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HNOACHUTEJIBHASA 3AIINCKA

[Tpemmaraemasi mporpaMma Mo XUMHUHU PACKPBIBAET COJCPKAHUE OOYUCHHSI XUMUU YIAIUXCS
10-11 kmaccoB o01eo0pa3oBaTeIbHBIX OpraHU3alMi Ha yIIyOJIeHHOM ypoBHe. Paccumrana Ha 3
yaca B Hememo. OOmee kommuectBo 204 waca. Ilporpamma cocTaBieHa Ha OCHOBE
DyHIaMEHTAIILHOTO sIJIpa CONepKaHus 00IIero oOpa3oBaHusi, TpeOOBAHUIN K Pe3yIbTaTaM OCBOCHUS
OCHOBHOHI  oOpa3oBarenpbHOW mporpamMmbl  cpenHero (momHoro) oOmiero  oOpa3oBaHUS,
Mpe/CTaBlIeHHbIX B DenepasbHOM TOCYIapCTBEHHOM OO0Opa30BaTeIbHOM CTaHAApTE CPEIHEro
(mosHOTO0) 00IIIEr0 00pa30BaHKS U MPUMEPHOHN POrpaMMBbI TI0 XUMHH CPEIHETO (TIOJIHOT0) O0IIero
o0Opa3oBaHHs.
Conepxkanne OOy4YeHHS pEalM30BaHO B YyUYeOHMKAX XHMHH, BBITYIICHHBIX H31aTEIHCTBOM
«IIpocsemenue»: Epemun B. B. Xumusa. Yryonenusiii yposenb. 10 knacc. / B.B. Epemun, H.E.
Kyspmenko, B.W. Tepenun, A.A. Jlpozmos, B.B. Jlynun; mon pex. B.B. Jlynuna. — 12-¢ wusn.,
crepeotunnoe. — M.: [IpocBemenue, 2025. — 446 c.
—Epemun B. B., KysemenkoH. E., [lpoznos A. A., Jlynun B. B. Xumus 11 knacc (yriyOsneHHBbIH
YPOBEHB).
Hacrosmee mocobue peanusyer o01ue ey cpeaHero (IoJHoro) oomero oopa3oBaHusi, aBTOPCKUE
UJIeH Pa3BUBAIOIIETO, COBPEMEHHOIO, HAy4YHO 0OO0CHOBAaHHOTO Kypca XUMHH, BHYTPU IPEeIMETHbIC U
MeXTpeaMeTHBIE cBsi3u. [locobue mpemycmarpuBaeT GOpMHPOBAHIE YHUBEPCATBHBIX YUCOHBIX
JNEUCTBHUM ydaluXcs, IO3BOJISET OCYIIECTBISATh CHCTEMHO-/IEATEIbHOCTHBIN U
MIPAKTUKOOPHUEHTUPOBAHHBIN TTOIXO/IBI B O0yUEHUH.

COJEP/)KAHUE OBYYEHUS

10 xaace (3 4 B Hexemto, Beero 102 4y, u3 HUX 3 Yy—pe3epBHOE Bpemsi)

Tema 1. IloBTopenue u yriyoJjenue 3Hanui (184)

ATOMHO-MOJIEKYISIPHOE yueHHE. BemecTBa MOJIEKYIIPHOTO U HEMOJEKYJISPHOIO CTPOECHHUS.
KauecTBeHHBIN M KOJTMYECTBEHHBIN COCTaB BellecTBa. MoJsipHas 1 OTHOCUTEIbHASI MOJIEKYJISIpHAS
Macchl BeniecTBa. MoibpHas 101 1 MaccoBasi A0JIs1 3JIEMEHTA B BELIECTBE.

Crpoenue atoma. AtomHasi opOutainb. [IpaBusa 3amoaHeHUsT MEKTPOHAMU aTOMHBIX OpOUTasIeH.
BanenTtHbie anektponsl. [lepuoanueckuii 3akoH. @OpMyIUpOBKa 3aKOHA B CBETE COBPEMEHHBIX
MPEJCTABICHUN O CTPOEHUHU aroma. M3MeHeHre CBOMCTB 3JIEMEHTOB U UX COECAMHEHHI B Iepruoaax
U TpyIIax.

XHAMHUYECKasi CBA3b. OJIEKTPOOTPHULIATENBHOCTh. Buapl Xumudeckod cCBsA3U. VOHHas CBA3b.
KoBanentnas HemounsipHas W mojsipHas cBsi3b. OOMEHHBIM M JTOHOPHO-AaKLENTOPHBIM MeXaHU3M
o0pa3oBaHMsI KOBaJEHTHOM MOJSpPHOW CBA3M. leomeTpusi Moiekynabl. MeTammudeckas CBS3b.
BonoponHas cBsi3b. ArperarHbleé COCTOSHUSI BELIECTBA. THUIBI KPUCTAJUIMUECKHUX PELIETOK:
aTOMHas1, MOJIEKYJISIpDHASI, HIOHHAs, METAJUTMYECKasl.

Pacuetsl o ¢opmynam u ypaBHeHUsSIM peakuuid. ['a3oBble 3akoHbl. YpaBHeHHe Kiaiinepona—
MenneneeBa. 3akoH ABoraipo. 3aKOH 0ObEMHBIX OTHOIICHHH. OTHOCHUTENbHAS TUNIOTHOCTH Ta30B.
Knaccupukamuss XMMHUYECKHX peakIuil Mo pa3INYHbIM IpU3HAKaM CpaBHEHHs. l3MmeHeHue
CTETIEHU OKMCIIEHHUS AJIEMEHTOB B COeQUHEHHSIX. OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH.



Oxucnenue U BoccTaHoBleHHe. OKHUCIUTENN U BOCCTAaHOBUTENH. MeToa ANeKTpOHHOro OajaHca.
IlepmaHranar kanausi KaKk OKUCJIUTEb.

Baxueiline Kigaccel HEOPraHMYECKHUX BeEIIECTB. [eHeTnueckass CBS3b MEXAYy Kiaccamu
HEOpPraHWYECKHUX coequHeHui. Peakimu nonnoro oomena. ['maponus. pH cpensl.

PactBoppl. CrocoObl BbIpaKeHHs] KOJMYECTBEHHOIO COCTaBa pacTBOpa: MaccoBas JIOJs
(mpoTleHTHAsT KOHIICHTpAIMs), MOJIIpHAs KOHIEeHTpanus. KommoumgHele pacTBOpbl. Dddekt
Tunpana. Koarymsuus. Cunepesuc. KommekcHble coenuHeHus. COCTaB KOMIUIEKCHOTO HOHA:
KOMIUIEKCOOOpa3oBarenp, juranasl. KoopauHanmonHoe umcino. HomeHkiaTypa KOMIUIEKCHBIX
COETMHEHUM.

JdemMoHcTpanuu.

1. O6pa3ipl BElIECTB MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUS.

2. Bosronka nona.

3. Onpenenenye KUCIOTHOCTH CPeibl IIPU MOMOILY WHIUKATOPOB.

4. Opdexr Tungans.

5. ObpazoBaHNe KOMIUIEKCHBIX COSMHEHHH MEePEXOAHBIX METAJIOB.

JlaGopaTtopHbie ONBITHI.

1. Peakuiuu nOHHOTO OOMEHa.

2. CBoiicTBa KOJIJIOMJIHBIX PACTBOPOB.

3. I'maponus cosieid.

4. TlonyueHue U CBOMCTBA KOMIUIEKCHBIX COCIMHEHUM.

IIpakTuyeckas padora Ne 1.BrinonHeHne sKCIepUMEHTANIBHBIX 33/1a4 110 TeMe «PeaknuonHas
CTIIOCOOHOCTH BEIIECTB B PACTBOPAX).

KonTpoabnas padora Nelno teme «OCHOBBI XUMUNY.

Tema 2. OcHOBHBIE NOHATHS Oprannyeckoi xumuu(13yq)

[Ipenmet opranndeckoit xumuu. OcoOEHHOCTH OPTaHUYECKUX BEHIECTB. 3HAYCHHE OPraHUYECKOM
xumud. IlpuynHBl MHOrOOOpa3susi OPraHUYECKUX BEIIECTB. YIVIEPOJIHBIM CKEJNET, €ro THIIbL:
IUKINYEeCcKue, alukiandeckue. KapOonukinueckre u reTepolrKIndecKrue cKeneTol. Buibl cBszeit
B MOJIEKyJIaX OPraHMYEeCKUX BEILECTB: OJMHApHbIC, /BOMHBIE, TpOMHHBIE. V3MeHeHue 3Hepruu
CB3€M MEXJIy aroMaMM YIIEpoAa IpH YBEIMYEHUM KpaTHOCTH CBA3U. HacelieHHble u
HEHACBILICHHbIE COCMHEHMS.

DJEeKTPOHHOE CTPOEHHEe M XMMHYECKHE CBA3M atoMma ymiepoaa. [mOpuamsauus opOurtaneil, ee
TUTIBI JUISI OPTaHWYECKHX COEIMHEHWi:SP3,5p2,5p. OOpazoBaHue G- W T-CBsI3€H B MOJIEKyJax
OpPraHUYECKUX COECAVMHEHUM.

OcHOBHBbIE TIOJOKEHUS CTPYKTYPHOI TEOPUH OPraHUYECKUX COeTMHEHUN. XMMHUECKOE CTPOCHHUE.
CrpyktypHas ¢opmyna. CTpyKTypHas U NMPOCTpPAHCTBEHHas u3oMepus. M3omepus yriepogHoro
ckenera. M3omepus nonoxeHus. MexkiiaccoBasi nzomepus. Buabl npocTpaHCTBEHHOW M30MEPUH.
OnTnueckass uzomepuss. ONTUYECKHME AHTUNOABI. XHUPAIbHOCTb. XHpAJIbHBIE U axUpajbHbIC
MOJIEKYJIBL.

I'eomerpuueckass usomepust (yuc-,mpanc-uzomepust). I'omomnorus. I'omonoru. I'omonoruueckas
pazHocTb. [oMonornyeckue psasl.

OnektponHsle 3pdexTsl. CrnocoObl 3amuceil peakiuii B opranudeckoil xumuu. Cxema u
ypaBHEHHE. YCIOBHS MpoBeneHus peakiuii. Kimaccudukanus peakiuii OpraHudecKux BEIIECTB 10
CTPYKTYpPHOMY TPHU3HAKY: 3aMEUICHHE, MPUCOEAVNHEHHE, OTLIEIUIEHWE. MeXaHM3MBbl DPEaKIUil.
Crioco0sI paspeiBa CBsI3H yrepoA-yriepoa. CBOOOIHBIE paarKaibl, HyKICO(DHUIIbI U AIEKTPO(HIIHL.
Knaccupukamuss opraHndeckux BemIeCTB W peakiuil. OCHOBHBIE KIJIACChl OPraHMYECKUX
coequHennii. Knaccudukanus opraHuyYecKUx COEIUHEHUH MO0 (QYHKIHMOHAIBHBIM TIpyIMIIaM.
DJIEKTPOHHOE CTPOEHME OPraHWYECKUX BELECTB. B3auMHOE BIMSHHME aTOMOB W TPYII aTrOMOB.
WnnyktuBHbli UM Me3oMmepHbIt addextsl. IlpencraBnenne o pe3oHance. Homenknarypa
OpraHMYecKHUx BemiecTB. MexayHapoJHas (cucTeMaTH4ecKas) HOMEHKJIAaTypa OpraHMYecKUX
BEIIECTB, €€ MNpuHLUIBL. PannonanbHas HoOMeHknarypa. OKHCIEHHME M BOCCTAHOBIIEHUE B
OpPraHUYECKOW XUMUH.

Jemoncrpauuu.l. Mozaenu opraHu4eCcKUX MOJIEKYJI.



Tema 3. YiieBogopoasbi (25 4.)

Aaxanbl. CtpoeHue Mmojekynsl MeraHa. [lonstue o xoHdopmarusx. OOmmas XapakTepucTHKa
Kjacca, (QU3MYECKMEe M XMMHUYECKHE CBOMcTBa (TOpeHMe, KaTaJUTUYEeCKOe OKHCIIEHUE,
raJJIoreHUpPOBaHNE, HUTPOBAHUE, KPEKUHT, TUPOJIN3). MeXaHu3M peakliuy XJIOpPUPOBAaHUS METaHa.
Ankanbl B ipupojie. CHHTETHYECKHE CIIOCOObI MOTY4YEHUS alIKaHOB. MeTOo/bI OIy4EHUs aJIKaHOB
W3 alKUITaIoreHUI0B (peakius Bropra), nekapOoKCHIMpoBaHueM colieli KapOOHOBBIX KUCIOT H
3JIEKTPOJIN30M PACTBOPOB COJICH KapOOHOBBIX KUCIOT. [[puMeHeHne ankaHoB.

Hukiaoankanbl. OOmas XapakTepucTHKa Kiacca, (U3WYecKHe CBOMCTBAa. Bunuel m3omepuwn.
HanpsokeHHble M HEHaNpsDKEHHbIE LMKIBL. XHUMHMYECKHE CBOMCTBAa IMKJIONpONaHa (rOpeHue,
TUIPUPOBAHUE, TPUCOCIUHEHHE TaJOr€HOB, TaJOT€HOBOAOPOAOB, BOJBI) U IMKJIOrEKCaHa
(ropeHue, XxJopupoBaHue, HUTpoBaHue). IlomydyeHue LUKIOAIKAaHOB U3  AJKaHOB U
JUTaJIOr€HAJIKAaHOB.

Adxkenbl. O01as xapakrepucTuka kiacca. CTpoeHue MosieKyibl dTiieHa. duznyueckue cBoHCTBa
aJKeHoB. leoMerpuueckas H30MEpUsl AJIKEHOB. XHWMHYECKHME CBOMCTBA AaJKEHOB. Peakiuu
IIPUCOEAVHEHHUS 110 KPaTHOM CBSI3U — I'MAPUPOBAHUE, FaJIOT€HUPOBAHNE, THPOraJIOTEHUPOBAHUE,
runparanus. [IpaBuno MapKkoBHHUKOBA U €r0 OOBSICHEHHE C TOYKM 3PEHUS AIIEKTPOHHON TEOpHUH.
B3aumoneiicTBue ajikeHOB ¢ OPOMOM M XJIOPOM B I'a30Boi (haze min Ha cBeTy. OKHCICHHE aJIKEHOB
(ropeHue, OKHMCIEHHE KUCIOPOIOM B NMPUCYTCTBUU XJIOpUJIA NAJJIaAMs, MO AecTBUEM cepelpa,
OKHCJICHHE TOPSYUM IMOAKHUCICHHBIM PacTBOPOM I€pMaHraHaTa Kajus, OKucieHue no Baruepy).
[Tomumepusanus. [lonydeHue ankeHOB W3 AKAHOB, AJKWITAJOTCHHUJIOB U JIUTAJIOTCHAIKAHOB.
IIpumeHeHne STHUIIEHA U IPONJICHA.

