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1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOTI'PAMMBbBI

1.1. MecTo OMCUMIUIMHBI B CTPYKTYpe OCHOBHOIi 00pa3oBaTe/ibHOI
MpPOrpamMMBblI:

OO6mieoOpa3oBaTenbHBI  TPOGUIBHBIN  y4eOHBIH mpeaMeT «XHMHS»
SBJIICTCSI  00S3aTENFHOM YacThiO  00IIE00pa30BaTEIPHOTO IIMKJIA OCHOBHOM
oOpa3zoBarenpHOM Tporpammbel B cootBercTBUM ¢ DPI'OC mo cneyuanvrocmu
36.02.01 Bemepunapusi.

1.2. Ilnanupyemble pe3yabTaThl OCBOECHHS TUCIHUTLINHBI:

Oco0oe 3HadYeHHWE AUCHUIUIMHA WUMEEeT TpH (OPMUPOBAHWU WU Pa3BUTHH
obmux komrerenuuii: OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, OK
08

B pamkax mporpammel y4eOHOro npeamera OOy4darolIMMHCS OCBaUBaKOTCS
JUYHOCTHBIE, METANpEAMETHBIE U TPEIMETHBIC PEe3ylbTaThl B COOTBETCTBHU C
tpedboBanusimu  OI'OC cpennero ob6miero oOpaszoBaHusi: JudHOCTHBIE (JIP),
MmetarnpeameTasie (MP), nmpeamerHbie s 6a30Boro ypoBHs usyuenus (I1P0O).

Koabl ILnanupyemsie pe3yJbTAaThl 0CBOCHHS AUCHHMILINHBI BKIIOYAIOT:
pe3y/1bTaToB
JIP 01 POCCUMCKYIO I'PAKIAHCKYIO MIEHTHYHOCTD, IATPUOTU3M, YBAXKECHUE K CBOEMY

HapoJy, YyBCTBa OTBETCTBEHHOCTH Iepea PomuHOM, ropaocTu 3a cBOil Kpaii,
cBoio PonuHy, mpomuioe n HacTosIee MHOTOHAIIMOHAIBHOTO Hapoaa Poccun,
yBa)K€HHE TOCYJapCTBEHHBIX CUMBOJIOB (rep0, dhiar, THMH)

JIP 04 c(OPMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLLETO COBPEMEHHOMY
YPOBHIO pPa3BUTHS HAyKM M OOILIECTBEHHOW NPAaKTUKH, OCHOBAHHOTO Ha
Uanore KyJiabTyp, a TakXke pPa3iaudHbIX (OpM OOIIECTBEHHOTO CO3HAHMS,
OCO3HAaHHE CBOETO MECTa B NOJUKYJIBTYPHOM MHUpE

JIP 06 TOJIEPAHTHOE CO3HAHUE U MOBEJCHUE B MOJIUKYJIBTYPHOM MUDPE, TOTOBHOCTh U
CIOCOOHOCTh BECTH JUAIOT C JPYTMMH JIIOJIbBMH, JOCTUTaTh B HEM
B3aMMOIIOHMMAHUS, HAaXOJWTh OOIIMEe WeNd U COTPYOHHYATh JUIT HX
JOCTH)KEHUS, CHOCOOHOCTh TMPOTHUBOCTOSTH  UICOJOTUH  IKCTPEMH3MA,
HaIlMOHAJIN3Ma, KceHo(poouu, JMCKPUMHUHAIUN o COIHAJIBHBIM,
PETUTHO3HBIM, PACOBBIM, HAIIMOHAJIBHBIM MPU3HAKAM U JAPYTUM HETaTHBHBIM
COITMAITLHBIM SIBJICHUSIM

JIP 07 HABBIKM COTPYJHHYECTBA CO CBEPCTHHKAMH, ACTbMU MIIAJIIIETO BO3pacTa,
B3pPOCIBIMH B  00pa30BaTENbHOM, OOIIECTBEHHO TIOJIE3HOM, ydeOHO-
MCCJIEIOBATENLCKOM, MPOSKTHOM U APYTUX BHUJAX JIEATEIHHOCTH

JIP 09 TOTOBHOCTB M CIIOCOOHOCTh K 00pa30BaHMIO, B TOM YHCJIE CaMOOOpa30BaHUIO,
Ha TPOTSHDKEHUU BCEH JKM3HU, CO3HATENbHOE OTHOIICHHE K HEMpPEepPBIBHOMY
00pa30BaHMIO KaK YCIOBHUIO YCHEITHOW MPOQPECCHOHAIBHON M OOIIECTBEHHON
JeSITeIbHOCTH

JIP 13 OCO3HAHHBIN BBIOOp Oyaymie mnpodeccid W BO3MOXXHOCTEH pean3aluu
COOCTBEHHBIX JKM3HEHHBIX IUIAaHOB; OTHOLIEHHE K MpodhecCHOHATLHON
NESTeTbHOCTH  KaK  BO3MOXKHOCTH  y4YacTHs B  PEIICHWW  JIMYHBIX,
00IIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOLICHAIIMOHAIBHBIX Po0IeM

MP 02 yMEHHE TPOIYKTHBHO OOINAThCS M B3aUMOACWCTBOBATH B IpoLEcce
COBMECTHOM JEATEIbHOCTH, YYHUTBIBATH IO3ULUU JAPYTUX YYAaCTHUKOB
JesITeIbHOCTH, YPPEKTUBHO pa3peniaTb KOHQIUKTHI




MP 04

TOTOBHOCTb M  CIIOCOOHOCTH K  CaMOCTOATENbHOM  MH(POPMALMOHHO-
IIO3HABATEJIIBHOM  JIEATENBHOCTH,  BIAJACHHE  HAaBbIKAMHM  IIOJIYYCHMS
HEOOX0AMMOW  MH(POpPMAMU W3  CIOBapeil pasHbBIX THUIOB, YMEHHE
OPUEHTUPOBATbCSI B PA3JIMUYHBIX HCTOYHHMKAX MH(OPMALUKM, KPUTUYECKU
OLIEHUBATh M MHTEPIPETUPOBATH MH(OPMAIHIO, MOIYYAEMYIO0 M3 PA3IUYHBIX
UCTOYHUKOB

MP 08 BJIa/ICHUE S3BIKOBBIMH CPEACTBAMM - YMEHHE SICHO, JIOTUUHO U TOYHO U3JaraTh
CBOIO TOUKY 3pEHUs], UCIIOJIb30BATh a/ICKBATHBIE SI3bIKOBBIE CPEJICTBA
MP 09 BJaJICHUE HABBIKAMH  IIO3HABATEIILHOW  peQIIeKCMM KaK  OCO3HAHHUSA

COBCpUIACMBIX HCﬁCTBHﬁ U MBICIUTCIIBHBIX IPOLECCOB, MX PE3YIIBTATOB U
OCHOBaHI/If/'I, rpanuny CBOCIrO 3HAHWUA W HC3HAHHA, HOBBLIX I1O3HABATCJIBHBIX
3aaa4 U CpCACTB UX JOCTHIKCHUSA




2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O IPEJIMETA

2.1. O0bem yueOHOro nmpeaMera U BUAbI y4eOHOH padoThI

Buj yueOHoi1 padoThI

O0BeM B yacax

O0bem o0pa3oBaTeIbHON NPOrpaMMbl Y4eOHOT0 NpeaMeTa 147
OcHoBHOe cogepkaHue 117
BT. ..

TEOpEeTUIEeCKoe 00ydeHne 83
MPAKTUYECKHUE 3aHITUS 17
nabopaTOHBIC 3aAHATHS 17
IMpomexxyTounas arrectanus (uddepeHHPOBAHHBII 3a4eT) 6




COJAEPKAHUE OBIIEOBPA30OBATEJIBHOI'O YYEBHOI'O IPEJMETA OYIIL.10 XUMUSA

HaumeHnoBanue Copep:xanue y4eOHOI0 MaTepHaJia, JJaGopaTopHble PadoThl U MPAKTHYECKHE 3aHATHS, CAMOCTOATEbHAsA padoTa O0beM | Koabt
pa3aesioB U TeM o0y4arommxcs 4acoB | gommereHumii U
JIMYHOCTHBIX
pe3yJbTaToB,
¢opmupoBanurio
KOTOPBIX
crnocodcTByeT
3JIeMEHT
NMPOrpaMmbl
1 2 3 4
BBenenne Coaep:xanue yueOHOro MaTepuaJa. 1 OK 01, OK 02,
1 Hayunble MeTO/BI NO3HAHMS BELIECTB M XUMHYECKUX SIBIEHHU. Poib dKCIIEpUMEHTa M TEOpPUU B XMMHUH. 3HaueHHE 8112 g‘é’ OIIS 815 ’
XMMUH TpU ocBoeHuH cnenuanbHocteit CI1O ecTecTBeHHO-HAYYHOTO POdMIIs MPOheCcCHOHATIBHOTO 00pa30BaHUsl. 1P 02: j]-[IP 03:
JIP.04, JIP. 05
JIP 07, JIP 11,
MP. 02, MP 03,
MP.04, MP. 05,
MP.06
Paznen 1.
Oprannyeckas
XUMUS.
Tema 1.1. Copep:xkaHue yueOHOI0 MaTepHuaJia. 4 OK 01, OK 02,
Ipeamer IIpeamer opranuyeckoi xumuu. [Toratie 06 opraHuuECKOM BEIIECTBE U OpraHndeckoil xumuu. KpaTkuii ouepk OK 04, OK 05,
OpraHH4ecKoii UCTOPUM Pa3BUTHUsI OPTAHMYECKOM XUMuK. Butamusm u ero kpyuieaue. OCOGEHHOCTH CTPOEHHS OPraHUYECKUX OK 06, JIP 01,
xm::"(’);e;’?“ﬂ coequHeHu. KpyroBopoT yriepoja B IpUpo/e. ﬁg 842" ﬁg 0035’
OpFaEI/l‘leCKl/lX Teopus crpoeHusi opranuyecknx coennHenuii A.M. Byrieposa. IIpeanocsuiku co3aHusi TECOPUU CTPOEHUSL. J'IP.07: TP 1 1,
CoeMHeHHi. OcHoBHBIE MONIOXkKEHUsI TeopuH cTpoeHns A.M.bytiepoBa. XuMuueckoe CTpoeHHE U CBOWCTBAa OPraHNYECKUX BEIECTB. MP. 02, MP 03,
[MonsiTre 06 m3omepun. CriocoObl 0TOOpasKEHUS CTPOCHUS MOJIEKYIIBI (popMyIIbl, MOEN). 3HaueHne Teopur A.M. MP.04, MP. 05,
Bytneposa juist pa3BUTHS OpraHMYECKOH XUMHUH 1 XUMHUUYECKHX MIPOTHO30B. MP.06

Crpoenue aroMa yrieposa. DIeKTpOHHOE 00JIaKo ¥ OpOUTAIIb, S- U p-OpOUTAIIH. YTIIEPOAHON 1IETIH.

Krnaccudukanms opraHn4eckux BEIeCTB 10 THITY ()YHKIIMOHAIBEHON TPy TIITBL.

OCHOBBI HOMEHKJIATYPbl OPraHMYecKHUX BellecTB. TpuBHambHBIE Ha3BaHWA. ParpioHambHAasT HOMEHKJIATYpa.
Howmenxknarypa IUPAC: npuHLunel 00pa3oBaHus Ha3BaHUiA, CTApIIMHCTBO (YHKIHOHAJIBHBIX IPYII, UX 0003HA4YEHHE B
npedukrcax u cyppukcax Ha3BaHUH OPTaHUIECKUX BEIIECTB.

THnbl XMMHYeCKHX CBsI3eil B OPraHM4YeCcKUX COeTHHEHUSX H Croco0bl X pa3pbiBa. Kiaccuukarys KOBaJIeHTHBIX CBA3EH
TIO 3JIEKTPOOTPULATENHHOCTH CBA3aHHBIX aTOMOB, CIIOCOOY NMEPEKPBIBAHMS OPOUTANICH, KPATHOCTH, MEXaHH3MY OOpa30BaHMUSL.
CBs13p PUPOJBI XMMUYECKOH CBSI3M C THIIOM KPHCTAJUIMYECKOHW PENIETKH BEIIECTBA M €ro (hM3MYECKUMH CBOHCTBaMH.
Pa3pbIB XUMHYECKOH CBS3M, KaK MpoIecc, 00paTHbI ee 00pa3oBaHMIO. ['OMOIUTHYECKUH U TeTEPOIUTHUECKUN Pa3phIBBI
CBSI3€H, MX COIOCTaBJIEHHE C OOMEHHBIM M IOHOPHO-aKIENTOPHBIM MEXaHW3MaMu MX oOpa3oBanusi. [loHsTHe cBOOOIHOTO




panukaia, HyKiaco(QUIbHOW U 3JICKTPOPUIBHON YaCTHUIIBL.

Kunaccudukanus peakumii B opraHuveckoii xumuu. [loHsATHe O THMax M MeXaHM3MaX peakiUil B OpraHMYecKOn
xumun. CyOcTtpaT u peareHT. Kiaccudukamnus peaxiuii Mo HW3MEHCHHIO B CTPYKType cyOcTpaTta (IIpHCOCTHMHEHUE,
OTIICIUICHHE, 3aMEUICHUE, W30MEpHU3allisi) W TUIYy pearcHTa (paguKaibHBIC, HYKICO(DUIBHBIC, 3ICKTPOQUIbHEIC).
Peaxiuu npucoenuneHust (An, Ag), snumuaupoBanus (E), 3amemenus (Sr, Sn, Sg), u3omepusanuu. PazHOBHAHOCTH
peakuui KakJIoro TUIA: THAPUPOBAHUE U NETHAPUPOBAHUE, TaIOTEHUPOBAHUE W JIETAJIOT€HHUPOBAaHME, TUApATALUS U
JIeTUApaTanus, TUAPOTAJIOTEHHPOBAaHHE ¥ JETHAPOTAIOTCHHUPOBAHHWE, TMONMMEPH3alus W  MOJIMKOHJCHCAIHS,
neperpynupoBka. OcoOeHHOCTH OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIHi B OPTaHUICCKOH XUMHUH.

CoBpeMeHHBIE TPEACTABJICHHSI 0 XHMHYECKOM CTPOGHHH OpraHM4YecKuXx BelecTB. OCHOBHBIC HaIPaBICHUS
pasButHs Teopuu ctpoeHus A.M. Bytieposa. M3oMepust opraHmdecKuX BemecTB U ee¢ BUIBL. CTPYKTypHas U30MEPHs:
ME)KKIIACCOBAs, YIICPOTHOTO CKeJleTa, MOJOKCHUS KPaTHOW CBS3M W (YHKIHMOHAIbHOH rpymnmbl. [IpocTpaHcTBeHHAs
HM30MEpHs: TeOMETpHUYeCKas W ONTHYecKas.. bruolormueckoe 3HaueHHWE ONTHYECKOW H30MEpWH. B3ammHOe BIHsHHE
aTOMOB B MOJIEKYJIaX OPIraHUYECKUX BEIECTB.

