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Pa6ouas nporpamma «Xumus» (PI'OC) 2021-2023rr.
10-11 kaaccsl.

[Ipemyiaraemas mporpaMMa O XHMHH PAacKpbhIBa€T COJEpKaHWE OOYUYCHHS XUMHHU
yuyamuxcsa 10-11 kmaccoB 001meoOpa3oBaTeIbHBIX OpraHu3aliii Ha YriIyOJEHHOM YypOBHE.
[Iporpamma coctapiieHa Ha OCHOBe DyHIaMEHTAIBHOTO Spa COEpKaHMsI 00IIero 00pa3oBaHMs,
TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUSI OCHOBHOW 00pa3oBaTeIbHOW IMPOrpaMMbI CPEIHETO
(mostHOTO) OOmIIET0 O00pa3oBaHMs, IMPEICTaBICHHBIX B DenepaibHOM TOCYJapCTBEHHOM
o0pa3oBaTeIbHOM CTaHAapTe CcpenHero (moysiHoro) oOmero o0pa3oBaHMSs M NPUMEPHOU
IPOTPaMMBI [0 XUMHH CPEAHETO (TIOJIHOTO0) 00IIero 00pa3oBaHMsL.

Conepxanne OOy4YeHHs pealM30BaHO B Y4YeOHMKAaX XHWMHUH, BBIMTYIICHHBIX H3/1aTEIbCTBOM
«dpodar:

—Epemun B. B., Ky3smenko H. E., Tepenun B. 1., /Ipoznos A. A., JIynun B. B. Xumus 10 knace
(yrimyOneHHBIN ypOBEHB);

—Epemun B. B., Ky3smenkoH. E., JIpo3noB A. A., JIyaun B. B. Xumus 11 knace (yriry0neHHbIN
YPOBEHB).

Hacrosimee mocobue peamusyer oOmue menw cpeaHero (MojJHOoro) obmiero oOpa3oBaHMS,
ABTOPCKHE HJICH PA3BUBAOIIETO, COBPEMEHHOT'0, HAyYHO 00OCHOBAHHOTO Kypca XUMHH, BHYTPH
OpeIMETHBIE W  MEXIpEeIMEeTHble CcBsi3H. [locoOme mpemycMatpuBaeT (GOpMHpPOBAaHUE
YHHBEPCAIBHBIX YYCOHBIX JICHCTBHI y4YalIMXCs, IMO3BOJSET OCYIICCTBISATh CHUCTEMHO-
NeSITebHOCTHBIN U IPaKTUKOOPHEHTHPOBAHHBIN MOIX0/IbI B 00y4YEeHUH.

[Iporpamma paccunrtana Ha uzydyenue xumuu B 10-11 xnaccax B oo0beme 204
y4eOHBIX yaca.

10 kmacc - 3 yaca B Heaemo, 102 gacoB B roj,.

11 xnacc - 3 yaca B Heaemro, 102 gacoB B rog.

Henn n3yyenuss XMMHH B CpeIHEH LIKOJIE:

* popmupoBaHue y 00y4daromuxcsi yMEeHusl BUAETh U TOHUMATh IEHHOCTh 00pa3oBaHMs,
3HAYUMOCTh ~ XMMHYECKOTO 3HAHUSA JUI1 KaKJIOrNO0 YeJIOBEeKa, HE3aBUCUMO OT  €ro
PO eCCHOHAIBHON JIEATETHLHOCTH;

* popmupoBaHue y 00yyaromuxcs yMeHUI pa3nudaTh (GakThl U OLEHKH, CPABHUBATH OLIEHOUHBIE
BBIBO/JIbI, BUJIETh UX CBSI3b C KPUTEPHUSIMH OLIEHOK U CBSI3b KPUTEPUEB C ONPEACIEHHON CHUCTEMOM
LEHHOCTEH, GOpMyIHpOoBaTh U 000CHOBBIBATh COOCTBEHHYIO MO3UIIUIO;

* (hopmupoBaHHe y 00ydarOIUXCsl EITOCTHOTO MPEICTABICHUS O MUPE U POJIU XUMHH B CO3/IaHUU
COBPEMEHHOM €CTEeCTBEHHO Hay4YHOH KapTHUHBI MHpa; YMEHHs OOBACHATh OOBEKTHI U MPOLECCHI
OKPY’KAOIIEH IEHCTBUTEIBHOCTA — IPUPOIHOM, COUUAIBHOM, KYJIbTYPHOM,

TEXHUUYECKOH Cpezbl, — MCIIONb3Ysl JUIsl 9TOT0 XUMUYECKUE 3HAHMS;

* npuoOpeTeHne OOyYaloIKUMHUCS OMbITa Pa3HOOOPa3HOU NeATeNbHOCTH, ONbITa MO3HAHUS U
CaMOIIO3HAHUS; KJIHYEBBIX HABBIKOB, UMEIOINX YHUBEPCAIILHOE 3HAUEHUE JUIsl PA3IMUHBIX BUJIOB
JeSTeIbHOCTH (HAaBBIKOB PELICHUS Mpo0ieM, MPUHATUS PELeHH, TOUCKa, aHallu3a U 00paboTKu
uHpOpMalMi, KOMMYHUKATUBHBIX HAaBBIKOB, HAaBBIKOB M3MEPEHUH, HAaBBIKOB COTPYJHHYECTBA,
HaBBIKOB 0€30IMaCHOT0 0OpAIeHUs C BEIIECTBAMH B TIOBCEHEBHOM JKH3HHU.

1.Ilnannpyembie pe3yabTaThl OCBOEHHS Y4eOHOI0 peAMeTa XUMHUH
JlesaTenbHOCTh 00pa30BaTENILHOTO YUPEXAeHUS 0011ero oopa3oBaHus B 00y4eHUN XUMUH B
cpeaHel (MoyIHOI) o01el MIKoIeA0KHA OBITh HAallpaBlieHa Ha IOCTHKEHHE 00YYaroIUMHCS
CJIEAYIOUINX JINYHOCTHBIX Pe3yJIbTaTOB:



1) B IIEHHOCTHO-OPHUEHTAIMOHHOW cdepe — UYYBCTBO TOPJOCTH 32 POCCHUUCKYIO
XUMHUYECKYIO HAyKy, TYMaHU3M, 11€JI€yCTPEMIIEHHOCTb, BOCIUTAHUE OTBETCTBEHHOI'O OTHOILIEHUS
K IIPUPOJIE, OCO3HAHNE HEOOXOJUMOCTH 3aIUTHI OKPYKAIOMIEH Cpe/Ibl, CTPEMIICHHE K 3J0POBOMY
00pazy KU3HHU;

2) B TpyaoBOi cdepe — TOTOBHOCTH K OCO3HAHHOMY BBIOOpY JaibHEHIIEH
00pa3oBaTeNIbHON WK IPOPECCHOHATBHON TPAEKTOPUH;

3) B no3HaBaTeNbHON (KOTHUTUBHOMN, MHTEIUIEKTYalbHOH) chepe — yMEHHE yNpaBiIsiTh
CBOEH IO3HABATENbHOM JIE€ATENBHOCThIO. MeTanpeaAMETHbIMU  pe3yJibTaTaMU  OCBOEHUS
BBIITYCKHUKaMH
cpenHel (MOJTHOM) 00IIel MKOJIBI TPOTPaMMBI 10 XUMHUU SIBIISIOTCS:

1) ucnonp30BaHME YMEHUI U HABBIKOB PA3JIMUHBIX BUJIOB [I03HABATEIBbHOU AESTEIBHOCTH,
OPUMEHEHUH  OCHOBHBIX  METOJOB  TO3HAaHUS  (CUCTEMHO-WH(OPMALMOHHBIA  aHAJIU3,
MOJIEJIMPOBAHUE) JUIsl U3YUEHUSI PA3JIUUYHBIX CTOPOH OKPY’KAIOLIEH 1eHCTBUTEIBHOCTH;

2) UCHOJIB30BAaHUE OCHOBHBIX MHTEJUIEKTYaJIbHBIX ONepalfii: GOopMyIMpOBaHUE TUIIOTES,
aHaJlu3 W CHUHTE3, CpaBHEHUE, 0000lLIeHHe, CcHCTEeMaTU3alus, BBIABICHUE MPUYUHHO-
CJIEZICTBEHHBIX CBS3€H, IIOUCK aHAJIOTOB;

3) yMeHue TIeHepHpoBaTh MJEH U OIpEeleNATh CpeJICTBa, HEOOXOAUMbIE I HX
peauzanuy;

4) yMeHue onpenenarh LEeIu U 3aJlaud JAeATeIbHOCTH, BHIOUpATh CPEACTBA peau3aluu
LN U IPUMEHATh UX Ha IPAKTHKE;

5) HCIIOJIb30BAHME PA3IMYHBIX MCTOYHUKOB JJISl MOJIyYEHUS XUMUYECKOW MH(pOopmanuu,
[IOHUMaHME 3aBHCHUMOCTU COJIepaHusd M (GOpMbl HpeACTaBiIeHUs HHGOPMAIMM OT Lesel
KOMMYHHKAIMH U aJipecaTa.

B o0mactu mpeaMETHBIX pe3ysibTaTOB 00pa3oBaTeIbHOE YUPEKICHHE OOILero
00pa30BaHUs MPEJOCTaBIAECT BBINYCKHHUKY MOJYYHUTh BO3MOKHOCTh HAa CTYIEHHM CPEIHEro
(mostHOT0) 0011IEro 00pa30BaHMs IPU U3YUEHUH XUMHUH HAYYHThCS:

A) Ha 6a30BOM ypOBHE B II03HABaTEJIbHOH cdepe:

1) naBaTh onpeeneHns U3yUYEHHBIX TOHATHII;

2) onuchIBaTh JIEMOHCTPAL[MOHHBIE M CAMOCTOSATEIBHO MPOBEACHHBIE IKCHEPHUMEHTHI,
MCIIOJIB3YS AJIsl 3TOTO €CTECTBEHHBIN (PYCCKHI, POJHOMN) S3bIK U SI3bIK XUMUU;

3) omuceIBaTh W pa3inyaTh H3yYEHHbIE KJAcChl HEOPraHWYECKUX U OpPraHUYECKHX
COEIMHEHUH, XUMUYECKHE PEAKIUY;

4) xnaccu(puIpoBaTh U3yUYEeHHbIE OOBEKTHI U SIBICHUS;

5) HabmOaTh IEMOHCTPUPYEMBIE U CAMOCTOSITEIBHO MPOBOANMBIE OIBITHI, XUMUYECKHE
peakuuu, NpoTEeKaroIie B IPUPOJE U B OBITY;

6) nenmaTh BBIBOJABI WU YMO3AaKIOYEHHUs] M3 HAOMIOJCHUM, W3YYEHHBIX XUMHYECKHX
3aKOHOMEPHOCTEH, NPOTHO3UPOBATh CBOMCTBA HEM3YUYEHHBIX BEIIECTB IO AaHAJOTUU CO
CBOMCTBAMH U3yYEHHBIX;

7) CTPYKTYypUpOBaTh U3YUEHHBIH MaTepHa;

8) MHTEPIIPETUPOBATh XUMUUYECKYIO HH(POPMAIIHIO, TIOTYUESHHYIO U3 JPYTUX UCTOYHUKOB;

