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IHosicHuTeIbHAA 3alIUCKA
[Ipennaraemass mporpamMmMa O XHMHU PACKPBIBAET COJEpKaHUE OOYYEHUS XUMHH

yuamuxcss 10-11 kmaccoB o0mieoOpa3oBaTeNbHBIX OpraHU3alliii Ha YIJIyOJICHHOM YPOBHE.
[Iporpamma cocraBnena Ha ocHOBe DyHAaMEHTaJIbHOrO SApa COJEpXKaHUS  OOMIEro
oOpa3oBaHusl, TpeOOBaHMI K pe3yJIbTATaM OCBOCHHUS OCHOBHOW 00pa3oBaTEIbHON MPOTrpamMMBbl
cpemHero (MOJHOro) 00IIero oopa3oBaHus, MPEACTABICHHBIX B DenepaabHOM rocy1apCTBEHHOM
0o0pa3oBaTeIbHOM CTaHIApPTE CpeaHero (MOJHOro) o0miero o0pa3oBaHUS W MPUMEPHOU
MPOTPaMMBI IO XUMHUU CPEIHETO (ITOIHOT0) 001IIero 00pa3oBaHMsI.

[Tporpamma pa3paboTaHa B COOTBETCTBHH U HA OCHOBE aBTOPCKOM MPOTrpaMMBbl Kypca XUMUU JIJIst

10-11 kmacca obmeoOpa3oBaTespHBIX yupexaeHuii. Epemun B. B. Meronuueckoe mocodue K
yueOHukam B.B. Epemuna, H.E. Ky3pmenko u np. «Xumusi. YriayOneHHblld ypoBeHb». 10-11x1./
B.B. Epemun, A.A. JIpo3nos, 1.B. Bapranosa. — M.: [Ipoda, 2017; — 154, [6] c.

COI[Cp)KaHI/IG O6y‘-ICHI/I$I pCajIi30BaHO B y‘I€6HI/IKaX XUMHUH, BBITYIICHHBIX H3AATCIBCTBOM

«dpodaxn:

—Epemun B. B., Ky3ssmenko H. E., Tepenun B. U., lIpo3noB A. A., Jlynun B. B. Xumus 10
kiacc (yriayOJieHHBIH ypoBeHb); tox pea. B.B. Jlynuna. — 8-e uzn., nepepa6. — M.: Ipoda, 2020
—Epemun B. B., Ky3emenkoH. E., [Ipo3snoB A. A., Jlywmn B. B. Xumma 11 xkmacc
(yrmyOnennbiii ypoBens). o pen. B.B. Jlyauna. — 8-e uzn., nepepad. — M.: JIpoda, 2021
Hacrosimee mocobue peammsyer oOume meaud cpeaHero (mojaHoro) obuiero oOpa3oBaHUS,
aBTOPCKHUE WU Pa3BUBAIOIIET0, COBPEMEHHOr0, HAyYHO 00OCHOBAHHOTO Kypca XUMUH, BHYTPH
mpeaMeTHble M MeXnpenMmeTHele cBsizu. [locoOme mpemycmatpuBaeTr (popMupoBaHme
YHHUBEpPCAJIbHBIX Y4EOHBIX JEHCTBUI ydyalMXcs, MO3BOJISIET OCYIIECTBIATh CHCTEMHO-
NeSITeITIbHOCTHBIA W TPAKTHKOOPHUECHTUPOBAHHBIN ITOIXO0IBI B 00 yUCHUH.

HJIaHI/IpyCMbIe pe3yabTaThl oﬁyquI/m H OCBOCHUHA COACPKAHUA Kypca
XMMHUHN

JlesiTensHOCTh 00pa30BATEIIBHOTO YUPEKACHHSI 00IIEro 00pa3oBaHus B 00YUSHUH XUMUU
B CpelHel (MoHOo) 00Mel MKOoJe10KHA ObITh HalpaBieHa Ha JOCTH)KEHUE 00y4aroIlUMUcs
CIIEAYIOUINX JIMYHOCTHBIX Pe3yJbTaTOB:

1) B IICHHOCTHO-OPHUEHTALIMOHHON cdepe — UYyBCTBO TOPJOCTH 33 POCCHUUCKYIO
XUMHUYECKYK0 HAyKy, T[YMaHH3M, LEJIeYyCTPEMIEHHOCTh, BOCIUTAHUE OTBETCTBEHHOI'O
OTHOILIEHUS K MPUPOE, OCO3HAHUE HEOOXOIUMOCTH 3alUThI OKPYXKAIOIIEH Cpelbl, CTpEeMIICHHE
K 3J0pOBOMY 00pa3y >KH3HH;

2) B TpymoBoii cdepe — TOTOBHOCTh K OCO3HAHHOMY BBHIOOPY JAamibHeiIei
o0pa3oBaTeabHON MK MPpodeccu OHABHOM TPaeKTOPHUH;

3) B mo3HaBaTeIbHON (KOTHUTUBHOM, HHTEUIEKTYyalbHOIN) cepe — yMeHHe YIpaBlATh
CBOEU 03HABATEJILHOUN AeATEIbHOCTDIO.

MeTanpeaMeTHBIMHU pe3yJibTaTAMH OCBOCHUSI BHIITYCKHUKAMU
cpenHei (MoJIHOM) O0IIel IKOJIBI MPOrpaMMbI 10 XUMUHM SIBJISFOTCS :

1) wucnomnb3oBaHME YMEHHUW W HaABBIKOB pAa3JMYHBIX BHJIOB IO3HABATENbHOMN
NeSITeNbHOCTH, TMPUMEHEHHH OCHOBHBIX METOJOB IO3HAHMS (CHCTEMHO-MH(OPMAIIMOHHBIN
aHaJM3, MOJEIUPOBAHUE) ISl U3YUEHUS PA3IMUHBIX CTOPOH OKpYKAroUIeH AeCTBUTEIbHOCTH;

2) UCTIOJIb30BAHME OCHOBHBIX MHTEIIJIEKTYaJIbHBIX Orepaiuii: GopMyIupoBaHHUE TUIOTES,
aHalM3 M CUHTE3, CpaBHEHHE, OOO0OIleHHe, CHUCTeMaTH3alus, BBISIBICHUE MPUUYUHHO-
CIIEZICTBEHHBIX CBSI3€ii, TOMCK aHAJIOTOB;



3) yMeHue TreHepupoBaTh HACH U ONPEACNATh CPEACTBA, HEOOXOAMMBIE JUI HX
peasinzanuy;

4) ymeHue onpenensaTh UEMU U 3aJaud JesSTEIbHOCTH, BBIOMPATh CpEACTBa pealu3aluu
L[eJIM ¥ TIPUMEHSATh UX Ha MPAKTHUKE;

5) ucnonb30BaHUE PA3IUYHBIX UCTOYHUKOB JJIS MOJTy4YEHHUS XUMUYECKOW MHPOpPMALUH,
MMOHMMAaHHE 3aBUCHUMOCTH COJEpKaHMs U (QOpMBbI TNPEACTABICHUS HHDOpPMALUKU OT Iienei
KOMMYHHMKAIIH U aJpecaTa.

B o0nactu mnpeaMeTHBIX Ppe3yJbTaTOB 00pa3oBaTeNbHOE YUpPEXKJIECHHE O0OIIero
00pa3oBaHMsI NMPEAOCTABISET YIEHUKY BO3MOXKHOCTb Ha CTYHNEHHU CpeaHero (IOJHOro) oOIero
00pa3oBaHMsI MPUU3YUYEHUN XUMUU HAYIUTHCS:

A) Ha 6a30BOM ypOBHE B IIO3HABAaTENbHOM cdepe:

1) naBaTh onpeneneHuss U3y4EeHHBIX MTOHSATHII;

2) omuchIBaTh JIEMOHCTPALMOHHBIE M CAMOCTOSITENIBHO IHPOBEIEHHBIE IKCIEPHUMEHTHI,
UCIOJIb3YS ISl 3TOT'0 €CTECTBEHHBIN (PYCCKUNA, POAHON) SI3BIK U A3BIK XUMHU;

3) omnMchiBaTh W pa3iuyaTh M3YYEHHBIE KJIACCHI HEOPraHWYECKMX U OPraHuYecKHX
COEAMHEHUH, XMMUUYECKUE PEAKIINH;

4) knaccupUIMPOBATh U3yUEHHbIE OOBEKTHI U SIBJICHMUS;

5) Habmo1aTh 1EMOHCTPUPYEMBIE U CAMOCTOSITEIBHO IPOBOAMMBIE OIBITHI, XUMUUYECKUE
peaKiiu, MPOTEKAI0IIKe B IPUPOJE U B OBITY;

6) nenaTb BBIBOJABI M YMO3AKIIOYEHHUS U3 HAOMIOJEHUHN, W3YYEHHBIX XHUMHYECKHX
3aKOHOMEPHOCTEW, MPOTrHO3UPOBATh CBOWCTBA HEHW3YYEHHBIX BELIECTB I10 AHAJIOTHMH CO
CBOMCTBaMU U3Y4YCHHBIX;

7) CTPYKTYpUpPOBATh U3y4EHHBIA MaTepua;

8) uHTEepNpeTUPOBATH XUMUYECKYIO HH(OPMAIIHIO, TOTYYEHHYIO U3 IPYTUX HCTOUHUKOB;

9) omuceiBaTH CTPOCHHE aTOMOB dJeMEHTOB [—IV meprogoB ¢ HCHONb30BaHUEM
AJIEKTPOHHBIX KOH(UTYpaliii aTOMOB;

10) MoxenupoBaTh CTPOEHHME MPOCTEHIINX MOJIEKYJ HEOPraHWYECKUX U OPraHMUYECKUX
BEIIECTB, KPUCTAJUIOB; B IIEHHOCTHO-OPMEHTALIMOHHON c(epe: aHaIu3upoBaTh U OL[EHUBATh
MIOCJIEACTBUSL AJIs1 OKPYXKAIOLIEH cpebl ObITOBOM M MPOU3BOJCTBEHHOMN J1E€ATEIbHOCTH YEJIOBEKA,
CBSI3aHHOM € IIepepabOTKOi BEIECTB.

b) na yrnyGnennom ypoBHe:

1) naBaTh onpeneneHns U3Y4EHHbIX ITOHSITU;

2) onuchIBaTh JEMOHCTPAIIMOHHBIE U CaMOCTOSATEIbHO IPOBEAEHHBIE SKCIIEPUMEHTBHI,
UCIOJIBb3YS U1 3TOI'0 €CTECTBEHHBIH (PYCCKUA, POIHOM) SI3bIK U A3bIK XUMHUU;

3) OOBACHATH CTPOCHME U CBOMCTBAa H3YUYEHHBIX KJIACCOB HEOPraHWYECKUX U
OpPraHUYECKUX COEIMHEHHU;

4) knaccupUIMPOBATH U3yUEHHbIE OOBEKTHI U SIBJICHMUS;

5) HaOmo1aTh 1EMOHCTPUPYEMBIE U CAMOCTOSITEIBHO IPOBOAMMBIE OIBIThI, XUMUUYECKHE
peakLuu, NpoTeKarolye B IPUPOJE U B OBITY;

6) uccienoBaTh CBOMCTBA HEOPraHUYECKMX U OPraHMYECKUX BEIIECTB, ONPEAEIATH UX
IIPUHAJJIEXHOCTh K OCHOBHBIM KJIacCaM COEMHEHUM;

7) 0000maTh 3HAHUS U JelaTh 00OCHOBAHHBIE BHIBOABI O 3aKOHOMEPHOCTSIX M3MEHEHUs
CBOMCTB BEIIECTB;

8) cTpyKTypHpOBaTh YueOHYIO HHPOPMAIIHIO;

9) uHTEepnpeTHpOBaTh UHPOPMALINIO, OJYYEHHYI0 U3 JPYIrMX HCTOYHUKOB, OL[EHUBATh
€€ Hay4HYI0 JOCTOBEPHOCTb;



10) oOBACHATH 3aKOHOMEPHOCTH HPOTEKAHUS XUMHUYECKUX pPEaKLuil, IPOrHO3MpPOBAThH
BO3MOKHOCTb MX IIPOTEKaHHWS Ha OCHOBE 3HAHUW O CTPOCHUU BEIIECTBA U 3aKOHOB
TEePMOJIMHAMUKH;

11) oOBsICHATH CTpOeHHE aTOMOB »dJeMeHTOB [—IV mepuoma ¢ ucCmonb30BaHUEM
AJIEKTPOHHBIX KOH(UTYpallii aTOMOB;

12) mMozmenupoBaTh CTPOCHHE MPOCTEHIINX MOJIEKYJ HEOPraHMYECKHX M OPraHuYecKHX
BEIIECTB, KPUCTAIJIOB;

13) npoBOAUTH pacyeThl IO XUMUYECKUM (OpPMYJIaM U YpaBHEHHSIM;

14) xapakTepr30BaTh U3yYEHHbIE TEOPHH;

15) camocTosTenbHO NOOBIBAaTH HOBOE JJsl ce0sl XMMHUYECKOEe 3HaHUE, MCHONb3YS IS
3TOr0 JIOCTYNHbIE HWCTOYHUKM HUHGPOpMAIMU; B I[IEHHOCTHO-OPUEHTAIlMOHHON cdepe:
MIPOrHO3UPOBATh, AHAJTM3UPOBATH M OLIEHUBATH MOCIEACTBUS JJIsI OKpPY>KaIOIe cpebl ObITOBOM
Y TIPOM3BOJICTBEHHOI e TEIbHOCTH YeJI0BeKa, CBA3aHHOM ¢ mepepaboTKOMN BEIECTB;

16) caMOCTOATENIbHO MIAHUPOBATh U MPOBOAUTH XUMHYECKUN IKCIIEPUMEHT, COOIIOIas
IpaBuiia 6€301acHON pabOThI ¢ BELIECTBAMU U JaOOPAaTOPHBIM 000PYIOBAHUEM;

17) oxa3piBaTh NEPBYI IOMOIIb INPH OTPABICHUSAX, OKOraX M APYrUX TpaBMax,
CBSI3aHHBIX C BELIECTBAMU U JJA0OPATOPHBIM 000PY10BaHHEM.

