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1. MACIHIOPT PABOYEM NPOT'PAMMBI YUEBHOM JIUCHUATLJIMHBI

OVA.10 XUMUs
cnenaJbHOCTDL 34.02.01 CecTpHHCKOE 1€J10

1.1. O6sn1acTb npuMeHeHus1 padoveil IPOrpaMmbl

IIporpamma  oOmieoOpazoBarenbHON  yueOHOM  auctuminael OV /.10
«Xumus» TpeaHazHadeHa I W3YYCHHs] XUMHM B TPO(EecCHOHATBHBIX
00pa30BaTENbHBIX OPraHU3alUAX, PEATU3YIONINX O00Pa30BATEIbHYIO MPOTrPAMMY
CpeIHEro o0r1ero 00pa30BaHUSIB npenenax ~— OCBOGHHMS ~ OCHOBHOM
npodeccuonansHoit oOpazoBatensHoil mporpamMmbl CITO(OITIOIT CIIO) na 6aze
OCHOBHOTO 00111er0 00pa30BaHus MPH MOATOTOBKE KBATU(UIIMPOBAHHBIX pabOvuX,
CITy’KallluX, CIEIIUAINCTOB CPEAHETO 3BEHA.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuit ®I'OC cpeanero oOiero
oOpa3oBaHUs, TPEIBIBISIEMBIX K CTPYKTYpPE, COJEpKAHUIO U pe3yjibTaTam
OCBOCHHUSI Y4EOHOM TUCHHUIITUHBI «XUMUS» B COOTBETCTBUM C PekoMeHIanusamMu mno
OpraHM3alMy TOJTYYEHHs] CPEIHEroo0IIero o0pa3oBaHUsA B MpEIesiax OCBOCHUS
00pa30BaTeNbHBIX MIPOTPAMM CPEIHEr0 MPOPECCHOHANTBHOIO 00pa3oBaHus Ha Oaze
OCHOBHOTO  o0Omiero  oOpa3oBanuss ¢  yderoMlIpumepHoil  OCHOBHOI
o0pa3oBaTeILHON MPOrpaMMbl CcpeaHero oO1iero o00pa3oBaHMs, OJ0O0PEHHOM
peuieHueM (QeaepaibHOrO y4yeOHO-METOAUYECKOr0 OOBEAUHEHUS] MO O00IIeMy
oOpazoBaHuto (mpoTokosa o128 utoHs 2016 r. Ne 2/16-3).

1.2. MecTo y4eOHOM AUCUMILUIMHBI B CTPYKType OCHOBHOI npodeccuoHAIbHOU
o0pa3oBaTe/IbHOM NMPOTrPAMMBI:

XuMHUsi — 3TO HayKa O BEIIECTBax, UX COCTaBE U CTPOCHUHU, CBOWCTBAX U
NpEeBpALICHUSIX, 3HAUEHWU XHMMUYECKUX BEUIECTB, MATEpUajoB U MPOIECCOB B
PAKTUYECKOH JeATEeIbHOCTH YEJIOBEKa.

Conepxanre 001e00pa3oBaTeIbHON yYCOHOM JUCHUIUIMHBL <« XUMUS»
HAIpPaBJIEHO HA YCBOCHHE OO0YYaIOIIMMUCS OCHOBHBIX MOHSTHUN, 3aKOHOB U TEOpUI
XUMHH, OBJIQJICHWE YMEHUSAMU HAOIIOaTh XWMHUYECKUE SIBICHUS, TPOBOAWUTH
XUMHYECKUI OSKCTIEPUMEHT, TMPOU3BOAWTH pAcyeThl HAa OCHOBE XUMHUYECKHX
(GbopMyI1 BEIECTB M YPABHEHU XUMUYECKUX PEAKIUH.

B mpomecce wm3ydeHmss XumMuM @y OOy4YalOIIUXCS  Pa3BUBAIOTCA
MO3HABATEJIbHbIE WHTEPEChl U WHTEIUIEKTyallbHbIE CIOCOOHOCTH, TOTPEOHOCTH B
CaMOCTOSITEILHOM ~TPUOOpPETeHHs] 3HAHUH TI0 XUMHUU B COOTBETCTBUU C
BO3HUKAIOIIMMU  KM3HEHHBIMH  TpOOJieMaMH,  BOCIUTHIBACTCA  OepexHoe
OTHOILIEHUSI K MPHUPOJE, MOHUMaHHE 37J0pPOBOro 00Opas3a *KU3HU, HEOOXOIUMOCTU
OpeIynpexIeHUs SBICHUN, HAHOCALIUX BPE 30POBBI0O M OKpYKaloIeh cpere.
OHM ocBaMBaIOT MPUEMbI TPAMOTHOTO, O€30MaCHOTO MCIOIb30BAHUS XUMHUECKUX
BEUIECTB W MAaTEpUAIOB, NPUMEHSIEMBIX B OBITY, CEJIIbCKOM XO34HCTBE M Ha
IPOU3BOJICTBE.

[Ipu cTpykTypHpOBaHMM COAEpKaHUsA 00I11e00pa3oBaTeIbHON  yUeOHOM
JUCHMIUIMHBL  JUIsl  Npo(ecCHOHAIBHBIX  00pa3oBaTENIbHBIX  OpraHMU3alMi,



peanu3ylonmx 00pa3oBaTeNbHYI0 MpOrpaMMy cpeaHero ooOiero oOpa3oBaHMs B
npenenax ocoenust OIIOIT CIIO wa 06aze ocHOBHOTO 00IIEro oOpa3oBaHUS,
YYUTHIBAJIACh 0O BEKTUBHAS PEATBHOCTh — HEOOJIBIIION 00BEM YacOB, OTIMYIIIEHHBIX
HAa W3YYCHHUE XHMHH W CTPEMJICHHE MAaKCHMaJbHO COOTBETCTBOBATH WICIM
pasBuBatomero oOydenus. [loaToMy TeopeTHueckre BOMPOCH MaKCHUMAaTbHO
CMENICHBl K Haydajdy W3YYCHHUS ITUCIUIUIMHBI, C TeM, YTOOBI MOCIEIYIONTUi
bakTHYeCKUil MaTeprall paccCMaTPUBAJICS Ha OCHOBE U3YUYCHHBIX TCOPHI.

Peanuzanus AeAyKTHMBHOTO MOAXOJAa K H3YYEHUIO XUMHH CIOCOOCTBYET
Pa3BUTHIO TaKUX JIOTUYECKUX ONEpaluid MBIIUICHHUS, KaK aHallu3 WU CHUHTE3,
00001lIeHHEe U KOHKpETH3allMs, CpaBHEHHWE W aHaJOTWs, CHUCTEeMaTu3alus u
KJaccudukanus u ap.

[Ipu ocBoenuu cnenuanbHocTer CIIO ectecTBeHHO-HAYYHOTO MPOGUIIs
npodeccuoHanbHOr0 00pa3oBaHus XUMUsS U3ydaeTcss Ha 0a3zoBoM ypoBHe PI'OC
CpeaHero oo1iero oopa3oBaHusl.

B conepxanuy yueOHOW AWCIUIUIMHBI IJI1 €CTECTBEHHO-HAYYHOTO PO
mpoecCHOHAIbHO 3HAYMMBI KOMIIOHGHT HE BBIJICNICH, TaK KaKk BCE €ro
coJiepyKaHMe SBISICTCS TMPO(QUIEHOOPUEHTHUPOBAHHBIM U HOCUT TPO(ECCHOHATEHO
3HAYMMBIN XapaKTeEp.

B mporecce m3ydeHWs XUMHUU TEOPETUYECKHE CBEACHUS TOTOJHSIIOTCS
JEMOHCTPAIMSIMU ¥ TIPAKTUYECKUMH 3aHATHSIMH. 3HAYUTEIHPHOEC MECTO OTBOJUTCS
XUMUYECKOMY dKcrepuMeHTy. OH OTKpBIBa€T BO3MOXHOCTH (OPMHUPOBATH Y
oOy4JaronMxcs CIeluaibHble TMPEIMETHbIE yMEHUs: paboTaTh C BEIIECTBAMHU,
BBITIOJIHATh TMPOCTHIE XUMHUYECKHE OMbBITHI, YIYUTh O€30MaCHOMY M IKOJIOTHYECKHU
IrpaMOTHOMY OOpAIlIEHHUIO C BEIIeCTBAMU, MaTepruajiaMy U IIPolieccaMu B OBITY U Ha
MIPOU3BOJICTBE.

B mpomecce usydeHuss xumuu BaxXHO (opMuUpoBaTh WH(DOPMAIMOHHYIO
KOMITETEHTHOCTh OOydaroruxcs. [loaTromy mpu opraHuzanuu CaMOCTOSITEIIbHON
paboThl HEOOXOIMMO aKIEHTUPOBATh BHUMAaHUE OOYYaIOIIUXCS Ha TOUCKE
uH(popMalMu B CpelacTBax MaccMmenua, MHTepHere, y4eOHOM W cClielMAIbHON
JUTEPATYPE C COOTBETCTBYIOMINM O(POPMIICHUEM U TIPEICTABIICHUEM PE3YIbTATOB.

N3yuenne oOmieoOpa3oBaTeibHOM  y4eOHOM  JUCHMIUIMHBI — «XUMUSD)
3aBEPILIACTCANOABEACHUEM HUTOroB B (QopMe audpdepeHIupOBAHHOIO 3ayeTa B
paMKax NPOMEXKYTOYHOMATTECTAlMM CTYIAEeHTOB B mponecce ocBoeHusi OIIOII
CITIO na 6a3ze OCHOBHOTO OOIIEr0 0Opa30BaHUS C MOJYyYEHHUEM CPETHEro OOIIeTo
obpazoBanus (ITITKPC, I[TIICC3).

B yue6nbix manax [MITKPC, IIIICC3 mecto yyebno nuctumminabl OY /.10
«XuMHUs» — B cocTaBe 00IIe00pa30BaTEIIbHBIX YUCOHBIX AUCIUILIMH 10 BBIOODY,
dbopMupyeMbIX U3 00s3aTeIbHBIX MpeaMeTHBIX oOnacteit ®I'OC cpennero ob1iero
oOpazoBanus, s crnenuanbHoctedl CIIO  coorBercTByrOmEro  mpoduis
poeCCHOHAIBHOTO 00pa30BaHUsI.

1.3. leau u 3axa4ym y4eOHOM IMCHUIUIMHBI — TPeOOBAaHUSI K pe3yjbTaTaM
OCBOCHUSA Y4eOHOM IMCIUTIIUHBI:

Conepxxkanue mOporpamMmbl  «XUMHS»  HaNpaBJI€HO Ha  JOCTUXKECHUE
CICIYIOLIUX LeJe:



- (hopmupoBaHue y 00y4aroOlUUXCsi YMEHUs OLICHUBATh 3HAYMMOCTh XMMHUYECKOTO
3HAHMS 111 K&KJIOTO YEJIOBEKA,

- ¢opMupoBaHHE Y OOYYarOUIMXCS IIEIOCTHOTO MPEACTaBIECHUS O MUPE U POJHU
XUMHUHU B CO3/IaHHHM COBPEMEHHOW €CTECTBEHHO-HAyYHOM KapTUHBI MUpPA; YMEHHUS
OOBSCHATh OOBEKTHI M TPOIECCHI OKPYXKAIOMeH ACHCTBUTEILHOCTH: MPUPOTHOM,
COLIMAJIBHOM, KyJIbTYPHOM, TEXHUYECKON CPebl, UCIOJIB3YSI JJI 3TOI0 XUMUYECKUE
3HaHUS,

- pa3BUTHE y OOYYaIOIIMXCS YMEHMHM pa3iandarh (PakThl W OLIEHKH, CPABHUBATh
OLICHOYHBIE BBIBObI, BUJETh UX CBSI3b C KPUTEPHUSIMU OLICHOK U CBS3b KPUTEPHUEB C
ONpEJEICHHOW CHCTEeMOW IIEHHOCTEH, (QOopMynHpoBaTb H  OOOCHOBBIBATH
COOCTBEHHYIO MO3UIIHIO;

- mpuoOpeTeHrne 00y4arOIIMMUCS OIbITa PA3HOOOPA3HOM NESITEIbHOCTH, MO3HAHUS
Y CaMOITO3HAHUS; KJIFOYEBBIX HABBIKOB, UMEIOIIMX YHHBEPCAJIbHOE 3HAUYCHUE IS
pPa3IMYHBIX BHJIOB JEATEILHOCTH (HABBIKOB PEIICHUS MPOOJIeM, TMPUHATHS
peleHnid, TMoucka, aHaiu3a W o00paboTKu HH(POPMAIUK, KOMMYHHKATHUBHBIX
HABBIKOB, HABBIKOB HM3MEpPEHUI, COTPYJHHMYECTBA, OE€30MacCHOr0 OOpalleHus C
BEILECTBAMHU B MIOBCETHEBHOM KU3HH).

OcBocHUE COAEpHKAHUS y4eOHOM JTUCIUIIINHBI
«XUMUSI»00ECIIeUNBACTAOCTIXKCHUECTYACHTAMU CIEYIONIUX Pe3yJIbTATOB:
JUYHOCTHBIX:

- YyBCTBO TOPJIOCTH M YBOXKECHUS K UCTOPUU U JIOCTHUKEHUSIM OTEUECTBEHHOMN
XUMHUYECKON HayKH; XUMHUYECKH TI'PAMOTHOE TMOBEJCHHE B MPOQPECCUOHAIBHON
NEATEIPHOCTM W B OBITY MpU OOpalleHUH C XUMHUYECKUMHU BELIECTBAMU,
MaTepHaJaMH U MPOIeCCaMu;

- TOTOBHOCTD K MIPOJIOJKEHUIO 00pa30BaHUs M TIOBBIIICHUS KBATU(UKAIIUU B
n30paHHON MPOeCcCHOHANBHOM JEATEILHOCTH U OOBEKTUBHOE OCO3HAHHE POJIU
XUMUYECKUX KOMIETEHITUN B ATOM;

- YMEHHE HUCIOJB30BaTh TOCTIKEHUS COBPEMEHHOW XWMHYECKOW HAyKH W
XUMHYECKUX TEXHOJOTHH Jis TIOBBIINICHHS COOCTBEHHOTO HHTEIUICKTYaIbHOTO
pa3BUTHS B BEIOpAHHOU NpodecCuOHaIbHOM NeATeTbHOCTH;

MeTanpeIMeTHbIX:

- ICTIOJIb30BAHUE PA3NHMYHBIX BUJOB [I03HABATEIbHOU JESITEIIBHOCTH H
OCHOBHBIX HMHTEJUIEKTYyaJIbHBIX Omepanuii (MMOCTAaHOBKH 3a7add, (pOpMyIHUpOBaHUS
TUIOTE3, aHaju3a ¢ CHUHTe3a, CpaBHEHUsA, O00O0IIeHUs, CUCTeMaTH3alluH,
BBISIBJICHUS IPUYNHHO-CIICJICTBEHHBIX CBSI3€H, MOMCKA aHAIOTOB, (POPMYITHPOBAHUS
BBIBOJIOB) JIJII PEIICHUS TIOCTABJICHHOW 3aJ]a4M, TPUMEHEHHUE OCHOBHBIX METOJIOB
no3HaHus (HAOJIOJCHUS, HAYYHOTO SKCIEPUMEHTA) NJisi WU3YUYEHUs Pa3InYHBIX
CTOPOH XHMHYECKMX OOBEKTOB U TMPOLECCOB, C KOTOPHIMH BO3HHKAET
HEO0OXOIMMOCTb CTaJIKUBATHCS B TPO(PECCHOHANIEHOM cdepe;

- UCTIOJIb30BAHUE PA3IMYHBIX HCTOYHHKOB JUISI TIOJYYCHHS] XHUMHYECKOU
uHPOpMaIlMK, YMEHHE OLIEHHUTh €€ TOCTOBEPHOCTH ISl JOCTHIKCHHSI XOPOIIHX
pe3yJbTaToB B podeccuoHanbHoU chepe;

NMpeaMeTHbIX:
- c(hOpMUPOBAHHOCTHh COOCTBEHHOM IMO3UIIMU MO OTHOIIEHUIO K XMMHUYECKOU
uH(popMaIuu, NOJy4aeMOr U3 Pa3HbIX HCTOYHUKOB



- c(pOpMHPOBAHHOCTh MPEACTABICHUN O MECTE XHMHM B COBPEMEHHOMN
HAYy4YHOW KapTHHE MUPA; MOHUMAaHHE POJIM XUMHH B (POPMUPOBAHUHU KPYyro3opa u
(GYHKIIMOHAIBLHON TPAaMOTHOCTH Y€JIOBEKa JIsl pEIICHUs TPaKTUUECKHUX 3a/1aY;

- BJIaJICHUE OCHOBOIOJIATAIOIIMMU XUMHUYECKUMHU IOHATHAMU, TEOPUSIMU,
3aKOHAMM M 3aKOHOMEPHOCTSMH; YBEPEHHOE IIOJIb30BAHUE XUMHUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

- BJIJICHUE OCHOBHBIMM METOJAMHU HAYYHOI'O ITO3HAHUS, UCIOJIB3YEMBIMU B
XUMHMH: HAOJIOIEHUEM, OIMCAaHUEM, W3MEPEHUEM, DOKCIEPUMEHTOM; YMEHHE
oOpalaTeIBaTh, OOBSICHITH PE3YyJIbTaThl MPOBEACHHBIX OIBITOB U JAEJATh BBIBOJBI;
TOTOBHOCTh M CIIOCOOHOCTh TPUMEHSATH METOAbl IO3HAHMUSI IMPU PEIICHUU
IIPaKTUYECKUX 3a]1a4;

- c(OpMHpPOBAaHHOCTh YMEHHUSI J1aBaThb KOJMYECTBEHHbIE OLEHKH U
IPOU3BOJAUTH PACUEThI 10 XUMUYECKUM (POPMYJIaM U YPaBHEHUSIM;

- BIQJICHUE TpaBUJIaMH TEXHUKH OE30MACHOCTH MpU HUCIHOJIb30BaHUU
XUMHYECKUX BEIIECTB.

1.4. PexomenayeMoe KOJIHYECTBO YacOB Ha OCBOCHHE INPOrpaMmbl y4eOHOM
AUCHUITHHBI:

[Ipu  peanmuzanuu  cojepkaHus  oOmieoOpa3oBaTenbHON  ydueOHOM
muctumuimael OY .10 «Xumus» B mpenenax ocBoenuss OIIOIT CIIO na 6ase
OCHOBHOI'O 00111er0 00pa30BaHUsl C MOJYYEHHEM CpEIHEro oOIero oopa3oBaHUs
(IITTKPC, IICC3) makcuManbHas yaeOHas Harpy3ka oOy4aroniuxcsi COCTaBIISET:
no crnenuanbHOocTsIM CIIO ecrecTBeHHO-HAy4HOTO MPOQPMIIs MPOPECCUOHATBHOTO
oOpazoBanuss — 162 wyaca, W3 HUX ayauTopHas (oOs3arenbHas) Harpyska
oOyuJaromuxcs, BKIItoYas JJabopaTOpHbIE OMBITH U MpakTudeckue 3ausatus, — 108
4acoB; BHEAYAUTOPHAs CaMOCTOSATENIbHAs padoTa CTyIeHTOB — 54 daca.



2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCHUNJIAHBI

OVA.10 XUMUs
cnenaJbHOCTDL 34.02.01 CecTpHHCKOE J1€J10

2.1. O0bem yueOHOM TUCHHUIJIMHBI U BUABI Y4eOHO#l padoThbl:

Bun yueOHoi1 padoThl

Oovem uacos

MaxkcuMmaibHasi yyeOHast HArpy3Ka (Bcero) 162
O0si3aTesibHast ayIMTOPHasi yueOHasi HArpy3Ka (Bcero) 108
B TOM YUCJIE:

NPAKTUYECKUE 3aHIATHUS 10
CamocrosiTesibHasi padoTa o0y4yariuerocs (Bcero) o4
B TOM YHCJIE:

JOMaImHssT padoTa (BBIMOJIHEHUE YIPAKHEHUH 10 COCTaBJICHHUIO 26
(GopMyIll, HOMEHKJIAType COEAUMHEHMI, HAIMCAHUIO YPABHEHHIO

peaxkuuii, pereHne pacueTHbIX 3aa4)

-pabota ¢ y4eOHHKOM, KOHCIIEKTHUPOBAHHE, HANMCAaHUE JOKJIAJOB, 16
COCTaBJICHUE CXEM U TAOJIHII.