IIpakTHyeckue 3aHATHA: I13roTOBIEHUE MOJEIIEH MOJIEKYJI — IIPEJCTABUTEIIEH Pa3IMUHbIX KJIACCOB OPTaHUYECKUX
COEIMHEHU I

Tema 1.2. Coaep:xanue y4eOHOT0 MaTepHaia. OK 01, OK 02,
IIpeneabHble 1 T'omostornueckuii psix aakanoB. [loHsaTre 00 yrieBogopoaax. OcOOEHHOCTH CTPOCHUS MPEACIBHBIX YTIIEBOJIOPOIOB. OK 04, OK 05,
YrjaeBo0po/nbl. AJKaHBI KaK TPEACTABUTENN MNPEACIbHBIX YIIEBOJOPOAOB. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI OK 06, JIP 01,
MeraHa. ['oMonorndeckuii psit u nzomepus mnapadpuHoB. HopMmanbHOe M pa3BETBICHHOE CTPOEHHE YTJTIEPOIAHOW IIETIH. JIP 02, JIP 03,
Homenkmnatypa aqkaHOB M aJKWIBHBIX 3aMecTUTeNe. Ou3nyecKkue CBOWCTBA aIKaHOB. AJIKaHBI B IPUPOJIE. JIP.04, JIP. 05
XumMuyeckue cBoiicTBa ajdkaHoB. Peakiuu Sp-tuna: rajgoreHuposanue (paborel H.H. CemeHoBa), HUTpoBaHHUE IO JIP 07, JIP 11,
KoHoBanoBy. MexaHM3M peakIMH XJIOPHUPOBAaHHS alKaHOB. Peakmmu HeruapHpOBaHUs, TOPEHUs, KaTaIUTHIECKOTO MP. 02, MP 03,
OKHUCIICHMs alKaHOB. KpekuHr allkaHOB, pa3iaMyHbIE BHJbl KPEKHHIa, NMPHUMEHEHHE B MPOMbINUICHHOCTH. [Tuponus u MP.04, MP. 05,

KOHBEPCHS METaHa, M30MEPHU3aIs aTKaHOB. MP.06

IIpumenenne M crnoco0bl MOJy4YeHMsA ajakaHoB. OOjIacTH TPUMEHEHHUS ainkaHOB. IIpOMBIIITICHHBIE CHOCOOBI
TIOJTy4EHHs aJIKaHOB: MOJy4YEHHE U3 IPUPOIHBIX UICTOYHUKOB, KPEKUHT TTapa(HHOB, MOJy4YeHHE CHHTETHIECKOTO OCH3HHa,
rasuukanys yrig, THAPUpOBaHHME ankeHoB. JlabGopaTopHble cIocoObI TMONydeHHMs ajlKaHOB: CHHTe3 Bropia,
JekapOOKCHIINPOBaHKe, THIPOJIN3 KapOuia aJroMUHMS.

Huxaoankanbl. ['OMONOTHYECKHH psAA W HOMEHKIATypa LWKIOAIKAHOB, WX obmas ¢opmyna. Ilomydenue wu
¢u3nyeckre CBOMCTBA IMKIOAIKAHOB. XMMHUYECKHE CBOMCTBA IIUKJIOAIKAHOB. Peaknny nprcoeMHeHNs U PaJANKAIEHOTO
3aMEICHUS.

JIaﬁopaToprle paﬁOTbI..OZ’uHaKOMHCHI/Ie CO CBOMCTBaMu TBEPABIX Hapa(l)I/IHOBZ IJiaBJICHUEC, PAaCTBOPUMOCTL B BOAC U

OpPTaHWYECKUX PACTBOPHUTENAX, XUMHUYECKas MHEPTHOCTH (OTCYTCTBHE B3aMMOJACHCTBHS C OpPOMHOH BOIOH, pacTBOpamMu
MepMaHTaHaTa Kajus, THAPOKCHIA HATPUS M CCPHOM KUCIIOTHI).
[Tomyuenne MeTaHa 1 U3yYEHHE €r0 CBOMCTB: TOPEHHE, OTHOIIICHHE K OPOMHOM BOJIE M pPacTBOPY IIEpMaHTaHaTa Kalusl.




Tema 1.3.

Conepxanne y4eOHOT0 MaTepUaJIa. OK 01, OK 02,
ITUIIEHOBBIE H DNEKTPOHHOE U TIPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYJIBI STHIEHA U aIKeHOB. | OMOJIOrHYecKHii psaj 1 06mas Gopmya OK 04, OK 05,
AAMEHOBbIE aJKEHOB. M30MepHs STHIICHOBBIX YIIIEBOIOPOIOB: MEKKIACCOBAS, YIIIEPOJHOTO CKENIETA, OJIOKEHNS KPATHOM CBS3H, OK 06, JIP 01,
YIIEBOOPOLL. reomeTpuueckas. OcCOOCHHOCTH HOMEHKIIATYPbl STHICHOBBIX YIIIEBOJOPO/IOB, HA3BAHHS BAKHEHUIINX PaJNKAIIOB. ﬁll: 8421’ ﬁg 0035’
du3nyecKUe CBOWCTBA aJIKCHOB. HP.072 TP 1 1,
XuMudecKHe CBOHCTBA AJIKEHOB. DICKTPOPHILHBIN XapaKTep PeaKiuil, CKIOHHOCTh K PEaKIUsIM MPUCOCIMHCHUS, MP. 02, MP 03,
OKUCIICHHS, TIONTMMEpU3alui. Peakiinu ratoreHupoBaHus, THAPOraJoreHUPOBAHS, THpPATAINY, TUApupoBanus. I loHsaTHE MP.04, MP. 05,
0 peakuusax noauMmepusauuu. ['opeHne ankeHoB. Peakiiuyu okUCIeHNs B MATKUX U )KECTKUX YCIIOBHSX MP.06
Ipumenenue 1 croco4bI MONTyYeHHsT ANKeHOB. Vcronp30BaHNe BHICOKOW pEaKIIMOHHON CIOCOOHOCTH aJIKEHOB B
XIMHUYIECKOH MPOMBIIUICHHOCTH. [I[pUMEeHeHNe ATHIICHA U TporieHa. [IpoMBIIeHABIe CTIOCOOBI TTIOTYYeHHUS ATKCHOB.
Peaxmun neruapupoBaHus M KpeKUHTa akaHoB. JlabopaTopHBIE CIIOCOOBI TTOTyYIEeHUS aTKEHOB.
Aaxanunensl. [lonsTre U KIaccupukanus THEHOBEIX YTIIEBOIOPOIOB MO B3AUMHOMY PACIIONIOKEHHIO KPATHBIX CBSI3CH B
Moekyiie. OCOOCHHOCTH IEKTPOHHOTO U IPOCTPAHCTBEHHOTO CTPOCHHS CONPSIKEHHBIX AUEHOB. [loHATHE O TT-
ANEKTPOHHOH cucTeme. HoMeHKIaTypa TUeHOBBIX YTICBOAOPOAOB. OCOOEHHOCTH XUMUIECKAX CBOMCTB COTPSIKCHHBIX
IMIEHOB, KaK CJIEJCTBHE UX IIEKTPOHHOTO cTpoeHms. Peakumn 1,4-npucoenmuaenus. [lomumepunzammst queHoB. CriocoOb!
MTONyYCHHS TUECHOBEIX yriieBonopooB: paboter C.B. Jlebenena, neruaprupoBaHne aqKkaHOB.
OcHOBHbIE MOHSITHSI XHMHH BHICOKOMOJIEKYJISIPHBIX COeJMHEHUH Ha IPUMEpE NPOYKTOB HOJIUMEPH3ALIUH
AJIKEHOB, AJIKaJMEHOB U UX rJIOTCHIPOU3BOIHBIX. MOHOMED, MOJIMMED, PEaKLUsl OJIUMEPU3AIINH, CTEICHb
MOJMMEPH3ALINH, CTPYKTYPHOE 3B€HO. THIIbI TOJIMMEPHBIX LieTei: JTMHEeHHbIe, pa3BeTBICHHbIE, cliuThie. [TonsTre 0
cTepeoperyJsIpHbIX moauMepax. [lonmmepsl TepMOIUIaCTHUHBIE U TepMOpeakTHBHBIE. [IpezcraBiienne o macTMaccax u
anactoMepax. [ToJMITHIEH BBICOKOTO ¥ HU3KOT'O JIaBJIeHHUs1, €0 CBOiicTBa U npumeneHue. Karanusaropst Lurnepa—
Hartra. [Tonunponuien, ero npuMeHEHHE U CBOMCTBA. [ anoreHcoaeprkaIiye HoIuMepsl: TehI0H, MOTHBHHUIXIOPU.
Kaydayxu HaTypanbHbIH 1 cuHTeTIHYecKHe. ComonnMepsl (0yTaTueHCTUPOIBHBIN KaydyK). BynkaHu3anus kaydyka,
pe3uHa U 300HUT.
JlagopaTopusbie padoTsl: O3HaKOMIICHHE ¢ 00pa3aMy MOJMMATIIICHA U MOJIHUIIPOITIIeHa. Pacio3HaBaHne 00pasioB alkaHOB
1 aJIKCHOB.
[MonmyueHne »STHWICHA JAeTHOpaTalield 3THIOBOrO cHUpTa. B3amMoneiicTBue 3TwieHa ¢ OpOMHON BOJOH, pacTBOPOM
nepMaHraHata kanus. CpaBHEHHE TUIAMEHH ATHJICHA C IDTAMEHEM IMPEIeIbHBIX YIIIeBOJOPOIOB (METaHa, MPOIaH-0yTaHOBOM
cMecH).

Tema 1.4. Conep:xaHue y4e0HOro MaTepuajia OK 01, OK 02,
AueTuieHoBbIe D/IeKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE alleTHJIeHa M APYTUX ATKHHOB. ['OMonornyeckuii psj u obmas OK 04, OK 05,
yIJIEBOOPOIBI. (dopMyna ankuHOB. HOMEHKIIATypa alleTUIEHOBEIX YIIIEBOA0POAOB. M30MepHUs MEKKIACCOBas, YIIIEPOJIHOTO CKEJIETa, OK 06, JIP 01,

10JIO)KEHUSL KPATHOM CBA3H. ﬁggi’ ﬁ;OOSS’
XuMHYeCKHe CBOICTBA U NPpUMeHeHne aTKNHOB. OCOOCHHOCTH peakiuii MPUCOEANHEHNUS 110 TPOMHOHN yriepo- TP 07: JIP 11,
yraepoaHoi cBsi3u. Peakiust Kydeposa. [IpaBuno MapkOBHHKOBa IPUMEHHUTENBHO K alleTiwieHaM. [10IBUKHOCTE aTOMa MP. 02, MP 03,
BOJIOpO/ia (KHCIOTHBIC CBOICTBA akuHOB). OKHcIeHHE ankuHOB. Peakius 3enuuckoro. [IpuMeHeHUe alle THICHOBBIX MP.04, MP. 05,
yraeBo10poAoB. [lonuBuHMIaLeTar. MP.06

Honyqe}me AJTKHHOB. Honyqe}me AlCTUWICHA NUPOJIM30M MCTaHa U Kap6I/IHHLIM MCTOOOM

.JIaﬁopaToprle paﬁOTLI: . HonyquI/Ie alcTUujICHa U3 Kap61/ma KaJblHs, O3HAKOMJICHHUC C (1)I/I3I/I"I€CKI/IMI/I 1 XUMHYCCKUMHU
CBOICTBAMH AllCTWICHA: PACTBOPUMOCTL B BOAC, I'OPCHUC, B3aPIMO[[eﬁCTBPIC C 6p0MHOI7[ BOHOﬁ, PacTBOpPOM IICpMaHraHara




kanust, comsimu Meau(l) u cepedpa.

Tema 1.5. Cojaep:xkanue yueOHOT0 MaTepuaJia. OK 01, OK 02,
ApomaTnyeckue BeH3o0n Kak NpeacTaBUTeNb apeHoB. Pa3BuTue MpeacTaBneHuii o crpoennu 6ensona. CoBpeMeHHbIE MPEICTaBICHUS 00 OK 04, OK 05,
YIJI€BOOPO/LL. 9JIEKTPOHHOM M NPOCTPaHCTBEHHOM CTpoeHHu OeH3oia. OOpazoBaHne apomMaTHuecKoi Tm-cucteMbl. ['omonorn GeH3ona, (lellg 859 )J}fl: 831)’

X HOMEHKJaTypa, obmas ¢popmyna. HomeHknarypa it An3aMenieHHBIX IPOU3BOIHBIX OeH30Ma: opmo-, Mema-, napa- JIP.0 4: JIP. 03
pacnosioxxeHue 3amectureneil. dusudeckue cBoiicTBa apeHoB. JIP 07, JIP 11,
Xumuyeckue cBoiicTBa apeHoB. [IpmMepsl peakuuii 3JIEKTpOQHUIBHOTO 3aMEIICHHS: TaJIOTEHHPOBAaHUE, MP. 02, MP 03,
ANKWINPOBAaHUE, HHUTPOBaHHE, cCyab(pupoBaHWE. PeaknuyM THUAPUPOBAaHMSA M MPUCOSIWHEHHUs XJopa K OEH301y. MP.04, MP. 05,
OCO0EHHOCTH XMMHUYECKHX CBOWCTB TOMOJIOTOB OeH30J1a. B3auMHOe BiHsIHIE aTOMOB Ha IPHUMEPE TOMOJIOTOB apEHOB. MP.06
IIpumeHeHne HW MoJdy4YeHHe apeHOB. IIpUpoaHbIE HCTOUHHKH apOMaTHYECKHX YTIEBOAOPOAOB. ApoMaTH3alUs
IKAHOB M IIMKJIOAIKAHOB. AJIKMIMpOBaHUE OEH30I1a.
JlaGopaTtopHble padoThl: PacTBopsrioimas cnocoOHOCTh OeH30s1a (IKCTPAKIMs OPraHMYEeCKUX M HEOPTaHUUYECKHX BEIECTB
0EH30JI0M M3 BOJHOIO PacTBOpa MOJa, KPAaCHUTENeH; pacTBOPEHHE B OCH30JIe BELIECTB, TPYIHOPACTBOPUMBIX B BOJE (CEpHl,
OeH301iHO# KuciIoThl). 'openue 6enzona. OTHoeHHe OeH30J1a K OpPOMHOM BOJIEe, pacTBOpPY NepMaHranara kajius. [lonyuenue
HUTPOOCH30J1a
Tema 1.6. Copaep:xaHue y4e0OHOro MaTepuaja OK 01, OK 02,
IIpuponnsie 1 Haxo>xnenne B mpupozie, cocTaB u (u3ndeckue cBoiicTBa HeTH. TOIITMBHO-3HEPTETHIECKOE 3HAUYCHNE HEPTH. OK 04, OK 05,
MCTOTHUKH [Mpombinuiennas nepepadorka HepTH. Pektudukaryst HeTH, OCHOBHBIE (PpaKINU ee pa3/iesIeHHs], UX UCIIOIb30BaHHE. OK 06, JIP 01,
YII€BOA0POAOB. Bropuunas nepepaboTka HedrenpoayKkToB. PexTudukanms MazyTa Ipu yMEHbBIIEHHOM JaBiIeHUH. KpekuHr jfig 82’ ﬁg 00%
HedTenpoaykToB. Pazamunsle BHIBI KpekuHTa, pabotsl B.I'. Illyxosa. M3oMepu3anus ankaHOB. ATKAIMPOBAaHUE HP‘07: J'IP.I 1,
HelpeeNbHBIX YIIIeBoopoaoB. Pudopmunr negrenpoaykros. KauectBo aBToM0oOMIIBHOTO TOIUMBa. OKTaHOBOE YHCIIO. MP. 02, MP 03,
IIpupoaHsblii M nonyTHBIA HeTAHOI ra3. CpaBHEHHE cocTaBa MPHPOTHOTO U MOIyTHOTO Ta30B, X MPAKTHIECKOE MP.04, MP. 05,
HCIOJIb30BaHHUE. MP.06
KamenHslii yrosib. OCHOBHBIE HAalIpaBJICHUS HCIIOIB30BaHNUA KaMEHHOTO yriis. KokcoBaHne KaMEHHOTO YT,
BaXHEHIIIHME MPOJTYKTHI 3TOTO MpoIiecca: KOKC, KAMEHHOYTOJIbHAs CMOJIa, HaficMouibHast Boga. CoeTMHEHNs, BhIICTsIEMbIe
13 KAMEHHOYTOJIBbHOM cMOJbL. [IpOyKThI, MOTy4aeMble U3 HaJICMOIBHOM BOJBIL.
OKOJIOTHYECKHE ACTIEKTHI I0OBIYH, IIepepabOTKH M UCTIOIb30BAHHS TOPIOYHX HCKOIAEMBIX.
JlaGoparopubie padorhi: PacTBOPUMOCTD pasIUYIHBIX HEPTEHIPOIYKTOB (OCH3MH, KEPOCWH, NHU3EIBHOE TOILIHBO,
BaseJHH, nmapaduH) APyT B Jpyre.
Tema 1.7. Coaep:xanue yueOHOro MaTepuasa OK 01, OK 02,
I'napoxcuibnbie 1 Ctpoenne u knaccuukanus cnuproB. Kitaccudukanys cnupToB 10 THITY YTIEBOAOPOIHOTO pajnKaa, YUCITy OK 04, OK 05,
COCAMHEHMS. TUIPOKCHIBHBIX TPYIII M THITY aTOMa yTIIEPOA, CBA3aHHOTO C THAPOKCHIIBHOM TPYIINON. DIEKTPOHHOE M OK 06, JIP 01,
MIPOCTPAaHCTBEHHOE CTPOCHUE THAPOKCHIIBHON Ipymniisl. BiausHUe cCTpoeHHs CIMpTOB HAa UX (U3NYECKUE CBOHCTBA. ﬁg 8421’ gg 0035’
MexMoneKkynspHast BOJOPOJHAS CBA3b. [ oMoornueckuil psia NpeaesibHbIX OAHOATOMHBIX CIIUPTOB. M30Mepus u J'IP.07: 7P 1 1,
HOMEHKJIaTypa aJIKaHOJIOB, UX 00mas ¢popMysia. XHMHYeCKHE CBOMCTBA aJIKaHOJIOB. PeakiimoHHas criocoOHOCTh MP. 02, MP 03,
MpeAeabHbIX OJHOATOMHBIX CIUPTOB. CpaBHEHUE KUCIOTHO-OCHOBHBIX CBOMCTB OPTaHUYECKUX U HEOPTaHUYECKUX MP.04, MP. 05,
coeanHeHuit, copepxamux OH-rpymimy: Kucior, oOCHOBaHUi, aM()OTEPHBIX COeAMHEHMH (BOIBI, CITUPTOB). Peakium, MP.06