Aaxaauensl. Kinaccudukanust TueHOBBIX yriieBogopoaoB. ConpsoKkeHHbIe AueHbl. Du3ndeckue u
XMMHMYECKHE CBOWCTBAa JMBMHWIA M u3onpeHa. 1,2- m 1,4-npucoenunenue. Ilonumepusanus.
Kayuyku. Bynkanuzanus kayaykoB. Pesuna u 20ouut. Cunte3 OytaaneHa u3 OyTaHa M 3TaHOJA.
Aaxunbl. O61mas xapakrepuctuka. CTpoeHre MoJeKyibl aneTiieHa. Pu3ndeckue U XMMUYECKUe
CBOMCTBAa QJKMHOB. Peakuum mpUCOENMHEHMS TaJOT€HOB, TaJIOT€HOBOAOPOIOB, BOJBI.
I'mppupoBanue. Tpumepusauus u gumepusanus aneTwieHa. KucIOTHbBIE CBOMCTBAa aJKUHOB C
KOHIIEBOM TPOWHOM CBs3bI0. AnleTuiubl. OKUCICHHE aJIKHHOB PACTBOPOM MEpMaHraHaTa Kajusl.
IIpumenenue anermnena. KapOuanblii Meton momyueHus aneruieHa. [Iuponus merana. Cunres
AJIKWHOB AJIKWJINPOBAHUEM allCTUIINIOB.

Apenbl. Ilonstne 06 apomarmuynoctu. IlpaBuno Xrokkens. beH301 — cTpoeHue MOJEKYIBbl,
¢usnueckue coiictBa. ['omonornueckuid pan Oenzona. M3omepust Au3aMelIeHHbIX OEH30JI0B Ha
npuMepe KCUIoioB. Peakuuu 3amenieHus B O€H30JbHOM s1pe (TaJloreHUpOBaHUE, HUTPOBAHUE,
ankuinpoBaHue). Peakuny npucoenuHeHus: K 6eH30:1y (THAPUPOBAaHUE, XJIOPUPOBAHUE HA CBETY).
OcobeHHoCcTH XUMHMM ankuwiOeH3010B. IIpaBuna opHeHTalMM 3aMecTUTeNed B  peakLusax
3ameneHus. bpomupoBanue um HUTpoBaHME TONyoda. OKHCIEHHE aJKUIOEH30JI0B PacTBOPOM
nepMaHrasara kanus. ['anoreHupoBanue ajakuiIOeH3010B B 00KOBYIo 1ienb. Peakiust Brop-
na—®uTTHra Kak MeTOJ] CHHTe3a aJKWIOeH3010B. CTHUpPONA Kak MpUMeEp HENpeIebHOIO
apOMaTU4ECKOrO COCAUHEHUS.

[IpuponHbie UCTOYHUKH YITIEBOAOPOAOB.. [IpUpoaHbIii U MONYTHBIN HEQTSIHBIE Ta3bl, UX COCTAB,
ucnonb3oBanue. HedTs kak cmech yrneBogopoaoB. IlepBuunas u BTopuyHas nepepaboTka HeTH.
Pudopmunr. KamenHslit yrons.

I'eneTnueckas cBsA3b MEKIY KJlaccaMu yIIEBOJOpo0B. KadecTBEHHBIE peaKkI[Mi HAa HENPEAEIbHbIE
YITIEBOJOPO/IBI.

I'anoreHonpon3BoaHbie yIJIeBOAOPOAOB. Peakuuy 3aMelieHUs TajoreHa Ha T'MAPOKCHII,
HUTPOTPYMILY, HHaHOTpyMIy. JleficTBHEe Ha rajJoreHnpon3BOJHbIE BOJHOTO U CIIMPTOBOTO pacTBopa
menour. CpaBHEHHE PEaKIIMOHHON CIIOCOOHOCTH allKUJI-, BUHUII-, (PeHMI- U GEH3UITaJIOreHUI0B.
Hcnonp3oBaHue rajoreH MpPOU3BOAHBIX B ObITY, TexHHMKe U B cuHreze. I[loHstue o
MarHMMOpraHn4eckux coennHeHusax. [lomydyenne alkaHoB BOCCTaHOBIEHUEM

MOJAIKAaHOB HOJIOBOAOPOAOM. MacHuiiopeanuueckue coeOuHeHus.

JdemoncTpanuu.

1. BpomupoBaHue rekcaHa Ha CBETY.



2. I'opeHue MeTaHa, STUJICHA, alleTUJICHA.

3. OTHOIIeHWE MeTaHa, ITUJIEHA, alleTH/IeHA W OEH30Jla K pacTBOpaM IEpMaHTaHaTa Kaiws U
OpOMHOI1 BOJIE.

4. OxucneHue Toayosia pacCTBOPOM MEpMaHTaHaTa Kajusl.

5. IlonydyeHue 3TuJIeHA peaklMel AeTUApaTallid 3TAaHOJA, alleTUIeHa —THIPOJIU30M KapOuia
KaJIbLIMSL.

6. llomyueHue cTupona AENOIMMEPU3ALUEH MOJUCTUPOIA W HCIBITAHUE €ro OTHOLIEHUS K
pacTBOpy Il€pMaHIraHara Kajusl.

JlabGoparopHblie onbiTbl. COCTaBiIeHHE MOJETIEH MOJIEKYJ ajlkaHOB. B3anumojielicTBUEe ajJKkaHOB C
6pomoM. CocTaBieHre MOIEIel MOJIEKYI HeTIPEIeIbHBIX COSTMHEHHH.

IMpakTuyeckas padora Ne 2.CocraBieHue MoOAeIEH MOJIEKYJT YITIEBOJAOPO/IOB.

IIpakTnueckas padora Ne 3.IlonydeHne STUIEHA U OIIBITHI C HUM.

KontpouabHasi padora Ne 2 no teme « YIieBOI0POIbI».

Tema 4. KucJiopoaconepxxaime opranudeckune coequHeHusi(19q)

Cnuptbl. Homenknarypa u nu3omepusi cnuptoB. TokCHYeCKoe ACHCTBUE HA OpraHU3M METaHoJIa U
sTaHoja. PU3NYECKHE CBOMCTBA MPENEIbHBIX OAHOATOMHBIX CIHUPTOB. XHUMHUYECKHE CBOMCTBA
CHUPTOB (KUCIIOTHBIE CBOMCTBA, PEaKlUMU 3aMeIlleHUs THAPOKCHIBLHOM TpYIIbl Ha TajoreH,
MEXMOJEKYIsIpHass ¥ BHYTPUMOJIEKYJISpHas  Jlerujparauus,  OKHCIEHUE,  peaKluuu
YTJIEBOJIOPOJTHOTO pajinKaja). AIKOToNsAThl. [ Uaponus, ankuinupoBaHue (CUHTE3 MPOCTHIX 3(UPOB
1o Bunbsamcony). [IpombiiieHHbIN CHHTE3 MeTaHo1a. MHOTOaTOMHBIE CTUPTHL. DTUIICHTIIMKOIb U
IMIEepUH, uX (U3MYECKHe W XHUMHUYecKhe cBoiicTBa. CHHTE3 [MOKCaHa W3 STUJICHIIIUKOJIS.
TokcuuHocTh 3THEHIIMKONSA. KauecTBeHHass peakuusi Ha MHOroaroMHble crnupThl. IIpocTeie
3¢upbl KaKk HM30MEpbl MPEIENIbHBIX OJHOATOMHBIX cHUPTOB. CpaBHEHHE UX (UBHUECKUX H
XMMHUYECKHX CBOMCTB cO cniupTamu. Peakius paciienieHus: IpocThiX 3(pUpoB HOT0BOJOPOIOM.
®enoabl. Homenknarypa u usomepus. BzauMHoe BiIusHHE TpYIIl aTOMOB Ha mpumepe ¢eHoda.
dusnueckue M XMMHUYECKHE CBOWCTBAa (peHosa u Kpe3onoB. KucnorHeie cBoicTBa (DEHOIOB B
CpaBHEHHU cO chupramu. Peakuum 3amemnieHuss B OEH30JIBHOM Kouiblie (TaJoreHHpOBaHUE,
HutpoBanue). Oxucnenue ¢penonon. KauecTBennsie peakiuu Ha ¢penon. [Ipumenenue genomna.
KapGonuibHble coequHeHHsi. DIEKTPOHHOE CTPOEHHE KapOOHWIBHOW Tpymmbl. ANbAETHABI U
KeToHbl. Pu3nyecKkrue CBOWCTBA (popManbpleruja, aueTaiblerunaa, auerona. [lowamue o kemo-
EHONILHOU maymomepuu KapOOHUNbHbIX coeOuHeHul Peakiuyu MpHCOEANMHEHUsS BOJbI, CIUPTOB,
LIMaHOBOAOPOAA U ruApocynbdura HaTpusi. CpaBHEHHE PEaKIIMOHHON CIIOCOOHOCTH ajbAETUIOB U
KETOHOB B PEaKLUsAX MPUCOEANHEHN. Peakiuy 3aMeeHnss aToMoB BOJOPO/Ia MPH 0-yTIIIEPOAHOM
arome Ha rainoreH. Ilonmumepuszanus ¢opmanbaeruaa u aueranbaeruna. Cummes cnupmos
gzaumooeticmeuem  KapOOHUNbHLIX — coeOuHeHull ¢  peakmusom I punvapa.  OKucIeHUE
KapOOHWIBbHBIX coequHeHn. CpaBHEHHE OKMCICHHS albJErHJ0B U KETOHOB. BoccraHoBieHue
KapOOHWJIBHBIX COEIUHEHUN B CHUpThl. KauecTBEHHBIE peaKIMM Ha albACTUIHYIO TPYIIIY.
Peaxyuu anvoonvno- kpomornosou konoencayuu. OcodeHHOCTH Popmabe-

runa. Peakuus hopmanbaeruaa ¢ heHOIOM.

KapGoHoBble KHCI0TBI. DIIEKTPOHHOE CTPOCHHE KapOOKCHIIbHOM rpynmbl. [oMonornyeckuit pss
MIpeIeTbHBIX OJHOOCHOBHBIX KapOOHOBBIX KUCIOT. DH3NUECKUE CBOMCTBA KApOOHOBBIX KUCIIOT Ha
IIpUMEpPE MYpPABbUHOM, YKCYCHOH, NIPONHOHOBOM, NAJbMUTHHOBOM M CTEapUHOBOW KHCIOT.
XuMHUYECKHe CBOWCTBA KapOOHOBBIX KHCIOT. KucinoTHble cCBOHCTBa (M3MEHEHHE OKPACKH
MHMKAaTOPOB, pEaKIIMK C aKTUBHBIMH METaJUIaMU, OCHOBHBIMH OKCHaMH, OCHOBAHUSIMHU, COJISIMU).
N3meHeHne cuiibl KapOOHOBBIX KUCIIOT MPH BBEIEHUU JTOHOPHBIX U AKIENITOPHBIX 3aMECTHTENEH.
B3aumogeiicTBre kKapOOHOBBIX KHCIIOT CO CIIUPTaMH (peakuus drepudukaium). ['anorenupoBanue
KapOOHOBBIX KHCIOT B OOKOByI0 Iiemb. OCOOEHHOCTH MYpaBbMHOM KHCIOTHL. Bakneiimme
MIPEJICTaBUTENN KJlacca KapOOHOBBIX KHCIOT WM HMX mpuMeHeHHe. [lomyueHue MypaBbHHOU H
YKCYCHOM KHCJIOT B IPOMBIIIUIEHHOCTH. Bhiciine kapOoHoBbIe KuCIOTHL. [1laBeneBas kucnoTa Kak
MIpeJICTaBUTENb JTUKapOOHOBBIX KHUCIOT. [IpencraBieHne O HENpeAeNbHbIX U apOMaTHYECKUX
kucaoTax. OcoOEHHOCTH UX CTPOEHUS U CBOWCTB. 3HaYeHHE KapOOHOBBIX KUCIIOT.



DyHKIHOHAJIbHbIC TNPOU3BOAHbIC KapOOHOBBIX KHCJIOT.. [lomydyeHne XJIOpaHTUAPUIIOB U
aQHTUAPUIOB KHUCIOT, HMX Truaponu3. IlomyueHue CHOXKHBIX 3(UPOB C HCHOIB30BAaHUEM
XJIOPAHTHAPUAOB U aHTHAPUAOB KHUCIOT. CHOXKHBIE 3QUPHI KaK U30MEpbl KapOOHOBBIX KHCIOT.
CpaBHeHue (pU3MUECKUX CBOWCTB M PEAKIIMOHHON CIIOCOOHOCTH CIIOKHBIX 3(UPOB U U30MEPHBIX
UM KapOOHOBBIX KHUCJIOT. [uaponu3 cinoxHbeix 3¢upoB. CHHTE3 CIOXKHBIX 3(UPOB (HEHOIIOB.
Crnoxuble 3¢hupbl HeopraHuueckux kKuciot. Hurpormuuepun. Amussl. Conu KapOOHOBBIX KHCIIOT,
WX TEPMUYECKOE PA3JIOKEHHWE B MPUCYTCTBUU Mienouu. CHHTE3 KapOOHWIBHBIX COEIUHEHHIMA
pas3oKeHHEM KaIbLIMEBBIX COJICH KapOOHOBBIX KUCIIOT.

JdemoHcTpaumu.

1. B3aumozeiicTBre HATPUS C ITAHOIIOM.

. OKucieHue 3TaHoaa OKCUIOM MEAHU.

. T'openue stanona.

. B3aumoneiictBue mpem-0yTHIIOBOTO CIIUPTA C COJITHOW KMCJIOTOM.

. KauecTBeHHas peakuusi Ha MHOTOATOMHbBIE CIIUPTHI.

. KauectBeHHbIe peakuiuy Ha GEHOBI.

. Onpenenenue anbAerui0B IpU MOMOIIN KaYECTBEHHBIX PEaKLUM.

. OKuceHue apIeruoB IepMaHraHAaTOM KaJusl.

. Ilomy4enune cnoxHbBIX F3PHPOB.

JlabGopaTopHbie ONbITHI.

5. CBolicTBa 3TUJIOBOTO CIUPTA.

6. CBolicTBa IJIMIIEpUHA.

7. CpoiicTBa ¢enona. KauecTBeHHBIE peakiuy Ha ()EHOIBI.

8. CpoiicTBa GopmanuHa.

9. CBolicTBa YKCYCHOU KHUCIIOTHI.

10. Conu kapOOHOBBIX KHCIIOT.

IIpakTnueckas padora Ne 4.Ilonyuenue 6pomaTaHa.

IIpakTHyeckas padora Ne S5.IlonyyeHue anerona.

IpakTuyeckas pad6ora Ne 6.[loydeHne yKCyCHOM KHUCTOTHI.

IIpakTnyeckas padora Ne 7. [lonydyeHne sTunanerara.

IIpakTnueckas paGora Ne 8. Pemenue dSKcepUMEHTANBHBIX 3ajad IO  TeMe
«Kucnoponconepskaiiyie opraHn4ecKue BEILECTBAY.

