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IHosicHuTEeILHAA 3aIIUCKA

Pabouass mporpaMMa Mo XWMHH COCTAaBJICHa Ha OCHOBE (peIepaIbHOrO KOMITOHEHTA

roCy/IapCTBEHHOr0 00pa30BaTEIbHOIO CTaHIapTa OCHOBHOIO 0O0IIero oopa3oBaHus Ha 6a30BOM
ypoBHe, yTBepxkaeHHoro S5 wmaprta 2004 roma mpukaz Ne 1089, Ha ocHOBe mNpuMepHOM
IpOrpaMMbl MO0 XMMHUU JJIi OCHOBHOW IIKOJIBI MU Ha OCHOBE IMPOrpaMMbl aBTOPCKOTO Kypca
xumun 1715 8-11 xmacco O.C. 'abpuensina.
Pabouas mnporpamma mnpenHazHadeHa Uil u3ydeHus xumuu B 10 kmacce cpenHeit
obmieoOpazoBarenpHoi MmKoAbl 1O yueOHUKY O.C. I'abpuensna «Xumus. 10 knace. ba3zoBsiii
ypoBeHb». «Jlpoda», 2018 r. m yuebnuky O.C. I'abpuensna «Xumus. 11 kmacc. ba3osiii
ypoBeHby. «JIpodan, 2018 r.. [Ipukazom Munuctepcrsa nmpocsenieHuss PO Ne345 ot 28.12.2018
yrBepxkaeH DenepalibHblil NepeyeHb YYEOHHKOB, PEKOMEHIYEMbIX K HCIOJB30BAHUIO MPH
pealM3aliid  HUMEIOIIMX TOCYJApCTBEHHYIO aKKPETUTAIMIO 00pa30BaTEeNbHBIX MPOTPaMM
Ha4YaJIbHOTO 00IIIEro, OCHOBHOT'O OOIIET0, CpeaHero ooImero oopasopanus. J[aHHbIi yueOHUK HE
BOIIET B TIEPEYCHh PEKOMEHOBAHHBIX YUYCOHUKOB, HO CIEAYeT OTMETHTh, YTO COTJACHO
JAaHHOMY MpHKa3y oOpa3oBaTesibHAs OpPraHu3allys BIpaBe B TEUYEHHE TPEX JIET MUCIOJIb30BaTh B
00pa30BaTebHON JIEATEIBHOCTH, PUOOPETEHHBIC O BCTYIUICHUS B CHJIY HACTOSIIETO MPHKA3a
y4eOHUKH U3 TPOILIOro (eIepaaIbHOro MepeuHs y4eOHUKOB.

H3yuenue xumuu 6 cmapuieii wikojle Ha 6A3060M ypoeHe HANDPAGIEHO HA 0OCHMUMCCHUE
cnedyrouwux yenei:

e OCBOEHHME 3HAHMH O XHMHYCCKOH COCTaBHHIOLueﬁ CCTeCTBeHHO'HaquOﬁ
KapTUHBI MHUpa, BaXHEHIIINX XMMHUUECKUX IOHATHAX, 3aKOHAX U TCOPUAX;

¢ OBJIAICHUEC YMCECHUSIMH IIPUMCHATHL IIOJYYCHHBIC 3HAHUA JJIA 00BACHCHHS
p33H006pa3HI)IX XAMHYCCKHUX SIBIICHUM H CBOICTB BCIICCTB, OLCHKH PpOJM XWMHU B
Pa3BUTHH COBPEMCHHBIX TEXHOJIOTHH U IMMOJIY4CHHH HOBBIX MATCPUAJIOB;

¢ pa3BUTHEC IIO3HABATCIBLHLIX MHTEPECOB W HHTCIUICKTYaJIbHBIX CIIOCOOHOCTEH B
mpouecce CaMOCTOATCIbHOI'O HpI/IO6peTCHI/I$[ XMMHYECKHX 3HAHHH C HCIIOJb30BaHUEM
PAa3IMYHBIX UCTOYHUKOB HHq)OpMaHHH, B TOM YHUCJIC KOMIIbIOTCPHBIX

® BOCIIMTaHUE y6€)KI[€HHOCTI/I B IIO3UTHUBHOU PO XUMUHU B JKU3HU COBPECMCHHOI'O
06HI€CTBa, H€O6XOI[I/IMOCTI/I XUMHYCCKU T'PaMOTHOI'0 OTHOIICHHA K CBOEMY 3J0POBBIO U
OKpYXKarolleu cpee;

® TpHMeHeHHe MOJyYeHHbIX 3HAHUI W YMeHMii /11 0e30MacHOTO UCTIOIb30BaHUs
BCIIECTB W MaTepPHajioB B OBITY, CEJIbCKOM XO3SIMCTBE W Ha TMPOU3BOACTBE, PEIICHUS
MPAKTUYCCKUX 3a7a4 B HOBCGI[HCBHOI\/JI JKU3HH, NPCAYNPCIKIACHUA $IBJ'IGHI/II71, HAaHOCAIIIUX
BpE/l 37I0POBBIO YEJIOBEKA U OKPYXKAOIIEH cpefe.

JlaHHas mporpaMmMa COJEPXKHUT BCE TEMbl, BKIIOUEHHBIE B (efepabHbIi KOMIIOHEHT
coxepkanus oOpazoBaHus. Temsl pazaena « IKCHEPUMEHTAIbHBIE OCHOBBI XUMHI» H3Y4alOTCS B
X0/JIe TPOBEJICHNS JTaOOPATOPHBIX OMBITOB U MPAaKTUYECKUX paboT. Temsl paznena « Xumus u
KU3Hb» pPa3OUTHI IO APYruM Temam, nzydarorcss B 10-11 kiaccax.

[Iporpamma 10 kitacca paccuntana Ha 34 yacos (1 yac B Henento), BKIouas 2
pakTH4ecKkue paboThl, 4 KOHTPOJIbHBIE PaOOTHI.

[Tporpamma 11 kmacca paccumtana Ha 34 vaca (1 gac B Heflent0), BKIoUas 2
NpakTUYeCKue padOThI, 3 KOHTPOJIBbHBIE PaOOTHI.



Coaep:xanue nmporpammbl 10 kiacc
(Opranunyeckasi XuMus)

BBenenune

HayuHnble MeTOBI HCCIEN0BAaHUS XMMUUYECKHX BEILECTB U IPEBpaIleHui. Poilb XMMHUECKOTO
JKCIIEPUMEHTA B II03HAHUU IIPUPOALL. MonenupoBaHue XUMUYECKUX SIBICHUN. B3anMocBs3b
XUMHHU, PU3UKH, MATEMAaTUKU U OMojI0ruu. EcTecTBeHHOHayuHast KapTHHA MUpA.

HpC,I[MCT OpFaHHQCCKOﬁ XHUMHU. CpaBHeHI/IC OpraHn4eCKHUuXx COG,Z[I/IHGHI/Iﬁ C HCOPraHU4C€CKNMHU.
HpI/IpOI[HHe, HCKYCCTBCHHBIC U CUHTCTUUYCCKUC OPraHUYCCKUEC COCANHCHUS.

Tema Nel Teopusi cTpOeHUS OPraHNYeCKUX COeIMHEHUI

Teopust cTpoEHUsI OPraHUYECKUX COCAMHEHUN. Y TIEPOIHbIN CKeneT. Pagukansl.

D yHKIHUOHAIBHBIE TPYIIIBL. ['oMosornueckuii psa, romoaoru. CtpykrypHas uzomepus. Tumsl
XAMHYECKHUX CBSI3€M B MOJIEKYJIaX OPTaHUYECKUX COEAUHEHHI

JeMoHcTpanuu. Mozenu MoJIeKyJl TOMOJIOTOB M ©30MEPOB OPraHUYECKUX COCTUHEHUMN.

Tema 2. Yri1eBog0poabl U UX NPUPOAHbIE HCTOYHUKHU

IIpupoanslii ra3. Ankansbl. [IpupoaHslii ra3, ero cocTas u NPakTUYECKOE UCIOIb30BAHUE.
[Tpeumy1iecTBa NpUPOAHOTO Ta3a nepesa ApyruMy BUJAMU TOIUIMBA.