MOJITBEPIKIAIOIIIE KUCIOTHBIE CBOHCTBA CITUPTOB. Peakiuu 3aMereHnst TiApOKCUIIbHOM rpyIiibl. MexXMoeKyIspHas
JeTHpATALsl CIIMPTOB, YCIOBHsI 00pa3oBaHus MPOCThIX 3(upoB. CloKHBIE 3PHUPHI HEOPTAHUYECKUX M OPraHUYECKUX
KHCIIOT, peakiuu dtepudurarui. OKUCIeHUEe B OKHCIUTEILHOE IETHIPUpOBaHUe cTUPTOB. CMOCcOObI MOJTydeHUsT

CIUPTOB. ['MIponm3 rajoreHanakadoB. [ uapartaiist aJKeHOB, YCIOBHs ee MpoBeaeHns. BoccTaHOBICHHE KapOOHMIIBHBIX




COCJIMHEHMH.

OT1aenbHble MPEACTABUTENH AJIKAHOJIO0B. METaHO, €ro MPOMBIIIICHHOE MOJTy4YeHHe U TPUMEHEHUE B
MPOMBINUICHHOCTH. bronorndeckoe neiictBue meranona. Crnenuduyeckue Crioco0bl MOTyYeHUs STHIOBOTO CIUPTA.
dusuooruyeckoe AeMcTBUE dTaHOJIA.

MHoroaToMHbIe CIUPTHI. V30Mepus 1 HOMEHKIIATYpa MPEICTABUTEIICH IBYX- M TPEXaTOMHBIX cUpTOB. OCOOCHHOCTH
XMUMHUYCCKHX CBOMCTB MHOTOATOMHBIX CITUPTOB, UX Ka4eCTBEHHOE OOHapykeHue. OTHeIbHbIC MPEICTABUTEIIH:
STHJICHTJIMKOJIb, TIUIEPHH, CIIOCOOBI HX MOTyYeHHS, TPAKTHIECKOE MPUMEHEHHE.

DeHoJ1. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOCHKE (eHoa. B3anMHOE BIMSHIE apOMaTHIeCKOTO KOJIbIa 1
THIPOKCHIILHOU TPYIIIBL. XUMUYECKHE CBOMCTBA (peHOIa KaK (QYHKIHS ero XUMHYECKOT0 CTpoeHus1. bpomupoBanue
(eHOMa (KauecTBCHHAS peaKiusl), HUTpoBaHue (MMKPUHOBAs KUCIIOTa, €€ CBOWCTBA U puMeHeHne). Obpa3oBaHne
OKpaIlleHHBIX KOMIUIEKCOB C HOHOM Fed*, [Tpumenenne dhenona. [Tomydenue GeHoaa B MPOMBIIUICHHOCTH.

IpakTnyeckune 3aHATUA:

I/IsyquI/Ie pPacTBOPpUMOCTH CHUPTOB B BOJC. Oxucienue CIIUPTOB PA3JIMYHOTI0 CTPOCHUA

XpoMoBoii cMmecsio. [Tomyuenne nquatunosoro 3¢upa. [loxydenne rimmnepara Mean.

Tema 1.8. Coaep:xanue yueOHOT0 MaTepuaia. OK 01, OK 02,
AJbieruabl 1 1 I'omosornueckue pAabI AJIbAETrHI0B H KETOHOB. TTonsitue o Kap60HI/IJ'ILHLIX COCIUHCHUAX. 3neKTp0HHoe CTpOCHHEC OK 04, OK 05,
KETOHBI. KapOOHMIBHOM TpynIibl. M30Mepust 1 HOMEHKJIATypa albJEeTHI0B U KeTOHOB. Pu3nyeckne cBOWCTBA KapOOHUIBHBIX OK 06, JIP 01,
2 0
XuMHYecKHe CBOHCTBA aJIbJeru/10B U KETOHOB. PeakiimoHHas crnocoOHOCTh KapOOHMIIBHBIX cOeIMHEHUH. Peakimn JIP 07: JIP 11,
OKHCJICHHS aJIbJICTUI0B, KAUeCTBEHHbBIC PEAKI[MY Ha allbJIETHIHYIO Ipyily. Peakuuu nojaukoHeHcanuu: oopazoBanue MP. 02, MP 03,
(benonohopmMabIeTHIHBIX CMOJI. MP.04, MP. 05,
IIpumenenue u noJiyueHue KapOOHUIbHBIX coequHEHHIi. [IpuMeHeHne anperi10B U KETOHOB B OBITY U MP.06
MIPOMBILINIEHHOCTH. AJIbIETHIIBI M KETOHBI B ipupo/ie (3¢upHbie Macia, pepomonsl). [ToayueHne kapOOHUIIBHBIX
COEIMHEHUI OKUCIIEHUEM CIIMPTOB, THAPATALUEH alKHHOB, OKUCIEHUEM YIII€BOAOPOA0B. OTAENbHBIE IPEICTABUTENN
QJIBJICTUA0B M KETOHOB, crieli(uiyecknue cocoObl X HMOIyUSHHUS] U CBOMCTBA.
JlaGopaTopHble paGoThl:. | l13ydyeHre BOCCTAHOBUTEIBHBIX CBOHCTB aIb/ICTUA0B: PEAKIIUS «CEPEOPSHOTO 3epKatay,
BoccTaHosieHue ruapokeuia meau(ll). Bzaumoneiicteue gpopManpernaa ¢ TuapocyabGuToM HaTpHsL.

Tema 1.9. Copep:xkaHue yueOHOI0 MaTepHuaJa. OK 01, OK 02,
KapGonossie 1 I'omosornyeckmii psix npeeaIbHBIX OAHOOCHOBHBIX KAPOOHOBBIX KHCJIOT. [IoHsATHE 0 KApOOHOBBIX KHCIOTAX U UX OK 03, JIP 01,
KHCJIOTBI U UX KnaccuuKanys. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHUE KapOOKCHIILHOM TPyIITBL. | OMONOTHIECKHH Psit JIP 03, JIP 12,
TPOHU3BOXHPBIC. MIpEeNbHBIX OTHOOCHOBHBIX KaPOOHOBBIX KHCIIOT, HX HOMEHKJIATYPa U H30MepHs. MeXMOJIEeKyIIpHBIE BOAOPOIHBIE MP (ﬁ;‘['f,l\(;[;) 06,

CBS3M KapOOKCHIIBHBIX TPYTII, X BIUSHHUE Ha (HYU3NIECKHE CBOWCTBA KapOOHOBBIX KHCIIOT.

XuMu4yeckHe cBOHCTBA KApOOHOBBIX KUCJIOT. Peakinm, WITIOCTPUPYIONINE KUCIOTHBIE CBOIICTBA M UX CPaBHEHHUE CO
CBOMCTBaMH HEOpTaHUUECKNX KUCIOT. OOpa3oBaHue (PyHKIIMOHATBHBIX TPONU3BOIHBIX KapOOHOBBIX KHUCIOT. Peakin
sTepuuKaIuU. AHTHIPUIE KAPOOHOBBIX KHCIOT, MX MOJIyYCHNE U IPUMEHEHHE.

Cnoco0bI moJtyueHust KapOOHOBBIX KHCJI0T. OTAeqbHbIE MPEACTABATENN U NX 3HaYeHHe. O01me crocoOs!
MOJTy4EHHS: OKUCIICHNE aJIKaHOB, aJIKEHOB, IEPBUYHBIX CIIUPTOB, AJIbACTHI0B. BaxkHeiniie npeacraBuTeny KapOoHOBBIX
KHCJIOT, UX OMOJIOrn4ecKas poib, crennpuyeckue crocoObl MoydeHusl, CBOICTBA M IPUMEHEHNE MYPaBbUHOM,
YKCYCHOH, NaJbMUTHHOBOM U CT€apUHOBOM; aKpUJIOBON U METaKpUIOBOH; OJIEMHOBOM, IMHOJIEBOI! U JINHOJIEHOBOM;
[[aBEJIEBOM; OCH30MHOM KUCIIOT.

Caoxnbie 3¢upbl. CTpoeHHE U HOMEHKIIATypa CII0KHBIX d(HUPOB, MEXKKIIACCOBAs H30MEPHs ¢ KapOOHOBBIMHU
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kucyoraMu. CriocoObI TOJTyYeHHUs! CII0XKHBIX 3HUpoB. OOpaTUMOCTh peakuny dSTepuuKany 1 GakTopsl, BAUSIONINE Ha
cMmenienue paBHoBecus. OOpa3oBaHue cI0XHBIX Honmnd(upoB. [TommaTunenrepedranar. JlaBcaH kak npeacTaBUTENb
CHUHTETUYECKUX BOJIOKOH. XMMUYECKHE CBOMCTBA U IPUMEHEHHUE CIIOKHBIX 3(DUPOB.

Kupsi. XKupsl kak ciaoxHble 3¢upsl rniepuHa. KapOoHOBbIE KHCIOTHI, BXOSIHME B COCTaB KHPOB. 3aBUCHMOCTh
KOHCHUCTEHIIUH XXMPOB OT UX COCTaBa. XMMHUUECKHE CBOIMCTBA XMPOB: THIPOJIN3, OMBIJICHUE, THIPUPOBAHHUE.
Buronorndeckast poJib )KUPOB, X HUCIIOJIb30BaHHUE B OBITY M IPOMBIIUICHHOCTH.

Couin kKap0oHOBBIX KHCa0T. Mputa. CriocoOBI TTOTy4eHHUS COJIeii: B3aNMOACHCTBIE KapOOHOBBIX KHCIIOT C METaJUIaMH,
OCHOBHBIMH OKCHUJIaMH, OCHOBAHUSIMH, COJISIMHE; IIEIIOYHON THAPOIH3 CIOXKHBIX dPHPOB. XUMHUIECKHE CBOMCTBA COIEH
KapOOHOBBIX KHCJIOT: THAPOJIN3, PEaKIMH HOHHOTO 0OMeHa. Mblia, CYIIHOCTh MOIOIIEro nedcTBrs. OTHOIEHNE MBIIa K
xecTKoH Bosie. CunTeTndeckne Moronme cpeactsa — CMC (ieTepreHTsl), UX MPEUMYIIEcTBA H HEJJOCTATKH.

[pakTuyeckue 3ansaTus: PacTBOpIMOCTh pazIMIHBIX KapOOHOBHIX KHCIIOT B Bofe. B3amMomeHCTBHE YKCYCHOW KHCIIOTHI C
MetaymiaMu. [lodydeHre W30aMIIIOBOTO 3(Hpa YKCYCHOW KUCHIOTHL. CpaBHEHHE CTEIICHH HEHACHIIIEHHOCTH  TBEPHAOTO H
KHUIKOTO JKUpoB. OMbUIeHHE XKupa. [lodydeHnWe MBUIa M HM3YYEHHE €r0 CBOWCTB: IEHOOOpa30OBaHHE, PEaKIHUH HOHHOTO
oOMeHa, TMIpOJH3, BbIAEICHUE CBOOOJHBIX XHPHBIX KHCJIOT. B3auMoneiicTBHEe pacTBOpa YKCYCHOH KHCIIOTBI C MarHuem,
OKCHJIIOM IMHKA, THapokcuaom xenesa (111), pactBopom kapOoHaTa kanus u creapata Kanus. OTHOIICHHE CIOXKHBIX d(PUPOB
K BOJIC U OPTaHUYECKUM BellecTBaM. « BbIBeJjeHne» KUPHOTO IMATHA C OMOIIBIO CIOKHOTO 3¢dupa. PacTBOpuMOCTh )KUPOB B
BOJI€ 1 OPTraHWYECKUX pacTBOpUTeiX. CpaBHEHHE MOIOIIUX CBOMCTB X03siicTBeHHOro Mbl1a 1 CMC B JkecTKOH BoOJE.

Tema 1.10.
YrieBoapbl.

Coaep:xanue yueOHOro MaTepuaJa:

1 IMonsTne 06 yraesogax. Knaccngukanus yrieBonoB. MoHo-, T1- M TIOJIMCaxapy/bl, IPEACTABUTENHN KaXJ0H TPYTIITbI
yrieBooB. bruonorudeckas poib yrieBoi0B, UX 3HaUEHHUE B )KU3HU YEJIOBEKA U OOLIECTBA.

Monocaxapuabl. CTpoeHHe U ONTHYECKast M30MepHsi MoHOcaxapuaoB. VX kiaccudukanus no 4ucity aToMoB yriepoJa
u mpupone kapoboHmiasHON rpynmbel. @opmynsl @umepa u Xeyopca A HM300pakeHHs MOJEKYJI MOHOCAXapHIOB.
OtHecenne MoHOcaxapuaoB kK D- u L-paay. Baxxueiimue npecTaBuTen MOHO3.

I'moko3a, cTpoeHue ee MOJIEKYIbl U (hpu3ndeckue cBoiicTa. Tayromepus. XuMHUUecKue CBOMCTBA IVIIOKO3BI: PEAKIIUH II0
aJIB/IETUAHON TpynIe («cepeOpsHOTO 3epKalla», OKHUCICHUE a30THOW KHCIIOTOH, TMApUpoBaHKe). Peakinu IimtoKo3sl Kak
MHOTOaTOMHOTO CITUPTa: B3aWMOAEHCTBHE TIIIIOKO3BbI C ruapokcuaoMm Meau(ll) mpm xomHaTHO# Temmepatype u
HarpeBaHuu. Pazmumynbie THNBI OposkeHMs (cMpTOBOE, MOJIOYHOKHKCIOE). ['roko3a B mpupose. buonornyeckas poib u
IIPUMEHEHHE TII0KO3bl. DpyKTO3a Kak M30Mep TIIoKo3bl. CpaBHEHHE CTPOEHHS MOJEKYJbl U XMMUYECKHX CBOMCTB
TJIIOKO3bI 1 ppyKTO3bl. DpyKTO3a B IPUPOJIE U €€ ONOTIOTHIecKas poJlb.

[enro3bl. Prnbo3a u ne3okcuprdo3a Kak MpeAcTaBUTeNH anbaoneHTo3. CTpoeHHe MOJICKYI.

Jducaxapuabl. Ctpoenne qucaxapuaos. Crocod cowieHeHHsI IUKIOB. BoccranaBiMBaromue 1 HEBOCCTaHABIMBAOIIHE
CBOHCTBA IMCAXapHUOB KaK CIEICTBUE COWICHEHN UK. CTpoeHne M XMMHUYECKHE CBOMCTBA Caxapo3bl.
TexHoOrM4YeCKre OCHOBBI IIPOU3BOCTBA Caxapo3bl. JJakTO3a M ManbTO3a KaK M30MEPHI CaXxapo3bl.