Kontpoabnas padora Ne3 no teme «Kucnopoacoaepxaiine opraHuuecKkie BEIIeCTBay.

Tema 5. A30T- u cepocoaep:kaiue coequHeHus (64)

Humpocoeounenusn. Onexkmponnoe cmpoenue Humpoepynnsi. Ilonyuenue HumpocoeouneHul.
Bspuviguamuie sewjecmeaa.

Amunbl. M3omepus amuHOB. llepBuuHbIC, BTOpHYHBIE M TpPETUYHBIE aMHHBL. DU3HUYECKUE
CBOMCTBA NMPOCTEUININX aMHUHOB. AMHHBI KaK OpraHH4YecKne OCHOBaHMsA. CONM aJIKMIAMMOHHS.
AJNKUIMpOBaHWE W AlWIMPOBAaHUME aMUHOB. Peakuuu amMMHOB C a30TUCTOM  KHCIIOTOM.
Apomarnueckue amMuHbl. AHWIMH. B3auMHOE BIMsSIHME TpYINIl aTOMOB B MOJIEKYJIE AHMJIMHA.
XUMHUYECKHE CBOWCTBA aHWIMHA (OCHOBHBIC CBOMCTBA, PEAKIIMU 3aMEIICHUS B apOMaTHYECKOE
SAIpO, OKHCICHUE, ayunuposanue). uazocoeounenus. IlomydeHne aMUHOB W3 CHHPTOB H
HuTpocoenuHennil. [Ipumenenne anmnnHa. Cepoopranndeckue coenuHenus. lIpencrasimenne o
CEepOOPraHMYECKUX CcoequHEeHUsX. (OCOOEHHOCTM WX CTPOEHUS M CBOWCTB. 3HauyeHHE
CEPOOPraHUYECKUX COCTUHEHUH.

I'erepouukiabl.. @dypan u 1OUPPOA KAk MPEACTABUTENN IISITUWICHHBIX TI'€TEPOLUKIIOB.
DJIEKTPOHHOE CTpPOEHUE MOJeKynbl nupposia. KucimoTHeie cBoiicTBa muppona. Ilupuaumn kak
MIPECTABUTEND IIECTUYIEHHBIX TE€TEPOLUKIIOB. DJIEKTPOHHOE CTPOECHHUE MOJIEKYJBl MUPHINHA.
OcHoOBHbIE CBOWCTBA MUPUJIMHA, PEAKIIUU 3aMELIEHUS C apoMaTHdeckuM siaipoM. [Ipencrasnenue
00 UMHa3051€e, TUPUANHE, TypUHE, TyPUHOBBIX U MUPUMUAMHOBBIX OCHOBAHHSIX.
JdemoHcTpaumu.

1. OcHOBHBIE CBOMCTBA aMUHOB.

2. KauecTBeHHBIE peakllMM HA AaHWJIVH.
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3. AHUIIMHOBBIEC KPaCUTENH.

4. O6pa31bl TETEPOLUKINICCKUX COSTUHECHUN.

JlaGoparTopHblie onbIThl. KauecTBEHHBIE peaKIIMY HA aHWUJIMH.

IIpakTnyeckas padora Ne9.PemnieHue skcriepUMEHTANbHBIX 3a/ad IO TeMe «A30TconepiKalue
OpraHUYECKHE BEILIECTBA.

Tema 6. Buosiornyeckn akTuBHbIe BelecTBa(14y)

Kupbl Kak ciokHble 3QUpPbl IHIEPUHA U BBICHIMX KapOOHOBBIX KHUCIOT. OMBIICHHE XKHPOB.
I'maporennzanys xupoB. Mbu1a Kak COJIM BBICIINX KapOOHOBBIX KHUCIIOT.

YraeBoabl. MoHo-u aucaxapuipl. DyHKIMM YIIIEBOAOB. buonormyeckas pojip YIIEBOIOB.
I'moko3a — ¢u3uUeckue CBOWCTBA, JMHEHHAas W LUKIMYecKas (opMbl. Peakmuu IIFOKO3bI
(oKHCIeHHEe a30THOM KHCIOTOH, BOCCTAHOBIIEHHWE B IIECTUATOMHBIA CHOUPT), KayeCTBEHHbBIC
peakuuMd Ha DIIOKO3y. bpokeHue 1moko3bl. DpyKkTo3a Kak H30MEp DIIIOKO3BL. Pubosza u
ne3okcupu6o3a. [lousamue o enuxozuoax.

Jucaxapuabl. Caxapo3a Kak IpeAcTaBUTEIb HEBOCCTAaHABIMBAIOIINX JUcaxapuioB. Marbmo3sa u
naxkmosa, yennoouosa. I'maponus nucaxapunos. [lonydenue caxapa U3 caxapHOW CBEKJIBL.
Honucaxapuapl. Kpaxman, mmkoreH, nemnono3a. KauecTBeHHas peakuus Ha Kpaxmall.
['upponu3 nonucaxapuaos.

HyxkJiiennoBble kucaorbl. Hykneosuael. Hykneoruael. HyknenHOBbIE KUCIOTHI Kak IIPUPOAHBIC
nonumepsl. Ctpoenne JJHK u PHK. I'unponu3 HykjIeHHOBBIX KUCIOT.

AMHMHOKHMCJIOTBI Kak aMm{orepHble coennHeHusi. Peakiuu ¢ KHUCIOTaMH U OCHOBaHHUSIMHU.
ObpazoBanue cnoxHbix d¢upos. [lentuasl. [lenTtuanas cBA3b. AMUIHBIA XapakTep MEMTHIHOU
cBsa3u. lunponu3 nmentuaos. benku. IlepBuuHas, BTropuyHash U TPETUYHASL CTPYKTYphl OEJIKOB.
KauectBenHble peakinu Ha OETKU.

JdemoHcTpaumu.

1. PacTBOpUMOCTB yIJIEBOJOB B BOJIE U ITAHOJIE.

2. KayecTBeHHbIE peaKIMK Ha IITIOKO3Y.

3. O0pa31pl aMUHOKHCIIOT.

Jlaboparopuble omnbiThl.11. CBoiicTBa mItoKo3bl. KauecTBeHHass peakiusi Ha IJIIOKO3Y.
Omnpenenenue Kpaxmaina B IpoAyKTax nutanus. 12. LIBeTHble peakuun 6€IKoB.

Kontpoabnass padora Ne 4 mno Teme «A3oTcoaep aliue M OHOJIOTMUYECKH AaKTHUBHBIC
OpPraHUYECKHE BEUIECTBAY.

Tema 7. BbicokoMosieKyJIsIpHbIE cOoeMHeHnsI(44)

[TonsATHE O BBICOKOMOJEKYISAPHBIX BellecTBax. [lonmumepnsanys 1 NOIMKOHACHCANS KaK METO/IbI
CO3/aHMs MOJIMMEPOB. DnactoMmepbl. [Ipupoansiii 1 cuHTETHYECKU Kaydyk. ComoiuMepusariusi.
CoBpeMeHHbIE IUIACTHKH (TIONMATHIIEH, TOJUIPONWIEH, MOJIUCTUPON, MHOIMBHUHUIXIOPU],
dbroporact, moaudTWICHTepedTanar, akpuia-0yTaaueH-CTUPOIbHBIM TUIACTUK, IMOJIUKAPOOHATHI).
[IpupoaHble U CUHTETHUYECKUE BOJIOKHA (0030D).

demoncTpauuu. 1. OOpasmsl mmactukoB. 2. Komekuus BosnokoH. 3. IlomukonaeHcarus
STUIICHIJIMKOJIA C TepeTaaeBoil KHCIOTOM.

JlaboparopHuble onbiThl. 13. OTHOIIEHHE CHUHTETUYECKHUX BOJOKOH K pacTBOpaM KHCIOT U
LIEJIOYEH.

IIpakTnueckas padora Ne 10.PacniozHaBaHue MIaCTHKOB.

IIpakTnyeckas padora Ne 11.PacriozHaBaHne BOJOKOH.



11 kaacc (3 yaca B Heaeso, Bcero 102 yaca)

Tema 1. HemeTtasibl (314)

Kaaccndukannsa HeopraHu4ecKux BellecTB. DJIEMEHThl METAJUIbl U HEMETAJUIbl U UX IT0JIOKEHHUE
B [lepnonuueckoii cucreme.

Bonopoa. Ilomydenue, ¢u3udeckne W XUMHUYECKHE CBOWCTBAa (peaklMd ¢ MeTalUlaMH |
HEMeTaJlJlaMH, BOCCTaHOBJIEHHE OKCHUJIOB U couiet). ['uapubl. TOMIMBHEIE 27I€MEHTHI.

I'asnorenbr OOmias xapakTepucTHKa MOATpyInbl. @DHU3HUECKHE CBOWCTBA IPOCTHIX BEIIECTB.
3aKOHOMEPHOCTH HW3MEHEHUS OKHUCIUTEIbHOW AaKTUBHOCTH TaJOr€HOB B COOTBETCTBHH C HX
IIOJIOKEHUEM B Iepuoauuyeckod tabmuue. [lopsok BBITECHEHHS TallOTEHOB M3 PacTBOPOB
raiorenuzioB. OcobeHHocTH XuMuUU (ropa. XJOp — TMOJIY4YEHHE B MPOMBIIUIEHHOCTH H
naboparopuu, peakuud C MeTaUlaMd W HeMeTajulaMu. B3aumoneicTBue xJiopa C BOIOH H
pacTtBopamu 1enodeil. Kucmoponuesie coenvHeHus xjiopa. [ MIOXJIOPUTHI, XJIOpaT U MEPXJIOPATHI
Kak THNH4YHbIe okuciauTend. OcobeHHocTn XuMun Opoma U nona. KadectBeHHast peakiusi Ha HOI.
["anoreHoBOOPO/IBI — MOJYyUYEHUE, KUCIOTHBIE U BOCCTAaHOBUTEIbHBIE CBOMCTBA. CoJsiHAs KUCIOTa
u ee conu. KauecTBeHHbIE peaklliy Ha rajJOreHH 1-UOHBI.

.JJ1eMeHThbI MOATrPyNNbI Kucaopoaa. OOmias XxapakTepucTuKa noArpynmnsl. @u3ndyeckue cBoiicTBa
mpocThiX BenlecTB. O30H Kak amnoTrponHas Moaudukamus kuciopoaa. [lomyuenue ozona. O30H Kak
okucaurenb. [lo3uTuBHAs W HeraTuBHasl Pojib 030HA B OKpyXkatouieil cpene. CpaBHEHHE CBOICTB
030Ha W Kuciopona. Boma u mepokcu BomOpoda Kak BOAOPOAHBIE COEIMHEHHUS KUCIOpOoAa —
cpaBHeHHE CBOMCTB. llepokcua Bojopoja Kak OKHUCIUTENb U BOCCTaHOBUTENb. [lepokcuisl
metaioB. Cepa. Amnorponus cepbl. DU3NYecKre U XUMHUECKHE CBOMCTBA Cephl (B3aUMOJICHCTBUE
C MeTajllaMHd, KHCIOPOJIOM, BOAOPOAOM, pacTBOpamMH IIejiouel, KHUCIO0TaMU-OKUCIUTEISAMU).
CepoBoopoa — Moyy4eHHe, KUCIOTHBIE U BOCCTaHOBUTEIbHBIE CBOMCTBA. Cynbbuasl. CepHUCTHII
ra3 Kak KHUCIOTHBIM okcuJ. OKHUCIUTENbHBIE M BOCCTAHOBUTENBbHBIE CBOMCTBA CEPHUCTOrO rasa.
[Tony4yeHne cepHUCTOrO ra3a B MPOMBIIUIEHHOCTH U Jlabopatopun. CepHUCTas KUCIIOTa U €€ COJIH.
Cepnpiii anrunpua. CepHas kucinorta. CBoWCTBa KOHLIEHTPUPOBAaHHOW M pa30aBIE€HHOW CEpHOMN
KHUCIIOTHI. J[elicTBME KOHLIEHTPUPOBAHHOM CEPHOM KHCJIOTBI Ha caxap, MeETalllbl, HEMETAJLIbI,
cynbdunbl. TepMuueckas ycTolunBoCTh cynb(aroB. KauecTBeHHas peakiusi Ha CEpHYIO KUCIOTY U
ee conu. Tuocepnas Kucioma u muocynoghamol.

DJieMeHTHI MOArpynmnbl azora. OOmas xapakTepucTuka noarpynmnsl. dusmyeckue CBONCTBA
pocThIX BemecTB. CTpoeHue Moiekyasl a3zora. du3nueckre M XMMHUYECKHE CBOWMCTBA a30Ta.
[TomyuyeHue a3oTra B NMPOMBIIIIEHHOCTH U jJaboparopuu. Hutpuasl. AMMHak — e€ro mojydyeHue,
¢usnyeckre u XxuMudeckue cBoiictBa. OCHOBHBIE CBOICTBAa BOJHBIX pacTBOpoB ammuaka. Coiu
ammonus. IloBenenue cosneil aMMOHMSI TpU HarpeBaHWH. AMMHAK Kak BOCCTAHOBUTEIb.
ITpumenenne ammuaka. Oxkcuapl a3ora, UX noiyudeHue u cBoicTBa. Okcun azora(l). Oxucnenue
okcuaa azora(ll) xucinopomom. Jumepuzamus okcuma azora(IV). Azorucras KuciaoTa U €€ COJIH.
HuTpuThl Kak OKUCIUTENN U BOCCTAHOBUTENIH. A30THasi KUCIOTa — (PU3UUECKHE U XUMHUECKHE
CBOMCTBA, noiydyeHne. OTHONIEHUE a30THOW KHUCJIOTHI K METaulaM M HEeMeTaJllaM. 3aBUCUMOCTH
IIPOAYKTA BOCCTAHOBJIEHUS! a30THOM KUCIIOTBHI OT aKTUBHOCTH METalljla U KOHIIEHTPAUN KUCJIOTHI.
Tepmuyeckast yCTOMYMBOCTh HUTPATOB.

®ochop. Amnorponus ¢pocdopa. Xumuueckue cBoiictBa ¢ocdopa (peakiuu ¢ KUCIOPOIOM,
rajjoreHaM, MeTajlslaMHi, CJIOXKHBIMH BEIECTBAMU-OKUCIUTEISIMH, Ineraodamu). [lomydenue wu
npumeHenne ¢ocdopa. Pochopusrii anruapun. OprodocdhopHas u MetadochopHas KUCIOTH U UX
comu. KavectBennass peaknus Ha optodocdarsl. Paznoswcenue opmogocghoprou Kuciomol.
THupoghocghoprasn kucnoma u nupogocgamor. @ochunsl. Dochun. Xropuosr gocghopa. Oxcuo
gocopa(lll), pocpopucmas kucroma u ee conu.

Yrnepon. Amnorponus yriepona. CpaBHEHHE CTPOEHUS M CBOMCTB rpadura u anmasza. OyminepeH
KaKk HOBas MOJICKyJsipHas ¢opma yriepoaa. [paden kak MoHocio rpadurta. YIIepomaHbIe
HaHOTPYOKHU. YT0oJb. AKTUBUPOBAHHBIN yroib. AncopOuus. XuMudeckue cBoiictsa yris. Kapousl.