9) omnmchIBaTH CTPOGHHUE aTOMOB d3JeMeHTOB [—IV mepromoB ¢ HCIOIb30BaHHEM
AIIEKTPOHHBIX KOH(PUTYpaIHii aTOMOB,;

10) mMozenupoBaTh CTPOEHUE MPOCTEUIINX MOJIEKYJ] HEOPraHMYECKUX M OpraHMYeCKHX
BEIIECTB, KPHUCTAJUIOB; B LIEHHOCTHO-OPHEHTALIMOHHOW cdepe: aHaIM3upoBaTh M OLIEHUWBATH
MOCIIEACTBHS JAJIsl OKPY’KaIoLIeil cpeibl OBITOBOI M MPOU3BOJICTBEHHON J1€ATEIHHOCTH YeJIOBEKa,
CBSI3aHHOM C 1epepadOTKON BELIECTB.



b) Ha yrmy6ieHHOM ypoBHE:

1) naBath onpeesneHnst U3y4YCHHbBIX MOHSTHIA;

2) onuceIBaTh JIEMOHCTPALMOHHBIE M CAMOCTOSATEIBHO MPOBEACHHBIE IKCIEPUMEHTHI,
UCIIOJIb3YS AJIsl 3TOI0 €CTECTBEHHBIN (PYCCKHM, POJHON) S3bIK U SI3bIK XUMUU;

3) OOBSCHATH CTPOEHHME U CBOHCTBA M3YUYEHHBIX KJIACCOB HEOPraHMYECKUX U
OpPraHUYECKUX COCTUHEHUH;

4) xnaccuuUpoBaTh U3y4YEHHbIE OOBEKTHI U SIBJICHUS;

5) HabIrOAATh IEMOHCTPUPYEMBIE U CAMOCTOATENBHO IIPOBOAUMBIE OIBITHI, XUMUUYECKHE
pEaKLMH, MPOTEKAIOLINE B IIPUPOJE U B OBITY;

6) uccienoBaTh CBOMCTBA HEOPIaHMYECKUX M OPraHUYECKHX BELIECTB, ONPEIEISTh MX
IIPUHA]JIEKHOCTh K OCHOBHBIM KJIacCaM COEIMHEHUM;

7) 006001maTh 3HaHUA U JIeNaTh 00OCHOBAHHBIE BHIBOJBI O 3aKOHOMEPHOCTSIX U3MEHEHHUS
CBOMCTB BEIIECTB;

8) cTpyKTypupoBaTh yueOHYI0 HH(OPMALIUIO;

9) uHTepnpeTUpoBaTh UH(HOPMALIHIO, OJYUYCHHYIO U3 IPYTUX UCTOYHUKOB, OLICHUBATH €€
HAYYHYIO JIOCTOBEPHOCTb;

10) OOBSICHATH 3aKOHOMEPHOCTH IPOTEKaHUS XUMHYECKUX PEaKLUMH, NMPOrHO3UPOBAThH
BO3MOXXHOCTb WX IIPOTEKaHHWs HAa OCHOBE 3HAHMM O CTPOCHHUM BEIIECTBA M 3aKOHOB
TEPMOJUHAMUKU;

11) oOBscHATH cTpoeHHME aTOMOB »3jeMeHTOB [—IV mnepuoma ¢ wucnosib30BaHHEM
AIIEKTPOHHBIX KOH(PUTYpAIHi aTOMOB,;

12) monenupoBaTh CTPOCHHME MPOCTEHIINX MOJIEKYJl HEOPraHWYECKMX M OpPraHHYeCKHUX
BEIIIECTB, KPUCTAIIIOB,;

13) npoBOIUTH pacyeThl 10 XUMHUUECKUM (POpPMYJIaM U ypaBHEHUSIM;

14) xapakTepu3oBaTh U3y4YE€HHbIEC TEOPUH;

15) camocTosTenbHO JOOBIBaTH HOBOE IS C€0s1 XUMHUYECKOE 3HAHUE, UCTIONB3YS JJIsl TOr0
JOCTYIIHbIE UCTOYHUKU MH(OpPMALIMU; B IIEHHOCTHO-OPUEHTAIIMOHHON cepe: MpOorHo3upoBaTh,
AHAIM3UPOBAaTh U OLEHMBATh IOCIEACTBHUS JJS  OKpyXKarouied cpeasl OBITOBOM U
IIPOU3BOJICTBEHHON JESITEIbHOCTH YeJIOBEKA, CBA3aHHOM C MepepadoTKOMN BEIIECTB;

16) camoCTOSTENbHO TJIAHUPOBATh U MPOBOAUTH XUMUYECKUN SKCIIEPUMEHT, COOI01as
npaBuia 6e30macHoi paboThI ¢ BellecTBaMU U J1a00paTOPHBIM 000y I0BaHUEM;

17) oka3bIBaTh MEPBYIO MOMOILb [TPU OTPABJICHUSX, 0XKOTAX H IPYTUX TPaBMax, CBSI3aHHBIX
C BEILECTBAMU U JJa0OPATOPHBIM 000PY0BAaHHEM.

2. CopepxaHue pa3iesioB U TeM y4e0HOro Kypca
10 xnacce (3 4 B Heaesnro, Beero 102 4, u3 Hux 3 4—pe3epBHOE BpeMs)

Tema 1. [loBTopeHue u yriayoJenune 3Hanui (184)

ATOMHO-MOJIEKYJISIPHOE yueHHE. BemiecTBa MOJEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS.
KadecTBeHHBII W KOJMYECTBEHHBIM COCTaB BellecTBa. MoisipHas M OTHOCUTENbHAs
MOJIEKYJIApHas Macchl BellecTBa. MoJIbHAast 10715 M MaccoBast A0S DJIEMEHTA B BELIECTBE.
Ctpoenue artoma. ArtomHas opOutanb. [IpaBuia 3amonHEHUs HIIEKTPOHAMHM ATOMHBIX
opburaneil. Banentusie snekrponsl. [lepuoanyeckuii 3akoH. GopMyIMpOBKa 3aKOHa B CBETE
COBPEMEHHBIX TMPEJCTABICHUA O CTPOCHUM aToma. M3MeHEeHHe CBOWCTB 3JIEMEHTOB U UX
COCIMHEHUH B IEPUOJAX U IPyIIax.

XuMuYeckasi CBsI3b. DJIEKTPOOTPHULIATEIBHOCTh. Buabl xumuueckoi cBsizu. MoHHas CBA3b.
KoBasienTHas HemomnsipHas U MoJisipHast cBA3b. OOMEHHBIN U TOHOPHO-AKIEITOPHBIA MEXaHU3M



00pa3oBaHMUsl KOBAJICHTHON TOJISIPHON CBs3U. ['eoMeTpusi MOJEKyJsbl. MeTainyeckasi CBs3b.
Bonopoanas cBsizb. ArperatHble COCTOSIHUSI BelllecTBa. THMBI KPUCTALTUYECKUX PEIIETOK:
aTOMHasi, MOJIEKYJISIpHAs, MOHHAs!, METAJJINYECKas.

Pacuets! mo hopmynam u ypaBHeHHAM peakiuii. ['a3oBbie 3akoHbI. YpaBHeHune Kiaiinepona—
MenneneeBa. 3akoH ABoragapo. 3aKkOoH OOBEMHBIX OTHOIICHHH. OTHOCHUTENbHAS IUIOTHOCTH
ra3os.

Knaccudukanus XUMHYECKUX PEaKUUi MO pa3iuyHbIM MpU3HAKaM cpaBHEHUs. M3meHeHHe
CTENEHU OKUCIICHHUS 3JIEMEHTOB B COeTUHEHUIX. OKUCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.
Oxucnenue 1 BoccraHoBieHne. OKUCIUTENN U BOCCTAHOBUTEIH. MeTO/1 3JIEKTPOHHOT0 OajaHca.
[lepmanraHaT Kajausi Kak OKUCIUTEINb.

BaxHeiiline Kiaacchl HEOPraHMYECKUX BELIECTB. [ eHeTmyeckas CBsA3b MEXKIAY KilaccaMu
HEOpPraHMYECKUX coeAnHeHn. Peakiinu nonnoro oomena. ['maponus. pH cpensbr.

PactBopbl. CrocoObl BBIpaXKEHHUST KOJIMYECTBEHHOIO COCTaBa pacTBOpa: MaccoBas [0Jis
(IpolleHTHAsT KOHIICHTpAIws), MOJSApHas KoHIeHTpamnus. KommowmHbeie pacTBOpBL. DddekT
Tunnansg. Koarymsauus. Cunepesuc. KommekcHsie coenquaenus. CoctaB KOMIUIEKCHOTO MOHA:
KOMIUIEKCO00pa3zoBaTelb, Turanasl. KoopauHanumonHoe uuciio. HoMeHkIaTypa KOMIUIEKCHBIX
COEIMHEHUI.

JleMoOHCTpaL UK.

1. O6pa3ipl BelecTB MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOSHHUSI.

2. Bosronka noja.

3. Onpenenenyie KUCIOTHOCTU CPeJibl IPHU MOMOIIM UHAUKATOPOB.

4. O¢pdexr Tunnans.

5. O6pazoBaHue KOMIUIEKCHBIX COEIMHEHUHN TIEPEXOTHBIX METAJLIOB.

JlabopaTopHbIe ONBITHI.

1. Peakuuu noHHoro ooOMeHa.

2. CBoiicTBa KOJIJIOUIHBIX PACTBOPOB.

3. 'maponus conen.

4. IlomydeHnue 1 CBOMCTBA KOMIUIEKCHBIX COSIMHEHUHN.

IIpakTuyeckas padora Ne 1. BelnonHeHne 3KCIEpUMEHTANIBHBIX 33124 110 TEME
«PeakIoHHast CTOCOOHOCTD BEIIECTB B PACTBOPAX».

Kontpoasnas padora Nel o reme «OCHOBBI XUMUW.

Tema 2. OcHOBHBbIE MOHATHS Oprannyeckoi xumuu (134)

[Ipenmer opranmdecko XumMuU. OCOOEHHOCTHM OPraHMYECKHMX BEIIECTB. 3HAUYCHHE
opranudeckoil xumu. [IpudanHbl MHOTOOOpa3us OpraHUYECKUX BEIECTB. YTIEPOIHBIN CKEJIET,
€ro THUIbI: [UKJINYECKUe, anukinyeckue. Kapoouukinyeckue U reTepoluKINYECKUe CKENETHI.
Bunel cBsizeli B MoOJIEKyJaxX OpPraHMYeCKMX BEILECTB: OJMHApPHBIE, JIBOMHBIE, TPOMHBIE.
W3MeHeHne 3HEepruM CBs3ed MeXIy aToOMaMM yriepoja NMpU YBEIUYEHUH KPAaTHOCTU CBS3H.
HacplleHHbIe M HEHACHIIIEHHBIE COEIMHEHNS.

DIEKTPOHHOE CTPOEHUE M XMMUUYECKHE CBSI3M aroma yriepoza. ['mbpunuzamus opOuTaneil, ee
TUIBI 71 OPTaHMYEeCKUX coenuHenuit: sp3, sp?, sp. O6pasoBaHue G- U M-CBA3el B MOIEKyax
OPraHUYEeCKUX COECTUHECHUM.