Coneprkanue pa3iesioB 4 TeM y4eOHOro Kypca
10 ki1ace (3 4 B Hexeunto, Becero 102 u)

Tema 1. IloBTOpenue u yriayoaenue 3Hanui (18u)

ATOMHO-MOJIEKYJIIpHOE yueHHe. BemiectBa MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOECHHS.
KayecTBeHHBII W KOJMYECTBEHHBI COCTaB BellecTBa. MomspHas W OTHOCHTEIbHas
MOJIEKYJIIpHasi Macchl BeuiecTBa. MosbHast 107151 U1 MaccoBast 1071 3JIeMEHTa B BELIECTBE.
Ctpoenne atomMa. ATomHass opOutanb. [IpaBuna 3amoMHEHUsS HJIEKTPOHAMH ATOMHBIX
opbOutaneii. Banentusie 5ekTponsl. [lepuonnyeckuii 3akoH. @opMyIHpoBKa 3aKOHA B CBETE
COBPEMEHHBIX MPEACTAaBJICHUI O CTpOE€HHMH aTtoMa. V3MeHeHue CBOWCTB 3JEMEHTOB U HX
COCIMHEHUM B IEPHOJIaX U Tpymnmax.

XUMHUYECKasi CBA3b. DJIEKTPOOTPULATENBHOCTh. Bunbl xumudeckoid cBsizu. MoHHas CBA3b.
KosanenTtnas HenosisipHas u noJisipHas cBa3b. OOMEHHBIN U JIOHOPHO-AKIIENITOPHBIN MEXaHU3M
00pa30BaHMsI KOBAJIEHTHON MOJSpPHON cBs3U. I'eomerpus Monekyibsl. MeTannuueckas CBS3b.
Bonoponnas cBsi3b. ArperaTHble COCTOSHHSI BEIIECTBA. THIbI KPUCTAINIMYECKHX PELIETOK:
aTOMHasl, MOJIEKYJISIpHAsI, HOHHAS, METAJIMY €CKasl.

Pacuersl o dopmynam u ypaBHeHHSIM peakiuil. 'a3oBbie 3akoHbl. YpaBHeHue Kialinepona—
MenneneeBa. 3akoH ABoraapo. 3aKOH OOBEMHBIX OTHOLIEHWWH. OTHOCHUTENbHAsI MIOTHOCTH
ra3os.

Knaccudukanus XMMUYECKMX pPEAKIMH 1O pa3IU4HbIM MpPU3HAKAM CpaBHEHUs. V3MeHenue
CTENEHH OKHUCIIECHUS 3JIEMEHTOB B COEANHEHUAX. OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH.
Oxuciienue U BocCTaHOBJIEHHE. OKHUCIUTENM M BOCCTAaHOBHUTENIN. MeETOZ 3JIEKTPOHHOIO
Oanmanca. [lepmanranaT Kaiusi Kak OKHACIHTEb.

Baxuelimme kiaccbl HEOPraHMYECKUX BEILIECTB. |'eHeTMdyeckas CBSA3b MEXIY KiaccaMH
HEOpPraHu4ecKux coequHeHni. Peakiiuu nonnoro oomena. ['maposms. pH cpenpl.

PactBoprl. CriocoObl BBIpaXE€HUS KOJIMYECTBEHHOTO COCTaBa pacTBOpa: MaccoBas O
(mpolieHTHAast KOHLIEHTpauusi), MojspHas KoHmeHTpauus. Komtounnele pactBopbl. Dddekt
Tunpans. Koarynsanusa. Cunepesuc. KommiekcHsle coennHeHus. CocTaB KOMIUJIEKCHOTO MOHA:
KOMILIEKCO00pa3oBaTelns, uranapl. KoopanHanmonHoe yucio. HoMeHkIaTypa KOMILIEKCHBIX
COCJIUHECHUM.

JdeMoncTpanuu.



1. O6pasiibl BelecTB MOJEKYISIPHOTO U HEMOJIEKYIISIPHOTO CTPOCHUS.
2. BosroHka noza.

3. OnpeneneHne KUCIOTHOCTH CPEbl IPU OMOIIY UHIUKATOPOB.

4. Db dext Tunmans.

5. Ob6pazoBaHUE KOMIUJIEKCHBIX COCMHEHUN MEePEXOTHBIX METAJIOB.
JlabGopaTopHblie ONBITHI.

1. Peakuiuu nOHHOTO OOMEHa.

2. CBoiicTBa KOJUTOMIAHBIX pacTBOPOB.

3. I'maponu3s coneil.

4. ITony4yeHue U CBOMCTBA KOMIJIEKCHBIX COETMHEHUN.
IIpakTuyeckas pa6ora Ne 1. BolnonHeHne dKCIEpUMEHTAIBHBIX 3a]1a4 10 TEME
«PeakimoHHast cmocOOHOCTB BEIIECTB B PACTBOPAX).

Kounrtpoabnas pa6ora Nel no teme «OCHOBBI XUMUN.

Tema 2. OcHOBHBIE IOHATHS Opranuveckoi xumuu (134)

[Ipenmer opranuveckoir XxumMuu. OCOOEHHOCTH OpPraHUYECKUX BEIIECTB. 3HAaueHUE
oprannyeckoil xumuu. [IpuunHbI MHOrooOpa3usi OpraHMUECKUX BELECTB. Y TJIEPOIHBINA CKENeT,
€ro TUIIbI: LUKINYECKUE, anukindeckue. KapOonukanueckue U reTeporuKINYeCcKUe CKEIIEThI.
Bunel cBs3eil B MOJIEKyJIaX OpPraHMYECKMX BEIIECTB: OJWHAPHBIC, JIBOMHBIE, TPOMHBIE.
N3meHeHue 3Hepruu CBs3ed MEXAy aToMaMu yriepoja IMpH YBEJIWYEHUU KPATHOCTHU CBSI3HU.
HacpimienHble 1 HEHACBIIIEHHbIE COSIUHEHMUS.

DNEeKTPOHHOE CTPOCHHE U XUMHUYECKUE CBSI3U aToMma yriepona. ['mOpunuzamnus opoutanen, ee
TUIIBI [JIsl OPraHUYECKUX coenuuenuit: Sps, sp?, sp. OGpa3oBanue G- U M-CBA3€H B MOJIEKYJIAX
OpPraHUYECKUX COCIMHEHHUII.

OCHOBHBIE IIOJOKEHHSI CTPYKTYPHOH TEOPHUM OPraHMYECKUX COENMHEHUH. XUMHUYECKOe
crpoenue. CtpykrypHas gopmyna. CTpyKTypHas U MpPOCTpPaHCTBEHHas u3omepus. Mzomepus
yriiepogHoro  ckenera. HM3omepus nonoxkeHus. MexkiaccoBas — u3oMepus.  Buusl
IIPOCTPaHCTBEHHON n3oMepuu. Ontuueckas uzomepus. ONTHUYECKUE aHTUIOAbl. XUPAIbHOCTD.
XupanbHbl€ U aXUPATBHBIE MOJIEKYJIBI.

I'eomerpuueckass  m3omepus  (yuc-, mpanc-uzomepusi).  ['omomorus.  ['omosoru.
['omonorunyeckas pa3HocThb. ['oMonorunueckue psiibl.

OnekTpoHHble 3¢ dekThl. CrocoObl 3amuceld peaknuil B opraHudeckod xumuu. Cxema u
ypaBHEeHHUE. Y CIOBUs MpoBeneHus peakuuii. Kimaccudukanus peakiuuii OpraHn4ecKiX BeriecTB
[0 CTPYKTYpPHOMY IIpHU3HAKy: 3aMEIEeHUEe, IPUCOCAUHEHUE, OTUICIUICHHE. MexaHu3Mbl
peaknuii. CiocoObl pa3pbiBa CBSI3U yriaepoa-yriepos. CBoOOAHbIE paguKalibl, HyKJI€O(pHIbl U
ANEKTPODHUIIBI.

Knaccudukanus opraHM4eckuX BemlecTB W peakiuil. OCHOBHBIE KJIACChl OPraHUYECKUX
coenuHeHui. Knaccudukanus opraHMuecKHX COEJUHEHMH MO (YHKIMOHAJIBHBIM IpyIIaMm.
DIEKTPOHHOE CTPOECHUE OPraHMYECKUX BEUIECTB. B3auMHOE BIIMSHHAE aTOMOB U T'PYIIT ATOMOB.
WnnyktuBHbll u Mme3oMmepHbli 3 dexThl. [IpencraBnenune o pesonance. Homenkmatypa
OpraHWYecKuX BellecTB. MexayHapoaHas (CHCTeMaThyecKkas) HOMEHKIATypa OpraHHYecKUuX
BEUIECTB, €€ NpUHIUNBL. PanuoHanbHas HOMeHkKaTypa. OKHCIEHHME U BOCCTAHOBJIEHHUE B
OpraHuYeCcKON XUMHHU.

demoncTpanun. 1. Moaenu opraHu4eCKUX MOJIEKYJI.

Tema 3. YrieBogopoasl (25 1)

A 1 x a H b. CrpoeHue wmonekyibsl MeraHa. [loHstHe o KoHpopmarusax. OOmias
XapaKTepUCTUKa Kiacca, (pu3nueckue W XUMHUYECKHe CBOHCTBA (TOpEHHE, KaTaTHuTHYEeCKOe
OKHUCJICHHE, TaJlOTeHUpPOBAaHWE, HUTPOBAHMUE, KPEKUHT, NUPONU3). MexaHu3M peakuuu
XJIOPDHPOBaHMsI MeTaHa. AJNKaHbl B Tipupoge. CHHTETHYECKHE CIOoCOOBl MONYYEHUsT alKaHOB.
MeTtonbt MOTy4YEHUS aJKaHOB u3 aJIKHJITaJIOT €HUIOB (peaxmus Bropna),



NeKapOOKCHIIMPOBAaHUEM CoJied KapOOHOBBIX KHCIOT M 3JIEKTPOJIU30M PaCTBOPOB Cojel
KapOOHOBBIX KUCIOT. [IpuMeHeHne ankaHoB.

Il m x m oaunk a# bl. O0mas xapakTepucTuka kKiacca, (u3HUecKue CBOMCTBA. Buibl
n3oMepuu. HanpskeHHble U HEHaNPsUKEHHbIE LUKIIBL. XMMHUYECKHE CBOMCTBA LIMKJIONPOIIAHA
(ropeHue, TUAPUPOBAHUE, IPUCOCIUHEHHE TaJOr€HOB, TaJOr€HOBOAOPOJOB, BOIbI) U
LUKJIOreKcaHa (TOpeHue, XJIOpUpoBaHKe, HUTpoBaHue). [lomydenne HUKII0aNKaHOB U3 aJIKaHOB
U IUTaJIOr €HAJIKAaHOB.

A 11 k e H bl. O0mmas xapaktepucTHka kjacca. CTpoeHue MoJeKysbl 3TujieHa. Puzndyeckue
CBOMCTBA AJIKEHOB. ['eomeTpuueckass M30MEpHUs AJKEHOB. XMMHYECKHME CBOWCTBA AJKEHOB.
Peakuuu npucoeqMHEHHMsT 1O KpaTHOM CBA3M — THAPUPOBAHUE, TaJOr€HUPOBAHMUE,
rUAporajoreHupoBanue, ruapatanus. [IpaBuno MapkoBHUKOBa U €ro OOBSICHEHHE C TOYKH
3peHHUs SIEKTPOHHOU Teopuu. B3anmMoneiicTBre alkeHOB ¢ OpPOMOM U XJIOPOM B Ta30BOH (aze
ni Ha cBeTy. OKHCIEHHE alKEHOB (IOPEHME, OKHUCIEHHE KHUCIOPOJOM B IPHUCYTCTBUU
XJIopua naaiaaus, Mo JeHcTBUEM cepeOpa, OKUCIEHUE TOPSYUM MOJKUCIEHHBIM PacTBOPOM
IepMaHraHara Kaiuus, okucieHue no Barnepy). Ilomumepusanus. IlosrydyeHue ankeHoB U3
aJIKAHOB, AJIKWJITAJIOT€HUIOB U IUTaJIOr€HAJIKaHOB. [[puMeHeHne 3TuiieHa 1 MponuJIeHa.