- COCTaBJICHUE TECTOB U KPOCCBOPAOB, IPE3CHTALINN. 12

HUmoeosas ammecmayus 6 hopme oupgepenyuposarnno2o 3avema




2.2 TemaTuyeckuii miaH U coaep:kanue ydeoHoi aucuumiuab OYJ1. 10 XUMUA
cHenraJbLHOCTh 34.02.01 CecTpHHCKOE 16710

HanmenoBanwme Copeprkanre yueOHOTO MaTepHana, MpakTHIecKne paboThl, O0BeM | YpoBeHb
pasziesioB U TeM caMocCTosITelIbHAs paboTa 00yJaromerocs YacoB | OCBOCHUS
1 2 3 4
BBenenue. Coneprkanue y4eOHOTo MaTepuaa: 1 2
IMpeamer xumus. Haydnble MeTOABI TIO3HAHHS BEUICCTB U XMMUYECKUX SIBIICHUH. POJb 3KCIIEPUMEHTa U TECOPUU B
XUMAH. 3HaYeHne Xxumun rmpu ocBoennu npodeccuii CI1O u cnemmansHOcTeit CI1O ectecTBEeHHO-HAYYHOTO TIPODUIIS
po(heCCHOHATBHOTO 00pa30BaHusl.
CaMmocTosTenbHas paboTa 00yJaroImuxcs: 0,5
IoarotoBuTh A0KIaN M0 TeMe: «McToprsi BOSHUKHOBCHHS U PA3BUTHS XUMHI.
Pazgen |. O0mme moHATHS, 3AKOHBI XUMMNH. 24
Tema 1.1. Copeprkanne ydeOHOTO MaTepuraia: 1 2
Xumus — HayKa o CocraB BemecTBa. XuMHUecKue 3meMeHThl. CIOCOOBI CYIECTBOBAHHS XMMHUYECKUX JJIEMEHTOB: aTOMBI,
BellleCTBaX. MPOCThIC M CJIOKHBIC BeIeCcTBa. BelecTBa MOCTOSHHOTO M TMEPEMEHHOIO COCTaBa. 3aKOH IMOCTOSHCTBA COCTaBa
BellecTB. BeliecTBa MOJCKYJISIPHOTO M HEMOJEKYJISIpHOro crpoeHus. CrmocoObl OTOOpPaKEHHS MOJICKYII:
MOJICKYJISIPHBIE M CTPYKTYpHBIC (OPMYJIBL, MIAPOCTEPIKHEBBIE M MaciuTabHble MpocTpaHcTBeHHbIe (CTioapTta —
Bpurneba) Mmoaenn MOJEKyII.
HN3mepenue BemecTBa. Macca aToMOB U MOJIeKyJl. ATOMHas eIuHHUIIA Macchl. OTHOCHTENIbHBIC aTOMHAs U
MoJIeKyJIsipHast Macchl. KOMMuecTBO BelecTBa U eIMHUIBI €r0 U3MEPEHHS: MOJb, MMOJIb, KMOJIb. Hrcino ABorajapo.
MomnsipHas Macca.
ArperaTHble COCTOSIHMSI BelIIeCTBA, OCHOBHBIE 3aKOHBI XUMHH. TBep10e (KPUCTAIUTMYECKOE U aMOP(HOE),
KHUJIKOE M ra3000pasHoe arperaTHbie COCTOSIHUSI BEIECTBA. 3aKOH ABOTaJpo W €ro CleACTBHI. MOISpHBIA 00heM
BEIIECTB B ra3000pa3HoM coctossaun. OObeTMHEHHBIN ra30BbIi 3aKOH U ypaBHeHHe MeHeneeBa — KianeipoHa.
CMmecn BelIICCTB.Pa?,HI/I‘II/ISI MCXKIAY CMECAMU U XUMHUUYCCKHMU COCTUHCHUSAMMU. MaccoBas u O6’LeMHaH JO0JIN
KOMITOHCHTOB CMECH.
CamocrosiTenpHast padoTa 00yyaromuxcs: 0,5
BeInoynHeHre yIpaXKHEHUH, pelieHue 3a1a4
Tema 1.2. Conepxkanue yaeOHOTO MaTepuania; 3 2

Ctpoenue aToma.

ATOM — ciaoxkHasg 4yacTHHA. JloKa3aTeahCTBa CIOKHOCTH CTPOEHHUS aroMma: KaTOJHBIE M PEHTTEHOBCKHE
nyud, potodhdekT, paguoakTUBHOCTb, JIIEKTPOJIH3.

[TnanerapHas mojenb aroma 3. Pesepdopmna. Crpoenune atoma o H. bopy. CoBpeMeHHbIe MpeCTaBICHUS O
cTpoernn aToMa. KopmycKynsspHO-BOJIHOBOW Ayaln3M YacTHI MUKPOMHPA.

CocrtaB aToMHOro0 siapa. HykiaoHbI: TpOTOHBI U HEUTPOHBL. 30TONBI U HYKAUABL. Y CTOWYUBOCTD SIIEP.

DJIeKTPOHHAs 000109Ka aToMOB. [loHATHE 00 IEKTPOHHOHOPOUTATIH U 3JEKTPOHHOM o0ake. KBaHTOBEIE
YHcia: TiIaBHOe, opouTanpHoe (M000YHOE), MArHUTHOE M CIIMHOBOE. Pacmpeenenne 3IeKTPOHOB 0 YHEPT€THIECKIM
YPOBHSM, TIOJYPOBHSIM M OpOHUTAJISIM B COOTBETCTBUM C MPUHIIUIIOM HaWMEHBIIEW SHEPruu, npuHiunoM [laymm u
npaBuiioM ['yHAa. DNeKTpOHHbBIE KOH(PHUTYpaIY aTOMOB XUMUYECKHX DIIEMEHTOB.

BanenTHbIE BO3SMOXXHOCTH aTOMOB XMMUYECKUX DIIEMEHTOB.

DeKTpOHHAs KiacCu(UKAIUS XUMHYECKUX DJICMEHTOB: S-, P-, d-, f-3/1eMeHTHI.




CamocrosTenbHast paboTa 00yJIaroIIIX s
BrinonHenue ynpaxHeHuUH.

1,5

Tema 1.3. Conepkanre yd4eOHOTO MaTepuaia: 4
IMepuoguyeckmii OTKpbITHE MepUoOANYecKOro 3akoHa. [Ipennoceutku: HakomeHne (HaKTOIOTHIECKOT0 MaTepraia, paboTel
3aKOH U npenmectBeHHukoB (. B. JleOepetinepa, A. O.lllankyprya, [x.A.Hetonennca, JI.FO.Meliepa), che3] XUMHKOB B
Hepuonuueckass | Kapncpys, nnunoctaeie kauectsa 1. Y. Menneneea. Otkpritue . M. Menneneessim Ilepuoauieckoro 3akoHa.
cucreMa Ilepuoguyeckuii 3aKoH U cTpoenne aroma. 3orombl. CoBpeMEHHOE TOHATHE XHMHYECKOTO JIIEMEHTA.
XUMHMYECKHX 3akonomepHocTh . Mozmn. CoBpemennas (opmynupoBka llepnomndeckoro 3akoHa. llepumomnyeckas cucrtema u
ssemenToB JI. U. | ctpoenue aroma. dusndeckuil CMBICT OPSIKOBOIO HOMEPA AJIEMEHTOB, HOMEPOB I'PYIIIBI U MIEPHO/IA.
MemnpesneeBa [lepmonuueckoe  WM3MEHEHHE  CBOMCTB  JJIEMEHTOB:  pajguyca  aToMa; DSHEPruM  HOHHU3AINH;
3NEKTPOOTPULATEALHOCTH. [IpUUMHBI W3MEHEHHS METAUNIMYECKUX M HEMETAJUIMYECKUX CBOMCTB 3JIEMEHTOB B
Tpynmax ¥ TMepuojax, B TOM 4YHCIEe OONBIIMX K CBepXOonbpImx. 3HaueHue [lepuonuyeckoro 3akoHa W
ITepuoauueckoil cucteMbl xumuueckux snemMeHToB [[. WM. MenaeneeBa s pa3BUTHS HayKM M TOHUMaHUs
XUMUYECKON KapTHHBI MUPA.
[IpakTudaeckoe 3aHsTHE 2
[Tepuonuueckasi cuctema u cTpoeHue aroma.Du3NYecKuil CMBICI MOPSIAKOBOTO HOMEpAa SJIEMEHTOB, HOMEPOB
rpynmnel U nepuojna.llepuognmdeckoe M3MEHEHHE CBOMCTB AJIEMEHTOB: pagdyca aroMa; SHEPTHMM HOHW3AIINY,
3IEKTPOOTPHULATEILHOCTH.
CamocTosiTenbHas paboTa 00yJaroIuxcs: 3
[ToaroroButs mokinaz mo teme: «Kuzub u nesarensHocTs .M. MenaeneeBay. BeimonHnenue ynpaxHeHH.
Tema 1.4. Coneprxkanre yaeOHOTO MaTepHaia 5
Crtpoenue IonsiTHe 0 XMMH4YecKOW CBSA3M. THUIMBl XMMHYECKUX CBSI3€M: KOBAJICEHTHAs, MOHHAs, METAJUIMYECKass U
BelllecTBA. BOJIOPOTHASL.

KoBanentHass xumMu4yeckas cBsi3b. /[Ba MexaHm3Ma 00pa3oBaHUS STOH CBSI3M: OOMEHHBIM U JOHOPHO-
ak1enTopHeii. OCHOBHBIE TapaMeTphl 3TOTO THIA CBS3M: JJIMHA, MIPOYHOCTb, YIOJI CBSI3U WM BAJEHTHBIM YrOJI.
OCHOBHBIEC CBOMCTBA KOBAICHTHOM CBSI3H: HACHIIIICHHOCTD, MOJIIPU3YEMOCTh M IIPOYHOCTE. DIEKTPOOTPHUIIATETLHOCTh
M Kjaccu(uKaiMsg KOBAJCHTHBIX CBS3€H IO ATOMY MPHU3HAKY: MOJSPHAs M HEMOJSAPHAs KOBAJICHTHBIC CBSI3H.
[lonsspHOCTE CBS3M M MOJSAPHOCTH MOJIEKYNbl. CrIOCO0 MepeKphIBAaHUS AJIEKTPOHHBIX OpOUTANIeH M KIilaCCU(UKAIHS
KOBAJICHTHBIX CBSI3CH IO 3TOMY IPHU3HAKY: CT- U M-CBsA3H. KpaTHOCTh KOBaJCHTHBIX CBS3eH M KIIacCH(DHKAIUSA UX I10
3TOMY NPU3HAKY: OJAWHApHBIE, JBOIHBIE, TPOWHbBIE, MOIYTOPHBbIE. THUIBI KPUCTAIUIMYECKUX PEUIETOK Yy BEIIECTB C
STUM THUIIOM CBSI3U: aTOMHBIE M MOJIEKYJsipHble. PU3NUYECKHE CBOICTBA BELIECTB C 3TUMU KPUCTAIMYECKUMU
peLIeTKaMu.

HNonnasa xumuyeckasi cBsi3b. KpaiiHuii ciydail KOBaJIeHTHOW MOJISIPHOHM CBsi3W. MexaHu3M 00Opa3oBaHHS
HWOHHOM CBs13U. OHHBIE KPUCTAUTMYSCKHE PEIIETKH U CBOMCTBA BEIIECTB C TAKUMHU KPHUCTAJIJIAMHU.

MeTajaandeckasi XduMHUYecKasi c¢Bsi3b. OcoOBIii THI XMMHYECKOH CBS3H, CYIISCTBYIOIIMH B MeTalllaX H
cruiaBax. Ee OTIMYMA M CXOACTBO C KOBAJEHTHOM W HOHHOM CBs3saMu. CBOMCTBA META/UIMYECKOH CBSI3H.
MeTannyecKkne KpUCTAUTMIECKUE PEIIETKH U CBOMCTBA BEIIECTB C TAKUMH KPHUCTAJIJIaMH.

Bonoponnas xumuyeckas cBf3b. MexaHu3Mm o0pa3oBaHusT TakoW cBsa3u. Ee kmaccudukanus:
MEXMOJICKYJISIpHAs W BHYTPUMOJICKYJISIpHAs BOJIOPOJHBIE CBS3H. MOJICKYJISIPHBIC KPUCTAJUTMYECKUE PEIICTKH IS
3TOro Tuna cBsi3u. @U3NUECKUE CBOMCTBA BEUIECTB C BOJOPOIHOM CBA3bI0. brosnornueckas poib BOLOPOAHBIX CBA3EH
B OpraHM3AIMH CTPYKTYP OUOTIOIMMEPOB.

Enunas mpupojga XMMUYECKUX CBSA3€H: Halu4Me PA3NUYHBIX THUIOB CBS3€M B OJHOM BEIECTBE, MEPEXOJ
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OJTHOT'O THTIA CBSI3H B IPYTOM H T. TI.

KommekcooOpa3oBanme. IloHATHE O  KOMIUIEKCHBIX  COCIMHCHHAX. KOOpIWHAIMOHHOE  YHCIIO
KOMITTIEKcooOpaszoBarensi. BHyTpeHHssS u BHEmHAS cepa KoMIuiekcoB. HomeHkmaTypa KOMITIEKCHBIX COCTHMHCHHM.
Ux 3nauenne.

CamocTrosiTensHast paboTa 00yJaromuxcs:
BrinmonHenne ynpaxxHeHUH, pelIeHHe TecTa 10 TeMeE.

2,5

Tema 1.5.
IMoaumepsbI.

Coneprkanre yaeOHOTO MaTepraia;

Heopranuyeckue nmoaumepsbl. [Tonrmepsl — OpocThie BelleCTBa C aTOMHOM KPUCTAJUTMYECKON PEIIeTKOM:
QUIOTPONHBIE BHIOM3MEHEHHUs1 yriepoja (anma3, rpadur, kapOuH, (yJulepeH, B3aMMOCBA3b T'HOPUAM3ALUH
opbutaneii y aTOMOB yriepoia ¢ NpOCTPaHCTBEHHBIM CTPOCHHEM aJUIOTPONHBIX MOAWGDUKAIMIA); CEleH U TeJUTyp
LIEI0YEeYHOTro cTpoeHud. IlomMMepbl — CJIOXHbBIE BEIIeCTBA C aTOMHOW KPUCTAJUIMYECKON pEIIeTKOM: KBapil,
KpeMHe3eM (JUOKCUHBIC COSAUHEHUS KPEMHUS), KOPYHI (OKCU AIFOMHHUS) U aJIFOMOCHIIMKATHI (TIOJICBBIE IITATHI,
cioa, KaoiuH). MuHepasbsl U TopHble mopoasl. Cepa mactuueckas. MuHepanbHOE BOJOKHO — acOecT. 3HaueHHe
HEOPTaHWYECKUX MPHUPOJTHBIX IOIMMEPOB B (OPMHPOBAHMH OJHOW W3 TEOJIOTHUYECKHX OOONOYeK 3eMin —
nuTochepsl.

Opranuyeckue mnoauMepbl. CrnocoObl WX TIONYYEHHSA: pEaKIUW TONMMEPU3AlMH W PEaKUuH
nonukoHAeHcanuu. CTPYKTYphl TOJUMEPOB: JIMHEUHBIE, Pa3BETBICHHBIC U MPOCTPaHCTBEHHBIE. CTPYKTYpUpPOBaHUE
MOJIMMEPOB: BYJIKaHU3AINNS KaydyKoB, TyOsieHne OEIKOB, OTBEPIKICHUE ITOTMKOHACHCAIIMOHHBIX TIOJTMMEPOB.

Knaccudukanms noauMepoB Mo pa3iudaHbIM TPU3HAKAM.

N3yuyenunekomiekuu «MuHepasibl ¥ TOPHBIE IOPOJbD)

CamocTosTenbHas paboTa 00yJaroIIuxCs:
[ToaroToBUTH JOKIAN 1O TeMe: «MUHEpasbl ¥ TOPHBIE TIOPOIBIY.

Tema 1.6.
JducnepcHeie
CHCTEMBI.

Conepxkanue yaeOHOTO Marepuania;

IlonsiTHe 0 mucnepcHbIX cucTeMax. Kinaccudukaiys AUCIEPCHBIX CUCTEM B 3aBUCUMOCTH OT arperaTHOro
COCTOSIHHSI JTMCTIEPCHOHHOM cpefl W JaucrepcHod (has3pl, a Takke IO pa3Mepy HMX 4YacTull. |'pyOomucrnepcHble
CUCTEMBI: SMYIIbCUHU ¥ CYCIIEH3WH. TOHKOAMCIIEPCHBIE CHUCTEMBl: KOJUIOWAHBIE (30IM W TeIH) W WCTUHHBIC
(MonexymnsIpHbIe, MOJIEKYJIIPHO-MOHHBIE U HOHHBIE). Koarymsuus B kommonaHbIX pacTBopax. CuHepe3nc B TesX.

3HayeHUe AUCIEPCHBIX CHCTEM B KUBOH M HEKUBOH NPUPOAe M NPAKTHYECKON KU3HH 4esl0BeKa.
OMyIIbCMU M CYCHEH3MH B CTPOUTENLCTBE, MHIIEBOM W MEIUIWHCKOW IPOMBIIUIEHHOCTH, KOCMETHKE.
BI/IOHOI‘I/I‘ICCKI/IC, MCEAUIIMHCKHUE MW TEXHOJIOTHYECKHUE 30JIH. 3HaueHue reiei B opraHnusanuu JKUBOM MaTCpuu.
Buonoruueckue, muiieBble, MEAMIIMHCKUE, KOocMeTHueckue renu. CuHepe3uc Kak (akTop, ONpPECIISIONIUA CPOK
TOJTHOCTH TMPOJIYKITUH HA OCHOBE resieid. CBepThIBaHNE KPOBH KakK OMOJIOTHYECKUIICHHEPE3HC, ero 3HAYeHHE.

CamocTosiTenbHas paboTa 00yJaromuxcs:
[ToaroToBuTh MOKIAABI 110 TeMaM: «[ pyOoauCTIepCHBIE CUCTEMBI, MX KJIacCH(DHUKAITUS 1 HCTIOIL30BaHNE B
po(ecCHOHATIBHON iesaTenbHOCTHY, «KocMeTnueckue renmy, «[I[puMeHeHrne CyCcrieH3ui 1 SMYIbCUI B MEIUIIMHE.

Tema 1.7.
PacTBopbl.

Coneprxkanne yd4eOHOTO MaTepuraa:

IlonsiTHe 0 pacTBopax. PU3MKO-XUMHUYECKAs IPUPOJA PACTBOPEHUST M PAcTBOpPOB. BzammoxeiicTBue
pacTBopuTens M PacTBOPEHHOTO BemlecTBa. PactBopuMocTh BemiecTB. CrocoObl BBIpAKEHHUS] KOHIEHTPAIUH
PacTBOPOB: MaccoBasi JOJIsl PACTBOPEHHOTO BEIECTBa (MPOLEHTHA ), MOJISIPHASL.

Teopust JIEKTPOIUTHYECKON AuMcconuanuu. MexaHn3M JUCCOLMAIMM BEUIECTB C PAa3lMYHBIMU THIIAMU
XMMUYECKUX CBsized. Brilanx pyccKUX y4eHBIX B Pa3BUTUE NPEICTABICHUN 00 JIEKTPOIUTHUYECKON TUCCOLMALMH.
OCHOBHbIE TOJIOKEHUSI TEOPUH MIEKTPOJUTHUECKON aucconuanuu. CTeneHb 3JIEKTPOJIUTHYECKON NUCCOLMAIN U
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(akTops! ee 3aBrucuMOoCTH. CHIIbHBIE U CPEIHHE IIEKTPOIHUTHI.

Hucconmarust Boasl. BomopoaHslii mokasarenb. Cpeia BOAHBIX PACTBOPOB AIIEKTPOIUTOB. Peakiuu oOMeHa B
BOJHBIX PACTBOPAX 3JIEKTPOIIUTOB.

I'mapoan3 kak o0MeHHBIHi mpoumecc. HeoOpaTuMbId THOPOIN3 OPraHWYECKUX W HEOPTaHUYECKUX
COCIUHCHHI U €T0 3HAUCHHUE B MIPAKTHUUECKOM JISATSILHOCTH YeI0BeKa.

OO6patumbii TuAposn3 coniell. CtyneHuaTsiid Tuaponn3. [IpakTruueckoe MpUMEHEHUE THAPOIIU3A.

I'maponmn3 opraHnyecknx BemecTB (OETKOB, JKHPOB, VIIACBOAOB, MONWHYKICOTHIOB, AT®) m ero
OMOJIOTHYECKOE M MpaKTHIecKoe 3HadeHne. OMBbIICHHE JKUPOB. Peaknns dTepuduKanmy.

CaMmocTosTenbHas paboTa 00yJaroImuxcs: 2,5
[ToaroToBUTH Mpe3eHTALMIO IO TeMe: «[ UAPOIN3 BEMIECTB U €r0 OMOIOTHYECKOe U MPAKTHIECKOE 3HAUCHUEY.
BrinonHenue ynpaxHeHHUM.
Pazgen I1.Oprannyeckasi xummus 51
Tema 2.1 Coneprkanue y4eOHOTo MaTepuaa: 5
Ipeamer IIpenmer opranuveckoii xumuu. [lorsTHE 00 OpraHUYECKOM BEIIECTBE M OpraHWdYeckoi XxuMuu. KpaTtkuit
OpraHuvecKoii OUYEPK UCTOPHUHU PA3BUTH OPraHUIECKON XUMUHU. BuTtamusMm u ero kpymieane. OCOOEHHOCTH CTPOSHHUST OPTaHUIECKIX
xumuu. Teopusi | coequnenuii. KpyroBopot yriiepoaa B mpupoJe.
CTpOeHus Teopusi cTpoeHusi opranumdyeckux coemmHenmii A. M. BytiepoBa. [Ipeanochuiku co3gaHus TEOPUH
OpPraHM4ecKux ctpoeHusa. OCHOBHBIE MONOXKEHUA Teopuu crpoeHus A. M. BbyrnepoBa. XUMHUECKOE CTPOCHHE U CBOMCTBA
coeTMHEeHH. opraanyeckux BemecTB. [loraTue 06 m3omepun. CriocoObl 0TOOpaKEHUST CTPOSHUS MOJIEKYIIBI ((POPMYIIBI, MOJEIIH).

3nauenue Teopun A. M. byTiepoBa i pa3BUTHs OpraHUUeCKOi XUMUHM U XMMUYECKUX MTPOTHO30B.

CrpoeHne aToma yriepoma. ODJEKTPOHHOE 00Jako M OpOHWTalb, S- W pP-OpOHMTAIU. DJICKTPOHHBIE H
ANEKTPOHHO-Tpaduueckue (GopMyNbl aromMa yriepoaa B OCHOBHOM H BO30YXKICHHOM coCTOsHUsAX. KoBanmeHTHas
XMMHUYECKasi CBsI3b W ee Kiaccupukanusi 1o crnocol0y mepekpbiBaHus opOurtaneld (ct- u m-cBsizu). [loHsTue
ruOpuau3anuu. Pasnuuneie TUnbl rHOpUAM3andd U (opMa aTOMHBIX OpOWTaliel, B3aUMHOE OTTAJKHUBAHHE
THOPUIHBIX OpOUTANIe M WX PACIIONIOKEHHE B IIPOCTPAHCTBE B COOTBETCTBHHM C MHHHMYMOM SHEpruu. I'eomerpus
MOJIEKYJ BEUIECTB, 00Pa30BaHHBIX aTOMaMH YTIIEPO/ia B PA3INYHBIX COCTOSHHUIX THOPUIN3AIIH.

