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BoinycKHUK Ha 0a3060M ypo6He noy4un 603MOJNCHOCID HaAy4umoca:

. LCNONL306aMb METOMIB! HayYHOTO MO3HAHUS TP BBINOJIHEHMH MPOCKTOB 1
yueGHO-MCCIIEI0BATEILCKIX 3a/1at XUMUUECKOH TeMaTUKH;

! npozHo3uposamb CTPOCHHUE 1 CBOICTBA HE3HAKOMBIX HEOPTAHUYCCKUX 1
OpraHUYecKUX BEUIECTB HA OCHOBC aHAJIOTUH;

— npozHo3uposamp TEUCHNE XUMHUECKUX TIPOLIECCOB B 3aBUCHMOCTH OT ycioBuit
MX MpOTEKaHUs U Npe/urarath cr10coGBI YIPABJICHHs OTHMU MPOLECCaMHU;

— ycmanasnueamp B3aUMOCBAZH XHMUM C TPEAMETaMH T'YMaHHTapHOTo LUKIa
(SI3BIKOM, UTEpaTypoi, MUpPOBOH xynomecmeﬂﬂoﬁ KyJIBTYpOii);

—  packpvlieamo  poib XMMHUECKMX ~3HaHMH B Oy aymei paKTHIECKOH
JIeATENIbHOCTH]

— packpeieamp poiib XUMHICCKHX sHaHuil B (OpMHUPOBAHUK WHAMBULYaIbHON
06pa3oBaTe/bHOI TPAEKTOPUH;

—  npozHo3Upo6ane CIOCOOHOCTh HEOPraHWyecKnx M OpraHMYECKUX BELICCTB
MPOSIBIIATH OKMCITUTENBHDIC WM BOCCTAHOBUTENBHBIE CBOWCTBA € yuéToM cTerneHeit
OKHCIIEHHUS 71EMEHTOB, 00pa3yoLHX HX;

— apeymenmuposamp €IMHCTBO MHpa BEUIECTB YCTAHOBJICHUEM reHeTH4eCcKOi
CBA3M MEXKJLy HEOPraHM4ICCKIMU OpraHMyecKMMH BELIECTBAMM,

— gnademb XMMHUUECKUM S3BIKOM JUIA oGorameHus CI0BAPHOTO 3araca U pasBUTHi
peun; |
— xapaxmepu306ampb CTAHOBICHUE HayuHoli Teopud Ha NPHMEPE OTKpPBITHUS
[lepuoANYECKOro 3aKOHa 1 TeOpuit XMMHUYECKOTO CTPOSHHS OPraHUYECKNX BEIIECTB;

—  KpUTHYECKU OMHOCUMbCAL K TiceB0Hay YHOI XUMMUYECKOlM HMH(OpMALUK,
[10/TyJaeMOii U3 Pa3HBIX MCTOUHHKOB;

_ nowumams  TioGaibHBE  TPOOIEMBI, crodle Tiepe]l  YeloBEYECTBOM
(HKOJIOTMUECKHE, SHEPTETUICCKHUE, ChIpbEBBIE), U npeonazame MyTH UX pelueHus, B TOM
Ypcsie U C MOMOLIBIO XUMUH.

Copaepkanue Kypea
UARL e 10 xsnace. bazoBblii ypoBeHb
, ) y OcHOBBI OPraHUYeCKOii XUMIH

TeopHust CTPOEHHsI OPTANHYCCKUX coenunenuii A. M. Byraeposa (5 uacoB)

IosB/icHMe ¥ pA3BUTHE OPraHMuecKol XMMHH KaK HayKH.

TpeaMeT OpraHMuecKOH XHMHH. MecTo ¥ 3HaueHME OpraHMdecKod Xumui B
CHCTEME eCTECTBEHHBIX HAYK.

OpraHuueckue — BELIeCTBa: [IpUpOJIbIE, MCKYCCTBEHHBIC 1 CHHTETHYECKHE.
OcOBEHHOCTH COCTaBa M CTPOSHWS OPraHM4eCKuX BelecTB. BUTAIN3M M €ro Kpax.
TTonsTue 00 yrieBOAOpOJax.