A 1 x anwue H b Knaccupuxanus AMEHOBBIX yrieBoaoponoB. ConpsKeHHbIE AMEHBI.
dusznueckue U XMMHUYECKHE CBOMCTBA AMBUMHMUIA M u3onpeHa. 1,2- u 1,4-npucoeauHeHue.
[Tomumepusanus. Kayuyku. Bynkanusamnus kayuykos. Pesuna u 30ouuT. CunTe3 OyTanueHa us3
OyTaHa ¥ 3TaHOJIA.

A 1 x u H bl. O0mas xapakrepuctuka. CTpoeHue MoieKkyibl aneTtuieHa. dusndeckue u
XMMHUUYECKUE CBOMCTBA aJKMHOB. Peakuuu IpHCOENMHEHHUs TajoreHoB, rajoreHOBOLOPOIOB,
Boabl. I'mppupoBanue. Tpumepusanusa u auMmepusanus aneruiaeHa. KucinoTHele cBolcTBa
AJKUHOB C KOHLEBOM TPOMHOM CBA3bt0. Anerniuipl. OKHCIEHHE aJKHMHOB PACTBOPOM
nepmanranara kaiaus. Ilpumenenue auerunena. KapOuanelii MeTo] MONMy4deHHs aleTHIIECHA.
ITuponu3 metana. CuHTE3 aJKMHOB aJKUJIMPOBAHUEM all€TUIINIOB.

A p e H bl [Tonsatue 06 apomarngHocTu. [IpaBuno Xiokkens. beH3on — cTpoeHHEe MOJIEKYIHI,
¢usnyeckue cpoiictBa. ['omonornueckuit psa O6enzona. Mzomepust qu3aMenieHHBIX OEH30JI0B
Ha mpuMepe KcujonoB. Peakuuu 3amenieHuss B O€H30JIbHOM sijipe (TajoreHupoBaHHUE,
HUTpPOBaHUE, alKIWIMpOBaHWE). Peakuum mnpucoenquHeHuss K OeH301y (THAPUPOBAHHE,
XJlopupoBaHue Ha cBeTy). OcoOeHHOCTH XUMHH ankuiOeH3onoB. [IpaBuna opueHTaUU
3aMeCTUTENIEN B PeakUMsIX 3aMelleHus. bpomupoBanue U HUTpoBaHME ToJyosna. OkucieHne
alKWJIOCH30JI0B PACTBOPOM IepMaHraHata Kajius. [ajoreHupoBaHue alKUJIOEH30JI0B B
OokoByIoO 1enb. Peaknust Brop-

na—®uTTura Kak MeToJ CHHTe3a aJkuiOeH30s0B. CTUPOJ Kak IpUMEp HeNpeaeIbHOro
apOMaTHYECKOTO COECIMHEHNUS.

IIpupOoAHBIEUCTOUHUKUYTIEBOJODPOMO B. [Ipupoanslil u nomyTHbIH HEDTAHbIE
raspl, UX COCTaB, Hcnonb3oBaHue. HedTh kak cmech yriieBonoponos. IlepBuuHas u BropuuHas
nepepabotka HepTH. Pudopmunr. Kamennslit yroms.
'emerTnueckassCcBA3BMEXKAYPAa3JIUUYHBIMUKIACCAMUYTIEBOJOPON
o B. KauecTBeHHbIE peaKLIMK HA HENPEAEIBHBIE YTIIEBOLOPOABL.
'anoreHonpou3BOOAHBIEYTJIEBOIODOA O B. Peakuuu 3amerieHus rajoresa Ha
TUAPOKCUII, HUTPOrpyIIy, LUaHOrpymmy. JleficTBue Ha TajJoreHNpou3BOAHBIE BOJHOIO U
CIUPTOBOro pacTBopa wieiaouu. CpaBHEHHE PEAKIMOHHOW CIIOCOOHOCTH alKWJI-, BHHMII-,
¢benun- u GeH3uiraigoreHu10B. Vcnosib30BaHue rajoreH Mpou3BOAHBIX B OBITY, TEXHUKE U B
cunteze. IloHdATHe O  MarHuilopraHMdeckux coenunHeHusaAXx. [lomyueHume — anmkaHoB
BOCCTaHOBJIEHUEM

MOJIaJIKaHOB MOI0BOOPOAOM. Mazrutiopeanuieckue coeOuHeHusl.

JdemoHcTpanum.

1. BpomupoBaHue rekcaHa Ha CBETY.

2. l'opeHne MeTaHa, YTUIIEHA, All€TUJICHA.



3. OTHolLIEHNE MeTaHa, STUJICHA, alleTUIeHa U OeH30Ja K pacTBOpaM IMepMaHraHaTa Kauaus U
OpOMHOI1 BOJIE.

4. OkucCIeHrE TOIYOJa paCTBOPOM IEPMaHTaHATa KaJusl.

5. Ilomydenue 3TUJICHA peaKUer MeruapaTaluy 3TaHOJIA, alleTUJIeHa —THAPOJIM30M KapOuaa
KaJIbLIUSL.

6. Ilonydyenue ctupona AeNoJMMEpU3alLMEed MOIUCTUPOIA U HUCHBITAHHE €r0 OTHOILIEHUS K
pacTBOpy epMaHTraHaTa Kajusl.

JlabopaTopHblie onbITbl. COCTaBIECHNUE MOJIENIE MOJIEKYJT AJIKaHOB. B3anMojelicTBre alikaHoB
¢ 6pomom. CocTaBiieHHE MOJIEIICH MOJIEKYJI HEMPEAETbHBIX COSTUHECHUN. .

IIpakTnuyeckas padora Ne 2. [TosrydeHne 3TUIIEHA U ONBITHI C HUM.

Kounrpoabsnas padora Ne 3 o Teme «YTI€BOAOPOIBI».

Tema 4. Kucsopoacoaep:kamme opranndyeckue coegunenus (194)

C m u p T bl. Homenknatypa u u3zoMmepusi cnuptoB. TokcHueckoe ACWCTBHE HAa OpPraHHU3M
MEeTaHojla U JTaHoja. Puznueckue CBOWCTBA NPENENbHbIX OJHOATOMHBIX CIHPTOB.
XUMHYECKHe CBOMCTBA CHUPTOB (KUCIOTHBIE CBOMCTBA, pEaKIMU 3aMEUICHUS TUAPOKCUIbHON
IpYyNIbl HAa TaJOreH, MEXMOJIEKYJIIpHas U BHYTPUMOJEKYJSIpHAsl JerujpaTalus, OKUCIEHUE,
peakiuy YrieBOJOPOJHOr0 pajauKana). AJKOronaarsl. ['maposns, ankuiupoBaHue (CHHTE3
npocThiX 3gupoB 1o Bunbsmcony). IlpombliieHHbI cuHTE3 MeTaHona. MHOroaToMHbIE
CIHUPTHL. DTUIEHTIUKOIb M TIUIEPUH, UX (u3nueckne W XuMudeckue cBoiictBa. CuHTE3
JMOKCaHa W3 OSTUJIEHIIUKOJNSA. TOKCHYHOCTh HSTUIIeHrIMKoyA. KadecTBeHHas peakius Ha
MHOT'0aTOMHBIE cIUPTHL. [IpocThie apupbl Kak U30Mephl MpeleTbHbIX OJHOATOMHBIX CIUPTOB.
CpaBHeHHME UX (DU3MYECKUX M XUMUYECKHUX CBOICTB CO cIUpTaMu. Peakius paciuensieHus
MIPOCTHIX 3(PUPOB HOAOBOAOPOIOM.

® e H 0 1 bl. Homenkiatypa u usomepus. BzanmHoe BiMsiHME T'pylIl aTOMOB Ha IpUMEpE
(denona. duznueckre U XUMHYECKHE CBOMCTBAa (PeHONa M Kpe3oJsioB. KucioTHBIE CBOWCTBA
(eHOOB B CpaBHEHHMH CO cOupTaMu. Peakuuu 3aMemieHns B OEH30JIBHOM  KOJIbIIE
(ranorenupoBanue, HuTpoBanue). Okucienue (enonoB. KauecTBeHHbIE peakiMy Ha (EHOI.
[Ipumenenue peHomna.

KapOoHUTBPHBECOEAUHEHHU 1. DIIEKTPOHHOE CTPOEHHE KapOOHUILHON TPYIIIIHI.
Anpnerunpl U KeToHbl. Dusznyeckue CBOMCTBa (Qopmanbieruja, aneTalbAeruaa, ameroHa.
Ilonamue o0 Kemo-eHONbHOU — maymomepuu  KapOOHUIbHbLIX  coeOouneHuu.  Peaxkuuun
MPUCOEIMHEHUST BOIBI, CIUPTOB, IIMAHOBOAOPOAAa M ruapocyisputa HaTpus. CpaBHeHHe
PEAaKIIMOHHOM CIIOCOOHOCTU aJIbJIETHJIOB U KETOHOB B PEAKIUAX IpPHUCOEAUHEHHs. Peaknuun
3aMEeIIeHNs aTOMOB BOJOPOJA IpU O-yrJepoJHOM aToMe Ha ranoreH. Ilommmepuszanus
dbopmanpaeruia u aneranpaeruga. Cummes cnupmog 83aumooetcmeuem KapOOHUIbHBIX
coeodunenuti ¢ peakmueom I punvsapa. OxucieHUe KapOOHWIBHBIX coenuHeHUH. CpaBHEHHE
OKMCJIEHHUS aJbJIETHI0B U KETOHOB. BoccTaHoBieHne KapOOHUIIBHBIX COCIMHEHUN B CHUPTHI.
KauecTBeHHBIE peakuMM Ha alpJeruHyl0 rpynny. Peakyuu anv0016HO-KpOmMOHOBO
konoencayuu. OcobeHHocTH opMabie-

ruja. Peakius ¢popmanbaeruaa ¢ GeHOIOM.

KapOoHOBB €KHUCITOT bl. DJISKTPOHHOE CTPOCHHE KapOOKCUIBLHOW TPYIIIIHI.
I'oMonorudyeckuid  psii  MPEACIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. Dusznueckue
cBOWcTBa KapOOHOBBIX KHCIOT Ha MpUMEpPe MYypaBbUHOM, YKCYCHOH, IpOIHOHOBOMH,
MaJbMUTUHOBOW M CTEAPUHOBOM KHUCJIOT. XUMHUYECKHE CBOICTBa KapOOHOBBIX KHUCJIOT.
Kucnotueie cBoiicTBa (M3MEHEHHE OKPACKH MHIMKATOPOB, PEAKIUU C AKTUBHBIMHU MeTaJlJIaMH,
OCHOBHBIMH OKCHJAMH, OCHOBAHUSIMH, COJSIMH). M3MeHeHne cuibl KapOOHOBBIX KHCIIOT HpPU
BBEJICHUU JIOHOPHBIX M aKIENTOPHBIX 3aMecTuTesei. BzanmoneiicTBre kKapOOHOBBIX KHCIOT CO
cimpTamu (peakius stepuukanym). ['anoreHnpoBanne KapOOHOBBIX KUCIOT B OOKOBYIO IIETIb.
Oco06eHHOCTH MypaBbUHOM KHCIOTHI. BakHelie npeacTaBUTeNH Kiacca KapOOHOBBIX KUCIOT
u ux npumeHeHue. [lomydyeHne MypaBbMHOW M YKCYCHOM KHCJIOT B MPOMBIIIIEHHOCTH.
Briciime kapOoHoBble KucioThl. lllaBeneBasi kuciaoTa Kak MHpeACTaBUTENb JUKApOOHOBBIX



kucnot. IlpencraBienne o HempeaenbHBIX W apoOMaTUYECKUX Kuciaorax. OCOOEHHOCTH HX
CTPOEHHUS U CBOWCTB. 3HaU€HUE KapOOHOBBIX KHCIIOT.
OYHKIUOHAJIbHBENPOU3BOJHBEKAapOOHOBSH XKUCIIOT. [Tonyuenne
XJIOPAHTHJAPUIOB M aHTHJPUJIOB KHUCIOT, UX Tuaposu3. IlomyueHue cioxxHbIX 3¢UpOB ¢
UCIONB30BAHUEM XJIOPAHTHUAPUAOB U AHTHAPUAOB KUCIOT. ClokHbIE 3(HUPBI KaK HU30MEpPbI
KapOoHOBBIX KuCHOT. CpaBHeHHE (U3NYECKUX CBOWCTB M PEAKIMOHHOH CHOCOOHOCTH
CIIO’KHBIX 2()MPOB U U30MEPHBIX UM KapOOHOBBIX KUCIOT. [ MApon3 coKHbBIX dpupoB. CHHTE3
CIIOXKHBIX 3(upoB ¢eHosnoB. CnoxHble 3(Upbl HEOPraHWYecKUX KHUCJIOT. Hutpormmuepus.
Amuapl. Cosm KapOOHOBBIX KHCIIOT, UX TEPMHUYECKOE Pa3JIOKEHUE B MPUCYTCTBUU LIEIOYH.
CuHTe3 KapOOHWIBHBIX COSTMHEHHH pa3oKeHHeM KaJIbIIUEBBIX COJIe KapOOHOBBIX KHCIIOT.
JdemoncTpanum.

1. B3anmopeicTBrue HaTpUs C ITAHOJIOM.

. OkucieHue 3TaHoIa OKCUIOM MEHU.

. 'openue sranona.

