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IHosicuuTenLHAA 3aNIUCKA

PabGouas mnporpamma mno mnpeamery «Xumus» 0a30BOro ypoBHs pa3paboTaHa i
oOyuaromuxcs 10-11 Ha ocHOBE creaAyOMUX TOKYyMEHTOB:

1. @DenepalibHbIl TOCYIApCTBEHHBIN 00pa3oBaTeNbHBI CTaHIAPT CPEIHEro OOIIEero
oOpa3oBaHUs, YTBEPXKICHHBIM NpHKazoM MuHUCTEpCcTBa OOpa3oBaHWsl W HayKu Poccuiickoi
Oenepannu ot 17.05.2012 Ne 413 (B pen. ot 29.06.2017) «O6 yrBepx)aeHun DenaepaqbHOTO
rOCY/IapCTBEHHOT0 00pa30BaTEIILHOTO CTAHIAPTa CPEIHEr0 O0IIETO 0Opa30BAHUS.

2. OcHoBHas oOpa3oBaTenbHas IMporpamma cpeaHero ooOmero oo6pazoBanus ['bBOY
COUI c. Kpacnoe Ilocenenue.

3. Atopckas mporpamma kypca xumuu it 10-11 kiaccoB 001meo0pa3oBaTeIbHBIX
yupexnenuit (6azoseiii yposens) O.C. 'abpuensna.

B yue6nom mane 'bOY COII c¢. Kpacnoe Ilocenenne Ha u3ydeHne npeaMera «XUMHSI» B
10-11 xmaccax orBoautcs 102 gaca, n3 vux 34 4 (1 g B Henento) B 10 knacce u 68 4 (2 4 B HEZENIO)
B 11 knacce.

1. Ilnanupyemble peAMeTHbIE Pe3yJbTAaThl OCBOCHHUS Y4eOHOI0 NpeaMeTa.
10 KJIACC.

B pe3ysabTare u3yueHuss XuMHuu Ha 6230BOM YPOBHE YUEHHK /I0JIZKEH:
3HATHL/MMOHNMATE

* Basicneniuue xumuyeckue noHaAmuA: BEUICCTBO, XMMHUUECKUH JIEMEHT, aTOM, MOJIEKYJIa,
OTHOCUTEIIbHbIE aTOMHasi M MOJIKYJISIpHAas MAacChl, HWOH, U30TOIbI, XUMHYECKas CBs3b,
AEKTPOOTPHUIIATEIIBHOCTD, BAIGHTHOCTh, CTENIEHb OKHUCIICHHUS , MOJIb, MOJIIpHAsI Macca, MOJISIPHBIN
00BEM, YrIepoaHbli cKesleT, (yHKIIMOHAbHAS TPYIINa, H30MEPUs, TOMOJIOTHUS;

* OcnoséHble meopuu xumuu: XHUMHYECKON CBA3HU, CTPOCHUA OPraHHUYCCKUX COG,I[I/IHCHI/Iﬁ;

* Baxkneiiluue BemiecTBa M MaTepuasbl: MeETaH, TWIEH, alleTUIIEH, OCH30J, TaHOI,
JKUpPBI, TJIOKO3a, caxapo3a, OENKH, HWCKYCCTBEHHBbIE M CHHTETHYECKHE BOJIOKHA, KaydyKH,
IUIaCTMACCHhI;

Ymern

* Ha3zvieamb W3ydYeHHBIE BEIIECTBA [0 «TPUBHAIBHOW» WM  MEXKIYHAPOAHOU
HOMEHKJIATypE;

* Onpedenamp: BAJECHTHOCTh M CTENEHb OKUCICHUS XUMUYECKUX OJJIEMEHTOB, THII
XAMHMYECKOM CBSI3M B COCIMHEHUAX, NPUHAJIEKHOCTH BEIIECTB K pPa3JIMYHBIM KjlaccaM
OPraHUYECKHX COCIMHEHUN;

* Xapakmepu3zoeamsp: o01INE XUMUYECKHE CBOMCTBA OPTaHUYECKUX COCTMHEHHUI; CTPOCHHE
Y CBOMCTBA M3yYEHHBIX OPraHUYECKUX COECIUHEHUN;

* O0vAcHAmMb: 3aBUICUMOCTh CBOMCTB BEUIECTB OT UX COCTaBa U CTPOEHUS;

* Boinonnams xumuueckuili IKCnepumenm 10 PACTIO3HAHUIO BAKHEUILIMX OPraHUYECKUX
BEIICCTB;

* IIpoeodums caMOCTOSITENbHBIN MOMCK XUMHUYECKOH HH(OpPMalMHU C HCHOIb30BAaHUEM
Pa3IMYHBIX UCTOYHUKOB; MCIIOJIb30BaTh KOMIIBIOTEPHbIE TEXHOJIOTUH JUIs 00pabOTKU U Mepenadn
XUMHUYECKON HHPOpMaAIUH U €€ PE/ICTaBICHUS B pa3INYHbIX (opMax;

* Ucnonvzoeams npuoOpeTEHHBIE 3HAHUS M YMEHHUS B TNPAKTUYECKOW NEATEIbHOCTh U
MIOBCEIHEBHOM JKU3HM JUISL:

1. OI_ICHKI/I BJIUAHUA XHUMHUYCCKOI'0 3arpA3HCHUA Oprxcanmeﬁ Cp€abl Ha OpraHu3M
YCJIOBCKA U APYIrUc )KUBBIC OPTraHNU3MBbI;



2. be3omacHOro OOpaIleHUs] ¢ TOPIOYMMH M TOKCHYHBIMH BEIIECTBAMH, J1aOOPaTOPHBIM
obopynoBaHueM;