OcCHOBHBIE TIOJIOXKEHUS CTPYKTYPHOM TEOpUM OPraHMYeCKUX COECIUHEHUH. XHMHUYECKOE
ctpoenue. CtpykrypHas ¢opmyna. CTpyKTypHasi U IpOCTpaHCTBEeHHas u3omepus. Mzomepus
yraepogHoro — ckenmera.  M3omepus nonoxenus.  MexkiaccoBas — uzomepusa.  Bunbl
MPOCTPaHCTBEHHON n3oMepun. Ontruueckas nzomepus. ONTUYECKUE aHTUIIOIBI. XUPATbHOCTb.
XupanabHbIE U aXUPaTbHbIE MOJEKYJIbI.

['eomerpuueckas usomepus (yuc-, mpanc-uzomepus). ['omonorus. 'omonoru. I'omonoruueckas
pa3HoCTb. ['oMostornueckue psjsl.

OnektponHbie 3¢ dekTel. CrocoObl 3amucell peaknuid B opraHmdeckor xumuu. Cxema u
ypaBHeHHE. Y clloBHs npoBeaeHus peakiuil. Knaccudukanus peakuuii opraHn4eckux BEIECTB
10 CTPYKTYpPHOMY IIPU3HAKY: 3aMEeIlEeHIE, TPUCOEIMHEHNE, OTIIeTNIEHHEe. MeXaHU3Mbl PeaKIIHii.



CnocoObl  pa3peiBa CBsi3U  yraepoa-yriaepon. CBoOOIHBIE paaWKadbl, HYKICOPUIBI |
AIIEKTPODUIIBI.

Knaccudukanus opraHuueckux BemiecTB U peakiuil. OCHOBHBIE KJIacChl OPraHUYecKHX
coequnenuii. Knaccudukanus opraHudeckux COCITUHEHMH MO (DYHKIIMOHAJIBHBIM TPYIIIAM.
DNEKTPOHHOE CTPOCHHE OPraHWYecKUX BellecTB. B3auMHoe BiMsHHUE aTOMOB U TPYIII aTOMOB.
NunykTuBHBIH U Me3oMepHBIH 3(dexTsl. IlpencraBnenne o peszonance. Homenxiatypa
OpraHMYecKUX BemiecTB. MexayHapoAHas (cucTeMaTH4ecKas) HOMEHKJIATypa OpraHuYecKuX
BEIIECTB, €€ NPUHIUNGBL. PanuoHanmbHas HOMeHKIaTypa. OKHCIEHHE U BOCCTAHOBJICHHE B
OpPraHUYECKON XUMUHU.

JemoHcTpanuu. 1. Mozenu opraHuyecKux MOJIEKYJI.

Tema 3. YrueBogopoasl (25 )

A 11 x a H bl. CTpoeHue MoJiekyJisl MeTaHa. [lonarue o kondopmarusax. O61mas xapakTepucTuKa
Kjgacca, (U3MYECKHEe W XHMMHUYECKHE CBOWCTBa (TOpEeHHE, KaTaJUTUYECKOE OKHCIICHHUE,
rajJJoreHUpOBAaHUE, HUTPOBAHUE, KPEKUHI, MHUPOJIM3). MeXaHM3M peakLUU XJIOPUPOBAHUS
MeTaHa. AuikaHbl B npupoje. CHHTETHYECKHE CHOCOObI IOJIy4EHHs allKaHOB. MeToibl
HOJYYEeHHUs aJIKaHOB M3 aJIKWITaJIoreHu10B (peakuus Bropua), qekapOoKcuiIMpoBaHUEM collei
KapOOHOBBIX KHCIIOT M 3JIEKTPOJIM30M PACTBOPOB COJel KapOOHOBBIX KUCIOT. [IpumeneHue
AJIKaHOB.

[{ukmoankaH bl O0mas xapakTepucTrUKa Kiacca, (Gpu3ndeckue cBoicTBa. Buisl nzomepun.
HanpsokeHHble M HEHANpPsHKEHHbIE LUKIIbl. XMMUYECKHE CBOWCTBA LIMKJIONpOIaHa (FOpeHHUE,
TUAPUPOBAHUE, IPUCOEIUHEHHE TaJOre€HOB, TaJOT€HOBOJOPOJIOB, BOJbI) U IIMKJIOI€KCaHa
(ropeHue, XJOpUpOBaHME, HUTpoBaHMe). [lomydyeHHe IUKIOAIKAHOB U3 aJKaHOB U
JUTaJIOT€HAJIKaHOB.

A 11 k e H bl. O0mas xapakrepuctuka kiacca. CTpoeHHe MOJIEKYJbl dTHiIeHa. Pusnueckue
CBOMCTBAa QJIKEHOB. ['eoMmerpuyeckas M30MepHUs aJKEHOB. XUMHUYECKHE CBOMCTBA AJIKEHOB.
Peakuuu mnpucoequHEHMsT 1O KpPaTHOW CBA3M — TMAPUPOBAaHUE, TaJOrC€HUPOBAHUE,
THIPOTaJIOTeHUpOBaHue, ruaparanus. [IpaBmino MapkoBHHKOBA M €r0 OOBSICHEHHE C TOYKH
3peHHsl AIEKTPOHHOM Teopuu. B3anMmoseiicTBue aqkeHOB ¢ OpOMOM U XJIOPOM B Ta30BOM ¢aze
WM Ha cBeTy. OKucIIeHHe alKeHOB (TOpeHHEe, OKUCIIEHNE KUCIOPOIOM B IPUCYTCTBUH XJIOPHIA
najiagus, moJ JAeWcTBUEM cepeOpa, OKHCIEHHE TOpSYUM MOJKHUCIEHHBIM pPacTBOPOM
nepMaHraHata kamus, okucieHue mno Baruepy). Ilomumepusanus. IlomyueHue ankeHOB u3
AJIKaHOB, AJIKWJITAJIOTEHUIOB M TUTajloreHaNKaHoB. [[puMeHeHne aTuiieHa u nponusieHa.

A 1 x angwue H bl. Kiaccupukauus 1ueHoBbIX YriieBoAopooB. ConpsKeHHbIE IUEHBI.
dusnyeckue M XMMHUYECKHE CBOMCTBA AMBMHWIA U u3omnpeHa. 1,2- u 1, 4-mpucoennHeHue.
[Tonmumepusanus. Kayuyku. Bynkanuzamus kayuykoB. Pe3una u 30onut. Cunres OyTtaaneHa u3
OyTaHa ¥ 3TaHOJA.

A 1 x u H bl. O0mas xapakrepuctuka. CTpoeHHE MOJIEKYJbl aneTwieHa. dusudeckue U
XMMHYECKHE CBOWMCTBA AJIKMHOB. Peaknuu NpHCOENMHEHHs TajOreHOB, I'aJOre€HOBOJOPOJIOB,
BoAbl. ['mapupoBanme. Tpumepusanuss u aumepusanus aneTwieHa. KuciaoTHele cBONCTBa
QIKUHOB C KOHLEBOM TPOMHOW CBsA3bI0. Anetwiuabl. OKHCIEHUE aJIKMHOB pPacTBOPOM
nepmanranata kamus. [Ipumenenue amerwieHa. KapOuaHblid METOHA TOMy4YEHHUs alleTUIICHA.
[Tuponu3s metana. CHHTE3 aIKMHOB AJIKUIMPOBAHUEM ALlETUIIUIOB.

A p e H bl [lonstre 06 apomarnunocTu. [IpaBuno Xrokkens. beH301 — cTpoeHue MOJIEKYIIbI,
¢usnueckue cpoiicTa. ['omonornueckuit psig 6ensona. Misomepus au3aMerieHHbIX OEH30JI10B Ha
npuMepe KCUioioB. Peakinu 3amenienust B 0€H30JIbHOM sizipe (TaJoreHUupOBaHUE, HUTPOBAHME,
aIKUIUpoBaHue). Peakuuu npucoeanHeHuss K OeH30dy (TMAPHUPOBAaHHUE, XJIOPUPOBAaHUE Ha
cBeTy). OcOOeHHOCTH XUMUU aNIKUII0eH30110B. [IpaBuiia opueHTaIK 3aMeCTUTENEH B PEaKIIUIX
3amMerienusi. bpoMupoBanue M HUTpoBaHUE Toiyosa. OKHCICHHE aTKWIOSH30J0B PacTBOPOM
nepMaHraHara Kanus. ['ajJoreHupoBaHue ankuiI0eH300B B 00KOBYIO 1emnb. Peakuus Brop-
na—®duTTHra Kak MeToj cuHTe3a ankuiOeH3070B. CTHUPON Kak NpUMep HeNpenenbHOTo
apoOMaTHYECKOTr0 COETUHEHUSI.



[[pUpOAHBIEUCTOYHHUKUYTIECBOIODP OO0 B. [[pupoaHbIil  momyTHBIA HEPTIHBIC
ra3bl, IX COCTaB, UCHONb30BaHue. HeTh Kak cMmech yriieBogopooB. [lepBudHas u BTOpUYHAS
nepepadoTka Heptu. Pudopmunr. KameHHBINH yroib.
'eHeTHUYEeCKasACBI3bMEXKAYPAa3JIUUYHBIMUKIACCAaMUYTJIEBOJOPOAO
B. KauecTBeHHbIE peakliny Ha HEMPEIEIbHbBIE YTIIEBOAOPO/IbL.
['anoreHonpou3BOAHBIEYTJIEBO/ODO IO B. Peakiiuu 3amerieHys rajoreHa Ha
TUAPOKCHI, HUTPOTpyMIly, IHaHorpynmy. JleiicTBue Ha TajloreHIPOU3BOJIHBIE BOJHOTO U
CIHPTOBOTO pacTBopa mmenoun. CpaBHEHHE PEaKIIMOHHON CIOCOOHOCTH AJIKHJII-, BAHUII-, (PeHUII-
u OeH3uiranoreHuoB. Mcnonp30BaHue rajoreH NpoU3BOAHBIX B ObITY, TEXHUKE U B CHHTE3E.
[ToHsATHE O MArHUHOPTAaHUYECKUX COETUHEHUAX. [onydyeHre anKkaHOB BOCCTaHOBICHUEM
MOJIaJIKaHOB HOJ0BOJOPOJIOM. Maznutiopeanuiueckue coeOuHeHuUsl.

JleMoHCTpaLum.

1. BpomupoBaHue rekcaHa Ha CBETY.

2. 'openue MeTaHa, 3TUIIEHA, alleTUIICHA.

3. OTHolIEeHHE MeTaHa, dTUJICHA, alleTUIeHa U OeH30J1a K pacTBOpaM IepMaHraHaTa Kajaus u
OpoMHOH BOJIE.

4. OxkucneHue ToJlyoJia pacCTBOPOM IIEpMaHraHaTa Kajausl.

5. [lonyyenue sTuiieHa peakiuen AeruapaTaiiy 3TaHojia, aleTuieHa —TUAPOIN30M Kapouaa
KaJbIHUs.

6. Ilonyuenue ctupona AenoauMepu3alMeld MOJIUCTUPOJIAa M HCHBITAHUE €ro OTHOIICHUS K
pacTBOpy MepMaHraHaTa Kajus.

JladopaTopnblie onbIThl. CocTaBieHrnE MOICNICH MOJIEKYJT aJIkaHOB. B3anmoielicTBre aikaHOB
¢ 6pomom. CocTaBneHue Mojiesiel MOJIEKyYJT HellpeIeIbHbIX COSAMHEHUH.