. BzaumoneiictBue mpem-0yTHI0BOTO CIIUPTA C COJITHON KUCIOTOM.

. KauecTtBeHHas peakiysi HA MHOTOaTOMHBIE CITUPTHI.

. KauecTBeHHble peakiiuu Ha (EHOJIBI.

. Onpenenenue anpAeruoB Mpu NOMOIIM KauyeCTBEHHBIX PEAKLIUH.

. OKkucieHnue anperuioB NepMaHraHaTOM Kajusl.

. [lomy4yeHune cnoKHBIX 3PUPOB.

JIabopaTopHbI€e ONBITHI.

5. CBoiicTBa 3TUJIOBOTO CITUPTA.

6. CBoiicTBa riuuepyHa.

7. CroiictBa (eHona. KauecTBeHHbIe peakiinu Ha (EHOIIBI.

8. CpoiicTBa opmanuHa.

9. CBoiicTBa YKCYCHOU KU CIIOTHI.

10. Conn kapOOHOBBIX KHCIIOT.

IIpakTnueckas padora Ne 3. Pemenue »dKclepUMEHTalIbHBIX 3a4ad IO  TeMe
«Kucnoponconepxxaiye opraHuyecKie BeecTBay.

KonTpoabnas padora Ne3 o teme «Kucnopoacoaepxkaime opraHMi4ecKue BEIecTBay.

©O© 0O ~NO DN b W

Tema 5. A30T- u cepocoaep:xauue coefuHeHus (64)

Humpocoeounenus. Onexmponnoe cmpoenue numpoepynnwl. [lonyuenue numpocoeourenu.
B3puvisuamoie sewyecmea.

A M u H bl. U30Mepust aMuHOB. [lepBUuHbIE, BTOPUYHBIE U TPETUYHbIE aMHUHBL. Pu3nueckue
CBOMCTBA MPOCTEMIINX aMUHOB. AMUHBI KaK OpraHudeckue ocHoBaHUs. COM aJKuJIaMMOHUS.
ANKWIMpOBaHUE M ALWIMPOBAHUME AaMUHOB. PeaklMu aMUHOB C a30TUCTOM KHUCJIOTOM.
ApoMaThueckre aMuHbL. AHWUIWH. B3anMHOe BiMSHHE TPYyNN aTOMOB B MOJIEKYJIE aHWIMHA.
XuMHYECKHEe CBOWCTBA aHUIMHA (OCHOBHBIE CBOWCTBA, PEAKIIMH 3aMEIIECHUS B apOMAaTHYECKOE
SAPO, OKHUCICHUE, ayunuposanue). J{uazocoedunenus. TlonydyeHne aMHUHOB W3 CIUPTOB H
HuTpocoenuHenuil. [Ipumenenne anununa. Cepooprannueckue coequHenus. [peacrasienue o
CEpOOpPraHnYecKuX coeAuHeHusx. (OCOOEHHOCTH UX CTPOEHHS M CBOWCTB. 3HA4eHHE
CEpOOPraHUYECKUX COCIMHEHUM.

F'eTepouwuk abl. Oypadn U OUPPOI KaK MPEICTABUTENIN NATHWICHHBIX T'€TEPOLUKIIOB.
DJIEKTPOHHOE CTPOEHHE MOJIEKYIbl nupposa. KucimotHeie cBoiictBa nupposna. [Tupuaun kak
MPEACTABUTEND MIECTUUWIEHHBIX T€TEPOLMKIIOB. DJIEKTPOHHOE CTPOCHHE MOJIEKYJIbl MUPHINHA.
OcHOBHBIE CBOWCTBAa MHUPUJMHA, PEAKUUU 3aMEUICHUS C AapOMATUYECKUM  SJIPOM.
[IpencraBinenne 00 wuMUAa3one, MNHPUAUHE, IyPHHE, IyPUHOBBIX M MUPUMUIAHOBBIX
OCHOBAHMSIX.

JdemoHcTpanum.

1. OcHOBHBIEC CBOWCTBA aMHHOB.

2. KauecTBeHHbIE peakli Ha aHUJIMH.



3. AHMJIMHOBBIE KPACUTEIH.

4. O0pa31bl TEeTePOIUKINIECKUX COCTUHEHUMN.

JlabopaTopHble onbITbl. KauecTBEHHbIEC PEAKI[MY HA AaHWJIHH.

IIpakTnueckas  padora Ne4. PemieHue  OKCIEpUMEHTANIBHBIX  33Jad IO  TeMe
«A3oTcoaepkale OpraHuyecKue BeIecTBay.

Tema 6. buosiornuecku akTuBHbIe BemecTBa (144)

XKu p bI Kak cioKHBIE 3QUPHI TTUIEPUHA U BBICIINX KapOOHOBBIX KHCIOT. OMBIICHHE KUPOB.
I'unporenusanus >kupoB. Mbla Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT.

Y ruaesonasl. MoHo- u ntucaxapuasl. QyHKIHM yIriieBOA0B. brosornueckas pojb yrieBoaoB.
I'moko3a — Qu3nueckue cBoiicTBa, JMHEHHAs U LUKIWYecKas (GopMbl. Peakiuu IiroKo3bl
(oKHCIIeHHE a30THOW KHCIOTOM, BOCCTAHOBJIEHHE B IIECTHATOMHBIM CIHPT), KaueCTBEHHBIE
peakiuy Ha TIOKo3y. bpoxenue rimoko3pl. @PpykTo3a Kak H30Mep TiIOKo3bl. Puboza u
ne30Kkcupuoo03a. Ilonsamue o enuko3udax.

O ucaxapu b Caxapo3a Kak IpeJCTaBUTENIb HEBOCCTAHABIMBAIOIUX JUCAXAPUIIOB.
Manvmo3sa u nakmosa, yeanobuosa. I'maponu3 nucaxapuaos. [lonydueHue caxapa u3 caxapHOH
CBEKJIBI.

I[Tonwucaxapu bl Kpaxman, rimkores, nemnososa. KauectBeHHas peakius Ha KpaxMail.
I'mpposms nonucaxapuaos.

HyxkneunnoBblekuciaoT sl Hykneosunsl. Hykneoruasl. HykienHoBe KHCIOThI Kak
npupoasbie noaumepsl. Ctpoenue JJIHK u PHK. I'iaponu3 HyKJI€MHOBBIX KUCIIOT.
AMUHOKHCIOT B Kak aM(poTepHble coeinHeHHs. Peakiiuu ¢ KUCI0TaMH U OCHOBaHUSMU.
Ob6pazoBanue cnoxHbIX 3¢pupoB. [Tentunsl. [lentuaHas cBsa3b. AMUAHBIN XapaKTep NEeNTHIHOMN
cs3u. ['maponus nentunos. benku. IlepBuunas, BTOpUUHas U TPETUYHAS CTPYKTYphl OEJIKOB.
KauecTtBeHHbIE peakliuy Ha O€JKH.

JemMoHcTpanuu.

1. PacTBOpUMOCTB yIJIEBOJIOB B BOJIE€ M ATAHOJIE.

2. KauecTBeHHbBIE PeaKLIUU Ha TIIIOKO3Y.

3. O6pa3ibl aMUHOKH CIIOT.

JlaboparopHsbie omnbiThl. 11. CpolicTBa rmoko3bl. KauecTBeHHass peakuus Ha TIIIOKO3Y.
Omnpenenenue Kpaxmania B mpoaykTax nutanus. 12. [{BeTHble peakuinu OEIKOB.

KonrTposabHas paGora Ne 4 no TteMe «A3zoTcoaepxkaimiue W OHOJOIMYECKH aKTHBHBIE
OpPraHUYECKHUE BELIECTBAY.

Tema 7. BoicOkoMoJIeKyJISIpHBIE coequHeHust (7)

[TonsaTne O BBICOKOMOJIEKYJIAPHBIX BemiecTBax. [lonmuMepusanus U TOJUKOHAEHCAIUS Kak
METOABl CO3JaHus MOJUMEpPOB. OnacToMepbl. [IpUpOTHBI W CHHTETHYECKHH Kaydyk.
Comonumepu3zanus. CoOBpeMEHHbBIE IIACTHKU (ITOJIMATWICH, IMOJUIPONIIICH, MOJUCTHPOIL,
MOJUBUHWIXJIOPUI, (PTOPOIIACT, NOMUAITUIEHTepedTanaT, aKpuiI-0yTaaueH-CTUPOIbHBIN
IJIACTUK, TOJMKapOoHaThl). [IpupoaHbie M CUHTETHYECKHE BOJIOKHA (0030D).

demonctpamuu. 1. O6pa3ubl miactukoB. 2. Komiekmus BomokoH. 3. IlomukoHaeHcanus
STUIICHTIIMKOJIA ¢ TepedTaaeBol KUCIOTOM.

JlabopaTtopHblie onbIThl. 13. OTHOILIEHNE CHUHTETUYECKUX BOJIOKOH K PACTBOpaM KHUCIOT U
LIEJIOYEH.

IIpakTnuyeckas padora Ne 5. Pacrio3HaBaHue IJIACTUKOB.

IIpakTnuyeckas padora Ne 6. PacriozHaBaHuE BOJIOKOH.



11 kuacc (4 yaca B Hexen10, Bcero 136 yaca)

Tema 1. HemeTaniani (38u)

Knaccudpukanus HeopraHuy e CKHU X B € Il € C T B. DJIeMEHThI METAJUIbl 1 HEMETaJUIbl U UX
nosiokenue B Ilepuonnueckoit cucreme.

B o 1 0 p o a. [lonyuenue, pusmveckne u XUMHUYECKHUE CBOMCTBA (pEeaklUM C METaUIlaMUd U
HeMeTaJulaMH, BOCCTAHOBJIEHUE OKCUIOB U couield). ['mapuabl. TornauBHbBIE 3J1€MEHTHI.

I'anor e n sl O0mas xapakTepucTUKa MOArpyniel. Ou3ndeckre CBOHCTBA MPOCTHIX BEIIECTB.
3aKOHOMEPHOCTH HM3MEHEHMsS] OKUCIMTEIbHOW aKTMBHOCTH TaJIOTEHOB B COOTBETCTBUU C HUX
MOJIO’KEHHEM B mepuoanyeckoil Tabmmie. [Topsook BBITECHEHUS TallOTEHOB M3 PacTBOPOB
rajioreHu1oB. OcobeHHOcTH XuUMHHM (ropa. XJIOp — TMOJy4YeHHE B TMPOMBIIUIEHHOCTH H
nmabopaTopuu, peakiuu C MeTajylaMH U HeMeTalulaMH. B3auMmopelicTBue xjiopa ¢ BOOOH H
pactBopamu 1ienouyei. Kucnopoansie coequuenus xiaopa. ' MIOXI0pUThI, XJI0paT U MepXJIOpaThl
KaK TUNUYHbIE okuciauTenu. OcobeHHoCcTH XUMHMM Opoma M mona. KauecTBeHHas peakuus Ha
rox. ['amoreHoBo-

JOpOJibl — IIOJIy4Y€HUE, KUCIOTHBIE U BOCCTAaHOBUTENbHbIE cBoMcTBa. CoJsiHas KUCIOTa U €€
cosu. KauecTBeHHbIE peakuy Ha TaJIOr €HU/1-U OHBI.

DNeMEeHTHHNOATPYNNB KUCITODP OAa OOmas xapakTepUCTHUKA MOATPYIIIHL
dusznueckre CBOICTBa MPOCTHIX BemiecTB. O30H Kak ajuioTponHas MoAuQHUKAILUsS KUCIOPOAA.
[Tomyuenne o3oHa. O30H Kkak oOkuciauTesnb. Ilo3uTMBHAs W HEraTMBHAs pOJIb O30HA B
oKpyx)arouen cpere. CpaBHEHHE CBOMCTB 030HA U Kuciopoaa. Bona u nepokcua Bogopoaa Kak
BOJIOPO/IHBIE COEIMHEHUs Kucjiaopojga — cpaBHeHHME cBOWcTB. [lepokcua Bomopoma Kak
OKHUCJIUTEIb U BOCCTA-

HoButenb. Ilepokcuapl MertamnoB. Cepa. Amnorponusi cepbl. Dusnueckue U XUMHUYECKUE
CBOHCTBa cepbl (B3aUMOJAEHCTBHE C METAJIAMM, KHCIOPOIOM, BOJIOPOJIOM, pacTBOpaMu
mienoyeil, Kuciaoramu-okucauteasiMu).  CepoBogopoax —  TMOJNY4YEHHE, KHCIOTHBIE U
BOCCTaHOBUTENbHbIE cBoiicTBa. Cynbuubl. CepHHCTBII Ta3 KaK KHCIOTHBIM  OKCHJ.
OxucauTenbHble M BOCCTAHOBUTEIbHBIE CBOMCTBA cepHUCTOro rasza. [lomyueHue cepHUCTOrO
ra3a B NPOMBIIIJIEHHOCTH U jabopaTopun. CepHuctast kucnora u ee coiau. CepHblil aHTUIPUI.
Cepnas kucnota. CBoONCTBAa KOHIIECHTPUPOBAHHOW U pa30aBiIeHHONW CEpHOW KHUCIOTHI. [leficTBue
KOHIICHTPUPOBAHHOM CEpHOWM KHCIOTBI Ha caxap, METalbl, HEMEeTaJlbl, CyIb(uibl.
Tepmuueckast ycToifunBOCTh CyibdaToB. KauecTBeHHas peakliis Ha CEpHYIO KUCIOTY U €€ COJIH.
Tuocepuas kucioma u muocyivgameoi.

