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1. Ilmannpyemble pe3yabTaThl 0CBOCHHUS NpeaMeTa « XHMHSD> HA YPOBHE CPpeAHero oomuero o0pa3oBaHus

JedarenbHOCTh yuuTenss B OOydyeHHMM XUMHHM B CpeqHel (IOJHOM) IIKOJie JOJDKHA OBITh HalpaBlieHa Ha JOCTH)KEHHE OO0YYaroUIMMUCS
CJIEIYIOLIMX JUYHOCTHBIX Pe3yJIbTATOB:

— B IICHHOCTHO-OPUEHTALIMOHHON cdepe — OCO3HAHME POCCUHUCKON TPa’KAAHCKON HAEHTHYHOCTH, MATPHOTH3MAa, YyBCTBAa TOPAOCTH 3a
POCCHICKYIO XUMUYECKYIO HAYKY;

— B TPYIOBOH chepe — rOTOBHOCTH K OCO3HAHHOMY BBIOOPY JaJIbHEUIIIEH 00pa3oBaTeIbHON TPACKTOPHH WM TPYIOBOU ACSITEILHOCTH;

— B [I03HABaTEIbHON (KOTHUTUBHOM, MHTEIUIEKTYaIbHON) chepe — yMEHHUE YIpaBiIsITh CBOCH MO3HABATEILHOU 1€ATEIbHOCTHIO, TOTOBHOCTD
U CIIOCOOHOCTh K OOpa30BaHHMIO, B TOM 4YHCIE CaMOOOpA30BaHMIO, HA TPOTSHKEHUM BCEH JKM3HHU; CO3HATEIBHOE OTHOIIEHHE K HEMPEPHIBHOMY
00pa30BaHMIO KaK YCIOBHUIO yCIEUTHON MpodeccnoHaNbHOM U 001IECTBEHHON AESITETbHOCTH;

— B cepe cOepekeHnst 30pOBbsSI — MPHUHITHE M PeaIn3anus EHHOCTEH 3I0pOBOTO M 0e30macHOro odpasa KM3HH, HETPUSATHE BPEIHBIX
MPUBBIYEK (KypeHUsi, yIOTpeOIeHUs aIKOT0JIsl, HAPKOTUKOB) HA OCHOBE 3HAHMI O CBOMCTBAX HAPKOJIOTUYECKUX U HAPKOTUYECKUX BEIECTB.

MeranpeamerHblie pe3yJabTaThl 0CBOCHHS BbINYCKHUKAMH

cpenHel (MOJHOM) MIKOJIBI Kypca XUMUU:

— MWCIOJIb30BAaHUE YMEHMIM M HABBIKOB pa3JIMYHBIX BHUJIOB IIO3HABATEJIBHOM JACATEIBHOCTH, IIPUMEHEHUE OCHOBHBIX METOJOB IIO3HAHMS
(cucreMHO-UH(DOPMALIMOHHBINM aHAINU3, HAONIO/IEHUE, U3MEPEHUE, MPOBEICHNE IKCIEPUMEHTa, MOACIUPOBAaHUE, HCCIEA0BATEIbCKas AEATEeIbHOCTD)
JUISL U3YYEHHMSI PA3JIMYHBIX CTOPOH OKPY’KAOIIEH IEHCTBUTEIBHOCTH;

— BJIQJICHHE OCHOBHBIMU HHTEJUICKTYAJIBHBIMHU ONepanusMu: GOpMyTUpOBKa TUIOTE3bl, aHAIN3 U CHHTE3, CPABHEHHUE M CHCTEMAaTH3allus,
000011IeHNE U KOHKPETU3AIIHSI, BBISIBIICHHE TPUYNHHO-CIIICTBEHHBIX CBSA3EH M IMMOMCK aHAJIOTOB;

— MO3HaHUE 00BEKTOB OKPYKAIOILIEr0 MUpa OT OOIIEro Yepe3 0OCOOCHHOE K €JUHUYHOMY;

— yMEHHE FeHepUpOoBaTh UJEU U ONPEIENATh CPEACTBA, HEOOXOJUMBIE JJIsl UX pealln3allly;

— YMEHHE ONpEeAeATh LeNH U 33/1a4M JesITeIbHOCTH, BBIOMPATh CPEJICTBA peaTu3alliy eI U IPUMEHATh UX Ha IPAKTUKE;

— HUCIOJIb30BAHNE PA3JIMYHBIX WCTOYHUKOB /ISl MOJTYYEHHUsS] XUMHUUECKOH MH(pOpMAIK, MOHUMAHUE 3aBUCUMOCTH COJIEpKaHUus U (HOPMBI
npeJcTaBiIeHus HHPOPMALIMK OT 1ieJiel KOMMYHHUKAIMK U aJipecaTta;

— YMEHHE NMPOJTYKTUBHO OOIIAThCS M B3aUMOJAEMCTBOBATH B IPOLIECCE COBMECTHOM JEATENIbHOCTH, YUUTHIBATh MMO3UILINN JIPYTHX YYaCTHUKOB
JesTeIbHOCTH, 3P PEKTUBHO pa3periaTb KOHQINUKTHI;

— TOTOBHOCTb U CITIOCOOHOCTh K CaMOCTOSITENIbHOM MH(OPMAalMOHHO-T0O3HABATEIbHOMN JIEATENbHOCTH, BKIIIOUask YMEHHUE OPUEHTHUPOBATHCS B
Pa3IUYHBIX UCTOYHUKAX UH(OpPMAIMH, KPUTUUYECKU OLIEHUBATh U MHTEPIIPETUPOBATh HH(OPMAIIHIO, TOTYyJaeMYI0 U3 pa3IMYHbIX HCTOYHHUKOB;

— YMEHHUE HUCIOJIb30BaTh CpencTBa MH(OPMAIIMOHHBIX M KOMMYHMKAIIMOHHBIX TexHojoruil (nanee — HWMKT) B pemieHnn KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U OPraHM3aLMOHHBIX 3ajlad C COOJIIOJICHUEM TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30MacHOCTH, TUTHEHBI, pecypcocOepexeHus,
MIPABOBBIX U ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MacHOCTH;

— BJIAJICHUE S3BIKOBBIMU CPEJICTBAMH, B TOM YHCIE U SA3BIKOM XMMHHU — YMEHHUE SCHO, JIOTUYHO U TOYHO U3JIaraTb CBOIO TOYKY 3pPEHU,
HCIIOJIb30BaTh a/IeKBAaTHBIE SI3bIKOBBIE CPEJICTBA, B TOM YHCIIE U CUMBOJIbHBIE (XUMUYECKUE 3HAKU, (POPMYJIIBI U YPAaBHEHUS).



[IpenmMeTHBIMHU pe3yJibTATAMH H3YYeHHS XUMUM HA 6230BOM YPOBHE Ha CTYIICHH CpeHEro (TIOJHOT0) 00IIero 00pa3oBaHUs SIBIISIOTCS:

1) B mo3HaBaTenbHOU cdepe:

— 3HaHue (MOHMMAaHUE) U3YYCHHBIX MOHITHI, 3aKOHOB U TEOPHUH;

— YMEHUE OINUCHIBATh AEMOHCTPALMOHHBIC U CAMOCTOSITENILHO MPOBEACHHBIE SKCIIEPUMEHTBI, UCIIOJIb3Ys JUIsl 3TOT0 €CTECTBEHHbIN (PyCCKUiA,
POIHOMN) SI3BIK U S3bIK XUMUHU;

— yYMeHHUEe KIacCU(PUIUPOBATh XUMHYECKHE 3JIEMEHTHI, IMPOCThIE U CJOKHBIE BEIIECTBA, B TOM YHCIE W OpPraHMYECKHE COCAMHEHMS,
XMMHYECKHE PEAKLMHU 110 PA3HBIM OCHOBAHUSIM;

— YMEHHE XapaKTepU30BaATh U3YUYECHHbIE KJIACCHl HEOPTAaHMYECKUX U OPTAaHUYECKUX COCANHEHUM, XUMUUECKUE PEaKI1u;

— TOTOBHOCTH MPOBOJUTH XUMUYECKUN IKCIEPUMEHT, HAOMIOAATh 32 €ro MpoTeKaHWeM, (PUKCHPOBATH PE3YNIbTAThI CAMOCTOSTEIBHOTO U
JNEMOHCTPUPYEMOTO 3KCIIEPUMEHTA U J1€JIaTh BHIBOJIBL;

— yMeHue (HpopmMyIupoBaTh XMMHUYECKHE 3aKOHOMEPHOCTH, MTPOTHO3UPOBATH CBOMCTBA HEM3YUYEHHBIX BEIIECTB MO AHAJIOTMU CO CBOMCTBAMU
M3Yy4YEHHBIX;

— TMOUCK HCTOYHUKOB XUMHYECKOW WH(GOpMANWU, TOJTydeHHE HEOOXOoAMMOW WH(GOpMAllUU, €€ aHalu3, W3TOTOBJICHHE XUMHUYECKOTO
MH(OPMALIMOHHOTO MTPOAYKTA U €0 MPe3eHTaLUs;