OcHoBHbIC  NOJIOENHsI  TCOPHH  XHMHUECKOTO crpoennsi  Byrieposa.
BaneHTHOCTh. XMUMHUECKOE CTPOCHHE Kak MOps/OK COeIMHEHUsl aTOMOB B MOJICKYJIC
coraco ux BanentHOCTH. OCHOBHBIE MOTOMKCHUA TeOpHH XHMUYECKOro CTPOCHH
OpraHM4ecKyX coenutennii AM. byrieposa. VrjiepOAHBIi  CKEIeT OpraHuyecKoi
monekyJipl.  CTpYKTYpHBIC (opmyasl — TOIHBIE M cokpaménubie.  KpaTHOCTb
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XUMUYECKOH Bsi3n. [IpocTeie (OAMHApHBIE) W KPATHBIE (IBOWHbIE W TPOMHBIC) CBSI3H.
34BHCHMOCTb CBOMCTB BEIIECTB OT XMMHYECKOrO CTPOGHHMA MojeKyld. Msomepsl u
uzomepwsi. B3anmMHoe BIMSHME aTOMOB B MOJICKYJIE.

[lonste o  (yHKuMoOHanpHOM — rpynme.  IIpuHumuMmel  KiaccH(uKarim
opraHuveckux coeamHenuii. CucTeMaTHuecKask MEKAYHAapOJHas HOMEHKIATypa u
TIPUHIMITBL 00Pa30BaHIs HA3BAHUI OPraHUYECKUX COCAMHEHUH.

Jemoncmpayuu.

Hekoropble 00Lie XMMHYECKHE CBOHCTBA OPraHUYECKHX BELIECTB: MX TOPEHHE,
IU1aBJIeHHe U 00y TINBaHueE.

Mozenu (IapocTepykHeBble 1 00bEMHBIE) MOJIEKYJI OPraHHYECKHX COeAMHEHNH
Ppa3HBIX KJIACCOB.

OnpeieNieHye 9IeMEHTHOTO COCTABA OPraHMYECKUX COEAMHEHNUI.

Jlabopamopusie onvimol.

M3roToBsieHre MO/IeNIeii OpraHnIeCcKHX COeIMHEHHH.

Yri1eBo0po/ibl M UX NPHPOAHBIE HCTOUHHKH (14 yaca)

Ipenenbubie yriaesogopoabl. Aaxanel. Onpenenenue. Cmpoerue MoneKyit
memana. Tomonormueckuii psjp  ankaHoB u ero obmas ¢opmyma. ['omosnoru.
CrpykrypHas u3omepusi yrjiepomHoit uemu. Pamukanel. Homenkiarypa  ajkaHOB.
3aKOHOMEPHOCTH M3MEHEHMs (PM3MYECKUX CBOHCTB. XMMHYECKHE CBOKCTBA AalKaHOB
(ha mpMMepe MeTaHa M JTaHa): TOPEHHE; PeaKuuu 3amelleHus (rajloreHMpoBaHue),
JIETMIPUPOBAHKS KAK CIOCOOBI MOJTyYeHHs BAKHEHUIMX COEIMHEHWH B OPraHn4ecKOM
cunTese. lopeHue MeTaHa KaK OJMH M3 OCHOBHBIX MCTOYHHKOB TeIUla B
MPOMBILIEHHOCTH U OBITY. Peakims pasnoxenus merana. HaxoxjaeHue B mpupoze
NPUMEHEHUE alIKaHOB. [/oHAMUE O YUKNOANKAHAX.

Henpeneibubie  yriesoaopoanl. Ankenbl. Otunen. Cmpoenue MOnexynol
smunena. [omojiornueckuii psin ankexHoB. Homenknatypa. Mzomepusi yriepoaHoro
CKelleTa M. TOJOJKEHHsl KpaTHOH CBA3M B MoJeKysie. [IpOMBIILIEHHOE MOMyueHue
QIKEHOB: KPEKWHI W JerMpUpOBaHME alKaHOB. Peakuus JAeruapartaly 3TaHONA, KaK
1aBOpaTOpHBIi  Crocod mnosyueHus dTwieHa. XUMHUECKHe CBoiicTBa (Ha mpuMepe
9TWJIeHa): peakuMd MPUCOCAMHEeHHs (TaloreHnpoBaHue, 2udpuposearue, THAPATALMS,
2udpozanozenupoganue) Kak Crocod ImoaydeHns QYHKIMOHATIBHBIX —MPOM3BOIHBIX
VIJIEBOIOPO/IOB, Topenus, nomuMepusaimu. [Ipuvenenne stuiena [lomumepusanms
STWIEHA KaK OCHOBHOE HAlpaBleHHe €ro HCMojp3oBaHus. [lonudTWICH —Kak
KPYMHOTOHH@KHBIA TPOAYKT XMMHUYECKOro mnpoussojctsa. [lpaBnio MapKOBHHKOBA.
Oxkwuciienne ankeHoB. KauecTBeHHBIC peaKiiy HA HEMPEIEbHBIE YTIICBOAOPO/IBL.