3. KpuTtnueckoll OIEHKH JTOCTOBEPHOCTH XHMHUYECKOW WHQOpMAINH, MOCTYMAIOMEeH U3
Pa3HbIX HICTOYHUKOB.

11 KJIACC.

B pe3yabTare usydyeHus XMuMUM HA 0230BOM YPOBHE YYEHHK J0JI/KEH:
3HATH/IOHMMAThH
® BaKHelIIue XMMUYeCKHe MOHATHS: BELIECTBO, XUMUYECKUI 3JIEMEHT, aTOM, MOJIEKYJIA,
OTHOCHUTEJIbHBIE aTOMHAsi U MOJIEKYJISIpHAsI MacChl, MOH, aJZIOTPONUS, U30TOIbI, XUMHYECKasl CBS3b,
3JIEKTPOOTPULATENBHOCTD, BAJIGHTHOCTh, CTENEHb OKUCIICHUS, MOJIb, MOJISIpHAsi Macca, MOJISPHBIN
00BbEM, BEIIECTBA MOJIEKYJISPHOTO U HEMOJICKYJSPHOTO CTPOEHUS, PACTBOPBI, JJIEKTPOIUT HU
HEAJIEKTPOJIUT, EKTPOJIUTUYECKAs IHUCCOLUUALNSA, OKHCIUTEIb U BOCCTAHOBUTEIb, OKHCIICHHE U
BOCCTAHOBJICHHE, TEIUIOBOKH J(P(}EeKT peakiuuu, CKOPOCTh XHMHYECKOM peakiuH, KaTaius,
XUMHYECKOE paBHOBECHUE, YIIIEPOIHBIN CKeJeT, (DyHKIMOHANIbHAS TPYIINa, U30MEPUsl, TOMOJIOTHS;
® OCHOBHbI€ 3aKOHbI XHMHM: COXPAaHEHHS MAacCChl BEIIECTB, IOCTOSHCTBA COCTaBa,
MIEPUOIUYECKHI 3aKOH;
® OCHOBHbIE TEOPUM XUMHHM: XUMHUYECKOW CBSI3U, HJICKTPOJUTHUYECKON JAMCCOLMALINH,
CTPOEHHUSI OPIrAaHUYECKUX COCAUHEHU;
® BakHelilllMe BellleCTBA M MaTepHaJibl: OCHOBHBIC METAJUIBI U CIUIABbI; CEpHAsi, COJISHAs,
a30THasi M YKCYCHAas KHCIOTBHI; IIENOYM, aMMHAK, MHUHEpaJIbHbIE YNOOpEeHHs, METaH, STUJICH,
aleTuseH, OEH30J, 3TaHOJ, XHUPBI, MbLIA, TJIIOKO3a, caxapo3a, Kpaxmall, KJeTdarka, OeJKH,
MCKYCCTBEHHbBIE U CUHTETUYECKUE BOJIOKHA, Kay4yKH, I1JIACTMACCHI;
YMETb
® Ha3bIBAaTh U3YUYCHHBIC BEILIECTBA 10 «TPUBHAIBHOW» WM MEKYHAPOJHON HOMEHKIIATYPE;
® omnpenedsiTh: BAJICHTHOCTb M CTENCHb OKHUCICHUS XUMHUYECKUX JJIEMEHTOB, THII
XMMUYECKOM CBA3M B COCIMHEHMSX, 3apsA]l HOHA, XapakTep Cpelbl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COEIMHEHHM, OKHUCIUTEIb M BOCCTAHOBHUTEIb, NPUHAJIECKHOCTh BEIIECTB K
Pa3JIMYHBIM KJIacCaM OPTraHUYECKUX COCTMHCHUI;
® XapaKTepu30BaTh: 3JIEMEHThl MajblX NEPUOJOB MO HX IOJOKEHUIO B IMEPUOAMYECKOU
cucreme .M. MenneneeBa; oO0Iue XMMHYSCKHE CBOMCTBA METAUIOB, HEMETAJUIOB, OCHOBHBIX
KJIACCOB HEOPraHMYECKUX W OPraHMYECKUX COEIMHEHMH; CTPOCHHE M XUMHUYECKHE CBOICTBA
M3YYEHHBIX OPTaHUYECKUX COCTMHECHHUI;
® (O0BACHATBH: 3aBHCUMOCTb CBOWCTB BEIIECTB OT HMX COCTaBa M CTPOEHUS; IPHUPOLY
XUMUYECKON CBSI3M (MOHHOM, KOBAJEHTHOM, METAININYECKON ), 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
PEaKIUU U MOJOKESHHUS] XUMHUYECKOTO PABHOBECHS OT Pa3INYHbIX (haKTOPOB;
®  BBINOJHATH XUMHYECKHIl JIKCHEPHUMEHT 10  pPAacloO3HABAHUIO  BaXKHEHIINX
HEOPTraHWYECKUX U OPraHUYECKUX BEIIECTB;
® MPOBOJAUTH CAMOCTOSTEIBHBIN IMOWCK XUMHUYECKONW HHGOPMAIMK C HCIOJIH30BAHUEM
Pa3IMYHBIX UCTOYHHKOB (HAYYHO-TIOMYJSPHBIX W3IaHUN, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECYypCOB
WNHTepHeTa); UCIONB30BaTh KOMITBIOTEPHBIE TEXHOJIOTHH /I 00pa0OTKH M Mepeadyil XUMHYECKOU
uH(pOpMaIuU U e€ MPeICTaBICHHs Pa3INYHbIX (hopMax;
HCN0J1b30BATh _NPHOOPETEéHHbIE 3HAHUS U _YMEHHS B NPAKTHYECKOW J1eSTeIbHOCTH H
IIOBCE/IHCBHOM KU3HU JUIAA:
® 00BSICHEHUSI XUMUYECKUX SIBJICHUH, POUCXOIAIINX B IPUPOE, OBITY U HA TIPOU3BOJICTBE;
® OnpeleNeHrus BO3MOXKHOCTU TMPOTEKAaHUS XUMHUYECKHUX MPEBPAIllEHU B Pa3IMYHBIX
YCJIOBHSIX M OIEHKH MX TTOCJIC/ICTBUA;
® SKOJIOTUYECKU IPAMOTHOIO MOBEJICHUS B OKpYKaloUIeH cpelie;
® OI[CHKH BJIUSHUS XUMHUYECKOTO 3arpPsI3HEHHS OKPYXKAIOIIEH Cpeibl Ha OPraHU3M YeJIOBEKa U
JIpYTHUE )KUBbIE OPTaHU3MBI;
e (e30macHOro OOpaleHus ¢ TOPIOYUMH U TOKCHYHBIMU BEILIECTBaMH, J1abOpaTOPHBIM
o0opynoBaHueM;
® [IPUTOTOBJICHUS PACTBOPOB 33/IaHHON KOHIIEHTpAIIUU B OBITY M Ha MPOU3BO/ICTBE;




® KPHUTHYECKOW OIICHKH JOCTOBEPHOCTH XUMHYECKON WH(OpMAIMK, MOCTYIMAIMeH u3
Pa3HbIX HCTOYHHUKOB.

2. Conep:xaHue y4eOHOT0 npeaMeTa XUMHUS.

10 KJIACC

Beenenune
[Ipenmer  opranmueckod  xumuu. CpaBHEHHE  OpPraHMYECKUX  COCIUHEHUH  C
Heopranuyeckumu. [IpupoiHbie, HICKYCCTBEHHBIE M CUHTETUUYECKHUE OPTaHUYECKUE COSAMHEHUSI.

Tema 1. Ctpoennme m KJjaaccupuKauuss OPraHUuYecKMX coeauHeHuii. Peaknmum B
OpPraHuvecKoi XuMUM

BanentHocTh. Xumuueckoe ctpoerue [opsaaok coequHeHus aTOMOB B MOJIEKYJIE COTJIACHO
UX BaJeHTHOCTH. OCHOBHBIC TIIOJOKCHHUSI TEOPUM XHMHYECKOTO CTPOCHHS OPraHMYECKUX
coenuHeHul. [ToHSATHE O TOMOJOTHH U TOMOJIOTaX, U30MEPHH U U30Mepax. XUMUIECKUue (HOpMYITbI
¥ MOJICTTM MOJIEKYJ B OopraHuyeckord xumuu. Kiaccudukamuss opraHMuecKux COCIUHEHHM: a) 10
CTPOCHHIO YIJIEPOJTHOTO CKeyera; 0) 1Mo (yHKIHOHAIBHBIM TpymmaM. [IpaBuiia HOMEHKIATYPHI
opranndeckux coeauHenuit MIOITAK. Onpenenenve Ha3BaHMM OpPraHMYECKUX COCJAMHEHUM Ha
OCHOBaHUU WX CTPYKTYpHBIX (popmyn. OCHOBHBIC THIIBI PEAKIUH OPTraHHMYECKUX COCTUHCHUI:
peakIMy TMPUCOSAUHEHUS, 3aMEIICHUS, OTIICIUICHHs, PEaKIWH H30MEpHU3allii, HUTPOBAHMS,
MOJIMMEPU3AIUN

JeMoHcTpanuu. Mozaenu MoJIeKysl TOMOJIOTOB M H30MEPOB OPraHUYECKUX COeTMHEHUH.

Tema 2. Yri1eBoa0opoaAbl 1 UX NPUPOAHBbIE HCTOYHUKH

[Ipupoanslii ra3. Ankansl, [Ipupoanslil ra3 kak Tomnuso. [IpenMyiectsa npupoaHoro rasa
nepe] ApyrumMu BuaaMu torisa. CocTaB IpUpOJHOTO rasa.

AJKaHBI: TOMOJIOTMYECKMM psAd, H30MEpUs M HOMEHKIATypa ajlKaHOB. XHMHYECKHE
CBOWCTBA aJlka-HOB (Ha IpUMEpe METaHa U JTaHa): TOpeHHe, 3aMElIeHUe, pa3jIokKeHHe U
nerugpupoBanue. [IpumeHeHne ajakaHOB HA OCHOBE CBOMCTB.

AnkeHbl. DTUJIEH, €ro MoJlyuyeHHe (AETHIAPUPOBAaHMEM 3TaHa M JIeTHJpaTaliell 3TaHoja).
XUMHYECKUE CBOMCTBAa STUJIEHA: TOPEHHE, KaueCTBEHHBbIC peakiuu (oOecIBeYMBaHUE OpPOMHOMN
BOJIbI M pacTBOpA MEepMaHraHaTa Kaius), TuapaTtanus, noaumepusanus. [lomusTuieH, ero coiictea
U npuMeHeHue. [IpumeHeHne 3TuieHa Ha OCHOBE CBOMCTB.