Imaponus kapOuaa kanblus W KapOuaa amoMuHus. KapOuapl nepexofHblX METaIoB Kak
cBepXIpouHble Marepuanbl. Oxcuuel yriepopa. OOpa3oBaHHE yrapHOTO Trasza IPH HETOIHOM
CrOpaHuu yIys. Yrojb U yrapHelil ra3 Kak BOCCTaHOBUTENU. Peakuyst yrapHOro rasa ¢ pacriaBaMu
menoueid. CuHTe3 (HOpMHATOB M OKCANATOB. YIIEKUCHBIA ra3. YroibHas KHCIOTa U €€ COJIH.
[ToBeneHnue cpeaHUX U KUCIBIX KAPOOHATOB MIPU HAIPEBAHUU.

Kpemnuii. CoiicTBa npocToro BemecTBa. Peakiuu ¢ XJopom, KUCIOPOIOM, paCTBOPaAMU IIEJIOUEH.
Oxkcun KpemMHusl B IpUpose U TexHuke. KpeMHHeBble KUCIOTHI U UX COJMU. ['MIpOIU3 CUIIMKATOB.
CunaH — BOOPOAHOE COEUHEHNE KPEMHHUS.

Bop. Oxcun 6opa. bopHas kucinora u ee conu. bypa.

Jemoncrpanun.l. Topenue Bomopona. 2. Ilomyuenue xsopa (ombiT B mpoOupke). 3. OMBITH €
OpomHO#1 BOs0#. 4. OKHCIMTENIbHBIE CBOMCTBA PacTBOpA rUMOXjopuTa HaTpus. 5. [InaBneHue cepsl.
6. ['openue cepsl B kucinopoje. 7. Bzaumoneiicteue xenesa ¢ cepoit. 8. ['openne cepoBogopona. 9.
Ocaxnaenue cyabdumo. 10. CpoiictBa cepHucroro rasza. 11. JleiicTBHe KOHIIEHTPUPOBAHHOM
CEpHOM KHUCIIOTHI HAa Meb U caxaposy. 12. PactBopenue ammuaka B Bojie. 13. OcHOBHBIE CBOMCTBA
pacTtBopa ammuaka. 14. Karanutudeckoe okucinenue ammuaka. 15. [lomyuenue okcuna azora(ll) u
€ro OKHucJeHue Ha Bo3ayxe. 16. [lelicTBue a30THOM KHCIOTHI Ha Mmenb. 17. [openue dochopa B
kucnopone. 18. IlpeBpamenue kpacHoro ¢ocdopa B Oenblii U ero cBedeHwe B TeMHOTe. 19.
BsaumogeiicrBue pocdopnoro anruapuna ¢ Bogou. 20. O0pa3suel rpadura, aamasza, KpeMHus. 21.
I'openue yrapuoro rasa. 22. TymeHue miaaMeHu yrJIeKUCIbIM ra3oM. 23. PaznoxeHnue Mmpamopa.
Jlaboparopuble onbIThl.l. [lonyueHue xymopa u u3yueHue ero cBOMCTB. 2. O3HaKOMIIEHHE CO
CBOMCTBaMHU XJIOpCcoOAep Kammx oroenuBareneil. KauecTBeHHass peakiusi Ha TaJlOT€HUI-HOHBI. 3.
CgoiicTBa Opoma, nofa u ux coiei. Paznoxenue nepokcuna Bogopoaa. OKUCICHHE MOIUI-HOHOB
MEPOKCUAOM BOAOpOJA B KHUCIOU cpene. 4. M3yueHune CBOMCTB CEPHOM KHUCIOTHI U €€ cojieH. 5.
N3yuenue cBOWCTB BOAHOTO pacTBOpa ammuaka. 6. CpoiicTBa cosieid ammonwus. KadecTBeHHas
peakuus Ha ¢ocdar-uon. 7. KauecTBeHHas peakius Ha KapOoHaT-MoH. PasmoxeHue
runpokapOonara Harpus. 8. VcnblTaHue pacTBOpa CHJIMKAaTa Harpusi HHAMKATOpOM. 9.
O3zHakomiieHHE ¢ 00pa3liaMu IPUPOIHBIX CUITUKATOB.

IpakTuyeckas padora Nel.[lomyuenue Bomopoaa.

IIpakTnyeckas padora Ne 2.IlonydeHne XJI0pOBOJOPOJA U COJITHON KUCIIOTBI.

IIpakTnueckas padora Ne 3.IlonyueHne ammuaka 1 U3y4eHHE €r0 CBOMCTB.

IIpakTnyeckas padora Ned.IlonyyeHne yrieKuciaoro rasa.

IIpakTnueckas padora Ne 5.BrinonHeHue 3KCIepUMEHTANIBHBIX 33]1a4 110 Teme «HemeTans.
KonTpoabnas padora Nelno teme «Hemeramnbn.

Tema 2. Metanibi (3049)

OO0mmii 0030p J1eMeHTOB MeTaJ10B. CBOMCTBA MPOCTBIX BELIECTB-METANIOB. MeTauinyeckue
Kpuctamnudyeckue pemerky. CriaBbl. XapakTepucThKa Harboliee U3BECTHBIX CIu1aBoB. [lomyuenue
Y IPUMEHEHNE METAJIJIOB.

lesounbie Metaabl. OOmas XapakTepUCTHKA MOATPYIIBI, XapaKTEpHbIE pEaklUUU HaTpus U
kanus. CBoiCTBa MIENOUHBIX MeTaJIOB. [loydyeHne menounsix Metawios. Cona u enKui

HaTp — Ba)XHEHIIME COCIMHEHMS Harpus. bepniumii, Mar#uii, IIeJOYHO3EMEJIbHBIE METAJLIBI.
Maruuii U kanabumii. Ux oOmas xapakTepucThKa Ha OCHOBE MoyokeHus B [lepuomnueckoit
cucreme sinemeHtoB JI. M. Menneneea u crpoeHust aromoB. Ilomydenue, ¢usmueckue u
XMUMHYECKHE CBOICTBA, MPUMEHEHNE MarHus, KaJbIUs U UX COeAMHEHUH. AM(POTEPHOCTh OKCHIA U
ruapokcusia Oepuuins. XKecTkocTh Bobl U cOCOOBI ee ycTpaHeHus. OKpacka IUIaMEHU COJISIMU
LIEJIOYHBIX U LETOYHO3EMEIbHBIX METAJUIOB.

AmomuHuii. PacripoctpaneHHOCTh B nipupoje, (u3nueckue 1 XuMHYEeCKUe CBOICTBa (OTHOILIEHHE
K KHCIIOPOJY, TaJIoreHaM, pacTBOpaM KHUCIIOT U IIeJouel, amoMoTepMusi). AM(OTEPHOCTh OKCUAA U
ruapokcnaa amtoMuHus. Comm amomuHus. [lonHoe pasimokeHHe BOAOW COJNIEM AFOMUHHUS CO
CJIaObIMH JIBYXOCHOBHBIMU KHCJIOTaMU. AJIFOMHUHATBHI B TBEPAOM BHJIE M B pacTBope. [Ipumenenue
amoMuHust. Coeourenus antoMuHUs 8 HUSUUX CIMENeHsAX OKUCTIeHUSL.

Os0Bo u cBuHen. Pu3znyecKue U XMMHUYECKHE CBOICTBA (PEAKIUMHU C KUCIOPOAOM, KHCIOTAMH),
npumenenue. Conu onosa(ll) u ceunna(ll). CBUHIIOBBIN aKKyMyIsSTOP.



Metanabl n0004HBIX HOArpynn. OcoOEHHOCTH CTPOCHHUS aTOMOB NEPEXOAHBIX METAJIIOB.

Xpom . duznyeckre CBOWCTBA, XMMUYECKUE CBOMCTBA (OTHOIIEHUE K BOJSHOMY Iapy, KUCIOPOY,
XJIOpY, pacTBOpaM KuCJIOT). l3MeHeHue OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX M  KHCIOTHO-
OCHOBHBIX CBOMCTB OKCHJIOB M THIPOKCHJIOB XpOMa C POCTOM CTENEHU OKUCIIEHHUS. AMpoTepHbIE
cBoiicTBa okcuaa u ruapokcuaa xpoma(lll). Oxucnenue coneii xpoma(lll) B xpomarsl. B3aumusie
IIEpPEXO0/Ibl XPOMATOB U IUXPOMATOB. XPOMaThl U IUXPOMAThl KaK OKUCIUTEIH.

Mapranen. Ou3znyeckue U XUMUYECKHE CBOMCTBA (OTHOIICHHE K KHUCIOPOAY, XJOpPY, pacTBOpam
kucnot). Oxeun maprania(IV) xak okucinurens U katanuzarop. IlepmManranar kanus kak
okucnurenb. Maneanam(VI) kanus u e2o ceoticmeaa.

Kenezo. Haxoxnenwe B mnpupoje. 3Hau€HHE XKeje3a JJisd opraHu3ma uyesnoBeka. Duszmyeckue
cBoiicTBa jxerne3a. CruiaBhbl jkese3a ¢ yriepoaoM. XUMHUUYECKUE CBOMCTBA ele3a (B3auMoeiCTBIE
C KHCJIOPOJOM, XJIOPOM, CEpOH, YIIEM, KUCIOTaMH, pacTBopamu coiiei). CpaBHEHHE KUCIOTHO-
OCHOBHBIX U OKHCJIMTEIbHO-BOCCTAHOBHUTEIBHBIX CBOWCTB ruapokcuaa xeneza(ll) u rumpokcuna
xeneza(lll). Conu xeneza(Il) u xeneza(lll). Meronsr nepeBoa coneit xeneza(ll) B

comu sxene3a(lll) u ob6parHo. OxucnurenbHble cBoMcTBa coenunenuid xkeneza(lll) B peakuusax c
BOCCTaHOBMTENSAMU (MOAMIOM, MebI0). LlManuiHple KOMILIEKCHI Kene3a. KauecTBeHHble peakuuu
Ha nonsl xene3a(ll) u (II1).

Menb. Haxoxnenue B mnpupozpe. dusznueckue M XUMHUECKHE CBOMCTBA (B3aUMOJEIICTBHE C
KHCIIOPOJIOM, XJIOPOM, cepoil, kucimoramu-okuciautensimu). Comu meau(Il). Menusiii kymopoc.
Ammuakarsl Meau(I) u menu(Il). Ilomydyenne oxcuma menu(l) BoccTaHOBIEHHEM THUAPOKCHIA
meu (1) rmroko30ii.

Cepebdpo. Puznyeckue U XMMHUYECKHE CBOMCTBA (B3aUMOJECIHCTBUE C CEPOil, XJI0POM, KHUCIOTAMU-
okucnurensimu). OcaxaeHue OKcuAa cepebpa MpH ACWCTBUM IIEIOYM Ha colu cepebpa.
AmMmmuakarsl cepedpa Kak okuciauTend. KadecTBeHHas peakiysi Ha HOHBI cepedpa.

3o0s0T0. OU3NUECKUE U XUMHUYECKHE CBOWCTBA (B3aUMOCICTBHE C XJIOPOM, IIAPCKOM BOIKOM».
CriocoOblI BbIIENIEHNUS 30J10Ta U3 30JJ0TOHOCHOM MOPO/IBI.

Hunk. ®uznueckne U XMMHUYECKHE CBONCTBA (B3aUMOJICICTBHE C TaIOTeHAMU, KUCIOPOAOM, CEPOH,
pacTBOpaMH KUCIIOT U 1Iesouei). AMQOTEpHOCTh OKCHAA U THAPOKCUIA ITUHKA.

PryTs. [IpencraBnenue o cBOMCTBAaxX PTYTH U €€ COEIUHEHHUSX.

Jdemoncrpanum. 1. Komnexnuss meramios. 2. Komnmekuus muHepanoB u pyd. 3. Komtekuus
«Anmromunuity. 4. Komnekuust «Kene3o u ero crutaBel» 5. B3aumopneicTBue HaTtpusi ¢ BOIOH. 6.
OxkpaimBanue MIaMEHU COJSIMU MIEJTOYHBIX U MIEJIOYHO3EMENBHBIX METAUIOB. 7. B3aumoneiicTue
Kanplus ¢ Bomoi. 8. IlnmaBnenue amomuHusa. 9. B3aumonelicTBue amoMuHus co 1ienodsto. 10.
B3aumogeiictBue xpoma ¢ consiHOM KucioToi 6e3 pocrtyna Bo3ayxa. 11. OcaxneHue ruapoxcuaa
xpoMa(Ill) m okucineHue ero mepokcuaoM Bopopona. 12. B3auMHble nepexoasl XpoOMaToB U
nuxpomaroB. 13. Paznoxenue nguxpomara ammonus. 14. Amomortepmus. 15. OcaxneHue
ruapokcuna skene3a(lll) u okucnenuwe ero Ha Bozmyxe. 16. Beimenenuwe cepebpa u3 ero coineit
JEWCTBUEM MEJIH.

JlaboparopHblie onbIThl. 10. OkpamvBaHue NIaMeHU COEAMHEHUSMU IIEJIOYHBIX MeTayuioB. 11.
O3HakoMJIEHHE C MUHEpaIaMU U BaKHEHIIMMU COETMHEHUSIMU IIET0YHbIX MeTaJuIoB. 12. CBolicTBa
COEIUHEHMI IIEI0YHbIX MeTauioB. 13. OxpammBaHME IJIAMEHM COJISIMHM IEIOYHO3EMEIBbHBIX
meTawioB. 14. CpoiicTBa MarHuga W ero coeguHeHui. 15. CBolcTBa cOoeqWHEHUN KalabIIHUS.
16.KecTtkocTh Boztbl. 17. B3aumozelicTBuE allOMUHUS ¢ KUCIOTaMU U mmenoyamu. 18. AmMpotepHbie
cBoiicTBa rumapokcuaa amoMunus. 19. Ceoiicmea onoea, ceunya u ux coeounenuti. 20. CBoiicTBa
coneil xpoma. 21. CBolicTBa Maprasua 1 €ro coeiuHeHui. 22. Mzyuyenue MuHepanoB xenesa. 23.
CpoiicTBa »kene3a. KauecTBeHHble peakiuu Ha HOHBI kenes3a. [lomyuenue okcuma meau(l). 24.
CBolicTBa MeAH, €€ CIUIaBOB U coeauHeHui. 25. CBolicTBa IMHKA U €r0 COCAUHCHUMN.
IIpakTnueckas padora Ne6.llomyueHune roppkoii coau (CEMUBOIHOTO Cyab(haTa MarHus).
IIpakTnyeckas padora Ne 7.IlonydyeHne anroMOKaIMEBBIX KBACLIOB.

IIpakTuyeckass paGora Ne8. BrinmosHeHue SKCHEpUMEHTANBHBIX 3a4ad IO TeMe «Meramisl
[JIaBHBIX MOATPYIIID.

IpakTuyeckas padora Ne9.[lomyueHue MmeaHOTO KyImopoca.