Ankajuennt. Kayuyku. [lonstiue o0 ankaaueHax Kak yrJeBOJOpOJAax ¢ ABYMs
BOWHBIMK . cBs3aMu.  Homenknarypa.  ConpspkéHHble — aueHsl.  byraauen-1,3,
wionpe.llommmepusauns  auBunnwia  (Oyraauena-1,3)  kak — Crocod — MOTydYCHHs
cHHTETUYECKOro Kaydyka. Peaxuusi JleGeneBa. Peakunn nprcoeInHEHHS AJIKaJMEHOB.
Kayuykmu: HATypaJbHBIH, CHUHTETUYECKUE (6yTaaneHoBBIH, H30IPEHOBBII).
Bynmﬂmaimﬂ Kayuyka.Pesuna. [IpuveHeHne kaydyKa u pe3uHbl. DOOHHT.

. Aaxunbl,  Cmpoenue — morexyrvt — ayemunena. OOwias — XapakTepuCTHKa
I‘*(‘)MOJ‘:IOI‘W—[CCKOFO psina ankunos. Homenwiarypa. CrocoGbl 00pasoBaHus HazBaHWi
alKMHOB. V30Mepusi yIJIepOAHOrO CKeJeTa M MOJOXEHWS KpaTHOH CBA3M B
MojieKyJe.  XHMHUYECKHE  CBOWCTBA  aLETWIEHA:  PEakUWM  MPUCOCIMHCHHS:
cudpozanozenuposanue, TaNOTEHHPOBAHME, 2uOpupoganue, —THApATaUus (peaKuus
KyuepoBa) Kak croco0 MOMydeHHs TOIMMEPOB M JIPYrHX [OJIE3HBIX MPOLYKTOB.
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[opesue ALETHIEHA KaK MCTOYHMK BBICOKOTEMIEPATYPHOTO IUIAMEHH Ul CBApKI M
pe3kd  MeraioB. [lonyuenne u NpPUMEHEHHE AUCTHICHA. Bunwixiopun - €ro
OIMMEPU3aLIHs. B MOIMXIOPBHHIAIL.

Apenbl. BeH30J1, KaK MpeicTaBUTeNlh apoOMAaTHYECKUX yIIICBOIOPOIOB. Cmpoenue
Monexynol  Genzona. ®dusnueckue cpoicTBa. XUMHUECKHE CBOMCTBA:  peaKUu
3aMeleHus (FaloOreHupoBaHie) KaK crocod MojiydeHHs XMMUIECKUX CPeICTB 3alluThbl
pacrenuii, NpucOeAMHeHHs (TMAPUPOBAHWE) KAK J0KA3aTeIbCTBO  HEMPEASILHOTO
xapaktepa Gensona. Peakiws ropenus. [lonyuenne 1 npuMeHeHHE GeHsouna.

. Tlpupoausiii W nomyTHelil rasel. CocTaB HNPUPOTHOTO rasa. Ero nHaxoxueHnue B
nipupoze. IlpenMymecTsa NPUPOJAHOro rasa Kak TOIUIMBA. Xumuyeckas nepepadboTkKa
IPUPOIHOTO rasa: KOHBepCHs, muposu3. CHHTE3-ra3 i ero NpUMeHeHue.

[TomyTHble ra3bl, nX cocras. [lepepaboTKa MOMyTHOTroO rasa Ha (dpaxuuu: cyxou ras,
MpomaH-GyTaHoBasi CMECh, ra30Bblii OEH3HUH.

Heds 1 crioco6bl eé nepepaborku. Coctap HepTH U € nepepaboTKa: NMeperoHKa,
KpeKuHT, pudopMuHT. HeTenpoayKTsl M X MOTy4eHHUE. [Tonsitie 06 OKTAHOBOM YHCIIE.
Xumuueckue criocoObl MOBBILICHHS KauecTBa GeH3MuHA.

KamenHblii yroan u ero nepepaborka. KokcoBaHHE KaMEHHOro yris . ero
[POYKTH: KOKCOBBIl ra3, aMmMuauHas BOJd, KAMEHHOYIOJbHAS CMOIA, KOKC.
["aznuKaIms KAMEHHOTO yTJis.

JHemoncmpayuu.

['OpeHre TMpeJebHBIX M HEMpeJIeNbHBIX  YIJIEBOJOPOJIOB:  METaHa, JTana,
aleTuIeHa.

KauecTBeHHble peaKuui Ha HENpeAebHbe YIIEBOJOPOABL: O0ecuBeunBaHne
YTUJICHOM M aLEeTHICHOM PacTBOPOB NEpMaHraHaTa Kajs 1 GPOMHOI BOJIBL.