AJKaHbI: TOMOJIOTHYECKUHN psil, 001as popmyiia, U30Meprsi 1 HOMEHKIIATypa aJIKaHOB.
®duznyeckue U XMMHUYECKHE CBOMCTBA alKaHOB (HAa IPUMEPE METaHa U 3TaHa): TOPEHHUE,
3aMellleHue, pa3lioKeHue, Aeruapuposanue. [IpuMeHeHre alkaHoB Ha OCHOBE CBOMCTB.
AJIKeHBbI. DTHUIIEH, €T0 MOJIy4eHHE (AerUAPUPOBAHNEM ITAHA U JAETUApPATAIIMEN 3TaHOIA).
XUMHUYECKUE CBOICTBA ATUIICHA: TOPEHUE, KaueCTBEHHbIE peaklinu (obeciBeunBaHue OpOMHON
BOJIbI M pacTBOpa MepMaHraHara Kajnus), rujaparaunus, noaumepusanus. [lonustunen, ero
CBOMCTBa U MpUMeHeHue. [IpumMeHenue 3TuiieHa Ha OCHOBE CBOWCTB.

AJikagueHbl M KayuykH. [loHsTHe 00 ankagueHax Kak yriaeBoJ0poAax C IByMs ABOWHBIMHU
cBs3aMu. O0mmas popmyna ankaaueHoB. OU3HUECKUe U XUMUYECKHUE CBOMCTBA U30MPEHA U
OyranueHna-1,3: obeciiBeunBaHre OPOMHOM BOJIbI, TOJIMMEpPU3AIUs B KayuyKku. Pe3una.
Aaxunbl. Auerunes. Oomas popmyna. [onmyyenue aneTuieHa: TMPoIU30M MeTaHa U
KapOUIHBIM criocoOoM. PU3NUYeCKue | XMMHUYECKHE CBOMCTBA alleTUIIeHA: TOPEHHE,
oOecrBeurBaHNEe OPOMHOM BOJIbI, TPUCOEANHEHNE XJIOPOBOIOPOA, THIpaTanus. Peakuus
MOJIMMEpU3alM  BUHWIXJIO0pHUAA. [[puMeHenne noaMBuHIWIXJIOpHIA.

Ben3zou. Ousnueckue 1 XUMUUYECKHE CBOMCTBA O€H30I1a: TOpeHHE, FaJIoOT€HUPOBAHUE,
HuTpoBaHue. [Ipumenenune 6eH3oma Ha ocHOBe CBOMCTB. [loyuenne GeH3051a U3 rekcaHa u
anerwieHa. Hedtsb, cocraB HedTu u ee npomsblnuieHHas nepepadorka. Hedrenpoaykrsl. bensun,
HOHATHE 00 OKTAaHOBOM YHCIIE.

Hedtsb. CoctaB HeQTH U ee npomblliuIeHHas nepepadboTka. Heprenpoaykrel. bensun, nonstue
00 OKTaHOBOM YHCJIE.

JemoncTpanum. ['openue stuiena, aneruieHa. OTHOIIEHKE ITUIIEHA, alleTUIIeHa, OeH30J1a K
pacTBOpy IepMaHraHaTa Kajuus 1 OpomHoit Boze. [lonydenue sTuiieHa neruapaTtanueit aTaHoIa
U JIeTIoNIMMepHU3aluelt Moau3TUiIeHa, aleTHiIeHa KapOuJHbIM criocoOoM. PaznokeHnue kaydyka
IIPY HarpE€BaHUH, UCTIBITAHHUE ITPOIYKTOB Pa3I0KEHUS Ha HeNpeaenbHocTh. Komneknus
00pa3noB HeGTH U HEDTETPOTYKTOB.

JlabopaTopHusblie onbIThl. 1. OnpeneneHue 3J1EMEHTHOTO COCTaBAa OPraHUYECKUX COEANHEHUN.
2. M3rotoBnenne Mojeneld MOJIEKYJT yTiIeBOA0opoa0B. 3.0npeaeneHne HenpeaeabHbIX
COEMHEHUH B XUAKUX HedTenpoaykTax. 4.ITonydyenue u cBolcTBa aleTUIICHA.

5. O3nakoMieHue ¢ Kosutekuei « Hedtsb u mpoaykTel ee mepepaboTKmy.



Tema 3. Kucjiopogocoaep:kamiue opranndeckne coeJMHEHUsI M UX MPUPOJIHbIE
HCTOYHUKH

EnuHCTBO XMMUYECKOM OPraHU3alUU KUBBIX OPIraHU3MOB. XUMUYECKUN COCTaB KUBBIX
OpPraHU3MOB.

Cnuprsl. [loHsTHe 00 OAHOATOMHBIX U MHOTOAQTOMHBIX CITUPTaX Ha MPHUMEPE ITAHOJIA U
[IIMLEpUHA, THIPOKCUIIBHON IpyIe Kak GyHKIHOHaIbHOH. BonoponHas cBa3b. XumMuueckue
CBOWCTBA 3TaHOJIA: TOPEHUE, B3aUMOJICHCTBHE C HATPUEM, 00pa30BaHKE MPOCTHIX M CIIOXKHBIX
3¢upoB, okucieHue B anpaerui. [IpumMenenue 3TaHoa Ha OCHOBE CBOMCTB. AJIKOTOJIU3M, €TI0
NOCJEACTBHS U npeaynpexaenue. [lomydenne staHoma OposKeHUEM TIIFOKO3bI M THIpaTalen
JTUJICHA.

['muuepuH Kak IpeacTaBUTeIb MHOIOATOMHBIX CIIUPTOB. KauecTBeHHas peakius Ha
MHOr0aToMHble cnupThl. [Ipumenenne rimnepuna.

Kamennblii yroib. ®@enos. OeHoun, ero ctpoeHue, Gu3nueckue 1 XMMUYECKUE CBOWCTBA
B3aMMHOE BJIMSIHUE aTOMOB B MOJIEKYJIe (heHOJIa: B3aUMOIEHCTBHE C TUAPOKCHIOM HATpUs U
azoTHol kucnoroi. [Tomukonaencanus henona ¢ popmansaerunom. [Ipumenenne dhenosa Ha
ocHoOBe cBOcTB. [lonydyeHue geHosa KOKCOBaHUEM KaMEHHOT'O YIJIs.

Aabaeruabl. Ilonstie 00 ampaerunnax Ha npuMepe GOpMabACTHIA U alleTalbICTHIA.
[Tosryuenue anpaeruoB OKMCIEHUEM COOTBETCTBYIOIUX CIUPTOB. PU3NUECKHE U XUMUUECKUE
CBOMCTBA aJIbJECTHIOB: OKHCICHUE U BOCCTAHOBJICHUE, KA4ECTBEHHBIE PEaKIMM HA AJIbJETU/IbL.
[Tpumenenue Qopmanbaeruja u aeraibIerujia Ha OCHOBE CBOWCTB.

Kapo6onoBble kuciaoThl. [ToHsTre o kKapOOHOBBIX KHCIOTaX, PU3MUECKUE U XUMUYECKHE
CBOWCTBA YKCYCHOM KHMCIIOTBI: 00IIME CBOWCTBA C HEOPTaHMUECKUMH KHCIOTaMH, PeaKLus
srepudukanuu. [lomydaenne KapOOHOBBIX KUCIOT OKUCICHHEM alIbeTHAOB. [IpimMenenue
YKCYCHOI KHCIIOTBI Ha OCHOBE CBOWCTB. Bpiciine kapOOHOBBIE KUCIOTHI ( HA MpuMepe
HNaJIbMUTHHOBOW M CTEAPUHOBOIA).

Caoxxnble 3¢pupbl 1 kupbl. [lonydyenue cia0xHbIX 3GUpoB peakuuen srepudurannu. CioxHble
3¢upsl B IpUpoJie, UX 3HaueHue. [[puMenenune cioxxHbIX 3(UpPOB HA OCHOBE CBOMCTB.