— BJIaZICHHE O0O0s3aTeNIbHBIMU CIIPAaBOUYHbIMM Marepuanamu: llepuoanueckoil cucremoil xummueckux snemeHtoB J[. M. Menneneesa,
Tabyuiel pacTBOPUMOCTH, AMEKTPOXUMUYECKUM PSIIOM HAMPSKEHUH METAJIOB, PSIOM 3JIEKTPOOTPULIATEILHOCTH — JJISL XapaKTePUCTUKU CTPOCHUS,
COCTaBa M CBOMCTB aTOMOB JJICMEHTOB XUMHUUYECKUX 371eMeHTOB [-1V meprnomoB u 00pa3oBaHHBIX MU TIPOCTHIX M CJIOKHBIX BEIIECTB;

— YCTAHOBJIEHUE 3aBUCUMOCTH CBOMCTB U MPUMEHEHHUS BaXKHEUIINX OPraHUYECKUX COCIMHEHHUI OT UX XMUMHUUYECKOrO0 CTPOEHHUs, B TOM YHCIIE
1 00YCIIOBJICHHBIX XapaKTEPOM ITOT0 CTPOSHUS (TMPeACTbHBIM WU HETIPEACTbHBIM) U HATHYHEM (DYHKITMOHABLHBIX TPYIIIL;

— MOJENUPOBAHNE MOJIEKYJI BAXKHEUIINX HEOPTaHUYECKUX U OPraHUYECKUX BEILECTB;

— MOHMMAaHUE XUMHUYECKON KapTUHBI MUPa KaK HEOTHEMJIEMOM YaCTH LIEJIOCTHOW HAYYHOM KapTUHBI MUPA;

2) B IICHHOCTHO-OPHUEHTAIIMOHHON cepe — aHanM3 U OleHKa TOCIEACTBUN i1 OKpYXKArollel cpeapl OBITOBOW W MPOU3BOICTBEHHOMN
NeSTeTLHOCTH YEJIOBEKA, CBSI3aHHOM C MIPOU3BOJICTBOM U MepepabOTKON BAXKHEUIINX XUMHYECKUX MPOJTYKTOB;

3) B TpynoBoOii chepe — MpoBeIeHnEe XUMHUECKOTO IKCIIEPUMEHTA; pa3BUTHE HABBHIKOB YUeOHOMU, MPOEKTHO-UCCIEA0BATEIHCKOM, TBOPUECKOM
JEATEIIbHOCTH NIPU BBITTOJTHEHUH UHAUBUIYATIBHOIO MPOEKTA M0 XUMUU;

4) B cdepe 310poBOro obpasa >KM3HU — COONIO/IEHHE TMpaBuil 0e30MmacHOro OOpalleHHs] C BEIIeCTBaMH, MaTepualaMd U XUMHYECKUMH
IpoLeccamMy; OKa3aHUe MePBOM MOMOIIY IPU OTPABJICHUSIX, 0’KOTax U APYTUX TpaBMax, CBSI3aHHBIX C BELIECTBAMH U Ja0OPAaTOPHBIM 000pyI0BaHUEM



2. Conep:xxanne y4eOHOro npeamera « XuMHs» HA YPOBHE CpelHero oouero o0pa3oBanus

bazossiit ypoBeHs. 10—11 kiacchl.

CogepxaHue Kypca XapaKTepU3yeTcsl LIeJOCTHOCTbIO U CUCTEMHOCTBIO YY4EOHOIro IpeaMeTa, Ha OCBOEHHE KOTOPOTO OTBEACHO HEOOJbIIOE,
KECTKO JIMMUTHPOBaHHOE yueOHOe Bpemsa. OtobOpanHOe [uis 0a30BOro oOyueHHs] XUMHUH COZIEp)KaHUE MO3BOJSET M3ydaTh €ro U B pexxume 1 yac B
HEJEINIO.

Kypc yeTko nenurcs Ha AB€ paBHBIE 10 OTBEACHHOMY Ha UX U3yYEHHE BPEMEHH YAaCTH: OPTaHUYECKYIO XUMUIO U OOLIYI0 XUMHUIO.

CTpyKTypHpOBaHHE Kypca OPraHUYECKON XMUMHU OIpeAessieTcs] uieeil pa3BUTHUS ydalluxcs HeNmpO(MIbHBIX KJIACCOB CPEACTBAMH y4eOHOIO
npeamera. C nenpio yCUIICHUS POJIH IeAYKIUN B 00y4YeHHH XUMHUH BHAYalle JA0TCSA KPAaTKUE TEOPETUUECKHUE CBEACHUS O CTPOCHUH, KITaCCU(PUKAIIH,
HOMEHKJIATYpe OPraHMYECKUX BEIIECTB, 0COOCHHOCTSIX PEAKIUi C UX YYaCTHEM.

CdopmupoBanHbie TakKuM 00pa30M TEOPETHUYESCKUE 3HAHUS 3aTE€M Pa3BUBAIOTCA Ha (PAaKTOJOTHIECKOM MaTepHalie PHU PAaCCMOTPEHUH KIIACCOB
OpraHMYECKUX coelMHeHuH. B cBOIO oyepenpr Takod MOAXOA MO3BOJIAET M TIIyOXKe M3YYUTh CaMU Kiacchl. Tak, OCHOBHBIE TOJIOXKEHHS TEOPUU
XUMHUYECKOIO CTPOEHMSI OpraHM4ecKux coequHeHuil A. M. ByTiepoBa 3akpemisitorcs Ipu U3YYE€HUHU YIJIEBOJIOPOAOB (ajIKaHOB, aJIKEHOB, JIMEHOB,
QJIKUHOB, apEHOB) M MX MPHUPOAHBIX UCTOYHUKOB (MPUPOTHOTO raza, HehTH U KaMEHHOTO YIJIs), KHCIOPOACOAEPKAIIUX OPraHUYECKUX COEeIUHEHHMA
(criuptoB, (eHONa, ampAECTHIOB, KapOOHOBBIX KHCJIOT, CIOXHBIX 3(UPOB, KUPOB W YIJIEBOJOB) M a30TCOACPKAIIMX OPTaHWYECKHX COCIWHEHHN
(aMMHOB, aMMHOKHCIIOT, OEJIKOB M HYKJIEHMHOBBIX KHCJIOT). 3aBepIIaeT KypC OpPraHUYecKOM XUMHH pasfen «XUMHS U KH3HBY», TNIe 00ydarouuecs
3HAKOMATCA C TaKMMM BAKHBIMM B IPAaKTHUYECKOM M OMOJIOIMYECKOM OTHOIIEHHWM BELIECTBAMHM M MaTepuajlaMM, KaK IUIacTMacchl M BOJIOKHA,
(hepMeHTbI, BATAMUHBI, TOPMOHBI U JIEKapCTBA.

OcHOBHBIM  KpuTepueM oTOOpa  (pakTHyeckoro MarTepuasia Kypca  OpPraHMYeCKOM  XHMUU  SBISIETCS  HWJAeSd  pealn3aluu
MPAKTUKOOPHUEHTUPOBAHHOT'O 3HAUEHUSI 0OBEKTOB OPraHNYECKON XUMHHM (COEAMHEHUH U peakuil).

Wnest o Beaymeil poiau TEOpEeTUUECKUX 3HAHHWM B Ipoliecce MO3HaHUs MHMpa BELECTB U pEaklUi cTaja OCHOBHOM U JUJISl KOHCTPYHPOBAHUS
Kypca obmeit xumun. Ha ocHOBe €IMHBIX MOHATHI, 3aKOHOB M TEOPUN XUMHM y CTapIIEKIACCHUKOB (POPMHUPYETCs LIE€JIOCTHOE IMPE/ICTaBICHUE O
XUMHYECKON HayKe, O XUMUYECKON KAPTUHE MUPA, KaK COCTABHOW YaCTH €IMHON €CTECTBEHHOHAY4YHOW KapTHHBI MUpAa.

B kypce o01eit xXuMuu BHauane yriryoJsioTCs U pacIIUpsIOTCS 3HAHUS, TOJTyYeHHbIE 00YJaloMMHCS U3 Kypca OCHOBHOM IIIKOJIBI, O CTPOCHUH
aToMma M BelecTBa Ha ocHoBe [lepuonnueckoro 3akona u [lepuoguyeckoit cucremsl JI. M. MenneneeBa, 00X CBOMCTBAaX KJIACCOB OPTaHUYECKUX U
HEOPraHMYeCKUX COEJUHEHUH (KHMCIOT, OCHOBaHHWM, aM(OTEpHBIX COEIUHEHMH) B CBETE TEOPUM 3JIEKTPOJIMTUYECKOM naucconmanuu. J[lanee
paccMmarpuBaeTcsi KilacCUPHUKAnUs XMMHUYECKUX peakUuid B OpPraHWYECKOM M HEOpraHMYecKOM XUMHUU. 3aBepliaeT Kypc 3HAKOMCTBO
CTapILEKIACCHUKOB C MEPCIEKTUBAMU PA3BUTUSI XUMUUYECKONW HAYKH U XMMHYECKOTO MPOU3BOJCTBA, C MPOoOIeMaMH OXpaHbl OKPYKAIOIIEH Cpebl OT
XUMHUYECKOT'0 3arpsA3HEHMSI U MTyTSMU UX PELICHHUS.