Ornotuenue GeH30J1a K 9TUM OKMCIIUTENISIM.

Jlermapatanus TaHoua.

I'uapoan3 kapouia KajibLust.

Komneximn «Hedth 1 neprenpomykTsi», «KaMeHHBIH yroib 1 MNPOJYKTEl €ro
repepaboTkmy», «Kayuyku».

Kapra 1o/1e3HbIX HCKONIAEMbIX Pd.

JlabopamopHuvie onvimol.

OG6Hapy KeH#e NPOyKTOB FOPEHNUs CBEUH.

HcesieioBaHnE CBOMCTB KayuyKOB.

Ipakmuueckas paboma

Nel. [lonydeHue STHICHA M U3yYeHHE €TI0 CBOHCTB.

an gm)pou— W a30TCOACpIKAIIME OprannecKkue coeunennus (10 4acoB)

Crimprel. Kiaccupukanus, HOMEHKIATYPa, M30MEPUs CIIMPTOB.

OjtHoaToMHble cnupThl. Onpejenenne. PyHKIMOHANbHAS THAPOKCHIbHAS IPYIINa.
I'OMONIOrMYecK i PAA TpeefbHBIX OJXHOATOMHBIX CIMPTOB. Ki3oMepus MonoNKeHms
(yHKIMOHANBHO rpynnbl. Bogopoanas cBssb. MeTaHO M 9TaHOI Kak MPEACTABUTEINH
NPEAETBHBIX OJTHOATOMHBIX CHIMPTOB. XMMHYECKHE CBOWCTBA CIHMPTOB (Ha mpumepe
METAHOJA M 3TAHOMA): B3AMMOJNCHCTBUE ¢ HATPHEM KaK CHOCO0 YCTAHOBICHHS HAMUUSA
IMIPOKCOTPYIIb,  PeaKius ¢  TalOreHOBOJOPOJaMH  Kak crocob  MosydeHus
pacTBOpUTENIEH, AErHapaTalus KaKk C1ocod MojiydyeHus JTHIIeHa. Peakiust TOpeHus:
COMpTHI KAk TOMIMBO. AJiberuauas rpymma. Peaxuus sTepuUKALMK, CIOXKHBIE
s¢upel. [IpuMeHeHHe CnMpTOB (MeTaHonIa M sTaHosia). PU3MONOrHYEcKoe JeHCTBIE
MeTaHoJ1a | 3TaHOJIa Ha OPraHu3M YejioBeKa.

| 8




image9.jpeg
MHOr0aTOMHBIE | CIIUPTBI. DTHJICHIIMKOIb, KAk IPEACTaBHTENb ABYXaTOMHBIX H
IMIEPHH, KaK MpejCTaBUTeNb TPEXATOMHBIX CIUPTOB. KauecTBeHHas peakuus Ha
MHOIOaTOMHBIE CIUPTHl ¥ €e¢ NMPUMEHEHHe Ul PACIO3HaBaHWs INIMLEPHHA B COCTAaBe
KocMeTndeckux  cpeactB.  CBoiicTBa,  MOJydyeHHE  MHOTOATOMHBIX  CITMPTOB.
[IpakTiueckoe MpUMEHEHNE STHICHIIMKOI i rinuepuna. [lonstue 00 antndpusax.

®enosi. CrpoeHne MOJEKyisl (eHoma. B3aumHoe 6IuiHue amomos 6 Monexyne
¢henona. Tlonyuenue, cBOHCTBA. Xumuueckue ceoticmea: e3aumooeiicmeue ¢ Hampuem,
2UOPOKCUOOM  HAMPUSL,  OPOMOM. KauectBennsle peakumn Ha ¢enon. Ilpumenenue
denona.

AJbaeruabl ¥ Keronbl. Meranans (popmaibaeria) U dTaHaab (aleTalblerni)
KAK NPeJCTABUTENM MPEACIbHBIX AIbJCrHI0B, COCTaB MX MONeKyl. (DyHKIMOHATbHAs
KapOOHMIBHAS Tpynna. KauecTBeHHble PEaKUMM Ha albJerMibl: Ha KapOOHWIBHYIO
rpynny (peakuusi «cepedpsHOro 3epKajiay, B3aMMOJEHCTBUE C IMIAPOKCHIOM MEH
(I m wux mnpumeHeHne JUIl  OOHApYXKEHMs — NPENCNbHBIX  ANBJCTHAOB B
MPOMBILUIEHHBIX ~ CTOYHBIX  Bojax. CBoiicTBa, TMOJyyeHWe W NPUMEHEHHE
(opManbleruia U aueTanbjaernia. Peakunu MOMMKOHIACHCAIMK UIs (opMabaernia.
TOKCHYHOCTD AlThIErHIOB.