Ankanuensl U kayuyk u. [ToHaTue 00 ankagueHax Kak yriieBoJOpoJax C ABYMs JIBOMHBIMU
CBA3SIMH. XUMUYECKHE CBOIcTBa OyranueHa-1,3 u n3ompeHa: oOecuBedrBaHe OpPOMHON BOJBI U
NOJIMMEpU3aLMs B KaydyKku. Pesuna.

AJNKUHBI. ALIETHIIEH, €r0 MOJIYy4YeHHE MUPOIU30M METaHa U KapOUIHBIM cIIOCOOOM. XHUMUYe-
CKHME CBOICTBa aleTWieHa: TOpeHue, oOleclBeyMBaHUE OpOMHON BOABI, MPHCOEIUHEHHE
XJIOpOBOZOpOJa U Tuaparauus. I[IpuMeHeHWe aneTwieHa Ha OCHOBE CBOWCTB. Peaxnus
NOJIMMEpU3aLMY BUHWIXJIopuAa. [1oMMBUHUIXIIOpU U €ro IPUMEHEHNE.

benszon. Ilonyuenue OeH3o0yia M3 TeKcaHa W aleTUJIECHA. XMMHUYECKHE CBOMCTBa OeH3o7a:
rOpeHue, raloreHupoBanue, HUTpoBanue. Ilpumenenne 0eH3051a Ha OCHOBE CBOMCTB.

Hedts. CocraB u nepepaborka HepTu. Hedprenponykrsl. beH3un u nonsrue 06 0OKTaHOBOM
YHCIIE.

JemoHcTpanun. ['opeHne MmertaHa, 3TWieHa, aneTwieHa. OTHOLIEHHE METaHa, 3THUJICHA,
aleTUJIeHa K pacTBOpYy IepMaHTaHaTa Kaiaus u OpomHOU Boje. [lomydeHue sTHiieHa peakuuen
JeTuApaTalliyd 3TaHoNla M JIEMOJIMMEpU3alli TOJIMATHIIEHA, aleTH/eHa KapOMIHBIM CIIOCOOOM.
Konneknus o6pa3noB HedTH 1 HEDTETIPOTYKTOB.

JlabopaTopublie ombiThl. 1. OmnpeneneHue SIEMEHTHOTO COCTaBa OPraHUUYECKUX
coenuHeHuil. 2. MzroroBienwe Mojenel Moiyiekyn — yriaeBojaopoaoB. 3. OOHapyxkeHuHe
HenpeIebHbIX COSIMHEHUH B )KUAKUX HeTenpoaykrax. 4. [lomyyeHue u cBoiicTBa aneTuieHa. 5.
OznakomieHue ¢ kouiekuuen «HepTs 1 mpoIyKThI ee nepepadboTKu»



Tema 3. Kucaopoacoaepxamme oOpraHuyeckue COeJHMHEHUMS] M HUX NPHPOIAHBbIE
HCTOYHMKHU

Crouptel.  [lomydenue »oTaHOna OpoXXKEHHWEM TJIIOKO3bI M THIApaTalued STHUJICHA.
['mapokcuipHas Tpymnmna Kak (yHKIMOHaNbHas. XUMUYECKHE CBOiicTBa »TaHona. IlpumeHenue
3TaHOJIa HA OCHOBE CBOICTB. AJIKOTOJIM3M, €T0 MOCIEACTBUS U MPEAYIPEKICHHE.

[lonatne O mNpeAenbHBIX MHOTOATOMHBIX CHHUPTax. [JUIEpUH Kak TNpeACTaBUTEIb
MHOTOaTOMHBIX CcHUpTOB. KadecTBeHHas peaklds Ha MHOroaroMHble crnupThl. [Ipumenenue
[JIALIEpUHA.

®enon. B3zaumHoe BiusHHE aTOMOB B MoJieKylie (eHoJa: B3aUMOJCHCTBUE C TUAPOKCUAOM
HaTpus ¥ a30THOM  kucinoTod. Ilonmukongencauus d¢eHona ¢ GopMambAeTUIOM B
denomodopmanbaeruinyo cMony. [lpuMenenue ¢peHoa Ha OCHOBE CBOMCTB.

Anpperuabl.  IlomyueHue  anbIeruioB  OKUCICHHEM  COOTBETCTBYIOIIMX  CIHPTOB.
XVMHYECKUE CBOWCTBA AJIbJIETHJIOB: OKHCIEHUE B COOTBETCTBYIOLIYIO KHCIIOTY U BOCCTAHOBJIEHUE
B COOTBETCTBYIOIUN crupT. [Ipumenenue ¢popmanbaeruia u aneranbieruja Ha OCHOBE CBOMCTB.

KapbonoBsie kuciotsl. [lonydenne kapOOHOBBIX KHCIOT OKHUCICHUEM aJIbJCTUAOB. XHUMHU-
YECKUE CBOICTBA YKCYCHOM KHUCIOTHI: OOIIHe CBOMCTBA C HEOPraHUYECKUMH KUCIOTaMHU U peakius
srepudukanuu. [[ppumeHenne yKCycHOW KUCIOTH HA OCHOBE CBOMCTB.

Crnosxubie 3gupsl u xkupbl. [lonyuenue cinoxHbIx 3¢UpoB peakuuen srepudukanuu. Crnox-
HbIE 2(pUpHI B Ipupoe, NX 3HaueHue. [[puMeHeHne coXHbIX 3()UPOB HA OCHOBE CBOMCTB.

XKupsl kak cioxHbie dGUpbl. XUMHUYECKHUE CBOMCTBA KHUPOB: THUAPOJIU3 (OMBUICHUE) U
THJIPUPOBAHUE KUAKUX )KUPOB. [[puMeHeHne )KxupoB Ha OCHOBE CBOCTB.

VYrneBoabl. YrineBoibl, UX KiaccupuUKanug: MOHocaxapuisl (TIIOKO03a), AUCAXapUIIbI
(caxapo3a) u moyicaxapuabl (Kpaxmaj U IeJUII0JI03a). 3HaYCHUE YIIIEBOJIOB B KUBOU MPHUPOJE U B
JKU3HU YeTIOBEKa.

['moko3a — BEMIECTBO C JBONCTBEHHOW (YHKIHMEH — albACTHIOCIUPT. XUMHUYECKUE
CBOICTBA TJIFOKO3bI: OKHCIEHUE B TIIOKOHOBYIO KHCIIOTY, BOCCTAaHOBIIEHHE B COpPOUT, OpoKeHUe
(MOIOYHOKHCIIOE U cUpTOBOE). [IprMeHenune riroKo3bl Ha OCHOBE CBOMCTB.

Hucaxapunpel U nonucaxapuisl. [IoHATHE O peaklUaX MOJMKOHICHCAIMUA M THIPOJIU3a Ha
IpUMepe B3aUMONPEBPAIICHUMN: [IIOKO3aoIucaxapu.

Jemoncrpanun. Oxucrnenue cnupra B anpaeruja. KadecTBeHHas peakiuss Ha
MHOroaToMHbIe crnupThl. Kostekuusi «KaMeHHBIH yroinb W TPOAYKTHL €r0o  IMepepaboTK».
PactBopuMocTh (heHONa B Boje MpU OOBIYHON Temiieparype M NpH HarpeBaHuu. KauecTBeHHbIE
peakiuu Ha (enon. Peakius «cepeOpstHOTO 3epkanay albJeTHI0B M TIIOKO3bL. OKHCIIeHUE
QJIBJIETUOB U TIIIOKO3bI B KUCIOTHI ¢ TOMOIIbI0 ruapokcua meau (I1).