JKupb! Kak npescTaBUTENH CI0XKHBIX 3PUPOB TIUIEpUHA U KapOOHOBBIX KHCIOT. COCTaB U

CTpOeHHE MOJIEKY)I. PU3NUECKHE U XUMUYECKHE CBOMCTBA KUPOB: OMBUICHHUE )KHPOB,
TUAPUPOBAHUE )KUJKHX >KUpOB. XKupsl B mpupose. [IpuMenenune ;xupoB Ha OCHOBE CBOMCTB.
Xumus B TOBCEIHEBHOM >XU3HU. Motorie u unuctsamme cpeactna. [IpaBuiia 6e3omnacHoi paboTs
CO CpeICTBaMU OBITOBOW XMMUHU.

YraeBoasbl. YTriaeBoibl, UX Kiaccupukanus : MOHOcaxapusl (TI0K03a), AMcaxapubl
(caxapo3a), mosmcaxapu/sl (Kpaxmai U HeJUIr103a). 3HaueHUe YIIeBOJI0B B )KMBOM MPUPOJIE U
JKU3HU YEIIOBEKA.

I'moko3a — BeIecTBo ¢ IBOMCTBEHHON (DyHKIMEH — allbJIeTHAOCTIUPT. XUMUUYECKHE CBOMCTBA
[JIFOKO3bI: OKHUCIIEHHUE B INIFOKOHOBYIO KHUCJIOTY, BOCCTAHOBJIEHHE B COPOUT, MOJIOYHOKHCIIOE U
cnupToBoe Opoxkenue. [IpuMeHeHne ToKo3bl  Ha OCHOBE CBOMCTB.

Jucaxapunpl u nonucaxapusl. [loHaTHE 0 peakuusax MOIMKOHIEHCAIIMHN U THIPOIU3a Ha

IIpUMeEpE B3aUMONPEBPAIICHUN: INII0K03a = MOJIMCAXapHI.

JemoncTpanuu. OKHCIIEHHE CIIAPTa B alnbAeru]l. KauecTBeHHas peakius Ha MHOTOaTOMHBIE
cnupthl. Komneknus «KameHHBIN yroib U IPOAYKTHI €ro nepepaboTkmy». Peakuus

«cepedpsHOTOo 3epKaia» allbJETUI0B U III0K03bl. OKHUCIEeHNE adbAETHIOB U TIIIOKO3bI C
nomotikio ruapokcuaa meau (I1). [omyueHune ykCycHO-3TUIOBOTO U YKCYCHO-M30aMUIIOBOTO
a¢upoB. Komnekmus a3¢upHbix Macen. KauecTBenHas peakiusi Ha Kpaxmal.

JlabopaTopHusle onbIThI. 6. CBoiicTBa 3TMIIOBOTO ciupTa. 7. CBoiicTBa riuuepuHa. 8. CBoiicTBa
dbopmanbreruaa. 9. CorictBa ykcycHol kucioThl. 10. CpoiictBa xxupoB. 11. CpaBHeHHe



CBOICTB pacTBOpa Mbljla M CTUpaJIbHOTO nopoika. 12. CeoiicTBa ritoko3sl. 13. CBolicTBa
Kpaxmaiia.
Tema 4 . A3oTcoaep:kalye OpraHnyecKkre coeIMHeHNsI U HAXO0K/AeHHe B JKMBOI npupojae

Amunbl. [Tonarue 06 amunax. [lonyuenne aHuIuHa U3 HUTPoOEH30J1a. AHIIIMH KaK
OpraHMuYecKoe OCHOBaHMe. B3anMHoOe BIMsHIE aTOMOB B MOJIEKYJIE aHUJIMHA: OcabiaeHue
OCHOBHBIX CBOICTB U B3aUMO/JIEIiCTBUE ¢ OpoMHOM BoAoH. IIprMeHeHne aHuImHa Ha OCHOBE
CBOMCTB.

AMMHOKHUCJIO0THI. [lonydeHne aMruHOKUCIOT U3 KapOOHOBBIX KHCIIOT M THIPOJIA30M OEJIKOB.
XUMHYECKUE CBOWCTBA aMUHOKHCIIOT KaK aM(OTEPHBIX OPraHUYECKUX COeIMHEHUM:
B3aUMOJICHCTBHUE CO IIEI0YaMH, KUCIOTaMU U JAPYT C APYroM (peakuusi MOJIUKOHICHCAIUN).
[lentuaHas cBs3b U onunentuabl. [lpuMeHeHne aMMHOKHUCIIOT HA OCHOBE CBOMCTB.

Beaku. [Tonydenne 6eKOB peakIyei MOTMKOHISHCAIINH aMUHOKUCIIOT. [lepBuyHas,
BTOpUYHAS U TPETUUHASI CTPYKTYPHI OEJIKOB. XMMUYECKUE CBOWCTBA OEIIKOB: TOPEHHE,
JIeHaTypaLHusi, THAPOIIN3, IBETHBIC PEAKLIUN.

Xumus u nuiia. KanopuitHoCTh )KUpPOB, OCIIKOB M YTIJICBOJIOB.

I'eneTnyeckas CBA3b MEXIy KJIACCAMH  OPTraHUYECKHUX COCIMHEHUM.

HyxneunoBble KucJI0ThI. CHHTE3 HYKIEUMHOBBIX KUCIIOT B KIIETKE U3 HYKJICOTU10B. OOIIHii
wian crpoeHus Hykineoruaa. Cpasaenue crpoenus u pynkuuit PHK u JIHK. Ponb
HYKJIGMHOBBIX KUCJIOT B XpaHEHHUH U Tepeiadye HaciencTBeHHoi nndopmanuu. [lonstue o
OMOTEXHOJIOTMH T€HHOW MHKEHEPUH.

JemoHcTpanuu. BzauMoieiicTBue aMMuaka ¢ CoIsTHOM KucaoTor. Peakius anuinana ¢ OpoMHOM
BOJIOM. JloKa3zaTenbCcTBO HAMYKS (DYHKIIMOHAIBHBIX TPYIII B aMHHOKHUCIIOTax. PacTBopenne u
ocaxaenue 6enkoB. L[BeTHbIe peakiiuu OETKOB: KCAHTONPOTEUHOBAs U OuypetoBas. ['opeHue
IITUYBErO Ilepa U mepcTsiHor HUTKA. Moaens Monekyisl JIHK. Ilepexonsl: 3TaHON — 9TUIIEH —
STUJICHIJIUKOJb - STHIIEHTTUKOIAT Menu (II); sTaHOn — Tanane - 3TaHOBas KUCIOTA.
JladoparopHnble onbIThl. 14. CBoiicTBa OCIIKOB.

IIpakTuyeckas padora Nel. Unentudukanus opraHMuecKux COSAMHEHUN.

Tema 5. BroJIoTHYECKN AKTHUBHbIC OPTAHUYECKHE COeTNHECHUS

®epmeHTbI. DepMEHTHI Kak OMOJIOTHUECKUE KaTaau3aTopbl 0eIKOBOM mpupoisl. OcoOeHHOCTH
¢yHKIIMOHUpOBaHUs (pepMeHTOB. Posib pepMEHTOB B KU3ZHEAEATENbHOCTH KUBBIX OPraHU3MOB
Y HApOJHOM XO03sHCTBE.

Buramunsbl. [lonsatue o Buramunax. Hapymenus, cBsi3aHHbIE C BATAMUHAMHA: aBUTAMUHO3,
TMIIOBUTAMUHO3, TUIIEpBUTAMUHO3. Butamun C Kak NpencTaBuTeNb BOJOPACTBOPUMBIX
BUTAMUHOB, BUTaMUH A KakK MpPEICTaBUTEIb )KUPOPACTBOPUMBIX BUTAMUHOB.

I'opmonsl. [IoHATHE O TOPMOHAX KaK I'yMOPAJIbHBIX PETYISITOPAaX KU3HEAECATEIbHOCTH KUBBIX
opranu3MoB. VIHCYNIMH U aJipeHalluH KaK MpeacTaBUTean ropMoHoB. [Ipodunaktuka caxapHoro
nuadeTa.