Knaccudukanus opranndyeckux coenmHennii. Kimaccudukanys opraHMuecKUX BEIIECTB B 3aBUCUMOCTH OT
cTpoenus yriepoaHoi nenu. [lonstre yHknnonansHoU rpynmnbel. Kinaccudukarust OpraHn4ecKuX BEIIECTB 110 TUITY
(hyHKITMOHAIBHOM TPYIIIHL.

OcCHOBBI HOMEHKJIATYPbI OPraHMYecKUX BellecTB. TpuBHabHBIe Ha3BaHUs. PanoHanbHas HOMEHKIIaTypa

kak mpemmectBeHanna HoMeHKIarypel |UPAC. Homenknatypa IUPAC: mpuHnmmer oOpa3oBaHHWs Ha3BaHUWH,
CTapIIMHCTBO (DYHKIMOHAJBHBIX TPYHI, MX OOO3HaueHHe B mnpedukcax U cyPpdurcax Ha3BaHUH OPraHMUECKUX
BEIIECTB.
Tunsl XuMHYeCKHX CBsi3eli B OpPraHMYecKMX COEJWHEHMSIX W cnmoco0bl WX pa3peiBa. Kiaccudukarms
KOBQJICHTHBIX CBA3€Hd IO 3JIEKTPOOTPHLATEIBLHOCTH CBSI3aHHBIX AaTOMOB, CIIOCOOY TE€peKpBIBaHUS OpOHTaNeH,
KpaTHOCTH, MeXaHu3My oOpa3oBaHus. CBS3b NPUPOJBI XUMHUYECKOW CBSI3M C THUIIOM KPUCTAJUIMYECKOW PENIeTKH
BeIeCTBa M ero (U3MYECKUMH CBOWCTBAMH. Pa3pbiB XMMHUYECKOH CBS3M KakK IMPOIECC, 00OpaTHbIiee 00pa30BaHHIO.
l'omMonuTHUecKuil 1 reTepoNUTHYECKUI pa3pbIBhl CBSA3EH, MX COMOCTABIEHHE ¢ OOMEHHBIM M JOHOPHO-aKLENTOPHBIM
MexaHu3MaMu ux oopazoBanusl. [loHsTHEe CBOOOAHOTO paguKaa, HyKICOOUIEHON U JIEKTPOGUIBLHON YacTHIIBL.

Knaccupukanusa peakumid B opraHudeckoil xumum. [loHATHE O TUNAX M MEXaHHU3Max peakUuil B
oprannueckoit xumun. CyOctpar u pearent. Knaccugukauus peakiuii o U3MEHEHHUIO B CTPYKTYpe cybcTpaTa
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(mpucoenuHeHne, OTINEIUIEHWE, 3aMelleHWe, W30MepH3alus) | THIly peareHTa (paJauKalbHBIC,
HyKJIeO(hWIbHEIE, 3NIeKTpodmibHbIe). Peakinu npucoeaunenus (A,, Ag), snumuaupoBanus (E), 3amemenus (Sg, Sy,
Sg), n3oMepu3anuu. Pa3HOBHIHOCTH peakinii KayKI0ro TUMA: THAPUPOBAHKE U JCTHIPHPOBAHIE, TATOTEHUPOBAHUE U
JIeTaJOTeHNPOBaHNEe, THUApATalusg W JIeTHApATalus, THAPO- TaJOTeHHPOBaHWE W ACTHUAPOTaIOr€HHPOBaHUE,
moJiuMepu3anus W MOJUKOHJACHCAIMsl, meperpynmupoBka. OCOOCHHOCTH OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX
pEaKuuil B OpraHNnYECKOU XUMHH.

CoBpeMeHHbIe NPEICTABJIEHHS O XHMHYECKOM CTPOEHHH OpraHuveckKux BemecTB.OCHOBHBIE
HampaBjieHusi pa3BUTUS Teopuu crpoeHuss A.M.bytiepoBa. M3omepusi opraHMuecKMX BEIIECTB U €€ BHIBIL.
CTpyKTypHasi MU30MEpHsS: MEXKKIIACCOBAs, YIJEPOJHOTO CKEJETa, MOJIOKCHUS KPaTHOW CBSI3U W (DYHKIMOHAILHOU
rpynmel. [IpocTpaHcTBeHHass WM30MepHs: TeoMeTpudeckas W onTudeckas. [loHsATHE acHMMMETpHUYecKOro IIEHTpa.
Bbuonormueckoe 3HaueHNe oNTHYECKOH m3oMeprH. B3anMHOe BIHUSIHNIE aTOMOB B MOJIEKYJIaX OPTaHHYECKUX BEIECTB.
OnekTpoHHble 3(PQEKTHI aTOMOB M aTOMHBIX TPYIl B OPraHUYECKHX MoJieKynaxX. WHAyKIMOHHBIN 3¢ deKT,
MOJIOKUTENBHBIA W OTPUIATENBHBIA, ero ocobeHHocTH. Me3oMepHbiii 3ddekT (3QdekT conpspkeHus), ero
0COOCHHOCTH.

CamocTosiTenbHas paboTa 00yJaromxcsl:
Pemuts TecT. HOIIFOTOBI/ITB JOKJIaza I10 TEME: «Poab oTeuecTBEHHBIX YUYCHBIX B CTAHOBJICHUU U PAa3BUTHUN MHpOBOﬁ
XUMHH.

2,5

Tema 2.2
IIpenennHble
YIJ1€BOAOPO/BI.

Copeprkanne ydeOHOTO MaTepuraia:

T'omosornyecknii psaa ankanoB. [lonstue 00 yriaeBogoponax. OcoOEHHOCTH CTPOCHUS TMpEaesIbHBIX
YTIeBOOPOIOB. AJIKaHBI KaK MPeJICTaBUTENHN IPEAETbHBIX YTIIEBOIOPOIOB.

DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIBI METaHa U JAPYTUX allkKaHOB. | oMomorndeckuil pamg u
n3omepus napapuaoB. HopmanmsHOE M pa3BETBIIEHHOE CTpPOEHHE YIiepoAHoi memn. HoMmeHknmaTypa ajikaHOB H
AJKHIIBHBIX 3aMecTuTelel. DU3ndecKre CBOMCTBA aIKaHOB. AJIKaHBI B IIPHUPOJIE.

XuMnuyeckue cBoiicTBa ajkaHoB. Peaknmm Sg-tuma: ranoreHupoBanue (pabotrei H. H. Cemenora),
HuTpoBaHue 1o KoHoBanoBy. MexaHW3M peakiuy XJIOPHPOBAHMS allka- HOB. Peakiuu JAerunpupoBaHUs, TOpEHUs,
KaTaJUTHYECKOTO OKHCICHHS ankaHoB. KpekuHr ankaHoB, pa3iudyHble BHJbl KpPEKWHTa, TPHUMEHEHHE B
MIPOMBINUIEHHOCTH. [11poNn3 1 KOHBEpCUS METaHa, U30MEPH3AIIHs aJTKAHOB.

IIpuMeHeHue U crOCOObI MOJy4eHHs aakaHoB. O0nacTy npuMeHeHus ankaHoB. [IpoMblIeHHBIE CITOCOOBI
MIOJTyYeHUs] ANKAHOB: TOJYYeHHE W3 TPUPOJHBIX HUCTOYHHUKOB, KPEKHUHT TapadWHOB, MONYYCHHE CHHTETHYECKOTO
OeH3nHa, ra3uduKkanus yris, ruIpupoBaHie alkaHoB. JlabopaTopHble crocoObl OTyYeHHs ajKaHOB: CHHTE3 Bropia,
JeKapOOKCHIIMPOBaHUE, THAPOIN3 KapOuaa aTFOMIHHS.

Huknoankanel. ['omonornyeckuil psa ¥ HOMEHKIATypa LUKIOAJIKAHOB, WX oOmas ¢opmyna. [lonstue o
HaINpsDKEHUH IUKITA. M30MepHs UKIIOATKaHOB: MEXKIIACCOBasi, YIIIEPOAHOTO CKeJeTa, reoMerpudeckas. llomydenne
1 (U3NUECKHEe CBOHCTBA MMKIOAIKAHOB. XUMHUYECKHE CBOWCTBA IHKII0aNKaHoB. CrieluduKa CBOHCTB IMKIOAIKAHOB
C MaJIbIM pasMepPOM LHKJIA. Peakuy mpucoeIMHEHNs U PaIUKaIbHOIO 3aMEIICHUS.

[IpakTHueckoe 3ansTHE

Mopenu MosieKynn MeTaHa, APYyTuX ajJKaHOB.

I'omosornueckue psaapl NpeAeNbHBIX YIVIEBOAOPOAOB. XMMHUECKHE CBOWMCTBA, IPUMEHEHNE U 3HAYECHHE B
JKU3HH YEJIOBEKa.
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CamocrosTenbHast paboTa 00yIarOIIIXCS:

[oxaroroButk nokian mo Teme: «[IpuMeHEHNE alIKaHOB M IIUKIIOATKAHOBY

BrimonHeHne yrpaxxHeHU# 1o cocTaBlieHHI0 (OPMYIT 1 HOMEHKIIATYPE allKaHOB, 110 BBITIOJIHEHHIO ETIOUEK
MIEPEXOJIOB.

Tema 2.3.
ITHJIEHOBLIE H
JMEeHOBbIE
YIJ1€BOAOPO/bI.

Coneprkanue yu4eOHOTO MaTepuaa:

I'oMoJioruyecknii psig aJKeHOB. DJCKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYJbI ITHJICHA U
ankeHoB. | 'omonormueckuii psag u obmas Gpopmyna ankeHoB. M3oMepus STHIICHOBBIX YTIIEBOJAOPOAOB: MEXKIIACCOBAs,
YTIEPOAHOTO CKelleTa, MOJOXKEHUSI KpaTHOW CBs3W, reoMerpmueckas. OcoOOEHHOCTH HOMEHKJIATYPHI STHIICHOBBIX
YTIIEBOAOPOI0B, HA3BAHUS BaXKHEUIIUX panukanoB. Ou3nueckue CBOMCTBA aKEHOB.

XUMHYEeCKHE CBOWCTBA AJKEHOB.JJCKTPODWIBHBIA XapakTep peakiuii, CKIOHHOCTh K PEaKIHUsIM
MIPUCOEAMHEHNS, OKUCIEHSI, monMepu3anun. [Ipasmio MapkoBHHKOBA U €ro AJIEKTPOHHOE 000CHOBaHMe. Peakimm
raJOreHUPOBAHUSA, THAPOTaJOTeHUPOBAHMS, TUApATAllMU, TUApUpoBaHusa. Mexanusm Ag-peakuuil. Ilonstue o
peakusax mnonuMmepusanuu. ['opeHue ankeHOB. Peakiuy OKMCICHHUS B MSTKHX U JKECTKUX YCIOBHSX. Peakius
Barnepa u ee 3HaueHme A5 OOHAPYKEHUS HETIPEACTBHBIX YTIEBOIOPOIOB, MTOIYICHUS TIUKOIEH.

IlpuMeHeHHe W CHOCOOBI MOJyYeHHsS AJTKEeHOB. VcITonp30BaHWE BHICOKOW PEaKIIMOHHOW CITOCOOHOCTH
QJIKEHOB B XUMHUYECKON MPOMBINUICHHOCTH. l[IpuMeHeHue sTuieHa u mpomnuiieHa. [IpoMbIIUIeHHBIE CIIOCOObI
MIOJTyYeHUs alIKeHOB. Peakinu aeruapupoBaHus U KpEeKWHTa adkeHoB. JlabopaTopHbIe crIocOOBI TOTYYCHHS aTKEHOB.

Aakanuensl. [lonstne u knaccuukamus NUEHOBBIX YTIIEBOAOPOIOB 1O B3aMMHOMY PAaCIOIOKEHHUIO
KpaTHBIX CBs3eH B MoJjieKyje. OCOOSHHOCTH 3JICKTPOHHOTO U MPOCTPAHCTBEHHOTO CTPOSHUS COMPSIKCHHBIX JHCHOB.
[TonsiTue 0 M-371EKTPOHHOM cucTeMe. HoMeHKIIaTypa IMEHOBBIX YIIeBOI0pOI0B. OCOOCHHOCTH XMMHUYECKUX CBOMCTB
CONPSKEHHBIX TUEHOB KaK CJIEACTBUE UX 3JEKTPOHHOro crpoeHus. Peakuuu 1,4-nmpucoenunenus. [lonumepusanus
nueHoB. CriocoObl MOTy4YeHUs JUSHOBBIX YIIIeBOI0poI0B: padotel C.B.JIebenera, neruapupoBaHue ajkaHoOB.

OcCHOBHbIE TIOHATHS XHUMHMHU BbICOKOMOJEKY/JSIPHBIX COedUHeHMii (HA mnpuMepe NPOIYKTOB
NOJMMEPHU3allui  AJKEHOB, aJIKAAMEHOB W HX TraAJOreHNpPou3BOAHbIX). MoHOMEp, MOIUMEp, PpEeaKLUs
NOJNMMEpPU3ali, CTENEHb MOJIUMEPU3ALUH, CTPYKTYPHOE 3BE€HO. THIBI MONMMEPHBIX LEeneil: JuHEHHBIE,
pa3BeTBICHHBIC, CIIUTHIE. llOHSITHE O CTepeoperysipHbBIX ToiduMepax. [lolmuMepsl TEpMOIUTACTUYHBIE W
TepMopeakTuBHbIe. [IpeacTaBiieHre o muactMaccax u iaactoMmepax. [1onu3TUIeH BRICOKOIO M HU3KOTO IABJIEHUS, €T0
cBoiictBa u npumenenue. Karamuzaroper Hurnepa — Harra. IlomunpomnuieH, ero npuMEHEHHE W CBOICTBa.
lanmorenconepxaiye MOJUMEpPbl: TedUIOH, MOJUBUHUIXJIOPUA. Kaydyku HaTypanibHBIH W CHHTETHYECKHE.
Comonmmepsl (0yTaJineHCTUPONILHBIN KaydyK). BynkaHuzanus kaydayka, pe3nHa 1 500HHT.

CamocTrosiTensHas paboTa 00yJaromuxcs
[TonroroButs noknaz 1o teme: «lIpruMeHeHne 3TUIEHOBBIX U JUEHOBBIX YIIIEBOAOPOOBY.
BeInosHeHne yripaXXHEHUH, pelieHue 3aj1ad Ha BBIBOJI OPMYIT OPraHMYECKHX COCTUHEHUH

Tema 2.4.
AlleTHJIEHOBBIE
YIJIEBOOPOABI.

Conepsxanne yaeOHOTO MaTeprana

TI'omonornvecknii psig AJKHHOB. OJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHUE AalETWIEHAa W JIPYTHX
QIKUHOB. ['oMosiormueckuii psa u oOmas dopmyna ankuHOB. HomeHkIaTypa aneTHJIEHOBBIX YTIIEBOIOPOJIOB.
N3omepus MexKIIaccoBast, yIiIepoHOIO CKEJIETa, 10JIOKEHHS KPATHON CBSI3H.

XuMHnyecKkue CBOWCTBA M NMpPUMeHeHHe AJKHHOB. OCOOEHHOCTH peakUuil MPUCOSTUHEHUS 10 TPOWHOMN
yraepona-yriepogHod cBs3u. Peakumsa Kyueposa. [IpaBmiio MapKoBHHKOBAa TNPUMEHHMTENBHO K alETHICHAM.
[lomBmwxHOCTE aTomMa BOJOpOJa (KHCIOTHBIE CBOWMCTBAa alKWHOB). OKHCIEHHWE alKWHOB. Peakmms 3emuHCKOro.
IIpumeHeHue aleTUIeHOBBIX YIiIeBO10poa0B. [lonnBuHMIaLIETAT.

Ioayyenne ankuHoB. [lonyueHne aneTnieHa MMPOIN30M MeTaHa U KapOUIHBIM METOJIOM.
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CamocrosTenpHas paboTa 00yJIaronuxcst
[oxaroroButk mokiaj mo Teme: «OTIACIbHBIC MPEICTABUTEIN AIKMHOB, UX IPUMCHEHUCY.
BrinonHeHue yrpaxxHeHU, pelieHue 3ajad Ha BBIBOJ (POPMYJI OPraHHUECKIX COCTUHCHUI

1,5

Tema 2.5.
ApomaTH4ecKue
yIJ1€BOAOPO/BI.

ConeprxkaHrue yaeOHOTO MaTepraa

I'omosiornyeckuii psig apeHoB. beHszon xak npeacraBuTenb apeHoB. Pa3BuTHe MpeACTaBICHUI O CTPOSHUN
Oenzona. CoBpeMeHHBIE MPEACTaBICHUSI 00 SIEKTPOHHOM M MPOCTPAHCTBEHHOM cTpoeHHH OeH3oia. OOpazoBaHue
apoMaTHUecKoi Tm-cucTteMbl. ['omomorn OeH3oma, WX HOMEHKIaTypa, oOmias ¢dopmyna. Homenxmatypa s
JM3aMEeLICHHBIX POU3BOAHBIX OCH30Ja: Opmo-, Mema-, napa-pacroyioKeHne 3aMmectureneii. OGusnyeckre CBOHCTBa
apeHOB.

XuMH4YecKHe CBoOicTBa apeHOB. [IpuMepsl peakiuii AIeKTPOOHILHOTO 3aMEMIECHUS: TaJOTCHHUPOBAHUA,
ankuupoBaHus (karamumsaropbl Opunenst — Kpadrca), HUTpoBaHMs, CyIbPpupoBaHus. Peakiuu ruapupoBaHus U
npucoeuHEHUs xyopa K OeH3omy. OcoOEHHOCTH XMMHYECKHUX CBOMCTB TOMOJIOTOB OeH30i1a. B3anmHoe BiusHHE
aTOMOB Ha MpUMeEpe TOMOJIOTOB apeHoB. OpueHTalusl B peakusix dekTpopuisHoro 3amemenus. Opuentantsll u |1
pora.

IIpumenenne u mosaydeHue apeHoB. [IpUpoJHbIE WCTOYHMKH apOMAaTHYeCKUX YIIEBOIOPOJOB.
Apomatu3zalyisi aNKaHOB U IIMKJI0AJKaHOB. AJKHIMPOBaHHE OCH30Ia.

CamocTosiTenbHas paboTa 00yJaroIuxcs:
Brimonaenne ynpaskHeHHi 10 COCTaBICHUIO (POPMYIT H HOMEHKIIATYPe apeHOB, 110 BHIIOJTHEHHIO IIETI0YeK
HEePEXOI0B.

1,5

Tema 2.6.
IIpupoansbie
HCTOYHUKH

yIJ1€BO0PO/I0B.

Conepxanue yueOHOTO MaTepHraa

Hedtb. Haxoxnenme B mpupoae, cocTaB M (U3MUECKHE CBOMCTBA He(dTH. TOIMIMBHOAHEPTETHYECKOE
3HaueHue Hedtu. [IpombiienHas nepepaboTka HedTu. PexTudukanus HedTr, ocHOBHbIE GpaKLUUK ee pa3aeeHus,
WX HCIONB30BaHWE. Bropuynas mnepepaboTka HedTenpoAykToB. PekTudukamus MazyTa NOpH yMEHBIICHHOM
nasnennd. Kpekunr Hedrenponykros. Pasnuunble Bunbl kpekunra, padotst B. I'. lllyxosa. M3omMepu3amus ankaHOB.
ANKHIMpOBaHUE HENPEIeNbHBIX YIieBoaopoaoB. Pudopmunr nedprenpomykroB. KadecTBo aBTOMOOMIBHOTO
ToruinBa. OKTaHOBOE YHUCIIO.

Ilpuponnsiii u monyTHbIH HeTsiHOM ra3bl. CpaBHEHHME COCTaBa MPUPOJHOTO M TOMYTHOTO Ta3o0B, HX
[IPAKTHYECKOE UCIIOJIb30BaHUE.

Kamennsbliii yroiab. OCHOBHBIE HANpaBI€HHs HCIOJIb30BaHHUA KaMeHHOro yris. KokcoBaHume kaMeHHOTO
yIiIsi, BayKHEHIIME MPOAYKTHI 3TOTO Mpolecca: KOKC, KaMEHHOYToJIbHas CMoOJa, HajcMoibHas Boga. CoennHeHUs,
BBIIETISIEMBIE U3 KAMEHHOYTOJIBHOM CMOJIBL. IIpoayKTEI, mOoMy4YaeMble U3 HaACMOIBHON BOJIBI.

DKOJIOrn4ecKue acueKThl 1oObIYH, epepaboTKU M HCHOIb30BAHMS TOPIOYMX HCKOIAEMBIX.

IIpakTHueckoe 3aHsTHE:

Uzyuenne komekimn «HedTh W BakHelne NMpOIyKTH ee TepepaboTkm», «TommnBoy. XapakTepucTHKa
MPUPOAHBIX UCTOYHUKOB YIrieBogopoAoB. [IponykTsl nepepaboTku HE)TH, MPAKTHYECKOE 3HAUEHHUE, SKOJIOTHUECKUE
ACIEKThI

CamocrosTenbHas paboTa 00yJarommxcs:
Cocrasnenue kpoccBopaa «IIpupoaHbIe yriieBoJ0pOIb», BHITOIHEHUE YIIPAKHEHNH

1,5
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Tema 2.7.
I'mapokcnibHbIE
coeiMHeHus.