10 xmacc. OPTAHUYECKAS XUMU S
Hab6mronenue, npeanonoxenue, runoresa. [lorck 3akonomepHocTeid. Hayunslii axcriepuMeHT. BeiBo.



Teopuss crpoeHust opraHuyeckux coeauHeHuil IIpenmer opranudeckoi Xxumuu. MecTo M 3HAYEHHE OPraHUYECKOW XUMHUU B CHCTEME
€CTECTBEHHBIX HayK. BanenTHocTh. Xumuueckoe crpoeHue. OCHOBHBIEC IOJOKEHHUS TEOPUU CTPOCHHS OPraHMYECKHUX COCIMHEHUH. YTIIEpOIHBIN
CKEJIET OpraHu4ecKoi MoJieKyibl. KpaTHOCTE XuMu4ecKkon cBsA3u. M3oMepus u u3oMepsl. YTII€BOAOPOIbI U UX IPUPOJHBIE HCTOYHUKH

A 11 x a H bl [IpuponHsIii Ta3, ero cocTaB U NPUMEHEHUE KaK MCTOYHHUKA DHEPIMU U XMMHUYECKOIO ChIPbs. ['OMOJIOTHYECKUH s IPENEIbHBIX
yriieBoopoaoB. M3omepuss 1 HOMEHKJIATypa ajkaHOB. MeTaH W 3TaH Kak MpejcTaBuTenu ankaHoB. CBoHcCTBa (ropeHue, peakiuu 3aMelieHus,
nuposn3, nerugpupoBanue). [Ipumenenune. KpekuHr u u3omepusanus ajJkaHoB. AJIKMIIbHBIE paauKaiabl. MexaHu3M CBOOOAHOPAAMKAIBLHOIO
raJIOr€HUPOBAHUS AJTKAHOB.

A 11 K e H bl. OTWIEH Kak NpeiCTaBUTEIb alKeHOB. [loslyueHne 3TUIeHa B NMPOMBIIUIEHHOCTH (AETHAPUPOBAHME 3TaHa) U B JIAOOpPATOpUU
(merunparauus ataHosa). CoiicTsa (ropeHue, OpoMHpoOBaHUE, FHApaTaLMsL, ToJIUMepu3anus, okuciaeHue pactsopoMm KMnO,) u npuMeHeHne 3TuieHa.
ITonmmstunen. Ilpommnen. CrepeoperynspHocTs mnonuMepa. OCHOBHbIE MOHSATHS XMMHMHM — BBICOKOMOJIEKYJISIDHBIX —COeIMHEHuH. Peakuun
MOJINMEPU3aLIH.

J u e H bl. ByTajgueHn u U30IMpeH Kak MpeICTaBUTENN AMEHOB. Peakiuu npucoenHeHHs ¢ y4acTHEM COINPSDKEHHBIX TUEHOB (OpoMHpOBaHUE,
MOJINMEpU3aLus, THAPOraJoreHupoBaHue, ruipuposanre). HarypaiabHblll 1 CUHTETHYECKUI KayuyKku. Pe3una.

A 1 K 4 H bl. AlIETUIECH KaK IpeJcTaBuTeNb alkuHOB. [lomydeHue aneruneHa kapOUAHBIM M METaHOBBIM criocobamu. [losmyuenue xapOunaa
kanpuus. CBoiicTBa (ropeHue, OpoMupoBaHue, ruapaTanus, TpUMEpU3aliysl) 1 IpUMEHEHHUE alleTUJIeHA.

A p e H bl. beH3on kak npencraBuTenb apeHOB. COBpeMeHHbIE IPEACTAaBICHHS 0 CTpoeHuH OeH3oma. CoiicTBa OeH30ia (ropeHre, HUITPOBAHUE,
OpOMHpOBaHKE) U €r0 IPUMEHEHHUE.

HedbTtprucnocobrieenepepabdorTk u CocraB HehTu. [lepepaborka HedTH: meperoHka U KpeKUHr. PupopMuHT HU3KOCOP THBIX
HedTenpoaykToB. [ToHaTHE 00 OKTAaHOBOM YHCIIE.

Kucnoponconep:xaiue OpraHn4ecKue COeMHEHMS.

C o up 1 bsl. MeraHon M 3TaHOJI Kak MNPEJCTABUTENN INPEAEIbHBIX OJAHOATOMHBIX cnHpToB. CBOMCTBa 3TaHONA (FOpPEHHE, OKHCIEHHE B
anpaerua, neruapatanus). [lonydenue (OposkeHUuEM TIIOKO3bl U THApATALUEl 3TUIEHA) U IPUMEHEHUE 3TaHoa. DTHICHIIMKOIb. [ IMIepuH Kak ere
OJIMH TMPEJCTaBUTENb MHOTOATOMHBIX cIUpTOB. KauecTBeHHas peakiiis Ha MHOTOATOMHbBIE CITUPTHI.

® e H o 1. [lonyyenue ¢eHona u3 kameHHoro yris. KameHHbI yronp u ero ucrnosib3oBaHue. KokcoBaHMe KaMEHHOIO YIS, BaKHeHIIue
MPOIYKTHI KOKCOXMMHUYECKOTO MPOU3BOICTBA. B3anMHOe BIMsHHE aTOMOB B MoJieKyJie (eHona (B3auMoAecTBHE ¢ OPOMHOM BOJION U THAPOKCHIOM
HaTpus). [lonydenue u npumeHeHue ¢eHomna.

A nb nerupas. GopManbaerua U aleTanbAerul Kak NpecTaBUTeNnu anbaeruoB. [lonsatue o keronax. CBoicTBa (peakuys OKUCIECHUS B
KHUCJIOTY U BOCCTaHOBJICHUS B CHUPT, peakius MOJIMKOHAeHcaluu Gopmanpaeruaa ¢ ¢pexosnaom). [lomyueHue (oKMCIeHHEM CIMPTOB) M MPUMEHEHUE
dbopMmanbaeruaa u anetanpaeruaa. GenonopopManbaeruaHble mIacTMacchl. TepMoIIacTHYHOCTh U TEPMOPEAKTUBHOCTb.

KapO6oHOBB €KHUCIIOTBHL YKCYCHas KUCIOTa KaK MPEACTaBUTENb MPeJeIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. CBOHCTBa
YKCYCHOM KHCJIOTHI (B3aMMOJIEICTBHE C METallIaMU, OKCHJIaMU METAJLIOB, THIPOKCHIaMU METAJIJIOB U COJIIMU; peakius sTepudukanun). [lpumenenue
YKCYCHOM KHUCJIOTBI.



CnoxHbled¢ups uXuUp bl. CioxkHbIe 3DUPHI KaK MPOAYKTHl B3aUMOJCHCTBUS KUCIOT CO CIUPTaMU. 3HAYCHHUE CIIOKHBIX 3(UPOB B
MPUPOJE U KU3HM 4esoBeKka. OTIeNabHbIE MPEACTABUTENN KUCIOT MHOTO CTPOECHUS: OJIEMHOBAsA, JIMHOJEBAsA, JIMHOJEHOBAs, AKPUIIOBAsl, LaBeleBas,
OenzoitHas. JXKupel Kak ClI0KHbBIE 3(UPBI MNIMIEPUHA U KUPHBIX KAPOOHOBBIX KUCIIOT. PacTuUTeNbHBIE M KUBOTHBIC KUPBI, UX COCTaB. [ MAPOIN3 MU
oMbUIeHHE KHupoB. Mbuta. CuaTerndeckue motomrue cpenacrsa (CMC ). IlpumeHeHne sxupoB. 3aMeHa )KUPOB B TEXHUKE HETTUIICBBIM ChIPhEM.

Y raeso gl [lonstaue o0 yrneBogax. ['1ioko3a Kak mpeacTaBUTENh MOHOCaxapuaoB. [IoHsATHE O 1BOMCTBEHHOW (PYHKIMU OPraHUYECKOTO
COC/IMHEHMSI HAa IMPUMEPE CBOWCTB IIKOKO3bl KAK aJIbJIETUJa U MHOTIOATOMHOIO CHUpPTa — ajplerujgocnupra. bpoxeHue riatoko3bpl. 3HAYEHHE U
IIPUMEHEHNE TII0K03bl. DpyKTO3a Kak U30oMep Mroko3bl. Caxapos3a Kak NpeAcTaBUTeNb aucaxapuaoB. [IpousBoactso caxapa. Kpaxman u nemntosnosa
KaK MpeICTaBUTENH nojucaxapuioB. CpaBHEHHE UX CBOMCTB U Ouosioruyeckast posib. [IpumMeHenne 3Tux noaucaxapuaos.