IIpakTuyeckas pa6ora Ne 2. CocraBiieHre MOEIICH MOJIEKYJT YTIIEBOIOPOIOB.
IIpakTuyeckas padora Ne 3. [TosrydeHue 3TUIIEHA U ONBITHI C HUM.

Koutpoabnas padora Ne 2 mo Teme «YTIeBOIOPOIBDY.

Tema 4. Kucsiopoacoaep:kamue opranudeckue coeqnneHus (194)

C i u p T 6. HoMeHKIaTypa U u3omepus CnupToB. TOKcHMYECKOe NEHCTBHE HA OpraHU3M
METaHOJIA ¥ 3TaHoIa. PU3MYECKUE CBOKMCTBA IIPEIEIBHBIX OJHOATOMHBIX CIUPTOB. XMUMUYECKHE
CBOICTBa CIIMPTOB (KUCIOTHBIE CBOMCTBA, pEaKlUU 3aMEUICHUS THIPOKCUIBLHOW TPYIIBI Ha
rajioreH, MEKMOJIEKYJsIpHass M BHYTPUMOJIEKYJISIDHAs JEruapaTalis, OKUCIEHUE, pPEeaKIuu
YTIEBOJOPOAHOTO paauKana). ANKOTOJATHL. [MApoin3, alKuIupoBaHHE (CHHTE3 MPOCTHIX
a¢upoB mo BumbsMcony). IIpoMbIluieHHBIH CHHTE3 MeTaHOoJia. MHOTOaTOMHBIE CIHPTHI.
DOTUNICHTIINKOINb U TIHIEPHH, UX (U3NUecKre U XUMUYeckue cBoiicTBa. CHHTE3 JAMOKCaHA U3
ATUICHITMKONA. TOKCHYHOCTh JTHUIICHIVIMKOJIA. KayecTBeHHas peakuus Ha MHOTOaTOMHBIE
crupthl. [IpocThie 2Qupbl Kak U30MEpHI MPEAETbHBIX OJHOATOMHBIX CIIUPTOB. CpaBHEHUE UX
(bu3NYeCKUX U XMMHUYECKHUX CBOMCTB cO cnupTamu. Peakius paciienyieHusi NpocThiX 3(UpoB
HOJ0BOJOPOIOM.

® e H o 1 bI. HomeHknarypa u uzomepus. B3auMHoe BiausHUE IpyIT aTOMOB Ha IPUMEpE
¢denona. dusznyeckue U XUMHUYECKUE CBOIcTBa (eHosa M Kpe3oioB. KuciaoTHble cBoiicTBa
dbeHoNMOB B CpaBHEHHWH cO chnupTamMu. Peakinuu 3ameinieHuss B OCH30JbHOM KOJbIIE
(ramorenupoBaHue, HUTpoBaHue). Okucienue QenonoB. KauecTBeHHble peaknuu Ha (EHOIN.
[Tpumenenue denona.

KapOboHUuIBbHBE€COEIHUHEHHU 1. DIEKTPOHHOE CTPOCHHE KapOOHUIBHOM TPYIIIbI.
Anpaeruapl M KeTOHbl. DuU3MUecKue CBONCTBA (QopManblerunaa, areraibieruia, aneToHa.
Ilonamue o Kemo-eHONbHOU — maymomepuu  KapOOHUNbHLIX — coeOuHeHuu.  Peakuuu
MPUCOEANHEHUS BOJIbI, CIHPTOB, IIMAHOBOJOpOJAa U ruapocyibputa Hatpus. CpaBHEeHHE
PEaKIMOHHON CIOCOOHOCTH abJAETHJIOB U KETOHOB B peaKIUsAX NpUcoequHeHus. Peakuuu
3aMEIIEeHUs] aTOMOB BOJOPOJA IpH O-yIIEpOJHOM aToMe Ha ranoreH. [lommmepuzanms
dopmanpaeruna u aueranpaeruna. Cuwmesz cnupmos 63aumooeucmseuem KapOOHUNbHBIX
coedunenuti ¢ peakmugeom I punvsapa. OKuCIIeHHEe KapOOHWIBHBIX coenuHeHui. CpaBHEHHE



OKHCIICHUsI allbJETHI0B U KETOHOB. BoccTaHOBIEHNE KAapOOHWIBHBIX COCIMHEHUH B CHMPTHI.
KadecTBeHHBIE peakluM Ha albJICTUIAHYIO Tpynny. Peaxyuu anb001bHO-KPOMOHOBOT
konoencayuu. OcoOeHHOCTH (opMaIbe-

runa. Peakuus ¢popmanpaeruaa ¢ GpeHomom.

KapOoHOBB €KHUCIOT bl. JINEKTPOHHOE CTPOEHHE KapOOKCUIIBHOM IpYIIIBL.
["oMonoruyecKuii ps npeaeabHbIX OJHOOCHOBHBIX KAPOOHOBBIX KUCIOT. PH3MUECKUE CBOWCTBA
KapOOHOBBIX KHMCJOT Ha IIPUMEPE MYpPaBbUHOM, YKCYCHOM, MPOINMOHOBOM, MAJIbMUTHHOBOW U
CTEapHHOBOW KHUCIIOT. XHWMHUYECKHE CBOIMCTBa KapOOHOBBIX KHCIOT. KHCIOTHBIE CBOWCTBa
(M3MeHeHne OKPACKH UHIMKATOPOB, PEaKI[MU C AKTHBHBIMH METaJJIaMU, OCHOBHBIMH OKCHJIAMH,
OCHOBAHHUSAMH, COJISIMH). VI3MeHeHue Cuiibl KapOOHOBBIX KHCIOT TPH BBEJCHUU JOHOPHBIX H
aKLENTOPHBIX 3amectuTenedl. B3aumozaelcTBue KapOOHOBBIX KHUCJIOT CO CIUPTaMHU (peaxius
srepudukanun). [amoreHnpoBaHue KapOOHOBBIX KHCIOT B OOKOBYIO mHemb. OcoOeHHOCTH
MYpaBbMHON KHUCIOTHI. BaxkHeline mpencTaBUTeNH Kiacca KapOOHOBBIX KHCIOT M HUX
npuMmeHeHue. lloydeHue MypaBbHMHONW M YKCYCHOM KHMCIJIOT B IPOMBIIUIEHHOCTH. Briciine
kapOoHOBble KkucnoThl. lllaBeneBas KuCIOTa Kak NPEACTaBUTENb JUKAPOOHOBBIX KHUCIIOT.
[IpencraBnenre o HEMPEAETbHBIX U APOMATHUECKUX KUCTI0Tax. OCOOEHHOCTH MX CTPOCHUS U
CBOWCTB. 3HaueHHe KapOOHOBBIX KUCIIOT.
OYHKLUMOHAIbHBENPOU3BOAHBEKAapPpOOHOBH XKHUCIoOT. [lonydenne
XJIOPAHTUAPUAOB M AHTMJIPUIOB KHUCIOT, UX ruapoius. I[lomyuenue cioxHbeix 3¢upoB c
UCTIOJI30BAaHUEM XJIOPAHTHAPHUIOB W AHTHIPUIOB KUCIOT. CIOXHBIE 3(PHUPBI KaK H30MEpHI
KapOOHOBBIX KHCIOT. CpaBHEHHE (PU3NYECKUX CBOMCTB U PEaKIIMOHHON CIIOCOOHOCTHU CIIOKHBIX
3(pHUPOB U U30MEPHBIX UM KapOOHOBBIX KHCIOT. [ MApOIH3 CI0KHBIX 23PUpoB. CHHTE3 CIIOKHBIX
3¢upoB ¢enonoB. Ciaoxuble 3pupsl Heopranuueckux kuciaot. Hurpornunepun. Amuast. Conun
KapOOHOBBIX KHCIIOT, HMX TEPMHYECKOE pa3JOXKEeHWe B TPHUCYTCTBHU Inenoun. CuHTe3
KapOOHMJIbHBIX COEJMHEHUH pa3I0KEeHUEM KaJIbIIUEBBIX COJICH KapOOHOBBIX KUCIIOT.
JleMoOHCTpaL UK.

. BzaumoneincTBue HaTpus C 3TaHOJIOM.

. OKucneHue 3TaHosia OKCHJIOM MEJIH.

. 'openue sTanona.

. BzaumoperictBue mpem-0yTUII0BOTO CIIUPTA C COISTHON KUCIOTOM.

. KauecTBeHHas peakuiis HA MHOTOAaTOMHBIE CIIUPTHI.

. KauecTBeHHbIe peakiuu Ha (PEHOIBI.

. Onpenienenue aapAEruA0B IIPU MOMOIIM Ka4YECTBEHHBIX PEAKIUH.

. OkucneHue anpJeruoB epMaHraHaTOM KaJusl.

. I[TonmyueHue crnoxxHbIX 3(hHUpOB.

JlabopaTopHbIe ONBITHI.

5. ColicTBa 3TUIIOBOTO CIIUPTA.

6. CBolicTBa TIUIEpUHA.

7. CpoiicTBa peHona. KauecTBeHHbIE peakiuy Ha (hEHOJIBI.

8. CpoiicTBa popmManuHa.

9. CBolicTBa YKCYCHOM KHCIIOTBI.

10. Conu kapOOHOBBIX KHCIIOT.

IIpakTnyeckas padora Ne 4. [loxydyenue OpomdTaHa.

IIpakTuyeckas padora Ne 5. [lonyuenue aneroHa.

IIpakTyeckas padora Ne 6. [lonyueHne yKCyCHOM KUCIIOTHI.

IIpakTuyeckas padora Ne 7. [lonydyeHue sTunanerara.

IIpakTnyeckas paGora Ne 8. Pemenue dSKCnepuMEHTAIBHBIX 3aJad IO  TEMeE
«Kucnopoaconepaiiye opraHiuecKie BELIeCTBay.

KonTtpoubsnas padora Ne3 no reme «Kucnopoacoaeprx aiine opraHiuecKie BELECTBAY.

O 001N DN B W~

Tema 5. A30T- U cepocojiep:kaiue coequHeHus (64)



Humpocoeounenus. Inexmponnoe cmpoenue numpozpynnul. Ilonyuenue HumpocoeouHeHuil.
B3pwisuamule eewjecmaa.

A M u H bI1. I30Mepust amuHOB. [lepBUuHbBIE, BTOPHYHBIC U TPETUYHbIC aMUHBI. DH3NUECKUE
CBOICTBA MPOCTEHININX aMUHOB. AMUHBI KaK OpraHndeckue ocHOBaHUS. COJM alIKHIIaMMOHHS.
AJNKWIMpPOBaHWE W allWUIMPOBaHUE aMHUHOB. Peakinnm aMHWHOB C a30THCTOH KHCJIOTOW.
ApomMarndeckue aMuHBI. AHWIHH. B3auMHOE BIIMSIHUE TPYIIT aTOMOB B MOJICKYJIE aHUJIMHA.
XUMHUYECKUE CBOMCTBA aHWIMHA (OCHOBHBIC CBOWCTBA, PEAKIIMU 3aMEIICHUS B apOMATUYECKOE
PO, OKHUCIEHHE, ayuruposanue). J{uazocoedunenus. IlolyueHHE aMHHOB W3 CIUPTOB MU
HUTpocoenuHenui. [I[pumenenue anmmna. Cepoopranndeckue coeuHenus. [IpencraBienue o
CepoopraHnyecKkux coenuHeHusX. OCOOCHHOCTHM WX CTPOCHHS ¥ CBOWCTB. 3HAYCHHE
CEpOOPTaHMYECKUX COCTHMHCHUIH.