ConeprxkaHrue yaeOHOTO MaTepraa

Ctpoenne u kaaccupukanusa cnuptoB. Kinaccudukaius CiupToB MO THITY YTIIEBOJOPOJHOIO PaJHKaa,
YUCITY THAPOKCHIBHBIX TPYIMIT W THITY aTOMa YIIEpoJa, CBA3aHHOTO C THAPOKCHUIBLHOMW TPYIIION. DIEKTPOHHOE
MIPOCTPAHCTBEHHOE CTPOCHHUE THIPOKCWIIBHOW TPYIIBI. BIMsSHME CTpOSHHUS CHHPTOB HA WX (HM3MYECCKHE CBOHCTBA.
MeXMONeKyIIsIpHasi BOJOPOJHAS CBSI3b. | OMOJIOTMYECKUI PsJl MPEACIbHBIX OJHOATOMHBIX CIUPTOB. M3oMepus u
HOMEHKJIATypa aJIKaHOJIOB, X 001as hopmyIa.

XuMH4YeCKHe CBOICTBa aJKAHOJOB. PeakimoHHas CIIOCOOHOCTH TPEAETBHBIX OIHOATOMHBIX CITHPTOB.
CpaBHEHHE KHUCIIOTHO-OCHOBHBIX CBOMCTB OpPraHWICCKUX M HEOPTAaHMUSCKUX COCTMHEHHM, coaeprxamux OH-rpymry:
KHCJIOT, OCHOBaHUH, aM(OTEPHBIX COSAUHEHUH (BOJIBI, CTUPTOB). Peakiuu, moATBEep K IAIOIIIe KUCIOTHBIC CBOMCTBA
CIIUPTOB. Peakmuy 3aMemieHuss THAPOKCHIBLHOW Tpymmbl. MeXMOJEKYIsIpHas IeTHApaTaIis CIHPTOB, YCIOBHUS
obpazoBaHus TIPOCTHIX 2¢upoB. CroxkHBIe >(PHUPHI HEOPraHWYECKUX W OPTaHUYCCKUX KHCIIOT, pPEaKITuu
stepuukanun. OKUCICHUE U OKUCIUTEIIEHOE JETUPUPOBAHUE CIIUPTOB.

Crnoco0bl moJrydeHusi CHUPTOB. ['uaposu3 rajoreHankanoB. [ uaparaius alkeHOB, YCIOBHUS €€ TPOBEICHHUS.
BoccTanoBneHne KapOOHHIIBHBIX COCIUHCHUM.

OTaenbHbIE MPEICTABUTENN AJKAHOJOB. METaHON, €ro MPOMBINUICHHOE IMOJYyYeHHE W TPUMEHCHHE B
MTPOMBINICHHOCTH. brosoruueckoe aerictBue Meranona. Creruduueckue CrocoObl MOMyUYeHUS TUIOBOTO CITHPTA.
DU3HOJIOTHYECKOE JEHCTBUE ATAHOJIA.

MHoroaToMHble CIHPTHI. M30MepHus W HOMEHKIATypa IMPEACTaBUTENCH ABYX- M TPEXaTOMHBIX CITUPTOB.
OCOOCHHOCTH XMMHUYECKHMX CBONCTB MHOTOATOMHBIX CIUPTOB, MX KadeCTBEHHOe OOHapyxeHue. OTACIbHBIC
MIPEICTaBUTENN: STUICHIIIUKONb, TITUIEPHH, CIIOCOOBI MX MOMYUYESHHS, TPAKTHIECKOE TPHUMEHEHHE.

DenoJ1. DIIEKTPOHHOE W POCTPAHCTBEHHOE CTpoeHue (heHona. B3anMHoe BIMsHUE apOMaTHYECKOTO KOJbIa
U TUAPOKCUIIBHOM I'PYIIIIBIL.

XuMudeckue CcBoWcTBa (eHojla Kak (YHKIHS €ro XWMHUYECKOro crTpoeHus. bpomupoBaHue QeHona
(xauecTBeHHas peakius), HUTpOBaHWE (MMKPUHOBAas KHCIOTA, €€ CBOWcTBa M mpuMeHeHue). OOpa3zoBaHue
OKpAIICHHBIX KOMIUTEKCOB ¢ HoHoM Fe’+. [Ipumenenue denona. [lonydenne GeHoma B MPOMBIIIICHHOCTH.

CamocrosiTensHast paboTa 00yJaromuxcs:
BeimosHeHne ynpaskHEHHi 10 COCTaBICHUIO (POPMYJT M HOMEHKIIATYpe THIPOKCHIBHBIX COSTMHEHHH, 110
BBITIOJTHEHHMIO TIeTI04ek nepexo1oB.IloaroToButs noknan no teme: «[IpuMeHeHne CIUPTOB U (PEHOIIOB B METUIINHE)

Tema 2.8.
AJbaeruabl U
KE€TOHBI.

Conepxkanue yaeOHOTO MaTepuania;

T'omonoruyeckue psiAbl aabAeru0B U KeToHOB. [loHATHE 0 KapOOHWIBHBIX COSAMHEHUAX. DIEKTPOHHOE
CTpOCHHE KapOOHWIBHON Tpymmbl. M3oMepus W HOMEHKJIATYypa anbJIErHJIOB M KeTOHOB. Du3mueckue CBOWCTBa
KapOOHMIIBHBIX COCIUHECHUH.

XUMHYEeCKHEe CBOWCTBA AJILAETHAOB U KeTOHOB. PeakiimoHHast CHOCOOHOCTh KapOOHHIIBHBIX COCTUHEHHIA.
Peaknnu okucneHUs anbIeru0B, KaYECTBEHHBIC PEAKIMH Ha albJCTHIIHYIO Tpyminy. Peakiuy mojIuKOHICHCAINN:
oOpaszoBanue GheHOoI0()OPMabACTHIHBIX CMOJI.

IIpuMeHeHUEe M MoJIydeHHe KAPOOHWILHBIX cOelMHeHMii. [IpuMeHeHre albJIeTUI0B U KETOHOB B OBITY U
MIPOMBINICHHOCTH. AJNBJIETUIBI U KETOHBI B Tpupoze (3¢upHeie Macia, ¢hepomonsl). [lomyuenne kapOOHUIBHBIX
COCMHEHHI OKHUCIIEHUEM CIUPTOB, THUApaTalied aJKWHOB, OKHCIEHHEM YyrieBoJopojoB. OTaenbHbIC
MPEICTABUTEIIN alIbJCTHI0B U KETOHOB, CIIEIIU(PUUECKUE CIIOCOOBI UX MOJIyUYEHHUS M CBOMCTBA.

CamocrosiTenbHas paboTa 00yJarommxcs:
BrimonHenne ymnpakHEeHHH 1O COCTaBlIeHHIO (OPMYT M HOMEHKIAType THIPOKCHIIBHBIX COCOUHEHHH, 10
BBINIOJTHEHHMIO IIETIOYEK IepexooB. Penenne Tecta.

1,5
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Tema 2.9.
KapGonoBsbie
KHCJIOTBI U UX
NPOM3BO/HBIE.

ConeprxkaHrue yaeOHOTO MaTepraa

Tomonoruyeckuii psii NpeaeJbHBIX OJHOOCHOBHBIX KAapOOHOBBIX KHCJIOT. [loHsATHE 0 KapOOHOBBIX
KHCIOTax W HX Kilaccupukaimsa. OJEKTPOHHOE U TPOCTPAHCTBCHHOE CTPOCHUE KapOOKCHIIBHOW TPYIIIIBL.
l'omomorndeckuit psii TPEAETBHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT, WX HOMEHKIIaTypa W H30MEpHsl.
MeKMONEKYIISIPHBIC BOJIOPOIHBIC CBSA3U KapOOKCUIBHBIX TPYIII, WX BIMSHHE Ha (PU3UUYCCKHE CBOWCTBA KAPOOHOBBIX
KHCJIOT.

XuMHYecKUe CBOMCTBAa KAPOOHOBBLIX KMCJOT. Peakiyy, WITIOCTPUPYIOIIUE KHUCIOTHBIE CBOMCTBA U MX
CpaBHEHHE CO CBOWCTBAMHM HEOPTraHWYECKHX KHCIO0T. OOpa3oBaHue (YHKITMOHATHHBIX ITPOU3BOMHBIX KapOOHOBBIX
kuciot. Peakiuu steprudvkanuu. AHTHAPUIBI KApOOHOBBIX KUCIIOT, UX TIOJYYCHHE U TIPUMEHCHHE.

Cnoco0bl mojiydyeHusi KapooOHOBBIX KUCIO0T. OTaenbHBIC IPEICTABUTENN U UX 3HadeHne. O0mue crmocoObl
TOJTyYeHUs: OKWCIIEHWE aJKaHOB, AallKeHOB, MEPBUYHBIX CITUPTOB, aNbJETHIOB. BakHEWIwe NpeacTaBUTENH
KapOOHOBBIX KHCIIOT, MX OWOJIOTMYECKAas pOJib, CICIU(PUYCCKHE CIOCOOBI IMOJyueHUs, CBOHCTBA U MPUMCHEHHE
MYPaBbUHOM, YKCYCHOW, NaJIbMUTHUHOBOM M CTEAPUHOBOM; aKpUJIOBOM U METaKpWJIOBOW; OJIEMHOBOM, JTUHOJIEBON U
JIMHOJIEHOBOM; I[aBEJIEBOM; OEH30MHOM KUCIIOT.

Caoxublie 3¢upnl. CTpoeHHE U HOMEHKJIATYPa CIOXHBIX 3()UPOB, MEKKIIACCOBAs U30MEPHs C KApOOHOBBIMU
kucioraMu. CriocoObl MOJTydeHHUs CIOKHBIX 3(upoB. OOPaTUMOCTh peakiuu dTepUUKaInU U (HAKTOPhI, BIUSIONIUC
Ha cMmemeHne paBHOBecus. OOpazoBanme CioxHBIX mnommd(upoB. [lommdtunentepedranar. JlaBcaH Kkak
MpeICTaBUTENh CHHTETHIECKUX BOJIOKOH. XMMHYECKUE CBOICTBA U PUMEHEHHE CIIOKHBIX d(UPOB.

Kupsbl. XKupbl kak cioxHble 3QUpbl TauiepuHa. KapOOHOBBIC KHCIIOTHI, BXOMSIIUE B COCTAaB JKHUPOB.
3aBUCHMOCTh KOHCHCTEHIIMA XHPOB OT HUX COCTaBa. XHMMHUYECKHE CBOWCTBA >KHPOB: TUAPOIU3, OMBLICHUE,
TUApUpoBaHue. bromornyeckas poib )KUPOB, MX UCTIOIB30BAHHUE B OBITY U IPOMBIIIIIEHHOCTH.

Conn kap00HOBBIX KUCJIOT. Mbiia. CriocoObl MONMYYEHHUsT COJICH: B3aMMOJACHCTBUE KapOOHOBBIX KHCJIOT C
MeTaJlJlaMH, OCHOBHBIMH OKCHJIaMH, OCHOBAHHUSIMH, COJIIMHU; IISIOYHON T'MIIPOJIA3 CIIOKHBIX 3(QUPOB. XUMUYECCKHUE
CBOWCTBa coJieil KapOOHOBBIX KUCIIOT: THPOJIH3, PEAKIIMH HOHHOTO OOMeHa. Mblia, CyIIHOCTh MOIOIIETO JACHCTBUS.
OTtHomeHne MblIa K ’KecTKoi Boje. CuHTeTnyeckue Moromue cpenctsa — CMC (meTepreHTsl), UX MpEeuMylIecTBa U
HEJIOCTATKH.

CamocrosiTenpHast paboTa 00yyaromuxcs:
BrimonHenne ynpakHEeHWH TO COCTaBleHHIO (OPMYIT M HOMEHKJIATYpEe THAPOKCHIIBHBIX COCTUHEHHA, T10
BBIITIOJIHEHHIO 1IENIOYEK NTEPEXO0B.

2,5

Tema 2.10.
YriaeBoanbl.

Copnepxkanre yaeOHOTO MaTepHaa
Ilonstue 06 yriaeeogax. Kiaccudukanus yrieBogoB. MoHO-, M- M TONHCAaXapuipbl, MPEACTABUTENN
Ka)KJIOH TPYIITBI YIIIEBOIOB. bromorudeckas pojib YIJIeBOJOB, HX 3HAYCHHUE B )KU3HU YEIIOBEKA U 0OIIECTRA.
Momnocaxapuabl. CTpoeHHE U ONTHYECKast U30MEPHs MOHOCaXapuIoB. Mx Kiaccupukanus o Yuciy aTOMOB
yriaepona W mnpupojae KapOoHMIbHOW rpynmbl. Dopmynslr Oumepa m Xeyopca s H300paXKEHHs] MOJICKYI
MoHOcaxapua0B. OTHeceHne MOHOcaxapuI0B K D- u L-psay. Baxueiinme mpeacTaBuTe M MOHO3.
I'moko3a, cTpoeHne ee MOJIEKYJIbI U (U3NUecKue cBoiicTBa. Tayromepus. XUMHYECKHE CBOWCTBA TIIFOKO3bI: PEaKIHN
M0 aIBJETUIHON Tpynne («cepeOpsHOro 3epKalia», OKHUCICHHE a30THOW KHUCIOTOH, THApHUpOoBaHUE). Peakium
TJIFOKO3bl KaK MHOTOATOMHOTO CIIMPTa: B3aUMOJICHCTBHE TIOKO3BI C ruapokcunoMm wmemu (ll) mpuxomuatHOM
TeMIepaType W HarpeBaHWH. PaszmudHble TUIBI OpoKeHHs (CIHPTOBOE, MOJOYHOKHUCIOE). [7II0KO3a B TIPHpOE.
buonoruueckas posis U NpUMEHEHHE TI0K03bl. DPYyKTO3a Kak M30Mep IIOKO3bl. CpaBHEHHE CTPOCHUS MOJIEKYJIbl U
XUMHYECKUX CBOMCTB ITIOKO3BI M PPyKTO3bl. DPYyKTO3a B MPUPOJE U €€ OUOTOTHIECKAS POJIb.
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IlenTo3b1. Pu603a 1 Je30Kcupr003a Kak MpeACTaBUTENN allbIoNeHT03. CTPOCHUE MOJICKYIL.

Mucaxapuapl. Crtpoenme aucaxapuaoB. Crmoco0 CcowIeHEHHMs IIMKIOB. BoccTaHaBIMBaOIIHE U
HEBOCCTAaHABJIMBAIOIINE CBOMCTBA JMCAaXapUIOB KaK CJCACTBUE COWwIeHEeHHUS HuKiIa. CTpoeHHE W XHMHUYECKHE
CBOMCTBa caxapo3bl. TeXHOJIOIMYECKHE OCHOBBI IPOM3BOJICTBA caxaposbl. JIakTO3a M MallbTOo3a KaK H30MEPBI
caxapo3sbl.

Honucaxapuapl. OO6iiee crpoeHue moaucaxapugoB. CTpoeHHE MOJEKYNIbl Kpaxmaia, aMuio3a |
aMuIIoneKTHH. PU3nUecKre CBOMCTBA KpaxMalla, ero Hax0XICHHUE B IIPUPOIE U OMOJIOrHYecKas poiib. [ TMKOreH.

XuMuYecKre CBOMCTBAa Kpaxmajga. CTpoeHHE 3JIEMEHTApHOrO 3BEHA ILICJUIIOJIO03bl. BJMsSHHME CTPOCHHUS
MOJIMMEPHOH IIend Ha (U3HYECKHe M XHMHYECKHE CBOMCTBA ILE/UTIONIO3BL [ MOPOIN3 LEJUTIONO3bI, 0oOpa3oBaHue
CIIOKHBIX 3(GHUPOB C HEOPraHHYECKUMH M OPraHHYEeCKUMHU KuciaoTamu. IIoHSTHE 00 HCKYCCTBEHHBIX BOJOKHAX:
alleTaTHOM IlIeJIKe, BHCKOo3e. HaxoxaeHue B mpupome M OHOJIOrMYEcKas Pojb LE/UI0I03bl. CpaBHCHHE CBOWCTB
KpaxmaJjia | IEeJUTION036I.

CamocTrosiTenpHast paboTa 00yJaromuxcs:
[ToarotoBUTH Mpe3eHTanuo 1o TeMe: «[IprMeHeHne MOHO-I1- 1 HoJIcaxapioBy. PenieHne tecra.

2,5

Tema 2.11.
AMMWHBI.
AMHHOKHCJIOTHI.
beaxn.

Coneprxkanre yaeOHOTO MaTepHaia

Kaaccnpukanust 1 usomepusi amuHoB. [loHstue o0 amunHax. IlepBuyHBIC, BTOPUYHBIC U TPETUYHBIC
amunbl. Krnaccudukarysi aMHMHOB 10 THUIY YIJIEBOJOPOAHOIO paauKajla W 4YHCIy aMHHOTPYII B MOJIEKYJIC.
I'oMomorndeckuie psibl MpeneabHBIX aMH(paTHIecKnX U apOMaTHIECKIX aMHHOB, H30MEPHS 1 HOMEHKIIATypa.

XuMHnyecKkue CBOiicTBA aMUHOB. AMHUHBI KaK OPraHUYECKUE OCHOBAHUS, WX CPAaBHECHUE C aMMHAaKOM H
JPYTMMH HEOPraHMYECKUMHU OCHOBaHUSAMH. CpaBHCHHE XMMHYECKHX CBOWCTB alv(aTHYSCKUX M apOMaTHYSCKUX
amuHoB. OOpa3oBaHrne aMUAOB. AHWIMHOBBIE KpacuTend. [[oHSATHE O CHHTETHYECKHX BOJIOKHaX. [lommamumer u
MTOJIMAMUJTHBIE CHHTETHYECKUE BOJIOKHA.

IIpumenenue u noayyenne aMmuHoB. [Torydenune amuaos. Paboter H. H. 3ununa.

AMUHOKHMCIOTHI. [ToHATHE 00 aMMHOKHKCIIOTaX, UX Kiaccudukaims u ctpoeHune. OnTuyeckas U30MepHs a-
aMmuHoKucnoT. HoMmeHknarypa aMUHOKUACIOT. J[BOMCTBEHHOCTh KUCJIOTHO-OCHOBHBIX CBOMCTB AMHHOKHCIOT U €€
npuunHbl. bunonspusie nonsl. Peakiun konnencaruu. [lentuaaas cs3p. CHHTETHYECKHE BOJIOKHA: KAalPOH, DHAHT.
Knaccudukarus BojaokoH. [ToydeHne aMMHOKUCIIOT, UX IPUMEHEHUE ¥ OHOJIOTHYeCKast (yHKITHSL.

Beakn. benku xak npupoansie noauMepsl. IlepBuuHas, BTOpUYHas, TPETUUYHAS U YETBEPTUYHASL CTPYKTYPbI
0enkoB. OUOpWILISPHBIE U TIO0YISpHBIE OeNKH. XUMHYECKHe CBOWCTBA OEIKOB: TOPEHHE, JACHATYPAIHs, THIPOIIH3,
KaueCTBEHHbIC (LIBETHBIC) peakiuu. buosorudeckue GyHKIMKA OCJIKOB, UX 3HAYCHHUE. BEKU KaKk KOMIIOHEHT ITHIIIH.
[Tpobnema 6e1KOBOTO TOJIOJIAHKS U ITYTH €€ PELICHUSI.

CamocTrosTensHas paboTa 00yJaromumxcs
[loaroToBUTH JOKIAAB! IO TEMaM: «3aMEHUMBIE U HE3AMEHUMbIE aMUHOKHUCIOTEDY. « CHHTETHYECKHE BOJTOKHAY
BrinonHenue ynpaxxHeHUH, pelIeHHUE 33]1a4 110 TEME.

2,5

Tema
2.12.A30Tcoaep:xa
mue
reTepouMKInYecK
He COeJUHEeHHsI.
Hyxnennossble
KHCJIOTBI.

ConepikaHre yaeOHOTO MaTepraia

HyxnennoBbie kmcaoTsl. HykienHOBbIE KHCIIOTBI Kak HpHPOJHBIE NoiAMMepsl. HykineoTunabl, MX CTpoeHue,
npumepsl. AT® u AIID, ux B3auMompeBpaiieHine u posb 3toro mporecca B npupoze. llonstue JHK m PHK.
Crpoenne [IHK, ee nmepBuunast n BTOopmuHas crpykrypa. Pabotsr @. Kpuka u JI. Yorcona. KommiemeHTapHOCTD
azotuctbix ocHoBaHui. Pemmukxamma JAHK. Ocobennoctu crtpoenuss PHK. Tunet PHK u ux Oumonorunueckue
¢ynkumu. Ilonstue o TpomuHoM Koxe (komoHe).bumocuHTes Oenka B >KMBOM KieTke. ['eHHas WMHXEHEpUus M
6uorexHosorusi. TpaHcreHHble (JOPMBI pACTEHUH U KUBOTHBIX.
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CamocrosTenpHas paboTa 00yJIaronuxcst
[MoxaroroBuTthk Mok 1mo Teme: « TpaHcreHHbIE POPMBI PACTCHHIA U )KUBOTHBIXY.

1,5

Tema 2.13.
Bbuojgornyecku
AKTHBHbIE
coeTUHEHHUSs.

Conepxanue yueOHOTO MaTepraia

®epmenthl. [lonstne o ¢depMeHTax Kak O OHOJOTHMYECKMX KaTalu3aTopax OEJIKOBOM MpPUPOABI.
OcoOEHHOCTH CTPOEHUS U CBOMCTB B CPaBHEHUHU C HEOpraHWICCKUMH Katanu3aropamu. Kiraccudukarus hepMeHTOB.
OCOOEHHOCTH CTPOCHHUS W CBOMCTB ()EpPMEHTOB: CENEKTUBHOCTb M 3(PQPEKTHBHOCTh. 3aBHCUMOCTh AKTUBHOCTH
(dhepMeHTOB OT Temriepatypsl U pH cpenpl. 3HaueHHe (hepMEHTOB B OMOJIOTHH U TPUMEHEHHUE B TPOMBIIIICHHOCTH.