A3oTcozeprkaliie OpraHn4eckie CoeIMHEHNS.

AMuHbI. MeTHliaMyuH Kak MpeJCTaBUTENb alu(paTUYecCKMX aMHUHOB M aHWJIMH — Kak apoMarudyeckuX. OCHOBHOCTh aMHUHOB B CPaBHEHHH C
OCHOBHBIMH CBOMCTBAaMH aMMHaKa. AHWIIMH U €r0 CBOMCTBA (B3aUMOJICHCTBUE C COJISTHOM KUCIOTOM U OpOMHOM BOOM). B3auMHoe BiusHNE aTOMOB B
MOJIEKYJIaX OPraHUYECKUX COeIMHEHUI Ha npumMepe aHuwinHa. [lonyuenne anununa no peakiuuu H. H. 3ununa. [Ipumenenue anunuHa.

AMHUHOKHUCI OTBL [ITMIMH ¥ aJaHWH KaK MPEJCTaBUTENN NPUPOIAHBIX aMHHOKUCIOT. CBOMCTBa aMHMHOKHCIOT Kak aM(OTepHBIX
OpPraHMYECKUX COEAMHEHMH (B3aMMOJEHCTBHE ¢ MmienodamMu U Kucinoramu). OCOOEHHOCTH AMCCOIMAIMM AMHHOKUCIOT B BOJAHBIX PAacTBOpax.
bunonspueie monpl. OOpa3zoBaHUE MOJUNENTHI0B. AMHUHOKAIPOHOBAas KHUCIOTAa KakK IPEACTaBUTEIb CHUHTETHUYECKUX aMUHOKUCIOT. Ilonstue o
CUHTETUYECKUX BOJIOKHAX Ha MPUMEpPE KarnmpoHa. AMUHOKHUCIOTHI B IPUPOJIe, X Orojorudeckas poiib. HezameHuMble aMUHOKHUCIIOTHI.

benku. benkn kak nonumenTtuabl. CTpykTypa 0enKoBeIX MoJeKkyi. CBolicTBa O€IKOB (rOpeHHe, THIPONIN3, IBETHBIC peakunn). bruonornyeckas
POJIb OEJKOB.

HyxkneunoBbiekucaoTsl. HykinenHoBble KUCIOTH Kak noauHykiieoTuabl. Ctpoenue nykieoruna. PHK u JIHK B cpaBHenuu. 1x ponb
B XpaHEHHMM U Tepefaue HacieAcTBeHHON mHpopmauuu. IloHsATHE O TeHHONW MHXEeHEepUH U OMOTEeXHOJOTHH. ['eHeTnyeckas CBsI3b MEXIY KilacCaMu
OpraH M4 € CKHU X CO € 1 U H € H U . [IoHATHE 0 TeHETUYECKOU CBA3M U T€HETUYECKUX PSAAX.

XUMUs U )KU3Hb

[Tnactmaccel u BosiokHa. [lonnMepu3sanus U MOMMKOHAEH AL KaK CIIOCOOBI MOJyUYEHUsI CHHTETUYECKUX BBICOKOMOJIEKYJISIPHBIX COETMHEHUI.
[Tomy4yeHne MCKYCCTBEHHBIX BBICOKOMOJIEKYJISIPHBIX COEIMHEHMM XMMHUUYeCKOoW Moaudukanued mpUpoJHBIX HoauMepoB. CTpoeHHe NOJIMMEPOB:
JIMHEWHOE, IPOCTPAHCTBEHHOE, CETYATOE.

[TonsiTve o0 macTMaccax. TepMOIIaCTUYHBIE U TEPMOPEAKTUBHBIE MOIUMEPBL. OTAEIbHBIE IPEACTABUTENIN CHHTETUYECKUX U UCKYCCTBEHHBIX
MOJINMEPOB: (peHonohopMaIbAETUAHBIE CMOJIbI, TOTUBUHUIXIOPH, TEQIIOH, LEIUTYIOU.

[ToHsTHE O XMMHUYECKUX BOJOKHAX. HaTypanbHble, CHHTETHYECKHE U UCKYCCTBEHHBIE BOJIOKHA. Kiaccuukaius u oTenbHbIe peICTaBUTEN
XUMUYECKUX BOJIOKOH: alleTaTHOE (TpHaIleTaTHBIM IIENK) M BHUCKO3HOE, BUHWIXJIOPUIHOE (XJOPWH), MOJUHUTPUIBLHOE (HUTPOH), IMOJHAMHUIHOE
(xampoH, HaiioH), moaumddupHOe (T1aBcaH).

® e pMeHT bl. DepMeHTHI KaKk OMOJIOTHYECKHE KaTalnu3aTopbl 6enkoBoil mpuposl. [lonstue o pH cpenbl. OCOOEHHOCTH CTPOEHHS U CBOWCTB
(cenekTUBHOCTH U 3((EKTUBHOCTH, 3aBUCUMOCTb ACUCTBUS OT Temreparypsl U pH cpeabl pacTBopa) pepMEHTOB MO0 CPAaBHEHUIO ¢ HEOPTaHUYECKUMU
Katajau3aTtopamMu. Poib (pepMEeHTOB B KHU3HEIEATENBHOCTH JKUBBIX OPTaHU3MOB U IPOU3BOJICTBE.



B u T awmuH bl [londarue o BuramMmuHax. Buasl BuTaMuHHON HepocTaTouHocTH. Kiaccudukanus suramMuaoB. Buramun C Kak MpencTaBuTeNb
BOZOPACTBOPUMBIX BUTAMHHOB U BUTAMHUH A KaK IPEJCTABUTEIb )KUPOPACTBOPUMBIX BUTAMUHOB.

I o p M o H b1. [ToHATHE O TOPMOHAX KaK OMOJIOTUUECKN aKTHBHBIX BEIIECTBAX, BHIMOJIHSAIOUIMX SHIOKPHHHYIO PETYISLHUIO KU3HEEATEIbHOCTH
opraHu3MoB. BakHeliiue cBoiicTBa TOPMOHOB: BbICOKasi (PU3MOJIOTNYECKAs aKTUBHOCTb, AUCTAaHIIMOHHOE JiefcTBUE, OBICTPOE pa3pylLICHNE B TKAHSX.
OTnenbHbIE TPEICTaBUTENIM TOPMOHOB: MHCYJIMH U afpeHanuH. [Ipodunaktuka caxapHoro nuabera. [ToHaTue o cTepouaHbIX TOPMOHAX Ha MPUMEpE
IIOJIOBBIX TOPMOHOB.

Jle xk apc T B a JlekapcTBeHHAass XUMHS: OT SATPOXMMHUU U (PapMaKOTEpanuu A0 XUMHOTEpanuu. AHTHOMOTUKH M JUCOAKTEPHO3.
HapkoTuueckue Bemectsa. Hapkomanus, 60ps0a ¢ Hell ¥ Ipo(UIIaKTHKA.

PemenuneszanaunmoopranuuecKkoilXxuMu . Pemenune 3a1a4 Ha BbIBOA (OPMYJIBI OPraHUYECKUX BEIIECTB IO MPOTYKTaM
CrOPaHHs U MacCCOBBIM JOJISIM JIEMEHTOB.