JlekapcrBa. Actiupus. AuTHONOTHKH. J{ucbakTepno3. Hapkotuueckue BemectBa. Hapkomanus,
6opb0a ¢ Hell ¥ mpodHIIaKTHKA.

Xumus u 310poBbe. JlekapcTBa, GepMEHTbI, BATAMUHBI, TOPMOHBI,MUHEPATIbHBIE BOJBI.
[TpobGnemsl, cBA3aHHBIE C TPUMEHEHUEM JIEKapCTBEHHBIX MpenapaToB.

JMemoncTpauuu. Paznoxenne nepokcua BOJOpo1a KaTana3onl CbIporo Msca 1 ChIporo
kaprodens. Komnekuus CMC, copepskamux 3H3uMbl. McnbiTanue cpensl pactBopa CMC
MHAMKaTOpHOU Oymaroi. moctpanuu ¢ ¢potorpadusiMu KUBOTHBIX € Pa3IMYHBIMU (hopMaMu
aBuTaMuHO30B. Kosulekuys BUTaMUHHBIX IipenaparoB. McnsiTanue cpeasl pacTBopa
aCKOpOMHOBOW KHCJIOTHl MHAMKATOpHOW Oymaroil. lcmbITaHue anTedHOro mpemnapara
MHCYJIMHA Ha O6emok. JlomalHss, aBTOMOOMIIbHASL, JTa0opaToOpHasi anTeyka.

Tema 6. McKyccTBeHHbIC H CHHTETHYECKHE MOJTUMeEPbI



HckyccTBeHHble nojuMepsbl. [lonydeHne HCKyCCTBEHHBIX MOJIMMEPOB, KaK MPOIYKTOB
XUMHUYECKON MOIU(DUKAIIMY TTOTMMEPHOTO ChIPhsi. MICKYCCTBEHHBIC BOJIOKHA (QII€TaTHBIN MICIIK,
BHCKO3a), UX CBOWMCTBA U MPUMEHEHHUE.

CunTeTnyeckune nojuMepsbl. [lonydeHre CHHTETHUECKUX MTOJIUMEPOB PEAKIIUSIMU
NoJIMMEpU3aIH U NoJIMKoHAeHcauuu. CTpyKTypa MoJIMMEpOB: JTUHEHAsI, pa3BEeTBICHHAs,
npoctpaHcTBeHHas. [IpecTaBUTeNn CHHTETUYECKUX TUIACTMACC: TIOJTUATHIIEH HU3KOTO U
BBICOKOT'O JaBJICHUS, TOJUIIPONUICH, TOTUBUHIWIXI0pHI. CHHTETHYECKHE BOJIOKHA: JIaBCaH,
HUTPOH, KalpoH.

JMemoncrpanuu. Komutekuus nmiuactmace u u3fenuid u3 Hux. Kosanekuuyu nckycCTBeHHBIX U
CHHTETUYECKUX BOJIOKOH U M3/IeNUi U3 HUX. Pacno3HaBaHue BOJOKOH IO OTHOIICHHIO K
HArpeBaHUIO U XUMUYECKUM PEaKTUBAM.

JlaGopaTopHbie onbIThI. 15. O3HakOMIIeHHE ¢ 00pa3IaMu TIACTMACC, BOJIOKOH U Kay4yKOB.
IpakTnyeckas padora Ne2. Pacrio3HaBaHue IJIacTMAacC U BOJIOKOH



Conep:xanue nporpammsl 11 kiaace
«O0mast xumMus»

Tema 1. Ctpoenne atoma u nepuogudeckuii 3akon 1. U. MenaeseeBa
OcCHOBHBIE CBEICHUSI O CTPOCHUU aTOMa. S1IpO: IPOTOHBI U HEUTPOHBI. Y30TOMNbI. DIEKTPOHBI.
DnekTpoHHas 000s104Ka. DHEpreTuyecKuil ypoBeHb. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX
000J104€K aTOMOB 3JIEMEHTOB 4-Tr0 U 5-T0 Nepro0B nepuoandeckoi cucremst . 1.
MenpeneeBa (nmepexoaHbIX 2J1eMeHTOB). [loHsTHE 00 OpOUTANAX. S- U P-OPOUTAIIH.
DJEeKTPOHHBIE KOHPHUTypallui aTOMOB XMMHUYECKHUX 3JIEMEHTOB.
ITepuonnueckuii 3akon /. 1. MenneneeBa B cBeTe yueHus: 0 cTpoeHuu aroma. Otkpsitue /1. W.
MeH1eneeBbIM IEPUOJUYECKOTO 3aKOHA.
[Tepuonnueckas cuctema XuMHIecKux 35eMeHToB J1. 1. MenneneeBa — rpaduyeckoe
oToOpakeHHe MEPUOINIECKOro 3aKoHa. DU3NYECKUN CMBICI IOPSIKOBOTO HOMEpA JIEMEHTA,
HOMEpA Iepruoaa U HoMepa rpyninsl. BaieHTHbIE 351eKTpOHBI. [[puunHbI N13MEHEHHS CBOMCTB
SJIEMEHTOB B MEPHOAAX ¥ Ipymiax (IJaBHBIX MOArPYIIIax).
[TonoxeHue BOAOPOAA B IEPUOJUIYECKOM CUCTEME.
3HayeHHUe NEepUOINYECKOro 3aKOHA U NEPUOANUECKON CUCTEMbI XUMUYECKHUX Ay1eMeHToB [I. 1.
Memnpeneesa ais pa3BUTUSL HAYKU U TOHUMAHUS XUMHUYECKON KapTHHbBI MUpA.
JemoncTpanuu. Paznnunbie GopMbl IEPUOTUICCKON CUCTEMBI XUMHUYECKHX d1eMeHToB /1. U.
Menneneesa.

Tema 2. CTpoeHue BemecTBa
Nonnas xummnueckas cBs3b. Katnons! u annonsl. Kinaccuduxanyst nonos. onHble
KpUCTaJIIM4ecKue pemeTku. CBOHCTBA BEIIECTB € ATUM TUIIOM KPUCTAJUIMYECKUX PEIIETOK.
KoBajneHTHas xuMu4eckas CBA3b. JJNEKTPOOTpHULIATeNbHOCTD. [TosipHas u HenosspHas
KOBaJIeHTHbIE CBs3U. J{umosib. [TonsspHOCTE CBSA3U U NOJISAPHOCTH MOJIEKYJIbl. OOMEHHBIN U
JIOHOPHO-aKIENTOPHBIM MEXaHU3Mbl 00pPa30BaHUs KOBAJEHTHOW CBA3U. MOJIEKyIsipHbIE U
aTOMHBIE KpUCTauInyecKue penieTku. CBoCTBa BELECTB C 3TUMU THUIIAMH KPUCTANIMYECKUX
PEILIETOK.
Mertannuueckast xumudeckas cBsizb. OCOOEHHOCTH CTPOEHUS aTOMOB METaJLuI0B. MeTayuinyueckas
XUMHYECKAsl CBS3b M METAJUIMYECKAs KpUCTAJUIMYECKas pemeTka. CBONCTBA BEIIECTB € 3TUM
TUIIOM CBSI3U.
Bonoponnas xumumdeckas cBsi3b. MeXMONEKyIsIpHas U BHYTPUMOJIEKYJISIPHAs BOAOPOHAsS
CBSI3b. 3HAUE€HUE BOJIOPOAHOMN CBS3H JUIsl OpraHU3aLMU CTPYKTYp OMOMOIMMEPOB.
ITommmepsl. [lnacTMaccsl: TEPMOIUIACTBI U PEAKTOILIACTBI, MX IIPEICTABUTENIN U IIPUMEHEHUE.
Bosokna: npupoaHbie (pacTUTENbHBIE U )KUBOTHBIE) M XUMUYECKUE (UCKYCCTBEHHBIE U
CHUHTETUYECKHUE), UX MPEICTaBUTENIN U IPUMEHEHHE.
["a3000pa3Hoe cocTosiHKE BeliecTBa. Tpu arperaTHbIX COCTOSIHUS BOABL. OCOOCHHOCTH CTPOCHHUS
ra3oB. MossipHbIi 00beM ra3000pa3HbIX BEILECTB.
[Tpumepsl ra3000pa3HbIX MPUPOJHBIX CMECEN: BO3yX, IPUPOAHBIN Ta3. 3arpsi3HeHue
aTMocdeps! (KUCIIOTHBIE JJOXK/IU, TAPHUKOBBIN 3¢ deKT) u 60pbbda ¢ HUM.
[IpencraBuTenu ra3000pa3HbIX BEIIECTB: BOJAOPO, KUCIOPO, YIIEKUCIbIN Ta3, aMMHUaK,
stuieH. Mx nonydenue, coOupanue U pacro3HaBaHue.
Kunkoe cocrostaue BemectBa. Boga. [lorpebienre Boibl B OBITY M Ha IPOU3BOJICTBE.
JKecTkocTh BOJIBI M CITOCOOBI €€ YCTpaHEHMS.
MunepanbHbIe BOJIbI, UX HCIIOIb30BAaHUE B CTOJIOBBIX U JIEYEOHBIX HENSIX.
Kunkne kpucTamisl ¥ UX IPUMEHEHUE.
TBépnoe cocTosiHME BenecTBa. AMOp(HbBIE TBEp/IbIe BEUIECTBA B IPUPOJIE U B KU3HU YEIIOBEKA,
UX 3HauY€HUeE U NpuMeHeHne. Kpucraiimueckoe CTpOeHHE BELIECTBA.
HucnepcuHbie cuctemsl. [loHaTre o nucnepcHbIx cucremax. JucnepcHas dasza u gucrnepcuoHHast
cpena. Knaccugukaius TucnepcHbIX CUCTEM B 3aBUCMOCTH OT arperaTHOr0 COCTOSTHUS