Buramunsl. [lonstue o ButamuHax. Mx kmaccudukarms u o6o3nadenne. Hopma motpebieHnss BUTaMAHOB.
BomopactBopumsie (Ha mpuMepe ButamuHOB C, Tpymnmel B u P) u skupopactBopumMble (Ha mpuMepe BUTaMHHOB A, D
1 E). ABUTaMHHO3bI, THIIEPBUTAMUHO3bI U THIIOBUTAMUHO3BI, X MPO(UITAKTHKA.

T'opmonbl. [loHsATHE O TOPMOHAX KaK OMOJIOTMYECKU aKTUBHBIX BEIIECTBAX, BHITIOIHSIONIUX 3HIOKPUHHYIO
PETYIANNIO KU3HEACSTETFHOCTH OpraHu3MoB. Kiraccmdukaiius TOpMOHOB: CTEPOU/IBI, POU3BOJHBIE aMIUHOKHCIIOT,
MOJUIMENTHIHBIE H OEJIKOBbIe TOPMOHBL. OTIENbHBIE TPEACTABUTEIH: SCTPAIN0N, TECTOCTEPOH, HHCYJIHH, aJpEeHATHH.

JlexapcrBa. [loHsiTre o JiekapcTBaX Kak XHMHOTEpaleBTUUECKUX TMpenapatax. KpaTkue ucTopuydeckue
CBEJICHHS O BO3HHKHOBEHWH ¥ PA3BUTUU XWMHUOTEpAamud. ['pynmbl JEeKapcTB: CyabhaMuabl (CTPENTONHU),
AHTUOMOTHKY (TICHUITMIUINH ), aHTUITUPETUKHN (aCIIUPHH), aHATBIeTUKH (aHAIBIUH). MeXaHu3M TeHCTBHS HEKOTOPBIX
JIEKApCTBEHHBIX TPENapaToB, CTPOESHHE MOJIEKYJ, MPOTHO3MPOBAHME CBOWCTB Ha OCHOBE aHalM3a XUMUYECKOTO
CTpoeHHs. AHTHOMOTHKH, WX KiIaccH(UKanus 1O CTPOCHHUIO, THIYy W CHEKTPY NeHCTBHs. be3omacHple criocoObI
MIPUMEHEHUS, JIEKAPCTBEHHBIE (DOPMBEI.

CamocrosiTenbHast paboTa 00yJaroIuXCst
[MoaroroBuTh MOKIAM 1O TeMe: «Buibl aHTHOMOTHKOB: Oe30macHbIe (GOPMBI IPUMEHEHHUS
[ToAroToBUTH MpE3eHTALUIO 10 TeMe: «[ pyIIbl BUTaMHHOBY»

Paznea |11. O6mas u Heoprannyeckass XuMHsl.

32

Tema 3.1.
XumMuueckue
peaknuu.

CojnepxaHue ydeOHOTO MaTepuaa.

Knaccupukanmus XuMU4eCKHX peakluil B OPraHM4eckod U Heopranmyeckoil xummu. [loHaTHe 0 XUMUYECKOI
peakuuu. Peakium, unymue 0e3 M3MEHEHHUS KAYECTBEHHOTO COCTaBa BEIIECTB: AIIOTPOIU3ALUS U M30MEPH3AIIHSL.
Peakiuu, waymme ¢ M3MEHEHHEM COCTaBa BEUISCTB: 10 YUCIYy M XapaKTepy pearupyroliux W o0pa3yroluxcs
BeUIeCTB (Pa3jokKeHHs, COCIUHEHUs, 3aMelleHus, OOMeHa); M0 HM3MEHEHHIO CTeleHEH OKHCIEHHS 3JIEMEHTOB
(OKHCITUTENTFHO-BOCCTAHOBUTEIbHBIE M HEOKHCINTEIbHO-BOCCTAHOBUTENIEHBIE PEAKIMK); MO0 TeruioBoMy 3 derty
(9K30- ¥ BHIOTEPMUYECKHUE); TI0 (haze (TOMO- 1 TETEpOTeHHBIE); M0 HAIIPaBJICHUIO (00paTHUMbIe 1 HEOOPATUMEIE); 110
WCTIOJIb30BAaHUIO KaTajausaTropa (kaTanuTHYECKHE u HEKaTaIUTHYECKHE); o MeXaHU3MY
(panvKabHBIE,MOJIEKYJISIPHBIE | HOHHBIE ).

BeposiTHOCTH MpoTeKaHUSI XUMUYECKUX peakuuid. BHyTpeHHss 3Heprus, sHTanbnus. TeroBoi dddekt
XUMHYECKUX peakiuil. TepMoxnmudeckune ypaBHeHUs. CTaHJapTHAS SHTANBIHSA PEAKIi 1 00pa30BaHUs BEIIECTB.
3akoH I'. W. T'ecca u ero ciaeAcTBUs. DHTPOMHUS.

Ckopocths xumudeckux peakuuil. Ilonsartue o ckopoctu peakuuil. CKOpOCTb TOMO- U Te€TE€pPOTreHHOU
peakimu. DHeprusi akTuBanuu.PakTopel, BIUAIONINE HAa CKOPOCTh XUMHUUYECKO# peakumu. [Ipupona pearupyrommx
BemecTB. Temmepatypa (3akoH Baat — ['odda). Konmenrparusa. KataauzaTopbl U KaTann3: TOMO- B T€TEPOTCHHEIH,
HUX MeXaHU3Mbl. DEPMEHTHI, X CPABHEHUE C HEOPraHWYECKUMHU KaTalUu3aTOpaMU. 3aBUCUMOCTh CKOPOCTH PEaKLIMii
OTIIOBEPXHOCTH
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COITPUKOCHOBEHUS PEarupyroIInuX BEIICCTB.

O0paTuMOCTh XHUMHMYECKHUX peakimid. XuMHUecKoe paBHOBecHe. [IOHATHE O XMMHMUYECKOM PaBHOBECHHU.
PaBHOBeCcHBIC KOHIIGHTpalwu. J[MHAMUYHOCTh XUMHUYECKOTO paBHOBecws. (DakTOphl, BIUAIOMNAE HA CMEIICHHE
paBHOBecHS: KOHIIEHTpAIWs, JaBieHue, Temneparypa (mpunanui Jlelllatense).

IIpakTHueckoe 3aHATHE:
Tunel XUMUYECKUX peakiuii. Peakiuu, unynme ¢ 00pa3oBaHUEM OCaJlKa, Ta3a WU BOJBI I OPTAaHUYSCKUX U
HEOpraHu4YecKuX KACIOT.CKOPOCTh XUMHUYECKHUX PEaKITHi.

CamocrosiTensHast paboTa 00yJaromuxcs:
BrimonHenne ynpaxHEHUIIO BBITIOTHEHHIO LIETIOUYEK NEPEX0/I0B, COCTABICHUE YpaBHEHHUH peakuuii. Pemenue 3anay,
TECTOB IO TEME.

Tema 3.2.
OKHCINTEIBHO —
BOCCTAHOBHTEJILH

ble peaKInu.
yeKTpOXUMHUYEC
KHe MPOIECChI.

Coneprxkanre yaeOHOTO MaTepraia;

OKHUCJIUTEIBbHO-BOCCTAHOBUTEIbHbIe peakiuu. CTEleHb OKHCICHUS. BOCCTaHOBUTEIHW M OKUCIUTEIIU.
OxuciieHne M BOCCTAaHOBJICHWE. BakHEHIIMe OKHMCIUTEIN M BOCCTAaHOBUTEIH. BoccTaHOBUTENIBHBIE CBOMCTBA
METaJJIOB — TMPOCThIX BemlecTB. OKUCIUTENbHbIE W BOCCTAHOBUTEJIbHBIE CBONMCTBA HEMETAIJIOB — IMPOCTHIX
BelecTB. BoccTaHOBUTENIBHBIE CBOMCTBA BEIIECTB, 00Pa30BaHHBIX AJIEMEHTAMH B HHU3IIEH (OTPHULIATEIBHOM) CTENCHH
okucacHus. OKUCINTEIbHbIE CBOMCTBA BEIIECTB, 00Pa30BaHHBIX JIEMEHTAMH B BBICIICH (IIOJOKHTEILHOMN) CTCIICHH
okucieHusi. OKUCIHUTENbHBIE ¥ BOCCTAHOBHTENBHBIE CBOWCTBA BEHIECTB, OOpa30BaHHBIX dJJIEMEHTAMH B
MIPOMEKYTOUHBIX CTEIICHSIX OKHCICHUS.

Knaccupukanusi  OKHCIUTEIbHO-BOCCTAHOBUTE/bHBIX  peakuuid. Peakuumm  MeXaToMHOro H
MEKMOJIEKYJIIPHOTO  OKUCJICHUSI-BOCCTAHOBJICHUS. Peakiuum BHYTPUMOJEKYJISIPHOTO OKHUCICHUS-BOCCTAHOBIICHUS.
Peakium caMoOKHCIICHHS-CAaMOBOCCTAHOBIICHUS (JIUCTIPOTIOPITHOHUPOBAHUS).

MeTtoabl COCTaBIEHUSA YPABHEHUM OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil. MeToJ 3JIeKTPOHHOro
Oaranca. BimstHIe cpelibl Ha MPOTEKaHNUE OKUCITMTEILHO-BOCCTAHOBUTEIBHBIX IIPOIIECCOB.

deKTpoaus. [TorsaTneo®  3MEKTPOJIH3E. OJIeKTpOJIU3 ~ PacIjlaBOB M BOJHBIX  PacTBOPOB
anexTponuToB.IIporieccrl, mpoucxomsmme Ha KaToje W aHOJAC. YPaBHEHUS SJICKTPOXUMHUUYECKHX IPOIIECCOB.
DNEeKTPOIN3 BOAHBIX PACTBOPOB C MHEPTHBIMHU SJIEKTPOJAMHU. DIJIEKTPOJIM3 BOIHBIX PACTBOPOB C PACTBOPUMBIMH
anexTpoaamu. IIpakTuueckoe MpUMEHEHHUE IIEKTPOIIN3A.

[IpakTideckue 3aHATHS
Tunbel OKHCIINTENHEHO-BOCCTAHOBUTEIIHLHBIX peaKum‘/'I. CocraBienue ypaBHeHI/Iﬁ OKHUCIHNTECIIBbHO-BOCCTAHOBHUTCIIbHBIX
peakiuii. MeToJ1 3JIeKTPOHHOT0 OajlaHca.

CamocrosiTenpHast padoTa 00yJaromuxcs:
[TonroroButs noknazn 1o teme: «lIpakTrueckoe MPUMEHEHUE IIEKTPOIIN3A»
Brinonnenue ynpaxHeHHH.

Tema 3.3.
Kaaccndpuxanus
BellecTB.
IIpocToie
BellecTBA.

Coneprxanre yaeOHOTO MaTepuaia;

Knaccupukanuss Heopranmyeckux BemlecTB. IIpoctele u  cnoxkHble BemectBa. OKCHUIBL, UX
Kkimaccudukaiusa. 'napokcuasl (OCHOBaHHMS, KHCIOPOACOASPKAIIUE KUCIOTHI, aM(DOTepHBIe THIPOKCHIBI). KHCITOTEL,
ux kimaccudukanys. OcHoBaHUs, UX Kiaccudukaiys. Colli cpelHue, KUCIbIe, OCHOBHBIE U KOMILICKCHEIE.
Mertamnbl. [lomokeHne MeTasioB B TEPUOJUYECKON cHCTeMe M OCOOEHHOCTH CTPOSHUs MX aToMoB. lIpocthie
BEILIECTBA — METAJUIBL: CTPOCHHE KPHUCTAIOB U METaJNIMYecKas XUMUYecKas cBs3b. OOmue pu3ndeckue cBOMCTBA
METaJUIOB U MX BOCCTAHOBHUTEIBHBIC CBOWCTBA: B3aMMOJICHCTBHE C HEMETAIIaMH (KHUCIOPOJIOM, TJIOTCHAMH, CEPOH,
a30TOM, BOJIOPOJOM), BOJIOH, KUCIIOTaMH, paCTBOPaMH COJICH, OPraHNIECKUMH BEIECTBAMHU
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(ctupTamu, TaIoreHaTKaHaMy, (PeHOIOM, KHCIOTaMHu), erodamMu. OKCHABI ¥ THAPOKCUIBI METAIIOB. 3aBUCHUMOCTh
CBOMCTB 3THX COCIMHEHUHN OT CTETICHEH OKHCIICHHUS METAJIJIOB. 3HAYCHNE METAIUIOB B IPUPOJIC U KU3HU OPTaHU3MOB.

Koppo3us wmeranaoB. Ilonarne xopposnu. XuMHUEcKas KOPPO3HA. ONEKTPOXUMHYECKAs KOPPO3HUSL.
CnocoOBbl 3alIUTHl METAIIJIOB OT KOPPO3HH.

O0mue cnoco0bl MOJIYyYeHHST METAIIOB. MeTauibl B Ipupoje. MeTauryprusi U ee BUIBL: TUPO-, THIPO- U
ANEKTPOMETAILTYPrHsl. DJICKTPOJIU3 PACILIAaBOB U PACTBOPOB COSAMHEHUN METAJUIOB U €r0 MIPAKTHYECKOE 3HAYCHHE.

Hemeranasl. Ilonoxkenne HemeTamoB B Ileproamdueckold cHCTeMe, OCOOEHHOCTH CTPOCHHS WX aTOMOB.
DNeKTPOOTPHUIATENFHOCTh. HeMeTammsl — mpocTeie BemiecTBa. VX aTOMHOE W MOJIEKYISIDHOE CTpPOSHHE WHX.
Amnotponusi. XUMUYECKHE CBOWCTBA HeMmeTauioB. OKHCIUTENIbHBIC CBOWCTBA: B3aUMOJICHCTBHE C METaJUIaMHU,
BOJOPOZOM, MEHee DJIEKTPOOTPUIATEIHHBIMH  HEMETAINIaMH, HEKOTOPBIMH  CJIOXHBIMH  BEIIECTBAMHU.
BoccranoBuTenbHbIE CBOWCTBA HEMETANIOB B PEAKIUAX € (TOPOM, KHCIOPOJIOM, CIIOKHBIMH BEIIECTBAMH —
OKUCIIUTEIISIMU (a30THOM U CEPHOU KUCIOTaMH H JP.).

BaaropoaHbie ra3pl. DJICKTPOHHOE CTPOCHUE aTOMOB OJIArOPOJTHBIX Ta30B U OCOOCHHOCTH MX XUMUYECKUX U
(hM3UYECKUX CBOMCTB.

CamocTosTenbHas paboTa 00yJarouxcs:
Brinonnenue ynpaxxHeHui. Penienue TecTos.

2,5
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Tema 3.4,
OcHOBHBIE
KJI1aCChI
HEOPraHmYecKux
W OPTaHNYeCKHX
coeTHHEHH.

ConeprxkaHrue yaeOHOTO MaTepraa

Bonopoansie coennHennsi HeMeTaoB. [lonyyeHne amMmmMuaka M XJIOpOBOJOPOJA CHHTE30M M KOCBEHHO.
Ouzudeckre cBoiicTBa. OTHOIIEHNE K BOJIE: KUCIOTHO-OCHOBHBIE CBOMCTBA.

Okcuabl M aHTHAPHABI KAapOOHOBBIX KHCJI0T. HeconeoOpasyromme u coiieoOpasyromme OKCHIBL.
Kucnorneie okcunapl, ux cBoicTBa. OCHOBHBIE OKCHIBI, MX CBOHCTBAa. AMQOTEpHBIE OKCHIBI, MX CBOWCTBA.
3aBHCUMOCTb CBOWCTB OKCHIOB METAJUIOB OT CTENEHU OKUCIICHHS. AHTHAPUABI KapOOHOBBIX KHCIOT KaK aHaloTH
KHUCJIOTHBIX OKCUJOB.

Kucinorsl opranuyeckue u Heoprauuyeckue. KuciioTsl B CBeT€ TEOPUHU ANEKTPOIUTHUECKONW JUCCOLMALINN.
Kucnotsl B cBeTe mporonutuueckoit Teopuu. Kinaccudukanus opraHudeckuX W HEOPTaHHUYECKHX KHcIOoT. Oomme
CBOICTBa KHCJIOT: B3aUMOJICUCTBHE OPraHUYECKUX W HEOPTraHUYECKUX KHUCIOT C METaUlaMH, OCHOBHBIMU U
aM(OTEepHBIMA OKCHIAMH W THAPOKCHIAMH, COJIIMH, OOpa30BaHWE CIOXKHBIX 3(GUpOB. OCOOEHHOCTH CBOMCTB
KOHUEHTPUPOBAHHOM CEPHOU U a30THOM KHCJIOT.

OcHoBaHMsl OpraHnyeckue M HeopraHuveckue. OCHOBaHHMA B CBET€ TEOPHUU DJIEKTPOIUTHUYECKON
muccorarni. OCHOBaHUS B CBETE MPOTOJIMTHYECKOW Teopuu. Kitaccmbukaius opraHHYECKHX W HEOPTaHHMYECKUX
OCHOBaHWI. XWMHUYECKHE CBOHCTBa MIENOYeH M HEPACTBOPHMBIX OcCHOBaHWH. CBOHCTBa OECKUCIOPOIHBIX
OCHOBaHMI: aMMHaka ¥ aMUHOB. B3anMHOe BIMsSHNE aTOMOB B MOJIEKYJIE aHMJINHA.

AMdoTepHble oOpraHuYecKHe W HeOPraHMYecKue coeadumHeHUsl. AM(QOTEpHBIE OCHOBAaHHSI B CBETE
MIPOTOJUTHYECKON Teopuu. AMGPOTEPHOCTh OKCHAOB M THIPOKCHIOB TEPEXOAHBIX METAJUIOB: B3aUMOJIEHCTBHE C
KHCIIOTaMU M LIeJI0YaMHu.

Conn. Kiaccubukamuss u XuMAdecKue CBOWcTBa cojeil. OCOOEHHOCTH CBOMCTB COJIEH OpraHMYECKUX M
HEOPraHUYECKUX KUCTIOT.

I'eneTnyeckas CBSI3b MKy KJIaCCAMM OPraHNYeCKMX U HEOPraHn4yeckux coegunenui. [lonsrue o
FEHETUYECKOM CBSI3U M T€HETUYECKUX Ps1Iax B HEOPIraHUUECKOW U OpPraHUYECKOW XUMUH. [ eHeTndeckue psiibl
MeTauta (Ha IpuMepe KajIbIis U JKelle3a), HeMeTaia (Cepbl B KPEeMHHS ), TIEPEXOHOT0 dIeMeHTa (IIHHKA).
['enernyeckue psiibl U TeHETHYECKAsI CBA3b B OpraHNYecKoil Xxumun. EAMHCTBO MUpa BEIECTB.

CamocrositenpHast paboTa 00yJaromuxcs:
Brimonnenne ynpaxaenuit. OcyliecTBiIeHHE LENOYEK NEPEX0/I0B.

Tema 3.5.
Xumusa
3JIEMEHTOB.

S-DJ1eMeHThbI

Bopopoa. [IBoiicTBEHHOE MOJOKEHUE BOJOPOAA B Nepuoaudeckoil cucteme. M3otonsl Bogopona. Tsokenast
Boaa. OKHCITUTENFHBIE U BOCCTAHOBUTEIIBHBIE CBOMCTBA BOJIOPO/IA, €r0 MOJydeHHe U IpuMeHeHune. Poib Bomopona B
JKUBOM U HEXKUBOM MTPUPO/IE.
Boga. Poinb Bosl Kak cpeaoo0pa3yroIiero BEecTBa KIETKU. DKOJIOTHYECKHE aCTIEKThHI BOJOIOIb30BaHMS.

OnemenTsl |A-rpynmnel. lllemounsie MmeTamel. OOIas XapaKTepUCTHKA MEIOYHBIX METAVIOB HA OCHOBAHHH
nosiockenus B [lepuonnyeckoit cucreme annementos J1. Y. MenneneeBa u ctpoeHus aTroMoB. [losydyeHue, pusndeckue
Y XUMHAYECKHUE CBOMCTBA MIEIIOYHBIX METAUIOB. KaTHOHEI MIEIOYHBIX METAUIOB KaK BaKHEHIass XumMudeckas Gopma
HUX CYLICCTBOBAHHS, PEryJSITUBHAS POJb KATHOHOB Kallusi M HATpusl B KUBOU KieTke. IlpuponHblie coeauHeHUs
HATpUs U KaJlks, UX 3HAUCHHUE.
JnemenThbl |IA-rpynnbl. OOmias XapakTepUCTHKA IEIOYHO3EMENBHBIX METaUIOB W Marfdus Ha OCHOBaHWH
nonoxeHus B [lepuognyeckoil cucreme anementoB /. V1. MenaeneeBa u crpoenust atromoB. Kanbiuii, ero
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nosydeHne, (U3NYeCKNe W XUMUYECKHE CBOWCTBA. BakHeWIne COEOMHEHHs KallbLiUs, WX 3HAYeHHE U
npumeHenue. Kanpuuii B mpupoze, ero O1Monoruueckast poib.

p-DJ1eMeHThbI

AnroMuHuUi. XapakTepucTUKa aJlOMUHUS HA OCHOBAaHUU MOJ0XKeHUs B [lepruoaudeckoi cucteme 3JeMEeHTOB
J.U. MenneneeBa u ctpoenus aroma. [lonydyenue, ¢usnyeckre 1 XMMUYECKUE CBOMCTBA allOMHHUS. BakHeiimme
COEIMHEHMS ATIOMUHMS, UX CBOMCTBA, 3HAaUEHNE U MPUMEHEHue. [IpupoaHble coeTMHEHNS aTIOMUHUS.