Jemoncrpauuu. [InaBnenue, oOyriuBaHuE W TOPEHUE OPraHUYECKUX BelIeCTB. MoOJEIM MOJIEKYN MpEACTaBUTENEH pPa3iIMYHBIX KJIACCOB
OpraHuyYecKux coeAuHeHui. ['opeHne Metana, sTuiIeHa, aneTwieHa. OTHOLICHUE MeTaHa, STUJICHA, alleTUIeHa U OeH30J1a K pacTBOpaM IepMaHraHara
Kajust 1 OpomHO# Boze. [lomyueHne sTUiIeHa peakifel NeruapaTaluy 3TaHoja, aleTHIeHa — THAPOJIM30M KapOuaa Kanpuus. Pasnoxenne kaydyka
IIPY HarpeBaHMH, UCIIBITAHUE MPOIYKTOB Pa3JIOKEHMs Ha HempenaenbHocTh. Kosnekuus oOpas3noB HepTH UM HEPTENPOAYKTOB, KAMEHHOIO YT U
IIPOJYKTOB KOKCOXMMMUYECKOTO Mpou3BoicTBa. OKUCIEHNE CIMpTa B anbjaerua. KauecTBeHHbIE peakliud Ha MHOTOaTOMHBIE CIIUPTHL. PacTBOpuMOCTh
(deHona B BoJie MpH 0OBIYHON Temmeparype U Ipu HarpeBaHuu. KauectBeHHble peakiuu Ha (eHosn. Peakuus «cepeOpsHOro 3epkana» aibIerujioB U
II0KO3bl. OKHCIIEHHE albJETU0B U IIIOKO3bl B KHUCIOTY ¢ moMmoiupto rugpokcuga menu (II). KauectBennas peakuust Ha kpaxman. Komnekuus
s¢upHbIx Macen. Komneknus niaactmace u u3fenuil U3 Hux. Komekius UCKyCCTBEHHBIX BOJIOKOH M M3/€iIMi U3 HUX. B3aumopeiicTBue amMmmuaka u
aHWJIMHA C COJISTHOM KHciIoToW. Peakuust anmimmHa ¢ OpoMHO# Booi. Jloka3aTenbCTBO HAMHUUS (DYHKIIMOHAIBHBIX TPYIII B PACTBOPaX aMUHOKHCIIOT.
PacTtBopenue u ocaxxaenue 6enkoB. L[BeTHble peakiuu OenkoB. ['opeHune nTuubero nepa u mepctsHod HUTH. Moaens monekynsl JIHK. Tlepexonsr:
ATaHOJ — 3TUJIEH — 3TUWICHIVIMKOJb — ATHIEHIUKOIT Meau (II); stanHonm — sTanans — sTaHoBas kuciorta. Komnekuus rmacrMacc, CHHTETUYECKUX
BOJIOKOH W U3enuil U3 Hux. PasnmokeHue mepokcuaa BOJIOpoJia KaTanazoi celporo msca u ceiporo kaprodens. Komrekuuns CMC, comepkammx
sH3uMbl. HcnbiTanue cpenpl pactBopa CMC wunaukaropHoil Oymaroi. Kosnekiuss BUTaMHMHHBIX mHpenaparoB. VcmbelTanue cpeasl pacTBopa
acKOpOMHOBOM KUCIIOTHI MHAUKATOPHOW Oymaroii. McnbiTanue anteyHoro mpenapara MHCYJIMHa Ha OEJIOK.

JlaGopaTopHbie OmbITHL. M3roToBieHHE MOJENEH MOJIEKYJ OpPTaHMYeCKUX coelnuHeHui. O3HaKOMIIEHHE C KOJUIEKIMEW oO0pa3loB He(TH,
KaMEHHOT'0 YIiisl ¥ NMPOJAYKTOB MX mHepepaboTku. OOHapyX eHHe B KEPOCHHE HempeAeabHbIX coequHeHuil. O3HakoMIIeHHE ¢ KOJUIEKIUEH KaydyKoB U
oOpa3uamu u3zenuil u3 pe3uHsl. PacTBopeHune rimieprHa B Bojie U B3auMoeiicteue ¢ ruapokcugom meau (II). CpolicTBa ykCyCHOM KHCIOTBI, OOIIHE
CO CBOMCTBAMHM MHUHEPAIBHBIX KHUCIOT. JlOKa3aTeabCTBO HENPENEIBHOIO XapaKTepa KUAKOro Kupa. B3aumonencTBHE TIIIOKO3bI U €axapos3bl C
runpokcuaoM menu (II). KauectBennast peakuus Ha kpaxman. O3HakOMJIEHHME C KOJUIEKIMEH IiacTMacc W u3faenuid u3 Hux. O3HakOMIIEHHE C
KOJIJICKIIMEH MCKYCCTBEHHBIX BOJIOKOH W u3Jenuil u3 Hux. PactBopenue OenkoB B Bojae. OOHapyxeHue OenkoB B Moyioke. O3HaKOMJIEHHE C
KOJUICKIIMEeW CMHTETHYECKUX BOJIOKOH W m3aenuil u3 Hux. O3nakomiienue ¢ kouiekiuen CMC, comepskanux 3H3UMEBIL. VcnibiTanue cpenbl pacTBopa
CMC unaukaropHoil Oymaroil. O3HaKOMJIEHHE C KOJUIEKIIMEeH BUTAaMHHOB. VcrbITaHue cpeabl pacTBopa acKOPOWHOBOM KHCIOTHI MHAWKATOPHOMN
Oymaroii.



[TpakTtuyeckas padora Ne 1. PemeHne sKkCiepuMeHTaNbHbIX 337a4 Ha UACHTH(PHUKAIIMIO OPTaHUYECKUX COSIUHEHHA.
[TpakTrueckas padota Ne 2. Pacnio3naBaHume 1m1acTMacc U BOJIOKOH.

11 xmacc. OBIIAA XMMU A

[lepuonuueckuii 3akoH u crpoerue aroma Otkpeite .M. MenneneeBsim Ilepuonnyeckoro 3axona. IlepBbie MOMBITKH KIACCH(PHUKAIMNA
XUMHUYECKUX 3JIEMEHTOB. BakHeWlllne MOHATHUS XUMHUHU: aTOM, OTHOCUTENIbHAs aTOMHas M MoJiekyisipHass maccel. Otkpbeitue .M. MeHnaeneeBbim
[Tepuonnueckoro 3akoHa. [leproanueckuii 3akoH B popmynuposke . 1. Menneneesa. Ilepuoanueckas cucrema .M. Menneneesa. [lepuonuueckas
cuctema JI.M. MenneneeBa kak rpadpuueckoe otrodpaxkenue Ilepuoaudeckoro 3akona. Paznuunsie Bapuantsl [lepuogudeckoit cuctemsl. [lepuoasl u
rpynnsl. 3Hayenue [lepuonnyeckoro 3akoHa u Ilepuonuyeckoi cucrtemel. CTpoeHue aroma. ATOM — ClI0KHas yacTula. OTKpbITHE 3J1€MEHTApHBIX
YacTUIl M CTPOEHHS aToma. Sapo aToma: NPOTOHBI W HEWTpoHbl. M3oTombl. M30TOmbl Bomopoaa. DNEKTPOHBL. DIEKTPOHHAS OOOJIOYKA.
DHepreTuyeckuil ypoBeHb. Opoutanu: s- u p-. d-OpOutanu. Pacnpenenenue 3JeKTPOHOB 0 SHEPTETHYSCKAM YPOBHSAM U OpOHUTAISIM. DJICKTPOHHBIC
KOH(UTYpalli aTOMOB XMMHYECKHX 3JIEMEHTOB. BaneHTHbIE BO3MOKHOCTH aTOMOB XMMHUYECKHUX 3JIEMEHTOB.

[Tlepuonuueckui3zakoHucTpoeHueartoMa CoBpeMEHHOE MTOHATHE XUMUUYECKOT0 AieMeHTa. CoBpeMeHHast (OpMyJIupOoBKa
[lepuoanueckoro 3akonHa. [IpuunHa MEPUOJUYHOCTH B M3MEHEHHMU CBOWCTB XMMHUYECKHMX 3J1€MEHTOB. OCOOEHHOCTH 3allOIHEHUS YHEPreTUYeCKUX
YPOBHEH B 3JIEKTPOHHBIX 000JI0YKAX aTOMOB IEPEXOTHBIX JIEMEHTOB. DJIEKTPOHHBIE CEMEHCTBA AIIEMEHTOB: S- M P-3JIeMEHTHI; d- 1 f-31eMeHTHI.

CrpoeHnue BenecTna.

KoBanenTHassxuMuuyeckascB 3 b. [lonarue o koBaneHTHOM cBsa3u. OO011as 31eKTpoHHas napa. KpaTHOCTh KOBaJIGHTHOM CBS3H.
DIEeKTPOOTPUIATENILHOCTD. [lepekpriBaHNe 3TEKTPOHHBIX OpOuTaiel. 6- U m-cBsi3u. KoBaneHTHas moJsipHasi ¥ KOBAJICHTHAs HETIOJISIPHAs XUMUYECKHE
cBs3u. OOMEHHBIM W JOHOPHO-AKIENTOPHBIA MEXaHHM3MbI 00pa30BaHUS KOBAJICHTHOH CBsI3W. BelecTBa MOJCKYISIPHOTO W HEMOJICKYJISPHOTO
CTpOEHMS. 3aKOH ITOCTOSIHCTBA COCTaBa Il BELECTB MOJIEKYJIIPHOTO CTPOEHUS.

MomnHagaxumMuueckascBs3b. KaTnonsl u annonsl. MloHHas cBs3b U ee cBoMcTBA. MIOHHAs CBA3b KaKk KpallHUM ciydail KOBaJIEHTHOU
NOJIApHOH cBsA3U. POpMyJIbHAs eAVMHMLA BenlecTBa. OTHOCUTEIBHOCTD ACIEHUS XUMUUYECKUX CBSI3€ HA TUIIBL.

MeTannuueckasgsXxuMuUI€CKasacBs3b O0mue puznueckre CBOMNCTBA METAIUIOB. 3aBUCUMOCTD JIEKTPOIPOBOAHOCTHA METAJIOB OT
teMneparypsl. CruiaBbl. YepHbIE U IBETHBIE CILIABBI.

ATperaTHBECOCTOSHUABEIIECTB a. ['a3pl. 3akoH ABorazipo A ra3oB. MossipHbIil 00beM Ta3000pa3HbIX BEHIECTB (MPH H. V.).
XKuakocru.