IpakTnyeckas padora Nel(.llonyyeHue xxene3HOro Kymnopoca.

IIpakTnyeckas padora Ne 11.BpinmonHeHHe SKCHEPUMEHTANbHBIX 3anad o Teme «Meramibsl
MOOOYHBIX TOATPYIIID.

Kontpoabnas padora Ne 2nio teme « MeTaisl».

Tema 3. CTpoenue atoMa. XuMu4ueckas cBs3b(84)

Crpoenne aroma. Hyknuasl. M3oTonel. Tunsl paguoakTUBHOIO pacnaja. TepMoOsIEpHbIN CHHTES.
[Tomydyenue HOBBIX 3MeMEHTOB. SlnepHble peakuuu. CTpoeHHE IEKTPOHHBIX 000JIOUEK aTOMOB.
[IpencraBnenure 0 KBaHTOBOM MexaHuke. KBaHTOBbIe uncia. AToMHble opOuTanu. Panuyc aroma.
DNeKTPOOTPULIATEIIBHOCTb.

Xumuueckas cBsi3b. Bujbl xumudeckoil cBsi3u. KoBanieHTHast CBS3b M €€ XapaKTePUCTUKU (JIJTMHA
CBSI3U, IOJISIPHOCTD, MOJSPU3YEMOCTb, KPaTHOCTH CBsI3K). MloHHAas cBsi3b. MeTaminueckas CBA3b.
Crpoenne TBepabIX Tell. Kpuctammueckue u amopdublie Tena. THUIBI KPUCTANTHYECKUX PELIETOK
METAJUIOB M MOHHBIX CO€MHEHNN. MexXMOeKyIapHble B3auMoaecTBusA. BogopoaHas cBA3b.
JemoncTpanuu. 1. Kpucrammueckue pemerku. 2. Mogenu MoJaeKyl.

Tema 4. OcHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX peakuuii(174)

TensioBoii 3(pdeKT XMMHYECKHUX PpeaKHuil. DHIOTEPMUUYECKUE M 3K30TEPMHMUECKHE PEaKIHHU.
3akoH I'ecca. Terora oOpa3zoBanus BeiecTBa. JHeprus cBs3u. [lonsTue 06 sHTanbnuu. [lonstue
00 »HTponMu. BTOpoii 3akoH TepMoauHaMuKu. JHeprust | mo6ca u KpuTepun caMOnpON3BOIBHOCTH
XUMHUYECKOUN peaKiuu.

CxopocTh XMMHMYECKHX peakuuil. 3aBUCUMOCTb CKOPOCTH PEeaKUUil OT MPUPOAbl pearupyronmx
BEILECTB, KOHLIEHTPALlMU PEareHTOB, TEMIIEPATypbl, HATHMYUS KaTalu3aropa, IO Id TIOBEPXHOCTH
pearupyromunx BemecTB. 3akoH neiictByromux mace. [Ipasuno Bant-T'odda. [lonstre 00 sneprum
aKTUBallMU U 00 SHEpPreTM4eckoM mpoduie peakiuu. [OMOTeHHBII U TeTepOreHHbIN KaTaius.
[Ipumepbl KaTaquTHYECKUX MPOIECCOB B TEXHUKE M B JKUBBIX opraHuzMax. PepMeHThl Kak
OHMOJIOTMYECKHe KaTaau3aTophl.

Ooparumblie peaknun. Xumuyeckoe papHoBecue. [Ipuniun Jle lllarense. Koncranta paBHoBecus.
PaBHoBecue B pactBopax. KoHncrantsl gucconumanuu. Pacuer pH pacTBOpoOB CHUIIBHBIX KHCIOT U
uienoueil./Ipouzgeedenue pacmeopumocmu.

Panx axkruBHOCTM MeTa/uIOB. [loHATHE O CTaHZApPTHOM DIEKTPOAHOM IOTEHLMANE U
ANIEKTPOJABMKYIIECH Cuile peakuud. XUMUYECKHE HCTOYHMKH TOKA: TajJbBaHUYECKHE 3IIEMEHTHI,
aKKyMYJISITOPbl M TOIUIMBHBIE OJIEMEHTBL. OJIEKTPOJIM3 PACIUIaBOB M BOJHBIX PacTBOPOB
AIIEKTPOJIUTOB. 3aKOHbI INEKMPONU3A.

JeMoHcTpanum.l. DK30TEpMUYECKHE U DHAOTEPMUYECKHME XUMHUYECKHE peakuuu. 2. TeruioBele
SIBJIGHUSI TIPU PACTBOPEHUU CEPHOM KUCJIOTHl U aMMMAYHOM CENUTPBI. 3. 3aBUCHUMOCTh CKOPOCTHU
peakuuu OT IPUPOABI BEIIECTB HAa IPUMEPE B3aUMOJECHCTBUS PACTBOPOB PA3INYHBIX KHCIOT
OJIJMHAKOBOM KOHIIEHTpAallMM C OJMHAKOBBIMU KyCOYKaMHu (TpaHyjJamMH) IIMHKA W OJMHAKOBBIX
KyCOYKOB Da3HBIX METaUIOB (MarHus, I[MHKA, JKeJle3a) C pPacTBOPOM COJISTHOW KHUCIOTHL 4.
B3anmoneiicTBue pacTBOpPOB CEpHOM KHCJIOTHI C PacTBOpaMH THOCYNIb(aTa HaTpHs pa3IudHON
KOHIIEHTpAIUK U TeMIleparypsl. 5. Pa3noxkeHune nepokcuia Bo1opoa ¢ MOMOIIbI HEOPraHUUECKUX
KaTaJn3aTopoB U MPUPOAHBIX 0OBEKTOB, COJIEPIKALINX KaTalasy.

JlaboparopHbie onbITbL.DAKTOPHI, BIUAIOLUINE HA B3aUMOAECHCTBHE METaJIa C PACTBOPAMHU KHCIIOT.
CMmenieHre XUMUYECKOTO PaBHOBECHS MPHU YBEITUUYEHUN KOHIIEHTPALIUU PEareHTOB U MPOIYKTOB.26.
Karanutnueckoe pa3noxeHne nNepokcua Bo1opoaa

IIpakTnueckas padora Nel2.CkopocTh XMMHUECKOM peakinu.

IIpakTnueckas padora Nel3.XuMuueckoe paBHOBECHE.

Konrpoabnas padora Ne3.TeopeTnueckne 0CHOBbI XUMUHU.

Tema 5. Xumuueckasi Texnoorus(74)

OCHOBHBIE TPUHLHUINBI XUMUYECKON TeXHOJIOTUU. [IpoM3BOACTBO CEPHOM KHUCIOTHI KOHTAKTHBIM
cnocoboM. Xumu3Mm nporecca. CeIpbe Ui IPOU3BOACTBA Cep-

HOUW KUCJOTBI. TEXHOJOTHYECKAs CXeMa MPOoLecca, MPOUECChl U anmnaparsl.

IIponsBoacTBo ammuaka. XuMH3M mporecca. OnpeneneHue ONTUMAIbHBIX YCIOBHHM ITPOBENECHUS
peakuuu. [IpyuHIMI HUPKYISLKU U €T0 peain3alys B TEXHOJIOTMUECKOM cxeMe.



Metamnyprusi. YepHas Metamnyprusi. JIoMeHHBIN Tporiecc (ChIpbe, YCTPOHCTBO JOMEHHOW IEYH,
XUMU3M 1porecca). [Ipou3BoacTBO cTanu B KUCIOPOAHOM KOHBEPTEPE U B AIIEKTPOIEUAX.
Opzanuueckuii cunme3s. Cunmeswl Ha ocHoge cunmes-2a3a.1Ipou3BOCTBO METaHOIIA.

DKoJOTHs U TpobIeMa OXpaHbl OKPYKAIOIIEH cpeibl. 3eeHass XUMHUSL.

Hemoncrpaumnu.l. Cpippe Il NPOU3BOACTBA CEPHOM KHUCIOTHI. 2. Mojenb KHUIAIIETO CJOA.
3.Kenesnas pyna. 4. O06pasibl CIIaBOB Kee3a.

Tema 6. Xumusi B ObITY U Ha cJ1yk0e 001ecTBa(9y)

Xumus . JKupel, OENKH, YIIeBOAbI, BUTaMHUHBL. [lumieBble H00aBKH, WX KiIaccU(DUKAIIHS.
3amnpelieHHbIe U pa3pellieHHble MuieBbie qo0aBku. JlekapcTBeHHbIe cpencTBa. Kpacku U MUTMEHTHI.
[TpuHIMIBI OKpaIIMBaHUs TKaHeH. Xumus B crpoutenbeTe. Llement, 6eton. CTeko U KepamuKa.
TpanuuuoHHBIE UM COBpEMEHHbIE KepaMudeckue Marepuaibl. CBepXIpoBOIAlIas KepamHKa.
bertoBas xumumsi. OtOenuBaronmue CpeacTBa. XUMHUS B CEIBCKOM XO3siiicTBe. MHCEKTHUIIUABI U
nectunuapl. CpeactBa 3ammThl pacTeHuil. PememenTsl. OCOOCHHOCTHM COBPEMEHHOW HayKH.
Mertonomnorust HaydHOTo uccaenoBanus./Ipogeccusa xumuxa. Mamemamuueckas Xumusi.

[Touck xumuueckoit nabpopmanuu. Paboma c bazamu OaHHbIX.

Jdemoncrpanum.l. ITumessie kpacurenu. 2. Kpamenue Ttkaneil. 3. OrOenuBaHue TkKaHeu. 4.
Kepamuueckue matepuanisl. 5. [[BetHbie cTekna. 6. Komnekius « TormmmBo U ero BUIBD».
JlabopatopHble onbIThbI.27. 3HAKOMCTBO C MOIOUIMMU  CpPEACTBAMHU. 3HAKOMCTBO C
orOenuBaromumMu cpeacrtsamu. 28. Kien. 29. 3HaKOMCTBO C MHUHEPAIbHBIMH yIOOPEHUSIMU U
M3Y4YEHUE UX CBOWCTB.

Kontpoabnas padora Ne 4.11toroBast KOHTposibHas paboTa.



Ilnanupyemblie pe3yibTaTbl 0CBOCHHS COAEPKAHUA Kypca

B ob6nactu mpeaMeTHBIX pe3y/bTaTOB 0O0pa30BaTebHOE YUYPEKACHHUE CPEIHEro OOLIero
o0pa3oBaHMs MPEAOCTABISET YUYCHHKY BO3MOXXKHOCTh Ha CTYIIEHU CpeIHEro (MOJIHOTo) o01ero
00pa3oBaHUs NIPU U3YUCHUH XUMHH

BoinmyckHuk Ha yriiy0J1eHHOM YPOBHE HAYYHTCH:
packpvléams Ha IPUMEpax pojib XUMUHU B (POPMUPOBAHUHN COBPEMEHHON HAyUHOU KapTHHBI MUpa

U B TIPAKTHUYECKOM JI€ATEIbHOCTH YEJOBEKa, B3aUMOCBI3b MEXAY XHUMHEH U JApYyrUMH
€CTECTBEHHBIMU HayKaMU;

ULIIOCMpUPOB8ams Ha NPUMEPAX CTAHOBJICHUE U SBOIIOLUIO OPraHUYECKOM XMMHUM KaK HayKH Ha
Pa3JIMYHBIX UCTOPUUYECKUX ITAIAX €€ Pa3BUTHUS;

ycmanasaueams TPUUUHHO-CIICACTBEHHBIE CBA3M MEXAY CTPOCHUEM AaroMOB XHMHUYECKUX
3JIEMEHTOB M MEPUOAUYECKUM HU3MEHEHUEM CBOMCTB XMMHUYECKHX JIEMEHTOB U MX COCAUHEHUI B
COOTBETCTBHHU C MOJIOKEHUEM XUMUYECKUX IEMEHTOB B EPUOJUYECKON CUCTEME;

aHanu3upoeamsv COCTaB, CTPOCHUE M CBOMCTBA BEUIECTB, NPHUMEHSSA IOJOKEHUS OCHOBHBIX
XUMUYECKUX TEOPUH: XUMHYECKOIO CTPOCHHUS OpraHudeckux coenuHeHuii A.M.bytieposa,
CTPOEHHUS aroMa, XUMHUYECKOW CBS3H, JJICKTPOJUTHYECKOM JUCCOLMALMM KHUCIOT U OCHOBAaHMIA;
YCTaHABJIMBATh NIPUUYMHHO-CJIEACTBEHHBIE CBSI3M MEXKJy CBOMCTBAMH BELIECTBA U €0 COCTABOM HU
CTPOEHHUEM;

npumensms TPAaBUJIA CHCTEMAaTUYECKOM MEXIyHapOAHOM HOMEHKJIATypbl Kak CpelcTBa
pa3nuyYeHus U UACHTU(UKAIIMN BEIIECTB [0 UX COCTaBY M CTPOCHHUIO;

cocmaenams MOJNEKYISIpHbIE U CTPYKTYpHbIE (DOpPMyNTbl HEOPraHWYECKUX U OpPraHHMYeCKHX
BEIECTB Kak HOocHUTesel nHGOopMaIK O CTPOCHUHU BEIIECTBA, €r0 CBOWCTBAX M MPUHAICKHOCTH K
ONPENEIICHHOMY KJIacCy COCIUHEHU;

00bACHAMb TPUPOAY U CIOCOOBI 00pa30BaHUS XMUMHYECKOW CBSI3M: KOBAJICHTHOW (IOJISIPHOM,
HETIOJISIPHOM), MOHHOM, METAJNTHYECKOM, BOJOPOJHON — C IIEJIbIO0 OINpPEACNICHUs] XUMUYECKOM
AKTUBHOCTH BEIIECTB;

xapaxkmepuzosams (PU3NUECKHE CBOICTBA HEOPraHMYECKUX W OpPraHMYECKHX BELIECTB U
YCTaHaBJIMBATh 3aBUCUMOCTh (DU3UYECKUX CBOMCTB BEIIECTB OT THIA KPUCTAIUNIMUECKON PEIIeTKH;

Xapakmepu306ams 3aKOHOMEPHOCTH B M3MEHEHUHW XUMHYECKHX CBOMCTB IMPOCTHIX BEIIECTB,
BOZOPOAHBIX COCIMHEHUH, BBICIIUX OKCHUJIOB U TUIPOKCHUJIOB;

npugooums TPHUMEPhl XUMHUYECKUX PEaKIUW, PpACKPBIBAIOIINX XapaKTepHbIE XUMHUYECKUE
CBOMCTBA HEOPraHUYECKUX M OpPraHMYECKUMX BEUIECTB M3YUYEHHBIX KIACCOB C  LEJBIO
WX UICHTH(PHUKAIUN U OOBSICHEHHS 00aCTH IPUMEHEHHS;

onpedensims MEXaHU3M pPEAKIMH B 3aBUCUMOCTH OT YCIOBUW TIPOBEACHUS PEAKIUU U
MIPOrHO3UPOBATh BO3MOXKHOCTBH INPOTEKAHUS XMMHUYECKMX PEaKIMi HAa OCHOBE THUIIA XUMHUYECKOU
CBSI3U U AKTUBHOCTH PEArEHTOB;