Yraepon u kpemunii. OOmas XxapakTeprucTHKa Ha OCHOBAHWHU WX ToJiockeHus B Ileproandeckoit cucteme /.
W. Menneneesa u crpoenus atoma. [IpocTsie BemecTBa, 00pa3oBaHHbIE 3TUMHU deMeHTaMHi. OKCHIBI U THAPOKCHIBI
yriepoja u KpeMHus. BaxHeiime conu yroasHOM U KpeMHHEBOU KUCIOT. CHUIMKaTHAs TPOMBIIIIICHHOCTD.

I'anorensl. OOmIas xapakKTepUCTHKA TAIOTEHOB Ha OCHOBAHHUY MX TTOJIOKEHUS B
ITepuoanueckoiicucremesnementon J{. . MeHneneeBa 1 CTpoeHMs aTOMOB. ['alioreHbl — MpOoCThIE BEIECTRA:
CTpOEHHE MOJIEKYJI, XUMHUYECKHE CBOMCTBA, MOJIy4YeHHE U IpUMEHEeHNEe. BaxkHelre coeTMHeHNsI TaloreHOB, UX
CBOMCTBA, 3HAUCHUE U MPUMEHEHHUE. I agoreHsl B mpupoae. bruomorudeckas pojiasb raJlorcHoB.

Xaabkorenbl. OOImas XapaKTepHUCTHKAa XaJdbKOIC€HOB HAa OCHOBAaHMH WX IOJOXKeHHA B Ilepmommueckoit
cucreme anemeHtoB J[.M. MenneneeBa M CTpOeHHMS aTOMOB. XaJbKOTe-HbI — IPOCThIE BELIECTBA. AJUIOTPONHMSL.
CrpoeHue MOJICKYJI aJJIOTPOIHBIX MoauduKanmuid U ux cBoicTBa. [lonyueHrne u NpUMEHEHHE KHCIOpOJa U CEphL
XanpKOTeHBI B IPUPOJIE, UX OMOJIOTHYECKas POIIb.

OnemenTnsl VA-Trpynnbl. O0mas XxapakTepUCTHKA YJIEMEHTOB 3TOM IPYIITBEI HA OCHOBAaHWU MX ITOJOXKEHUS B
Ilepuognueckoit cucteme snementoB [[. M. MenaeneeBa u crpoeHus atoMoB. CTpOEHHE MOJICKYJBl a30Ta W
AUTOTPONTHEIX Momupukammii hochopa, UX GU3MUESCKHE W XUMHYECKHE CBOWCTBA. BOIOpOmHBIE COCOMHECHHS
anemMeHTOoB Y A-rpymmbel. Okcuubl a3ota U Gocdopa, COOTBETCTBYIOMHE UM KHACIOTHL. Coii 3THX KUCiIoT. CBoiCTBA
KHCJIOPOJIHBIX COeNWHEHUH a3ora U ¢ocdopa, MX 3HAUCHHE U MpUMEHEeHHe. A30T U ¢ochop B mpupojae, uX
OHOJIOTHYECKAS POIIb.

OuemeHTsl |VA-rpynnsi. O0miasi XxapakTepuCTHKA SIIEMEHTOB STOU T'PYIIITEI HA OCHOBAaHWH MX TTOJIOKEHUS B
[lepuoanueckoii cucreme anemeHToB [l. M. MenneneeBa u cTpoeHus: aTOMOB. YTIEpo U ero aiorponusi. CBoiicTa
AJUIOTPOITHBIX MO[II/I(l)I/IKaHI/Iﬁ yriepoJa, ux 3Ha4CHUEC U MPUMCHCHHC. OKCI/I,Z[BI " TUAPOKCHUIBI YIJICpOJa U KPEMHHA,
uX XuMmudeckue cBoiictBa. Conu  yrompHOW MW KPEMHHEBBIX KHCJIOT, WX 3Ha4YeHWE W IPUMEHEHHE.
[IpuponooOpasyrorias poib yriepoza Uit )KHUBOW U KPEMHUS JIJIsT HEKUBOU TIPUPOIBL.

d-DyeMeHTBI

Ocob6ennoctu crpoerusi atromoB d-anementoB (IB-VIIIBrpymm). Meap, HHHK, XpoM, *kKeje30, MapraHell Kak
MPOCThIE BelIecTBa, WX (HU3MUECKWe M XWMHUYECKHe CBOiCTBa. HaxoxkmeHue 3TUX METa/uioB B TIPUPOAE, HX
MMOJIY4YE€HUEC M 3HAUCHUC. COG}II/IHGHI/IH d-3J'[eMeHTOB C Pa3JIMYHBIMHU CTCIICHAMU OKHCJICHHA. XapaKTep OKCHIOB U
THAPOKCHJIOB 3TUX JIEMEHTOB B 3aBHCHMOCTH OT CTETICHH OKHCIIEHUS] METaJlIa.

CamocrosiTensHast padoTa 00yJaromumxcs:
IloaroroButs nokman mo Temam: «Pons Bojopoja B JKMBOM M HEXUBOW mpupone», «llpuponHsie
COETMHEHHS HATPHUS U KaJIWs, UX 3HAaUeHHEY, «A30T 1 pocdop B Iprpoze, nX OMOIOTHIECKas PONIbY.
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Tema 3.6.
XuMus B JKH3HH
00I1IIeCTBA.

XuMHSI M TPOU3BOACTBO. XUMHUYECKas MPOMBIIUIEHHOCTh M XUMHUYeckrne TexHojoruu. CeIpbe s
XUMUYECKON MPOMBIIIIEHHOCTU. Boja B XUMUYEeCKOM MPOMBIIIIICHHOCTH. DHEPIHsl A1 XUMUYECKOTO POU3BOICTBA.
Hayunble npuHIIMTIBI XUMUYECKOTO TTPOU3BOICTBA. 3alllUTa OKPYKAIOMIEH Cpeasl M OXpaHa TpyAa MPH XHMHUYECKOM
nponsBozcTBe. OCHOBHBIE CTAIMHA XUMHUYECKOTO MTPOn3BoicTBA. CpaBHEHME TIPOM3BOICTBA AMMHAaKa U METAHOIIA.

XuMusl B CeJIbCKOM XO03sliicTBe. XMMH3AIUsl CEIBCKOTO XO3SIMCTBA U €€ HampaBieHus. PacTeHus u mousa,
MTOYBCHHBIN MOTJIONIAOIINN KOMIUIEKC. Y T0OpeHUs 1 UX Kinaccuukaius. XUMHYSCKUE CPEACTBA 3alUThl PACTCHUM.
OtpuriaTenbHbIEe TTOCIEACTBUS IPUMEHEHSI TIECTUITHIOB 1 00ph0a ¢ HIMH. XUMH3AIHS KUBOTHOBOICTBA.

XuMusi M IKOJOTHsl. XHWMHUYECKOE 3arps3HeHHE OKpyXkKaromed cpenbl. OxpaHa rumpochepsl OT
XUMHYECKOT0 3arpsizHeHus. OXpaHa IMOYBBI OT XMMHYECKOro 3arps3HeHus. OxpaHa aTMochepbl OT XUMHYECKOTO
3arpsizHeHust. OxpaHa (propsl 1 hayHBI OT XUMHUYECKOTO 3arpsi3HeHNs. BHOTEeXHOMOTHS 1 TeHHAsI MH)KSHEPHSL.

XuMHUS U MOBCeTHEBHAS KM3Hb YesaoBeka. JlomammHsas anteka. Motomue u gucTtsue cpeacrsa. CpeacTea
O0OphOBI C OBITOBBIMH HAaceKOMBbIMU. CpeicTBa JIMYHOH THTHCHBI U KOCMETHUKH. XUMHUS M NHIA. MapKupOBKU
YIIAaKOBOK MNHUIICBBIX W THTHUCHUUYCCKUX INPOAYKTOB MU YMCHHUC UX YUTATh. DKonorus JKUWIHNIIA. XuMHs U TeHeTHKa
YeIoBeKa.

CamocrosiTensHast padoTa 00yJaromuxcs:

[TonroroBUTh MOKIaA MO Teme: «3al[uTa OKpYKarouieil cpeibl M OXpaHa Tpylda HPH XUMHYECKOM
HPOU3BOJICTBEY.

[ToaroroButs npeseHTanuio «CpeacTBa OBITOBON XUMHH U JICKAPCTBEHHBIX MTPENapaTOBy

JudpepeHunpoBaHHbIil 3a4eT

MakcuMaibHas yueOHas Harpy3ka

162

I[J'IH XapaKTCPUCTHUKH YPOBHS OCBOCHUA y‘IC6HOI‘O Martepuaia UCIOJb3YIOTCA CICAYIOIINC 0003HAYEHMS:

1. — o3HaKOMHTENBHBIN (Y3HaBaHHE paHee U3YUYECHHBIX 00BEKTOB, CBOICTB);

2. — PeNpPOAYKTHUBHBIH (BBINOIHEHHE JISITEIFHOCTH 110 00pa3Ily, HHCTPYKIUH W MOJ] PYKOBOJICTBOM);

3.— HpO,I[yKTI/IBHHﬁ (HHaHHpOBaHI/Ie 1 CaMOCTOATEJIBHOC BBINIOJIHEHUE ACATCIbHOCTH, PCIICHUC HpO6J'I€MHbIX 3az[aq).
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45.
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0.
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22,
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24,
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26.
27,
28.
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32.
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34.
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36.
37.
38.
39.
40.
41.
42.
43.

Tembl pedpepaToB, HHAMBUAYAJIBHBIX IPOEKTOB

AKTUBHUPOBAHHBIN yrojib. SIBIeHHE aicopOum.

AMop(dHbIe BelecTBa B IPUPOJIe, TEXHUKE, OBITY.

AHTUOMOTUKH — MOLITHOE OpY>KHE.

A»3p0o30JI1 U UX TPUMEHEHUE B MEAUIIMHCKON MTPAKTHKE.

benku v UX 3HaUYE€HUE B IUTAHUH YEIOBEKA.

buorexnonorusa u reHHas nHxeHepusi — texHonorun XXI Beka.

ButamuHbl 4 UX pOJIb B KU3HEIEATEIBHOCTH YEJIOBEKA.

Bo3nyx — npupoaHas cMech ra3os.

Bxutag oTe4ecTBEHHBIX YUEHBIX B CO3JaHUU COBPEMEHHBIX MPOTUBOUH(EKIIMOHHBIX CPECTB.
Bxrnag oTedecTBEHHBIX YUEHBIX B PA3BUTHE TEOPUH JICKTPOIUTHUYECKON TMCCOIUAIINH .
Bxiiag M.B. JIomoHOCOBa B pa3BUTHE XUMHUH KaK HAYKH.

Boga xak peareHT u cpena Juisi XMMUYECKOro Ipolecca.

Bo3HUKHOBEHME U pa3BUTHE CaXapHOTO IPOU3BOACTBa B Poccuu.

Bpems B xumun. CKOpoCTh XUMHUUECKON PEaKIMU - OT YETr0 OHA 3aBUCUT?
Bce o Buramune C.

BripamuBanue KpUCTaIIOB MPU PA3IMYHBIX BHEIIHUX YCIOBUSX.

['myramar HaTpus — NpUYMHA UILEBOM HAPKOMAHUH.

Jedurut 371eMEHTOB ¥ BHEIIIHOCTbD.

Juernyeckuii 3aMEeHUTENb caxapa acapTaM - TOKCUYHOE BEIIECTBO.
Jlo6aBKH, KpacuTEIU U KOHCEPBAHTHI B IMUILEBBIX MPOTYKTaX.

Kene3o B Hael KU3HU.

JKupsl: Bpea v moJib3a.

Kunkue cpeactsa Juist MbIThsI IOCY/bI.

Kuzub u gesrenbHocts C. AppeHuyca.

Kuznp n gesrenpHOCTh . [I9BHM

3aiuTa 030HOBOTO SKpaHa OT XUMUYECKOTO 3arpsi3HEHUSI.

3HaueHue pacTBOPOB JIJIsl OMOIOTHH U MEAHUIIUHEI.

3HaKM Ha MUIIEBBIX YIAaKOBKaX.

N3ydenue hepMEHTaTUBHON aKTUBHOCTH OMOJIOTUYECKHX KHUJIKOCTEH.
HMmenHbIe peakiiy B OpraHM4eCKON XUMHUH.

Hcropust oTKpBITHA U CO3aHUS IEPBOTO TPOTUBOBUPYCHOT'O CPEJICTBA.
HckyccTBEHHBIE KUPBI - YTPO3a 3I0POBBIO.

Moy B poIyKTax NMUTAHKS M BINSHKUE €r0 HA OPraHU3M 4YeJIOBeKa.

Kak 3anaxu BIusIOT Ha yenoBeka?

Kanbumii - UCTOYHMK XKU3HH, 310POBBS U KPACOTBHI.

Karasnor 3anuMarenbHbIX XUMHUYECKUX OTBITOB.

KucnoTHbI 10%Ab U €0 BIMSHUE HA KOJIOTHIO.

Kocmernueckue renm, CyCeH3uu U SMYJIbCUN: TPUMEHEHUE B MEAUIIUHE
Kodeun u ero BnusiHuE Ha 310POBbE JTIOACH.

Kpacurenu u mpoiyKThl mUTaHUSI.

Jlaypeatst HoGeneBckoii mpeMun B 00J1aCTH XUMUHU.

MBpu10: BCTOPHS U CBOWCTBA.

HanoTtexHoorust kak NpuOpUTETHOE HAIIPaBJICHUE Pa3BUTHUS HayKU U MPOU3BOACTBA B Poccuiickoit
®enepanunHUTpaThl 1 MX OHOJIOTHYECKasT POJIb.

HoBunku dapmakonoruu.

Oprannueckue sapl U TPOTUBOSIIHSL.

Oprannueckue BeIecTBa — TOKCUKAHTBI U aJlJIEPreHbl B OKpYXalollen cpee.
OxpaHa OKpYXarIlleil cpeapl OT XHMHUYECKOro 3arpsA3HeHHs. KoJnyecTBEHHBIE XapaKTePHUCTUKHU
3arps3HEHUS OKPYKAIOLIEH Cpeibl.

[leHnIWIIIMH - UICTOPUS BOSHUKHOBEHHS.
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49.
50.
51.
52.
53.
54.
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56.
57,
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64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74,
75.
76.

[TekTHH 1 €ro BIMSHUE HA OPTraHU3M YEJIOBEKa.
[Tepekuch Bonopoaa.

[IpoTrBOBUPYCHBIE CPENICTBA.
[TpoTuBOMH(pEKIIMOHHBIC CPEICTBA.

[TonusTUIIeH — 3HAKOMBIA HE3HAKOMEII.
[ToBapeHHas COJIb KAK XUMUYECKOE ChIPhE
PactBops1 Bokpyr Hac. Tumsl pacTBOpOB.

Peakuuu ropeHust Ha IPOU3BOJICTBE U B OBITY.

Cepa u ee coelMHEHHUS.

CrnydaiiHble OTKPBITUSI B XUMUH.

CoBpeMeHHbIE METO/IbI 00e33apaKMBaHUS BOJIBI.
CocraB u nedeOHbIe CBOMCTBA MPUPOTHON MUHEPATHLHOU BOIBI
Caxap u caxapo3aMEHUTENU: 32 U IPOTHB.
CuHTeTHYECKHEe MOIOIIUE CPEACTBA U UX CBOMCTBA.
Copa: 3HaKoMasi ¥ HE3HaKoMasl.

TokcuuHast KpacoTa.

TOKCHKaHTBI U allIepreHbl B OKPYKAIOIIEH cpefe.
VYTI1eBOIbI ¥ X POJIb M 3HAYEHHUE B KU3HH YETIOBEKA.
Y nuButenbHbIe "cepeOpsHbIC" peaKInu.

docdop, ero cBONCTBA U AJUIOTPOITHBIC U3MEHEHHUS.
dororpadus 1 XuMus.

depMEeHTHI U UX UCTOJB30BaHUE B OBITY U HAa MPOU3BO/ICTBE JIEKAPCTBEHHBIX CPEJICTB.

[ITokonan:moyie3Hoe UK BpeIHOE JAKOMCTBO?

[ITenk HaTypaibHbIA U UICKYCCTBEHHBIM.

XITOprpOBaHKUE BOJIbI: IPOTHO3BI U (PAKTHI.

XUMHS — COIO3HUK MEJIUIUHBI.

XUMHUYECKHE MaTEepHaIIbl Uil CO3/1aHUsI HICKYCCTBEHHBIX OPTaHOB.
XHWUMUKH, COBEPUIMBIINE OTKPBITHS B OPTAHUYECKON XUMHH
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3. YCJIOBUS PEAJIN3AIINU YUYEBHOMU JAUCHUAIIJINHBI
OY/. 10 XUMUs
cnenaJbHOCTEL 34.02.01 CecTpHHCKOE 1€J10

OcBoenue nporpamMmbl yueOHoH auciiuinabl OY 1,10 « Xumusy mpeanoiaracT Haaudue
B TpodecCHOHAIBHOW 00pa3oBaTebHONM OpraHu3alMK, peATH3yIoIIeH 00pa3oBaTeIbHYIO
mporpamMmy cpemaHero oOmiero oOpazoBanust B mpenenax ocBoenus OITOIT CIIO wa 6aze
OCHOBHOT'O 00IIero o0pa3oBaHus, KaOMHETa XUMHH,0H K€ MOXET SBIATHCSI U J1a0OpaTOPHBIM
KaOWHETOM JUTSI BHITIOJTHEHUS TIPAKTHYECKUX 3aHATHM.

[Tomemenne  kaOuHETa  JODKHO  YIOBIETBOPATH  TpeOoBaHusiM  CaHHTapHO-
snuaeMuonornueckux npaswi U HopMaTuBOB (CanlluH 2.4.2 Ne 178-02) m ObITh OCHAIICHO
TUIOBBIM  O0OpYZOBaHWEM, YKa3aHHBIM B HACTOSIIMX TpeOOBaHHWSAX, B TOM YHCIIE
CHEIMAIM3UPOBAHHON yueOHOW MeOenpl0 W CpelcTBaMU OOYYCHHsI, JOCTATOYHBIMHU JUIS
BBITIOJTHECHUS TPEOOBAaHUN K YPOBHIO MTOJATOTOBKHA 00YYaIONTHUXCSI.

B kabunere MOWKHO OBITH MYJIBTHMEIUWHOE OOOpYyIOBaHHE, MOCPEIACTBOM KOTOPOTO
YY4aCTHUKUA 00pa30BaTEIBHOTO MpOoIecca MOTYT MPOCMATPUBATh BU3yalbHYI0 MH(OPMALIUIO IO
XUMHH, CO37aBaTh MPE3CHTAINH, BHICOMATCPHAIIBI U T. TI.

ObopynoBanue y4eOHOTr0 KaOuHeTa:
Jlocka knaccHasl.

Cton u cTyn 1S IpernojaBaTersi.

CToJbI ¥ CTYNBS U1 CTYICHTOB.
KunxubIii mikad.

Ikadsl A58 UHCTPYMEHTOB U IPUOOPOB.

Y4eOHOo-HaIIAIHBIE TOCOOUS:

[Tepuoanueckas cuctema snementoB J|. T.Menzaeneesa (100*140).

Tabmuier Opranudeckas xumus (7 Tabmui).

Komnexkunn «TomnuBoy, «HepTh 1 BaykHelIME TPOIYKTHI €€ nepepadoTkuy, «MuHepaisl U
TOPHBIE OPOJBI».

JnnakTnyeckui MaTepuall.

Texnuueckue cpesicTBa 00y4eHUs:

HoytOyxk.

NHTepakTuBHAs JOCKA.

IIpoexrop.

IIporpamMHOe oOecnieueHue il NOIb30BAHUS IEKTPOHHBIMU 00pa30BaTEIbHBIMU PECYPCAMHU.

Anmapatypa u npuoopsI

JIaGopaTopHBIii KOMIIEKC /sl TIPOEKTHON JESATEIbHOCTH IO €CTECTBO3HAHUIO.
JlabopaTtopus nudpoBas mo XuMuu (6a30BbIA YPOBEHB).

[Ika¢ BBITSKHOI.

Pedpaxromerp RL.

JlaGopaTopHble HHCTPYMEHTBHI, IOCY/1a, PEaKTUBBI, 00eCIIeUNBAIOIINE TPOBEACHUE MPAKTHIECKUX
3aHATHI
Apeometp 154/05.

1. Apeomerp 174/04.

2. CnuprtoBka 1abopaTopHasi.

3. ITlpubop nosydeHwus ra3os.

4. IlltatuB ajst npoOHPOK.
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PH-metp-munnuBonst™MeTp pH-150M.

Becrw1 1aboparopHsie.

Apeometpsr ACII-2 .

Apeomertp s ciupta ACII-1.

9. banka 250Mi1, TEMHOE CTEKIIO.

10. Banka 60Mi1, CBETIIOE CTEKIIO.

11. Banka 60mi1, TEMHOE CTEKIIO.

12. bropetka 1-1-2-10-0,05 c kp, (b).

13. Boponka B-56x80(X).

14. 3axxum npoOUpPOYHBI.