A3oTuerocoeaguHeHH A DIeMEHTH MOArpynnsl azora. OOmas XapakTepucTHKa
noarpynnsl.  Puznmyeckue CBOMCTBAa MNpPOCTbIX BewiecTB. CTpoeHHE MOJEKYyJIbl a30Ta.
@u3nyeckue M XHUMUYECKHEe cBoicTBa aszoTa. [losydueHue a3ora B NPOMBILIIEHHOCTH U
nabopatopuu. Hutpuasl. AMMHaKk — ero mojy4deHue, (pU3M4ecKue U XMMHYECKHE CBOMCTBA.
OcHoBHBIE CBOICTBA BOJHBIX pacTBOpoB ammuaka. Conu ammonust. [loBenenue coseil aMMOHUSA
Opu HarpeBaHuu. AMMHAaK Kak BoccTaHOBUTENb. [IpuMeHeHune ammmaka. OKcuabl a3oTa, UX
nonydeHue u cBorctBa. Oxcun azota(l). Oxucnenwe okcuaa asora(ll) kuciaopomom.
Humepuzanus okcuaa azota(IV). Asorucras kuciaora u ee cond. HUTPUTH KaKk OKUCIUTENH U
BOCCTAHOBUTENU. A30THasg KHUCIOTa — (QU3UYECKHE U XUMHUYECKHME CBOMCTBA, IOJYYEHHUE.
OTHOUIEHME Aa30THOM KHUCIOTHI K MeTajllaM M HEeMeTajulaM. 3aBHUCHUMOCTb IPOAYKTa
BOCCTAHOBJICHUSI A30THOM KHCIOTHI OT AaKTUBHOCTM MeETalla W KOHIEHTPALUH KHUCIOTHI.
Tepmuyeckass yCTOMYMBOCTh HUTPATOB.

DQochopuerocoenuHeHu s Amorponus gochopa. Xumudeckue cBoiictsa ocdopa
(peakuuu ¢ KUCIOPOJOM, TajoreHaMy, MeTaJlaMH, CIOXHBIMHU BEIleCTBAMHU-OKHUCIUTEISIMH,
menoyamn). [lomydenue u npumenenue docpopa. @ocdopusiii anruapua. OpropocdopHas u
MetadocdopHas KuciaoTel U ux conu. KauectBennas peakius Ha optodocdatsl. Paznoocenue



opmodghocghopnoii kucromol. Ilupogocghopnas xucroma u nupogocghamor. ®ochunpr. DochuH.
Xnopuowt ghocghopa. Oxcuo ¢ocghopa(lll), pocghopucmas xucroma u ee conu.

Y raepo a Amrorponus yriepona. CpaBHEHHE CTPOEHHUS M CBOMCTB rpaduTta M aimasa.
QdymiepeH Kak HOBas MOJIEKyJsipHast ¢opma yriepoaa. I'padeH kak MOHOCION rpadura.
VYriiepoHble HAHOTPYOKH. YTOJb. AKTHUBUPOBAHHBIM yrojib. AjcopOuus. XUMHYECKUE
cBoiictBa yriisi. KapOuabl. I'maponus kapOuwpa kajblius W KapOunma amomuHus. KapOuisl
MEePEXOJHBIX METAJJIOB KakK CBEepXMIpouyHble MaTepuanbl. Oxcunabl yriepona. OOpa3oBaHue
YyrapHOTO raza Ipu HEMOJIHOM CTOpaHUU Yriis. YTOojb W YrapHbIi Ta3 Kak BOCCTAHOBUTEIH.
Peakmus yrapuoro rasa c pacriaBamu menodeid. CuaTe3 (popMuaToB U OKCAJIaTOB. YTJICKUCITBIN
ra3. YrojpHasi KUCJIOTa U ee conu. [loBeeHne cpefHuX U KUCIbIX KapOOHATOB MPH HarpeBaHUH.
K p e M H u #1. CoiicTBa npocToro BemecTsa. Peakunu ¢ Xja0poM, KHCIOPOIOM, pacTBOpaMu
mienioveit. OKcua KpeMHHUsI B IpUpoJie U TexXHUKe. KpeMHueBbie KUCIOTHl U UX cond. [ 'uaponus
cuimkaToB. CHilaH — BOOPOAHOE COEMHEHUE KPEMHUS.

b o p. Okcua 6opa. bopHas kucnora u ee comu. bypa.

Jemonctpamuu. 1. ['operne Bomopona. 2. [Tomydenue xmopa (onsIT B mpodupke). 3. ONBITH ¢
OpomHOI BooM. 4. OKUCIMTENILHBIE CBOMCTBA pacTBOpa THIOXJIOpUTa Hatpus. 5. [lnaBienue
cepol. 6. ['openune cepbl B kuciopoxae. 7. BzaumonelictBue xene3a ¢ cepoud. 8. ['openue
cepoBopopona. 9. Ocaxnenue cynbpumo. 10. CpoiictBa cepuucroro rasza. 11. eiictBue
KOHLIEHTPUPOBAHHOW CEPHOW KMCJIOTBI HA Meb U caxapo3y. 12. PacTBopeHne aMmMuaka B BOJE.
13. OcHoBHBIE CBOICTBa pacTBopa ammuaka. 14. Katanutudyeckoe okucieHMe amMmMuaka. 15.
[Tonyuenue okcuna azora(ll) u ero okucienue Ha Bo3myxe. 16. JleicTBUE a30THOM KHUCJIOTHI Ha
menb. 17. T'openne docdopa B kuciopoze. 18. [IpeBparienne kpacHoro ¢hocdopa B OCIbIi U €ro
cBeueHue B TemMHoTre. 19. BzaumopelictBue ¢ocdopnoro anruapuaa ¢ Bopoil. 20. OOpa3isl
rpadura, anmasa, kpemHus. 21. ['openue yrapuoro raza. 22. TymieHue miaMeHd yrieKUCIbIM
razoM. 23. PaznoxeHnue Mmpamopa.

JlabopaTopHnblie onbIThl. 1. [TodyueHue xyiopa U M3ydeHHe ero CBOMCTB. 2. O3HAKOMIIEHHE CO
CBOWCTBaMH XJIOpCOAepKanmXx otOenuBareneii. KauecTBeHHas! peakius Ha Tajlor eHUI-UOHBI. 3.
CpolicTBa OpoMa, mofa W uX coJied. Paznoxkenue mepokcuaa Bomopoga. OKHCICHHUE WOIU/I-
HMOHOB IIEPOKCHJIOM BOAOpPOAA B KHCIOHN cpene. 4. M3ydeHue CBOMCTB CEpHOM KHCIIOTHI U €€
cosieil. 5. M3yueHue CBOWCTB BOJHOIO pacTBopa amMmuaka. 6. CBoilcTBa COJieH aMMOHWUSL.
KauectBennas peakuus Ha ¢Qocdar-uon. 7. KauecTBeHHass peakiusi Ha KapOOHAT-HOH.
Paznoxenue runpokapbonara Hatpusi. 8. McneiTanne pacTBopa CHIIMKATa HATPHUS UHIUKATOPOM.
9. O3HakoMmIIeHHE ¢ 00pa3LaMu NPUPOAHBIX CUIIMKATOB.

IIpakTuyeckas padora Nel. [lomyuenue Bogopona.

IIpakTnuyeckas padora Ne 2. [TosrydeHne XJI0pOBOAOPOIA U COITHONW KM CIIOTHI.

IIpakTnuyeckas padora Ne 3. [TosryyeHre aMmMuaka v U3y4YeHUE €ro CBOMCTB.

IpakTnueckas padora Ned. [ToydeHue yriaekucioro rasa.

IIpakTuyeckas padora Ne S. BolnonHeHue sKkcriepuMeHTaIbHBIX 3aa4 1o TeMe «HemeTanas.
KonTpoabnas padora Nel o teme «HemeTtamibny.

Tema 2. Metanianl (374)

ObmuinoO630pd3TeMeHTOB—MEeTalJuao B. CBOWCTBAa MPOCTHIX BEIIECTB-METAILIIOB.
Mertaumyeckue Kpucrammaeckue pemerkd. CriiaBel. XapakTepUCTHKAa Hauboliee M3BECTHBIX
cruiaBoB. [lomyyeHue u npuMeHEeHn e METAIOB.

MlemodyHBI €M ETaJ JIbl— 00IIas XapaKTEPUCTUKA MOATPYIINHI, XapaKTEPHBIC PEAKIIUU
Hatpusd U Kaimus. CBoOWCTBa MIETOYHBIX MeTauioB. [lomydyenue menounsix MetamioB. Coxa u
€KUN HaTp — BaXKHEWINME COCMUHEHUs] HaTpus. bepuiiauid, MarHui, MIETOYHO3EMEIbHBIC
MeTajulbl. MarHuii W KajbIlui, WX O00IIas XapaKTEPUCTHKAa Ha OCHOBE IIOJIOXKCHUS B
[Tepuognueckoii cucreme snementoB JI. M. MenneneeBa u ctpoeHuss atoMoB. llomyuenwue,
¢u3nUeckue W XUMHUYECKHE CBOKMCTBA, NMPUMEHEHWE MAarHus, KaJblUsl W WX COCAMHEHHH.
AM@oTepHOCTh OKCHJIa U TUApOKcHaa Oepuutus. JKeCcTKOCTh BOABI U CIOCOOBI €€ YCTpaHEHHUSI.
Okpacka mIaMeHu COJISIMU LIETOYHBIX U IEJT0YHO3EMENbHBIX METAJIIOB.



A 1m0 M u H U i PacnpocTtpaHeHHOCTh B mpupozae, Gu3ndecKkue M XMMHUYECKHE CBOMCTBA
(oTHOLIEHME K KHUCIOPOAY, TaJlOr€HaM, pacTBOpaM KHCJIOT M IIEJIoueHd, altoMOTEPMMS).
AmdoTepHocTh Okcuaa U ruapokcuna amomuHus. Comu amomuHus. IlonHoe pasnoxeHue
BO/ION coJiell alMIOMHHHS CO CJIaObIMU JIBYXOCHOBHBIMHM KHCJIOTaMHU. AJIFOMHHATBI B TBEPIOM
Bujae u B pactBope. Ilpumenenue amomunus. CoeduHenus amoOMuHus 8 HUSWUX CHENeHsax
OKUCTIeHUSL.

OnoBowucBUHEeE U Du3nueckne U XUMHUUECKHE CBOWCTBA (pEaKIMU C KHUCIOPOIOM,
kuciotamu), npuMmenenne. Comu onoBa(ll) u ceunma(Il). CBUHIIOBBIN aKKyMYyISTOD.
MeTannbsnoO6OUYHBXNTNOAT pYN n OcoOEHHOCTH CTPOEHUS aTOMOB MEPEXOTHBIX
METAaJIJIOB.

X p o M. ®dusznueckue CBOWCTBA, XMMUYECKHE CBONCTBA (OTHOLIEHHE K BOJSHOMY MHapy,
KHCIIOpOAYy, XJOpY, pacTBopaMm KHCIOT). V3MeHeHHe OKHUCIMTENIbHO-BOCCTAHOBUTENBHBIX U
KHCIIOTHO-OCHOBHBIX CBOMCTB OKCHJOB U T'HAPOKCHJIOB XpOMa C POCTOM CTEHNEHU OKHCIICHUS.
AmdoTtepHbie cBoiicTBa okcuga u rugpokcuaa xpoma(lll). Oxucnenune comeit xpoma(Ill) B
xpomaThbl. B3auMHble mnepexoabl XpOMaTOB M JAMXPOMATOB. XpOMaTbl M JUXPOMAThl Kak
OKHUCJIUTEIIN.

Maprasnen— (usniueckue 1 XUMHUYECKHE CBOWCTBA (OTHOILIEHHUE K KUCIOPOAY, XJIOPY,
pactBopam kucior). Oxeua mapranua(lV) kak okucnurens v kataausaTop. Ilepmanranar xanus
KaK

okuciutesb. Maneanam(VI) kanus u eco ceoticmaa.

XK e ne 3 o. Haxoxnenue B npupojie. 3HaueHUE kKeJe3a i1 opranusmMa yenoBeka. Ousnyeckue
cBoiictBa keneza. CnjaBbl Keje3a ¢ yriepogoM. XHUMHUUYECKHME CBOMCTBA JKelle3a
(B3aMMOJEICTBHE C KHCJIOPOJIOM, XJOPOM, CEpPOH, YIJIeM, KHCIOTaMH, PacTBOPAMH COJICH).
CpaBHEHHME KHCIOTHO-OCHOBHBIX U OKHCJIMTEIbHO-BOCCTAHOBUTEIbHBIX CBOMCTB THIPOKCHIA
xeneza(ll) u ruapoxcuna xenesa(Ill). Comu xenesa(Il) u xeneza(Ill). Merons! nepeBona coseit
xenesa(ll) B

comu xene3a(lll) m obpatHo. OkucnuTensHbie cBOMCTBa coenuHenuid xene3a(lll) B peakmusx c
BOCCTAHOBUTENSAMU (MOAUAOM, Menbto). LlunaHuaHble KoMmruiekchl kese3a. KauecTBeHHbIE
peakuuu Ha nonsl xxene3a(ll) u (III).

