, KHUCJIOTHBIMU OKCHJIAMHU H  COJsIMU. Pa3iiokeHue HEepacTBOPUMBIX OCHOBaHUHU.
Comu. Knaccuduxanus coneil: cpeHue, KUCIbIe U OCHOBHbIE. XMMHUECKUE CBOMCTBA COJIEH: B3aMMOJCHCTBHE C KHCIOTAMH,
niesioyamMu, MetauiaMu u cosisiMu. [IpencraButenu cojielt U UX 3HaYeHUE. XJIOPU HATPHsl, KapOoHAT Kajbius, pocdar kampius
(cpenHue coyn); TUAPOKAPOOHATHI HATPUS U aMMOHUS (KUCTIbIE COJIN); ThuipokcokapooHat meau (II) - manaxuT (OCHOBHAs COJIb).
KadecTtBeHHble peakiuu Ha XJOpUI-, CylbdaT-, U KapOOHAT-aHMOHBI, KaTHMOH aMMoHus, KatuoHbl >xene3a (II) u (III).
['eneTndeckast CBA3b MEXKAY KIAcCaMHU HEOPraHWYECKHX U OpraHUYecKuX coequHeHui. lIoHsTHe O reHeTMYecKol CBSI3U U
reHeTH4ecKuXx psaax. ['eHeTtmdeckuil psan meramwia. ['eHernueckuil psg Hemetaia. OCOOEHHOCTHM TE€HETHYECKOTIO psiia B

OPTraHUYECKON XUMHH.

JMemoncTpanuu. Komneknust o06pas3oB MeTamuioB. B3aumojeicTBre HATpusi U CYpbMBbI C XJIOPOM, XKeje3a C CEpou.
['openne Marsus U almFOMUHUSA B KUCIIOpoAe. B3anmMoaencTBUE MIEIIOYHO3EMENIBHBIX METAJIJIOB C BOJIOW. B3anMoiencTBrue HaTpus
C 3TAHOJIOM, [IUHKA C YKCYCHOM KHUCIOTON. ATFOMUHOTEPMUS. B3auMoaeiicTBue Meau ¢ KOHUEHTPUPOBAHHON a30THOM KHCIIOTOM.
Pe3ynbTaThl KOPpO3WHM METAUIOB B 3aBUCMMOCTH OT YCJIOBUM ee mnporekaHusa. Kosmeknuss o0pa3loB HEMETAJIOB.

B3aumogeiicTBue xJOpHOM BojabI € pacTBOpoM Opomuaa (uoauaa) kaiaus. Kosuieknusi mMpUpoOIHBIX OPraHMYECKUX KHUCIOT.



PazbaBrieHre KOHIIEHTPUPOBAHHOM CEpPHON KHCIOTHI. B3anMojelcTBHE KOHICHTPHUPOBAHHONW CEPHOM KHCIIOTBI C caxapow,
IIEJUTIONI0301 B Mebio. OOpasibl MPUPOIHBIX MUHEPAJIOB, COACPIKAIUX XJIOPHU/T HATPHUS, KapOoHAT Kabws, hochaT KaabIusl U
ruapokcokapoonar meau (II). OOpas3upl MUIIEBBIX MPOAYKTOB, COJEpXKAIIMX TUIPOKApOOHATHI HATPUS M aMMOHHUSA, HX
CIIOCOOHOCTh K PAa3JoKEHUIO Mpu HarpeBaHuu. ['amenHue coabl ykcycoM. KadecTBEHHbIE peakiMd Ha KAaTHUOHBI U aHUOHBI.
JlabopaTopHble onbIThI. 12. McnibiTaHue pacTBOPOB KUCIOT, OCHOBAHUM U COJIe MHAUKATOpaMu. 13. B3aumoieiicTBre CONsTHOM
KHUCJIOTHI U PACTBOPA YKCYCHOM KUCJOTHI ¢ MeTaJIaMU. 14. B3auMoeicTBUE COJISTHOM KUCIOTHI U pACTBOPA YKCYCHOM KHCIIOTHI C
OCHOBaHUAMU. 15. B3auMoaencTBrE CONSHOW KHUCJIOTBHI U PACTBOPA YKCYCHOM KHUCIOTHI ¢ coyisiMu. 16. Iloyuenne n cBorcTBa
HEpacCTBOPUMBIX OCHOBaHUU. 17. ['Maponau3 XJIOpUIOB U alleTaTOB MIEIOYHBIX METAIUIOB. 18. O3HaKOMIIEHHE C KOJUICKIUSAMU: a)
METaJuIoB; 0) HEMETAIJIOB; B) KUCIOT; T') OCHOBAaHUM; ) MUHEPAJIOB U OMOJIOTHYECKUX MATEPHAJIOB, COJEPKAIIUX HEKOTOPHIE
COJIH.