15. Konba bynzenal-500mi ¢ TyOycom.

16. Kon6a KH-1-100-29/32(X).

17. Kon6a KH-1-50-14/23(X).

18. Konb6a mepnast 2-100-2 IIM (ct.mmp.) (X).
19. Konba mepnas 2-50-2 I[IM (ct.op.) (X).

20. Kon6a I1-1 500-29/32 (X).

21. Mensypka S0MIL, 1. 1.-5M1.

22. MukponuneTka noiaHeii cims 2-1-2-0,1 (B).
23. ITunietka 6-2-5 (5mn) (B).

24. Tlpooupku I11-16-150.

25. CnpunnioBka Ne 3 A pe3uHOBas.

26. Craxan BH-100 ¢ meTkoii (X).

27. Crakanuuk ams B3B.CH-45/13(40x40)XC.
28. Crakanuuk Juts B3BemuBanus CB-19/9.

29. Crynka dapdoponas Ned(100mm) ¢ mectom Ne2.
30. Turmum Beicokue No2,8 mut (26x33).

31. Tepmometp TJI-2M Ne2 (0+100)11.1.-1,0.

32. Turmm Huskue N2, Smit (26x20).

33. Hacosoe crekio d=6cm (Uexus).

34. Yamra BemmapurenbHas 20mit Nel.

35. Hamka 6uonornyeckas (ITerpu) UYbH 80*15.
36. II{MmIb! TUTeITbHEIC.

37. Dxcukarop 25-240 Ge3 kpaHa.

38. LllraTus mabopaTopHbIii kKoMOMHUpOBaHHBIHN [11J16.
39. Jlocka nnst cymiku xum. [Tocymsl.

40. Heopranudeckue BEIIECTBA, PEAKTUBBI, HHIUKATOPHI COTIIACHO MPOrpaMMe yaeOHOH
JUCIUTIIAHBL.

B 6ubnuoteunsii GoHI BXOAAT Y4eOHUKH W ydeOHO-meromuueckue KoMIUiekTsl (YMK),
PEKOMEHJ/IOBAaHHBIC WM  JIONYINIEHHBIC JUISI  HCIOJB30BAaHUS B MPO(HEeCcCHOHATBHBIX
00pa3oBaTEeNbHBIX OPraHU3aAIMAX, pPEATU3YIOIIUX O00pa30BaTENbHYIO MPOTPaMMY CPEIHEro
obmero oOpazoBanuss B mpenenax ocBoeHus OIIOII CIIO na 6a3e OCHOBHOTO OOMIETO
o0Opa3oBaHMUsl.

bubmuoreunsii  GoHI  MOXKET  OBITh  JOTIOJHEH  XWMHYECKOW  DHIUKIIOTICIUCH,
CIPaBOYHUKAMU, KHUTAMU JJI YTCHUS 110 XUMUHU.

B mporecce ocBoeHHS TporpaMMBbl YI€OHOW JUCIUTUTHHBI «XHUMHUS» CTYICHTBI JTOJKHBI
MMETh BO3MOXHOCTh JIOCTYIA K AJIEKTPOHHBIM y4EOHBIM MaTepHaliaM 10 XUMHUHU, UMEIOIUMCS B
CBOOOJHOM JocTyme B ceTH MHTepHeT (2JIEKTPOHHBIM KHHTaM, NPAKTHKyMaM, TecTaM,
matepuanam EI'D u ap.).
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3.2. UndopmanuonHoe odecniedeHne 00ydeHust

Ilepeyenb pekoMeHayeMbIX Y4eOHbIX W3AaHMil, UHTepHET - pecypcoB, JONMOJHUTEIbHOM
JIUTEPaTypPhbl

PEKOMEHIAYEMAS JIMTEPATYPA

151 cTyieHToB
OcHOBHbIE HCTOYHUKH:
Ia6puensu O.C. Xumus - M., U1 «Akagemusi», 2019.

JlonoJHUTe/IbHbIE HCTOYHUKM:

Epoxun 0. M. Xumusa. — M., UL «Axkanemus», 2014.

Xumus 10xi. [podunsuerit ypoens / 'abpuensn O.C.-- M. Ipoda,2010

Xumus 11k [podunsheii ypoens / 'abpuensa O.C.-.M. [dpoda.2010

OBC «KoHcynbTaHT cTyneHTa» [DneKTpoHHbIH pecype], Xumus: yaeOnuk / A. B. badkos,
T. .bapabanosa, B. A. ITonkos. - M.: 'DOTAP-Menaua, 2015.URL: http:/AMww.medcollegelib.ru

["abpuensn O.C., OctpoymoB WN.I'. Xumus: ydaeOHUK JUIsl CTYAEHTOB NPO(EeCCUOHATbHBIX
o0pa3oBaTeNnbHBIX OpraHU3allnii, ocBauBaroux npodeccun u crnenuanbuoctu CIIO. - M., 2017

I'abpuensn O.C. u gp. Xumusa. Ilpaktukym: yueO. mnocoOue s CTYIEHTOB
npodeccnoHanbHbIX ~ 00pa3oBaTEeNbHBIX  OpraHM3allMii, OcBauBaloluX mnpodeccun U
crnenuansaoctu CIIO. -M., 2017

['a6puensin O.C., JIsicoa I'.I'. Xumus. TecTsl, 3a1aun U yrpakHeHUs: yue0.mocodue st
CTYJCHTOB MPOQECCHOHATBHBIX 00pa30BaTCIbHBIX OpPraHU3alWi, OCBAMBAIONIMX MPOPECCHH H
cnemmanpHocTH CIIO. - M., 2017

Jns1 npenoxaBaresis

O6 oOpazoBanun B Poccuiickoit @enepamun: ¢denep. 3akon ot 2012 Ne 273-03 (B pen.
®enepanpubix 3akoHOB OT 07.05.2013 No 99-@3, ot Ne 120-®3, ot 02.07.2013 Ne 170-D3, ot
23.07.2013 Ne 203-®3, ot Ne 317-@3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-D3, ot Ne
84-®3, ot 27.05.2014 Ne 135-®@3, ot 04.06.2014 Ne 148-D3, ¢ u3M., BHeCeHHBIMU DeiepaibHBIM
3akoHOM 0T 04.06.2014 Ne 145-®3, B pen. ot ¢ uzMm. ot 19.12.2016.)

[Ipuka3 MunucrepctBa obpazoBanusi u Hayku P® or 31 nexabps 2015 r. N 1578 "O
BHECEHUU M3MEHEHUH B (eiepalibHbIi rocy1apcTBEHHBIN 00pa30oBaTeIbHbIN CTAaHIAPT CPETHETO
oOmiero oOpa3oBaHMs, YTBEP)KJIEHHBIM MNpuKa3oM MuHHUCTEpCTBA O0pa30BaHUS U HayKd
Poccuiickoit @eneparuu ot 17 mast 2012 r. N413"

[IpumepHass ocHOBHas oOpa3zoBaTelibHasE TporpaMma CpeaHero oOIero ooOpa3oBaHUs,
onoOpeHHas pemieHueM (eaepaabHOro y4eOHO-METOJUYECKOr0 OOBEAUHEHHUS IO O00IeMy
obpazoBanauto (mpoToko oT 28 utonst 2016 r. Ne 2/16-3).

CnankoB u ap. Xumus Juis mnpodeccHid M CHElHaTbHOCTeH TEXHUYECKOro NpoQuiis
(anmexkTpoHHOE TpuitokeHue). - M.,2017

[Tpuka3 MunucrepcTBa oOpasoBaHus u Hayku P® or 17.05.2012 Ne 413 «O6
YTBEpXKIEHUH (elepalbHOTO TOCYAapCTBEHHOTO O0pa30oBaTEIbHOTO CTaHIApTa CPEIHEro
(moHOT0) 00IIeT0 00pa30BaAHUSY.

[Tpuxa3z MunuctepctBa oOpazoBanus U Hayku PO ot 29.12.2014 Ne 1645 «O BHeceHUUN
n3MeHenni B Ilpukas MunucrepcrBa obpazoBanus u Hayku P® ot 17.05.2012 Ne 413 “O6
VTBEpXKIEHUH (elepalbHOTO TOCYAapCTBEHHOTO O0pa3oBaTEIbHOTO CTaHIApTa CPEIHEro
(moHOTO) 00I1IIeTO 00pa30BaHU ».

[Tucemo J[lemapraMeHTa TOCYJapCTBEHHOM NOJUTHKUM B cdepe MOArOTOBKH paboumx
kagpoB u JAIIO Munobpnayku Poccum ot 17.03.2015 Ne 06-259 «Pexomengauuu 10
OpraHu3aly  IOJyYeHMs] CpeJHero ooOmero oOpa3oBaHHMs B  Ipelenax  OCBOCHHS
00pa30BaTeNbHBIX MPOrpaMM CpPeaHETr0 MpodeCcCHOHATBLHOrO0 00pazoBaHusl Ha 0a3e OCHOBHOTO
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obmero oOpa3zoBaHusl ¢ y4eToM TpeOoBaHMH (heepabHBIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX
CTaH/IaPTOB M IMOJy4aeMOW MPOPECCHH WIH CHEIUAIBHOCTH CPEIHEro MpogeCcCHOHATHHOTO

00pa3zoBaHUsI.

INabpuensu O.C., JlsicoBa I'.I'. Xumusa: xuura mis mnpenojaaBatelis: y4eO.-METOJI.

nocobue. — M., 2012.

la6puensa O.C. u nap. Xumus 18 npodeccuid U CIeNUaTbHOCTEH TEXHHUYECKOTO
npodus (3MEKTPOHHOE MPUIIOKECHHUE).

HNuTepHer-pecypce

1. 3BC «KoHcynbpTaHT CTyAEHTa» [DneKTpoHHsI pecypc| // babkos A.B. O0mias u
neopranuueckas xumus. M.: TOOTAP-Menua, 2014. //URL.: http://Aww.medcollegelib.ru

2. DBC «KoHcynbTaHT cTyneHTa» [Dnekrponnsiii pecype] // Jlyannckas M.I'. O0mast xumust.
[Tocobue miast mocrymaronux B By3sl. M.: TODTAP-Meaua, 2010. //URL:
http://mww.medcollegelib.ru

3. Hudopmarnmonnsii caiit. deaepanbHbIi HEHTP HHPOPMAIMOHHO-00pa30BaTEIbHbBIX
pecypcoB [Dnexrponnbiii pecype] / URL: http://www. fcior.edu.ru

4. Wndopmanuonnslii caiit. UaTepueT-u3ganue 1 yuuteneid «EcrecTBeHHbIE HAYKI
[Dnexrponnbiit pecype] / URL: http://www.enauki.ru

5. HudopmaimoHHbIH callT. DNeKTPOHHBIN )KypHaT « XUMUKH U XUMHUS [ DNEKTPOHHBIN
pecype] // URL.: http:// www.chemistry-chemists.com

6. Hudopmanmonnsiii caiit. Anxumuk [Dnexrpornbiid pecype] / URL: http://www.alhimik.ru

4. KOHTPOJIb U1 OLIEHKA PE3YJbTATOB OCBOEHUSI YYEBHOHN

JUCHMIIAHBI
OVJI.10 XUMMSI

cneraabHOCTDh 34.02.01CecTpHMHCKOE 110

KonTposbu  omeHka  pe3yiIbTaTOB  OCBOCHUSA ~ y4eOHOM  JUCITUIUIMHBI
OCYIIECTBIISIETCS TIPENOJABATEIIEM B MIPOLIECCE MPOBEICHUS 3aHIATHM, a TAKXKE MPHU
BBITIOJTHEHUH 00YYarOIUMHUCS BHEAYTUTOPHBIX 3aTaHUH.

Conepxanue o0yueHHs

XapakTepucTUKa OCHOBHBIX BUOB JI€ATEIIbHOCTH CTYJEHTOB (Ha
YpOBHE YUEOHBIX ACHCTBUI)

Beenenne

HayuHnble MeTOIbI MO3HAHUS BEIIECTB U XUMHYECKUX SIBJIEHUW. POJIb
SKCIEPUMEHTA U TEOPUH B XUMHH. 3HAYEHUE XUMHUH MPU OCBOCHUU
npodeccuit CIIO u cnenumansuocteit CIIO ecrecTBeHHO-HAYYHOTO
npodusis mpodhecCHoHaTBLHOTO 00pa30BaHUSI.

@OopMyJIUPOBKA OCHOBHBIX IIOJIOKEHUM TEOPUU XHUMHUYECKOTO
CTPOCHHUSI OPTaHMYECKUX COEAMHEHUM U XapaKTepUCTUKA B CBETE
STOM  TEOpPUM CBOMCTB OCHOBHBIX KJIAaCCOB  OpPraHUYECKUX
COEIMHEHHU.

Ucnonws3oBanre B y4eOHONW W MpodhecCHOHATBHON NEeATeTbHOCTH
XUMUYECKUX TEPMUHOB U CUMBOJIMKHU.

Ha3panume  u3y4yeHHBIX  BEHIECTB 1O  TPUBHUAIBHOM  WJHU
MEXIYHApOAHOM HOMEHKJIAType M OTpPaXEHHE COCTaBa ATUX
COETMHEHUH C MTOMOIIBI0 XUMHUYECKUX (POPMYIL.

OtpaxxeHre XUMHUYECKUX TMPOIECCOB C TOMOIIBIO ypaBHEHUM
XUMHYECKUX PEaKIUi
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Paznen |. O6mme noHsATHSI, 3aKOHBI XUMUH.

1.1. Xumus — Hayka o
BeIIeCTBAX

VYMeHue naBaTh OINpEACICHHEe W OINEPHPOBaTh  CICIYIOIUIMMHU
XUMHNYCCKUMMU IIOHATHUAMU: BCIICCTBO, XUMHYECKUU DJICMCHT, aTOM,
MOJIEKYJIa, OTHOCHTEJIbHBIC aTOMHAsh U MOJICKYJISIpHAs MacChl, HOH,
AJIJIOTPOIINA, HU30TOIIkbI, XUMHNYCCKas CBA3b,
AIIEKTPOOTPHUIIATEIILHOCT, BAJICHTHOCTD, CTEIICHb OKUCIICHHUS, MOJIb,
MOJISIpHAasE Macca, MOJSPHBIA 00BEM TIa3000pa3HBIX BEIIECTB,
BEIIECTBA  MOJIEKYJIAPHOTO M HEMOJIEKYJSPHOTO  CTPOCHHSI,
pacTBOPBI, JIEKTPOJIUT M HEJICKTPOJHT, 3JICKTPOIUTHYCCKAS
JIMCCOIMALINS, OKUCIUTEIb M BOCCTAHOBUTEIb, OKHCICHHUE U
BOCCTaHOBJICHHE,  TEIUIOBOW  3(PQeKT  peakuuu, CKOPOCTh
XMMHYECKONH  PEaKkiuM, Karajlu3, XHMHYECKOe paBHOBECHE,
YIJICPOJAHBI  CcKeneT, (YHKIMOHAJIbHAS  TPyIIa, H30MEpHs,
TOMOJIOTHS

1.2. Crpoenue aToma

[lonstue 00 »SIEKTPOHHOMOPOUTATIM U DJIEKTPOHHOM OOJIaKe.
KBaHTOBBIC Unca: TJIaBHOE, OpOUTaIBLHOE (TOOOYHOE), MATrHUTHOE 1
cnuHOBOe. PacmpeneneHue SJCKTPOHOB 10  JSHEPTETUUCCKUM
YPOBHSIM, MOAYPOBHSM U OPOUTASIM B COOTBETCTBUU C IMPHUHIIUIIOM
HauMEHbIIIeH sHepruu, npuHuunoMm Ilaynu m npaBwiom ['yHpa.
DNeKTPOHHBIE KOH(MUTYpAIIK AaTOMOB XUMHUYECKHUX 3JIEMEHTOB.
BaneHTHBIC BO3MOKHOCTH aTOMOB XUMHYECKHX JJIEMEHTOB.
YcTaHOBKa 3aBHCHUMOCTH CBOMCTB XHMHUYECKHUX BEIIECTB OT
CTPOCHHS aTOMOB 00Pa3yIOIMUX HX XUMUICCKUX JICMEHTOB.

1.3. Ilepuoguveckuii
3aKkoH U [lepuoanueckas
CHCTeMa XMMHYECKUX
binemenTtoB /1. U.
MeHaeneeBa

YcraHoBKa NPUYMHHO-CIEACTBEHHON CBA3M MEXKIY COJEpKaHUEM
9TUX 3aKOHOB M HAMMCAHUEM XUMHUYECKUX (OpMYJ U ypaBHEHHH.
VYcraHoBKa  SBOJIOLMOHHOM — CYHIHOCTM — MEHJEIEEBCKOM U
COBPEMEHHON (OpMYIHPOBOK mepuoandeckoro 3akona J[. U.
MengeneeBa. OObscHeHHE (PU3MYECKOTO CMBICIA CHMBOJIMKHU
MEePUOANYECKON  TaOMUIBI  XUMHUecKux oiementoB JI.  U.
MenzeneeBa (HOMEPOB AJIEMEHTA, MEPUOJIA, TPYIIIbI) U YCTAaHOBKA
MPUYUHHO-CIICICTBEHHOM CBSI3M MEXKIY CTPOCHHEM aroMa |
3aKOHOMEPHOCTIMU U3MEHECHUS CBOWCTB 3JIEMEHTOB u
o0pa30BaHHBIX MMM BEIIECTB B mepuojaax u rpymnmnax.O0bsacHeHne
(U3MUECKOTO CMBICTIAa CHMBOJIMKH  TEPHOJMYECKON  TaOJIUIIbI
xumudeckux anemeHToB J[. M. MenzaeneeBa (HOMEpPOB JJIEMEHTA,
nepuoja, TPYMNMbl) M YCTAaHOBKA MPUYUHHO-CIEICTBEHHOH CBS3U
MEXKy CTPOEHHEM aTOMa M 3aKOHOMEPHOCTSIMU U3MEHEHUS CBOWCTB
AJIEMEHTOB M 00pa30BaHHBIX MU BEIIECTB B MEPHOJaX U TPYIIaX.
XapakTepucTKa 3JIEMEHTOB MaJIbIX W OOJIBIIUX TEPHUOAOB IO HX
nonoxeHuto B Ilepuoanueckoii cucreme /. . Menneneesa

1.4. Crpoenue BeniecTBa

YcraHoBKa 3aBUCMMOCTH  CBOMCTB XMUMHYECKHMX BEHIECTB OT
CTPOCHHS aTOMOB OOpa3yIOMUX WX XHUMHUYECKHUX DJIEMEHTOB.
XapakTepuCTUKAa BAXKHEUIIMX THUIOB XHMHUYECKHX CBSI3€H M
OTHOCUTEIBHOCTH 3TOW THUIIOJIOTUH.

OObsicHeHHEe 3aBHCHMOCTH CBOWCTB BEIECTB OT HX COCTaBa M
CTPOEHUS KPUCTAJUIMYECKUX PEIIETOK

1.5. [lonumepst

XapaKTepI/ICTI/IKa HCOPTraHUYCCKUX H OpPraHNnYCCKUX IOJIUMECPOB.
3HaueHHEe  HEOPraHUYEeCKUX  NPUPOAHBIX  TOJIUMEPOB B
(hOopMUPOBAHUHN OJHOW W3 TEOJOTHYECKUX OOO0JIOYEK 3eMIIh —
JUTOCHEPHI.

Krnaccudukanys nonuMepoB Mo pa3aIndHbIM PU3HAKAM.
OszHakoMJieHHE C oOOpa3laMu IUTACTMACC, BOJIOKOH, KaydyKoOB,
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MHHEPAJIOB U TOPHBIX MOPOJ.

1.6. lucniepcHblie
CHCTEMBI

Iloustue o AUCIICPCHBIX CUCTEMAX. 3Hauenue JAUCIICPCHBIX CUCTCM B
YKUBOM M HEKUBOU MPUPOJE U MPAKTUUECKON KU3HU YETIOBEKA.
[Tonydenue 30514 Kpaxmana.

BoinonHeHne XuMUYECKOr0 SKCIIEPUMEHTa B TIOJTHOM COOTBETCTBUH
C mpaBUIaMu 0€30MaCHOCTH.

Habmonenue, Quxcanus v omnucaHue pe3ylbTaToOB MPOBEIACHHOTO
JKCIEPUMEHTA.

Pemenne pacyeTHbIX 3adady O XHUMHYECKUM (opmynam U
YPaBHEHUSM.

1.8. PacTBOpHI

DopMyJIUPOBKA OCHOBHBIX MOJIOKEHUM TEOPUHU IICKTPOJIUTHYECKON
JMCCOLMAMU U XapaKTepUCTHUKA B CBETE€ ATOM TEOPUM CBOMCTB
OCHOBHBIX KJIACCOB HEOPTraHUYECKUX COCTUHECHUI.

@OopMyJIMPOBKA OCHOBHBIX IIOJIO)KEHUWA TEOPUM XHUMHYECKOIO
CTPOCHHUS OPraHWYECKUX COCIAMHEHUM M XapaKTepUCTHKAa B CBETE
3TOM  TEOPUM CBOWCTB OCHOBHBIX  KJIAaCCOB  OpPraHUYECKUX
COCTMHEHUN.

IIpurotoBieHue pacTBOPOB PA3TUUYHBIX BU0B KOHIICHTPALIUH.
BrinosiHeHUE XMMHUYECKOTO SKCIIEPUMEHTA B TIOJIHOM COOTBETCTBUM
C mpaBUIaMH 0€30ITaCHOCTH.

HaGmonenue, Qukcanus U omnucaHue pe3yibTaToOB MPOBEACHHOTO
SKCIIEPUMEHTA

Pa3nea Il. Opranuveckasi XumMus

2.1. Ilpenmer

OpPraHUYECKON XMMHUH.