Me n b. Haxoxnenue B npupone. dusnueckue U XMMHUYECKHE CBOWCTBA (B3aMMOJIEHCTBUE C
KHCIIOPOAOM, XJIOPOM, cepoid, kuciotamu-okuciutensimu). Comu menu(Il). Meansiii kymopoc.
Ammuakatel meau(l) u menu(Il). Tlonyuenue okcuaa meau(l) BoccTaHOBIEHHEM THIPOKCHIA
meau(1l) rimoxo3oil.

Cepe6p o Dusnyeckue U XUMUUYECKHE CBOMCTBA (B3aUMOJIEHCTBHE C CEPOU, XJIOPOM,
KucnoTaMu-okucauTensamu). OcaxaeHue okcuaa cepeOpa IMpU JEWCTBUU IIEIOYM Ha COJIU
cepebpa. AMMHakaThl cepedpa Kak okuciuTenu. KauecTBeHHas peakius Ha HOHBI cepedpa.
301 0T 0. Oulnyeckre U XUMHUYECKHE CBOICTBa (B3aMMOJAEHCTBHUE C XJIOPOM, «IIapCKOM
BOAKOI». CriocOOBI BBIAEIEHUS 30JI0TA U3 30JIOTOHOCHOM MOPO/IBL.

I u 1 x. PuU3nueckne U XUMHUECKHE CBOMCTBA (B3aMMOJICHCTBUE C TajOreHaMu, KHCIOPOIOM,
Cepoii, pacTBOpaMH KUCJIOT U 1iesnoueit). AMPOTEpHOCTh OKCHUJIA M TUAPOKCHIA [IMHKA.

Pty T 5. [IpencraBienue o cBOMCTBAX PTYTH U €€ COCTUHEHUSIX.

HemoncTpanmun. 1. Komnekuuss metamioB. 2. Komiekuuss muHepanoB u pya. 3. Kosekmus
«Amomunuity. 4. Komnekuus «OKene3o u ero cruiaBel» 5. BzauMoseiicTBrue HaTpus ¢ BOAOM. 6.
OxpammBaHue NJaMEHH COJIIMH  IIEJNOYHBIX M IIEJIOYHO3EMEIbHBIX METAJJIOB. /.
B3anmopneiictBue xanpuus ¢ Bopou. 8. Ilnasnenue amromunud. 9. BzanmonelicTeue anoMuHus
co menousto. 10. B3aumoneiictBue xpoma ¢ CoJsiHOM KucinoToil Oe3 goctyma Bo3ayxa. 1.
Ocaxnenue rugpokcuaa xpoma(lll) u okucnenune ero mepokcuaoM Bogopoaa. 12. Bzaumusbie
Mepexoabl XpoMaToB U AuXpoMatoB. 13. Paznoxenue auxpomarta aMMoHud. 14. AmoMoTepmust.
15. Ocaxxnenue runpokcua xeneza(lll) u okucnenue ero Ha Boznyxe. 16. Beinenenue cepedpa
U3 €ro COJIeH TeHCTBUEM MENH.

JlabopaTopHblie onbIThI. 10. OkpammBaHie NJIaMEHH COSIUHEHUSIMU IIETOYHBIX METaIoB. 11.
O3HakOMJIEHHE C MUHEpajaMH M BaXXHEHIIMMU COEIMHEHUSMHU MIENIOYHBIX MeTajuioB. 12.



CBoiicTBa COEIMHEHMM IIeJNOYHbIX MerauioB. 13, OkxpammBaHME IUIAMEHH  COJISIMHU
LIET0YHO3eMENbHBIX MeTauioB. 14. CpoiictBa MarHuss U ero coenuHenwit. 15. CpoiicTBa
coenuHeHuil kanpuus. 16.2Kectkocts Boapl. 17. B3aumopeiicTBue amoOMHUHHS C KUCIOTaMH U
mesnoyamu. 18. AmdoTepHbie cBolicTBa TuApokcuaa amomunus. 19. Ceoticmea onosa, céunya u
ux coeounenuti. 20. CBoiictBa cojeii xpoma. 21. CBoiicTBa MapraHiia u €ro CoeIuHeHun. 22.
N3yuyenne munepanos xene3a. 23. CBoiicTBa xene3a. KauecTBeHHbIE peakliiy Ha UOHBI JKele3a.
[Honyuyenue oxcuna menu(l). 24. CpoiicTBa Menu, ee crjaBoB M coeauHeHuil. 25. CpoiicTBa
I[IUHKA U €r0 COSIUHEHUIA.

IMpakTnueckas padora Ne6. BrimonHeHue SKCIEpUMEHTANbHBIX 3ajay Mo Teme «MeTrayuisl
TJIABHBIX TTOJTPYIIID».

IIpakTuyeckass padora Ne 7. BolnomHeHue 3KCHEpUMEHTANbHBIX 3a7ad 1o TeMme «MeTanmbsl
MOOOYHBIX TOATPYIIII.
KonTtpoasHas padora Ne 2 o reme «Metaisy.

Tema 3. CTpoenne aroma. Xumuueckasi cBsizb (134)

CrpoenueatoM a. Hykmuasl. M3oTonsl. Tumnsl paanoakTuBHOro pacnanaa. TepMosiiepHbli
cuHres. [loayueHne HOBBIX 21€eMeHTOB. SnepHble peakuuu. CTpoeHUE 3JIEKTPOHHBIX 000JI04eK
atomoB. IlpencraBienue o kBaHTOBOM MexaHuke. KBaHTOBble uyuciia. ATOMHBIE OpOMTAJIM.
Paguyc aToma. D1€eKTpOOTpULIATENBHOCTD.

XunuMuUUYUeEeCKasndcB A3 b Buasl xumuueckonl cBszu. KoBasneHTHass cBs3b U ee
XapaKTEPUCTUKU (IJIMHA CBS3U, IOJAPHOCTb, IOJISAPU3YEMOCTb, KPaTHOCTb cBsA3M). MoHHas
CBsA3b. MeTaimmyeckas CBs3b.

CrtrpoenmunertTsBepabs xT e g Kpucramumyeckue u amoppueie Ttena. Tumsl
KPUCTAJUIMYECKUX PEHIETOK METaulOB W HMOHHBIX COCAMHEHUH. MeXMONeKyIIspHbIe
B3auMOJielicTBUs. BomopoiHast cBA3b.

demoncTpanuu. 1. Kpucrammueckue pemerku. 2. Moaenan MoJaeKyJ.

Tema 4. OCHOBHbIE 3aKOHOMEPHOCTH NPOTEKAHUSI XHMUYECKUX peakuuii (244)
TennoBoiodpdPpexTXxuMuUuuyecKkodhpeaki U DHIOTEPMUUYECKHE U
sK30TepMuYeckue peakiuu. 3akoH ['ecca. Temnsnora obpa3oBaHus BellecTBAa. DHEPrHsl CBS3H.
[Tonsatue o0 »HTanpnuu. Ilonstue o0 sHTponuu. BTOpoi 3akOH TEepMOAMHAMHUKU. DHEPrus
I'n6G6ca n kpuTepun camMonponu3BOJIbHOCTH XUMHUYECKON pEeaKIINH.
CKOpPOCTHXMMHUUECKHUXPEAaKI UHU ee3aBUCUMOCTh OT NPUPOABI pearupyroIux
BEIIECTB, KOHIEHTpAllMM PpEarcHTOB, TEMIIEPAaTypbl, HalM4Msd KaTaau3aropa, ILIOMAAH
IIOBEPXHOCTH pearupyrommx BelecTB. 3akoH nedctByrommx macc. [IpaBuno Bant-T'odda.
ITonsiTe 00 SHEpruM akTUBALMU U 00 PHEPreTHUecKoM npoduie peakuuu. ['OMOreHHbld U
rereporeHHbli katanus. [Ipumepsl KaTalUTUYECKMX IPOLIECCOB B TEXHMKE M B JKUBBIX
oprann3zmax. @epMeHTbI Kak OMOJIOrHYeCKHE KaTaIn3aToOphbl.

O6paTtumblepeakiuu Xumuueckoe pasHosecue. [Ipuniun Jle Illarense. Koncranra
paBHOBecusa. PaBHoBecue B pactBopax. Koncrantsl guccoumanuu. Pacyer pH pactBopos
CWJIBHBIX KUCIIOT U Imenoueit. [lpouszsedenue pacmeopumocmi.

PanaktuBHoOCcTuUMETa o B. [IoHATHE O cTaHAAPTHOM 3JIEKTPOIHOM IOTEHLUANIE U
ANIEKTPOJBIKYILEH cuile peakunud. XUMHUYECKHEe MCTOYHUKU TOKA: IajbBaHUYECKHE 3JIEMEHTHI,
AKKyMYJIATOpbl ¥ TOIUIMBHBIE 3JEMEHTHI. OJIEKTPOJIMU3 paCIIaBOB M BOAHBIX PAaCTBOPOB
IIEKTPOJIUTOB. 3AKOHbL 2JIEKMPOIU3A.

JdemoncTpanuu. 1. Dx30TepMUUECKUE U HIOTEPMUUECKHE XUMUYECKUEe peakuuu. 2. TenaoBbie
SIBJICHUSI TIPH PACTBOPEHUM CEPHOM KHUCJIOTHI U aMMHAYHOM CENUTPBI. 3. 3aBUCUMOCTh CKOPOCTH
peakiuy OT MPUPOABI BELIECTB Ha IPUMEPE B3aMMOAECHCTBHS PAacCTBOPOB PA3IMUHBIX KHCIOT
OJIMHAKOBOW KOHIIEHTPALIUU C OJUHAKOBBIMHM KyCOYKaMHu (TpaHyjJamMH) IITMHKAa U OJMHAKOBBIX
KyCOYKOB pa3HbIX METa/lIoB (MarHus, IIMHKa, )ejie3a) C PacTBOPOM COJSHOW KHCIOTHL 4.
BsaumogeiicTBie pacTBOpOB CepHOW KHCIOTHI C PaCTBOpPAMM THOCYJIb(aTa HATPHUs pa3IuyHOU



KOHLUEHTpAallMM U TeMmiepatypbl. 5. Pa3noxeHue mnepokcuga BOJAOpOJa C IOMOILBIO
HEOPraHWYECKUX KAaTaJIu3aTOPOB M MPUPOIHBIX 00HEKTOB, COJAEPIKAIINX KaTalasy.
JlabopatopHbie onbIThbl. DaKTOPHI, BAMSAIOLNIME HA B3aUMOACHCTBUE METala ¢ PacTBOpaMu
KHCIIOT. CMCHICHI/IG XUMHUYECCKOTO PAaBHOBECHA IIPpU YBCIMYCHUHN KOHLCHTpALMKU PCAarCHTOB H
npoAyKToB.26. Katanutuyeckoe pa3inoxkeHue NepoKcuia Bo1opoaa

IIpakTnuyeckas padora Ne§. CkopoCTh XUMHUECKOW pEAKIINH.

IIpakTuueckas padora Ne9. XumMuueckoe paBHOBECHE.

KonTpoabnas padora Ne3. TeopeTnueckre OCHOBbI XUMUHU.

Tema 5. Xumuueckast TexroJiorus (124)

OcHOBHB ENpPUHUUNBIXUMHUYECKOUTEexXHOoNoruu.Illpouzsoagcreocep
HOM KH CJOTBbI KOHTAKTHBIM cr1ocoOoM. XuMu3m mpotecca. Colpbe 1 MPOU3BOACTBA CEP -
HOM KHCIOTHL. TexHolornyeckas cxema rnpouecca, mpoueccsl U anmnaparsl.
[lpouszBonacTBOaMMUaK a. XumusM npouecca. OnpeneneHne onTUMAIBHBIX YCIOBUM
HpoBeJleHUs peakuuu. [IpuHInI HIUPKYISALUNY U €ro peanu3anus B TEXHOJIOT MUECKOU CXeMeE.
Metannypru s YepHas merautyprus. JJomeHHbIH nporiecc (ChIpbe, YCTPOMCTBO TOMEHHOM
re4yu, XuMu3M mporiiecca). [Ipou3BoacTBO cTanyu B KUCIOPOAHOM KOHBEPTEPE U B AJIEKTPOIIEUAX.
OpranuvyeckuiicuHTtes. Cunmessl na ocHoge cunmes-2a3a. IIpon3BoACTBO METaHOJA.
Dxomnorus U mpobiaemMa 0XpaHbl OKPYKAIOIIEH Cpebl. 3eJeHast XUMUsL.

JdemoncTrpanuu. 1. Coippe A1l MPOU3BOJACTBA CEPHOM KUCIOTHL. 2. Mozenb KUISILIEro CJOsL.
3.XKene3nas pyna. 4. OOpasipl CIIJIaBOB XkKeJe3a.