Honncaxapuapl. O6mee crpoeHne nonaucaxapunos. CTpoeHHe MOJICKYJIBI Kpaxmana, aMiI03a U aMIIONEKTHH.
du3nuecKkre CBOMCTBA KpaxMaia, ero HaX0X/IeHHe B IPUpPoie M OHoIorndeckas poib. I mukoreH. XuMHUYecKne CBOHCTBa
kpaxmana. CTpoeHHE 3IEMEHTapHOTO 3BEHA IEJUTI0N03bl. BIMsaHNE CTPOCHNMS TOMTUMEPHOH 1enn Ha (pu3niecKue u
XMMHUUYECKHE CBOMCTBA LEIUTI0I03bI. [ MAPOIIH3 1EeT0103bl, 00pa3oBaHue CIOKHBIX 3(QUPOB ¢ HEOPraHWUYECKUMH U
opraHndeckuMu kucioramu. [ToHsTre 00 MCKyCCTBEHHBIX BOJIOKHAX: alleTaTHBIN 1K, BUCK03a. Haxoxxaenue B npupoze
u Orostormyeckas poJib LeJunos103sl. CpaBHEHHE CBOMCTB KpaxMalla M LIEJIIF0JIO3bI.

JlaGopaTtopuble padoTnl: O3HakoMIIeHHE C (U3NYECKUMH CBOMCTBAMM TIJIIOKO3bI (anTe4yHas YIaKoBKa, TaOJETKH).
KuciiotHslii  Tuaponu3 caxapo3sl. 3HAKOMCTBO C oOpasuamu nosincaxapujoB. OOHapyKeHHE KpaxMajla ¢ IOMOIIbI0

OK 01, OK 02,
OK 03, JIP 01,
JIP 03, JIP 12,
MP 04, MP.06,
MP.07
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KauyeCTBECHHOM pcaknuunu B MCIC, xne6e, 17IorypTe, MaprapmHe, MAaKapOHHBIX HU3ACIIUAX, KpyIlaxX. Peaknus ((CeperﬂHOl"O

3epKanay TIIOKO3Bl. BzammopeiictBue rmoko3bl ¢ ruapoxcugoM menu (1) mpm pasmmusbix Temmepatypax. [leiicTBue
aMMHaYHOTO PacTBOpa OKCHJIA cepedpa Ha caxaposy.. JlelicTBre nojia Ha Kpaxmall.

BonopactBopumbie (Ha mpumepe ButaMuHOB C, rpymnibl B u P) u skupopacTBopumeble (Ha mpuMepe ButaMuHoB A, D u E).

Tema 1.11. Coaep:xanue yueOHOro MaTepuaJa: OK 01, OK 02,
AMHHBI, 1 Knaccnpuxamus u n3omepusi amunoB. [lonstue o0 amuuax. [lepBuuHble, BTOpUYHBIE W TPETHYHBIE AMHUHBI. OK 03, JIP 01,
AMAHOKUCJIOTEI, Knaccugukanus aMMHOB [0 TUITY YIJIEBOJOPOAHOTO PaJyKaia U YUCIly aMUHOTPYIII B MOJieKyJie. ['OMONoruuecKue psiabl JIP 03, JIP 12,
Oemxcn. NpeACBHBIX ATM(PATHUECKUX U apOMAaTHYECKUX aMHHOB, H30MEPHSI 1 HOMEHKJIATYpa. MP (13/‘[‘1’31\6171) 06,
XuMHYecKHe CBOHCTBA AMHHOB. AMMHBI KaK OPraHHYECKHE OCHOBAHMS, MX CPAaBHEHHE C aAMMHAKOM W JIPYTHMH ’
HEOPraHMYECKMMHU OCHOBaHMAMH. CpaBHEHHE XHUMHWYECKHMX CBOHCTB ann(paTHdecKMX U apoOMaTHIECKUX aMHHOB.
OOpazoBaHue aMHAOB. AHWIMHOBBIE KpacuTend. [IoHATHE O CHHTETHYEeCKHMX BOJOKHax. Ilommamuabl m moanaMuaHbIe
CHHTETHYECKHE BOJIOKHA.
I[Ipumenenne u moayyenne aMmuHoB. [lorydenne amuaoB. Paboter H.H.3uHnHAa.
AmuHoOKkHCA0THI. [loHATHE 00 amMHMHOKHCIIOTaX, WX KilaccHuKamms W cTpoeHume. OmnThdeckas H30MEpUs O-
aMHHOKHCIOT. HoMeHknmatypa aMHHOKHCIOT. J[BOWCTBEHHOCTH KHCIOTHO-OCHOBHBIX CBOWCTB AMHHOKHCIOT M €€
npu4uHbl. bunomnapHele noHbl. Peakunu konpeHcauuu. Ilemtumnas cBsi3b. CHHTETHYECKHE BOJIOKHA: KalpOH, SHAHT.
Krnaccudukanms BosokoH. [TonyueHne aMUHOKUCIIOT, UX IPUMEHEHHE U OUOJIoTHYecKast (OyHKIUSL.
Beaku. benku kak npuponaHble nonuMmepsl. [lepBudHas, BTOpUYHAS, TPETHYHAS W YETBEPTHYHAS CTPYKTYPBI OEJKOB.
OubprusipHble M TIOOYJsipHble Oenku. XUMHYECKHE CBOICTBA OENKOB: TOpEHME, JEeHATypauus, THAPOJIU3,
KavyecTBEeHHbIC (LIBETHbIE) peakiuu. buonornueckue ¢GyHKIMKM OEJNKOB, MX 3HaueHHE. BenkM Kak KOMIOHEHT MHIIH.
[Ipob6iema GeTKOBOTO TOJIOIAHMS U ITYTH €€ PeIIeHusI.
JlaGopaTopHble pa6oThl. PacTBopeHne GenkoB B BoAe U UX Koarymsnus. OOHapyxeHue Oeska B KypHHOM SHIE U MOJIOKE.
Oo6pazoBanue coieii anmwmmHa. bpomupoBanue anmnmuHa. OOpa3oBaHue cosell rmnuHa. [lomydeHne METHOW CONHM TIIHIUHA.
Henarypanus Oernka.
IIpakTnyeckue 3aHATUs . [[BeTHBIE peaKIIu OEIIKOB.
Tema 1.12. Cojaep:xanue yueOHOT0 MaTepuaJa: OK 01, OK 02,
A3sorcoaepikaiue HyxneuHoBblie kuca0Thl. HykienHOBBIE KMCIIOTHI KaK IPUPOAHBIE TonuMepbl. HykineoTuasl, X CTpOeHNE, IPUMEPHL. OK 04, OK 05,
TE€TEPOLHURINIECKUE AT® u AJI®, ux B3aMMOTIPEBPAIIEHHE W POJIB 3TOr0 Tponecca B npupose. [onstue JJHK u PHK. Ctpoenne JIHK, ee OK 06, JIP 01,
I_f;}iﬁggﬁ?}:ze MIEpPBUYHAS ¥ BTOpUYHAS CTpyKTypa. Paboter @. Kpuka u JI. Yorcona. KommieMeHTapHOCTD a30THCTHIX OCHOBAHHUH. ﬁggi’ ﬁ;OOSS’
KHCIOTBL Perummkanus JIHK. Ocobennoctu ctpoennst PHK. Tumst PHK n ux 6nonormueckne @yskimu. [ToHATHE O TPOMYHOM KO/Ie TP 07: JIP 11,
(xomone). buocunTe3 Oenka B )xHBOi KieTke. ['eHHas nHXeHepus U OuoTexHoJorus. TpaHcreHHbIe HOPMBI pacTeHUH 1 MP. 02, MP 03,
JKUBOTHBIX. MP.04, MP. 05,
MP.06
Tema 1.13. Copep:xkaHue yueOHOI0 MaTepHuaJia. OK 01, OK 02,
buoaornieckn 1 ®epmenThl. [Tonsarue o pepMeHTax Kak 0 OMOJOrMYECKUX KaTanuzaTopax 0eiakoBoi npupoabl. OcOOCHHOCTH CTPOCHHMS OK 04, OK 05,
AKTHBHbIE U CBOWCTB B CPABHEHHHM C HEOPTaHUYECKMMHM KaTanusatopaMu. Knaccudukanus pepmenTos. OCOGEHHOCTH CTPOCHHUS U OK 06, JIP 01,
COCAUHEHHA. CBOHCTB ()€pMEHTOB: CEIEKTUBHOCTh U 3(PPEKTUBHOCTD. 3aBUCIMOCTh aKTUBHOCTH (DEPMEHTOB OT TeMIiepatypsl U pH ﬁggﬁ’ ﬁg,0035’
cpenbl. 3HadueHne GEPMEHTOB B OMOJIOTHH 1 IPUMEHEHHE B TTPOMBIIIIICHHOCTH. JIP 07: JIP 11,
Butamunsl. [Torarue o Buramunax. Ux kmaccuukarnus u o0o3nauenne. Hopma notpeGiieHisI BATAMITHOB. MP. 02, MP 03,
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I'eHHas uHXeHEpHs U OMOTeXHONOTHS. TpaHCreHHbIe POPMBI PACTCHUIT U )KUBOTHBIX.

T'opmonsl. [ToHsTHE 0 TOPMOHAX KaK OMOJIOTMYECKH AKTUBHBIX BEIIECTBAX, BHIOIHSIONUX SHJOKPUHHYIO PETYIISIHIO
KHU3HEEATCILHOCTH OpraHnu3MoB. Kiiaccugukaiysi rOpMOHOB: CTEPOUJIBI, TPOU3BOIHBIC AaMHUHOKHUCIIOT, TIOJTHITCIITHTHBIC
1 OenKoBbIe TOPMOHBI. OTACIBHBIC MPEICTABUTEIN: ICTPAIUOI, TECTOCTCPOH, MHCYJIMH, aIpCHAIIVH.

JlexapcTBa. [ToHATHE 0 JeKapCTBaX KaK XUMHUOTCPANICBTHYCCKUX  mpenaparaX. KpaTkue HCTOPUUSCKUE CBEIICHHUS O
BO3HUKHOBEHUH U Pa3BUTUH XUMHOTEPAIHU. [ pymImbl JeKapCcTB: cyibhaMuabl (CTPENTOIH ), aHTHOMOTHKU
(MeHUIWIUTHH), aHTUITUPETUKHN (aCIMPHUH), aHAIBICTHKY (aHAIBIHH). MeXaHn3M AeWCTBUS HEKOTOPHIX JIEKapCTBEHHBIX
MpEenaparoB, CTPOCHUE MOJIEKYJI, IPOTHO3UPOBAHHE CBOMCTB HA OCHOBE aHAIIN3a XMMHUUYECKOTO CTPOCHHS. AHTHOMOTHKHY,
uX Kiaccu(uKaius o CTPOCHHIO, TUIY U CIEKTPY AeHCTBHs. be3onacHble criocoObl MPUMEHEHHUS, JTeKaPCTBEHHBIC

(hopMEL.

IIpakTuuyeckne 3anaTusa: OOHapyXkeHHe BHUTaMHHA A B mojacoidHeyHoM Mmacye. OOHapyxeHue ButamuHa C B s107109HOM
coke. Onpenenenne BuTaMuHa D B ppIObEM JXHpE WM KypHHOM XelTKe. [leicTBHe aMHII03bI CITIOHBI Ha KpaxMai. JleficTBue
JETHIPOTeHa3bl HAa METWJICHOBBIH CHHHMI. JlelicTBHe KaTanmasbl Ha TEpOKCHA Bojopoaa. lcmbelTaHme pacTBOPUMOCTH
aJIpeHaJIlHa B BOJIE U COJITHOM KHCIIOTE.

MP.04, MP. 05,
MP.06

Paszgen Il . O6mas n
HEOpraHuYecKas
XHMUHL.

Tema 2.1.
Xumusi — HAyKa 0
BeIllecTBax.

Conepxxanue yueOGHOT0 MaTepuaJia.

Cocrap BemecTBa. XUMHYECKHE 2IeMEeHThI. CII0OCOOBI CyIIECTBOBAaHHUS XUMUYECKHUX 3JIEMEHTOB: aTOMBI, IPOCTHIE U
CJIOJKHBIE BellecTBa. BemecTBa MOCTOSIHHOTO M IIEPEMEHHOT0 COCTaBa. 3aKOH IIOCTOSIHCTBA COCTaBa BellecTB. BemecTra
MOJIEKYJIIPHOTO M HEMOJIEKYJIIpHOTO cTpoeHus. CrlocoObI 0TOOpakeHHs MOJIEKYJI: MOJIEKYJISIPHBIE U CTPYKTYpPHBIE
(opMyJIBI; IIApOCTEPIKHEBBIE M MaclTaOHbIe TpocTpaHcTBeHHbIe (CTioapTa—bpurineba) Moaenn MoseKy.

Hsmepenne BemecTBa. Macca aToMOB ¥ MOJIEKyJl. ATOMHasl €IMHHIA Macchl. OTHOCUTEIbHbBIE AaTOMHAS U
MOJIEKYJIsIpHAst Macchl. KOIMUecTBO BEIECTBa U €IMHUIIBI €r0 U3MEPEHHS: MOJIb, MMOJIb, KMOJIb. Yrco ABorazapo.
ModsipHast Macca. ArperaTHble COCTOSIHUS BelllecTBa: TBEp0e (KPUCTAIUINIECKOE U aMOP(HOE), )KUAKOE U
razoo0paszHoe. 3akoH ABOTaJpo U €ro cleAcTBUsA.  MOJSpPHBIA 00beM BEIIeCTB B ra3000pa3HOM COCTOSIHUH.
OObeanHEHHBIH ra30BbIi 3aKOH U ypaBHeHHe MeneneeBa—Knanelipona. CMecu BeuecTB. Pa3mimdans Mexay cMecsMu 1
XIMHUYECKHMHU COeIMHEHISIMA. MaccoBasi M1 00beMHasl 101 KOMIIOHEHTOB CMECH.

Tema 2.2.

Conepxxanne yueGHOT0 MaTepUaJia.