Teopust cTpoeHus
OpraHNYECKUX
coeTMHEHUN

Ilonatne 00  OpraHMYecKOM  BeIIECTBE UM  OpPraHUYecKoOu
XxUMUAN.OCOOCHHOCTH ~ CTPOCHHUSI ~ OPraHWYECKUX  COCAMHEHUIA.
OcHoBHblE MONOXKEHUS Teopun crpoeHus A. M. byraeposa.
XHWMHMYECKOE CTPOCHME M CBOWMCTBA OPraHMYECKUX BEIIECTB.
Ilonatue 06 wu3omepun. CrocoObl OTOOpaKeHUs CTPOCHUS
MoJieKynbl. 3HaueHue Tteopuun A. M. BbyriepoBa st pa3BUTHS
OPraHUYEeCKOM XMMHHM M XUMHUYECKHX IPOrHo3oB. dopmynnposka
OCHOBHBIX  IIOJIO)KEHHH  TEOPUUM  XHMHYECKOIO  CTPOEHUS
OPraHUYECKUX COCIUHEHUN U XapaKTEPUCTUKA B CBETE YTOW TEOPUHU
CBOMCTB OCHOBHBIX KJIaCCOB OpraHMYecKuX coeauHeHuil. IlonsaTue
¢byHkuroHaIbHOM Tpynnbl. Kitaccudukaryst opraHMueckix BeIIecTB
no Tuny (QYHKUUMOHATBHOW Tpynnbl.OCHOBBI HOMEHKJIATYpPbI
OpPraHUYECKUX BELIECTB. THUIIBI XUMUYECKUX CBA3EH B OPraHUYECKUX
COEIUHEHUSAX M crnocoObl ux paspeiBa.Knaccupukanus peakuuii B
OpPraHUYeCKON XUMHH.

2.2. [lpenenvHBIC
YTIIEBOIOPO/IBI

[Tonsatue o0 yrimeBomopodax. DIEKTPOHHOE M TPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJIbI METaHa M JPYruX ajkaHoB. ['oMonormyeckuii
psg v u3oMepus mnapaduHOB. YCTaHOBKAa 3aBHCHUMOCTH CBOWCTB
XUMHYECKUX BEIIECTB OT CTPOEHHUS aTOMOB OOpa3yIONUX HX
XUMUYECKUX  JJIeMEHTOB. Mcmonp3oBaHne B y4eOHOH |
npoecCHOHABHON ~ IEATENBHOCTH XUMHUYECKHMX TEPMHUHOB U
CHUMBOJIUKH.

Ha3Banuve  M3yueHHBIX  BEUIECTB IO  TPUBUAIBHOM  WJIH
MEXIYHApOAHOM HOMEHKJIATYpe H OTpPaXEHHE COCTaBa JTUX
COEIMHEHUH C TOMOIIBI0 XUMUYECKUX (PopMyII.

OtpaxxeHre XUMHUYECKUX IPOIECCOB C TOMOIIBI0 ypaBHEHUI
XUMHUYECKUX PEaKIUH.

VYcraHOBKa 3aBUCMMOCTH MEXKIY KauE€CTBEHHOW M KOJUYECTBEHHOM
CTOPOHAMHU XUMHUYECKUX OOBEKTOB U MPOIIECCOB.

32



Pemenne pacueTHBIX 3a7ad [0 XUMHUYECKUM ¢dopMmynaM u
YPaBHEHUSIM

2.3. DTUIECHOBBIE U
TMEHOBBIE YIIICBOIOPOIBI

DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbl 3THIIEHA U
ankeHoB. ['omonormueckuil psa.  OCHOBHBIE TOHATHUS XHUMHH
BBICOKOMOJIEKYJIIDHBIX ~ COCIMHEHMM (HA TMpuMepe MPOAYKTOB
MOJIMMEPHU3ALUN AJIKEHOB, AJIKaJMEHOB u ux
rajoreHNpPOU3BOIHBIX ). Y CTaHOBKA 3aBUCUMOCTH CBOICTB
XUMHUYECKUX BEUIECTB OT CTPOEHHUS aTOMOB O0Opa3yloUIMX HX
XUMHYECKHX  JJEMEHTOB. Mcrmoib3oBaHue B y4eOHOM U
npoeccHOHAbHOM ~ EATENIBHOCTH XUMUYECKHMX TEPMHUHOB U
CHUMBOJIMKH.

Ha3Banne  M3ydeHHBIX  BEHWIECTB IO  TPUBUAIBHOM  WIH
MEXKIYHAPOAHOM HOMEHKJIAType U OTPaXEHUE COCTaBa JTUX
COEIMHEHUI! C MOMOIIBI0 XUMUUYECKUX POPMYII.

OTpaxkeHHe XHMMHUYECKUX TMPOIECCOB C TOMOIIBIO YpaBHEHUM
XUMHUYECKUX PEaKLUH.

YcraHoBKa 3aBUCUMOCTH MEXAY KAUECTBEHHOW M KOJIMYECTBEHHOM
CTOPOHAMU XUMHUYECKUX OOBEKTOB U MTPOLIECCOB.

Pemenune pacdeTHBIX 3aad MO XHMHYSCKHM Qopmynam U
YpaBHEHUSIM

2.4. AlleTUIIEeHOBBIE
YTJIEBOIOPOIBI

DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE AlCTHIIEHA U JPYTHX
AJIKUHOB.

VYcraHoBKa 3aBUCHMOCTH CBOMCTB XMMHUYECKHMX BEIIECTB OT
CTpPOCHHS aTOMOB OOpa3yIOIUX UX XHUMHYECKUX HJIEMEHTOB.
Ucnons3oBanre B y4eOHONW U MpodecCUOHATBHON NEeATeTbHOCTH
XUMUYECKUX TEPMUHOB U CUMBOJIMKHU.

Ha3Banme  u3y4eHHBIX  BEUIECTB 10  TPUBUAJIBHOW WM
MEXIYHApOAHOM HOMEHKJIATYype M OTpPaXeHHE COCTaBa JATUX
COCIMHEHUH C TTOMOIIBI0 XUMUYECKUX (HOPMYII.

OTpakeHHe XHMMHUYECKHUX MPOLECCOB C MOMOIIBI YpaBHEHHIT
XMMHYECKUX PEAKIUH.

VYcraHOBKa 3aBUCMMOCTH MEXKIY Kau€CTBEHHOW M KOJUYECTBEHHOM
CTOpPOHAMHU XMMHUYECKUX OOBEKTOB U MPOIIECCOB.

Pemenne pacyeTHBIX 3aad MO XUMHYECKUM (opmyrnam U
YpaBHEHUSIM

2.5. Apomatuyeckue
YTIIEBOZIOPOIBI

IIpencraBneHne 0  rOMOJIOTMYECKOMpsiJieapeHoB.  Pa3Butue
MpesicTaBlIeHU 0 cTpoeHnn 6en3ona. CoBpeMeHHbIE MTPeICTaBICHUS
00 D9JIEKTPOHHOM U MPOCTPAHCTBEHHOM CTPOECHUH OeH307a.
OO6pa3oBanre apOMaTUYECKOU TM-CHUCTEMBI. Y CTAHOBKA 3aBHCHUMOCTH
CBOWCTB XMMHYECKUX BEIIECTB OT CTPOEHHUS aTOMOB OOpPa3yOLIMX
WX XHUMHUYECKHX OJJeMeHTOB. lcmonbp3oBanue B y4yeOHOH U
npoheCCUOHATBHON  JIeATENbHOCTH  XMMHUYECKMX TEPMHUHOB U
CHUMBOJIUKH.

Ha3Banme  u3yueHHBIX  BEIIECTB IO  TPUBHAIBHOM WM
MEXIyHApPOJAHON HOMEHKJIAType W OTpaXCHHWE COCTaBa dTHX
COEIMHEHU ¢ TOMOIIBI0 XUMHUECKUX (HOpMyIT

Pemenune pacdyeTHbIX 3adady MO XHMMHYECKUM (opmyrnam U
YpaBHEHUSM.
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2.6. [Tpuponnbie
MCTOYHHKH
YTIIEBOJIOPOJIOB

[IpencraBnenne 0 HaXOXKAECHUHU B MPUPOJE, COCTaBe U (pU3MUECKUX
cBOMCTBax HE(MTH, MPUPOJHOTO W TIOMYTHOTO HE(PTIHOTO Ta3a,
KaMEHHOTO YIJis. YKa3aHHE JKOJIOTUYECKHUX AaCIeKTOB JOOBIYH,
nepepadOTKH U MCIIOJIb30BAHUS TOPIOYUX UCKOMIAEMBIX.
Cobmoienne mpaBuil 0E30MacCHOTO OOpaIeHUs] ¢ TOPIYUMU U
TOKCHYHBIMH BEIIECTBAMHU, JTAOOPATOPHBIM 000PYAOBAHHEM.
BrinmonHenne XuMu4ecKoro 9KCIICPUMCHTA B IMOJIHOM COOTBCTCTBHUU
C MpaBWJIaMH O€30MaCHOCTH.

Habmtonenue, ¢ukcanus u onmucaHue pe3yabTaTOB MPOBEACHHOTO
HKCIEPUMEHTA.

2.7. I'uipOoKCUIIbHBIC
COCMHEHUS

N3ydyenne crpoeHHsi U KIACCU(UKANMKA CIHPTOB. DJICKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHHE TMIPOKCHIIBHOM TPYIIbL. Y CTaHOBKA
3aBUCHUMOCTH CBOICTB XHMHYECKUX BCIICCTB OT CTPOCHHA aTOMOB
00pa3yIolMX HMX XHMMHYECKHX O3JEMEHTOB. lMcrmosp3oBaHue B
ydeOHOH M  NPOPECCHOHANBHOM  JCATEIBHOCTH  XHUMHYCCKUX
TEPMHUHOB M CHMBOJIMKH. PelleHHe pacyeTHBIX 3amad  II0
XUMHAYECKUM (HOpMyJIaM U ypaBHEHUSIM.

2.8. AJpIeruasl 1
KETOHBI

N3yueHne TromMoOJOTMYECKUX PSJIOB  abJETHAOB M KETOHOB.
DNEeKTPOHHOE CTPOCHHE KapOOHWIbHOW Tpynmbl. HM3omepus wu
HOMEHKJIaTypa albJEeTu0B U KETOHOB. PellleHne pacueTHbIX 3a1a4y
0 XUMHUYECKHM (HOpMysIaM U YpaBHEHUSIM

2.9. KapO6oHOBBIE
KHCIIOTHI M UX
[IPOU3BOJIHBIC

[Tonsatne o KapOOHOBBIX KHCJIOTaX MW MX KjIacCHpUKAIHI.
DJIEKTPOHHOE H IPOCTPAHCTBEHHOE CTPOCHHE KapOOKCHUIIbHOU
rpynmbl.  ['oMoOJorHyeckwii  psna  MpEeaenbHBIX  OJTHOOCHOBHBIX
KapOOHOBBIX  KHCJIOT, HX  HOMEHKJAarypa W  H30MCpHS.
MeXMOJIEKYJIIpHBIE BOAOPOIHBIC CBSI3W KapOOKCHUIIBLHBIX T'PYIII, UX
BIIUSTHUE Ha (U3UYECKHE CBOMCTBA KapOOHOBBIX KUCIIOT. [loHATHE O
CIOXHBIX 3(hupax, xupax, Mbutax. CpaBHEHHE MOIOIIMX CBOHCTB
xo3giictBeHHoro Meia 1 CMC B KecTKOI BOJIE.

CobmroieHne TpaBWJI JIKOJIOTUYECKH TPAMOTHOTO TIOBEIEHUS B
OKpY>Karollen cpene.

OneHka BIUSHUS XMMHUYECKOTO 3arps3HEHHS OKPYKAIOIIEH Cpelibl
Ha OpPTaHM3M YeJIOBeKa U JAPYTHE )KUBBIC OPTAHU3MBI.

Pemenne pacyeTHBIX 3aad MO XUMHYECKUM (opmyrnam U
YpaBHCHUSIM

2.10. YrieBoasl

[lonstne o0 yraeBonax.M3yueHne KiacCH(pUKAIUU YTIEBOJIOB.
MoHo-, M- W ToJHCaxapuabl, MNPEACTABUTEIN KaXKIOH T'PYIIIbI
yriaeBo1oB buonornueckas poib yrieBOJIOB, UX 3HAUYEHUE B KU3HU
yenmoBeka W oOmectBa. OOHapy)KeHHE KpaxMajia C TOMOIIBIO
KaueCTBEHHOW peakiuu B Meae, xiebe, HOTrypTe, MaprapuHe,
MaKapOHHBIX U3ACITUAX, KPpYIIax.

2.11. AMuHBI,
AMHUHOKHUCIIOTBI, OCJIKH

[Tonsitue 06 amunax. [lepBuuHbIe, BTOPHYHbBIE U TPETUYHBIE AMUHBI.
Knaccudukanuss aMMHOB MO THUITy YIJIEBOAOPOAHOTO pajauKaia U
YUCIIy AaMUHOTpynm B Mousekyse. IIpumeHenne u nosydeHue
aMMHOB. PacTBopeHne OenkoB B BOAE M HX KOATYJSLHA,
KaueCTBEHHbIE PEAKIIMH Ha OEJIKH, pOJIb OEJIKOB B OPraHu3Me.

2.12. AzoTconepxarue
TCTCPOLUKIINYICCKHEC
COCTUHEHUSI.
HyKJ'IeI/IHOBBIe KHCJIOTHI

[loHsATHE HYKJIEHHOBBIE KHUCIOTHl KaK IPUPOAHBIE IOJHUMEPHI.
Hykneotunsl, ux crtpoenue, mnpumepsl. AT® n AJlD, wunx
B3aUMOIIPEBPAILLIEHUE U POJIb OTOro Ipouecca B npupoze. llonsatue
JHK wu PHK. Crpoenne JIHK, ee mnepBuuHas W BTOpUYHAsS

CTPYKTYypa.
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2.13. buonornuecku
AKTHBHBIEC COCIUHCHUS

[Monsatne o ¢depmMeHTax Kak O OHOJOTHYECKHX KaTallu3aTopax
OCIIKOBOM MPUPOJIBI.

N3ydenne oOpa3loB BUTAMUHHBIX MPEMApaTOB, JIEKAPCTBEHHBIX
MpernapaToB.

Pa3nen I11. O0mas u Heopranmyeckast XuMmsi.

3.1. Xumuueckue
peakuuu

OObscHEeHHE CYIIHOCTH XUMHUYeckux mporeccoB. Knaccuduxarms
XUMUYECKUX PEAKLUU MO Pa3IMYHbIM MPU3HAKAM: YHUCITY U COCTaBY
MIPOJYKTOB M PeareHTOB, TeIioBoMy 3¢ (deKTy, HallpaBieHuo, ¢ase,
HaJU4YUIO0  KaTalu3aTropa, M3MEHEHUIO CTEMEHEeW  OKHUCIICHHS
3JIEMEHTOB, 00Pa3yIOIUX BEIIECTBA.

YcTaHOBKa MPU3HAKOB OOIIETO W PA3TUYHOTO B TUIIOJIOTUN PEAKITUI
JUISL HEOPraHNYeCKON M OPraHu4eCKO XHUMHH.

3.2. OKUCIIUTEIBHO-
BOCCTAHOBUTEJIBHBIE
peaKIu.
DIIEKTPOXUMHUYCCKHE
[TPOIIECCHI

Krnaccudukanus BemecTs u IPOIECCOB C TOUYKU 3PCHUST OKUCIICHUS-
BoccTaHOBJIeHUs. COCTaBJIE€HUE YpPABHEHHUM pEaKIUi C IMOMOIIBIO
MeTOo/a JEKTPOHHOTO OaaHca.

OOBsicCHEHHE 3aBHCHUMOCTH CKOPOCTH XHUMHYECKOH peakiuu M
MOJIOXKEHUS XUMUYECKOT'O PABHOBECHUS OT PA3IMYHBIX (PaKTOPOB.
YcraHoBKa 3aBUCMMOCTH MEXAY Ka4eCTBEHHOM M KOJIMYECTBEHHOMH
CTOPOHAMHU XUMHUYECKUX OOBEKTOB U MPOIIECCOB.

Pemenne pacyeTHbIX 3adad O XUMHYECKUM (opmyrnam U
YPaBHEHUSIM.

3.3. Knaccuduxanus
BeriecTB. [IpocTeie
BEILECTBA

Kinaccudukanuss HEOPraHMYECKUX  BEIIECTB.  XapaKTEPHUCTHUKA
METAJIJIOB TI0 TIEPUOMYECKON CUCTEME U OCOOCHHOCTH CTPOCHHS MX
aTOMOB.

XapakTepucTuka HeMeTtamioB 1o Ilepuoguyeckoil  cucreme,
0COOEHHOCTH CTPOEHHS UX aTOMOB.

O3HakKoMJIEHHE c oOpasmamu MpeICTaBUTENEH KJIACCOB
HEOPTraHUYECKHUX BEIIECTB.

O3HakoMIIEHHE c oOpasmamu MpeCTaBUTENEH KJIACCOB
OpPTraHUYECKUX BEIIECTB.

VcraHoBka 3aBUCHMOCTH CBOMCTB XMMHUYECKHX BEIIECTB  OT
CTPOCHHUS aTOMOB 00pa3yIOIINX X XUMHUECKHX JICMEHTOB.
OOBsICHEHNE XMUMHUYECKHUX SIBIICHUH, MPOMCXOMANUX B TPHUPOJIE,
OBITY ¥ Ha MIPOU3BOJICTBE.

Onpenenenue BO3MOYKHOCTEH MIPOTEKAHUS XAMHUYECKHAX
MIPEBPAIICHUI B Pa3IMYHBIX YCIOBHUSIX.

CobOnrofieHne MpaBWJI IKOJOTHYECKH TPAMOTHOTO TIOBEJICHUS B
OKPY>KaIOIIEeH cperie.

OreHka BIUSHUS XHMHYECKOTO 3arps3HEHUS OKpYKAMOIIEH CpeIbl
Ha OPTaHM3M YeJIOBeKa U JAPYTue )KUBbIE OPTaHU3MBI.

3.4. OCHOBHBIE KJIACCHI
HEOPraHMYECKUX H
OpraHUYECKUX
COCIMHEHU N

XapakTepucTrKa OCHOBHBIX KJIACCOB HEOPTAHUYECKUX U
OPTraHMYEeCKUX COCTUHEHUH.

[lonAaTHe O TEHETHMYECKOW CBS3M M TEHETHUECKHX psjgax B
HEOPraHWYeCKOM W OpraHuyecko XuMHH. ['€HEeTHYeCKHe psiIbl
MeTajla, HeMeTasia, TEPEeXOoqHOro daeMeHTa. ['eHeTHIecKue psiibl
U TEHETUYEeCKas CBSI3b B OpPraHuyeckod Xumuu. EAMHCTBO Mupa
BEIIECTB.
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3.5. XuMus 3JIEMEHTOB

XapakTepucTUKa COCTaBa, CTPOCHMS, CBOWCTB, TMOJNYYEHUS U
npuMeHeHust BaxkHemmx MeramwioB (IA u IIA rpynn, amomuHus,
&Kene3a, a B ECTECTBEHHO-HAy4yHOM mpoduie u HeKoTopbix d-
3JIEMEHTOB) U UX COCAMHEHUU.

XapakTepucTHUKa COCTaBa, CTPOEHUS, CBOWCTB, TOJIYYECHUS U
npumMenenus BaxkHemmx HemerawioB (VIIA, VIIA, VIA rpynm, a
Takke azora u (ocdopa, yrmepoga U KpeMHHS, BOJAOPOIA) U HX
COEIMHEHMI1, XapaKTepUCTHKA COCTaBa, CTPOCHHUS, CBOMCTB.
XapakTepUCTUKA AJIEMEHTOB MalbIX U OONBIIMX MEPHOIOB IO UX
nonoxenuto B [lepuoanueckoit cucreme . 1. Menaeneena.
Hcnonb3oBanrue B yueOHON U mNpodecCHOHANbHON NeATEIbHOCTH
XUMHYECKHX TEPMUHOB U CHUMBOJIMKH.

Haspanue  u3y4eHHbIX  BEIIECTB MO  TPUBHAIBHOM  WMIHU
MEXIYHAPOAHOH HOMEHKJAType U OTPaXEHHE COCTaBa dSTHUX
COEIMHEHUI C MOMOIIBI0 XUMUUYECKUX POPMYII.

OTpakeHHE XUMHYECKHX TIPOLIECCOB C IOMOIIBIO ypaBHEHHN
XUMHUYECKHUX PEaKIIHUi.

Kputudeckast omeHKa JOCTOBEPHOCTH XUMHYECKOH HH(poOpmammw,
MOCTYNAIOIeH U3 pa3HbIX HCTOYHUKOB.

3.6. XuMus B KU3HUA
o01IeCTBa

[IpoBeneHue caMOCTOSATENBHOTO MOMCKA XUMHUYECKON MHbOpMauu
C HCIIOJIb30BaHUEM PA3IMYHBIX MCTOUYHUKOB (HAYYHO-TIOMYJISPHBIX
W3/1aHu#, KOMIIBIOTEPHBIX 0a3 MJaHHBIX, pecypcoB HWHTepHeTa).
Hcnonp3oBaHne KOMIBIOTEPHBIX TEXHOJOTHH it 0OpaboTKH
nepenayn XUMHUYECKOM wuHpopManuu W ee MpeACTaBlIeHUs B
pa3nUYHbBIX (hopMax.

OObscHeHHE XMMHYECKHUX SIBICHUH, MPOMCXOAAIIUX B MPUPO]IE,
OBITY U Ha MPOU3BOJICTBE.

Onpenenenue BO3MOYKHOCTEH POTEKAHUS XUMHAYECKHX
MIPEBpAILEHHI B Pa3JINYHBIX YCIOBUSAX.

CobntoieHne mpaBWJl 3KOJIOTUYECKHM TI'PAMOTHOTO TIOBEIEHUS B
OKPY>KalOIIeH cpere.

OrneHka BIUSHUSI XUMHUYECKOTO 3arpsS3HEHUS] OKPYKAIOIMIEeH Cpeibl
Ha OpPraHu3M YelloBeKa U APYrHe KHUBbIE OPTaHU3MBbI.

CobmtoieHne mpaBuil 0€30MacHOrO OOpalleHUs] ¢ TOPIOYUMU U
TOKCUYHBIMH  BELECTBAMH, JIAOOPAaTOPHBIM  OOOPYIOBAaHUEM.
[loaroroBka pacTBOPOB 3aJaHHOW KOHLEHTpAalMW B OBITY M Ha
IIPOU3BOJICTBE.
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