YCMAaHaenueams 3aBUCUMOCTb PEAKIMOHHOW CIIOCOOHOCTH OpPraHWYECKUX COEAMHEHHH OT
XapakTepa B3aMMHOIO BIIMSHHUS aTOMOB B MOJIEKYJaX C I€JbIO0 IPOTHO3MPOBAHUS IPOAYKTOB
peaxiuy;

YCMAaHasnueams 3aBUCUMOCTb CKOPOCTH XMMHYECKOH peakluu W CMEUIEHHsS XHMHYECKOro
paBHOBECHUS OT PA3IMYHBIX (AKTOPOB C LEIbIO ONpPEIeICHUS] ONTUMAIbHBIX YCIOBUHA MPOTEKAHUS
XUMHUYECKHUX IPOLIECCOB;

YCmManasnueams TEHETHMUYECKYI0 CBS3b MEXAY KJlacCaMHM HEOPraHMYeCKUX U OpraHWYecKHX
BEIIECTB i OOOCHOBaHMS MPUHLUUIHAIBHOW BO3MOXKHOCTH TMOJYYCHHS HEOPraHHYECKUX U
OpPraHMYECKUX COEIUHEHUM 3a/laHHOTO COCTaBa U CTPOCHUS;

noobupams PEareHThl, YCIOBHUS M ONPENENATh MPOAYKTHI PEaKIiii, MO3BOMSIONINX Pealn30BaTh
naboparopHble W MPOMBIIUICHHBIE CIIOCOOBI TOJyYEHHUs] Ba)KHEHIINX HEOPraHWYECKUX U
OpPraHMYECKUX BEILECTB;

onpedensimsy XapakTep Cpenbl B pe3yJabrare THAPOIM3a HEOPraHWYECKHMX U OPraHUYeCKHUX
BEIIECTB M TNPUBOJAUTH INPUMEPHl TUAPOJIU3a BEIIECTB B IIOBCEJHEBHOM JKM3HM 4YEJIOBEKa,
OMOJIOrMYEeCKUX OOMEHHBIX ITPOLECCcax U MPOMBIIIICHHOCTH;

npueooums  TPUMEPbl  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX  pEakUuii B NpHUPOJE,
IIPOU3BOJICTBEHHBIX MPOLECCaX U KU3HEAEATEIIbHOCTH OPTaHU3MOB;

00OCHOBBIBaTh MIPAKTUYECKOE UCIOIb30BAHNE HEOPIaHUYECKUX M OPraHUYECKUX BEILECTB M UX
peaxiyii B IPOMBIIIJIEHHOCTH U OBITY;

8bINONHAMbG XUMUYECKUH 3KCIIEPUMEHT MO PACMO3HABAHUIO M IOJYYEHHUIO HEOPraHUYECKUX U
OpPraHMYECKHUX BEILECTB, OTHOCSIIMXCS K Pa3jIMYHbIM KJIacCaM COEAMHEHMH, B COOTBETCTBUU C
NpaBUJIaMH W TpueMaMu 0e30MacHOM pabOThl C XMMHUYECKHMH BEIIECTBAMH U J1a0OpaTOPHBIM
000pyIOBaHUEM;

npo6ooums pacdeTbl Ha OCHOBE XMUMHYECKHMX (OpMYNT W ypaBHEHHH pEaKUWil: HAXOXKICHHE
MOJIEKYJISIpHOH (OPMYJIbI OpraHMYECKOro BEIIeCTBa IO €ro IUIOTHOCTH M MAacCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSIIMX B €ro COCTaB, WM IO MPOAYKTaM CrOpaHUs; pacdeTbl MaccOBOH J0JH
(Maccel) XMMHMYECKOTO COEIUHEHHs B CMECH; pacdyeTbl Macchl (00beMa, KOJMYeCTBa BEIIECTBA)
MIPOIYKTOB PEAKLMH, €CIH OJHO U3 BEIECTB JIaHO B U30BITKE (MMEET MPUMECH);

pacdeTbl MaccoBOM MM OOBEMHOM JOJMM BBIXOJA NPOAYKTAa PEAKIMU OT TEOPETUUYECKH
BO3MOXKHOTO; pacueTsl TEIUIOBOro 3¢ ¢eKTa peakiuuu; pacyeTbl 00bEMHBIX OTHOLIECHWH Ta3oB MpU
XMMHUYECKHX PEeaKIMsIX; pacyeThl Macchl (00beMa, KOJMUYECTBA BEIECTBA) MPOAYKTa PEAKLIUH, €CIIU
OJHO M3 BEIIECTB JaHO B BHUJAE pPAcCTBOpa C OIPENEICHHONW MAacCOBOM JOJE€H pacTBOPEHHOIO
BELIECTBA;

UCNnoIb306ams METOAbl HAYYHOTO TMO3HAHMS: aHAJIW3, CHUHTE3, MOJEIMPOBAHME XHMHUYECKHUX
MIPOLIECCOB U SIBJICHUN — IPU PEIIeHUN y4eOHO-UCCIIEAOBAaTEeIbCKUX 3aJlad M0 MU3YYEHHIO CBOMCTB,
€cnoco606 Noy4eHus U pacno3HABAHUs OP2AHUYECKUX GeUeCnE;

BJaJeTh TpaBWiIaMH O€30MacHOro OOpalieHuss C €AKUMH, TOPIOYMMH M TOKCUYHBIMU
BEIIECTBaMH, CPEICTBAMU OBITOBON XHMUU;

ocyujecmenams  TMOUCK XUMHYECKOM uHGOpMalMM 10 Ha3BaHUSAM, UIACHTU(HKATOpaM,
CTPYKTYpHBIM (hOpMyJIaM BELIECTB;

KpUmuyecky oyenusams W UHTEPIPETUPOBATh XMMUYECKYI0 MH(POPMAIMIO, COJAEepKAIIyIocs B
COOOIICHHUSAX CPEJICTB MacCOBOM MH(OpMaINK, pecypcax MHTepHeTa, HAyYHO-TIOMYJISIPHBIX CTAaThIX
C TOYKH 3PEHUSI €CTECTBEHHO -HayYHOU KOPPEKTHOCTHU B IIEJISX BBISBICHUS OIIMOOUYHBIX CY>KIACHUH
1 GOpPMHUPOBAaHUS COOCTBEHHOH MMO3UIINH;



ycmauaenuseams B3aUMOCBA3M MEXIYy (akTaMu WM TEOpHeH, NMPUYMHOM M CIEICTBUEM IIpH
aHaJM3€ MPOOJIEMHBIX CUTYalluii 1 0OOCHOBAHUH MPHUHUMAEMBIX PEIICHHI Ha OCHOBE XUMHUYECKHX
3HAHUI;

npedcmagiams TMYTH PEUICHUS TOOAJbHBIX NPOOJEM, CTOAMIMX IEpe] YeIOBEYECTBOM, H
NEPCIIEKTUBHBIX HANPAaBICHUN Pa3BUTUS XMMUYECKUX TEXHOJOTMH, B TOM 4YHCJIEC TEXHOJOTHH
COBPEMECHHBIX MAaTepUaIOB C Pa3IUYHON (YHKIHMOHAJIBHOCTBIO, BO30OHOBIISIEMBIX HCTOYHUKOB
CBIPBS, IEPEePabOTKH U YTHIM3ALUH ITPOMBIIUICHHBIX U OBITOBBIX OTXO/IOB.

BbInycKHUK Ha yIiTy0JI€HHOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYYHTHCS:

popmynuposeams 1eNb UCCICIOBAHMS, BBIIBUTATh U MIPOBEPSITH SKCICPUMEHTAIBHO THUIIOTE3bI O
XMMHUYECKUX CBOWMCTBAX BEIIECTB HA OCHOBE MX COCTaBa U CTPOCHUS, MX CIIOCOOHOCTH BCTYIAaTh B
XMMHUYECKUE PEAKIIUH, O XapaKTepe U MPOAYKTaX Pa3IMUHbIX XMMUYCCKUX PEaKIIHii;

CamMocmosimenbHo NIAHUPOSams ¥ TIPOBOAUTH XUMHYECKHE JKCIEPUMEHTHI C COOJIIOIECHHEM
npaBui 0e30MacHON PaboOTHI C BEIIECTBAMU H J1a00paTOpHBIM 00OPYIOBAHUEM;

UHmMepnpemupoeams JIaHHBIE O COCTaBE M CTPOCHHM BEIIECTB, IIOJyYCHHBIE C MOMOIIBIO
COBPEMEHHBIX (PU3NKO-XUMHYECKHX METOJIOB;

ONUCHIBAMb COCTOSIHUE DJIEKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX KBAHTOBO-MEXaHWYECKUX
IPE/ICTABICHUIN O CTPOCHUH aToMa JUTst OOBSCHEHUS PEe3yJIbTaTOB CIEKTPAILHOTO aHAJIN3a BEIIECTB;

Xapaxkmepu306ams POIb a30TOCOACPIKAIINX T'eTEPOLUKINIECKUX COCTUHEHHH W HYKJICHHOBBIX
KHCJIOT KaK BKHEHIINX OMOJIOTNYECKU aKTUBHBIX BEIECTB;

NPOCHO3UpPO6ams BO3MOXXHOCTh TPOTEKaHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PpEaKIIHH,
JIKALIMX B OCHOBE MPUPOTHBIX U TPOU3BOACTBEHHBIX MPOLIECCOB.

MertanpenameTHbie pe3yabTaThl Kypca
PeryasiTuBHBbIE YHUBepPCaIbHbIE YUeOHbIE el CTBUS
BbINyCKHUK HAy4YHTCH:

CaMOCTOSITENIFHO OMPECNATh LIENH, 33[aBaTh MapaMeTpbl U KPUTEPHHU, MO KOTOPBIM MOXKHO
OIPEICIHTH, YTO IeTb IOCTUTHYTA,

OLICHMBATh BO3MOXKHBIE MOCJEJCTBUS JTOCTH)KEHHS IOCTABICHHOW WEN B JESTEIbHOCTH,
COOCTBEHHOW JKM3HHM M JKU3HH OKPYKAIOIIUX JIFOZEH, OCHOBBIBASCh Ha COOOPAKEHHSX ITUKU U
MOpaJH;

CTaBUTh M (OPMYJIHPOBATH COOCTBEHHBIC 3a/Jadyll B 00pa30BaTENBHON JEATEIBHOCTH |
’KM3HEHHBIX CUTYaIIHsX;

OLICHMBATh PECYpPCHl, B TOM YHCJIE BpeMs U JpyrHe HeMaTepHaJbHbBIE PECypChl, HEOOXOIMMBIE
TUISL TOCTYKEHUS TIOCTABJICHHOM 11EJIH;

BBIOMpATh MyTh JTOCTH)KCHHS 1IEJTH, IUTAHUPOBATh PEIICHUE MTOCTABICHHBIX 3a/1a4, ONTUMH3HPYSI
MarepuaibHbIC 1 HeMaTepualibHbIC 3aTPaThI;

OpraHu30BbIBaTh  dQQGEKTUBHBIA  MMOWCK  PECYpCOB, HEOOXOMUMBIX  JUIS  JTOCTHIKCHHSI
IMOCTaBJICHHOM 11€JIH;

COTOCTABJIATH MOJYYCHHBIH PE3yJbTaT IeSITETbHOCTH C TIOCTABJICHHOW 3apaHee IENbIO.

IMo3naBare/ibHbIE YHUBEpPCAJIbHbIE YUeOHbIE TeiicCTBUS
BbInycKHUK HAy4YHTCH:

UCKaTh W HAXOAUTh OOOOIICHHBIE CHOCOOBI pelleHHs 3a/ad, B TOM 4YHCJE, OCYIICCTBISTH
pa3BepHYTHI HMH(MOPMAIIMOHHBIH IOWCK W CTaBUTh Ha €ro OCHOBE HOBbIE (y4eOHbIE U
MIO3HAaBaTeJIbHBIC) 33/1a4H;

KPUTUYECKH OI[CHUBATh U MHTEPIPETHPOBATh MH()OPMAIIHIO C pa3HBIX O3UIUHA, paclo3HaBaTh U
(bUKCHpOBaTh MPOTUBOPEYHS B HH()OPMAIIMOHHBIX HCTOUHHKAX;



UCIIOJB30BaTh  pPa3IMYHbIE  MOJEJIBHO-CXEMAaTHYECKHE  CPENCTBAa Ul IPEICTABIICHUS
CYIIECTBEHHBIX CBA3€H M OTHOLICHMH, a TaKyKe NMPOTUBOPEUMI, BBISABICHHBIX B MH(POPMALIMOHHBIX
HCTOYHMKAX;

HAXOIUTh U IPUBOAUTH KPUTUYECKHUE apTyMEHTHI B OTHOLICHUM JECHCTBUM U CYXKICHHUN IPYyroro;
CIIOKOMHO ¥ pa3yMHO OTHOCUTBHCSI K KPUTUYECKHMM 3aMEUaHUSM B OTHOLIEHHH COOCTBEHHOIO
CY’KJIEHHsI, PACCMaTpHUBATh UX KaK pecypc COOCTBEHHOI'O pa3BUTHS;

BBIXOJIUTh 3a paMKH Y4YeOHOro IpeaMeTa M OCYLIECTBIATh IieJICHANpaBICHHbIN IOUCK
BO3MOYKHOCTEH /ISl IIMPOKOTO IEPEHOCa CPEICTB U CIIOCOO0B JIeHCTBYS;

BBICTPaMBaTh MHIWBUAYAJIbHYIO OOpa30BaTENbHYIO TPACKTOPHIO, YUYHUTHIBAas OTPAHMYCHHUS CO
CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPaHUYECHUS;

MEHSATh U YEePKUBaTh Pa3HbIC TO3ULIMH B [I03HABATECIILHON JEATEIbHOCTH.

KomMMmyHuKaTHBHBIE YHHBepPCcaJIbHbIe YUeOHbIe el CTBUS
BbBINyCKHMK HAy4YUTCH:

OCYILECTBIJIATh JI€JOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHHUKAMH, TaK M CO B3pPOCIBIMU (Kak
BHYTpH 00pa3oBaTe]IbHOM OpraHM3aluu, TaK M 3a ee Ipeeramu), NoAOUpaTh MapTHEPOB IS
JIeI0OBOM KOMMYHMKALIUM HUCXONs U3 COOOpaKeHUM pe3ynbTaTMBHOCTU B3aUMOICWUCTBUS, a HeE
JIMYHBIX CUMIIATH;

IIPU OCYLIECTBJICHUU TIPYIIIOBOM pabOThl OBITh KaK PYKOBOJMTEIEM, TaK U YJICHOM KOMAaHbl B
pas3HbIX POJISIX (FeHepaTop UIEH, KPUTHK, UCTIOJIHUTENb, BHICTYIAIOLINHI, SKCIIEPT U T.11.);

KOOPJMHUPOBaTb M  BBIOJHATH paboOTy B  YCIOBUSX PpEAlbHOIO, BHUPTYaJbHOIO U
KOMOMHUPOBAaHHOTO B3aMO/IEHCTBHUS;

Pa3BEpHYTO, JIOTHYHO M TOYHO M3JIaraTb CBOKO TOYKY 3pPEHHUS C MCIIOJIB30BAHUEM aJIC€KBATHBIX
(YCTHBIX M MIUCbMEHHBIX) SI3bIKOBBIX CPEJCTB;

pacro3HaBarth KOH(UIMKTOTCHHBIE CHUTYyallMd W TPENOTBpAIaTh KOH(IMKTBI 10 WX aKTUBHOM
¢da3bl, BbICTpauBaTh JEJIOBYIO M 0Opa30BaTelIbHYI0O KOMMYHMKAlMIO, H30eras JUYHOCTHBIX
OLICHOYHBIX CY’KICHUM.