JMCTIEPCHOM Ccpeibl U TUCiepCHOHHON (a3bl.] pyboaucnepcHble CHCTEMBI: AIMYIIbCUH,
CYCII€H3HH, a3p030JU. TOHKOUCTIEPCHBIE CUCTEMBI: Teliu U 301U. [loHATHE 0 KoJutounaax.
Cocras BemiecTBa U cMeceil. BeliecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOECHHUS. 3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTB.

[TonsiTue «10519» U €€ pa3HOBUAHOCTH: MaccoBas (10151 3JIEMEHTOB B COEIMHEHUH, J10JIs1
KOMIIOHEHTa B CMECH — JI0JIsl IPUMECEH, 0I5l pACTBOPEHHOTO BEILIECTBA B PaCTBOpPE) U
oObemHas. /{01 BbIXOAA IPOIYKTA PEaKLUU OT TEOPETUUECKHU BO3ZMOYKHOIO.

JeMoHcTpanuu. Mojenb KpUCTAJUIMYECKOH penieTky xiaopuaa HaTpus. O0pa3ibl MUHEPAJIOB C
MOHHOW KPUCTAJNINYECKON PELIETKON: KaIbIUTA, ranuTa. Moaenu KpUCTaLINYECKUX PEIIETOK
«Cyxoro Jipjiay (Wiu Hoza), anmasa, rpaduta (wim kBapia). Mozaens mosekynsl JIHK. O6pa3iibt
iactmace (penonodopmanbaeruHbie, MOJINypeTaH, MOJIUITHIICH, TOIUIIPOITUIIEH,
MOJIMBUHWJIXJIOPUA) U u3Aenus u3 Hux. O0pasibl BOJOKOH (IIEPCTh, LIEJIK, alleTaTHOE BOJIOKHO,
KaIlpoH, JJaBCaH, HEWIOH) U u3Aenus 13 Hux. OOpa3ipl HeOpraHMUECKUX NOIMMEPOB (cepa
IIacTUYecKasi, KBaplil, OKCUJ] aTFOMUHUS, IPUPOIHBIE ATFOMOCUIUKATHI). MO1esIb MOJIIPHOTO
o0bema ra3oB. Tpu arperaTHbIX cOCTOSIHUS BO/IbI. OOpa3Ibl HAKUIH B YaAWHUKE U TPyOax
HEHTPaJIbHOTO OTOIJIeHHs. JKeCcTKOCTh BOJIbI U cIOCcOObI ee yeTpaHeHus. [Ipubopsl Ha KUIKUX
Kkpuctamuiax. O0pasibl pa3IMuHbIX TUCIIEPCHBIX CUCTEM: IMYIIbCHM, CYCIIEH3HH, a3P030JIeH,
reneit u 3oneit. Koarynsuus. Cunepesuc. Dpdext Tunmans.

JladopaTtopHble onbIThl. 1. Onpeenenue TuIa KpUCTAIUTMIECKON pEelIeTKH BEIIeCTBa U
OIKCaHUE €ro CBOMCTB. 2. O3HAKOMIIEHUE C KOJUICKIIMEH MOJIMMEPOB: MIaCTMACC U BOJIOKOH U
u3zienust U3 HUX. 3. VMcnblTanue BOJbl Ha )KECTKOCTh. Y CTpaHEHUE KECTKOCTHU BOJIBI. 4.
O3HaKkoMJIEHHE ¢ MUHEPATbHBIMU BoAaMHu. 5. O3HaAKOMIIEHUE C TUCTIEPCHBIMH CHCTEMaMH.
IIpakTuyeckas padora Ne 1. [lonydyeHue, coOupanue u pacrio3HaBaHUE ra3oB.

Tema 3. XumMuyeckue peakiuu
Peaknun, uaymue 0e3 n3MEHEHHs COCTaBa BELECTB. AJUIOTPOIUS U aJNIOTPOIIHbIE
BUZOM3MEHEeHUS. [[pU4nHBI aIJI0TPONNH HA TPUMEpe MOIM(PUKAIINI KHCIOPOAa, Yyriiepoaa u
docdopa. O30H, ero OuoIOrUYECcKasi poib.
W3omepsl 1 uzomepus.
Peakuuu, uaymue ¢ ”3MEHEHUEM COCTaBa BEIIECTB. Peakiiuy coeNMHEHNs, pa3lIoKEeHNUs,
3aMelleHus] 1 0OMeHa B HEOpraHMYeCKON 1 OpraHn4eckoi XumMuu. Peakunu sx30- u
sHI0TepMHuUeckre. TenaoBoil 3¢ ekt XuMUUeCKoi peakiuu U TEPMOXUMUYECKHUE YPaBHEHUS.
Peakiuu ropeHusi, Kak YaCTHBIN CITy4dail 9K30TEPMHUYECKUX PEAKIUM.
CkopocTb XuMHUeCKOHN peakiii. CKOpOCTh XMMHUYECKON peaklini. 3aBUCUMOCTbh CKOPOCTH
XUMHYECKON PEAKLUU OT MPUPOABI PEATHPYIOIIMX BEIIECTB, KOHIICHTPALMH, TEMIIEPATYypPHI,
IIJIOLIA AU TTIOBEPXHOCTU CONPUKOCHOBEHMS M KaTaiau3aropa. Peakiuu romo- U reTeporeHHbIe.
[TonsiTue o kaTanu3e U KatanusaTopax. @epMeHTh Kak OMOJIOrMUecKHe KaTaau3aTophl,
0COOEHHOCTH MX (YHKIIMOHUPOBAHMUSL.
OO6patumocTh xuMHUecKUX peakuuil. HeoOpatumble 1 06paTuMble XUMHUYECKHUE PEAKIUH.
CocTrosiHMEe XMMUYECKOTO paBHOBECHS /ISl 0OpaTUMbIX XUMUYECKUX peakinid. CrocoOsl
CMEIIIEHNS XMMUYECKOI0 PAaBHOBECHUS Ha MpUMepe cHHTe3a aMMuaka. [lonsaTre 00 OCHOBHBIX
Hay4yHBIX IPUHIUIIAX TPOU3BOJICTBA HA IPUMEPE CUHTE3a aMMHAKa WJIN CEPHOM KUCIIOTHI.
Ponb Boawl B xumuueckoi peakuuu. MctuHHbIE pacTBOpbl. PacTBOpUMOCTh U Kiaccuukaius
BEILECTB 110 3TOMY IIPU3HAKY: PACTBOPUMBIE, MaJIOPACTBOPUMBIE U HEPACTBOPUMBIE BEILIECTBA.
SIBneHns, mpoucxoAsaIIye Py PaCTBOPEHNUH BEIIECTB — Pa3pyLICHHE KPUCTAININYECKON
peméTku, TudQy3us, TMcCoUanus, TuapaTaIus.
DJIEKTPOIUTHI U HEANEKTPOIUTHL. DNEKTPOIUTHYECKAs quccoruanus. KucioTel, OCHOBaHUS U
COJIA C TOYKU 3pEHUS TEOPUH DIIEKTPOIIUTUYECKON JUCCOLIMALUH.
XHUMHUYECKUE CBOMCTBA BOJBI: B3aNMOJEHCTBHE ¢ METAJNIAMHA, OCHOBHBIMH Y KUCJIOTHBIMU
OKCHJIaMH, Pa3JIo’KeHHe U 00pa3oBaHKHe KPUCTAIOTHApaToB. Peakuuu ruapaTanyu B
OPraHNYeCKON XUMHH.