JlaGopaTopnble onbIThl. 6. CBOICTBa 3THIIOBOTO criupTa. 7. CBOlCTBa raulepuHa. 8.
CgoiictBa opmanpaeruaa. 9. CroiictBa ykcycHoi kucnotsl. 10. CoiictBa xkupos. 11. CpaBHeHHE
CBOICTB pacTBOPOB MbLjla U CTUPANILHOTO nopouika. 12. Cpoiictea rioko3sl. 13. CBoiicTBa
Kpaxmaiia.

Tema 4. A3oTcoaepxamniue coOeJHHEHHS M MX HAXO0KACHHE B )KUBOM NPHUPO/E

Awmunsl. [Tonstue 06 amunax. [IpumeHeHne aHMIMHA HA OCHOBE CBOMCTB.

AmuHOKHCHOTHL. [loydyeHre aMUHOKHUCIOT U3 KapOOHOBBIX KUCIIOT U THJIPOIU30M OENKOB.
XUMHYECKHE CBOMCTBA AaMHHOKHCIOT KaK  aM(OTEpHBIX  OpPraHWYECKUX  COCTUHEHUM:
B3aMMOJICICTBHE CO IEI0YaMH, KHCIOTaMH U JpYr C JpYyroM (peakuus MHOJMKOHICHCAIUH).
IlentnHas cBsa3b 1 monunenTtuasl. [IpumMeHeHne aMUHOKHCIIOT HA OCHOBE CBOMCTB.

benku. Ilomydenue OenkoB peakuueill MOJMKOHJIEHCAMU aMUHOKUCIOT. IlepBuunas,
BTOpUYHAsT W TPETHYHAs CTPYKTYpbl O€elKoB. XHUMHUYECKHE CBOICTBa OENKOB: TOpEHHUE,
JIeHaTypalus, TUIPOJIN3 U [IBETHbIE peakluu. buoxuMudeckre GyHKINU OENKOB.

HyxnennoBble kucnoTsl. CHHTE3 HYKJIIEMHOBBIX KUCJIOT B KJIETKE U3 HYKJI€oTUA0B. O0muit
wiaH crpoenus Hykieotuna. Cpasuenue crpoenus u ¢pyukuuii PHK u JIHK. Pons HykiaenHOBBIX
KHUCJIOT B XPaHEHUU U Tepefauye HacjiencTBeHHOM uHpopmanuu. [loHsATHE 0 OGMOTEXHOJIOTHH U
TE€HHON UHXKCHEPHH.



JdemoncTpauuu. B3auMojelicTBue aMMHaka M aHWJIMHA C COJSIHOW KHUCIOTOM. Peakuus
aHuIMHa ¢ OpoMHOW BoJOH. PacTBOopeHnme m ocaxaeHue OenkoB. lIBeTHble peakiuu OEIKOB:
KCaHTONPOTEHHOBAs U OUypeToBasl.

JlabopaTopHsblie onbIThl. 14. CBolicTBa OEIKOB.

IIpakTuyeckasi padora Ne 1. neHTudukanums opraHndeCcKux COCTMHECHHM.

Tema 5. bruoJjiorn4yecky aKTHBHbIE OPraHNYecKre CoeTuHEHUs

@epmenTel. DepMEHTHI Kak OWOJIOTMYECKHE KaTaau3aTopbl OEIKOBOW  MPUPOIBL.
OcoOennoctu (pyHKkunoHUpoBaHusl (hepMeHTOB. Poiib pepMEHTOB B JKHU3HENEATEIHHOCTH KUBBIX
OpPraHMU3MOB U HAPOJAHOM XO3SMCTBE.

Buramunsl. [lonsitue o Butamunax. Hapyiienusi, cBsi3aHHble ¢ BATAMUHAMU: aBUTAMUHO3BI,
TUIIOBUTAMUHO3bI U TUIIEPBUTAMUHO3BI.

l'opmonsl. IloHATHE O TOpMOHAX Kak T'yMOPAJIbHBIX PEryIsSTOPAX KU3HEAEATCIbHOCTU
JKUBBIX OpraHu3MoB. WHCYIMH W aJpeHaluH Kak MpeAcTaBUTeNun TropMoHOB. [Ipodunaktuka
caxapHoro pauabera. JlekapctBa. Hapkorumueckue BemecTBa. Hapkomanws, 0oppba ¢ Hel u
poQUITaKTHKA.

JdemoncTpanuun. Pa3znoxeHnue mepokcuja BOAOPOJA KaTalla3oil CHIPOTO Msica U CBHIPOTO
KapTodens

Tema 6. UckyccTBeHHBbIE M CHHTETHYECKHE TOJIMMeEPbI

HckyccTBennble monuMmepsl. llodydeHne HMCKYCCTBEHHBIX IIOJIMMEPOB, KaK MPOIYKTOB
XUMHUYECKOH MOAM(DUKALMU [PUPOJHOIO IOJUMEPHOrO ChIpbA. VICKycCTBEHHBIE BOJIOKHA
(amreraTHBIN IIEJIK, BUCKO3a), X CBOICTBA U IPUMEHEHUE.

Cunterndeckue noiaumepbl. [lomyyeHHe CHHTETHUECKUX MOJMMEPOB PEAKIMSIMU IOJIH-
Mepu3aluu M TojdukoHAeHcauuu. CTpykTypa TMOIMMEpPOB: JMHEHHAas, pa3BeTBIECHHAs U
npocTpaHcTBeHHas. [IpeacTaBuTen CHHTETHUECKUX IIACTMACC: MOJIMATUIIEH HU3KOTO U BBICOKOTO
JIABJICHUS, TOJMIIPONIICH W MOJMBHHUIXJIOpHI. CHHTETHYECKHE BOJIOKHA: JIaBCAaH, HUTPOH M
KaIlpoH.

Jemoncrpanun. Kosutekius ninactmace U usaenui u3 HUX. Koyekuu neKycCTBEHHBIX U
CHUHTETUYECKUX BOJIOKOH U M3/1€IUN U3 HUX.

JlabopaTopuble onbIThbl. 15. O3HakomiieHHe ¢ oOpaslamM IUIACTMAcC, BOJIOKOH U
Kay4JyKOB.

IIpakTnueckas padora Ne 2. PacriozHaBaHue M1acTMacc M BOJIOKOH.

11 KJIACC

Tema 1. CTpoenune atoma u nepuoanyeckuii 3axon /1. U. MenpgeneeBa

OCHOBHBIE CBE/IEHUS O CTPOCHUHU aToMa. SIjpo: MpOTOHBI U HEUTPOHBL. M30TOMEI.
DNEeKTPOHBI. DIEKTPOHHAs 0007104Ka. DHEpPreTuueckuii ypoBeHb. OCOOEHHOCTH CTPOEHUS
AIIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB 4-T0O U 5-T0 NMepuo10B nepuoanyeckoit cucremsl 1. U.
MeneneeBa (nepexoHbIX 1eMeHToB). [TonaTue 06 opouTansx. s- u p-opouTanu. JINeKTpOHHbIE
KOH(UTYypal1 aTOMOB XUMHUYECKHX 3JIEMEHTOB.

Ilepnoanuecknii 3axoH [I.11. Menneneesa B cBeTe yueHHs 0 cTpoeHUH atoMma. OTkpsiTue /1.
N. MenneneeBbIM NEPUOIUYECKOTO 3aKOHA.

[lepuonnueckas cucrema XuMHueckux seMeHToB J. 1. MenneneeBa - rpaduueckoe
0TOOpaKeHHe MePUOIUIECKOro 3aKoHa. DU3NUECKHI CMBICI OPSAKOBOTO HOMEpPA AIIEMEHTA,
HOMEDA IIepUoAa U HoMepa Ipymisl. BajieHTHbIE 351eKTPOHBI. [IpUunHEI U3MEHEHMS CBOMCTB
AJIEMEHTOB B MEpUOJIaX U rpynnax (TJaBHbIX HOAIPYIINAXx).

ITonoxxeHne Bogopoa B IEPUOINIECKON CUCTEME. 3HAUEHUE TIEPUOIUYECKOTO 3aKOHA U
MIEPUOTUYECKON CHCTEMBI XMMUYECKUX 351IeMeHTOB 1. 1. MenneneeBa u1s pa3BUTHSI HAYKH U



IMOHUMAaHHUS XUMHYECKOM KapTUHBI MHUpa.