JIn4HOCTHBIE PpPe3yabTaThbl
Y evinycknuka 6yoym cpopmuposanwvi:
— B IIEHHOCTHO-OPUEHTAIMOHHOM chpepe —oco3Hanue pOCCUNCKON TPakTaHCKOW UIEHTUYHOCTH,
TYMaHU3Ma, [1eJIeyCTPEMIIEHHOCTH;
— B TPYIOBOM chepe — 2omosHocmb K OCOZHAHHOMY BBIOODPY JabHEHIIeH 00pa3oBaTeIbHON U
npodeccruoHanbHON TPAeKTOPUU;
— B TIO3HABATEILHOMN cepe — ymenue YIpaBIsaTh CBOCH MMO3HABATELHON AEATEIBHOCTHIO,
20MOBHOCHb U CNOCOOHOCMb K 00pa30BaHMIO, B TOM YHCIIE CAMOOOPa30BaHUIO, HA MPOTHIKEHUH
BCEH JKM3HU; CO3HATEIbHOE OTHOIICHNE K HEMTPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO YCIEIITHOM
poeCCHOHABHON U OOIIECTBEHHOM NEeSTEIbHOCTH, HABbIKY SKCIIEPUMEHTAILHON
WCCIIEIOBATEbCKON ACATENBHOCTH, YMeH e B TTyOTHIHOM TIPE/ICTABICHUH PE3YIIbTaTOB
CaMOCTOSITENIbHOW MO3HABATEIbHOMN J1€ATEIIbHOCTH;
— B cepe cOepekeHus: 3I0POBbS — NpUHAmMuUe U pearu3ayus NEHHOCTEN 3J0pOBOTO U
6e3omacHOro o0pasa KU3HU, Henpusmiue BpeIHbIX TPUBbIUEK (KypeHHUs, YIOTPEeOICHUS aJIKOroJis,
HApKOTUKOB) HA OCHOBE 3HAHMH O CBOMCTBAX HAPKOJIOTUIECKUX M HAPKOTUICCKUX BEIIECTB;
co0OoIeHe MPaBUII TEXHUKU OE€30IaCHOCTH MU paboTe ¢ BellleCTBaMH, MarepualaMu U
nporeccaMu B yueOHOM aboparopuu, B OBITY W Ha TPOU3BOJICTBE.



10 KJIACC TEMATUYECKOE HJIAHI/IPOBAHI/IE‘

Y4eOHO-TeMAaTHYeCKUH IJIaH
10 xaacc (3 4 B Henento, Bcero 102 4, 3 Hux 3 y—pe3epBHOE BpeMsl)

Konuuecmeo uacos

JeKTpoHHbIE (LIUPpOBLIE)

ob6pa3oBaTesIbHbIE PECYPChI

N n/n HaumeHoBaHMe pa3JesioB U TEM IPOrpaMMBbl
" Beero Kownrposs [IpakTHyec _ .
Hble Kile tps://resh. ru/subject/29
paboThI paBoThi
1 IToBTOpeHue u yrirydjieHue 3HAaHUH 18 1 1
2 OcCHOBHBIC NOHATHS OPrAaHUYECKONH XHUMHH 13 1
3 Yriesogoponst 25 1 1
4 Kuciaopoacoaep:xamnue oprannyecKkue coeJuHEeHUs 19 5
5 A30T- M cepocoep Kalue CoeIMHEeHU 6 1 1
6 buoJsiornyeckn aKkTMBHbIE BelIeCTBA 14 -
7 BbicokoMoJIeKyJISIPHBIE COeIMHEHUA 4 2
Pe3epBHOe Bpemst 3 ; }
HUTOrO: 102 3 1
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IHOYPOYHOE IIVIAHUPOBAHUE

10 KJIACC
KosimyecTBo yaco JyieKTpOHHbIE [UPPOBbIE
Jata
Nen/n Tema ypoxa KoHnTposibHbI [IpakTHYECKH o6pa3oBaTe/bHbIE
Bcero H3y4eHUs
e paboThI e paboThI pecypchl

TEMA 1. IOBTOPEHME U YIUTYBJIEHUE 3HAHUM (18 uacos)

IATOMBI, MOJIEKYJIBI, BEIIECTBA

tps://resh. ru/subject/29

Crpoenue atoma

[Tepuoguueckuii 3akoH u llepuonnueckas cucrema
xuMuueckux anmemeHToB 1. Y. Menaeneera

XHUMHUYECKas CBA3b

Arper ATHBIC COCTOSAHUA

Pacuets! o YPaBHCHHUAM XUMHUYCCKUX peaKHI/Iﬁ

I"a30BBIC 3aKOHBI

Knaccudukanust XuMUueCcKuX peakiui

O[N] W [N

OKXHUCIINTEIIFHO - BOCCTAHOBUTECIILHBIC pcakuuu

U=y
o

Baxuerinme K1acchl HEOPraHMYECKUX BEIIECTB

—_
[E=N

Peakiun nonnoro oomMeHa

[u=y
N

PactBopsI

(U
w

KOJ'IJ'IOI/II[HBIC PacTBOPLI

—_
S

I'uaponus coneit

U=y
Ul

KoMIUIEKCHBIE COEIUHEHU

U=y
(o))

IpakTuyeckasi pa6ora Ne 1. Peakiimonnasi cnocoOHOCTh

RlRrRr R R R R R R R R R R P[RR
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BCIICCTB B paCTBOpPax

17 O6o06mmatomee moBTopeHue mo Teme « OCHOBBI XUMUM)» 1

18 Kontpoabnas padora Ne 1 no reme «OCHOBBI XUMUN» 1 1
TEMA 2. OCHOBHBIE IOHATHUSA OPTAHUYECKOW XUMWH (13 uacos)

19 [IpenMet 1 3HaYeHUE OPTAHUYECKON XUMUH 1

20 Pemenue 3amau 1

21 [TprurHBI MHOTOOOpa3Usl OPraHMYECKUX COSMHEHUIN 1

22 JJEKTPOHHOE CTPOEHUE U XUMUUYECKUE CBA3M aTOMa yIjepoza 1

23 CTpyKTypHas TEOpHsi OPraHUYECKUX COCTUHEHUM 1

24 CrpykTypHas uzomepus 1

25 [IpocTpancTBEeHHAsE U30MEPUS 1

26 QHCKTpOHHEIe 3¢ eKTH B MOJIEKYJIaX OPraHUUeCKUX 1
COEIMHEHUI

27 OCHOBHBIE KJIacChl OPraHUYECKUX COETUHEHUH. 1
I'omonoruyeckue psapl

28 Homenkiatypa opraHu4eCcKuxX COeIMHEHUI 1

29 Oco0eHHOCTH U KJIacCU(PUKAINSA OPTaHUYECKUX peaklnui 1

30 OKI/ICJ‘II/ITCJ‘IBI{O-BOCCTaHOBI/ITeJ'IBHBIe peakuuu B 1
OpraHMYECKOM XUMUU

31 O6o0maromee MOBTOPEHHE 110 TeMe «OcHOBHBIE 1
MTOHATHSI OPraHUYECKON XUMHUN

39 Anxansl. CTpoeHne, HOMEHKJIaTypa, H30MepHsi, pusndyeckue 1
CBOICTBa

33 XUMHUYECKHE CBOMCTBA aJIKAHOB 1

34 [1o yyeHue U NpUMEHEHUE AJIIKAaHOB 1

35 IMpakTuyeckas padbora Ne 2. CocraBineHue Mozenen 1
MOJIEKYJl YIJIEBOJJOPO/IOB

36 [ukmoankaHsl 1

37 Ankenbl. CTpoeHre, HOMEHKIIATypa, H30Mepusi, PU3nIecKue 1

CBOICTBa




38-39 XumMuueckue CBOMCTBA aJIKEHOB 2
40 [1o nyyeHue u npUMEHEHUE AIIKEHOB 1
41 IIpakTnueckas padora Ne 3. [lonyuenue stune- 1 1
Ha U ONBITHI C HUM
42 ATIKaTEeHbI 1
43 [Tomumepusanus. Kayuyk. Pesuna 1
44 AJHiI/IHI:I. CrpoeHne, HOMEHKJIATypa, H30Mepusi, PU3NIeCKre 1
CBOICTBa
45 XUMHUYECKHUE CBOMCTBA AJIKWHOB 1
46 [Tonmyyenue u NpUMEHEHUE AKUHOB 1
47 Pemenne 3a1a4 ¥ BBINIOJIHEHUE YIIPAKHEHUN 1
\ApoMatrueckue yrineBoaopoabl. CTpoeHue 6eH30IbHOT0
48 KOJIb11a, HOMEHKJIATypa, U30MepHsl, 1
@duznueckue CBOICTBA apeHOB
49 XuMu4yeckue cBOcTBa OEH3071a M €r0 TOMOJIOTOB 1
50 I1o tyyeHue U IpUMEHEHUE apEHOB 1
51 [IpuponHbie HCTOYHUKY yIieBoaopoaos. Hedts, 1
ras, yrojib. [lepBuuHas nepepaboTka yIrieBol0pOJHOTO ChIpbs
52 I'myGokas nepepadotka Hedtu. Kpekunr, pupopmusr 1
53 I'eneTnueckas CBA3b MEXIY PA3IMUYHBIMU KJIAaCCaMU 1
YIJIEBOOPOZIOB
["anoreHonpousBoaHbIE YIIeBoA0poA0B. CTpoeHue,
54 HOMEHKJIAaTypa, U30Mepusl, PU3NIECKUE U XUMHUECKUE 1
CBOICTBa
55 O6o01maroriee MOBTOPEHUE TIO TEME « YTIIEBOIOPOIABD» 1
56 KontpoabHasi padora Ne 2 no teme « YIIIeBOJOPOIbI» 1 1
TEMA 4. KUCJIOPOACOAEPKAIIUE OPTAHNYECKHUE COEJIUHEHMUSA (19 yacos)
57  [Cnuptsl 1
58- 59 X(II)/IMI/I‘IGCKI/IC CBOICTBA U MOJy4YeHHE cnupToB. [IpocThie 2
A¢upsl




60 |pakruyeckas: paGora Ne 4. [Tonyuenue 6GpomaTana 1
61 MHOroaroOMHbI€ CITUPTHI 1
62 DeHOITBI 1

63 Perienue 3a/1a4 ¥ BBITIOJHEHUE YIIPAKHEHUH 1

64 KapOoHUIIbHBIE COSTMHEHUS: HOMEHKIIATypa, H30Mepus, 1

[PEAKIMH TPUCOCTUHCHHUS
65 XI/IMI/I‘IGCKIEC CBOWCTBA U METOJIbI OJTYYECHHUS KapOOHMITBHBIX 1
COCMHCHU I
65 XI/IMI/I‘IGCKIEC CBOWCTBA U METOJIbI OJTYYCHHUSI KApOOHMITBHBIX 1
COCMHCHU I
66 IpakTuyeckas padora Ne 5. [lonydenue aneToHa 1

67 KapGoHOBBIE KMCIIOTHI 1

68 [Mpaxruueckas paGora Ne 6. [Tonyyenue ykcycHou kucimorer| 1

69 | dyHKIMOHANBHBIE IPOU3BOIHBIE KAPOOHOBBIX KUCIOT 1

70 Mpakrtuyeckas: padora Ne 7. [Tonyuenue sTuanerara 1

71 Muoroo6pa3ue KapOOHOBBIX KHCIOT 1

72 PerieHue 3a/1a4 ¥ BBITIOJHEHUE YIIPAKHEHUI 1

IIpakTnyeckas padora Ne 8. Pemenne skcriepuMeHTaIbHBIX
73 Bamad mo teme «Kwucmoposco- 1
JiepKaliie OpraHnyeckre BeIecTBay
74 O6o0maromuii ypok mo teme «Kucnopoaconepxarime 1
OpraHUYeCKHEe COCAMHEHUS
75 O600maromuii ypok mo teme «Kuciopoaconepxarime 1
OpraHUYeCKHUEe COEAUHEHUS
TEMA 5. A30T- U CEPOCOAEPKAIIUE COEIUHEHMUS (6 yacoB)
76 AMUHBI 1

77 |ApoMarHuecKre aMHHBI 1

78  TeTepOlUKINIECKHUE COETUHEHHSI 1

79  [lecTuusieHHBIE TETEPOLUKIBI 1

80 [Mpakruueckasi pa6ora Ne 9. Perrenne sKkcriepuMeHTaIbHBIX 1




3aaay I10 TeMeE «A30Tcoz[ep>1<amne OpraHN4Y€CKHE BCUICCTBA»

O06o061maronee MOBTOPEHHUE MO TeMe «A30T- U

81 CepoCoIepIKaIIie OPraHUIECKUE BEIIECTBAY 1
TEMA 6. BUOJIOI'MYECKU AKTUBHBIE BEHLIECTBA (14 uacoB)

82  (OOmas xapakTepUCTUKA YIJIEBOIOB

83 Ctpoenue MoHOCaxapu0B. JInHEeWHbIE U ITUKITNYECKHE
CTPYKTYPHI

84 [Xumuyeckue cBONCTBA MOHOCAXAPUIOB

85 Jlucaxapuuabl

86 [[lommcaxapuasl

87  Pemienue 3a1a4 ¥ BBIIOJHEHUE YIIPAKHEHHIMA

88 DKupsl u macina

89 |AMUHOKHUCIIOTHI

90 [MenTwmmbr

91 |benku

92 CtpykTypa HYKJIEHHOBBIX KHCIIOT

93 |buonornueckas pojib HyKJIEHHOBBIX KUCIOT

94 O06o0m1aromiee MOBTOPEHHE MO TeEMaM «A30TCOIEpIKaIlIne U
OMOJIOrMYEeCKH aKTUBHBIC OPTaHUYECKUE BEIIECCTBAY

95 KonTposabHas padora Ne 3 110 Teme «A30TcoaepiKaIue u 1

OHOJIOTUYECKU aKTUBHBIC OpTraHU4YCCKUC BCUICCTBA»

TEMA 7. BBICOKOMOJIEKYJISIPHBIE COEJUHEHMUSI (4uaca)
96 [Tommmepst

97  MonumepHBIE MaTEpUATIbI

98 [paktuyeckast pabora Ne 10. Pacro3naBaH¥ue IJIaCTHKOB 1

99 [pakrudeckas pabora Ne 11. PacrosnaBanue BOJIOKOH 1
100- 3aKJIIOUUTENBHBIN YPOK

102

HUTOTO: 102 3 11




Y4eOHO-TEeMAaTHYECKHMH IJIAH
11kiaace (3 4 B Hexero, Beero 102 4, u3 Hux 3 4—pe3epBHOE BpeMsl)

Konuuecmeo uacos

JdeKTpoHHbIE (1IUdpOBbIE)

o6pa3oBaTesIbHbIE PECYPChI

N n/n HavMeHOBaHue pa3jesioB M TEM IPOrpaMMbI
| Bcero Komrposb [IpakTHyec _ .