['maponu3 opraHuvYecKux U HEOPraHUYeCKUX coenuHeHnid. HeoOpaTumelii ruiponus.
OO6patumblii ruapoan3 cosieid. Cpena BOAHBIX PACTBOPOB: KUCIIAsl, HEUTpaabHAas, IICTOYHAS.
Bonoponusiit nokasarens ( PH) pactBopa. 'maponus oprannueckux CoeAMHEHUN U ero
MPAKTUYECKOE 3HAYCHHE IS MTOJIyYEeHHUS THIPOIU3HOTO CIIUPTA U MbUIa. bruonoruueckas poib
TUIPOJIN3A B IUIACTUYECKOM U SHEPreTUUYECKOM OOMEHE BEILECTB U SHEPTUU B KIIETKE.
OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE peakiui. CTenenp okucienus. Onpeaenenre CTeneHu
okucneHus o Gopmyne coenuHerus. Ilonstie 00 OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxusx. OKHCIeHNE U BOCCTAHOBJICHHE, OKUCIUTEIh U BOCCTAHOBUTEIIb.

DnEeKTpOoan3. DNEKTPOJIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN MPOLECC. DIEKTPOIN3
pacIuiaBoB ¥ pacTBOPOB Ha puMepe xyopuaa Hatpus. [Ipaktuueckoe npumeHeHe
AIIEKTPOJIN3A. DIEKTPOIUTHUECKOE MOTYyUEHHE aTFOMUHUS.

JemoncTpanuu. O3oHaTop. Mozenu Moleky H-OyTaHa v n300yTaHa. 3aBUCHUMOCTbh CKOPOCTH
peaxKuy OT IPUPOJIbI BELLIECTB HA IPUMEPE B3aUMOEHCTBYS pACTBOPOB PA3IMYHBIX KUCIIOT
OJINHAKOBOM KOHIIEHTPAIMH C OJIMHAKOBBIMU I'PaHyJIaMU [IMHKA U B3aUMOJCUCTBUS OJIMHAKOBBIX
KYCOUYKOB pa3HbIX METAJUIOB (MarHus, IIMHKA, JKeJie3a) C COJsIHOM KucioTo. BzanmopeiictBue
pPacTBOPOB CEPHON KHCIIOTHI C PaCTBOPaMH TUOCYJIb(haTa HATPUS PA3IMYHON KOHIICHTPALIUH U
Temneparypbl. Mozens Kumsuero ciiosi. PasnoxeHnue nepokcuia BOA0poAa ¢ HIOMOIIbIO
karanuzaTtopa (okcuaa mapranna (1V)) u karanassl CBIpOTro Msica U ChIPOro KapToders.
[Tpumepbl HEOOPATUMBIX PEAKIIHA, HAYIINX C 00pa30BaHUEM OCAJIKa, T'a3a WA BOJBI.
BzaumopeiictBue nutus u Hatpus ¢ Bogou. [lomyuenue okcuna docdopa (V) u pacTBopeHUE €ro
B BOJIE; UCIIBITAHKE MIOJIyUEHHOT'0 pacTBopa JlakMycoM. OOpasiibl KpUCTAIIIIOTUAPATOB.
HcnpiTanue pacTBOPOB AJIEKTPOIUTOB U HEAJNIEKTPOIUTOB HA MPEAMET AUCCOIHAIIHH.
3aBUCUMOCTb CTETIEHU IEKTPOJIUTUUECKON JUCCOLUALMN YKCYCHON KUCIOTHI OT pa30aBiieHUs
pactBopa. ['uaponus kapbuna kanpius. ['uaponus kapOOHATOB MIETOYHBIX METAJUIOB U
HuTpatoB 1uHKa win cBuHUA (11). [Tonyuenue mbina. [Ipocreiiniie OKUCIUTENBHO-
BOCCTaHOBUTEJIbHbBIC PEAKIIMU: B3aUMOJICHCTBHIE LIMHKA C COJISTHOM KMCIIOTOM U JKeje3a C
pactBopom cyibata meau (I1). Mozens anextponuzepa. Moaeb 3JeKTPOIN3HOM BaHHBI IS
MOJTyYEHUS AITFOMHUHHSL.

JlabopaTopHble onbIThI. 6. Peakiius 3aMelieHrs Meau Kene30M B pacTBOPE METHOTO
Kynopoca. 7. Peakuuu, uaymmue ¢ o0pa3oBaHHeM 0Ocajika, ra3a u Bojsl. 8. [lonydenue kuciaopoa
pa3o’keHueM MepoKCUaa BOAOPOIa C MOMOIIbI0 oKkcuaa Mapranua (1V) u katanassl celporo
kaprodens. 9. [Tonyuenne Bogopoa B3auMoAeicTBUEM KUCIOTHI ¢ IMHKOM. 10. PaznnuHble
CIIy4au THIPOIU3a COJICH.

Tema 4. BemecTBa u UX CBOICTBa

Mertannsl. BzaumoseiicTBue MeTamioB ¢ HeMeTalIaMu (XJI0pOM, CEpO i KUCIOPOAOM).
B3aumoseiicTBuE MIET0YHBIX U LIEI0YHO3EMETbHBIX METAJUIOB C BOJIOW. DIEKTPOXUMUYECKUIM
psi HanpspkeHu# MetaioB. O01e crnocoObl MOMyYeHHUs METAJLIOB.

B3anmopeiicTBre METauIOB ¢ pacCTBOpPaMH KHCIIOT U coseil. AlroMuHoTepMHusl. B3anmoaerncraue
HaTpHs C ITAHOJIOM U (PEHOJIOM.

Koppo3zus merannos. [IoHATHE O XUMHUYECKOW U AJEKTPOXUMHUYECKON KOPPO3HH METAIIIOB.
CriocoOb! 3aIUThl METAIIIOB OT KOPPO3HH.

Hewmerannel. CpaBHUTENBbHAS XapaKTEPUCTHKA TaJJIOTEHOB KaK Hanbosiee THITUYHbIX
npeJcTaBuTeNel HeMeTalI0B. OKUCIUTENIBHBIE CBOMCTBA HEMETAIUIOB (B3aUMOAECHCTBHE C
MeTaJlJIaMHi U BOAOpo0oM). BoccTaHoBUTENbHBIE CBOMCTBA HEMETAIIIIOB (B3aMMOJIEICTBHE C
6oJee NEKTPOOTPULIATEILHBIMU HEMETAJIIAMHU U CJI0KHBIMH BEIIECTBAMHU-OKUCIUTEISIMHU).
XUMHYECKUE BENIECTBA KAK CTPOUTEIBHBIE U ITOJIEII0YHbIE MaTepraisl. BemecTsa,
UCTIOJIb3yeMbIe B MONUTpaduH, KUBOITUCH, CKYJIBITYpPE, ApXUTEKTYpE.