TToHsiTHe O KETOHAX Ha NIPUMEPE alleTOHa.

Kap6onoBbie KHCJAOTLI. [OMONOrHUECKHil sl MPEETbHBIX  OIHOOCHOBHBIX
KapOOHOBBIX KMCJIOT. YKCyCHas — KHCIOTa  KaK  NPEACTaBUTENb  IPEICIbHBIX
O/IHOOCHOBHBIX KapOOHOBBIX KHCIOT. JKHpHBIE KapOOHOBBIE KHCIOTBL. XHMHYECKHE
CBOHCTBA KApGOHOBBIX KHUCIIOT (Ha IIPUMEPE YKCYCHOH KUCIOTBI): PEakiii ¢ MeTaiamMu,
OCHOBHBIMH OKCHJAMH, OCHOBaHHSIMH M COJSMH KaK MOJTBEPXKICHHE CXOJCTBA C
HEOPIAHMYECKUMH  KHCIOTaMK. Peakius STepuduKalmM Kak Crocod — momyyeHus
ClI0KHBIX 3(GupoB. [ToayueHue n npuMeHeHre MypPaBbHHOM U YKCYCHOM KHCIIOT.

[lpexcraBienue O BHICIIMX KaPOOHOBBIX KMCIIOTAX.

Canoxnbie d¢upnl. XKupol. Peakuymst stepudukamuu. CroxHele d(upbl Kak
NPOMYKTHl B3auMMOJEHCTBUS ~ KAapOOHOBBIX ~ KMCIOT —co cnupramu. [lpumenenne
CNOKHBIX 3(UPOB B MNHMINEBOH M MappIOMEpHOHl NPOMBIIIEHHOCTH. JKupbl Kak
CI0KHBIE  S(GUPBI | TMLUEPHHA M BBICIIMX KapOOHOBBIX KHCJIOT. Pacturenbhpie u
Amso'rﬂme JKMPBI, MX cocTas. PacnosHaBanne pacTHTENBHBIX JKUPOB Ha OCHOBAHMM MX
chpeuenbﬂorq Xapaktepa. [lpnvenenne xupos. Tuaponns (KUCIOTHBIH 1 IIENOYHOI)
i om,meu-me JKHPOB  KaK CIoco0 MPOMBILLIEHHOTO TIOJYYEHUs COJICil BBICIIMX
Kap60HOBI>IX KMCJIOT. Mplla Kak COJNM BBICIIMX KapOOHOBBIX ~KHCIOT. Morowme
cBOicTBA MbLIa. ['HAPHPOBaHHE KUPOB.

Yraesoanl. Yriaesoasl. Knaccudukaiust yrieBojoB. Haxoxaenue yriesoios B
npupose. Monocaxapuspl. [Joko3a kak aapaeruocnupt. Copout. Mono4HokucIoe 1
crupropoe  Opokenme.  bposkennme — rmokosbl.  Dortocunres.  Jlucaxapuibl.
Caxaposa.l'uaponus  caxaposel.  Ilomicaxapujel: — Kpaxmain M - LEJUNONO3a  Kak
OyooruuecKue NnonMMepbl. XMMUUECKHe CBOHCTBA KpaxMana U LeJUToNo3bl (THAPOIIN3,
KauecTBEHHas peakiysi ¢ {040M Ha KpaxMmaj M ee MpUMEHEeHHe uis OGHapyKeHHs
Kpaxmana B MpOAyKTax nurtanus). IIpuveHenuwe u OuOIOrHYecKas pojib yrJIEBOOB.
[loHATHE 0GMCKYCCTBEHHBIX BOIOKHAX HA IPUMEPE aLlETATHOTO BOJIOKHA.

I/Iuemmbmcaum OpraHMYeCKUX COCNMHEHHUI. [enemuueckas c6a3b MedcOy
Kiaccamu |opeanuueckux coeourenuil. THITBI XMMUYECKHX peakiuii B OpraHM4ecKoii
xmmn i
e AMHHDBL AMI/IHOprﬂﬂa AMUHBI TIpeJe/ibHbIE M apOMATHYECKUE. AHUIMH.
Ilonyyenne amuHoB. Peakums 3ununa. XuMU4eCKie CBOMCTBA U IPUMEHEHHE AMUHOB.
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AMHHOKHCJIOTHI M Oejku. CocTaB M HOMEHKIIATYpa.