IpakTuyeckas padora Ne2. PemieHue SKCHEpUMEHTANBHBIX 3a7a4 HAa MJICHTU(DHUKAIMIO OPraHMYECKMX M HEOPTaHHMYECKHX

COEIMHEHUM.



TemaTuuyeckoe NJIAHUPOBAHUE

10 kaacce

Ne paznena/ HaumenoBanue pasnena

KosnuecTBO KOHTPOJIBHBIX,
71a00paTOPHBIX U MPAKTUYECKUX
pabor

[IpenqMeT opraHM4ECKON XUMUU

1.Ctpoenne u kinaccupurkanus OpraHuvYecKux COeAMHEHN — S 4

Teopus cTpoeHUs: OpraHUYeCKUX COCTUHEHUN

Teopus cTpoeHus: OpraHUYeCKUX COCTUHEHUN

Knaccudukanus u HOMEHKIIaTypa OpraHUYeCKUX COeTMHEHUN




PCaKHHI/I OpraHUYCCKHUX COGI[I/IHCHI/Iﬁ

OO6o0611eHre U cucTeMaTu3alks 3HaHu# 1o Teme «BBeaenue». BxoaHoM KOHTPOJIb

TCCTUPOBAHUC

2.¥Y1ruaeBoaopoast -8 u

K.P.-1

[Ipupoausie ucrounuku Y B. IIpuponssrit u nonyTHbI HeTsHOM ra3sl. Hed1hb

Anxanbl. CTpoeHHe, HOMEHKIIaTypa, uzoMepusi, ¢pus. CB-Ba, nonydeHue, xuM. CB-Ba,
MIPUMEHEKHHE

Aunkenbl. CTpoeHue, HOMEHKIaTypa, uzomepus, pus. Ce-Ba, noaydeHue, xum. CB-Ba,
MIPUMEHCHUE

Ne paznena/ HammenoBanwme paszena

KonnuecTBO KOHTPONIBHBIX,
71a00paTOPHBIX U MPAKTUYECKUX
pabor

Anxanuensl. CTpoeHue, HOMEHKJIaTypa, uzomepus, pus. C-Ba, nosyuenue, xum. Ca-
Ba, IPUMEHEKHUE

Anxunbl. CTpoeHHe, HOMEHKIIaTypa, uzoMepus, ¢pus. CB-Ba, nonyyenue, xuM. CB-Ba,
IIPUMEHEHUE

[IpoBepounas padota

Apensbl. CTpoenue, HOMEHKJIaTypa, uzomepus, puz. C-Ba, nomyuenue, xum. CB-Ba,
MIPUMEHCHUE




O600111eHNE ¥ CUCTEMAaTH3aIIMs 3HAHUH 110 TeMe « Y TJIEBOI0POIb»

KontpoabHasi padora Nel nmo reme «Yri1€BOAOPOABLD»

KoHntposnbHas pabota

3. Kuciaopoaocoaep:kaniue oprannyeckue coeqnnenus — 10 u

CnupTsl. cTpoeHUE, KilaccuduKaius ,HOMEHKIaTypa, u3omepusi, Gu3ndecKue CB-Ba,
XUM. CB-Ba

®deHoJ1. cTpoeHue, KiaccuuKalus ,HOMEHKIaTypa, U3oMepusl, pru3nyeckue cB-Ba,
XUM. CB-Ba

CamocrosiTenbHas padboTa

Anbaerunbl 1 keToHbl. CTpoeHHE, HOMEHKIIATypa, n3oMepusi, Gu3.CB-Ba, peaKius
Kyueposa




Ne paznena/ HaumenoBanue pazaena

KosnnuecTBO KOHTPOJIBHBIX,
1a00OPATOPHBIX U MPAKTUYECKHUX
paboT

O060061eHre U cucTeMaTu3alus 3HaHU| O CIIUPTax, PeHoIax U KapOOHMIbHBIX
COEIMHECHUSIX

Kap6GoHOBBIE€ KHCIIOTHI

Crnosxnble 23U, KUPHI

YrneBoabl

Jlucaxapuapl 1 moJicaxapuisl

O06o0meHue 1 cucremMaTu3alus 3HaHui o reMe «Kucmopogocoaepkamiue opr. TECTUPOBAHUE

COETMHEHUSD)

Kontpoabnas padora Ne2mo treme «Kucsiopogocoaepxamme opr. CoeIHHEHUD)
4.A30TO0COA€EpKANIUE OPrAaHUYECKHEe COeMHEHHSI- 6 U K.P.-1, I1.P.- 1

AMUHBI. AHWIMH KJ1accu(uKalus, 3HaueHue, CTPOCHUE MOJICKYJIb, (PU3UYECKUE U
XUM. CB

AMMHOKHUCIIOTHI. KJaccupUKalusl, 3Ha4YeHNUEe, CTPOCHUE MOJIEKYJIbI, PU3NUECcKre U
XUM. CB