OK 01, OK 02,
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Crpoenue aToma. 1 | Atom — ciiokHas yacTHHA. Jloka3aTenbeTBa CI0KHOCTU CTPOCHMS aTOMA: KaTOIHBIE U PEHTITCHOBCKUE JIy4H, OK 04, OK 05,
(doTorhdeKT, pagroakKTUBHOCTb, IJTEKTPOIIU3. OK 06, JIP 01,
[TnanerapHas Moznens atoma J. Pesepdopna. Ctpoenue aroma o H. bopy. CoBpeMeHHBIE NpeACTaBIEHHS O CTPOCHUH ﬁll: 842" ﬁg 0035’
aToma. KopryckynsapHo-BOJIHOBOM Ayanu3M 4acTUIl MUKPOMUpA. TP 07, JIP 11
CocTaB aTOMHOIO /Ipa — HyKJIOHBI: IIPOTOHBI XU HEUTPOHBI. 130TOMNBI U HYKIHIBL. Y CTOMYHBOCTD A€EP. MP. 02” MP 03”
JJieKTPOHHAsI 060J109Ka aTOMOB. [oHsATHE 00 BNIEKTPOHHOM OPOUTANH U ANIEKTPOHHOM oOake. KBaHTOBBIE YHcIa: MP.04, MP. 05,
TIIaBHOE, OpOuTaIbHOE (M0OOYHOE), MATHUTHOE H CIIMHOBOE. PacrmpeneneHne 371eKTpOHOB IO SJHEPTEeTHUECKUM YPOBHSIM, MP.06
MIOJYPOBHSAM M OPOUTANISIM B COOTBETCTBHH C IIPUHINIIOM HaNMEHBIICH 3HepruH, npuHIunoM Ilaymm u npasunom ['yHza.
OneKTpoHHbIE KOH(PUTYypanuy aTOMOB XUMHUYECKHX HJIEMEHTOB.
BaneHnTHbIe BO3MOXKHOCTH aTOMOB XHMUYECKUX DJIEMEHTOB.
DNeKTpoHHAs KiIacCU(DUKAIUs XUMHICCKHX dJIEMEHTOB: S-, P-, d-, f-aeMeHTHI.
Tema 2.3. ConepxaHne y4eOHOTO MaTepuaJia.
ITepronmyeckuii 1 OtkpsoiTue [lepuoanyeckoro 3akona. Otkpsitue .M. Menneneesbim Ilepnonnyeckoro 3akoHa.
3aKOH Ilepuoanyeckuii 3aKoH U cTpoenne atoma. I3oronsl. CoBpeMEHHOE MOHATHE XUMHUYECKOTO dlleMeHTa. CoBpeMeHHas
nepg;g::;;xaﬂ ¢dopmymupoBka [lepuonmueckoro 3akona. [lepuoandeckas cucrema u ctpoeHue aroma. @U3HMYECKU CMBICIT TOPSAKOBOTO OK 01. OK 02
XHMHYeCKHX HOMeEpa JIEMEHTOB, HOMEPOB I'PYMIIEI U eproja. Ileproanueckoe H3MEHEHHE CBOMCTB 3JIEMEHTOB: pajinyca aToMa, OK 0 42 OK 05:
37I€MEHTOR SHEPIUH HOHU3AINH; IIEKTPOOTPUIIATEILHOCTH. [IpHUNHBI M3MEHEHUS METAIIMYECKUX M HEMETAJUTMYECKIX CBOHCTB OK 06, JIP 01,
J.A.MeHnneneeBa. 9JIEMEHTOB B TPYIIAaX U MEPUOJIaX, B TOM YUCie OOJbIINUX U cBepXOonbiux. 3naueHue [leproanyeckoro 3akoHa v JIP 02, JIP 03,
Ilepuoguueckoii cucTeMbl XUMUYECKUX 1eMeHTOB J[.M. Menaeneesa Juisl pa3BUTUS HAYKU U IOHUMAHUSI XUMUYECKOU JIP.04, JIP. 05
KAapTUHBI MUDA. JIP 07, JIP 11,
MP. 02, MP 03,
MP.04, MP. 05,
MP.06
Tema 2.4. Coneprxanne yue0HOTr0 MaTepuaJia. OK 01, OK 02,
Crpoenue Bemecrna. | 1 IHonsiTue 0 XMMUYECKOH CBA3M. TUNBI XUMUYECKUX CBSI3€W: KOBaJIeHTHAs, MOHHAs!, METAJNIMYECKAsi U BOJOPOAHASL. OK 04, OK 05,
KoBanenTHas xumMuyeckasi cBsi3b. [[Ba MexaHu3Ma 00pa30BaHUS 3TOM CBA3U: OOMEHHBIH U JOHOPHO-aKIIEIITOPHBIH. OK 06, JIP 01,
OCHOBHBIE TapaMETPHI 3TOTO TUIIA CBA3U: JIIMHA, IPOYHOCTH, YTOJI CBSI3M MIIM BaJICHTHBIN yroi. OCHOBHBIE CBOHCTBA ﬁg 842" ﬁg 0035;
KOBAJICHTHOH CBSA3H: HACHIIIEHHOCTb, MOJISIPU3YEMOCTh U IIPOYHOCTH. DIEKTPOOTPUIIATEIHLHOCTD U KJIaCCH(pHUKAIINA J'IP.O7: TP 1 1,
KOBQJICHTHBIX CBSI3€H 110 3TOMY NMPHU3HAKY: MOJISIPHAS ¥ HETIOJIIpHAS KOBAJICHTHBIE CBA3U. [10MApHOCTE CBSA3M U MP. 02, MP 03,
MOJISIPHOCTH MOJIEKYNBL. CIoco0 mepeKphIBaHUs 3IEKTPOHHBIX OpOUTanel U KilacCu(hUKanus KOBaJCHTHBIX CBA3EH O MP.04, MP. 05,
9TOMY IIPHU3HAKY: G- U T-CBSI3U. KpaTHOCTh KOBAJICHTHBIX CBSI3€H M KIIACCH(UKAINS X 0 3TOMY IIPHU3HAKY: OJUHAPHBIE, MP.06

JIBOITHBIE, TPOHHBIE, MOJIYTOPHBIE. THUIIBI KPUCTATUIMYECKUX PELIETOK Y BELIECTB C 3TUM TUIIOM CBS3U: aTOMHBIE U
MoOJIeKyJsipHble. PU3NYECKHEe CBOMCTBA BELIECTB C STUMHU KPUCTAJUIMYECKUMU PEIIETKAMH.

Honnasi xumnveckas cBsi3b, Kak KpallHUH CIIy4ail KOBaJICHTHOH ITOJISIPHOM CBs3M MexaHu3M 00pa3oBaHMsl HOHHOU
cBsi3u. loHHBIE KPUCTAJIIMUECKHE PEIIETKH U CBOMCTBA BEILIECTB C TAKUMH KPHUCTaJJIaMU.

MeTanandeckass XAMHY€eCKasl CBSI3b, KaK 0COOBII THUIT XMMUYECKOH CBSI3H, CYIICCTBYIOIIUI B METaJUIaX U CILIaBaXx.
Ee oTaunuus u cX0ACTBO C KOBaJIGHTHON M MIOHHOM cBsi3siMu. CBOMCTBA METAJUTMUECKOH CBsI3U. MeTainyeckue
KPUCTAJUTHYECKHE PEIIETKH M CBOWCTBA BEIIECTB C TAKUMHU KPHUCTAJIAMH.

Bonopoanasi xumMuueckasi cBsi3b. MexaHu3M 00pa3oBaHuUs Takoi CBs3U. Ee kmaccudukarus: MexXKMOJICKyIIpHas |
BHYTPHMOJICKYIISIPHASI BOJIOPOTHBIE CBA3H. MOJEKYIISIpHBIE KPUCTAIUIMICCKHIE PEIISTKH ISl 5TOTO THIIA CBSI3H.
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dusnuecke CBOMCTBA BELECTB ¢ BOJOPOJHOI cBA3bI0. brosoruueckas posb BOJOPOIAHBIX CBsA3EH B OpraHu3alluu
CTPYKTYp OHOIIOIUMEPOB.
Enunas mpupoja XMMUYECKHX CBs3€d: HalM4He Pa3IUYHBIX TUIOB CBS3eH B OJHOM BEILECTBE, NMEPEXO0]] OAHOIO THIA
CBSA3U B APYrOM U T.IL

KomniexcoodpaszoBanue. IIoHATHE 0 KOMIIIEKCHBIX cOeUHEHUAX. KoopauHanmoHHoe 4ncio
KoMIuIekcooOpazoBareisi. BHyTpeHHsIs 1 BHEIIHs cepa KoMIulekcoB. HoMeHKIaTypa KOMIIEKCHBIX coeinHeHni. x
3HAUCHHE.

IpakTuyeckue 3auATHA: KavyecTBeHHBlE peakuuy Ha HOHBI Fe?* u Fe®”,

Tema 2.5. Conepxanne yueOHOT0 MaTepuaJia.
Ioaumepsr. 1 Heoprannyeckue nosumepsl. IloquMepsl — IpocThie BENECTBA C aTOMHOI KPUCTAIUTNYECKOH peleTKOo: OK 01, OK 02,
JUTOTPOIIHBIC BHIOM3MEHEHHS yriiepoja (anmas, rpadut, kapouH, GpysuiepeH — B3aUMOCBSI3b THOpHIU3aLnK opOuTaien y OK 04, OK 05,
aTOMOB YTJIepo/ia C IPOCTPAHCTBEHHBIM CTPOSHHEM aJUIOTPOINHBIX MOJU(UKAIIMN); CEJICH U TEJUTYp LEIOYEYHOTO OK 06, JIP 01,
ctpoenus. [Tonnumeps! — cI0XKHbBIE BEIIECTBA C AaTOMHON KPUCTAIIIMYECKON PEIIeTKOIl: KBapl], KpeMHe3eM (IMOKCHIHbIE JIP 02, JIP 03,
COEeTMHEHUST KPEMHHUS ), KOPYH/ (OKCH allFOMUHUS) U aJTIOMOCHIIMKATHI (TTOJIEBbIE IITATHI, CJII0JIa, KAOJIWH). MuHepalbl U JIP.04, JIP. 05
ropusle noposl. Cepa muactuyeckas. MuHepaabHOe BOJOKHO — acOecT. 3HaueHHe HeOPraHUYECKUX HPUPOIHBIX JIP 07, JIP 11,
MTOJIMMEPOB B (POPMHUPOBAHNH OIHOM U3 TEOJOTHIECKUAX 000II0UeK 3eMIIH — TUTOC(EPHI. MP. 02, MP 03,
Opranuyeckue mojuMepsl. CriocoOB! X MOTYICHUS: PEAKIINH TOTMMEPH3ANN U PEAKIINU TOJTHKOH/ICHCAITHH. MP(;\A/},PI\&P 05,
CTpyKTypHI IOIAMEPOB: INHEHHBIC, pa3BETBICHHBIC U MIPOCTpaHCTBEHHBIE. CTPYKTYypHUPOBAHHE TIOJIIMEP OB: ’
BYJIKAHU3AIMS KaYIyKOB, TyOJIeHIE OCITKOB, OTBEPKICHUE TIOIHKOHICHCAIIHOHHBIX TIOJHMEPOB.
Krnaccudukarus moJimMepoB 1Mo pa3iInIHbIM IPH3HAKAM.
IpakTuyeckune 3ansaTus:. O3HaKOMIICHUE ¢ 00pa3LaMH IIACTMACC, BOJIOKOH, Kay4yKOB, MUHEPAJIOB M TOPHBIX TIOPO/I.
[IpoBepka mracTMacce Ha ANMEKTPHYECKYIO IPOBOJNMOCTD, TOPIOYECTh, OTHOIICHHE K PACTBOPaM KHUCIIOT, IEIOYCH
okucnureneil. CpaBHEHHE CBOMCTB TEPMOPEAKTUBHBIX H TEPMOIDIACTUYHBIX ITacTMacc. [lomydeHne HUTEH U3 KarpoHOBOH
WJIM JTABCAHOBOM CMOJIBL..
Tema 2.6. Coaep:xanue yueOHOro MaTepuaJia. OK 01, OK 02,
JMucnepcubie IMonsiTHe 0 qucnepcHbIX cucTeMax. Knaccudukariys AUCIepCHBIX CHCTEM B 3aBUCHMOCTH OT arperaTHOro COCTOSHHUS OK 04, OK 05,
CHCTEMBL. JIUCTIEPCHOHHOM CPe/ibl U AMCTIEPCHOM (asbl, a TAKKE M0 Pa3sMeEPy MX 9acTHIL. I pyOOMCIIEPCHBIE CUCTEMBL: SMYJILCHH U OK 06, JIP 01,
cycnensnu. TOHKOANCTIEPCHBIE CUCTEMBI: KOJIOMIHBIE (30JM U TeJIM) U UCTHHHBIE (MOJIEKYJISIPHBIC, MOJICKYJISIPHO-UOHHbIE ﬁggi’ g;ooz's’
1 IOHHEBIE). Oddexr Tunmans. Koarynsamus B KoJUTonIHBIX pacTBopax. CHHEpE3HC B TeISIX JIP 07: JIP 11,
3HavyeHHe JUCMEPCHBIX CHCTEM B )KUBOH M HEXXHMBOW MPHUPOIE M MPAKTHYECKOH HU3HHU YelloBeKa. OMYIIbCUH U CyCIIEH3UN MP. 02, MP 03,
B CTPOUTENBCTBE, MUIIEBONH U MEIULUHCKON MPOMBILIUIEHHOCTH, KOCMeTHKe. bronoruueckue, MeAULIMHCKUE U MP.04, MP. 05,
TEXHOJIOTMUECKHE 30711, 3HaYeHHUE rejiell B OpraHu3aluy )KUBOI MaTepru. bronorundyeckue, nuiiessle, MEANIIMHCKHE, MP.06
KocMeTHdeckue reian. CuHepe3uc Kak (paxkTop, ONpeessonii CpOK TOHOCTH NPOIYKIIMH Ha OCHOBE reneil. CBepThIBaHHE
KPOBH KaK OMOJIOTHYECKUI CHHEPE3HUC, ero 3HauCHHE.
Conep:xaHne yueOHOT0 MaTepuaJia. OK 01, OK 02,
Tema 2.7. Knaccudukauusa XuMUYeCKHX PeaKiil B OpraHuveckoil 1 Heoprann4yeckoii xumum. [Tonstue o xuMuyeckou OK 04, OK 05,
Xumuyeckue peakiun. Peakuuu, uaynpe 0e3 n3MEHEHHs Ka9YeCTBEHHOTO COCTaBa BEIIECTR: aJUTOTPONU3AIHS U H30MEPH3 AIlHsL. OK 06, JIP 01,
peaKiuu. Peaxnuu, nayniye ¢ ©3MEHEHHEM COCTaBa BEUIECTB: TI0 YHCITY U XapaKTepy pearupyronux U o0pa3youxcs BEIeCTB JIP 02, JIP 03,
(pa3noskeHus, COeTUHEHMs, 3aMEIEeHHUs, 00MEHA); 110 U3MEHEHHIO CTETICHEH OKUCIICHHUS JIEMEHTOB (OKHUCITUTEIHHO- JIP.04, JIP. 05
BOCCTaHOBHTEJIbHBIE U HE OKUCITUTEIHLHO-BOCCTAHOBHUTEIHHBIE PEAKIINH); TI0 TETUIOBOMY 3D dekTy (3K30- 1 JIP 07, JIP 11,
SHJ0TEpPMHYECKHE); 110 (pase (roMO- U reTeporeHHbIe); 0 HapaBJICHHIO (00OpaTHMbIe M HEOOpaTUMBIE); 110 MP. 02, MP 03,
WCTOJIB30BaHUIO KAaTaTU3aTopa (KaTaTUTUICCKUE U HEKATATUTHYCCKIE); 10 MEXaHU3MY (PaIuKaIbHbIC, MOJICKYJISIPHBIC H MP(I)\A/}’PI\(/)IE 05,

HOHHBIE).
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CxopocTh xumMmudecknx peaknmii. [Torarue o ckopoctu peakuuil. CKOPOCTb TOMO- U T€TEPOreHHON peakiuyu. DHeprus
aKTUBALUU.

@DaxTopsl, BIUSIOMUE HA CKOPOCTh XUMHUYeckol peakuuu. [Ipupona pearupyronux BemecTB. TemnepaTypa (3akoH Bant-
Todda). Konuenrpamus. Katanuzatopsl 1 KaTajiu3: TOMO- U T€TepOreHHbIH, NX MeXaHn3Mbl. DepMEHTHI, X CpaBHEHHE C
HEOPTaHHMUYECKUMH KaTaau3aTopaMu. 3aBUCUMOCTb CKOPOCTH PEaKIMi OT MOBEPXHOCTH CONPUKOCHOBEHUS Pearupyromux
BEILIECTB.

O0paTuMOCTh XMMHYECKHMX peakuuil. XuMu4yeckoe papHoBecHe. [loHATHE 0 XMMHYECKOM paBHOBecuH. PaBHOBECHbIE
KOHILEHTPALMH. JJMHAMUIHOCTh XMMUYECKOTO paBHOBECHsI. DaKTOPBI, BIUAIOIINE HA CMEIICHNE PABHOBECHSL:
KOHIICHTpALWSL, IaBlIeHne, Temneparypa (nmpuanun Jle [larense).