AMHHOKHCIOTDI, COCTAB X MOJIEKYJ ¥ CBOHCTBA, KaK aM(OTEPHBIX OpraHM4ecKiXx
coenuuennii. TIMUMH, KaK TMpeacTaBuTe b aMUHOKHCIIOT. TMonyyeHue MOJIUNETHAOB
peaxuueil nonnkonencauny. Ilonsrne o NenTUIHON CBA3W. BHOIOrnyecKoe 3Ha4eHUe
-aMHHOKHMCI0T. O6JacTH NMPUMEHEHHUsS aMUHOKHCIIOT.

Benku KaK npupoHble Onononumepsl. COCTaB M CTPOCHHE MOJICKYJ 6esKoB:
[epBUYHAsl, BTOPHYHAS M TPETHUHAS CTPYKTYPEL. XUMHUECKHE CBOHCTBA OEJKOB:
riapou3, aeHatypatus. OGHapyKeHne GeTkoB NpH MOMOLIT Ka4yeCTBEHHBIX (LIBETHBIX)
peakuuit. ITIpeBpamienust Oe/lKOB THMIIM B OpraHU3ME. Buonoruueckue GYHKIMM
0esIKoB.

Jemoncmpauuu.

[ToyueHue abIeruioB OKUCICHUEM CIIUPTOB.

KauecTBeHHas peakiiis Ha MHOTOQTOMHBIE CITUPTBI.

3aBUCHMOCTh PACTBOPUMOCTH (peHOIIA B BOJIE OT TEMIICPATyphbl. BzaumozeiicTaue ¢
OpOMHO BOJIO¥ 1 XJIOPHAOM scenesa(1ll), kKak KaueCTBEHHbIC PEAKIIMK Ha henou.

Peakii cepeOpsHOr0 3epKajia M CO CBEKErNOTYYEHHBIM THAPOKCHAOM meau(1l)
TpY HArPeBaHMH, KK KAUECTBEHHbIE PEAKIMH Ha aTbICTHIIbL.

O6pasiibl MypaBbUHOI, YKCYCHOM, NaJbMUTHHOBOM M CTEapUHOBOM KHCIIOT M HMX
PacTBOPMMOCTb B BOJC.

AJTbJerHHbIE CBOICTBA M CBOHCTBA MHOTOATOMHBIX CIIMPTOB [JIIOKO3bI B PEAKLN
¢ rugpokenzoM mean(1l).

WpenTudukanus Kpaxmana.

KayecTBeHHbIC peaKiuu Ha GEIIKU.

Jlabopamopmble onvimbol.

CpaBHeHHe CKOPOCTH MCTIAPEHHs BOJIBL U 9TaHOIA.

PacTBOPUMOCTD [VIMLEPHHA B BOJC.

qu&mecxue CBOMCTBA YKCYCHOM KHCJIOTBI.

Oripe/iesieHue HeMpe/IeIbHOCTH PAaCTHTENbHOTO Mac/Ia.

Vpentudukanys Kpaxmana B HEKOTOPBIX MPOAYKTaX IHTAHHA. W3roroBnenne
KpaxMajibHOro Kiencrepa.

M3roToBjieHre MOJIeNeH MOJIEKYT aMHHOB.

M3roToBseHne MOJICIN MOJIEKYJIbI TJIMIMHA.

Ilpakmuueckas padoma.

M eHTrAhUKALNS OPraHHYECKUX COeAMHCHHI.

Opranuyeckast XHMHsl M 00IIECTBO (5 yacoB)
Buorexnosorus. Ilepuonpl e¢ pasutus. Tpu HarpabJCHUS GUOTEXHOJIOTHH:
rernas (M| FeHeTMuecKas) HHKEHEepHs; KICTOUHas HHKCHEpUs, Guosornyeckas

urokeHepys.  [eneTnyeckn MOAM(ULIPOBAHHBIE OPraHU3MbI (TMO) u TpaHCreHHas
npoayKiynst. Kjionnposane. VIMMOOHIN30BaHHbIE HEPMEHTBI ¥ X NPUMEHCHHE.

Ioaumepnl.  Knaccudukauust — MOJTMMEPOB. VcKyCCTBEHHbBIE  MOJIMMEPDI:
EJUTYJION/I, aLeTaTHBIH WENK, BUCKO3a, ueoda.