BeJ'IKI/I, HYKJIICHMHOBBIC KHUCJIOTBI

CamocrosiTenbHas paboTa




Ne paznena/ HaumeHnoBanue pazaena KonuyecTBO KOHTPOJIBHBIX,
71a00paTOPHBIX U MPAKTUYECKUX pabOT

O606HICHI/I€ H CUCTCMaTHU3alluAa 3HAHUU I10 TEME «A30Toco,uep>1<amne OpPraHUYCCKHUC TCCTUPOBAHUC
COCIUHCHUA

KonTtpoJsbHass padora Ne3 o TeMe «A30T0COAEpKALIUE OPraHUYECKHE
COeIUHEHHU

IpakTnuyeckas padora Nel «AneHTH(PUKALMA OPraHUYECKUX COeIMHEHHID) [IpakTrueckas padora

Bbuojgornyeckm akTuBHBIE BellleCTBa — 2 4 K.P.-1

CDGpMCHTBI BI/ITaMI/IHBI, I'OPMOHEIL, JICKApCTBA, MUHCPAJIbHBIC BOIbI

Hrorosas KOHTPOJIbHAsA pa60Ta

HNcKkyccTBEeHHBIE M CHHTETHYECKHE OPraHM4YeCcKUe COeTUHEeHUs - 24 II.P.-1

NckyccTBEHHBIE M CUHTETUYECKUE OpraHnyeckue B-Ba. [lommmepsl. [IpakTuaeckas [IpakTrueckas paborta
pabota Ne2 «Pacmno3HaBaHue MIacCTMacC U BOJOKOH)

O0o0maromuii ypoxk




11 kiaace

Ne paznena/ HammenoBanue paszena

KonuyecTBO KOHTPOJIbHBIX,
71a00paTOPHBIX U MPAKTUYECKUX padOT

1.Ctpoenue atoma — 34

Ctpoenue atoma

[Tepnonnueckuii 3axkoH /.M. MenaeneeBa B CBETE yUEHHUS O CTPOCHUE aTOMA

2.Ctpoenue BemecTBa- 14 u

I1.P.-1,K.P.-1

HMoHHas xumMudeckas CBs3b

KoBanenTHas HCIIOJEIpHAsA XUMHUYCCKaA cBs3bKoBaneHTHAs I[MOJIpHAadA XUMHUUYCCKasd
CBi3b

Merammueckass XMMHUUYECKas CBS3b

BOI[OpOI[HaH XUMHUYCCKas CBA3b

ITommmepsbl

["a3000pa3HOe COCTOSIHHE BEIIECTBA

[TpakTuyeckas padora Ne 1 «monydenue, coOupanue, pacro3HaHUE ra30B»

H(I/I)IKOG COCTOAHHUEC BCIIICCTBA

TBepaoe COCTOSIHME BEIIECTBA

JlucriepcHbIE CUCTEMBI

Cocras BerectBa. Cmecu




Ne paznena/ HammenoBanue paszena

KonmaecTBo KOHTPOIBHBIX,
1a00paTOPHBIX U MPAKTUYECKUX
paboTt

ITonstue «Aa0JIs» U €€ Pa3HOBUAHOCTHU

0O000111eHME U cUcTeEMaTU3anud 3HaHuU o Teme Ne2

KonTtpoasnas padorta Nel mo teme No2 «CTpoeHHE BEIIECTBY

3. Xumuyeckue peakuuu- 9 4

K.P.-1

PeaKHI/II/I, IMPpOTCKArOIu1e 0e3 U3MEHEHMS coCcTaBa BCIICCTBA

CKOpOCTh XUMUYECKON PEAKIINH.

OOpaTUMOCTh XMMUYECKUX PEAKIIHI.

Ponpb BOJbI B XUMHUYCCKHX PCAKIHAX.

IM'upponus

OKHCIINTEIFHO-BOCCTAHOBUTEILHBIC pPCaKkIunu

DIeKTpoJIn3

O000111eHME U CUCTEMATHU3alUA 3HAHUU 110 TEME 3

KontposnbHas pabota Ne2 «XuMuueckre peakimm




Ne paznena/ HaumeHnoBanue paszaena KonmaecTBo KOHTPOIBHBIX,
1a00paTOPHBIX U MPAKTUYECKUX
paboT

4. BemecTBa 1 UX CBOMCTBa — 8 4 KP.-1

Mertamnel. Koppo3us meramios

HemeTtamisl

Kucnotsr

OcHoBaHUus

Comm

I'eneTnyeckas CBSI3b MCXKAY KiIaCCaMM HCOPIraHUYCCKUX COCI[I/IHGHI/Iﬁ

KonTtpoarnas paborta Ne 3 «BemiecTBa 1 Ux CBOHWCTBa»

Oo6o0maroiuii ypok
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