Tema 2.8. ConepxaHne y4eOHOT0 MaTepuaJia. OK 01, OK 02,
PacrBopsl. 1 ITonsiTue o pacrBopax. OuU3nKo-XUMHYECKas IPUPOJA PACTBOPEHHS U PaCTBOPOB. B3auMoelcTBUE pacTBOPUTENS U OK 04, OK 05,
PacTBOPEHHOrO BelecTBa. PacTBopuMocTh BetiecTB. CriocOObI BRIPaKECHUS KOHIICHTPAI[MH PACTBOPOB: MACCOBAst JI0JIS OK 06, JIP 01,
PacTBOPEHHOTO BEIECTBA (MPOLIEHTHAS ), MOJISIpHASI. JIP 02, JIP 03,
Teopusi JIEKTPOJIMTHYECKOI JUccOHAlMU. MeXaHU3M IUCCOLMALMY BEIECTB C PAa3IMYHbIMY TUIIAMU XUMUYECKUX JIP.04, JIP. 05
cBsizell. Briag pycckux yueHBIX B pa3BUTHUE MPEACTABICHUH 00 3JCKTPOIUTHYCCKON nucconuariun. OCHOBHbBIC JIP 07, JIP 11,
TMOJIOXKEHHSI TEOPHHU JIEKTPOIIUTHYECKON nucconnanyy. CTeneHb IeKTPOIUTHUECKOI TUCCOMAK U (PaKTOPEI ee MP. 02, MP 03,
3aBUCUMOCTH. CHUNIBHBIE U CPENHUE INEKTPOIUTHL. Jlucconuanus Boabsl. Bogopoauslil nokasatens. Cpena BOJHBIX MP?\‘/}’PI\(/{g 05,
pacTBOPOB 3JIEKTPOJIUTOB. Peakiinn oOMeHa B BOJHBIX pacTBOpax 3JIEKTPOJIUTOB.
I'mapoans xak oOMeHHbII poriecc. HeoOpaTHMBbIii THIPOIIN3 OpraHUueCKUX U HEOPTaHMYECKUX COSTMHEHHI U ero
3HAa4YEeHUE B MPAKTHYIECKOHN 1eATEILHOCTH YEJIOBEKa.
O6patumslii ruaponu3s coeid. CTyneHuarsIil runponus. [paktuueckoe mpUMeHEHNE THIPOIN3A.
I'maponu3 opraHnyeckux BeuecTs (OeJIKOB, )KUPOB, YIIIEBOAOB, NOIHHYKIEOTHI0B, AT®) u ero Guosornyeckoe u
pakTHuyeckoe 3HadeHne. OMpuIeHHE XKUPOB. Peakims aTepudukanmy.
Tema 2.9. Conep:xaHue yueOHOro MaTepuaJja: OK 01, OK 02,
OKHCIUTENBHO- OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE peakuuu. CteneHb okucienusa. BoccranoBurenu u okucnurend. OKUCIEHUE U OK 04, OK 05,
BOCCTAHOBUTEILHbIE BOCCTaHOBIIEHHUE. BaskHelllle OKHCIUTENM U BOCCTAHOBUTEIM. BOCCTaHOBUTEIBHBIE CBOMCTBA METAIIOB — IIPOCTHIX OK 06, JIP 01,
3J1eKTI;)e:)axlgﬁlplldt;ec1me BEILECTB. OKHUCNIUTENBHBIE 1 BOCCTAHOBUTENBHBIE CBoﬁc“TBa HEMETAJIIOB — MPOCTHIX BELIECTB. BoccranoBurensHele %Egi: JE]I;,0035’
npouecchL. CBOICTBa BeLIECTB, 00pa30BaHHbIX 3JIEMEHTAaMH B HU3IIEH (OTPUIATENILHOI) cTeneH! OKucaeHus. OKUCIUTENbHbIC JIP 07, JIP 11,
CBOMCTBA BEIIECTB, 00Pa30BaHHBIX AJIEMEHTAMH B BEICIICH (TIONOKUTEIFHON) CTEIIEHN OKUCIeHU!. OKHCIUTENbHBIE U MP. 02, MP 03,
BOCCTAHOBHTEJIbHBIE CBOMCTBA BEIIECTB, 0OPa30BAHHBIX JIEMEHTAMH B MMPOMEKYTOYHBIX CTEHECHIX OKHCIICHHUS. MP.04, MP. 05,
Knaccudukanus OKMCIUTEIbHO-BOCCTAHOBUTEILHBIX peakuii. Peakiyuy Me:kaTOMHOTO M MEXMOJIEKYJIIPHOTO MP.06

OKHMCJICHHUA-BOCCTAHOBJICHU . PeaKuvm BHYTPHUMOJICKYJIIPHOTO OKHUCJIICHUA-BOCCTAHOBJICHUSA. Peakuvm CaMOOKHUCJICHUSA -
CaMOBOCCTaHOBJICHHUS (IUCTIPOIIOPIIIOHMPOBAHNS).

MeTomp! cocTaBIeHNS YPaBHEHUI OKHUCINTEFHO-BOCCTAHOBUTENBHBIX peaknuid. MeTo 1 31eKTpOoHHOT0 6axaHca.
BnustHue cpenbl Ha IPOTEKaHUE OKUCIUTENIBHO-BOCCTAHOBUTENBHBIX MIPOLIECCOB.

XuMHYecKHe HCTOYHMKH TOKA. DJIEeKTPOAHbIe NOTEHIMANbIL. PA cTaHAapTHBIX 2JEKTPOIHBIX MOTEHINAIOB
(9JIeKTPOXMMHUYECKHH Psil HANIPSDKEHUI MeTaiioB). ["anpBaHUYECKHE SJIEMEHTHI M IPUHLMIIEL UX padoTsl. CocTaBieHue
rajJbBaHHYECKHX dJIeMeHTOB. OOpa3oBaHue rajlbBaHUUECKHX Iap MPH XUMHYECKUX Hpoleccax. ['anpBannueckue
9JIEMEHTHI, IPUMEHSIEMbIC B )KU3HH: CBUHIIOBAsi aKKyMYJISITOpHast OaTapesi, HUKeJIb-KaJIMUEBbIe OaTaper, TOIUIMBHBIC
9JIEMEHTHI. DJIEKTPOJIN3 PACILUIaBOB U BOJHBIX PACTBOPOB 3IEKTPOIUTOB. [Iporeccsl, Mpoucxoaaiue Ha KaToJe U aHOAE.
VYpaBHEHUS ANEKTPOXUMHUYECKHUX MPOLIECCOB. DINEKTPOIIN3 BOJHBIX PACTBOPOB C HHEPTHBIMH JJICKTPOAAMH. DIEKTPONIN3
BOJIHBIX PACTBOPOB C PACTBOPUMBIMH 3JIEKTpoaamiu. IIpakTndeckoe MpUMEHEHHE SIEKTPOIN3a.
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HpaKaneCKne 3aHsATHs: B3anmoeicTBrue METalioB ¢ HEMETaJJIaMHU, a TaK¥XKC C paCTBOpaMu cojie u pacTBOpaMu KUCJIOT.
BzaumopeicTBue CepHOﬁ M @30THOM KHUCJIOT C MEJBIO. OKHCIINTEIbLHEIC CBOMCTBA INEpMaHraHaTa Kajuvs B pa3JIMIHbIX Cpeaax.

N

Tema 2.10.
Kaaccuduxkanus
Bewects. IIpocrhie
BellecTBA.

Coaep:xanue yueOHOro MaTepuasa.

4 | OK 01, OK 02, OK 04,
OK 05, OK 06, JIP 01,

1

Knaccndukanus nHeopranmveckux BemecTs. [IpocTbie u ciioxHble BemecTBa. OKCHIBI, X KIacCH(UKaIs.
I'mapokcuns! (OCHOBaHUS, KUCIOPOACOAEPIKAIIIE KUCTIOTH, aM(pOTepHbIe TUIAPOKCH B ). KHCIOThI, MX KilaccupuKanus.
OcHoBanwusl, ux kinaccuduxanust. Coiau cpeHue, KUCIble, OCHOBHBIE M KOMIUIEKCHBIE.

Metanusl. [lonoxxenne metranos B [lepuoandeckoii cucteMe 1 0COOEHHOCTH CTpOEHUS UX aToMOB. [IpocTsie
BEIIIECTBA — METAJUIBI: CTPOCHUE KPUCTAIUIOB U METAJUTHYECKask XUMUYECKasi CBs3b. O01IHe Gpu3nveckue CBONCTBA
METaJJIOB M UX BOCCTAHOBHUTENILHBIC CBONCTBA: B3AaMMOICHCTBHE C HEMETAIIAMHU (KUCIOPOIOM, TATOTSHAMH, CEPOA,
A30TOM, BOJIOPOJIOM), BOJIOM, KHCIIOTAMH, PACTBOPAMH COJICH, OPraHUYECKUMH BEIIECTBAMU (CIIUPTAMHU,
rajoreHaaKaHamu, eHOJIOM, KHCIOTaMu), co menodaMi. OKCHUIBI U TUAPOKCH/IbI METAIUIOB. 3aBUCHMOCTh CBOHCTB 3THX
COCIMHEHUIT OT CTEIeHEeH OKHCIICHHS METAIUIOB. 3HAUYCHHUE METAUIOB B TIPUPO/IC U KU3HU OPraHU3MOB.

Koppo3us meraiuioB. [Tousitue koppo3un. XuMudeckasi Kopposus. NeKTpoxuMuieckast Kopposust. CriocoObl 3aInTh
METaJJIOB OT KOPPO3UH.

O0uue cnoco0bl MOJy4eHHs1 MeTaJVI0B. MeTauisl B Ipupoje. MeTamnyprus U ee BUJbL: THPO-, THAPO- U
ANEKTPOMETAILTYPrHsl. DIEKTPOJIN3 PACILIABOB U PaCTBOPOB COETUHEHUH METAJUIOB U €r0 NMPAKTUUECKOe 3HAUCHHE.

Hemetanusl. [Tos0xeHre HEMETAIUIOB B IEPHOINYECKON CUCTEME, OCOOCHHOCTH CTPOCHHUS HX aTOMOB.
DNEKTPOOTPUIIATENILHOCTD.

bnaropo/Hbie ra3sl. DIEKTPOHHOE CTPOCHHE ATOMOB OJIATOPOHBIX Ta30B M OCOOCHHOCTH UX XUMUYCCKHUX H
(bu3ryecKuXx CBOMCTB.

Hemerasuisl — IpocThie BelecTBa. ATOMHOE U MOJIEKYJISIPHOE MX CTPOEHHE. AJLIOTpoIus. XMMUYECKUe CBOHCTBA
HemeTamuioB. OKHUCIIUTEbHBIE CBOMCTBA: B3aUMOICHCTBUE C METAIIAMHU, BOJOPOJIOM, MEHEE JIEKTPOOTPHLIATEIbHBIMU
HEMeTallaMU, HEKOTOPBIMH CJIOXHBIMH BEIIECTBaAMHU. BOCCTAHOBUTEIIbHBIE CBOWCTBA HEMETAIIOB B PEaKIUsIX ¢ TOPOM,
KHCJIOPOJIOM, CJIOHBIMHU BEIIECTBAMH-OKHCIUTEISIMU (A30THON M CEPHOM KUCIOTAMH H JIp.).

JIP 02, JIP 03, JIP.04,
JIP. 05

JIP 07, JIP 11, MP. 02,

MP 03, MP.04, MP.

05, MP.06

Tema 2.11.
OCHOBHBIE KJIACCHI
HEOPraHUYeCKHX U

OpraHHYecKuX
CoeMHEeHU .

Coaep:xanue yueOHOro MaTepuaJa.

4 | OK01, OK 02, OK 04,

Boaopoauble coennnennst HeMeTal10B. [lonyyeHre aMMuaka U XJIOpOBOJOPO/Ia CHHTE30M M KOCBEHHO. Pu3nyeckue
cBoiictBa. OTHOIIIEHHE K BOJAE: KUCIOTHO-OCHOBHBIE CBOMCTBA.

Oxcuabl M aHTHAPUABI KAPOOHOBBIX KUCJIOT. Hecoeobpa3zytomme 1 coeodpa3yromue okCuabl. KucioTHbIE OKCHUIBI,
ux cBorictBa. OCHOBHEIE OKCUJIBI, UX CBOMCTBA. AM(OTEPHBIE OKCHIIBI, UX CBOHCTBA. 3aBUCUMOCTh CBOHCTB OKCHJIOB
METaJJIOB OT CTETICHH OKUCIICHUS. AHTHIPH]IBI KApOOHOBBIX KHCIOT KaK aHAJIOTH KUCIIOTHBIX OKCHIIOB.

Kucaorel opranuyeckue u HeopraHudeckue. KucioTel B CBETE TEOPUH IIIEKTPOIUTHIECKON auccormanuu. KucaoTet
B CBETE MPOTONUTHYECKOH TeoprH. Kiraccudukanys opraHn4eckuX 1 HEOpraHnIeCKUX KuciaoT. OOmue CBOHCTBA KUCIIOT:
B3aMMOJICHICTBHE OPTaHIMYECKUX U HEOPTAaHUIECKUX KHUCIOT C METaJNIaMH, OCHOBHBIMH U aM()OTEPHBIMU OKCHUIAMU H
THIPOKCUIaMHU, C COJISIMH, 00pa30BaHUE CIOXKHBIX dPupoB. OCOOCHHOCTH CBONCTB KOHIICHTPHPOBAHHOW CEPHOU U
a30THOM KHCJIOT.

OcHoBaHusl oprannyeckne U Heoprannyeckue. OCHOBaHUS B CBETE TEOPHUU IJIEKTPOIUTUUECKON JUCCOLUALIIH.
OcHOBaHUsI B CBETE MPOTOIUTHICCKOM Teopun. Kimaccudukariyst OpraHi4ecKuX U HEOPraHMISCKUX OCHOBAHHIA.
XuMudeckue CBOMCTBA IIEI0YCH U HEPACTBOPUMBIX OCHOBaHUH. CBOHCTBAa OECKHUCIOPOIHBIX OCHOBAHUI: aMMHUaKa U
aMUHOB. B3auMHOe BIUSTHUE aTOMOB B MOJICKYJIE aHHJIMHA.

AM@oTepHbIe OpraHuveckue U HeopraHudeckue coeTuHeHust. AM(poTepHbIE OCHOBAHHUS B CBETE MPOTOIUTHUECKOM
Teopur. AMGOTEPHOCTh OKCUIOB M THIPOKCHJIOB MEPEXOTHBIX METAJUIOB: B3aMMOJICHCTBUE C KMCIOTAMH U IIEJI0YaMHU.

OK 05, OK 06, JIP 01,
JIP 02, JIP 03, JIP.04,
JIP. 05
JIP 07, JIP 11, MP. 02,
MP 03, MP.04, MP.

05, MP.06
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Coun. Knaccmbnxaunﬂ 1 XUMUYECKHE CBOMCTBA colieil. OCOOEHHOCTH CBOMCTB COJIeH OpPraHn4YeCKux U
HCOPraHN4CCKUX KUCJOT.

I'eneTnueckasi cBSI3b MEKAY KJIaCCaMi OPraHu4eCKuX U HCOPraHu4e€CKux COQZIPIHeHPIﬁ. IloHsaTue 0 reHeTHYECKOM
CBs3U U TCHETUYCCKUX psAdaxX B HeOpFaHH‘IeCKOﬁ u OpFaHI/I‘IeCKOﬁ XUMUH. I 'eHeTHUeCcKHue psAAbI METaJll1a (Ha npumepe
KaJlblus 1 >I<en33a), HEeMCTall1a (Cep]:l n erMHI/IH), NEPEXOJHOTO DJIEMCHTA (HI/IHKa). I'enetnueckue pAAblI U TCHETUYCCKAsA
CBsA3b B Opl"aHH‘-IeCKOﬁ XuMHH. ETMHCTBO MHpa BCUICCTB.

JlagopaTopublie pa6oTbl: JKecTKOCTH BOJBI U M3YYCHHUE €€ CBOWCTB. YCTPaHEHHUE BPEMEHHOW M MOCTOSIHHOW JKECTKOCTH. !
[Momyuernne wu cBoiicTBa yriekucioro ras3a. CBoicTBa COJNSHOHM, cepHOW (pa30aBIEHHOW) M YKCYCHOW KHCIIOT.
BianmoneiictBue runmpokcuna HaTpus ¢ comsimu (cynbdarom memu(ll) m xmopumom amMonwms). PasmoskeHue ruppoxcuia
mean. [lonydenune u aMmdoTepHbIe CBONCTBA THAPOKCHIA aTFOMUHHSI

Tema 2.12.
XHuMHA 3JIEMEHTOB.

Conepxanne y4eOHOT0 MaTepuaJia.

1

S-DJIEMEHTBHI.