Kucnotsl Heopranudeckue u oprannueckue. Knaccudukanus kucior. XuMuyeckue cBOWCTBa
KHCJIOT: B3aUMOJIECUCTBHUE C METAIITIAMU, OKCUIAMU METAJLIOB, TUAPOKCHUIAMUA METAJUIOB,
coJisiMu, ciupTamu (peakuus stepudukannn). Ocodble CBOMCTBA a30THOM U



KOHIICHTPUPOBAHHOW cepHON KUCIOTHL. OOIIMe IpeACTaBICHUs O POMBIIIICHHBIX ClI0C00ax
MOJIyYEHUSI XMMUYECKUX BEIEeCTB (Ha MpUMepe MPOU3BOJCTBA CEPHOM KUCIIOTHI).

OcHoBaHMs HeOpraHuveckue u oprannyeckre. OCHOBaHMS, UX KiIaccu(uKaus. XuMUIECKHe
CBOMCTBA OCHOBAHUI: B3aUMOJICHCTBUE C KUCIOTAMH, KUCJIOTHBIMU OKCHUJIAMU U COJISIMH.
PaznoxxeHne HepacTBOPUMBIX OCHOBAHMM.

Conu. Knaccudukanus comneil: cpeHue, KUCIble 1 OCHOBHbIE. XUMUYECKHE CBOMCTBA COJICH:
B3aMMOJIEMCTBHE C KUCIOTaMHU, 11I€JI04aMH, MeTajslaMu U coitsimMu. [IpeacraBurenu conei u ux
3HaYCHHE. XJIOPUJI HATpHs, KapOoHaT Kaublus, pocdart kanbius (CpeaIHue coin);
THPOKapOOHATHI HATPUSI K aMMOHUS (KHCIIBIE CONN); THIpokcokapooHat meau (I1) — manmaxur
(OCHOBHas COJIb).

KadecTBeHHbBIE peakIuy Ha XJIOPUI-, CyIb(aT-, 1 KapOOHAT-aHMOHBI, KATHOH aMMOHHUS,
katuonsl xenesa (1) u (11).

I'eneTnueckas CBS3b MEKY KJIACCAMU HEOPTAHUYECKUX U OpraHnyecKkux coenuHeHui. [lonstue
0 F'€HETUYECKOM CBSI3U U T€HETHYECKUX psAjax. ['eHeTnueckuii psag metaia. [ 'eHeTnueckuil psaa
HemeTaiia. OCOOEHHOCTH T€HETHYECKOTO Psijia B OPraHMUECKOW XUMUH.

XHUMHUYECKOE 3arpsA3HEHUE OKPYIKAIOIIEH CPebl U €ro MOCIEICTBUS.

brITOBas XuMuUeckasi r(paMOTHOCTb.

Jemoncrpanuu. Komiekuus 06pasioB MeTaisioB. B3aumoaeiicTBiue HaTpHUs U CYpbMBI C
XJIOpOM, jKeJie3a ¢ cepoid. ['opeHne Maruust 1 aqroMUHUS B Kuciaopoje. Bzaumonelictsue
HIEJIOYHO3EMEIBHBIX METAJUIOB C BOJOU. B3aumoaelicTBre HATpUs € TAaHOJIOM, IIUHKA C
YKCYCHOM KHCJIOTOM. ATIIOMUHOTEpMUS. B3auMoaeincTBre Meau ¢ KOHIIEHTPUPOBAHHOM a30THOM
KHUCIJIOTOM. Pe3ynbTaTel KOppO3UHM METAJIIIOB B 3aBUCUMOCTH OT YCJIOBUI €€ IPOTEKaHHUS.
Komnekuus 06pa3ioB HemeTauioB. BzaumoaeiicTBue XJIOpHOW BOJIBI C paCTBOPOM OpoMuUIa
(noguna) xanus. Komiekuusi npupoAHbIX OpraHUYecKux KucioT. Pazbasienue
KOHLICHTPUPOBAHHOM CEpHOM KUCIOTHI. B3aumMonecTBue KOHIEHTPUPOBAHHON CEPHOM KUCIIOTHI
C caxapoM, IeJUTI0I030i U Melblo. OOpa3iibl IPUPOTHBIX MUHEPAIOB, COAEPKAIINX XJIOPU]T
HaTpus, KapOoHaT Kaiblus, pocdaT kanbius u ruapokcokapoonat meau (I1). O6pasiisr
MUIIEBBIX MPOIYKTOB, COAEPIKAIIUX TUAPOKAPOOHATHI HATPUS M AMMOHUS, UX CIIOCOOHOCTH K
Pa3JIoKEHUIO TP HarpeBaHuu. ['amenue coapl ykcycoM. KauecTBeHHbIE peakiiii Ha KAaTHOHBI U
AQHUOHBI.

JlabopaTopHsle onbIThI. 11. McnibiTaHue pacTBOPOB KUCIOT, OCHOBAaHUM U coJeit
UHAMKaTopamu. 12. B3aumozeicTBre COIIHON KUCIOTHI U PACTBOPA YKCYCHOM KHCJIOTHI €
Metaynamiu. 13. BzaumozeiicTBre cosiHON KUCIIOTHI U pPacTBOpa YKCYCHOM KHUCIIOTHI €
OCHOBaHUsIMU. 14. B3auMonelicTBre COISIHON KMCIOTHI M paCTBOPA YKCYCHOM KHCIIOTBI C
consiMu. 15. [lonydyeHue u cBoiicTBa HEPACTBOPUMBIX OCHOBaHMM. 16. 'maponus Xxi1opuuoB u
alleTaToB LIEJTOYHBIX METAJUIOB. 17. O3HaKOMIIEHHE C KOJUIEKIUAMU: a) METAJJIOB; 0)
HEMETAJIJIOB; B) KUCJIOT; I') OCHOBAHUM; /1) MUHEPAJIOB U OMOJIOTHYECKUX MaTepUajoB, COep-
KAIIUX HEKOTOPBIE COMH.

IIpakTnyeckas padora Ne 2. MnenTudukanus coeaMHEHUM.



Y4yeOHO-MeTOANYECKOE 00ecIIeYeHne

WurepaktuHas qocka SMARTBoard 660 ¢ nmprucTtaBHBIMH TPOMKOTOBOPHTEISIMU
Mynerumuauiineii ipekrop «Mitsubishi XD500U-ST»

Hoyt6yk mis yautens «Aguarius CmpNES25»

ONEKTPOHHbIE MPUIIOKEHUS K yUCOHUKAM.

Juckn «BupTyaabHas XUMHYECKas JJA0OPATOPHUSN», «KKypC HEOPTaHUUYCCKON XUMUNY, «XHUMHUS 8-
11 xmacey.

OO06opynoBaHKe W PEAKTHBBI JJIs IPOBEACHUS MPAKTUYCCKUX U J1a00paTOPHBIX PadoT.
Komnexuu 1 TaOIUIIBL.

[{udpoBbie 00pa3oBaTeIbHBIC PECYPCHI.
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TpeGoBaHus K YPOBHIO NOATOTOBKH BBIIIYCKHUKOB

B pesynbpraTe u3yuyeHuss XUMAY Ha 0a30BOM YPOBHE YYEHUK JJOJKCH:

3HATh/TIOHUMATh!
- BOKHEHUIIINE XMMUYECKHE ITOHITHS: BEIIECTBO, XMMUYECKHUN JIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEJIbHBIE aTOMHAsi U MOJIEKYJISIPHAsE MAcChl, MOH, aJNIOTPOIHMSI, U30TOIIbI, XUMUYECKast
CBSI3b, JJIEKTPOOTPULIATEIBbHOCTD, BaJICHTHOCTD, CTENIEHb OKUCIIEHUS, MOJIb, MOJIIPHAs Macca,
MOJISIPHBINA 00BEM, BEIIECTBA MOJICKYJIIPHOTO i HEMOJIEKYJISIPHOTO CTPOCHUSI, PACTBOPHI,
JEKTPOJIUT U HEDJIEKTPOJIUT, HIEKTPOIIUTUYECKAS IUCCOLMALINS, OKUCIIUTEIb U OCCTAHOBUTENb,
OKHCIICHHE U BOCCTaHOBJICHHE, TETIOBOH 3(h(heKT peaknu, CKOPOCTh XMMUYECKOH peaKIiH,
KaTaJan3, XUMUYECKOE PABHOBECHE, YIJIEPOIHBIN CKEJIET, YHKIIMOHAJIbHAS TPYIINA, U30MEPH,
TOMOJIOTHS;