Cunrernueckue nojumepbl. [lonumepusanis U MOJTMKOHACHCALMS, KAK croco0s!
nojsydenuss  nomumepos.  CHHTETHYECKHE  KaydyKu. IMonuctupon, TedIoH U
[OIMBAHWIXJIOPH, KaK TpejcTaBuTesu miactmace. CHHTETHYECKHE BOJOKHA: KarpoH,
HaﬁnQH, KeBJap, JaBcaH.

Jlemoncmpauuu.

KoseKunn KayuyKoB, [1acTMace, CHHTETHYECKUX BOTIOKOH 1 W3JIeNHi U3 HUX.
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(DepMEHTATHBHOE PA3IOXKEHHE MEPOKCHJa BOAOPOAA C IMOMOUIBIO  KaTajlasbl
CBEKEHATEPTHIX MOPKOBU MM KapTOdess.

Jlabopamopnvie onvinol.

O3HAKOMJIEHHE C KOJUIEKIMSIMH KayqyKOB, [IaCTMAacC ¥ BOJIOKOH.

Ilpakmuueckas paboma. Pacnio3sHaBaHME IJIACTMACC ¥ BOJIOKOH.

Copep:xkanne Kypca
11knacc. bazoBblii ypoBeHb
TeopernyecKkne 0CHOBbI XUMHUH

Crpoenue Bemects (9 4acos)

OcHoBuble cBegenust o crpoennn aroma. COBpPeMEHHas MOJENb CTPOCHHUS
aroma. CTpoeHMe aroma: COCTaB sapa (HYKJIOHBI) M OJIEKTPOHHas 00o0youKa.
DnektpoHHas KoHurypauust artoma. OcHogHoe U 6030YdICOeHHbBIE  COCMOAHUS
amomos.  Knaccudukaums — XUMHYECKMX — 3JIEMEHTOB  (s-,  p-, d-37eMeHTHI).
OcoGeHHOCTH CTPOEHUs SHEPreTHYEeCKUX ypoBHell atomoB d-anementos. Ilonsatue 06
uzoronax. [ToHATHE 0 XMMHYECKOM JIEMEHTE, KaK COBOKYITHOCTH aTOMOB C OZIMHAKOBBIM
3apsiioM Sapa.

IMepuoauyeckas cucrema Xxumudeckux sjiementos JI. M. Menaeneesa B cBere
cBere ydeHust 0 crpoenun aroma. Pusuueckuil cmpica Ilepuoauyeckoro 3akoHa,
npuHsToi B Tabimmue J{. M. MenjeneeBa CUMBOJIMKM: MOPAIKOBOTO HOMEpa JJIEMEHTA,
HOMepa fepuoja U Homepa rpymnmnbl. [lonsTie 0 BaneHTHEIX dMekTpoHax. OTobpakenne
CTPOEHHMSI DJIEKTPOHHBIX O000J0YEK AaTOMOB XHMMHUYECKHX O3JIEMEHTOB C TOMOIIBIO
3JIeKTPOHHBIX M AJIEKTPOHHO-rpaduueckux hopmyit.

OObsicHeHHEe NPUYMH W 3aKOHOMEPHOCTEH H3MEHEHHMsI CBOWCTB OJIEMEHTOB B
NepuoJax M rpynnax MepuoAMYecKoil CHCTEMBI, KaK CJIEICTBHE HX OJIEKTPOHHOIO
CTPOEHHUsl. DIEKTPOHHBIC CeMEHCTBA XMMUUYECKUX 2JIEMEHTOB.

Cpasuenune IlepHoauuecKoro 3aKoHa M TEOPHH XHMHYECKOrO CTPOCHHMSI HA
dustocodekoii ocHoBe: MPEANOCBUIKA OTKPBITHs TlepuognMyeckoro 3akoHa W TEOPUH
XMMHYECKOTO CTPOEHUs OPraHNYECKUX COeIMHEHH; poJib JIMYHOCTH B HCTOPHU XUMUH;
3HaYeHHE NPAKTHKK B CTAHOBICHUU M PA3BUTHM XMMUYECKUX TEOPUIA.

DJIeKTPOHHAS.  [PUpOJa XUMHUYECKOH — CBA3M. Buabl  XUMMYECKOH  CBs3M
(KOBaJIeHTHAs!, MOHHAsl, MeTaJUIMYecKasi, BOJOPOIHAS).

Mounas XMMHYECKasl CBSI3b H HOHHbIC KPHCTAUIHYecKHe pemérku. KatioHsl 1
AHMOHBI: | MX 3apajbl M KIACCHMKAIMS 1O COCTaBy Ha MPOCTHIC U  CIOMKHBIC.
Ipencrapurenu. [ousTre 06 MOHHON XMMUYECKOI CBA3M, MEXaHU3M €€ 00pa3oBaHMsL.