F'eteponuxk bl Oypan U TUPPOIT KaK MPEACTABUTEIN MATUWICHHBIX T'€TEPOIUKIIOB.
DJIEKTPOHHOE CTPOCHHE MOJIEKYJbl THpposia. KucimorHeie cBoiicTBa muppoia. [IupuauH kak
MPEJICTABUTENb MIECTUWICHHBIX TeTEPOIUKIIOB. DIEKTPOHHOE CTPOSHUE MOJICKYJIbI TUPHUINHA.
OCHOBHBIE CBOMCTBA MUPUIMHA, PEAKIIUU 3aMEIICHUS C apoMaTH4ecKuM sipoM. [IpencraBienue
00 umMua3ole, MUPUANHE, TypUHE, ITYPUHOBBIX U IMUPUMHUIMHOBBIX OCHOBAHUSX.
JdeMoHcTpanmm.

1. OcHoOBHBIE CBOICTBA aMUHOB.

2. KauecTBeHHbIE pEaKIMK HA aHUJIHH.

3. AHUJIMHOBBIC KPACHUTEITH.

4. OGpa31bl reTePOLMKINYECKUX COSAMHEHUN.

JlaGopaTopHble onbIThbl. KauecTBEHHBIC PEAKIINN HA aHUJIHH.

IIpakTuyeckas padora Ne9. Pemienne sxcriepuMeHTaIbHBIX 33/1a4 TI0 TeMe « A30TCOIepIKalIie
OpPTaHWYECKHE BEIICCTBAY.

Tema 6. Bnosnornyeckn akTuBHble BemecTsa (144)

XKu p bl Kak cioxHbIe 3(UPHI TITULEPUHA U BBICHIMX KapOOHOBBIX KUCIOT. OMBIICHHUE KUPOB.
['maporenusanust KupoB. MplTa Kak COJM BBICIINX KAPOOHOBBIX KUCIIOT.

Y rieBo bl MoHo- n aucaxapuipl. @yHKIUY yriieBoA0B. bronorudeckas posb yrieBoaoB.
['moko3a — (¢u3nyeckue CBOMCTBA, JUHEWHAss U LUKIWYecKas (Qopmbl. Peakiuu riroko3sl
(oKucieHue a30THOM KHUCIOTOM, BOCCTAHOBJEHHE B IIECTUATOMHBIA CIHPT), KaueCTBEHHBIE
peakuu Ha Tioko3y. bpoxenue rmoko3bl. dDpykroza kKak u30Mep TIOKO3bl. Puboza u
ne3okcupubosa. [lousamue 0 e1uUKo3u0ax.

Jducaxapu as. Caxapo3a Kak NMpeACTaBUTEIb HEBOCCTAHABIMBAIOIIMX AMCAXAPUJIOB.
Manemo3za u naxmosa, yeanobuosa. I'naponaus aucaxapunos. [lomyyeHue caxapa u3 caxapHoi
CBEKJIBL.

I[Tonucaxapuasl. Kpaxman, raukores, nemnoio3a. KauecTBeHHas peakuysi Ha KpaxMal.
I'maponus nonucaxapuios.

HykneuHnoBbl€eKHUCaoOTbl. Hykneosunsl. Hykneornasl. HykinenHoBe KHCIOTHI Kak
npupoanbie nonumepsl. Ctpoenue JJHK u PHK. I'uaponus HykieMHOBBIX KHUCIOT.
AMMHOKUCIOT bl Kak aMpOTEpHbIe COeTMHEHN. Peakiiuy ¢ KMCI0TaMH U OCHOBAaHHSIMH.
O6pa3zoBanue cinoxHbIX 3gupoB. [lentuner. [lenTuaaas cBs3b. AMUIHBIN XapakTep NENTHIHON
cBsi3u. ['maponus nentuno. benku. IlepBuunas, BTopuuHas U TPETUYHAS CTPYKTYphI OEIKOB.
KadecTBeHHbBIC peakiy Ha OEIKHU.

JleMoHCTpaLun.

1. PacTBOpUMOCTB yTII€BOJOB B BOJIE U 3TAHOJIE.

2. KauecTBEeHHBIE PEAKIIUH HA [JIIOKO3Y.

3. OGpa31bl aMUHOKHUCIIOT.

JlabopaTopubie ombiThl. 11. CBolicTBa riroko3bl. KadecTBeHHas peaklys Ha TJIIOKO3Y.
Ornpenenenne kpaxmaia B poaykTax nutanus. 12. [[BeTHbIe peakiuy OEKOB.

KontposibHasi padora Ne 4 mo Teme «A30Tcoiepxaliyue W OHOJOTUYECKH AaKTHUBHBIC
OpPTraHWYECKHE BEIIECTBA.



Tema 7. BoicokoMOJIeKYJISIPHbIE COeIMHEHHS (44)

[ToHsATHE O BBICOKOMOJIEKYJIAPHBIX BellecTBax. Ilomumepuszanust M NOJMKOHJEHCALUS Kak
METOJbl CO3JAaHMUS IOJUMEPOB. Jnacromepbl. IIpUpOAHBII M CHUHTETUYECKMH Kayuyyk.
Cononumepusanusa. CoBpeMEHHbIE IUIACTUKM (TIOJIMATHIIEH, MOJUIPONUIEH, IOJUCTHPOI,
NOJUBUHUIXJIOPHU, (TOpoIUIacT, MOJUAITUICHTEpedTaNIaT, aKpPHI-OyTaIueH-CTUPOIbHBIN
IJIACTHK, TTOJIMKapOoHaThl). [IpupogHbIe U CHHTETUYECKHE BOJIOKHA (0030p).

HMemoncrpamun. 1. OO6pasnsl 1uractukoB. 2. Komneknus BosiokoH. 3. IlommkoHneHcammst
STUJICHTJIMKOJIS ¢ TepeTaaeBON KUCIOTOH.

JlabopaTopubie onbIThbl. 13. OTHOLIEHHE CHUHTETUYECKUX BOJOKOH K pacTBOpaM KHCIOT U
IIEJIOYEH.

IIpakTyeckas padora Ne 10. Pacnio3HaBaHMe I11aCTUKOB.

IIpakTnyeckas padora Ne 11. Pacno3naBanue BOJIOKOH.

JlaGoparTopHbie (ONbITHI, padoOThl) M NPaAKTHYeCKHEe PadoThl NPOXOAAT C
HCNOJIb30BaHUEM 000pyaoBaHus HeHTpa « Touka pocray.

11 xaacc (3 yaca B Henexno, Bcero 102 yaca)

Tema 1. Hemetasasbl (314)

KnaccudukanusHEeOpTaHUYECKHUXBEIIECTB. DISMEHTH METAJUII U HEMETAJLJIbI
U ux nojoxenue B [lepuoanueckoil cucreme.

B o 1 o p o n. Ilonyyenue, puznueckre ¥ XMMUYECKHE CBOMCTBA (pEaKIMU C METaUIaMUd U
HEMeTallJIaMH, BOCCTAaHOBIIEHUE OKCUI0B U couieid). ['uapuasl. ToruBHbIE 2IEMEHTHI.
['anoren sl O0mas XxapakTepucTUKa MoArpymnibsl. @U3NYecKrue CBOWCTBA MPOCTHIX BEIIECTB.
3aKOHOMEPHOCTU HM3MEHEHHUSI OKUCIUTEIbHOW AKTUBHOCTU TaJOT€HOB B COOTBETCTBUU C HX
MOJIO)KEHHEM B Iepuoauueckod Tabmune. [lopsiok BBITECHEHMsI TajOre€HOB W3 PACTBOPOB
ranoreHu10B. OcobeHHOCTH XUMHMU (ropa. XJIOp — MOJYyYEHHE B MPOMBIIIICHHOCTH H
nabopaTtopuy, peakiuu ¢ MeTaljlaMd U HeMeTaliamu. B3aumopeilicTBue xiopa ¢ BOAOH U
pactBopamH 1enoueil. Kucnopoausle coenHeHus xjopa. [ MmoxmopuTel, XJ10pat U NepXxaopaTsl
KaK TUIIMYHbIE OKUcauTenu. OcoOeHHOCTH XUMHUM Opoma 1 noja. KauectBeHHas peakius Ha HOI.
I"ajorenoBo-

JIOpPOJIbl — MOJTyY€HUE, KUCIOTHBIE U BOCCTAHOBUTENbHBIE cBOMCcTBA. CoJsiHAasi KUCIIOTA U €€ COJIH.
KauecTBeHHBIE peaKIK Ha TaJIOT€HU-HOHBI.

DONeMeHTHNOATPYNNOBIKUCIODP O 1a. Obmas xapakTepucTuka noarpymnmsl. dusnueckue
cBoOMcTBa MpOCThIX BemiecTB. O30H Kak ajuloTponHas Mojaudukaius kucinopona. ITomyuenue
o30Ha. O30H Kak okuciauTenb. [1o3uTHBHAS U HeraTUBHAs POJIb O30HA B OKpY’KaloLIeH cpene.
CpaBHeHue CBOWCTB O030Ha M KuciIopoaa. Bozma m mepokcuza BoaopoJa Kak BOAOPOJHBIE
COEIMHEHUS KUCIIOpoJia — cpaBHEHHUE CBOMCTB. [lepokcu Boopoia Kak OKMCIUTENb U BOCCTa-
HoBUTENb. [lepokcunbl MetamnoB. Cepa. Amnorponust cepbl. PU3NYECKHE U XHMHUYECKUE
CBOMCTBA CepbI (B3aUMOJICHCTBHE C METaJUIaMH, KHCIIOPOIOM, BOJIOPOIOM, PACTBOPAMU IIIEIIOYECH,
KHCIIOTaMU-OKUCIUTENSIMU). CepoBOIOpOA — MOJIyYEHHE, KUCIOTHBIE U BOCCTAHOBUTEIbHBIE
cBoiictBa. Cynbhunpl. CepHHCTBIH Ta3 Kak KHCIOTHBIM OKcul. OKUCITUTENbHBIE U
BOCCTAaHOBUTENIbHBIE  CBOWCTBAa cepHuUcToro rasa. llomyuenume cepHucTOro Trasa B
MIPOMBINIUICHHOCTH U Jlaboparopuu. CepHucTtas kuciota u ee conu. CepHbiid anruapuna. CepHast
kucinoTa. CBONCTBAa KOHUEHTPHUPOBAHHOM M pa30aBiIeHHOM cepHOM Kuciotel. [leiicTBue
KOHIEHTPUPOBAHHOM CEPHOM KHCIIOTHI HA caXxap, METaJlJIbl, HEMETaJLIbL, CyIbGuAbl. TepMuyeckas
yCTOMUMBOCTh Cynb(aToB. KauecTBeHHAs peakiis Ha CEpHYIO KUCIOTY U €€ CONH. TuocepHas
KUCioma u muocynvgamol.