- OCHOBHBIE 3aKOHBI XMMHUH: COXPAHEHUSI MAaCChI BEIIECTB, IOCTOSIHCTBA COCTABa,IEPUOIMUECKUI
3aKOH;

- OCHOBHBIE TEOPUHU XUMHHU: XUMUYECKOU CBSI3H, FIEKTPOJUTUYECKON AUCCOLMAIINH, CTPOCHUS
OPraHUYECKUX COCIMHECHUM;

- BKHEWIIIME BEIIeCTBA M MaTepUalbl: OCHOBHBIE METAJUIBI M CILIABBI; CEPHAs, COJISTHAS,
a30THAas U YKCYCHas KHCIIOTHI; IIEJI0OYH, aMMHUAK, MUHEpalIbHbIE YA00peHus, METaH, dTHIICH,
aneTuseH, 0eH30I1, TAHOJ, )KUPHI, MbLJIa, TJII0K03a, caxapo3a, Kpaxmal, KJieTdyaTka, OeiKu,
HCKYCCTBEHHBIC M CHHTETUYECKHE BOJIOKHA, KAyUyKH, IIIaCTMACCHI;

yMeTh:
- Ha3bIBaTh U3yYCHHbIE BELIECTBA 110 "TPUBHAIBHON" MIIM MEXAYHAPOTHOW HOMEHKIATYPE;

- OINIPE/EIIATh: BAJICHTHOCTb U CTEIIEHb OKUCIICHUSI XUMUYECKHUX 3JIEMEHTOB, TUI XUMUYECKON
CBSI3HM B COEIMHEHHUSIX, 3aps] MOHA, XapaKTep CPeAbl B BOAHBIX paCTBOPAX HEOPraHUYECKUX
COEMHEHUH, OKHCIIUTEIb U BOCCTAHOBUTEIb, IPUHAJIEKHOCTD BEILIECTB K PA3JIMYHBIM KJIacCaM
OPraHUYECKHX COCIMHCHUN;

- XapaKTepPU30BaTh: JIEMEHTHI MAJIBIX TIEPUOJIOB 1O UX TOJI0KeHHIO B [lepuoanueckoii cucreme
J .. MenneneeBa; 00Iue XUMHIECKHE CBOMCTBA METAJNIOB, HEMETAJIJIOB, OCHOBHBIX KJIaCCOB
HEOPraHWYECKUX U OPTaHUYECKUX COCIMHEHUI; CTPOEHUE U XUMUUECKHE CBOMCTBA N3YYEHHBIX
OPraHUYECKUX COCTMHEHUN;

- 00BSACHATH: 3aBUCUMOCTh CBOWCTB BELIECTB OT UX COCTAaBA U CTPOECHMUS; MPUPOTY XMMHUECKON
CBsI3U (MOHHOM, KOBaJIEHTHON, METAIIJIMUECKOH ), 3aBUCUMOCTh CKOPOCTH XUMHYECKOH peakuuu u
MOJIO’KEHUSI XMMHUYECKOTO pPaBHOBECUS OT PA3IMYHBIX (PaKTOPOB;

- BBITIOTHATh XUMHYECKUH OKCIICPUMCHT I10 PACIIO3HABAHUTIO BayKHEHUIIINX HCOPraHN4C€CKUX 1
OpTraHU4YC€CKUX BCIICCTB,

- IPOBOJIUTH CAMOCTOSATENbHBIN MOMCK XMMUYECKOH HH(POPMALIMU C UCTIOIb30BaHUEM
Pa3IMYHbIX UCTOYHUKOB (Hay4YHO-TIOMYJISPHBIX U3AaHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
WuTepHeTa); UCIONB30BaTh KOMIBIOTEPHBIE TEXHOJIOTUH /17151 00pabOTKH U Tiepeiadn
XUMHUUYECKON MHPOpPMAIUH U €€ IPEICTABICHUS B Pa3IMuHbIX (hopMax;



HCNO0Jb30BATH NPUOOpETeHHbIEC 3HAHUS U YMEHHUS B IPAKTHYECKOH 1eITeJIbHOCTH U
NOBCEIHEBHOM KU3HM JIs:

- 00BSICHEHHSI XUMHYECKUX SIBJ'ICHI/II‘/'I, IMIPOUCXOAAIINX B ITPUPOIEC, 6BITy M Ha IIPOU3BOACTBE,

- OIpEeJIeTICHUS] BO3MOXKHOCTH TPOTEKAHUS XUMUUYECKUX TTPEBPALICHUM B Pa3JIMUHbBIX YCIOBUSIX U
OIICHKHU UX MOCJICACTBUH;

- 9KOJIOTMYECKH IPaMOTHOI'O IIOBE/IEHUS B OKPYXKalOLIeH cpene;

- OLICHKH BJIMSIHUSI XUMUUECKOI'0 3arpsiI3HEHUS OKPY’KaIOILEN Cpelibl HA OPTaHM3M YEJIOBEKa U
JpyTHUe )KUBbIE OPTaHU3MBI;

- Oe301acHOro OOpaIIeHUs C TOPIOYMMHU M TOKCHYHBIMH BEIIECTBAMU, 1a00paTOPHBIM
000pyI0BaHUEM;

- IPUT'OTOBJICHUA PAaCTBOPOB 3aIIaHHOI7I KOHLCHTpAaLUN B 6I)ITy 1 Ha IMIPOU3BOACTBC,

- KpUTHYECKOU OLIEHKH JIOCTOBEPHOCTH XUMHUECKOW MH(POPMALINH, TOCTYIAIOMIEH U3 Pa3HbIX
HUCTOYHUKOB;

- IOHMMAaHMs B3aMMOCBSI3U Y4eOHOI0 IIpeMeTa ¢ 0COOEHHOCTAMU npodeccuil u
po(hecCHOHATIBHON e TEIbHOCTH, B OCHOBE KOTOPBIX JIEXKAT 3HAHUS 110 JAHHOMY y4€OHOMY
IIPEAMETY.



TemaTnueckoe niianuposanue no xumuu 10 Kiace
( 6a30BbIil YPOBEHDb)

Ne Hassanue teMbl OO01ee Teopust | Ilpaktuka Bun
KOJINYECTBO KOHTPO
4acoB T8t
Beenenue. 1 - -
Tema 1. | Teopus cTpoeHus: OpraHUYECKUX 2 -
COCTUHEHUM.
Tema 2. | YrineBoopoibl. 8 - Kp.1.
Tema 3. | Kucnopoacoaepsaiye cOeIMHEHUS U UX 10 Kp.2.
HaXO0XKJICHHUE B )KUBOM MTPUPOJIE.
Tema 4. | A3oTconepkaiiyue COSAMHEHUS U UX 6 Ip.1. Kp.3.
HaXO0XKJICHHUE B )KUBOM ITPUPOJIE.
Tema 5. | buosorndyecku akTUBHBIE OPTaHUYECKHE 2
COEAMHEHUs
Tema 6. | MckyccTBEHHBIE U CUHTETHUECKUE 2 Ip.2.
OpPraHUYeCKUe COCIUMHEHMSL.
IloBTOpEHME 3 Kp.4
Bcero 34 2 4
TemaTn4ueckoe nianupoBanue no xumum 11 kiaace
( 0a30Bblil YPOBEHbD)
Ne Ha3Banne teMbl Obuee Teopusa | IIpakTuka Bun
KOJINYECTBO KOHTPOJIS
4acoB
Tema 1. | CTpoeHne aTomMa U IEPUOTUIECKUI 3 3 -
3akoH /1. . Menaeneena.
Tema 2. | CTpoeHue BellecTBa. 13 11 Ip.1. Kp.1.
Tema 3. | XuMudeckne peakiuu. 9 8 Kp.2.
Tema 4. | BemrecTBa u uX CBOMCTBA. 9 7 Ip.2 Kp.3.
Bcero 34 29 2 3