BonopoanHasxumMuueckascBs3b BogopogHas cBa3b Kak 0COOBIN cirydail MEXMOJIEKYJIIPHOTO B3aUMOAeHCcTBUsI. MexaHu3M ee
o0pa3oBaHMs M BIMSHUE Ha CBOWCTBAa BelleCTB (Ha mpumepe Bojbl). Mcnonb3oBaHue BOAbI B OBITY M Ha NMPOU3BOJCTBE. BHyTpHMONeKyispHas
BOJIOPOJIHAS CBSI3b U €€ OnosIornyecKkas posb.

TunskpucraaiaiuuecKuXxpeiumeTo K. Kpucrajuimueckas pemerka. MIoHHbIe, METAIUIMUECKHUE, aTOMHBIE U MOJIEKYJIIPHBIE
KPUCTATIMYECKHE PEeIIeTKU. AToTponus. AMOp(HbIE BEleCTBa, X OTIUUYUTEIbHBIE CBOICTBA.

YucTteeBemecTBaucMe cH CMecu U XUMUYECKHE COeTUHEHUs. | OMOTeHHbIe U reTeporeHHble cMecH. MaccoBasi 1 00beMHast 101U
KOMITOHEHTOB B cMecH. MaccoBas 10J1s mpuMeceid. Pemenne 3amad Ha MmaccoByro 10it0 nmpuMeceid. Kiaccudukanus BemecTB mo CTeneHn WX YUCTOTHI.



HucnepcHblecucTe M bl [lonstue nucnepcHoit cucremsl. [lucnepcHas ¢asza u aucnepcuonHas cpena. Kimaccupukarus aucnepeHbIx
cucteM. KosutouHbele qucnepcHble CHUCTEMBL. 30JIM M TelIM. 3HAYEHUE JIUCIEPCHBIX CHUCTEM B MPUPOJAE M KU3HHU UYEIOBEKA. DJIEKTPOIUTHYECKAs
JUCCOLIALUSL.

P ac T B O p bl. PacTBOpBI Kak TOMOI'€HHBIE CUCTEMBI, COCTOSLIME U3 YACTUL[ PACTBOPUTENS, PACTBOPEHHOI'O BEIECTBA M MPOAYKTOB MX
B3auMojieiicTBusa. PacTBopeHne Kkak (QHU3MKO-XMMHUYECKH Mporecc. MaccoBast 10Jii pacTBOPEHHOIO BemiecTBa. Tumbl pacTBOpoB. MoisipHas
KOHIIEHTpalus BelecTsa. MUHepaabHbIE BOJIBI.

TeopUAdINEKTPOIUTUUYECKOUIUCCOIHU AL U U. DINEKTPOIUTHI U HEIIEKTPOIUTHI. CTENEHb 3JIEKTPOIUTUYECKOMN TUCCOLMALINN.
CunpHble M cialble AJIEKTPOJNUTHL. YPAaBHEHUS DIIEKTPOJIUTHYECKOW aucconuanuu. MexanusMm aumccoranuu. CryneHuaras JAUCCOIMALIMSL.
Bonopoanslii mokasarens.

K u c oo Tbl BcBeTe TEOPUU DIEKTPOIUTHUECKON nucconnanuu. OOLme cBONCTBA HEOPraHUYECKUX W OPraHUYECKUX KHUCIOT. Y CIIOBUS
TEUEHUS PEAKIM MEXy dJIEKTPOIMTaMH 10 KoHIa. Crienu@uieckue CBONCTBA a30THOM, KOHIIEHTPUPOBAHHOM CEPHOI M MypaBbUHOU KHUCIIOT.

OCHOBaHU A B CBETe TEOPUHU IEKTPOIUTUUECKON AMCCOLMALUM, UX KiaccuduKkanus U oOuiye cBOWCTBA. AMHHBI KaK OpraHMYecKHe
ocHoBaHus. CpaBHEHHE CBOMCTB aMMMaKa, METUJIAMHHA U aHUJIMHA.

C 0 1 U B CBETE TEOPHH DJIEKTPOJMTHYECKON JMCCOIMAIMM, UX KiIaccupukanus u odmme cBoiictBa. Conm kucible U ocHOBHbIe. Coun

OpraHN4YCCKHUX KHCJIOT. Meina - . SHGKTpOXI/IMI/I‘leCKI/Iﬁ paa HaprI)KeHI/Iﬁ MCTAJIJIOB U €T0 UCIIOJIb30BAHUC JJIA XapPAKTCPUCTHKH BOCCTAHOBUTCIIbHBIX

CBOMCTB METAaJIOB.

I'u nponwu3. Ciayyam runponusa coneil. Peakuus cpeast (pH) B pacTBopax ruipoiu3yromuxcs coyieid. [ uaponn3 opraHnueckux BeIiecTB,
€ro 3Ha4YCHHUE.

XUMUYECKUE PEAKIIUU

KnaccudpukanusaxuMudecKHUXpeak 1 uil. Peakuun, naymue 6e3 n3mMeHeHus coctana BemecTs. Kinaccudukanus no yuciy u
COCTaBy pearMpyrolux BEUIECTB U MPOAYKTOB peakuuu. Peakiuu pas3nokeHHs, COCIUHEHMs], 3aMeIleHHUs U OOMEHa B HEOPraHM4eCKOW XHUMUHU.
Peakuum npucoenvHEHuUs, OTIIEIICHUS, 3aMELICHUS M M30MEpPU3ALMKA B OPraHMYEeCKOW XMMHHU. Peaknuu nmosmMepu3anuy Kak YacTHBIM ciaydyai
peaKkunii MpUCOECTUHEHUS.

TennoBoliodphpekTXUMUUYECKHUXPeaKI UK DK30M SHAOTEPMUUECKUE peakluu. TepMoXuMuueckue ypaBHeHus. Pacuer
KOJIMYECTBA TEIUIOTHI 10 TEPMOXUMHYECKUM YPABHEHUSIM.

CKOpOCTBXMMHUUECKUXDEaAKIHU U [oHITHE 0 CKOPOCTH XUMUYECKUX pEAKLUM, AHATUTUYECKOE BBIpAKEHHUE. 3aBUCUMOCTD
CKOPOCTH pEaKIMH OT KOHIIEHTpallUM, JaBJIE€HUS, TEeMIEepaTyphl, MPUPOJbl PEarupyloolluX BELIECTB, IUIOMIAJN WX CONPUKOCHOBEHHS. 3aKOH
NENCTBYIOUX Macc. Pellenne 3aga4 Ha XUMUYECKYIO KUHETUKY.

K a T a m u 3. Karanuzaropsl. Karanus. ['oMOreHHsli 1 rereporeHHslid karanus. [I[puMepsl KaTAIMTHYECKUX MTPOLIECCOB B MPOMBIIIIIEHHOCTH,
TEXHUKE, ObITy. DEepMEHTHI M UX OTIMYUS OT HEOPraHWYECKHX KaTaau3aTopoB. [IpuMeHeHune karanu3aTopoB 1 HepMEHTOB.

XuMunuyeckoepaBHOBecHue. Obpatumbie 1 HeoOpaTUMbIe PeaKIMU. XUMHUYECKOE PAaBHOBECHE U CIIOCOOBI €70 CMEIEHHUS Ha pUMeEpe
nojydeHus ammuaka. CHHTEe3 aMMuaka B IPOMBINUIEHHOCTH. [IoHSATHE 00 ONTUMANBHBIX YCIOBUSIX MPOBEACHUS TEXHOJIOTMYECKOr 0 Mpoliecca.



OKHCIHUTENbHO-BOCCTAHOBUTENbHBIE MTpoliecchl. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. OKUCIUTENb U BOCCTAHOBUTENb. OKUCIICHUE U
BoccTaHoBJeHHe. COCTaBIeHHE YPaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI METOOM AIIEKTPOHHOIO OaiaHca.

OO0muecBoiicTBaMeTaJlo B XUMHUYESCKUE CBOMCTBA METANIOB KaK BOCCTAaHOBUTEINCH. B3anmoieiicTBie METaIOB ¢ HEMETaJJIaMH,
BOJIOM, KHCIIOTaMU M pacTBOpaMHu cojieil. Meramiorepmus. Koppo3usi MeTanioB Kak OKUCIUTENIbHO-BOCCTAHOBUTENBHBIN Mporiecc. CriocoObl 3alUThI
METaJUIOB OT KOPPO3UH.

ObmuecBoiicTBaHeMeTaJaloB. XUMUYECKHE CBOWCTBA HEMETAIJIOB KaK OKUcIUTeNel. B3aumoaeiicTBue ¢ MeramiaMu, BOJIOPOAOM
U apyruMu Hemetauiamu. CBOMCTBAa HEMETAJIOB KaK BOCCTAHOBHTENCH. B3anmonelcTBre ¢ MPOCTBIMU U CJIOKHBIMH BELIECTBAMU-OKUCTUTEIISIMH.
OO11as XxapakTepUCTHUKA raJIOr€HOB.