A30THuerocoenuHEeHHu s JIeMEeHTh noarpynnsl azora. OOmias xapakTepuCTHKa
noarpynmsl. @u3ndeckue cBOMCTBa MPOCTHIX BenlecTB. CTpoeHre MOJIEKYJIbI a30Ta. Pusnyeckue



U XMMHYECKHe cBOMCTBa a30Ta. [lomyueHne a30Ta B IpOMBILIEHHOCTH U 1abopaTopuu. HuTpusl.
AMMHaK — ero nojy4yeHue, GU3n4ecKrue 1 XuMHIeckie cBoiictBa. OCHOBHBIEC CBOHCTBA BOIHBIX
pactBopoB ammuaka. Conu ammonus. [loBenenue coneir aMMOHMS TPU HarpeBaHWU. AMMHAK Kak
BoccTaHOBUTENb. [IpuMenenne ammuaka. OKcHzbl a30Ta, UX MOJIy4YyeHHE U cBoiicTBa. Okcup
aszora(l). Oxucnenue oxcuna azota(ll) kuciaopomom. JInmepusanus oxcuaa azota(IV). Azotucras
KHCIOTa M €€ colu. HUTpuUThl Kak OKHUCIUTENM U BOCCTAHOBUTENM. A30THas KHUCIOTa —
buznyecKkue u XMMHUYECKHUE CBONCTBA, MoiayyeHne. OTHOIIEHHE a30THOM KUCIOTHI K MEeTalllaM U
HeMeTa/llaM. 3aBUCUMOCTb IPOAYKTa BOCCTAHOBJICHHUS a30THOM KUCIIOThI OT aKTUBHOCTH METaJljIa
Y KOHIICHTPAIMH KUCIOTHI. TepMuueckast yCTOWYUBOCTh HUTPATOB.
D®ochopuerocoeauHeHu 1. Amorpornus pocopa. XumMudeckue cBoicTBa docdopa
(peakuuu ¢ KHCIOpPOJIOM, TaJOreHaMH, METaJJIaMH, CIIOKHBIMHU BeIIeCTBAMHU-OKHUCIUTENSMU,
menovyamu). [lomyuenue u npumenenue docdopa. @ocopusiit anruapua. Opropochopnas u
meTadochopHas kuciaoTel U ux conu. KauectBennas peakuus Ha optodocdatsl. Paznoscenue
opmogocghoproti kucromol. Ilupogocghopras kucroma u nupogocgamor. Dochunpl. DochuH.
Xnopuowel gpocghopa. Oxcuo gpocgopa(lll), pocchopucmas kucnroma u ee conu.

Y roaep o a Amrorponust yriepoaa. CpaBHEHHE CTPOSHHS W CBOWCTB rpadura M anmasa.
OymiepeH Kak HoBass MolekyispHas (opma yriepona. I'paden kak MoHocnol rpadura.
YraeponHsie HAHOTPYOKU. YTOJb. AKTUBUPOBAHHBIN yToiib. AncopOIus. XMMHUECKUE CBOICTBA
yras. Kap6unel. ['maponus kapbupa kanblivug v Kapbunga amroMuHusi. KapOuibl mepexoaHbIx
METaJUIOB KaK CBEpXIpouyHble MaTepuanbsl. Okcuasl yraepona. Obpa3zoBaHue yrapHOTO Tras3a mpu
HEMOJHOM CTOpPaHUM YIJIs. YTOJIb U yrapHbId T'a3 Kak BOCCTAaHOBUTENH. Peakiius yrapHoro rasa c
pacriaBamu menoueid. Cuute3 GOpMHATOB M OKCANIATOB. YTJEKUCIBIN Ta3. YTOJIbHAS KUCIOTA U
ee conu. [ToBeeHne cpeTHUX U KUCITBIX KapOOHATOB MPH HArPEBaHUU.

K p e M 1 u ii. CBoiicTBa MpOCTOro BelIeCTBA. Peakuuu ¢ XJI0pOM, KUCIOPOIOM, pacTBOpaMu
nienouedt. OKcUa KpeMHHS B MPUpoJe U TexHuke. KpeMHueBble KUCIOTHI U UX coiu. [ uaponus
cunukaToB. CujiaH — BOJOPOJIHOE COEAMHEHUE KPEMHMUSL.

b o p. Oxcun 6opa. bopnas kucnora u ee conu. bypa.

JemoncTpanuu. 1. ['openue Bogopona. 2. [lomyuenue xmopa (onsIT B ipoOupke). 3. ONbITH ¢
OpoMHOI BosoM. 4. OKUCIUTENbHBIE CBONCTBA pacTBOpa rHmoxjopura Hatpus. 5. IlnaBnenue
ceprl. 6. ['openue cepsl B kuciopone. 7. BzammoneiictBue skeneza ¢ cepoit. 8. ['openue
cepoBopopona. 9. Ocaxnaenue cynbpumoB. 10. CpoiictBa cepHuctoro rasza. 11. JlelicTBue
KOHIEHTPUPOBAHHOIN CEpHON KUCIOTHI HAa MEIb U caxapo3y. 12. PacTtBopeHune ammuaka B BOJE.
13. OcHoBHBIE CBoOlicTBa pacTBopa ammuaka. 14. Karanutnyeckoe OKuClIeHHME aMMuaka. 15.
[Tomyuyenue oxkcuaa azora(ll) u ero okucnenne Ha Bozayxe. 16. JlelicTBue a30THOM KHUCIOTHI Ha
menb. 17. T'openne pochopa B kuciopoze. 18. IIpespamienue kpacHoro pocdopa B Gesnblii 1 ero
cBeueHrne B TemHote. 19. BzaumoneiictBue ¢ocdoproro anruapuaa ¢ Bopou. 20. OOpasibl
rpaduTa, anmasa, kpeMHus. 21. I'openue yrapuoro raza. 22. TyuieHue NMjaMeHU YTIEKUCIBIM
razoM. 23. PaznoxeHue mpamopa.

JlabopaTopHusblie onbIThl. 1. [lonyuenue xjaopa u usydeHue ero cBOWCTB. 2. O3HAKOMIIEHUE CO
CBOICTBaMHM XJiopcozaepkamux otoenuBaTeneil. KauecTBeHHas peakius Ha rajJOr€HU-MOHBI. 3.
CgoiicTBa OpoMa, noja u ux coneil. Paznoxenue nepokcuaa sogopoaa. OKucieHre HOAU1-HOHOB
MIEPOKCUIIOM BOJIOPOJA B KHCIION cpene. 4. M3yueHne CBOMCTB CEPHOM KUCIIOTHI U €€ cojel. 5.
N3y4yeHne CBOWMCTB BOJHOTO pacTBopa amMMmuaka. 6. CBoiicTBa cosieli aMMoHus. KauecTBeHHas
peakuust Ha Qocdar-uon. 7. KadecTBeHHas peakius Ha KapOOHAT-WOH. PasmoxeHue
runpokapOonara Harpus. 8. McnblTaHue pacTBopa CHIMKaTta HATpUsl HMHIUKATopoMm. 9.
O3zHakomMyieHHe ¢ 00pa3laMu IPUPOIHBIX CHIIUKATOB.

IIpakTnyeckas padora Nel. Ilonydenue Bogopona.

IIpakTuyeckasi pa6ora Ne 2. [ToydeHune Xa0poBOAOPOIA U COSTHOM KUCITOTHI.
IIpakTnyeckas padora Ne 3. [lonyueHne ammuaka U U3y4eHUE €T0 CBOMCTB.

IIpakTuyeckas padora Ned. [lonyyeHue yriekuciaoro rasa.

IIpakTyeckas padora Ne 5. BelnosiHeHnE 3KCIEpUMEHTANIBHBIX 331a4 110 TeMe «Hemeramiby.
Kontpoabnas padora Nel no reme «Hemeramis.



Tema 2. Metamasl (304)

O0muito630pAIITEMEHTOB—MeETaJaao B. CBOWCTBA MPOCTHIX BEHICCTB-METAJIOB.
Mertammdeckue Kpucramindeckue pemeTkd. CraBbl. XapaKTepUCTHKa Hanbojee M3BECTHBIX
criaBoB. [loydueHne u npruMeHeHre METAILIIOB.

[Ile 104 HBIEM €T aJljabl— 00I1ast XapaKTEPUCTUKA IO PYIIIbI, XapaKTEPHbIE PEaKIIMK HATPUS
u Kanud. CBoiicTBa 11e04YHbIX MeTAILIOB. [lomydyenue menounbix metayioB. Coaa v KU

HaTp — BAKHEWILIME COCIMHEHMS HATpUA. bepuiuinid, Mar"uii, MEJI0YHO3EMEIbHbBIE METAJUIBI.
Maruuii u KanbIuii, X oO0Ilas XapaKTepUCTHKa Ha OCHOBe mojoxkeHus B [lepuoamnueckoit
cucreme snementoB J[. M. MenneneeBa u crtpoenuss aromoB. llomydenue, ¢usuueckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE MarHus, KalblHs U UX COeIUHEHUH. AMPOTEpHOCTh OKCHIa
U rupokcuaa Oepusuius. XKecTKoCTh BOJIBI M CIIOCO0BI ee ycTpaneHusi. OKpacka IiiaMeHu COJISIMU
LIEJIOYHBIX U IIEJIOYHO3EMEIBHBIX METAJIOB.

A 110 M u H u . PacnpocTpaHeHHOCTh B npupoje, (Gu3nyecKkue M XMMHUYECKHE CBOICTBa
(OTHOILIEHUE K KHUCJIOPOJY, TajJoreHaM, pacTBOpaM KHCIOT U IIEIOYel, aToMOTepMus).
AMpOTepHOCTh OKCHIA U THApOKcuaa amoMunusi. Conu amomunus. [lomHoe paznoxkeHne BoIoH
coJiell alfOMHUHHUS CO CaObIMU JIBYXOCHOBHBIMH KHCIOTaMH. AJFOMUHATBI B TBEPJOM BUJE U B
pactBope. [Ipumenenue amomunus. Coeounenus: antoMUunUs 8 HUBUWUX CIMeneHsax OKUCTeHUS.
OnoBowucBMHH e U Duznueckue U XUMHUYECKHE CBOWCTBA (PEaKIUU C KHCIOPOAOM,
kuciotamu), npumerenue. Conu onosa(ll) u ceunna(ll). CBUHIIOBBIN aKKyMYJISTOP.
MetannsnoOGOYHBXTOOAT Py OcoOEHHOCTH CTPOSHUSI AaTOMOB MEPEXOTHBIX
METaJIJIOB.

X p o M. duzuyeckre CBONCTBA, XMMHYECKHE CBOIICTBa (OTHOIIEHHE K BOASHOMY Iapy,
KHUCIIOPOZly, XJIOpY, pacTBopaM KHCIOT). V3MeHEeHHEe OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX U
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB M THJIPOKCHUIOB XpOMa C POCTOM CTEIEHU OKHCIICHUSI.
Amoporeprbie cBoiicTBa okcuga U ruapokcuna xpoma(lll). Oxkwucnenue comneit xpoma(Ill) B
XpoMatbl. B3aumHble nepexojpl XpoMaTOB M JUXPOMATOB. XpoMmaTbl M JUXPOMAThl Kak
OKHUCIIUTEIH.