Tema 2. CTpoeHue BelecTBa

Nonnas xumudeckas cBsi3b. Katnonsl u annonsl. Knaccudukaius noHoB. MloHHBIE
KpUCTAJIIMYECKHE pelieTkd. CBOMCTBA BEIIECTB ¢ ATUM TUIIOM KPHCTAUIMYECKUX PEIIETOK.

KoBanenTHast xumuueckast CBsi3b. JIEKTpOOTpULIaTeNbHOCTD. [lonsipHast u HenossipHas
KOBaJIEHTHbIE CBA3H. J{umosb. [1oyIIpHOCTD CBSA3M U MOISPHOCTh MOJIEKYJIbl. OOMEHHBIH U
JIOHOPHO-AKIENTOPHBI MEXaHU3MbI 00pPa30BaHUs KOBAJEHTHOW CBSI3U. MOJIEKyISPHbIE U aTOMHBIE
KpUCTAJIIMYECKHE peleTkd. CBONCTBA BELIECTB ¢ ’TUMH TUIIAMU KPUCTAJUIMYECKUX PELIETOK.

Meramnyeckas xXuMudeckas cBsi3b. OCOOEHHOCTU CTPOEHUS! aTOMOB METAJIIIOB.
Mertannuueckast XuMU4ecKas CBSI3b U METAJIMUECKasi KpucTaindeckas peuierka. CBoiicTBa
BEUIECTB C TUM THUIIOM CBS3H.

Bonoponnas xumudeckas cBsi3b. MeXMOJIEKYJIIpHAas U BHYTPUMOJIEKYJIIpHAs BOJOPOIHAS
CBs13b. 3HAUEHHUE BOJAOPOAHOM CBSI3H Ul OPraHU3aLUK CTPYKTYp OHMOIIOIUMEPOB.

[Tonumepsl. IlnacTMaccsl: TEPMOIUIACTBI U PEAKTOILIACTHI, UX IIPEACTABUTENHN U
npuMeHeHue. BoiokHa: npupoaHble (pacTUTENbHbIE U )KUBOTHBIE) U XUMUUECKUE (MCKYCCTBEHHbIE
Y CUHTETUYECKUE), UX NPEACTABUTENIN U IPUMEHEHHE.

I"a3000pa3Hoe cocTosiHME BellecTBa. Tpu arperaTHbIX COCTOSIHUSA BOJIbl. OCOOEHHOCTH
CTpoeHHs ra3oB. MossipHbIil 00beM ra3000pa3HbIX BELLECTB.

ITpumepbl ra3000pa3HbIX NPUPOIHBIX CMECEH: BO3TyX, IPUPOIHBIHN ra3. 3arpsizHeHHe
aTMocdepsl (KUCIIOTHBIE JIOXK/IU, ITAPHUKOBEIHA 3P heKT) u 60pbda ¢ HUM.

IIpencraBuTenu ra3000pa3HbIX BEIIECTB: BOJOPO/, KUCIOPO, YIJIEKUCIIbIH ra3, aMMHakx,
sTHIIeH. VX nomyuenue, cobupanue 1 pacrio3HaBaHUeE.

XKunkoe cocrosinue BenectBa. Bona. [lorpeGnenue Bobl B ObITY U Ha TPOU3BOACTBE.
KecTkocTh BOJIBI U CLIOCOOBI €€ YCTPaHEHHUSI.

MuHepalibHbI€ BOJIbl, X HCIIOJIb30BAaHUE B CTOJIOBBIX U JI€UEOHBIX LIETIAX.

Kuakue KpucTauibl U UX IPUMEHEHHE.

TBepnoe cocrosiHue BemiecTBa. AMOp(HBIE TBEPbIE BELECTBA B IPUPOJIE U B )KU3HU
YeJI0BEKa, X 3HAaYCHHUE U NpUMEHEeHHe. Kpuctamnyeckoe CTpoeHue BENECTBA.

HucnepcHble cucreMsl. [IoHsATHE 0 qUcTIepcHBIX cucTemax. [lucnepcHas dasza u
JHcriepcuoHHas cpea. Kinaccupukanus TMCepcHbIX CUCTEM B 3aBUCHMOCTH OT arperaTHOTO
COCTOSIHUS IUCTIEPCHON Cpe/ibl U AUCIIEPCUOHHOM (ha3bl.

I'pyOoaucriepcHbIe CUCTEMBI: SMYJIbCUH, CYCIIEH3UH, a9PO30JIH.

ToHKOAMCIIEPCHBIE CUCTEMBI: T€IU U 30JI1.

Cocras BemiecTBa 1 cMecell. BemecTBa MONEKyIIpHOTO U HEMOJIEKYISPHOTO CTPOEHUSI.
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.

[TonsiTHe «1051s1» U ee pa3HOBUAHOCTH: MaccoBas (J10J1sl 3JIEMEHTOB B COEJUHEHUH, OIS
KOMITOHEHTa B CMECH - J0JIsI TPUMeECEii, 107151 pACTBOPEHHOTO BEIIECTBA B pacTBOpPE) U 00bEMHAS.
o BBIXO/1a TPOLYKTA PEAKIIMU OT TEOPETUYECKHA BO3MOKHOIO.

JlabopaTopHblie onbIThI. 2. OnpeneneHne TUIa KpUCTAITIMYECKON PEIIETKU BEIIECTBA U
OINMCaHKE ero CBOMCTB. 3. O3HaKOMJIEHUE C KOJUIEKIIMEN MOJMMEPOB: MJIaCTMACC M BOJIOKOH U
u3zienys U3 Hux. 4. McnblTanre BOAbl Ha )KECTKOCTh. Y CTPAHEHHE KECTKOCTU BOJBIL. 5.
O3HaKoMJIEHHE C MUHEPATIbHBIMU BoZaMu. 6. O3HaKOMIIEHUE C TUCIIEPCHBIMU CUCTEMaMHU.

IIpakTnuyeckas padora Nel. [Tonyyenue, cobupanue 1 pacrio3HaBaHHE T'a30B.

Tema 3. Xumnueckue peakuuu

PeaKHI/II/I, 15018711855 0e3 U3MEHEHNsI COCTaBa BCIIICCTB. AJ'IJ'IOTpOHI/ISI " aJlTIOTPOITHBIC
BUOoM3MeHeHHs. [IpHUnHbI aTTOTpONMU Ha MpuMepe MoIUGUKAIIMA KHCIIOPOIa, yIiiepoa u
dbocdopa. O30H, ero OHOIOTHIECKasT POIIb.

N3omepsl 1 n3omepusi.

PeaKHI/IH, HAYyIue ¢ NISMCHCHUEM COCTaBa BCIICCTB. PeaKHI/II/I COCIMHCHUS, PA3JIOKCHUA,
3aMelleHus] 1 0OMEeHa B HEOpraHMYeCKON 1 OpraHuveckor Xxumun. Peakiuu 5k30- U
sHAoTepMUuyeckue. TernaoBoi 3 ekt XMMUUYECKOH peakliui U TEPMOXUMUYECKHE YPABHEHHUS.
Peakmuu ropeHusi, Kak YacTHBIN clydail 9K30TepMUYECKUX



peaKkIui.

CKopocTh XMMHUECKOHN peakliii. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM peakliuu OT
IPUPOBI PEarnpyrOIIUX BEIECTB, KOHIIEHTPALMH, TEMIIEPATyPhbl, IUIOIAAN TOBEPXHOCTH
COIPUKOCHOBEHMS U Katanu3aTopa. Peakiuu romo- u rereporenssle. [lonsTue o katanuse u
Kataynmzaropax. @epMeHThl Kak OMOIOTHYeCKHe KaTaIu3aToOpbl, 0COOEHHOCTH UX
(byHKIMOHUPOBAHUS.