DaexTpoau3 O0mue crnocoObl MOTyUYEeHUSI METAJUIOB U HEMETAIUIOB. DJIEKTPOIN3 PACTBOPOB U PACIUIABOB AJICKTPOJIMTOB Ha MPUMEPE
XJIOpUAA HATpUs. DIIEKTPOJIMTHYECKOE MoNyYeHue antoMuHusl. [IpakTruueckoe 3HaUeHUE 3JIEKTPOIH3a. ['aJbBaHOIIIACTUKA U FAJIbBAHOCTETHS.

3axat 9eHHu e [lepcrekTuBbl pa3BUTHS XUMUYECKOW HAYKH W XMMHYECKOTO IMPOM3BOACTBA. XUMUS U MPoOIeMa OXpaHbl OKPYKArOIIEH
Cpelbl.

Jemoncrpauuu. Paznuunbie ¢popmel [lepuoanueckoit cucremsl (.M. MenaeneeBa. Mojenb KpUCTAaNIMYECKOW PELIETKU XJIOpHJA HATPHS.
OO6pa3upl MUHEPAJIOB ¢ MOHHOM KPUCTAJUIMUECKON PEIIeTKOM: KalblUTa, raauTa. MoJenu KpUCTaJUIMUECKUX PEIIETOK «CYXOro Jibla» (W Hofa),
anMasa, rpadura (uau kKBapia). Moaens MOJSIpHOTO 00beMa Ta30B. TpH arperaTHbIX COCTOSHUS BOIBL. OOpasibl pa3IMYHBIX TUCICPCHBIX CHCTEM:
IMYIbCUH, cycneH3ui, alspo3onieif, reneil u 3oned. Koarymsauusa. Cunepesuc. Dddext Tunpmans. HcenbiTanue pacTBOPOB 3JIEKTPOJIUTOB U
HEDJICKTPOJIUTOB HA TIPEIMET AUCCOLUAINH. 3aBUCUMOCTh CTEMEHHU JIEKTPOJIMTUUECKONU TUCCOLUALIMA YKCYCHOM KUCIIOTHI OT pa30aBiieHUs pacTBOpa.
[Ipumepsl peakiuii MOHHOTO OOMEHa, UAYHIMX C OOpa3oBaHMEM OCagKa, ra3a WM BOABl. XUMHUYECKHE CBOMCTBA KHCJIOT: B3aMMOJCUCTBUE C
MeTaJUlaMH, OCHOBHBIMU U aM(pOTEPHBIMU OKCHUJIAMU, OCHOBAaHHUSMH (II€TI0YaMH U HEPACTBOPUMBIMH B BOJIE), COJIsIMU. B3ammopeicTBue a3oTHOM
KHCIOTHI ¢ Menbto. OOyrnuBaHue KOHIEHTPUPOBAHHOM CEpHOM KUCIOTOW caxapo3bl. XMMHUYECKHE CBOMCTBA IIEIOYEH: peakius HeUTpaniu3alui,
B3aWMO/IEVCTBHE C KUCIOTHBIMUA OKCUJAMHU, COJISIMH. Pa3iioykeHne HepaCTBOPUMBIX B BOJIE OCHOBAaHUM MPU HarpeBaHUU. XUMUYECKUE CBOWCTBA COJICH:
B3aMMOJICIICTBIE C MeTaUlaMH, KHCJIOTaMH, MIeNoYaMu, ¢ JApyruMu colsiMu. [waponus kapbupma xkanbums. M3ydenue pH pactBopoB
TUAPOU3YIONIUXCS COJIeH: KapOOHATOB IIEJIOYHBIX METAJJIOB, XJIOpUJA M areTaTa aMMOHHS. DK30TEPMHUUECKHE M SHJIOTCPMHUECKHE XMMHYECKUE
peakuuu. TenaoBble SBICHUS IPU PACTBOPEHUU CEPHOM KUCIOTHI U aMMUAYHOM CEUTPBI. 3aBUCUMOCTh CKOPOCTH PEAKIMK OT MPUPOJIbI BEIIECTB Ha
MpUMeEpe B3aMMOJICHCTBHSI pACTBOPOB PA3TMYHBIX KUCIOT OJMHAKOBON KOHIIEHTPAIMU C OJIMHAKOBBIMH KYCOUKaMH (TpaHyjaMu) IIMHKA U OJJMHAKOBBIX
KYCOUYKOB Pa3HBIX METaJUIOB (MarHus, IIMHKA, Kelle3a) C paCTBOPOM COJISTHOM KHUCIOTH. B3anMonelcTBruEe pacTBOPOB CEPHOM KHUCIOTHI C PAaCTBOPAMHU
THOCYyNb(aTa HATPUs PA3TUYHONW KOHIIGHTPALlMM M TeMmmeparypbl. Mojenb Kurmsmero cios. PasnokeHue NepoKcHaa BOJIOPOJa C IMOMOIIBIO
Heoprannueckux katanuzatopos (FeCly, Kl) u mpupoanbix 00beKTOB, cofepkanux karana3y (ceipoe Msico, kapTodens). [Ipocreiiire okucaIuTensHO-
BOCCTAHOBUTEJIBHBIC PEAKIIMH: B3aUMOJCHCTBHE ITUHKA C COJSHOM KHCIOTOW U kene3a ¢ cyiabdarom meau (II). Moaens anextponusepa. Mojenb
3EKTPOJIM3HONU BaHHBI JUISI OJTYUYEHHUS ATFOMUHUSL.

JlaGopaTtopHbie onbITel. ONpeeieHne TUIa KPUCTAIUTMIECKON PEIIETKN BEIIeCTBAa U OMUCaHUE ero CBOMCTB. O3HAKOMIIGHHE C AUCTIEPCHBIMU
cucremamu. Peakuuu, uaymme ¢ oOpa3oBaHUEM OcajKa, Tra3a WU BOJABIL. B3auMonelcTBHE CONSHOW KHUCIOTHI ¢ IUHKOM, okcuaom Mmemu (II),
ruapokcuaom meau (1), kapbonatom kanbius. BzanmozeiicTBre pacTBopa I'MIpOKCHIa HATPUS C COJITHOM KUCIOTOM B MPUCYTCTBUU (heHosTanenHa,



¢ pactBopom xsopuaa xxenesa (III), c pactBopom conu amromunus. Bzaumoneiicteue pactBopa cynbhara menu (II) ¢ xene3oM, H3BeCTKOBOW BOJIOH,
pacTtBopoM XxJjopuaa Kanbius. [loaydenue rugpokapboHaTa Kaablus B3aUMOCHCTBHEM U3BECTKOBOI BO/bI ¢ okcuaoM yriaepoaa (IV) (Beiabixaembliit
BO31yX). McnbITaHe MHOMKATOPOM PAacTBOPOB I'MAPOJU3YIOIIMXCSA U HETMJIPOIU3YIOIIUXCS cojiell. Peakius 3aMenienyst Men kejle30M B PacTBOpE
cynbpata memu (II). Ilomydyenume xucnoponga pasioKeHHMEM IMEpOKCHIAa BOJOpOJa C TOMONIbIO JIuOKcHAa MapraHma. [lomyuenue Bopopona
B3aMMOJICHCTBHEM KUCIIOTHI ¢ TUHKOM. O3HaKOMJICHHE C MTpernaparaMi ObITOBON XUMUH, COJIEPKAIUMH SH3UMBI.

[Tpaktrueckas padora Ne 1. [TomydyeHue u pacrio3HaBaHHE ra3oB.

[Tpaktuyeckas padora Ne 2. PemeHne sKCepuMEeHTaIbHbIX 3a71a4

Ha UICHTU(UKALNIO HEOPraHMYECKUX U OPraHUYEeCKUX COeTMHEHUH.

[Ipaktuyeckas pabora Ne 3 (s ABYXYacoBOrO BapuaHTa HW3YyYeHHUs Kypca). [eHeTmdeckas CBA3b MEXAY pa3IMYHBIMU KjlaccaMu
HEOPraHWYECKUX U OPraHUYECKUX BELIECTB

TEMATHYECKOE ILTAHUPOBAHUE, B TOM UHUCJIE C YYETOM PABOUYEM ITPOI'PAMMbI BOCIIMTAHUAA
C YKABAHUEM KOJIMYECTBA YACOB, OTBOAUMbBIX HA OCBOEHHUE KAXKJIOU TEMbI

BocrnurarenpHblii  MOTEHIMAI JAHHOTO YYeOHOTO TpeaMeTa OOSCIeYHMBACT peaM3aluio  CICAYIONIMX IEJeBhIX MPHOPUTETOB BOCIUTAHUS
o0yJarouxcst CpeHero 001ero 00pa3oBaHus.