Tema 6. Xumusi B 6bITY U Ha ciry:k0e oduiecTBa (124)

Xumus nun. JKupsl, 6enku, yrieBoabl, BUTaMuHbl. [IuieBbie 100aBKH, WX KiaccUpUKaLUAL.
3anpellieHHble M pa3pelleHHble NuIneBble ao0aBku. JlekapcTBeHHble cpenctBa. Kpacku u
nUrMeHThl. [IpUHIUIB OKpamMBaHus TKaHeil. Xumus B crpoutenbeTse. LlemenT, 6eton. Ctekio
n Kepamuka. TpaaulMOHHBIE U COBPEMEHHbBIE KepaMHUYECKHe MaTepuaibl. CBEpXIpoBOAIIas
kepamuka. beiToBas xumusa. OtOenuBaromyie CpencTBa. XHMHS B CEIBCKOM XO3SHCTBE.
Wncextnnuapl u nectunuapl. CpeacrtBa 3amuThl pacteHui. Penemnentsl. OcoGeHHOCTH
COBpEMEHHOW Hayku. MeTomonorus HaydHOro uccienoBaHus. Ilpogpeccuss  xumuxa.
Mamemamuueckasn Xumusi.

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

Jemoncrpauuu. 1. [umessie kpacutenn. 2. Kpamenne tkaneid. 3. OtOenuBanue TkaHei. 4.
Kepamuueckue marepuansi. 5. LiBetusie crekna. 6. Komnekius «TormamuBo u ero BUIb.
JlabopaTtopHbie oOnbITbI. 27. 3HAKOMCTBO C MOIOIIMMHU CpPEACTBAMU. 3HAKOMCTBO C
orOenuBarommMu cpeactBamu. 28. Knen. 29. 3HaKOMCTBO ¢ MHUHEpAJIbHBIMH YIOOPEHUSMH U
U3Y4YEHHE UX CBOMCTB.

KonTtpouabnas padora Ne 4. ITorosast KOHTposbHast padora.



TemaTHueckoe i AHUpPOBaHUEC

10 kiacc (3 4 B Hexedro, Beero 102 v)

Homep

memol

Tema

Konuuec
meo

uacoe

B mom uucne

npakmu | KOHmMpO
yeckue | JbHble

pabdomwt | padbomol

Ocnoenvle 6uovt

dessmenvHoCmu

IToBTOpEHuEe 1
yriay6ieHue 3HaHui

18

CpaBHHBaTh
MIPEAMETHI
OpPraHUYECKOU U
HEOPraHUYECKON
XUMUHU.

Y craHnaBivBaTh
B3aUMOCBS3U
OpraHUYEeCKOW XUMHUU
B CUCTEME
€CTECTBEHHBIX HAYK U
€€ pOJib B JKU3HU
o0I11eCTBaA.

OCHOBHEBIE TOHSITHS
OpFaHquCKOﬁ XHUMHH

13

OTtpaxaTh Ha MHUCbME
3aBUCUMOCTD

CBOMCTB OpPraHMYeCKUX
COCIMHECHUN

OT UX CTPOCHUS Ha
IpUMEpPE U30MEPOB.
Habnronate 1 onuceIBaTh
JI€MOHCTPAaLlMOHH I
XUMUYECKUU
HKCIEPUMEHT C ITOMOIIBIO
POIHOTO s3bIKA U

A3blKa XUMHUH. Paznuuarts
MOHSATHS «3JIEKTPOHHAS
000JI04Ka» U
«QIEKTPOHHASI OPOUTATIBY.
OnuceiBaTh HOPMAJIBHOE
1 BO30YXKJIEHHOE
COCTOSIHUSI aTOM yTJiepoJa
u

OTpa)xkaTh UX Ha MUCHME.
XapakTepu3oBaTh
KOBaJICHTHYIO U
BOJIOPOZIHYIO CBS3H.
OOBACHATH MEXaHU3MBI
ux o0pa3oBaHUsl.
Ha3piBaTh Oprannydeckue




COCIMHECHUS B
COOTBETCTBUH C
MpaBUIAMHU
HoMmeHkaTypsl MIOITAK.
HaxomuTe CHHOHUMEI
TPUBHAIbHBIX Ha3BaHUM
OpraHUYECKUX
COeIMHEHUH

Yri1eBonopoibl

25

O06001maTh 3HAHUS U
JIeIaTh BBIBOJIBI

0 3aKOHOMEPHOCTX
CTPOCHUS U XapaKTepe
W3MCHEHUS (PU3UY ECKUX
CBOICTB B
TOMOJIOTHYECKOM DSy
YTJIEBOAOPOJIOB.
PaznuuyaTh MOHSATHS
«H30MEP» U «KTOMOJIOT.
3anuceIBaTh

bopMyITBI U30MEPOB U
TOMOJIOT' OB
YTIIEBOI0POJIOB
Pa3IMYHBIX KJIACCOB M
Ha3bIBATh UX.
XapaKkTepu3oBaTh
MIPOMBIIIICHHBIE 1
nabopaTopHBIE CIIOCOOBI
MIOJTYYCHHS
YTII€BOAOPO/IOB.
[IpoBoauTH, HaOMIOMATH U
ONHCHIBATh XUMHUYCCKUI
AKCIIEPUMEHT C
MTOMOIIBIO0 POTHOTO SI3BIKA
U SI3bIKa

XUMHHU

Kucnoponconepxkariue
OpraHUYecKue
COEIMHEHUS

19

Onpenensitb
MPUHAJICKHOCTD
OpPraHUYeCcKOoro
COEIMHEHMS K KJ1accy
KHCIIOPOI0COAEPKALIUX
OpraHUYeCKUX
COEeIMHEHUN 1
KOHKPETHOW IpymIe ux.
IIpornosupoBats
dbusnueckune CBOMCTBa
KHCIIOPOA0COEPKa-ILUX
OpPraHUYEeCKUX
coennHeHunit. O600mATH
3HAHUS U JIeTIaTh BBIBOJIBI
0 3aKOHOMEPHOCTSIX
CTPOCHHUS U XapaKTepe
U3MEHEHUS (PU3HY ECKUX




CBOMCTB
KHUCJIOPOJIOCOIEPAKAITUX
OpPraHUYEeCKUX
COCIMTCHUH

HaoOmronats 1 onuceIBaTh
XUMHYECKUH
AKCIIEPUMEHT C MTOMOIIBIO
POJTHOTO SI3bIKA U SI3BIKA
XuMHUH. PaznmaaTts
CIUPTHI U (HEHOJIBI.

A3or- 1
cepocoepKaIme
COCOAUHCHUSA

XapaKTepu30BaTh
CTpOEHHE,

KJIacCH (PUKAIHIO,
HU30MEPHIO U
HOMEHKJIATYpy aMHUHOB.
Ha ocHoBe cocTaBa

U CTPOEHUSI aMUHOB
ONKCHIBATh UX

CBOICTBA KaKk
OpraHUYECKUX
ocHoBaHui. CpaBHUBATh
CBOMCTBa aMMHAaKa,
METHJIaMUHA U aHWJIMHA
Ha

OCHOBE JJIEKTPOHHBIX
MPEICTaBICHUI 1
B3aMMHOTO BIUSHUS
aTOMOB B

MOJIEKYJIE.
VYcranaBnuBaTh
MIPUMEHEHNE aMUHOB KaK
byHKIHIO UX

CBOMCTB. PackpbITh poib
JUYHOCTH B

HCTOPUU XUMHUH Ha
MpUMeEpe peaKkLu
3uHUHA.

HabmronaTth 1 onuchBaTh
XUMUYECKUI
3KCIIEPUMEHT C ITOMOILBIO
POJTHOTO SI3bIKA U SI3bIKA
XUMUH.

MonenupoBaTb CTpoeHHUE
MOJIEKYJI aMUHOB.
XapaKTepu30oBaTh COCTAB
Y CTPOEHUE MOJIEKYJI
AMHUHOKHCIIOT.
IIpornosupoBath
pa3IMYHbIEC TUITBI
W30MEPHUH Yy COCAUHEHUI
ATOro KJlacca 1




HOATBEPXKIATh UX
COOTBETCTBYIOLMMHU
MOJIEISIMHU:
rpaduyecKkumMu
(popmymnamu) u
MaTepHUaIbHBIMH.
OnwuceiBaTh XUMHUYECKHE
CBOMCTBa

AMUHOKHCIIOT KaK
OpPraHUYEeCKUX
aM(pOTEepHBIX
coeauHeHnil. CpaBHUBATH
UX C HEOPraHUYECKUMU
aM(pOTepHBIMHU
COE/IMHEHUSMHU.

brnonornueckn akTHBHBIE

BCIICCTBA

14

Ha ocHoBe
MEXIPEIMETHBIX CBS3EH
¢ OGuornoruei u 3KoJIorue
XapaKTepU30BaTh POJIb
BUTAMHHOB JIS
COXpaHEHUSs U
NOJJIEPIKaHUs 310POBBS
YesioBeKa.
KnaccuduiupoBath
BUTAMHHBI 11O PU3HAKY
WX OTHOIIICHUIO K BOJIE
nin xupam. ONUCHIBaTh
ABUTAMHHO3BI U KX
npOPUIAKTHKY.
Pacrio3naBaTh BUTAMUHBI
A, CuJl.
XapaKTepu30BaTh
(bepMEHTBI KaK
OuoIoruYecKue
KaTajau3aTopbl OEJIKOBOM
npupoasl. CpaBHUBATH
(epMeHTHI ¢
HEOpPraHUYECKUMHU
KaTajm-

3atopamu. PackpbiBaTh nx
POJIb B OMOJIOTHH U
pUMEHEHUE B
MPOMBITIIVIEHHOCTH

Bricokomonekynsipabie
COCIMHEHUS

CpaBHUBATh PEPMEHTHI C
HEOpPraHUYECKUMHU
KaTajm-

3aTopaMu. PackpsIBaTh UX
pOJIb B OMOJIOTHH U
IpUMEHEHHE B
MPOMBIIIIEHHOCTH.

HUTOI'O:

102







TemaTu4eckoe IIAHUPOBAHUE
11 kaacc (4 4 B Hexe10, Bcero 136 u)

Home

memol

Tema

Konuuecme

0 uacoe

B mom uucne

npakmuveckKu

e

padomul

KOHmMpPOnbHbl
e

paoompol

Ocnoenbvle 6uovt

oeamenbHoOCmu

Hemeraniabl

38

OOBACHSTH, UTO
TaKo€ HEMETaJIIbI.
XapakTepru3oBaTh
XUMHUYECKUE
AIEMEHTHI —
HEMETaJUIbl U
CTPOCHHE,
dbusndeckue u
XUMUYECKHUE
CBOMCTBA MPOCTHIX
BEIIECTB —
HEMETAJIIOB.
OOBsICHATH
3aBUCHUMOCTh
OKHCIIUTEIIbHO-
BOCCTaHOBUTEJIbHbI
X CBOMCTB (MJIH
MpeICKa3bIBaTh
CBOICTBA)
3JIEeMEHTOB-
HEMETAJUIOB OT UX
TIOJIOKEHUS B
NIEPUOANYECKON
cUCTEME
XUMHUYECKUX
anemenToB /J[. U.
Meneneena.
YcTanaBiauBaTh
MPUYUHHO-
CJICICTBEHHbIE
CBSI3U MEXKY
CTpPOEHHEM aToOMa,
XUMHUYECKON
CBSI3bI0, TUTIOM
KPUCTAJIINYECKOU
pelETKN HEMETaIa
U €ro COEIUHEHUN U
¢bu3nIecKuMu
CBOMCTBaAMU
JAHHOT'O HEMeTaslia
U €ro COCIMHEHUM.
JlokasbIBaTh
OTHOCHUTEIBHOCTD




MOHITUMN «METaILI
Hn «HEMCETAJLID»

MeTtaaiasl

37

ObvscHAmMb, UTO
TaKOE€ METaJIIBI.
Xapaxmepuzoseamu
XUMHUYCCKUEC
3JIEMEHTBI-METAILIBI
10 UX IOJIOKEHHUIO B
MEepUONYECKOMN
cucreme /. U.
Menpeneena.
Ilpoenosuposamo
CBOMCTBA
HE3HAKOMBIX
METAJIOB II0
IIOJIOKEHHIO B
MEPUOINYECKOMN
CHCTEME
XUMHYECKUX
anemenToB /JI. U.
Menpaeaeena.
Yemanasnusame
MPUYUHHO-
CJIEJICTBECHHEIC
CBSI3U MEXK]Y
CTPOECHHEM aTOMa,
BHUJIOM XMWY ECKOU
CBSI3U M TUIIOM
KPUCTAJINYECKON
pEemETKH y
METaJIJIOB —
MPOCTHIX BEIIECTB U
HUX COCJIMHEHUN

Crtpoenue
aToMa.
Xumnueckas

CBA3b

13

Humezpuposamp
CBEICHUS 110
(busznIecKoi
reorpa(uu B 3HaHUS
0 XUMHUYECKOU
OpraHu3aluu
IIJIAHETBHI.
Xapaxkmepuzosams
XUMHUYECKUH COCTAB
T'€OJIOTUYECKUX
o6oJiouek 3emiin.
Paznuuamo
MUHEpabl U
TOpPHBIE MTOPOJIbI