Hble KHe tps://resh. ru/subject/29
paboThI paBOTHI

1 Hemerasibl 31 1 5

2 MeTransl 30 1 4

3 Crpoenne aroma. XuMu4ecKasi cBsi3b 8 -

4 OcHoOBHbIE 3aKOHOMEPHOCTH NPOTEKAHUSA 16 1 1

XHMHUYECKHX peakumni
5 XuMHn4ecKkasi TeXHOJIOT s 7
6 Xumus B ObITY U Ha ciay:k0e odmecTsa (1149) 10 }
UTOIO: 102 3 10
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IHOYPOYHOE IINIAHUPOBAHUE

11 KJIACC
2026-2027 y4eOHblii rog
JJIeKTpOHHBbIE
KoJu1-Bo yacos
MpakTHyec JlaTa udpoBbIe
Ne Tema ypoxka KonTposbH
n/m Kue U3y4eHusd obpasoBaTe/bHbIE
Bcero
ble paboThl
paboThl pecypchl
TEMA 1. HEMETAJJIBI (31 gac)
Knaccudukanus npocteix Bemiects. Bogopos. .
1 1 1 ; .
IpaxkTuueckas pagora Nel.ITonyderne Bogopona. tps://resh. ru/subject/29
2 | 'anoreHsL. 1
Xiop.
3 Jladoparopubliii onbIT 1.I1onyyenue xmopa v U3y4eHue ero 1
CBOMCTB.
Kucnopomasie coeinHEHMs XJI0pa.
4 | JlaGopatopublii onbIT 2.CBOWCTBA XJIOPCOAEPKAIINX 1
oTOenuBaTenei.
5 Xnoposogopox. CossiHast KHCIIOTA. 1
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®dTop, OpoM, KO ¥ KX COCTUHCHHUS.

6 Jlaboparopuslii onbIT 3. CBoOlicTBa OpoMa, Hoza U UX 1
COJIEH.

7 IIpakTyeckas padora Ne 2. Pemenue 1
SKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeMe «l aloreHb».

8 Konrpoannas paéora Ne 1 Bxoanas 1

9 XanpkoreHsl O30H — auIOTpONHAS MOAU(PHUKAIISL 1
KHCIIOpOJa.

10 | Iepokcua Bomopoaa u €ro NpoU3BOJHEIE. 1

11 | Cepa. 1

12 | Ceposonopoxn. Cynbdusl. 1

13 | Cepuucrsiii ras. 1
CepHblil aHTHJIPU] U CEPHAsl KUCIIOTA.

14 | JlaGoparopuslii onbIT 4. V3ydeHue CBONCTB CepHON 1
KHCJIOTHI U €€ COJIEH.

15 IIpakTyeckas padora Ne 3. Pemenue 1
HKCIIEPUMEHTANBHBIX 33/1a4 10 TeMe «XaIbKOTE€HbD».

16 Pemenue 3a/1a4 ¥ BBINOJIHEHHE YIIPAXKHEHUH IO TeMaM 1
«l"anorensd U «XambKOTEHBI».

17 | DnemenTs HOArPYMIIBI a30TA. 1

18 | Asor. 1
AMMUaK U COJIM aMMOHHUS.

19 JlabopaTtopHblii onbIT S. M3yyeHue cBONCTB BOJHOTO 1
pacTBOpa aMMHaKa.
JlaboparopHbIii onbIT 6. CBOICTBa COIEl aMMOHMUSL.

20 IIpakTuyeckas padora Ne 4. «Ilonyuenne ammuaka u 1
W3YUYEHHE €TI0 CBOMCTBY.

21 | Okcuasl a3oTa. 1

22 | A30THast KHCJIOTA M €€ COJIH. 1




23 | dochop. 1

24 | ®ochopublit anruapua 1 GocHOPHBIE KUCTOTHI. 1

o5 IpakTnyeckas padora Ne 5.Perienue 3KCriepuMeHTaIbHbIX 1
3aj1a9 10 TeMe « DJIIEMEHTBI TOATPYIIITEI a30Tay.

26 | Voepon. 1
CoenuHenus yriaepoja.

27 | JlaGoparopHblii onbIT 7. KauecTBeHHAas peakius Ha 1
KapOOHAT-NOH.

28 | Kpemnui. 1
CoennHeHNs KpEMHUS.
JlaGoparopHslii onbIT 8. VcnibiTaHue pacTBOopa CHIIMKATa

29 | Harpus MHIMKATOPOM. 1
Jla6opaTopublii onbIT 9. O3HaKOMIIEHHE ¢ 00pa3aMu
MPUPOTHBIX CHIINKATOB.

30 | O6o6maromee nmosTopenue mo reme «Hemeramis. 1

31 | O6o6maromee MoBTOpeHHeE Mo Teme « HemeTamb. 1

TEMA 2. OBIIIUE CBOMCTBA METAJLJIOB (2 uaca)
32 | CaoiicTBa ¥ METOIbI TIOIYYEHHUS METAIIIOB.
33 | CruaBsl
TEMA 3. METAJLJIbI INTABHBIX ITOAT'PYIIII (11 gacos)

OO1ast XxapaKTepUCTHKA MISTOYHBIX METAJUIOB.

34 | JlaGoparopublii onbiT 10. OKpaiuBanue iaMeHn 1
COEIMHEHUSMH LIEIOYHBIX METAJIIOB.
Harpwuii u xanuit.

35 [ Jladoparopublii onbiT 11. O3HaKOMIIEHUE ¢ MUHEPAJIAMH 1
BOKHEHIIIMMHU COETMHEHHSIMH IETIOYHBIX METaJIOB.
CoenMHEeHHS HATPUS U KaJIHS.

36 | JlaGoparopublii onbiT 12. CBolicTBa COEMHEHNUN 1

IICJIOYHBIX MCTAJIIIOB.




OO0m1as XxapakTepuCTHUKA AIEMEHTOB INIABHOW moArpymiisl 11
TPYIIIIBL.

37 . 1
JlaGoparopuslii onbIT 13. OKpacka miaMeHu
COEIMHEHUSIMU 111E€JI0YHO-3EMEJIbHBIX METAJIOB.
Maruuii 1 ero coeIuHEHHUS.

38 | JIaGoparopubiii onbiT 14. CBOICTBAa MarHUSI ¥ €TO 1
COEIMHEHUN.

39 Kanbuuii u ero coeuHeHus. 1
JlaGopartopusblii onbIT 15. CBOMCTBa COEIMHEHUM KaTbIIHs

40 KecTkocTh BOJBI M CLIOCOOBI €€ YCTPaHEHHUS. 1
Jladoparopubiii onbIT 16. )KecTkoCTh BOABL.

a1 ATIOMUHUN — XUMUYECKUHN 3JIEMEHT U IPOCTOE BEUIECTBO. 1
Jladoparopubiii onbIT 17. CBOMCTBA aTIOMUHHS.
Coenunenus amoMuHus. Pemienue 3a1a4 v BBITOJTHEHHE

42 YIpaKHEHUH 10 TeMe «MeTauTbl TIIaBHBIX TOATPYII. 1
Jladoparopubiii onbIT 18. CBOlicTBa coeAMHEHUN
AITFOMUHUSL.

43 | KoutposbHasi pa6ora Ne 2 1
IIpakTyeckas padora Ne 6. Pemenue

44 | oKcriepUMEHTAIBHBIX 3a/1a4 110 TeMe «MeTalibl TIIaBHBIX 1
HOATPYIIIT».

TEMA 4. METAJLJIbI IOBOYHBIX IMOAI'PYIIII (17 wacoB)

45 | OOrmast xapakTepUCTUKA TIEPEXOHBIX METAJLIOB. 1

46 | Xpom. 1
CoenuHenus xpoMa. 3aBUCUMOCTh KHUCIIOTHO-OCHOBHBIX U

47 | OKMCIHTEIbHO-BOCCTAHOBUTEIBHBIX CBOICTB OT CTETICHU 1
OKHCIIEHUS MEeTaJlja.
JlaGoparopHsblii onbIT 20. CBOMCTBa COETMHEHUI XpoMma.
Mapraneun.

48 pratel 1

JlaGoparopHslii onbIT 21. CBOMCTBa Maprasiia u €ro




COEIMHEHUN.

49 JKene3o kak XUMHUYECKUM 3JIEMEHT. 1
JlaGopaTopHblii onbIT 22. M3ydyeHre MUHEPAJIOB Keje3a.
JKenezo — mpocroe BeIecTBo.

50 y y 1
JlaGoparopHslii onbIT 23. CBOMCTBA XKele3a.

51 | Coenunenus xenesa. 1
Mens.

52 | JlaGoparopublii onbiT 24. CBOlicTBa M€Y, €€ CILIABOB U 1
COEIMHEHUI.

53 IIpakTyeckas padora Ne 7. «IlonyyeHre MeaHOro 1
Kynopoca. IToiydeHue Keae3H0ro Kymopoca.

54 | Cepebpo. 1

55 | 3onoro. 1
[uHk.

56 | JlaGoparopublii onbiT 25. CBOMCTBA [IMHKA U €10 1
COECIMHECHUI.

57 | Pelenue 3aa4 u BBINOIHEHNE YIPAKHEHHH 110 TeMe 1
«MeTtaisl T0GOYHBIX TIOATPYIIID.

58 IIpakTyeckas pabdora Ne 8.Pemenue skcriepuMeHTaIbHBIX 1
3az1a4d o TeMe «MeTaibl MOOOYHBIX MOATPYTIID).

59 | IpakTuueckas padora Ne 9. «ITonyuenue conu Mopay. 1

60 | O6oOmaroniee noBTOpeHue Mo TeMe «MeTasIb». 1

61 | O6oOmaroniee NOBTOpeHHUE Mo TeMe «MeTab». 1

TEMA 5. CTPOEHHUE BEHIECTBA (8 gaco)
62 | SImpo aroma. SlnepHbIe peakyu. 1
63-64 | DeKTpOHHBIE KOH(PUTYPALMH aTOMOB. 2
65 | KoBasieHTHas CBSA3b M CTPOEHUE MOJIEKYIL. 1
66 | Monnas ca3b. CTpoeHUE HOHHBIX KPHCTAJLIOB. 1




67 | Merammyeckas cBssb. Kpucrammnieckue pererku 1
METaJLIOB.
68 | MexMoneKyIspHbIE B3aUMOIEHCTBHS. 1
69 | O6ob6mmaroniee nosroperue o teme «CTPOSHUE BENIECTBAY. 1
TEMA 6. OcHOBHbIE 3aKOHOMEPHOCTH NMPOTEKAHUS XUMUYeCKUX peakuuii (16 yacos)
70 | TertoBbie 3G HEKTHI XUMUYECKUX PEAKIIUIA. 1
71 | Bakon lecca. 1
72 | Durponus. BTopoil 3ak0H TepMOAMHAMUKH. 1
73 Ouneprus ['m66ca n KPHUTEPUH CaMONPOU3BOIBHOCTH 1
XAUMHYECKUX PEaKInii.
74 | Pemenue 3a1a4 10 TeMe « XUMHYECKAs TEPMOIMHAMUKA. 1
75 | CKOpOCTh XMMHUYECKOM PEAKIMH. 3aKOH JIEHCTBYIONIMX MacC. 1
76 | 3aBHCMMOCTH CKOPOCTH PEAKI[HH OT TEMIIEPATYPHI. 1
77 | Karanus. Karanmusaropsl. 1
78 Xumnueckoe paBHoBecHe. KoHcTanTa paBHOBECHS. 1
[Tpunun Jle [larense.
79-80 IIpakTnyeckas padora Ne 10. «CxopocTh XMMHUECKHUX 2 1
peaknuii. XuMHUYECKOE pAaBHOBECHUEY.
81 | Monnoe npousseneHue Boabl. BomopoaHbIil moKasareib. 1
82 | Xumuyeckoe paBHOBECHE B PACTBOPAX. 1
83 | XuMHYeCKHEe NCTOYHUKH TOKA. DIEKTPOIIN3. 1
84 O6o0matomiee MOBTOpEHUE 10 TeMe « TeopeTuieckue 1
OCHOBBI XHMHU».
85 Kontponbnas padora Ne 3 no reme «Teopetnueckue 1 1
OCHOBBI XHMHUF».
TEMA 7. XUMHNYECKAS TEXHOJIOI'US (74acoB)
86 | HayuHble IpUHIUIILI OPraHU3ALUN XUMHIECKOTO 1




IMPpOU3BOACTBA.

87 | IIpou3BoaCTBO CEPHOMN KHUCIIOTHI. 1
88 | IIpon3BOACTBO aMMHaKa. 1
89 | IIpousBoucTBO UyryHa. 1
90 | IIpou3BOACTBO CTAIIN. 1
91 | IIpoMBIILIEHHBINA OPraHUYECKUI CUHTES. 1
gp | XuMuueckoe 3arpasHEHHE OKPYKaloOWIEH cpenpl. «3eneHasn 1

XUMHSL.

TEMA 8. XUMUS B IOBCEJHEBHOMU )KU3HU (4 gaca)

93 | Xumus numm. 1
94 | JlekapCTBEHHBIE CPENCTBA. 1
95 | KocMernueckue u nap@roMepHbIe CPEICTRA. 1

beiTOBas xumus.
96 | JlaGoparopHBIii onbIT 27. 3HAKOMCTBO C MOOIIUMHU 1

CPEJICTBAMH.

TEMA 9. XUMMUS HA CJIIYKBE OBIHIECTBA (3 gaca)

97 XHUMHS B CTPOUTEIIBCTBE. 1

JladoparopHsbiii onbIT 28. Kien.

XUMHS B CETHCKOM XO3SHCTBE.
98 | JlaGoparopHblii onbIT 29. 3HAKOMCTBO ¢ MUHEPAILHBIMU 1

yIOOPEHUAMH M U3yYEHHE UX CBOMCTB.
99 | Heopranuueckue Marepuaibl. 1

TEMA 10. XUMUSI B COBPEMEHHOM HAYKE (3 uaca)

100 | MeTononorus Hay4HOro UCCIIEN0BAHMS. 1
101 | HMcrounuku xumuueckoit nH(GOpMAIIKY. 1
102 | O6o6maroee moBTOpeHwe 3a Kype 11 knacca. 1
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