Ma pranen— ¢(usnueckue U XUMUYECKHE CBOWMCTBA (OTHOIIEHHWE K KHUCIOPOIY, XJIOPY,
pactBopam kuciot). Okcua mapranna(lV) kak okucnurens u karanusarop. [lepmanranar kanus
KaK

okucnutensb. Maneanam (V1) kanus u e2o ceoticmaa.

K e n e 3 0. Haxoxnenue B npupoe. 3HaueHUE XKele3a s opraHu3Ma yesnoBeka. duznueckne
cBoiictBa kenme3a. CmiaBel Jkene3a C  yriepoaoM. XHMHYECKHE CBOWMCTBA  Keyes3a
(B3auMOJICHCTBUE C KHUCIOPOJOM, XJOPOM, CEpOM, YIlieM, KHCIOTaMH, pPacTBOpaMHU COJIeH).
CpaBHEHHE KHCIOTHO-OCHOBHBIX M OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB T'MJIPOKCHIA
xene3a(ll) u runpokcuna xkeneza(Ill). Conm xenesa(Il) u xeneza(Ill). Meroas! nepeBoaa coneit
xkene3a(ll) B

comnu sxene3a(Ill) u o6parno. OxucnurenbHbIe cBOWcTBA coeanHenuit xkene3a(lll) B peakuusx c
BOCCTAHOBUTEISIMU (MOIUAOM, Menpo). lluanuanele kommiekchl »kene3a. KauecTBeHHbIE
peaxiuu Ha noHsbI xkenesa(ll) u (1II).

Me 1 ». Haxoxnenue B npupone. Ouznueckue M XMMHUYECKHUE CBOMCTBA (B3aMMOJCHCTBUE C
KHCJIOPO/IOM, XJIOPOM, cepol, kuciaotamu-okucnutensimu). Comu meau(Il). Menusiii Kymopoc.
Ammuakatel Meau(l) u menu(Il). ITomyuenne oxcuma menu(l) BoccTaHOBIIEHHMEM THIPOKCHIA
meau(Il) rmoko30i.

Cepe O0p o dusnueckue U XUMUYECKHE CBOMCTBA (B3aMMOJEICTBHE C CEpOil, XJIOpOM,
KUCTOTaMU-OKucIuTemsiMi). OcakJieHue OKcuiaa cepedpa TpH JSHCTBUM IIEIOYH HA COJHU
cepebpa. AMMuakaThl cepedpa kak okuciauTenu. KauecTBeHHas peakiys Ha HOHBI cepedpa.
3010 To0. PU3NYECKNE U XUMUUECKHE CBOMCTBA (B3aMMOEHCTBHE C XJIOPOM, «IIapCKOM BOAKOW.
CrocoObI BBIZICICHHS 30JI0TA U3 30JI0TOHOCHOM TTOPOIBI.

[T v v k. PuU3NYeCKHe U XUMUYECKHE CBOMCTBA (B3aMMOJICHCTBUE C TaJOT€HAMU, KUCIOPOIOM,
CEpOi, paCTBOPAMH KUCJIOT U Ieo4eii). AM(POTEpHOCTh OKCHA M TUIPOKCHIA ITMHKA.



P 1ty T b. [IpencraBienue o CBONCTBaX PTYTH U €€ COCTUHEHUSX.

Jemoncrpanuu. 1. Komnekuus meramioB. 2. Kosmuteknus MunepanoB u pya. 3. Kosnekunus
«Amomunuity. 4. Komtekuus «2Kene3o u ero cruiaBe» 5. B3aumojieiicTBue HaTpusi ¢ BOJIOU. 6.
OkpaiMBaHve IUIAaMEHU  COJISIMH  IIEJIOYHBIX M IICJIOYHO3EMENbHBIX  METaJUIOB. 7.
Bs3aumogerictBue kaaplus ¢ Bogou. 8. Ilmasnenue amroMubaus. 9. BzaumonelicTere alloMUHUS CO
menousto. 10. B3aumopeiictBue Xpoma C COJIIHOM KHCIOTOM 0e3 nocryna Bosayxa. 1.
Ocaxnaenue ruapokcuna xpoma(lll) u okuciaenue ero mepokcuaoMm Bojgopona. 12. B3aumubie
[IEPEX0/Ibl XpOMATOB U AUXpoMaToB. 13. Paznoxkenue nuxpomara aMmMmoHus. 14. AmoMoTepMusl.
15. Ocaxxnenne ruapokcuna xxenesza(lll) u okucienne ero Ha Bo3ayxe. 16. Beigenenne cepedpa
W3 €r0 COJICH ACHCTBHUEM MEIU.

JlaGopaTtopubie onbIThl. 10. OkpanimBaHue MmiaMeHu COSMHEHUSIMH IIEJIOYHbIX METAJIOB. 11.
O3HakoMJIeHHE C MHUHEpajaMd W BaXKHEHIIMMH COCIMHEHHSIMHU MIEJIOYHBIX METaioB. 12.
CBolicTBa COCIMHEHUM IIEJIOYHbIX MeTauioB. 13. OkpammBaHWe IJIAMEHU  COJISAMH
IICIIOYHO3EMENIbHEIX MeTaluioB. 14. CBolicTBa MarHusg M ero coeauHeHuii. 15. ColicTBa
coenuHenuy kaiaplusg. 16.Kectkocth Boabl. 17. B3anMonelcTBUE aIOMHHHS C KHUCIOTAMHU U
nienouamu. 18. AMdoTepHbIe cBoicTBa ruapokcuaa amtoMunus. 19. Ceolicmea onosa, ceunya u
ux coedunenuti. 20. CoiicTBa coneid xpoma. 21. CBoiicTBa MapraHiia U €ro CoeIuHEeHUM. 22.
N3yuyenune munepanos xenes3a. 23. CpolicTBa xeine3a. KauecTBeHHbIE peakliMM Ha MOHBI JKeJie3a.
[Tomryuenue okcuna meau(l). 24. CroiicTBa Meu, ee CIUIaBOB U coenHeHui. 25. CBoiicTBa IIMHKA
1 €T0 COCIMHCHHUIA.

IIpakTuyeckas padora Ne6. [lonyyeHre roppkoit coiau (CeMUBOAHOTO CyJb(haTa MarHus).
IIpakTuyeckas padora Ne 7. [lonyueHne anoMOKalIueBbIX KBAacIlOB.

IIpakTuyeckasi padora Ne8. BrINoNIHEHHE SKCIEPUMEHTAIBHBIX 3a7a4 M0 TeMe «MeTalibl
[JIABHBIX TOATPYIIID.

IIpakTuyeckas padora Ne9. [lonyueHue MmegHOro Kynopoca.

IIpakTuyeckas padora Nel(. [Tomydenue xeae3HOro Kymnopoca.

IIpakTuyeckasi pa6ora Ne 11. BrimoaHeHue SKCIEpUMEHTAIBHBIX 3a/1ad MO TeMe «MeTasuibl
O0OOYHBIX MOATPYIIII».

KonTtpoubnas padora Ne 2 mo reme «MeTaib.

Tema 3. Ctpoenue atoma. XumMuieckas cBsi3b (84)

Crpoenueartoma Hykmuael. M3oronsl. Tunsl pagnoakTHBHOro pacnaaa. TepMosaepHbIil
cunte3. [lomyuenue HOBBIX d7eMeHTOB. SnepHble peakiuu. CTpoeHHe dIEKTPOHHBIX 000I0YeK
atomoB. [IpencraBienne o KkBaHTOBOM MexaHuke. KBaHTOBBIE uncia. AToMHbIe opOouTanu. Pagmyc
aToma. DJIEeKTPOOTPULATEIIBHOCTb.

XUuMHUUYECKasCB4A3b. Buasl xuMmuueckoil cBsi3u. KoBaseHTHas CBA3b U €€ XapaKTEPUCTUKHU
(ITMHA CBSI3U, MOJSIPHOCTD, MOJIAPU3YEMOCTh, KPATHOCTH CBsi3H). MloHHas cBs3b. MeTannudeckas
CBSI3b.

CtpoenuetTBepab xTe i Kpucrannmuueckue u amopdHbie Tena. TUITBI KPUCTAIITHYECKUX
pELETOK METAJUIOB M HOHHBIX COCIMHEHUN. MeXMOeKyIspHbIe B3aUMOJAeHCTBHs. Bonopoanas
CBSI3b.

Hemoncrpauuu. 1. Kpucrammueckue pemerku. 2. Moaenu MOJIeKyJI.

Tema 4. OcHOBHBIE 3aKOHOMEPHOCTH NPOTEKAHUSI XMMHYECKUX peakuuii (174)
TennoBoW>pPeKTXUMHUUECKOHPeEaKI UK DHIOTEPMHUUECKUE U IK30TEPMUUECKHE
peaknmu. 3akoH ['ecca. Temmora oOpa3oBaHusi BemiecTBa. JHeprus CBs3u. [loHsTHe 00
sHTaNBIUU. [loHsATHE 00 SHTpOonMU. BTOpoii 3akoH TepMoauHamMuku. DHeprus ' n60ca u kpurepun
CaMOIIPOU3BOJIbHOCTH XUMHUUECKON PEAKIIHH.
CKOpPOCTBXMMHUUYECKUXPpEAaKIUMWMU e 3aBUICUMOCTb OT IIPUPOJBI PEArUPYIOIINX
BEIIECTB, KOHLEHTPALlMM pEareHTOB, TEMIIepaTypbl, HaIW4Ms KaTalu3aTropa, IUIOHIaau
MOBEPXHOCTH pEarupyromux BellecTB. 3akoH jAeWcTByromux wmacc. [IpaBuiio Bant-T'odda.
[TonsitTue 00 sHepruM akTUBAaUUMU U 00 3HepreTudeckoM mnpodusie peakuuu. ['OMOreHHbI U



reTepOreHHbI Katann3. [IpuMepsl KaTamuTUYECKUX NPOLECCOB B TEXHUKE M B HKUBBIX
opranu3zMax. @epMeHTHI KaKk OMOJIOTHUYECKUE KaTaTu3aTophI.

OO6paTuMBbiepeakuu Xumudeckoe paBHoBecue. [Ipunnun Jle [llarense. Koncranra
paBHOBecus. PaBHoBecue B pactBopax. Koncrantel gucconumanuu. Pacuer pH pactBopos
CWJIbHBIX KHCIIOT U 1ienoueit. /lpouzeedenue pacmeopumocmu.
PanakxtuBHocTuMETaN o B. [loHATHE O CTaHIAPTHOM JIEKTPOJIHOM MOTEHLIMATIE U
3JIEKTPOJBMKYILIEH CHUJIE peaKIMU. XUMHUYECKHE UCTOUYHHUKU TOKA: TaJIbBAHUYECKUE SJIEMEHTHI,
AKKyMYJISITOPbl UM TOIUJIMBHBIE D3JIEMEHTBI. JIEKTPOJIM3 pPAcIIaBOB U BOJHBIX PacTBOPOB
3JIEKTPOJIUTOB. 3aKOHbL 21EKMPONU3A.