OcHoBHBIE
3aKOHOMEPHOCT
U [IPOTEKAHUSA
XHMHYECKHX
peakuuii

24

Ilpeocmasnamo
nH(OPMAIHIO TIO
TeEME
«Knaccudukanus
XUMHYECKUX




peakuuii mo
pa3IMYHbIM
MpU3HaKamM» B BUJIE
Ta0JIHII, CXEM,
OIIOPHOT O
KOHCIIEKTa, B TOM
YHCIIE C
MIPUMEHEHUEM
cpenctB UKT.
Boinoauamo
TECTOBBIE 3aJaHUs
IO TEME.
Xapaxkmepuzosams
OKHMCJINTEJIBHO-
BOCCTAaHOBUTEILHEIC
peakiuu,
OKHUCIIUTEIIb U
BOCCTAHOBUTEIIb.
Omauuams
OKHCJIMTEIIEHO-
BOCCTAHOBUTEIIHHEIC
peakiuu oT
peakiuii oomeHa.
Banucwvieams
ypaBHEHUS
OKHCJIMTEIIEHO-
BOCCTAHOBUTEIILHEI
X peaKuui C
IIOMOIIBIO METOJa
3JIEKTPOHHOTO
OajnaHca

XuMuueckas
TEeXHOJOT U

12

PackpriBath posb
XUMHYECKOT'O
MPOU3BOJICTBA, KaK
MPOU3BOIUTEIb-
HOM CHIIBI
obmiecTBa.
XapaKkTepru3oBaTh
0O11IMEe U YaCTHEIE
Hay4YHbIE
MIPUHIIUIIBI
XUMHYECKOT0
MPOU3BOJICTBA.
CpaBHuBaTh
MPOU3BOJICTBA
aMMMaKa 1
METaHoJIa B CBETE
BaKHEHIIIMX
TOHATHI
XUMHYECKOH
TEXHOJIOTUH.
XapaKTepru3oBaTh




TaKue BaKHEHIIme
HaIpaBJICHUS
Hay4YHO-
TEXHUYECKOTO
mporpecca, Kak
OHMOTEXHOJIOTUA U
HAHOTEXH OJIOT U

Hcmonas30BaTh
TOJTy4YEHHbIE
3HAHU [0 XUMHH B
OBITY
Pacno3naBanus u
UICHTU(DUKAINN
BaKHEH X
BEIIECTB 1
MaTepuasos;

. OIIEHKH

Xumus B ObITY U .
Ka4yeCTBa NMUThEBOU

6 Ha ciay:KOe 12 i 1
oLecTBa BOJBI U OTJICIbHEIX
IMUIICBBIX
MIPOJYKTOB;
.
KpPUTHYECKO
U OLIEHKU
JIOCTOBEPHOCTH
XUMHYECKOH
uH(popMmanuu,
IIOCTYTIAIOIIEH U3
Pa3IMYHBIX
HCTOYHHUKOB
HUTOI'O: 136 9 4
TPEBOBAHMUS K YPOBHIO
MHOJI'OTOBKHU BBIITYCKHUKOB 10-11 ki1accos

B pesynbraTe n3yueHuss XaMu# Ha YriIyOJI€HHOM YPOBHE YUEHUK JIOJDKEH

3HATL/TIOHUMATh

. POJIb XUMHUHU B €CTECTBO3HAHHH, €€ CBSI3b C IPYTHUMH €CTECTBEHHBIMHU HAayKaMH, 3HAUCHUE

B )KU3HH COBPEMEHHOT'O OOIIECTBA;

. BOKHEHIIME XUMHYECKHUE MOHSTHS: BEIIECTBO, XUMUUECKUM 3JIEMEHT, aTOM, MOJIEKYJIa,

Macca aTOMOB M MOJIEKYJI, HOH, paJuKaJl, ajuIOTPOIHs, HYKJIUAbl U U30TOIBI, aTOMHBIE -, P-, d-
opOuTanM, XMMHUYECKasl CBS3b, DJIEKTPOOTPULATEIBHOCTb, BAJIEHTHOCTh, CTENEHb OKHCIIEHUS,
rubpuausanus opOuTaeil, MpoCTpaHCTBEHHOE CTPOEHHE MOJIEKYyJ, MOJb, MOJSIpHas Macca,
MOJIIDHBI 00BEM, BELIECTBA MOJEKYJSIPHOIO U HEMOJEKYJSIPHOIO CTPOEHUS, KOMIIJIEKCHBIE
COEAMHEHMSI, JUCIEPCHBIE CUCTEMBl, HCTUHHBIE PACTBOPBI, AJIEKTPOIUTHYECKAS UCCOLMALINSA,
KHCIIOTHO-OCHOBHBIE PEAKIMHM B BOJHBIX PacTBOpaXx, FUAPOJN3, OKUCIEHUE U BOCCTAHOBJIICHHUE,
3JIEKTPOJIU3, CKOPOCTh XMMHUYECKON PEaKIMU, MEXaHU3M PEaKLUH, KaTaJu3, TenaoBoi 3dext
peaKIiK, SHTAJbIMS, TEMIoTa 00pa30oBaHMs, SHTPOIHUS, XUMHYECKOE paBHOBECHE, KOHCTaHTa
paBHOBECHS, YIIEPOAHBIN CKeleT, (QyHKUMOHaNbHAs TIpylma, TOMOJOTUs, CTPYKTypHas H
MPOCTPAHCTBEHHAs H30MEpHs, WHIAYKTUBHBIHK M Me30MepHbI 3(hdexTs, 3aexTpodu,
HYKJI€O0()UJII, OCHOBHBIE THUIIBI PEAKIIUN B HEOPTaHUYECKOH U OPraHWYEeCKON XUMHU;




. OCHOBHbBIE 3aKOHbl XMMHU: 3aKOH COXPAHEHUS MacChl BEIIECTB, MEPUOJUUECKAN 3aKOH,
3aKOH TOCTOSIHCTBA COCTaBa, 3aKOH ABOrajapo, 3akoH l'ecca, 3aKOH JEHCTBYIOIIMX MacC B
KUHETUKE U TEPMOJIMHAMUKE;

. OCHOBHBIE€ TE€OPUHM XHMHH: CTPOCHHUS aTOMa, XUMHUYECKOM CBSI3H, SJIEKTPOJIUTUYECKON
JMCCOIMAIIMU, KHUCIOT W OCHOBAaHWM, CTPOCHHS OpPraHUYECKUX COCIMHEHUN (BKIIOYAs
CTEPEOXUMHUIO), XUMUUECKYIO KHHETUKY U XMMUYECKYI0 TEPMOJNHAMUKY

. KJIacCU(PUKAIUIO M HOMEHKIIATYPY HEOPTraHUYECKUX U OPraHNYECKUX COCIMHCHUN;
. MIPUPOJIHBIE HCTOYHUKHU YTIIEBOJOPOIOB U CIIOCOOBI UX MepepadoTKy;
® BCIICCTBa WU MaTcpualibl, IMHUPOKO HCIIOJIB3YyCMBIC B IMPAKTUKE: OCHOBHBIC MCTAJJIBI H

CIUIaBbl, TpaduT, KBapl, CTEKJO, IIEMEHT, MHUHEpaJbHbIC YAOOPEHHs, MHHEpPaJIbHbIE W
OpraHMYeCcKUue KUCJIOTHI, IIEI0YH, aMMHAK, YTIEBOIOPObI, (PEHON, aHUIIMH, METaHOJ, 3TaHOIL,
STHJICHTIIMKONb, TIHWIEPUH, (QOpPMANbIeTH, AaleTalbIeru, aleToH, TII0KO03a, Ccaxaposa,
KpaxMmall, KJIeT4aTKa, aMHHOKHCIIOTHI, OCIIKHA, UCKYCCTBEHHBIE BOJIOKHA, KAyYyKH, IUIACTMACCHI,
YKUPBI, MbLJIa U MOIOIIIME CPECTBA;

yMEThb
. Ha3bIBaTh U3YUYCHHBIE BEIIECTBA M0 «TPUBUATHLHOW» M MEXAYHAPOAHONH HOMEHKIIATypam;
. OTIPEENATh: BAJICHTHOCTh U CTENEHb OKUCICHHUS XMMUYECKHX JIEMEHTOB, 3apsij] MOHA,

TUNl XUMHUYECKOH CBS3U, IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ, THUIl KPUCTAJUIMUYECKOU
PELIETKH, XapaKTep Cpenbl B BOAHBIX PACTBOPAX, OKHCIUTENIh U BOCCTAHOBUTEIb, HAMPABIICHUE
CMEIIEHUS] pPAaBHOBECHS TMIOJ] BIHUSHUEM pa3IUYHBIX (PAKTOPOB, H30MEPHl U TOMOJIOTH,
NPUHAJISKHOCTh BEIIECTB K PAa3jIMYHBIM KJIACCAM OPraHUYEeCKUX COEIMHEHUN, XapakTep
B3aMMHOI'O BJIMSIHUSI aTOMOB B MOJIEKYJaX, TUIIbl PEAKIMI B HEOPraHUYECKOM U OpraHu4yecKon
XUMUU;

. XapaKTepU30BaTh: S- , P- U d-3JIEMEHTHI IO UX MOJOKEHUIO B MIEPHOIUYECKON CUCTEME
JI.M.MenneneeBa; o0mue XMMHYECKHE CBOHMCTBA METAJUIOB, HEMETAJIOB, OCHOBHBIX KJIACCOB
HEOPraHWYECKUX  COEJAMHEHUW; CTPOGHME U  CBOMCTBA OPraHUYECKUX  COEJUHEHUU
(YyrmeBomopomoB, CupTOB, (DEHOJIOB, albJACTUAOB M KETOHOB, KapOOHOBBIX KHCIIOT, aMHHOB,
AMUHOKHUCIIOT U yTJIEBOOB);

. OOBSICHATH: 3aBUCIMOCTh CBONCTB XUMHUUYECKOT'0 DJIEMEHTa 1 00pa30BaHHBIX UM BEIIECTB
OT TmoJiokeHust B mnepuoanueckon cucrteme J[.M. MeHnneneeBa; 3aBHCUMOCTh CBOWMCTB
HEOPraHWYECKUX BEIIECTB OT HMX COCTaBa M CTPOCHHS; MPHUPOAY M CIIOCOOBI 00pa3oBaHMS
XUMHUYECKON CBSI3U; 3aBUCHUMOCTh CKOPOCTH XHMHMUYECKOW PEaKIUU OT Pa3IUyHbIX (HaKTOPOB,
PEaKIIMOHHON CIIOCOOHOCTH OPraHMYECKUX COSAMHEHHM OT CTPOSHHUS X MOJIEKYJT;

. BBIMIOJIHATh ~ XMUMHYECKHH  OKCHEPUMEHT  IMO:  pacClo3HAaBaHUIO  Ba)KHEHIIMX
HEOPraHWYECKUX U OPraHMYECKUX BEUIECTB; IMOJYUYEHUIO KOHKPETHBIX BELECTB, OTHOCSIIMXCS K
M3Y4YEHHBIM KJIaCCaM COEANHEHUN;

. IPOBOJIUTH PACYETHI IO XUMUYECKUM (HOpPMYJIaM U ypaBHEHUSM PEaKIIMii;

. OCYIIECTBJISATh CAMOCTOSITEIILHBIA MOMCK XUMHUYECKOW MH(MOPMAIMU C UCIOJIb30BAHUEM
pa3sIUYHBIX HCTOYHUKOB  (CHPABOYHBIX, HAYYHBIX W HAYYHO-TIONYJSIPHBIX — W3JIaHHM,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HTepHETA); MCIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTHH
Ui 00paboTKU U nepefayu HHPOPMAIIMK U €€ PEeICTaBICHHs B pa3IHuHbIX (opMax;
UCMOJIb30BaTh MPUOOPETEHHBIE 3HAHUS M YMEHHS B TPAKTUYECKOH JEATENbHOCTH U
IOBCEIHEBHOM KU3HHU JIIS:

. MMOHMMAaHHUS TJI00AJBHBIX MPOOJIEM, CTOALIMX IEpell YeIOBEYECTBOM: SKOJIOIMUECKHUX,
JSHEPreTUYECKUX U ChIPbEBBIX;

. OODBSICHEHMSI XHMUYECKUX SBJICHHMM, MPOUCXOJAAUMX B NpuUpoie, OBITY U Ha
IIPOU3BOJICTBE;

. 9KOJIOrMYECKU I'PaMOTHOTI'O MIOBEACHNS B OKPYKAIOILEH CpEE;

. OLICHKM BJIMSAHMS XUMHUYECKOIO 3arps3HEHUs OKpPYXKAloIled Cpeabl Ha OpraHusMm

YeJI0BeKa U IPYTHe )KUBBIE OPraHU3MBI;
. 6e3omacHoi paboTHI ¢ BelllecTBaMHU B 1abopaTopuu, ObITY U Ha POU3BOJICTBE;



° OIMpCACICHNUA BO3MOXHOCTH IPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B Pa3jIMYHBbIX

YCIIOBUAX U OUCHKHU UX HOCJ'IGI[CTBPIFI;

. pacrno3HaBaHus U UACHTU(PHUKAIIMY BaXKHEUIITUX BEIIECTB U MAaTEPHUAJIOB;
. OLICHKH KayeCTBa MUTHEBOM BOABI U OTJIECJIbHBIX MUILEBBIX IPOIYKTOB;
. KPUTUYECKON OIICHKH JIOCTOBEPHOCTH XUMHUYECKOH HWHQOpMAIU, MOCTYIMAMIICH H3

Pa3JIMYHbIX HCTOYHHUKOB.
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