OOpartuMocTh XUMUYECKUX peakiuii. HeoOpaTumMblie 1 00paTUMble XUMUUECKHE PEAKIIHUH.
CocTosiHre XMMUYECKOTO paBHOBECHS JUIsl 00paTUMBIX XUMHUECKUX peakuuid. CrocoObl CMELeHHS
XMMHUYECKOI'0 paBHOBECHUS Ha IIpUMeEpe CUHTe3a aMMuaka. [ToHaTue 06 OCHOBHBIX HayYHbBIX
IPUHIUIAX IPOU3BOACTBA HA IPUMEPE CUHTE3a aMMHAKA WIM CEPHOU KHUCIIOTHI.

Ponb Boabl B xumuyeckon peakuuu. MctuaHbIE pacTBOphl. PactBoprMOCTh 1
KJ1accu(pUKaIus BEIIECTB 10 3TOMY IIPU3HAKY: paCTBOPUMBIE, MAJIOPACTBOPUMBIE U
HEPAaCTBOPHUMBIE BEILIECTBA.

ONEeKTPOIUTHI U HERJIEKTPOJIUTHI. DIIEKTPOIUTHYECKas Aucconnanus. Kuciaorsl, ocHOBaHUS
Y COJIM C TOYKH 3PEHUS TEOPUH IEKTPOIUTUUECKON TUCCOLUALIUN.

XUMHUYECKUE CBOICTBA BOJIbI; B3aUMOIEHCTBHE C METAJIAMH, OCHOBHBIMH U KUCJIIOTHBIMU
OKCHJIaMH, Pa3JIo’KEHHE U 00pa30BaHHe KPUCTAIIOTHAPATOB. Peakiinu ruaparanuu B
OpPraHUYeCcKON XUMHHU.

I'uponu3 opraHMYecKUX U HEOpraHM4ecKux coequHennii. HeoOpatumsblii rugponus.
OOpaTuMblii THAPOIU3 CONEH.

['unponu3 opraHMYECKUX COEAMHEHUN U €ro MPAaKTUYECKOE 3HAUECHUE /ISl TIOTyYEHUS
THJIPOJIM3HOTO CIIMpTa ¥ MblIa. buonornyeckas posib rHapoiIn3a B IIIACTUYECKOM U
HHEPTeTUIECKOM OOMEHE BEUIECTB U SHEPTHH B KIIETKE.

OKuCINTENbHO-BOCCTAaHOBUTEIIbHBIE peakiuu. CteneHb okucienus. OnpeeneHue CTerneHu
okucneHus 1o popmyse coenuHerus. [loHsTHe 00 OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUSX.
OxucieHue 1 BOCCTAaHOBJIEHHUE, OKUCIIUTENb U BOCCTAHOBUTEb.

DneKTpoan3. DNEKTPOIIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN MpoIiecC. DIEKTPOIU3
pacIuIaBoOB ¥ pacTBOPOB Ha IpUMepe xJiopuaa Hatpus. [IpakTuyeckoe npuMeHEeHUEe 3IEKTPOIIU3a.
DNEKTPOIUTUUECKOE MOTYUEHUE aTFOMUHUS.

JlaGopaTopHble onbITHI. 7. Peakiius 3aMelieHHst Me/Ix KeJIe30M B pacTBOPE MEAHOIO
Kynopoca. 8. Peakuuu, uaymue ¢ oOpasoBaHieM ocajika, raza 1 BoJsl. 9. [lonydyenue kuciaopoaa
pasyiokeHUeM MepPOKCHIa BOJI0poIa ¢ MOMOIIbI0 okcuaa Mapranna (IV) u karanassl CbIporo
kaprodens. 10. [lomydyenne Boiopoia B3auMOIEHCTBUEM KUCTOTHI ¢ ITMHKOM. 11. Pasnuunbie
CIIy4au FMApOJIN3a COJIEH.

Tema 4. BemecTBa 1 UX CBONMCTBa

Mertainnsl. BzaumopeiicTBre MeTalioB ¢ HEMeTallIaMu (XJI0POM, CEPOil U KHUCIOPOIOM).
B3auMozeiicTBrE IENOYHBIX U MIEIOYHO3EMENBHBIX METAIIOB ¢ BOJAOW. DIEKTPOXUMUUYECKHUM Pl
HanpsHKEHUH METAJUTOB. B3anmoaeiicTBrE METaIOB C paCTBOPaMHU KUCIIOT U COJIEH.
AmtoMuHOTEepMUs. B3auMoaelicTBre HATPUs C ITAHOJIOM U (PEHOIOM.

Koppo3sus meramios. [IoHsATHE 0 XUMHUYECKON U ANEKTPOXUMHUUYECKONW KOPPO3UU METAILIOB.
CriocoOb! 3aIIUThl METATIIOB OT KOPPO3HH.

Hemeramnpl. CpaBHUTENIbHAS XapaKTEPUCTHKA TaJJOTEHOB KaK HanboJiee THITUYHBIX
npenacTaBuTenel HemeTamioB. OKUCIUTENbHbBIE CBONCTBA HEMETAIIIOB (B3aUMOICHCTBHUE C
MeTaJlJIaMHi U BOAOpoIoM). BoccTaHoBUTEIbHBIE CBOMCTBA HEMETAIIIIOB (B3aUMOJEicTBHE C OoJiee
AIIEKTPOOTPHUIIATEILHBIMIA HEMETAIUIAMH U CIIOKHBIMHU BEIIECTBAMU-OKUCTUTEISIMU).

Kucnots! oprannyeckue u Heoprannueckue. Knaccudukanus kucior. XuMuueckue
CBOMCTBA KUCJIOT: B3aUMOJICHCTBUE C METAJJIAMU, OKCUJIAMU METAJUIOB, THAPOKCHIAMHU METAJJIOB,
coJIsiMH, cripTaMu (peakiust dtepuduxaiumn). OcoObie CBOMCTBA a30THOW M KOHIICHTPUPOBAHHOM
CEpPHOM KUCIIOTBHI.

OcHoBaHUs HEOpPTaHUYECKHUE U opranndeckue. OCHOBaHUS, UX KiIacCU(pUKAIIHS.
XUMHUYECKUE CBOMCTBA OCHOBAHUM: B3aUMOICUCTBUE C KUCIOTAMM, KUCIOTHBIMU OKCUIaMU 1
coysiMu. PaznokeHue HepacTBOPUMBIX OCHOBaHUIA.

Conu. Knaccudukanus cosneii: cpeHue, KUClIble U OCHOBHbIE. XMMHUYECKHE CBOWCTBA



COJIEH: B3aUMOJICMCTBUE C KUCITOTaMU, IIEJI0YaMu, METallJIaMU U colisiMu. [IpeacraBurenu cosnen u
UX 3Ha4YeHue. XJIOpH HaTpus, KapOoHaT Kalblus, hocdar Kanbius (CpeaHUe CONN);
TUAPOKApOOHATHI HATPHUS M aMMOHMUS (KUCIIBIE COMH); Tuapokcokapoonat meau (I1) - mamaxur
(OCHOBHasI COJIb).

KauecTBeHHbBIE peakIiy Ha XJIOpUI-, Cylbdat-, u KapOOHAT-aHMOHBI, KATHOH AMMOHWUS,
katuonsl xenesa (1) u (III).

I'enetnyeckas CBSI3b MEXKAY KJlacCaMH HEOPTraHMYECKUX U OPTaHUYECKUX COCTUHEHUI.
[ToHsTHE O TEHETUYECKOW CBS3U U TEHETUUYECKUX psiax. [ eHeTHUeCKuid psl MeTajlia.
['enernyeckuii pan Hemerauia. OCOOEHHOCTH T€HETUYECKOTO Psifia B OPraHUYEeCKOW XUMHUH.