OcCHOBHEBIE HaIlpaBJICHUA BOCIIUTATEIbHOMN JIEATEIHLHOCTH:

1 I'paxk1aHCcKO€ BOCIIUTAHMUE;

2 IlarpuoTnyeckoe BoCIUTaHuE U (POPMHUPOBAHUE POCCUICKOM MIEHTUYHOCTH;

3 JIyXxoBHOE 1 HPaBCTBEHHOE BOCIIUTAHUE JETEl HA OCHOBE POCCUMCKUX TPATUIIMOHHBIX IEHHOCTEH;
4 TlpuoOrieHune neTei K KyJIbTypHOMY Haciaeauio (DCTETHYECKOE BOCITUTAHHUE);

5 Monynspuzaus HaydHbIX 3HaHMI cpenu Aeted (LIeHHOCTH HaydHOTrO TO3HAHMS);

6 ®uznueckoe BocnuTaHue U GOpMUPOBAHHE KYIbTYPhI 3I0POBBS;

7 TpynoBoe BOCIUTAHUE U MTPO(HECCHOHATIEHOE CAMOOIIPE/IEIICHUE;

8 DKonoruyeckoe BOCIUTAHNE



10 xinacc.

OcHoBHBIE
Pasnen Tema ypoxa KoJu-Bo HANpaBJIeHnAs
YacoB | BOCHHMTATEJIbHOI
AeATeJIbHOCTH
Mosmopenue [TpaBuiia TeXHUKH 0€30MaCHOCTH B KabuHeTe XuMHuK. OCHOBHbIE XMMHUYECKUE TOHATHA. OCHOBHbIE 1 5,67
3aKOHBI XUMUH.
[Ipenmert
Opranunueckoii Hctopus BOZHUKHOBEHUSI OPTaHUYECKOW XUMUH. [Ipeamer opranndeckor XuMuu. 1 1,2,3,4,5
xumun. Teopus
CTPOCHUS
OpraHMYECKUX Teopust XUMUYECKOTO CTPOCHHUS OpraHndeckux coequHenuii A.M. bytieposa. 1 1,2,3,4,5
COCITMHCHHUIA.
Yri1eBoA0pOIbI U IIpenenbHble yraeBoaopoabl. AJKaHBbI. 1 58
UX IPUPOJIHBIC Henpenenbabie yraeBogopoasl. AJTKEHBHI. 1 58
UCTOUHHKH. Anxanuensl. Kayuyku. 1 57,8
AJIKHAHEL 1 58
ApoMaTuyecKkue yriieBoAOPOIbl, UIH apEHbI 1 5,8
[IpakTuueckas pabota Ne 1. YrineBoaoposl. 1 5,7
3HaueHue YrieBOAOPOIOB B IPUPOJE U KUZHU YETIOBEKA. 1 57,8
Pemenue 3anay no teme "Yraesonoponast”. 1 5
[IpupoaHBIE HCTOYHHUKH YTIIEBOJIOPOIOB. 1 57,8
Kontponbnas padota Ne 1. YriaeBoaopoibl. 1 5
Kucnopoa- u OnHOATOMHBIE CIUPTHI. 1 5,6,8
a30TCOJIepIKaIIIHe MHOroaToMHbIC CITUPTHI. 1 56,8
OpraHHYecKue MDeHOJT ¥ €ro0 TOMOJIOTH. 1 56,8
COCAMHCHMA Anpneruasl U KETOHBI. 1 56,8
[TpakTuueckas pabota Ne 2. Ciupthl, @eHON, AJBACTHAB U KETOHBI. 1 57
KapOoHOBBIE KHCTOTHI. 1 56,8
CnoxHbIe 3(DUPHI U IpyTrHe TPOU3BOAHBIC KAPOOHOBBIX KHCIIOT. 1 56,8
ITpakTuyeckas pabora Ne 3. KapOoHOBBIE KUCIOTHI U UX TPOU3BOJIHBIE. 1 5,7




OcHoBHBIE
KoJu-Bo HaNpaBJIeHUs
Paznen Tema ypoka .
4acoB | BOCIUTATEJbHOM
AeATeIbHOCTH
KonTponbnas padota Ne 2. Kucnopoacoaepkaiiue OpraHndecKue COeAMHCHHMSL. 1 )
YrieBonbl. MoHOCaxapuib. 1 56,8
Jlrcaxapuabl ¥ OJIHCAXapHIbI. 1 56,8
AMUHBI. 1 5, 6,8
AMMHOKHCIIOTEL 1 56,8
benku. 1 56,8
['eneTnueckas CBA3b MEXAY KJIaCCaMU OPTraHUYECKUX COECAMHEHUH. 1 5
[Tpaktuyeckas padora Ne 4. neHTH)HUKAIMS OPTaHUYECKUX COSINHEHHIA. 1 5, 7
Opranuueckas Buorexnonorus 1 56,7,8
XUMHUS U Oprann4eckue noJMMEpHI. 1 56,7,8
001IEeCTBO [TpakTuueckas pabota Ne 5. PacroznaBaHue miactMacc U BOJIOKOH. 1 5,7
Ponb oprannueckoil XuMHM B COBPEMEHHOMW KU3HH YEIOBEKA. 1 56,7,8
11 kmacc
OcHoBHBIE
Kous-Bo | HampasieHust
Pasznen Tema ypoxka .
YacoB | BOCIIMTATEIbHOMI
NesiTeIbHOCTH
. [IpaBuna TexHUKK O€30MaCHOCTH B KabuHeTe xumun. [leproanyeckuii 3akoH u [lepuoaudeckas
[Tepuoanueckuii 1 1,2,3,4,5
cucrema xumuueckux aemenToB /.M. Menneneesa.
3aKOH U CTPOEHUE
Crtpoenue aToma 1 5
aToma
DNeKTpOHHBIE KOH(UTYpAIIH ATOMOB XUMHUYECKHUX AJIIEMEHTOB 1 5
KoBasieHTHast XuMHuueckas CBsI3b 1 5
Crpoenue
WNonnas xumuyeckas CBs3b 1 5
BEIIeCTBA
Merammueckass XUMHUYECKasi CBSA3b. MeTalTbl M CIIIaBHI. 1 57,8
ArperatHble COCTOSHHS BellecTBa. BogopoaHas XuMuueckas CBs3b 1 58
THUIBI KPUCTAIVITMYECKUX PELIETOK 1 5




OcCHOBHBIE

Pasten Tema ypoka KoJu-Bo HANpaBJIeHnAs
YacoB | BOCIHTATEJLHOMH
AeATeJIbHOCTH
YucTele BEIECTBA U CMECH 5,8
JlucniepcHbIe CHCTEMBI 5, 7,8
[ToBTOpeHUE 1 06001IIEHNE TIPOIACHHOTO MaTepraa )
Kontponbnas padota Ne 1. [lepuoguueckuii 3akoH. [lepuogudeckas cucreMa XUMHYECKUX 5
anemenToB JI.W. MenneneeBa. Ctpoenue atoMa. CTpoeHue BElecTBa
Teopus PactBopHI 5,6,7,8
IIEKTPOITUTHIECKOM DIEKTPOIUTHI U HEDIIEKTPOIIUTHI 56,8
Arucconann Kucnortsl B ceete TEOPUU BIEKTPOIUTHUECKON JUCCOIUAIINN 56,8
OcHoBaHMsI B CBETE TEOPUU IEKTPOIUTHUECKON TUCCOLMALIUN 56,8
Conu B cBeTE TCOPUH ICKTPOITUTHUSCKON TUCCOIMALIAN 56,8
IMuaponms 56,7,8
[TpakTiaeckast padbota Ne 1. Teopust 3IeKTPOTUTHICCKOMN JTUCCOIHAIIHH. 5, 7
Pemmenne pacuéTHBIX U SKCIIEPUMEHTAIBHBIX 3314 5
XuMHueckue Kraccudukanys XuMHUUECKUX peakiui 5, 7
peakuuu CkopocTh xuMHueckux peakuuid. [Tpaktuueckas padora Ne 2. 5

Karanus. [lpaktuueckas pabora Ne 3.

OOpaTuMOCTh XMMHUUECKHUX peakiuil. Xumudeckoe paBHoBecue. [Ipaktuueckas padora Ne 4.

OKHCIUTEIBFHO-BOCCTAaHOBUTEIBHBIC PpCaKIuu. HpaKTI/I‘IeCKaﬂ pa60Ta Ne 5.

Onektponn3. [Ipaktuyeckas padora Ne 6.

OO1me cBOMCTBAa METAJIIOB.

Koppozus meramios. Jlomamnsis npaktuyeckas pabora Ne 7.

OO1mre CBOMCTBAa HEMETAIIOB

HOBTOpCHI/IC )51 0606H_IGHI/IC HpOfIJICHHOl“O MaTrcpuaia, moAroToBKa K KOHTpOJ’IBHOfI pa60Te.

Kontponbnas pabora Ne 2. Xumudeckue peakiuu

IlonsaTHE 0 XUMHYECKOM TIPpOU3BOJICTBC.

Ponp xuMuu B COBpCMCHHOﬁ KHU3HHU 4YCIIOBCKaA
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