Boaopon. /IBolicTBeHHOE Mo0)keHue Bogoposaa B Ilepuoanueckoit cucreme. M3otonst Bogopona. Tspkenas Boaa.
OKuCIUTENBHBIE M BOCCTAHOBUTENIBHBIE CBOMCTBA BOJAOPOAA, €T0 MOIydYeHNe U IpUMeHeHue. Posik Boiopo/ia B AKHUBOH U
HEKHUBOU MPUPOJIE.

Bopna. Posib BoIbI Kak cpeoo0pasyromiero BemecTBa KIeTKH. DKOJIOTHIeCKHe acTIeKThl BOAOIOIb30BaHUS.

JaeMentbl |A-rpynnbl. Illenouynsie Metamnsl. OOmas XapakTepHCTHKA IIEJIOYHBIX METAUIOB Ha OCHOBAHUU
nosioxxenus: B [lepronnueckoit cucreme anementos J[.M. MenneneeBa u crpoenust atomoB. [lonyuenue, ¢pusuueckue u
XIMHUYECKHE CBOMCTBA MICJTOYHBIX METALIOB. KaTHOHBI MIENOYHBIX METAJUIOB KaK BaYKHEWIAas XMMUYecKas (Gopma uX
CYILIECTBOBAHUS, PErYJISITUBHASL POJIb KATUOHOB KajlMsl U HATpUs B KMBOW KieTke. [IpupoaHble cOeOUMHEHMsI HATpUs U
KaJusl, X 3HaYeHHe.

OaemenTsl | |A-rpynnbl. O0mas XxapakTepHCTHKA IIEIOYHO3EMEITFHBIX METAJUIOB M MArHHUS HA OCHOBAHUH TIOJIOKEHUS
B [lepuommueckoii cucreme snemenToB J.J. MenaeneeBa u ctpoeHus: atoMoB. Kanbmuii, ero monmydenne, Gpu3ndecKue u
XUMHUYECKHE CBONCTBA. BakHelInue coeAMHEHUS Kallbllvs, UX 3HAUYeHWEe M NpuMeHeHue. Kampuuii B mpupone, ero
OHOJIOTHYECKAs POJIb.

D-DIeMEHTBL.

Amomunmii. XapakTepucTHKa aTIOMHHNSA Ha OCHOBAaHHUHM MOJIOXKeHUs B [leproandeckoii cucteMe 3JIeMeHTOB
J.M.Menpeneea u ctpoerus aroma. [lonydenne, pu3ndecKkue 1 XUMHUYECKHE CBONCTBA allFOMUHUS. BakHeimne
COCTUHEHUS AJIIOMUHMSA, MX CBOHCTBA, 3HAUECHUE W IpUMeHeHue. [IpupoaHbIe COeTMHEHNS aTFOMUHISL.

Yraepoa n kpemunii. O01mas xapakTepyucTHKa Ha OCHOBAaHHMH X rojioxeHust B [lepuonuyaeckoit cucreme J{.1.
MenzeneeBa u cTpoeHus atoma. [IpocTele BemecTBa, 00pa3oBaHHbIE AITUMH 37ieMeHTaMH. OKCHABI U THIIPOKCHIBI
yriaepoaa U KpeMHus. BaxkHelme conu yrojibHON U KpeMHHUEBOM KUCIOT. CHIIMKaTHAsI POMBIIUIEHHOCTb.

I'agorennr. O01mas xapaKTepUCTHKA raJIOTE€HOB HA OCHOBAHHMH MX MOJ0XeHH B [leproaiueckoii cucreMe 3J1eMEHTOB
J.M.MengeneeBa u cTpoeHust aTOMOB. ['alloreHsl — MpoCThIE BELECTBA: CTPOCHUE MOJIEKYJI, XUMUUYECKHE CBOWCTBA,
[0JIy4eHHE U puMeHeHue. BaxkHele coeiMHEHNs TaJIoOr€HOB, UX CBOWCTBA, 3HAaUCHHUE U PUMEHEHHeE. [ aJoreHs! B
npupoze. bruonormueckas poib raoreHoB.

XaapkoreHnbl. O0mas xapakTepUCTHKA XaJbKOTEHOB Ha OCHOBaHHUH MX MOJIOKeHHUs B [leproamyaeckoii cucteme
anementoB /.M. MenneneeBa u CTpOEHHUS aTOMOB. XalbKOTE€HBI — IMTPOCThIE BemecTBa. AutoTponusi. CTpoeHHEe MOJIEKYJT
AIDIOTPONHBIX MoAu(HKanuii u ux cBorcTBa. [lomydeHne u mpuMeHeHne KUCIOpOoIa U Cephl. XaJIbKOTSHBI B IPHPOJE, UX
OuosorudecKast poiib.

Ouementbl VA-rpynmbl. OOmas xapakTepHUCTHKa JJIEMEHTOB JSTOW TPYNIBl HAa OCHOBAHWH HX TIOJOKEHHUS B
Iepuonuueckoil cucteme anemeHToB JI.M. MengeneeBa u crpoeHust arToMoB. CTpoeHHe MOJEKyJIbl a30Ta U aJJIOTPOIHBIX

OK 01, OK 02, OK 04,

OK 05, OK 06, JIP 01,

JIP 02, JIP 03, JIP.04,
JIP. 05

JIP 07, JIP 11, MP. 02,

MP 03, MP.04, MP.

05, MP.06
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Mogudukanmii pocdopa, ux puUMYECKHe U XUMHYECKUE CBOMCTBAa. BomopoaHbie coeMHEHUsT JIEMEHTOB VA-TpYIIIbL.
Oxcunsl azora u ¢ocdopa, cooTBeTcTBYyIOMME UM KHCIOTHL. CONM 3THUX KUCIOT. CBOMCTBA KUCIOPOIHBIX COEIUHEHHN
azora u gocdopa, ux 3HaYCHUE U TpUMeHeHHEe. A30T U (hochop B Ipupoje, MX OHOJIOTHYECKast POJIb.

Jaementbl |VA-rpynnel. OOmiasi xapakTepUCTHKA 3JIEMEHTOB STOH TpyNIbl Ha OCHOBAaHUHM WX IIOJIOXKEHHS B
Ilepuonuueckoil cucteme anementoB J[.1. MeHnneneeBa u CTpoeHHs aTOMOB. YTiepoj M ero amiaorponus. CBoiicTea
QUTOTPOIHBIX MOMU(HKALMK yIriiepoaa, UX 3HaueHHe U npuMeHeHne. OKCHIBI M THAPOKCUABI YIiepoaa U KPeMHHUs, UX
XUMHYecKHe cBoicTBa. COJM YyroibHON M KPEMHHEBBIX KUCIIOT, UX 3HaueHHe U puMeHeHue. [Ipuponoobpasyromas poib
yIJIepoa ISl )KUBOW M KPEMHUS — JUTS HE)KUBOH IPHPOJIBL.

d-DneMeHThI.
Ocobennoctu ctpoerusi atomoB d-anementoB (IB-VIIIB-rpymm). Meapb, UHHK, XpOM, JKelle30, MapraHell Kak MpOCThie
BEIECTBA, X (PM3MYCCKHE H XMMHYECKHE CBOWCTBA. HaxoxkIeHHe ITHX METaJUIOB B IPUPOJE, X MOTYyYCHUE U 3HAUCHHUE.
CoenuHeHus d-3JIEMEHTOB C Pa3iIMYHBIME CTCTICHSAMHU OKUCICHUS. XapaKTep OKCHIOB U THAPOKCUIOB 3THX JJIEMEHTOB B
3aBUCHMOCTH OT CTEIIEHH OKHCIICHHS MeTaJlIa.

IpakTuyeckue 3aHATHs:. V3ydeHre CBOMNCTB MPOCTHIX BEIIECTB U COCIHMHEHHI S-3JIEMEHTOB , p-3JIEMEHTOB U (-371eMEHTOB.
HonyquI/Ie TUAPOKCHUIOB aITIOMHUHUA U IUHKA U UCCJIICAOBAHUEC UX CBOMCTB. HonyquI/Ie U UCCJICJOBAHHUEC CBOWCTB OKCHIO0B
cepsl, yriepoja, dhocdopa.

Tema 2.13.
XuMHS B 3KU3HH
o0mecTBa.

Conepxxanue yueOHOT0 MaTepuaJia.

XuMHA ¥ NPOU3BOACTBO. XUMHUYECKAsI TPOMBIIUICHHOCTh U XUMUUECKHE TeXHOJIOTHH. ChIphe IJIs1 XUMUYECKOM
MIPOMBINIIICHHOCTH. Bojja B XMMUYeCKO# MPOMBIIUICHHOCTH. 3allIiTa OKPYXKAIOIIEH cpellbl U OXpaHa TpyAa Ipu
XIMHYIECKOM MPOon3BoicTBe. OCHOBHBIC CTaIUM XUMHIECKOTO IIPOU3BOACcTBA. CpaBHEHHE MTPOU3BOJICTBA aMMHAKa U
METaHoIA.

XuMuA B ceJIbCKOM X03s1iicTBe. XUMH3alHsl CETbCKOTO X0341CTBA U €€ HalpaBiieHus. PacTeHus v no4Ba, MOYBEHHBII
MTOTJIOIIAIOIINY KOMITIEKC. Y TOOpeHHS U UX KiaccHu(PHUKanus. XUMHUIECKUE CPENICTBA 3alIUTHI pacTeHuil. OTpHUIaTeNbHEIC
MOCTICICTBHSI TPUMEHEHHS IECTUIUIOB 1 O0pb0a ¢ HUMU. XUMHU3aIUs )KHBOTHOBO/ICTBA.

XuMUS ¥ 3K0JI0rusA. XUMHUCCKOE 3arpsi3HeHIE OKpYKaroliei cpeabl. Oxpana ruapochepsl OT XUMHUECKOTO
3arpsisHeHus. OXpaHa MOYBBI OT XUMHUYECKOTO 3arpsi3HeHust. OXxpaHa aTMOC(Eepbl OT XMMHUYECKOTO 3arpsi3HeHust. OxpaHa
(G10phI 1 (hayHBI OT XUMHUYECKOTO 3arps3HEHUsI. BUOTEXHOIOTHs ¥ TCHHAS HHXKCHEPHSL.

Xumus v NoBceTHeBHAs KU3Hb YejioBeKa. JomanrHsas anteka. Moromue u yucTsmue cpenctsa. Cpenctsa 60pbObI ¢
OBITOBBIMU HAaCEKOMBIMHU. CpeJICTBA JIMYHOM TUTUEHBI U KOCMETHKU. XUMHS 1 TTUIIAa. MapKupoOBKa yIMaKkoBKa MUIIEBBIX U
TUTHEHUYECKUX MPOJYKTOB U YMEHHME UX YUTATh. DKOJIOTHUS KUIJIUIIA. XUMUS U TEeHETUKA YeJIOBEKa.

OK 01, OK 02, OK 04,

OK 05, OK 06, JIP 01,

JIP 02, JIP 03, JIP.04,
JIP. 05

JIP 07, JIP 11, MP. 02,

MP 03, MP.04, MP.

05, MP.06

IK3aMeH

Bcero
(BBINOJTHEHHE MHAMBHIYAJIBHBIX MPOEKTOB-18 1)

147
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3. YCJIIOBMA PEAJIM3ALIUU ITPOI'PAMMBI OBIIEOBPA30OBATEJIBHOI'O
YYEBHOTI'O TIPEJIMETA

3.1. Jlns peanuzanuu TporpaMMbl  YYeOHOM JHUCHHUIUIMHBI JOJDKHBI OBITH IPEITyCMOTPEHBI
CIIEYIOIINE CIIEIUATBHBIC TOMEIICHUS:
Kabuner « XumMumy,

OCHAIIIEHHBIA 000pyA0BaHUEM:
1.Jocka— lurT;

2.Cron npenogaBaresis— 11T;
3. Yuennueckas napra — 13wt
4 HoyTOyk— lmT;

5. IIpoexrop— 1mT;

6. IlpunTep— 1T;

7.9xpan— luir;

TEXHUYECKUMHU CPEJICTBAMU O0yUCHUSI:

1.Crenapnl:

PacTBOopuMOCTb cojiei, KUCIOT U OCHOBAaHUM B BOJe— 111IT;
XHUMHUYECKUE CBOMCTBA aPOMATHYECKUX YIIIEBOJOPOAOB — 11IT;
XHUMHUECKUE CBOMCTBA HEMPEAEIbHBIX YIJIEBOIOPOAOB — 11IT;
XUMHYECKUE CBOMCTBA MPEACIbHBIX YIJIEBOIOPOI0B— 11IIT;
Xumudeckue cBoicTBa heHoma— 1mr;

XvMHYECKUE CBOWCTBA CIUPTOB— 111T;

XHUMHYECKUE CBOMCTBA KapOOHOBBIX KHCIOT— 111IT;
XUMHYEeCKHE CBOMCTBA alIbJIeTHI0B— 1 1IT;

TexHuka 0€30MaCHOCTH Ha YPOKaxX XUMUU— 111IT;

OCHOBHBIC ITOHATUS U 3aKOHBI XUMUH — 1IIIT;
DIEKTPOXUMUYECKUN P HAIPSHKEHHUS] METAIIOB— | 1IT;
®DopMyJIbl U pelieHus 3aaa4— 11,

[lepnonnueckas cuctema xumudeckux snementoB /.. Menaeneesa— 1mir;

3.2. UndopmanmonHoe o0ecrieyeHne peanu3alnnuu nporpaMmsl

Jns peanuzanuu nporpamMmbl OnOGnMoTeuHbI (oHA 00pa3oBaTENIbHONM OpraHU3alUU JI0JKEH
UMETh TeYaTHbIE U JIEKTPOHHBIE 00pa3oBaTeibHble M MHPOPMALMOHHbBIE PECYPChl, PEKOMEHI0BaHHbIE
OYMO, st ucnosib30BaHus B 00pazoBaTeIbHOM mporiecce. [Ipu hopmupoBanun 6ubInoTedHOr0 PoHIa
o0pa3oBaTeNbHON OpraHM3alueil BhIOMpaeTcs HE MEHee OJHOTO HM3JaHMs M3 IEepPEUUCIIEHHBIX HMKE
MEYaTHBIX M3JaHUI W (UJIM) AJIEKTPOHHBIX M3JIaHUI B KaueCTBE OCHOBHOIO, IPU ITOM CIIMCOK, MOXET
OBITH TOTIOJIHEH HOBBIMHU M3/IaHUSIMH.

[lepeuenp y4yeOHBIX W3/aHUN, DJIEKTPOHHBIX W3JIaHUM, 3JEKTPOHHBIX U MHTepHeT-pecypcos,
00pa3oBaTeNbHBIX IUIATGOPM, BIIEKTPOHHO-OMOIMOTEYHBIX CHCTEM, BEO-CUCTEM JUIsl OpraHU3aluU
JUCTAaHIIMOHHOTO OOYYEeHMs] M YIpaBIIEHUS WM, HUCIOJb3yeMble B 00pa3oBaTEIbHOM IIpoLecce Kak
OCHOBHBIE U JONIOJIHUTEIbHBIE HICTOYHHKH.

3.2.1. OcHoBHuble uctounuku (ON):

1. Xumus. 10 kmacc : yueO. s oOmeoOpa3oBar. opraHu3ainuii : 6a3oBwiid ypoBeHb / I'. E.
Pymsurtuc, ®. I'. ®enpaman. — 8-e uzg. — M. : Ilpocemienue, 2021. — 224 c. : ui.

2.Xumus. 1lxmace : ydeb. mms oOmieoOpaszoBar. opraHu3anuii : 0a3oBbiii ypoBenb / I'. E.

Pymsuruc, @. I'. ®enpaman. — 8e-e uzn. — M. : [IpocBemenne, 2021. — 223 c. : ui.
JlomoTHATEIbHAS JINTEPATypPa
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1.Epoxun FO.M. Xumus mns mpodeccuii u CrenuaabHOCTEH TEXHUYECKOTO W E€CTECTBEHHO-
HAy4HOTO TpoduiIei: Y4eOHUK s CTYI. YupexaceHuit cpea. npod. oopazosanus/ F0.M. Epoxun, U.b.
Kosanesa. — 4-e u3z., crep. — M.: UL «Akanemus», 2017. — 496 c.