JlaGoparopubie onbIThl. 12. McnibiTaHue pacTBOPOB KUCIOT, OCHOBAaHUM U COJIEH
uHauKaropamu. 13. B3aumoielicTBrE COMSTHOM KUCIOTHI M pacTBOPA YKCYCHOM KUCIIOTHI C
MeTaiiaMu. 14. BzauMo1eiicTBrE COISTHOM KUCIOTBI U PaCTBOPA YKCYCHOM KHUCIIOTHI C
ocHoBaHUsMU. 15. B3aumopeiicTBue COITHON KUCIIOTHI U PACTBOPA YKCYCHOM KHCIIOTBI C COJISIMHU.
16. [TonydyeHue 1 cBOMCTBAa HEPACTBOPUMBIX OCHOBaHUM. 17. 'naposin3 XJIOpUI0B U alleTaToB
HIEJTOYHBIX MeTAIIOB. 18. O3HaKOMIICHHE C KOJUICKIIUSMU: a) METAJIOB; 0) HEMETAIIOB; B) KUCIIOT;
T') OCHOBAHHUI; J1) MUHEPAJIOB U OMOJIOTHYECKUX MAaTEPUAJIOB, COJIEPKAIUX HEKOTOPHIE COJIH.

IIpakTnyeckas padora Ne2. Pemenue skcriepuMEHTAIBHBIX 33724 Ha UIACHTU(DUKAIIIO
OpPraHUYECKUX M HEOPTaHMYECKUX COCTUHEHHIA.

Tema 5. Xumus v o011€CTBO

Xumua u npouzeo0cmeo. XHUMHYECKasi IPOMBIIUICHHOCTb, XHMHYECKas TEXHOJIOTHS.
ChIpbe 7151 XUMHUYECKON TPOMBIIIIEHHOCTH. Bo/la B XUMUYECKO MPOMBIIIIIEHHOCTUA. DHEPTHUS TS
XUMHYECKOIO IMpOou3BOACTBA. HayuHble NpPUHLOUIBI XUMHYECKOIO IPOU3BOJCTBA. 3alluTa
OKpYXarollled cpeapl U OXpaHa Tpyda MPU XUMUYECKOM Hpou3BojcTBe. OCHOBHBIE CTaIuU
XUMHYECKOTO MTPOU3BOJICTBA (aMMHUaka 1 MeTaHoja). CpaBHEHHE TPOU3BOJCTBA ITHX BEILIECTB.

Xumua u cenvckoe xo3aiicmeo. XVUMH3AIUs CEINbCKOrO XO3siiCTBa M €€ HampaBlICHUS.
Pactenns wu mouBa, mnouBeHHBIH mornomaromuil  komruieke (IIIIK). YaoOpenus wu wux
knaccudukanusa. XUMHYECKHE CPEACTBAa 3alUThl pacTeHuil. OTpuUIaTENbHBIE MOCIEICTBUS
NPUMEHEHHS IECTUIIUIOB B 00ph0a ¢ HUMHU. XUMH3AIHS KHBOTHOBOICTBA.

Xumusa u rskonozua. XuMu4ecKkoe 3arps3HeHHe OKpyskatolei cpenbl. Oxpana ruapocdepsl
OT XMMMUECKOT0 3arps3HeHnsa. OxpaHa OYBBI OT XMMHUYECKOI0o 3arpsa3HeHus. OxpaHa atMocQepbl
0T XMMHYecKoro 3arpszHeHus. OxpaHa ¢iaopsl M (ayHbl OT XHUMHUYECKOTO 3arps3HEHUS.
buoTtexHonorus v reHHasi UHKEeHepusl.

Xumusa u noeceOnegnan HcusHv yenogexa. JlomamHssa anredka. Moromue U 4yucTAIME
cpenctBa. CpeacTBa 00pbObI ¢ OBITOBBIMH HaCEKOMBIMU. Cpe/icTBA JIMYHON TUTHUEHBI U KOCMETUKH.
XMy UM numa. MapkupoBKa YNAaKOBOK IMHILEBBIX MPOJYKTOB M NPOMBIIUIEHHBIX TOBapoOB U
YMEHHE UX YUTaTh. DKOJIOTUS KUINIIA. XUMHUS U TEHETUKA YeJIOBEeKa.

JemoncTpanuu. Mozaenu Npou3BOACTBA CEPHOW KHCIOTHI M aMMuaka. Kosueknus
ynobpenuit 1 nectuuuioB. OOpa3ibl CpeACTB OBITOBOM XUMHHM U JIEKAPCTBEHHBIX IPENapaToB.
Kounnexknum cpeacTB rUrueHbl 1 KOCMETHKH, MpenapaToB ObITOBOM XMMHUU.

JlabopaTopHuble onbIThl. 14. O3HakOMIIEHHE C KOJUIEKIIMENH YAOOpeHni 1 necTUuIoB. 15.
O3HakomiieHHE ¢ 00pa3liaMu CpeACTB ObITOBOW XMMHM M JIEKAPCTBEHHBIX MpPENapaToB, U3y4eHHE
MHCTPYKIUH K HUM MO IPaBUILHOMY M 0€3011aCHOMY MPUMEHEHHUIO.



3. KanengapHo-temaTuyeckoe njiaHUupPOBaHUe.
10 KJIACC.

KomunuectBo yacos B roa: 34. KonuuectBo B Heaemo 1.