JemMoHcTpanuu. 1. DK30TEpMUYECKUE U SIHAOTEPMUUYECKUE XUMUUECKHE peakluu. 2. Tenossie
SIBJICHUSI TP PACTBOPEHUU CEPHOM KUCJIOThI U aMMUAYHOU CENUTPBI. 3. 3aBUCUMOCTb CKOPOCTHU
peakuuu OT MPUPOJbl BEIIECTB HAa MPUMEPE B3aUMOJEHCTBUS PACTBOPOB PA3IMYHBIX KHUCIIOT
OJIMHAKOBOM KOHIIEHTPAIlMU C OJMHAKOBBIMH KyCOUYKaMu (IpaHysiaMd) LWHKA M OJUHAKOBBIX
KYCOYKOB pa3HbIX META/UIOB (MarHus, IMHKA, JKeJie3a) C PAcTBOPOM COJSTHOM KHCIIOTHL 4.
B3aumopeiicTBue pacTBOPOB CEpHOM KHUCIOTHI C pacTBOpaMH THOCYJb(aTa HATpUs pazIuYHON
KOHIIGHTpalluu M Temneparypsl. 5. PasnoxkeHune mnepokcuaa BOIOpPOJa € ITOMOIIBIO
HEOPraHMYECKUX KaTallM3aTOPOB U MPUPOTHBIX OOBEKTOB, COJIEPIKALINX KaTajasy.
JladopaTopHble onbITbl. DaKTOPHI, BIMSIONIME HA B3aUMOJCHCTBHE METallla C PacTBOPAMHU
KUCJIOT. CMelleHrne XMMUYECKOTO PAaBHOBECHUSI NMPU YBEIMYEHUM KOHLIEHTpAlUW pEareHTOB U
npoyKToB.26. KaTanuruueckoe pa3iokeHHe MepoKkcuia BOIopoaa

IIpakTuyeckas padora Nel2. CKOpOCTh XUMHUECKOU pPEAKIIMH.

IIpakTnyeckas padora Nel3. Xumudeckoe paBHOBECHE.

KonTpoabsnas padora Ne3. TeopeTnueckue OCHOBBI XMMUU.

Tema 5. Xumnueckasi TeXHoJI0rus (749)
OcHOBHBENpUHUUOBIXUMHUUYECKOWTEXHONOruu. IlpoussoncrBocepH
O M K U CJI O T bl KOHTAKTHBIM CIIOCOOOM. XuUMU3M Ipoiiecca. CrIpbe 1715 TPOU3BOJICTBA Cep-
HOM KUCJOTBI. TeXHONIOrnyeckas cxema rnporecca, IpoLecchl U annaparThl.
[Ipous3sBoacTBOAaMM U aK a XuMu3M npouecca. OnpeneneHue ONTUMAIbHBIX yCIOBUI
poBeJeHUS peakuuy. [IpuHINI TUPKYIISIUU U €r0 peaau3alns B TEXHOJIOTHUECKOH cXeMe.
Metannypru s UepHas metairyprusi. JJoMeHHBIH mporece (CbIpbe, yCTPOHCTBO JOMEHHOM
ne4u, XMMHU3M npoiiecca). [[pon3BoACcTBO cTanu B KUCIOPOIHOM KOHBEPTEPE U B dJIEKTpOIIeyax.
OpranuueckuicuHTe 3. Cunmesvl Ha ocHose cunmes-2a3za. IIpon3BoACTBO MeTaHOJIA.
DKOJIOTHS ¥ Mpo0JieMa OXpaHbl OKPYIKAIOIIEH cpeibl. 3eJIeHast XUMUS.

Jemoncrpanun. 1. Cplpbe 711 NPOU3BOACTBA CEPHOM KUCIOTHL. 2. MoJenb KHUISIIEro Closl.
3.Kene3nas pyna. 4. O06pasiisl CIJIaBOB Keje3a.

Tema 6. Xumus B ObITY M Ha c1yx0e odomecTBa (94)

Xumus nuiu. JKupsel, Oenku, yriaeBoJsl, BUTaMUHbI. [lumeBsie 100aBKH, WX KiIacCU(pUKAIMSL.
3anpelnieHHble W pa3pellieHHble NHIleBble A00aBku. JlekapcTBeHHble cpenctBa. Kpacku u
nurMeHThl. [IpHHINIBI OKpaMBaHus TKaHed. XuMus B cTpoutesnbcTse. LlemeHT, 6eToH. Crekio
U Kepamuka. TpaTullMOHHbIE M COBpEMEHHbIE KepaMudeckue marepuanbl. CBepXmpoBOsLIas
kepamuka. boeritoBas xummsg. OrOenuBaromue cpeiacTBa. XHUMHS B CEIbCKOM  XO3slCTBe.
Nucektniuasl u mectunuabl. CpenctBa 3amuThl  pacTeHui. Pememientsl. OcoOeHHOCTH
COBPEMEHHOM Hayku. MeToNoNorusl HayyHOro uccienoBaHus. [lpogeccus  xumuxa.
Mamemamuueckas xumus.

[Touck xumuveckoit uundopmaru. Paboma ¢ 6azamu 0aHHbIX.

Jemoncrpanuu. 1. [Tumessie kpacutenu. 2. Kpamenue tkaneil. 3. Or0OenuBaHue TkaHel. 4.
Kepamunueckue marepuansl. 5. [{BetHble crekina. 6. Komnekuus «TommmBo u ero BUIbD.
JladopaTopHuble oOnNbITHL. 27. 3HAKOMCTBO C MOKIIMMH CpPEACTBAMHU. 3HAKOMCTBO C
orbenuBatomumMu cpeactamu. 28. Kien. 29. 3HakOMCTBO ¢ MMHEpaJbHBIMU YAOOpEHHSIMH U
W3Y4YEHUE UX CBOWCTB.



KontposbHnas padora Ne 4. Mtoroast KOHTpoJbHas padora.

JlaGopaTopHbie (ONbITHI, pPadoOThl) M NpPaKTHYeCKHEe PadoThl MPOXOAAT C
HCIO0JIb30BaHHEM 000pyaoBaHus neHTpa « Touka pocray.

3. TemaTn4yeckoe NJIAHMPOBaHHE Y4eOHOr0 npeaMera XumMus

Bocnumamenwvnuiii nomenyuan ypoka xumuu

[Tpunstas 8 MbOY COUI Ne2 um. I1.1. Apuakosa ct. CtapoiiepOnHOBCKas
[IporpamMma BOCIIUTaHHS CONEPKUT MOAYJIb «IIKOIBHBIN ypOK».

Peanuzanuss ~ BOCHUTATENBLHOTO  MMOTEHIMAJa  ypokKa  MpeArojaraer
cleyIoniee:

- YCTaHOBJICHHE JOBEPHUTENbHBIX OTHOIICHUNA MEXIY MeJaroru4eckKum
PabOTHUKOM U €ro 00y4aromUMHUCA, CIOCOOCTBYIOIIUX TO3UTUBHOMY BOCHPUSATHIO
oOyJarommmucsi TpeboBaHMM W TPOChO  IMENarornyeckoro  pabOTHHKA,
MIPUBJICUCHUIO MX BHUMAaHUS K 00CYKJ1aeMOil Ha ypoke HH(OpMaIuU, aKTUBU3AITUU
WX MO3HABaTEIHHOU JIEATELHOCTH;

- noOyx/1eHre o0y4aronxcst cCoOM01aTh Ha YPOKE OOIIENPUHATHIE HOPMBI

MOBEJICHMUSI, MPaBUiia OOIICHUS CO CTapIIMMHU (TIearorTHYeCKUMU pPabOTHUKAMK) U
CBEpCTHUKaMH  (OOydYaromUMHCs), TPUHLUUNBI  Y4eOHOW  JUCHMIUIMHBI U
caMOOpraHU3aluu;
- IPUBJICYCHHE BHUMAHUS OOyYAONIMXCA K LIEHHOCTHOMY aCIEKTY M3y4aeMbIX Ha
ypOKax SBJICHHI, OpraHu3anusi ux padoTbl ¢ MOJIy4aeMOW HAa YPOKE COLIMAIBHO
3HaUMMOW uWHMOpMAIMEl - HWHUIMUPOBAHHE €€ OOCYXXJIEHUS, BBICKA3bIBAHUS
OOy4arolMMHUCSl CBOETO MHEHHS IO €€ IOBOJYy, BBIPAOOTKHM CBOETO K HeH
OTHOIIEHUS



Couepma}me U BUAbI 1€ATCJIBbHOCTH

DopMbI AeATEJTbHOCTH

Hcnons3oBanue BOCIIUTATEILHBIX
BO3MOKHOCTEH COJep)aHus y4eOHOTO
npeaMeTa.

JleMoHCcTpauus
oOy4Jaronmmcst
OTBETCTBEHHOTO,
TPaKIaHCKOTO ITOBEICHUS,
MPOSIBJIICHUST YEJIOBEKOJIOOUS
1 100pOCepACUHOCTH; MO100D
COOTBETCTBYIOIIUX  TEKCTOB
JUIS  YTeHUs, 3ajad I
pernieHus, POOJIEMHBIX
CUTyalui ansi oOCyXKIeHUS B
KJacce; CJIMHBIN
TEMaTHUYECKHUMN YPOK.

IPUMEPOB

NHunuupoBanue U IIOJJIEPIKKa
UCCIIEI0BATEIbCKON NEeATEIILHOCTH
y4ammxcsl.

Peanuzanus KypcoB
IPOEKTHOM JESITeIbHOCTH;
y4eOHO-TIPAKTUYECKUE
KoH(epeHuu;
oOpa3zoBaTeabHbIE  COOBITHUSA
IITKOJTBI.

HpI/IBJ'IGI-ICHI/IC BHMMAaHHMI IIKOJIBHUKOB
K OCHHOCTHOMY AacCIICKTy H3Yy4YaCMbIX
nmpcaMcTOB

y  H3ydYaeMbIX  IPEIAMETOB
OOcyxjaeHue ColuaibHO -
3HaUMMOM WHGOpMAIMK Ha
YPOKE; COTPYIHHUYECTBO C
YUpEKIACHUSIMUA 00pa30BaAHMUS
u KyneTyphl lllepOuHOBCKOTO
paiioHa

PazButne MO3HaBaTESIbHOU U
TBOPUYECKOU AKTUBHOCTH,
WHUIIMATUBHOCTH, paCKpbITHE

TBOPUYECKUX CIIOCOOHOCTEN ydaluxcst

VYuebHbie u y4eOHO-
pa3BiieKaTeIbHbIC
MEPOTIPHSITHS,
HECTaH/IapPTHHIC YPOKH;
peIMETHBIC OJIUMITHA]IBI;

ucnoisbzoBanue KT u npyrux
COBPEMEHHBIX  TEXHOJIOTHUH;
UCIIOJIb30BaHUE AKTHUBHBIX H
WHTEPAKTUBHBIX  GOpM U
METOJI0B 00YUYEHHUSI.




CoriacoBaHo.

[IpoTokon 3acenanus CorjacoBaHo.

METOANYECKOT0 0ObEAMHEHUS YUUTENIEH 3amecTtuTens AupexTopa no Y BP
XUMUHU, OMOJIOTHH, PUZUKU /Bbepesuna H.B./
oT 28.08.22r. Nel 31 aBrycta 2022r.

PykxoBomutens MO /A.J1. Mouceenko/
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