2.bonneipeBa, O. N. Xumus : 3agaunuk s CIIO / O. U. bonaeipesa, O. I1. Kymnapesa, I1. A.
ITonomapeBa. — Capatos : [IpodobpazoBanue, 2020. — 140 c. — ISBN 978-5-4488-0595-0. — Tekcr :
AJICKTPOHHBIN // DIEKTPOHHBIA pecypc mudpoBoi odpaszoBarensHol cpeasl CIIO PROFoGpa3oBanue :
[caiir]. — URL.: https://profspo.ru/books/92199

3.bpeiTkoBa, A. J[. O6m1as u Heopranudeckas xumus : npaktukym 1 CI1O / A. 1. bpeitkoBa. —
Caparos : IIpodobpazoBanue, 2020. — 124 ¢. — ISBN 978-5-4488-0687-2. — TekcT : 31eKTpOHHBIH //
DneKTpoHHBIH pecypc muppoBoii obpaszoBatenbHoil cpeasl CITO PROFo6pa3oBanwme : [caiit]. — URL:
https://profspo.ru/books/92126

4 I'apmmH, A. I1. Opranuyeckast XUMHS B PUCYHKax, TaOIUIaX, cXxemax : yueOHoe mocooue / A.
I1. Tapumu. — Cankr-IlerepOypr : XUMU3AAT, 2020. — 184 c. — ISBN 978-5-93808-285-4. —
Texct : oanexkTpoHHBI // DnekTpoHHBI pecypc uudpoBoii obpazoBarensHOi cpeabl CIIO
PROFob6pasoBanue : [caiit]. — URL.: https://profspo.ru/books/67352
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSA
OBHIEOBPA30OBATEJIBHOI'O YYEBHOI'O IPEJMETA

Kpurtepun onenkn

MeToabl OIEeHKH

IIpenmeTrHble  pe3yjabTaThbl  O0Oy4YeHHS
(ocBOeHHBIC yYMeHMus, YCBOEHHbIE
3HAHUsI), C€  Y4eTOM  JIMYHOCTHBIX
pe3yJbTaToB
B pe3yJbTare ocBoeHusl | Ouenka «5»:
0011e00pa30BaTEJILHOTO Y4€OHOro0 | * OTBET MOJIHBIA U MPABUIBHBIN
npeaMera BBINYCKHUK HAa 0a30BOM | HA OCHOBAHUU U3YUYEHHBIX
YPOBHE HAYUYMJICH: TEOpUi;
. * MaTepHal U3JI0KeH B
1.1. TIlpeamer oOpraHu4ecKOW XHUMHH. OTIpeeIEHHOM JIOTHYECKOH OlIGHKA Pe3yTHTATOR
Teopus _ cTpoenus OPTaHMYECKHUX | 110y 10BaTEBHOCTH, YCTHBIX OTBETOB,
COETUHEHUI.

JlaBaTh XapaKTepUCTUKY UCTOPUH PA3BUTH
OPraHNu4YeCKON XUMHH.

3HaTh MOHATHE 00 OPraHUYECKOM BEIIECTBE
Y OPraHUYECKON XUMUH.

3HaTh, YTO TAaKO€ TOHATHE TPUBHAIBHBI
HA3BaHMsI, THUIBI XUMHYECKHX PEaKIUi,
KJIACChl OPraHUYECKUX COCTMHEHUM.

1.2. IlpenenbHble yraeBOAOPOIBI.
PazpsacusaTh TIOHATHS:
TOMOJIOTUYECKHUM pAJl, U30MEPHSL.
[Tokazate 0COOEHHOCTH MeXaHu3Ma
peaklu XJIOPUPOBAHMS alKaHOB. Peakuuu
JETUIPUPOBAHUS, TOpeHusl,
KaTaJINTUYECKOTO OKUCIICHUS aJIKaHOB.
XapakTepu3oBaTh 00JIaCTHU TPUMEHEHUS
aJIKaHOB.

1.3. OTUIIEHOBBIE u JINEHOBBIE
YTJIEBOJOPO/BI. OcBouTh TOHSTHE O
JMEHOBBIE yTieBoaopoabl. HomeHkmaTypa
JIMEHOBBIX YIJIEBOJOPOIOB.
[Tomumepwu3anus JINEHOB. CrocoOsl
MOJIYYEHUs JIMEHOBBIX  YIJIEBOJIOPOJIOB:
pabotel C.B. JlebGenera, meruapupoBaHUe
AJIKaHOB.

aJIKaHbI,

1.4. ALIETUIIEHOBBIE YTJIEBOAOPO/IBL.
PackppiTh  MOHATHSA:  allETWUJIEH,

peakuuun KydepoBa u 3eIMHCKOTO

1.5. ApomMaTudeckue  YrJIe€BOJAOPOIBL.
CoBpeMeHHBIC TIPENICTAaBICHHUS 00

3IEKTPOHHOM u MPOCTPAHCTBEHHOM

CTpOeHUH OEH307Ia.
3HaThb HOMEHKJIATYpPY MUl IU3aMELICHHBIX
MPOU3BOIHBIX OCH30J1a: OPTO-, METa-, Mapa-

JUTEPATYPHBIM S3BIKOM;

* OTBET CAMOCTOATEIIbHBIN.
Ounenka «4»:

* OTBET IOJHBIN U PABWIbHBIN

HA OCHOBAaHWUU  H3YYCHHBIX
TEOPHIL;

* Marepual  U3JIOXKEH B
ONPEACICHHOMN JIOTUYECKOMN
MOCJIEIOBATEIbHOCTH, npu
9TOM  JIOMYIICHBI  JBE-TpHU
HECYIIECTBEHHBIE OIIUOKH,
HCIIpaBIICHHBIE o

TpeOOBaHUIO MpETogaBaTers.
Onenka «3»:

* OTBET MOJHBIN, HO MPU ITOM
JIOTTyIIIeHa CYIIIECTBEHHAs
OIIMOKA WJIM OTBET HEMOJHBIMH,
HECBSI3HBIN.

Onenka «2»:

* mpu OTBETE OOHAPYKEHO
HEMOHUMAaHHUE O0YyYaronerocs
OCHOBHOI'O COJIepIKaHUS
ydeOHOro  Marepuana  WIu
JIOITYIIICHBI CYIIECTBEHHBIC
OIMOKH, KOTOpHIE OH HE
MOJKET HCIIPABUTH pu
HaBOISIIIUX BOIIpOCax
Mpeno/1aBaTeis.

TCCTOBBIC 3aJaHUA

OHeHKa pPE3yJIbTAaTOB
YCTHBIX OTBE€TOB, OITPOC

OL[GHKa PE3YJIbTATOB
YCTHBIX OTBE€TOB, OITPOC

Ornenka pe3ypTaToB
YCTHBIX OTBETOB, paboTa
C TEKCTOM B BUJIE
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pacnonoxenue 3amectureneil. duznueckue
CBOICTBA apEHOB.

1.6. [Ipupoausie HUCTOYHUKU
YIJIEBOIOPOIOB. Haxoxnenue B
MPUPOJIC, COCTaB W (DU3MYECKHE CBOMCTBA
HedTH. TornnmBHO-IHEPreTHYECKOE
3HA4YEHUE HedTH. [IpomsbiineHHas
nepepaboTka HeTH. Pextuduxarus
He(TH, OCHOBHBIE ()paKLUU €e pa3AeieHHUs,
ux UCIOJIb30BaHUE. Bropuunas
nepepadboTka HeTENPOAYKTOB.

1.7. 'mapoKCUIIbHBIE COCTUHEHUS.
Knaccudpukanus cnmpTtoB MO YHCITY
THUAPOKCWIBHBIX TPYII M THILy aroma
yIJIEpO/ia, CBSI3aHHOTO C THUIPOKCHUIHHOM
rpyIIon I"'omonoruyeckuit pan
MpEeACIbHBIX ~ OAHOATOMHBIX  CIUPTOB.
N3omepust 1 HOMEHKJIATypa ajlKaHOJIOB, MX
obmrast popmyna.

1.8. Anpaeruabl ¥ KETOHBL.

3HaTh MIOHSITHE 0  KapOOHWIbHBIX
COCIMHEHUSX.  ODJEKTPOHHOE  CTPOEHHUE
KapOOHUJIBHOW  rpymmel. M3omepuss u
HOMEHKJIaTypa aJbJIeTHJAOB U KETOHOB.
Odusnyeckue CBOMCTBAa  KapOOHMIBHBIX
COEMHEHHII.

1.9. KapbOoHOBbIE  KHCIOTBI M  HX
MIPOU3BOHBIE.

3HaTh MOHATHE O KapOOHOBBIX KUCIOTaX H
ux kinaccuukamus. ['OMONTOruYecKud psij
MpeedbHbIX OAHOOCHOBHBIX KapOOHOBBIX
KHCJIOT, UX HOMEHKJIaTypa U U30MEpHS.
Peakuuun, wuoCTpupyronme KUCIOTHbBIE
CBOMCTBA. Peaknun TepudUKaIIU.
AHruapuabl  KapOOHOBBIX  KHCIOT,UX
MOJTy4YeHUEe U TPUMEHEHNE.

1.10. YraeBoasl.

Knaccudukanms yrineBogoB. Mono-, au- u
MOJIUCAXapUAbl, TPEICTABUTENN KaXKIOU
TPYIIIBl  YIJIEBOJMOB. buonornyeckas poiib
YIJIEBOJIOB, UX 3HAYEHUE B )KM3HU YEJIOBEKA
1 ob1ecTna.

1.11. AMMHBI, aMUHOKHUCIIOTBI, OCIIKH.
3HaTh TOHATHS TICPBUYHBIC, BTOPHYHBIC U
TPETUYHBIC AMUHBI.

O6pa3oBanne  aMHUIOB. AHWIMHOBBIE
kpacurenu. [loHsTHE O CHHTETHYECKHX
BoJIOKHaX. [lomuaMunabl W TMOMMAMUIHBIC
CUHTETUYECKUE BOJIOKHA.

1.12. AzoTtocopaepiKaIiue u
reTePOLUKINYECKUE COCJIMHEHHSI.
HyknenHoBble KUCTOTHI. OOBSCHATD

KOHCIICKTOB

OrueHka pe3yJibTaToB
YCTHBIX OTBETOB, OIIPOC

OueHka pe3yIbpTaToB
YCTHBIX OTBETOB, paboTa
C TEKCTOM B BHUJIE
KOHCIICKTOB

OrneHka pe3yJsibTaToB
YCTHBIX OTBETOB, paboTa
C TEKCTOM B BHUJIC
KOHCIIEKTOB

OrneHka pe3yJsibTaToB
YCTHBIX OTBCTOB,
TECTOBBIE 33JaHUS

OreHka pe3ynbTaToB
YCTHBIX OTBETOB, paboTa
C TEKCTOM B BHUJIE
KOHCIICKTOB

O1uieHka pe3ysibTaToOB
YCTHBIX OTBETOB, OIPOC,

O1ueHka pe3ysibTaToOB
YCTHBIX OTBETOB,
TECTOBBIC 3a7]aHUS

Onenka pe3ypTaToB
YCTHBIX OTBETOB, OTIPOC
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HYKJIEMHOBBIE KHCJIOTBl KaK MPUPOJIHBIC
nonumepsl. HykieoTuapl, uX CTpOEHHE,
npuMmepsl.  Ilowstme JHK wu  PHK.
Crpoenne JIHK, ee mnepBuuHas u
BTOPUYHAS CTPYKTYpA.
1.13. buonornueckue AKTHBHbIE
COCIMHEHUS. 3HATh MOHATHUS O BUTAMHHAX,
TOPMOHaX, JIEKapcTBax U pepMeHTaxX.
2.1. Xumus — Hayka o BeniectBax. JlaBatb
OnpeJielIeHUE MOHATUIM: aTOMBI, MPOCThIE U
CJIOXKHBIE BEIIECTBA, XUMHUYECKUHN IJIEMEHT.
XapakTepu3oBaTh BEUIECTBA IOCTOSHHOIO
Y TIEPEMEHHOT0 COCTAaBa.
2.2. CTpoeHue aToma.
XapakTepu3oBaTh CTPOCHHS aTOMa C
TOukH 3penus Ilaynu u I'ynna
2.3. [Tepuoanueckuit 3aK0H u
MepuoJnYecKas  CHUCTeMa  XUMHUYECKHUX
anemenToB J.M.Menneneena.
3HaTh COBPEMEHHOE MOHSITHE
XUMHUYECKOT0 JIEMEHTA.
YMmeTr  pacmm@poBaTh  COBPEMEHHYIO
dbopmynuposky [lepuoauueckoro 3akoHa.
ITonumars ¢buznyeckuit CMBICII
MOPSIAKOBOTO HOMEpPA 3JIEMEHTOB, HOMEPOB
TPYIIIBI ¥ TIEpUO/IA.
2.4. CtpoeHue BellecTBa.
3HaTh  TUMBI ~ XUMHUYECKUX  CBA3EH:
KOBAQJICHTHAsl, MOHHAs, MeTajulMueckas u
BOJIOPOHASI.
2.5. Ilomumepsl
JlaBaTh XapaKTEPUCTUKY u 3HaTh
XapaKTEPUCTUKY TOJIMMEPOB
2.6. JlucriepcHbIE CUCTEMBI
3HaTh KIAaCCU(UKAIMIO  JUCIIEPCHBIX
CHUCTEM B 3aBUCHUMOCTH OT arperarHoro
COCTOSIHMSI ~ JUCIIEPCUOHHOW  Cpelbl U
nucrepcHou (asel, a TakKe M0 pa3Mepy Ux
YacTHII.
2.7. XuMHYECKHE peaKIuu
YMeTp 1nmcarb BCE THUIBI PEAKUUUd U
pas3nuyaTh ¥ 10 YPaBHEHHIO.
2.8. PactBOpBI
Paznuuate (U3UKO-XUMHUYECKYIO TPHPOIY
pacTBOPEHHS U paCTBOPOB
2.9. OKkuCAUTENHLHO-BOCCTAHOBUTEIbHbIE
peakuuu. DIEKTPOXUMUUYECKHE MPOIECCHI
YwMmets iucats OBP, 35aTh nOHSITHS:
OKHCJIUTENb, BOCCTAHOBUTENb, MPOLECC
OKHCJIEHUS U BOCCTAHOBJICHUS.
2.10. Knaccugukamus semectB. [IpocTsie
BEILIECTBA Paznuuars IIPOCTHIE u

OrueHka pe3yJibTaToB
YCTHBIX OTBETOB, paboTa
C TEKCTOM B BHJIC
KOHCIIEKTOB

OreHka pe3yJibTaToB
YCTHBIX OTBETOB, OIIPOC

OrieHka pe3yJibTaToB
YCTHBIX OTBETOB,
TECTOBBIC 3aTaHUS

OreHka pe3yJbTaToB
YCTHBIX OTBETOB, OMPOC

O1uieHka pe3ysibTaToOB
YCTHBIX OTBETOB, paboTa
C TEKCTOM B BH]IE
KOHCIIEKTOB

O1ueHka pe3ysibTaToOB
YCTHBIX OTBETOB

3aaHust BOMPOCOB K
nuddepeHITPOBaHHOMY
3a4eTy
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CJIOXKHBIE BEIIECTBA.
2.11. OcHOBHBIE KJIACChl HEOPTraHUYECKUX U
OpraHUYEeCKUX COCIMHEHUM 3HaTh

OCHOBHBIE KJIACChI HEOPraHUYECKUX
COEMHEHHIA.

YmeTh nucaTh MPOCTEUIINX
npeAcTaBuTeNeH OCHOBHBIX KJIaCCOB
BEIIECTB.

2.12. Xumus 37eMEHTOB 3HaTh

KJIACCU(PMKALIMIO DJICMEHTOB

2.13. Xumus B )KA3HH 00IIECTBA YMmern
B3aHMMOCBS3EIBATh XUMUIO n
MIPOMBILIIICHHOCTh, CEIBbCKOE XO34MCTBO U
MEIUIIHY.
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