Ne n/n Jlama
Temul ypokos npoeedeHus
1 1-7
IIpenMer opraHuyecKol XMMHUU. CEHTAOPS
2 8-14
Teopust ctpoeHus oprannyeckux coenrHenuid A.M. bytieposa. CEHTAOPS
3 15-21
Teopust ctpoeHus oprannyeckux coenrHenud A.M. bytieposa. CEHTAOPS
4 22-29
[TpuponHbIii ra3. AnkaHsl. CEHTAOPA
5 30
CeHTAOPA -
AJKaHBI. 6 OKTSIOps
6 7-13
AJIKeHbl. DTUJIEH. OKTSIOps
7 14-20
Ankanuensl. Kayuyku. OKTSIOps
8 21-27
ANKUHBL. ALIETHIIEH. OKTSAOPS
9 28 oKTA0ps
Apenbl. benzou. 4 HOSIOps
10 10-16
Hed b 1 ciocoOb! ee nepepaboTKH. HOsIOpst
11 17-23
O060011eHre U cUCTeMaTH3aIsl 3HAHUH 00 YrIIeBOAOpOAax. HOSI0pst
12 24-30
KonTponbHas padota Ne 1 o reme "Yrnesogopobr'. HOsI0pst
13 CnupTsl. 1-7 nexabps
14 8-15
Cruprtsl. Jexaops
15 16-22
®deHo. nexaopst
16 23-29
Anbaeruppl. nexaopst
17 11-17
Kap6oHOBBIE KHCITOTBHI. SIHBapsl
18 18-24
Kap6oHOBBIE KHCITOTBHI. SIHBapsl
19 25-31
Crnosxnble 3¢upbl. XKupbl STHBapsI
20 1-7
YrneBonbl. MoOHOCaxapHibl. deBpans
21 8-14
Hucaxapunpl. [Tonucaxapuasbl. deBpans
22 15-21
AMWHBI. AHUJTUH. deBpans
23 22-28(29)
AMHHOKHUCIIOTHI. deBpans
24 benku. 1-7 mapra
25 Hyxk1enHOBbIE KUCIIOTBI. 9-15 mapta
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26 16-22
I'eHeTnueckas CBsi3b MEKAY KJIACCAMH OPTaHUYECKUX COSIMHEHUM. MapTa
27 ITpaktuueckas padora Ne 1 "Unentudukanus oprannueckux coequHenuit”. | 1-7 anpens
28 O06001IeHre U cuCcTeMaTU3alus 3HAHUN O KUCIOPOJI- M a30TCOAEPIKAIINX 8-14 anpens
OpPraHUYECKUX COCTUHEHUSIX.
29 KonTponbnas padorta Ne 2 mo teme "Kucnopoa- u a3oTcoaepxariue 15-21
OpraHn4ecKue BeniecTna'. anpens
30 22-28
[TnacTMaccel ¥ BOJIOKHA. anpes
31 29-30
ampens — 3-
®DepmenTsl. BuTtamMuHbI. 6 Mas
32 I'opmownsl. JlekapcTsa. 7-14 mas
33 [Tpaktrueckas padora Ne 2 "Pacmo3HoBaHue miacTMacc v BOJIOKOH". 15-21 mas
34 Peseps. 22-30 mas
11 KJIACC.
KonnuectBo yacoB B rox: 68. KonnuecTBo B Hememo 2.
No Jama
n/n Temuwt ypoxos npoeedeHusn
Tema 1. Ilepuoouueckuit 3akon u cmpoenue amoma (6 yacoes).
1 1-7
CtpoeHue aToMma. CEHTSIOps
2 1-7
CtpoeHue aToMma. CEHTSIOps
3 8-14
Otkpeitue .M. MenneneessiM [lepuoauueckoro 3akoHa. CEHTSIOps
4 8-14
Ilepunonnueckas cucrema .M. MeHneneesa. CeHTAOpA
) 15-21
[Tepuonuyeckuii 3aKOH U CTPOEHHUE aTOMa. CeHTAOpA
6 15-21
[Tepuonuyeckuii 3aKOH U CTPOEHHE aTOMa. CeHTAOpA
Tema 2. Cmpoenue seutecmea (18 u).
7 22-29
VoHHast XuMU4YecKasi CBsI3b. CEHTAOPS
8 22-29
VoHHast XuMI4YecKas CBsI3b. CEHTAOPS
9 30
CEHTSIOpA -
KoBasneHTHass XuMu4ecKkast CBsI3b. 6 OKTS0pA
10 30
CEHTSIOpA -
KoBajneHTHass XuMU4ecKast CBsI3b. 6 OKTAOpA
11 7-13
MeTtannsl v cruiaBel. MeTammndeckass XUMUUYECKas CBS3b. OKTSIOps
12 7-13
MeTtannsl ¥ cruiaBel. MeTtammnyeckas XUMUUYECKas CBSI3b. OKTSIOpsI
13 14-20
ArperaTHble COCTOSIHUS BenlecTBa. BogopoHas cBs3b. OKTSIOpsI
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14 14-20
ArperaTHble COCTOSIHUS BenlecTBa. BonopoaHas cBs3b. OKTSIOpSI
15 21-27
THIBI KPUCTAJUIMYECKHUX PEIIETOK. OKTSIOpSI
16 21-27
THIIBI KPUCTAJUIMYECKHUX PEIIETOK. OKTSIOpsI
17 28 oKkTAOps
UucThle BEIIECTBA U CMECH 4 HOs1Ops1
18 28 oKkTAOps
Pemenue 3anau. 4 HOs1IOps
19 10-16
Pemenue 3anau. HOAODSA
20 10-16
JlucriepcHbIe CHCTEMBI. HOSOPS
21 17-23
JlucriepcHbIe CHCTEMBI. HOSIOPS
22 17-23
[Tpaktuyeckas padora Ne 1 «[losryueHue ra3oB U H3y4eHHUE UX CBOWCTBY. HOSOpS
23 O06o01IeHre U crucTeMaTu3anus 3HaHul 1o TeMe «CTpOCHHE aToMa. 24-30
CTpoeHue BEIIeCTBay. HOSOpS
24 Konrponsnas padora Ne 1 mo teme «Ctpoenue aroma. CTpoeHue 24-30
BCIIICCTBAY. HOSOpS
Tema 3. Inexmponumuueckan ouccoyuayus (19 uacos).
25 PactBopbl 1-7 nexabps
26 PactBophI 1-7 nexabps
27 8-15
Pemrenue 3anau. neKaopst
28 8-15
Pemrenue 3anau. neKaopst
29 16-22
DJIEKTPOJIUTHI ¥ HEINEKTPOIIUTEHI. nexaopst
30 16-22
DJIEKTPOJIUTHI ¥ HEANEKTPOIIUTEI. nexaopst
31 23-29
KucnoTsl B cBeTe TEOPUU IEKTPOJUTHUECKON JUCCOLUAIUH. nexaopst
32 23-29
KucnoTsl B cBeTe TEOPUH IEKTPOIUTHUECKON JUCCOIHAAITIH. nexaopst
33 11-17
OCHOBaHMsI B CBETE TEOPUH AIEKTPOIUTUIECKON TUCCOIMAIINN. STHBAPS
34 11-17
OCHOBaHMSI B CBETE TEOPUH IEKTPOIUTUIECKON TUCCOIMAITHH. STHBAPS
35 18-24
Coun B CBETE TEOPUU DIICKTPOIUTHUECKON AUCCOIMAITIH. STHBapsi
36 18-24
I'unponns STHBapsI
37 25-31
['upponns. STHBapsI
38 I'eHeTnyeckas CBSI3b MEXAY KJIacCaMHU HEOPraHUYECKUX U OPTraHUYECKUX 25-31
BEIIECTB STHBapsi
39 [TpakTuaeckast padota Ne 2 «PerieHne SKCIIepUMEHTATBHBIX 3a1a4 Ha 1-7
UICHTU(PHUKAIMIO HEOPTAaHUYECKUX U OPTaHUYECKUX COCTUHEHUI. dbeBpas
40 O06o0menre u cucTeMatu3alus 3HaHui 1mo Teme « Teopust 1-7
AIIEKTPOIIUTUYECKOHN TUCCOIIMALII. deBpans
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41 O06o0menre U cucTeMaTr3alys 3HaHui 1Mo Teme « Teopust 8-14
AIIEKTPOIIUTUYECKOHN TUCCOIIMALII. dbeBpas

42 8-14
Pemienue 3a1ay. deBpans

43 15-21
Konrtponbnas padora Ne 2 o Teme «DIEKTPOIUTHIECKAS TUCCOLUALTHSD. deBpans

Tema 4. Xumuueckue peaxkyuu (21 uacos).

44 15-21
Knaccugukaius XuMHUeCKUX peaklu. (eBpast

45 22-28(29)
Knaccugukaius XuMHUeCKUX peaklui. (eBpas

46 22-28(29)
CKOpOCTh XUMHUYECKON PEaKIIUH. deBpans

47 CKOpPOCTh XUMUYECKOM PEaKInu. 1-7 mapra

48 | Pemenue 3amau. 1-7 mapta

49 Karanus. 9-15 mapra

50 O0paTUMOCTh XMMHUYECKHUX PEAKIMH. XMMUYECKOE PAaBHOBECHE. 9-15 mapra

51 16-22
OO0paTUMOCTh XMMHUUECKHUX PEaKIMi. XMMUYECKOE PABHOBECHE. MapTa

52 16-22
OKHUCIUTENIbHO-BOCCTAHOBUTEIIbHBIE PEAKLINU. MapTa

53 DIEeKTPOIHU3. 1-7 anpens

54 DJIEKTPOIIH3. 1-7 anpens

55 OO61ne cBOMCTBa METAJLIOB. 8-14 anpens

56 OO6mue cBoiicTBa METAJIOB. 8-14 anpens

57 15-21
Koppo3zus metamios. anpens

58 15-21
OO6111e cBOMCTBa HEMETAJIJIOB. anpens

59 22-28
OO61ue cBOICTBa HEMETAJIOB. anpens

60 I'eneTnyeckas CBS3b MEXAY KJIaCCAMHU HEOPraHWMYECKHUX M OPraHUYECKUX 22-28
BEIIECTB. anpest

61 29-30
[Tpaktudeckas padora Ne 3 «I'eHeTndeckast CBS3b MEXKIY KilaccaMu anpens — 3-
OpPraHWYeCKUX U HEOPraHMYECKUX BEIIECTBY. 6 Mmast

62 29-30

anpens — 3-

O060011eHre U CUCTEMAaTH3aIUs 3HAHUH 110 TeMe «XUMHUYECKUEe peakuum». | 6 mast

63 KontposabHas padora Ne 3 no teme «XHMUYECKHE PEAKLIUN. 7-14 mas

64 Htorossiil ypok-koH(pepeHus "Poiab XuMuu B Moel KU3HU'". 7-14 mas

65 Peseps. 15-21 mas

66 Pe3seps. 15-21 mas

67 Peseps. 22-30 mas

68 | Peseps. 22-30 mas
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