MoHHas KpUCTaIMUecKas pelérka 1 GU3NIecKie CBOMCTBA BEIIECTB, 00YCIOBIEHHbIE
UM CTPOGHHEM.

KopajienTnass = Xumuueckasi  CBSi3b.  ATOMHBIE W MOJIEKYJSIpHBIE
KPHCTA/IHeCKHe peméTKH. IToustue 0 KOBaJICHTHOH CBA3M.
DIEKTPOOTPULIATENBHOCTD, HETOJIspHas W MOJIpHas KOBAJEHTHBIe CBasu. KparTHoCTh
KOBAIGHTHOH CBI3M. Mexanusmpl 00pa3oBaHHs KOBAIEHTHBIX CBsA3eil: OOMEHHBIA M
JIOHOPHO- aKUEeNnTOpHbIt. [ToNIpHOCTE MOJIEKYJIBI, KAK CIEACTBUE IOJSPHOCTH CBA3M M
reoMETpHH MOJIEKyIbl. KpucTamindeckue pemeTKy ¢ 3TUM THIIOM CBSI3U: MOJIEKYJIPHbIC
uiaT'pS)mme. Du3HYecKre CBOCTBA BEIIECTB, 00YCIOBIEHHBIE THIIOM KPUCTAIIMYECKHX
Ppelletok. |
1 Meraamaeckas cpsish. [lonsTHe O METAUIMYECKOH CBS3M M METATHUECKHX
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KPUCTAJUIMYECKHX  peméTkax. Mexanusm —00pa3soBaHMs — METAUIMYECKOH  CBA3H.
@du3nyeckne CBOWCTBA METAJJIOB Ha OCHOBE WX KPHUCTAIMYECKOro CTPOCHHS.
[IpuMeHeHNe METaIOB Ha OCHOBE MX CBOMCTB. UEPHbIE M IBETHBIE CIUIABBL.

Bogopoanasi xumuueckasi CBsi3b. MeXMOJIEKYJIApHAs U BHYTPUMOJICKYJIApHAsL
BOIOPOJHbIE CBSI3U. 3HAYCHHE MEKMOJEKYIAPHBIX BOAOPOIHBIX CBs3el B MpUpoAe H
JKU3HY YeIOBEKa.

Kpucmaniuveckue u amoppuvie eeuyecmea.  3a8UCUMOCTb  PUIUUECKUX
ceoticme eewjecmea om muna Kpucmaiiuyeckoll peuemxu. IIpuurHbl MHOroOOpasus
BEILECTB.

IMonamepsr.  [lonydyeHue  NOMMMEPOB  PEaKUMAMH  [OJUMEPHU3AUMH U
MOJIMKOHAeHCalK. BakHeline npeacTaBuTeNH IIACTMAcC U BOJIOKOH, UX TOJyYeHHE,
cBoiicTBa M puMeHeHue. [ToHsATHE 0 HEOPraHMYECKUX MOJMMEPAX U UX MpPeJICTaBUTEIN.

Jlucnepensie cucrembl. [ToHsTHE O JUCNEpPCHOl (ase M IMCIEPCHOHHOM cpele.
ArperaTHoe cOCTOfHME pasmep uacTull (asbl, KaK OCHOBAa JUIid KiacCH(puKaluu
JMCMIEPCHBIX CHCTEM. DMYJIBCHH, CYCIICH3HH, adpO30JIM — TPYIIBI IPyGOAMCIIEPCHBIX
cucteM, MX npexacraButend. [lowsmue o Koanoudax. 307U W Teld — TPYIIIBI
TOHKOJMCIIEPCHBIX CHCTEM, X NpeacTaBuTesn. IIoHATHE O CHHEpe3uce W KOoaryJsiuuu.
Hcmunnble pacmeopei.

Jlemoncmpayuu.

[lepronnueckoil cucreMbl  Xumuuyeckux anementos JI. M. Menneneesa B
pasinuHbIX Gopmax.

Mozeb MOHHOI KPHUCTAUIMYECKONW pEIETKM Ha MNpUMepe XJIOpuaa HaTpus.
MyHepasibl ¢ 3TUM TUIIOM KPUCTAILTHYECKOH PEIETKOM: KaIbLUT, FaJIUT.

Mozenn MOJEKYJISIPHOI KPUCTAUIMYECKON PEIETKH Ha TPUMEPE «CYXOro JIbaa»
WM MOJa M aTOMHOW KPHUCTaUIMYECKOH PelIéTKM Ha NpUMepe anMasa, rpaduta uin
KBapLa.

Mozenb MonspHOro 06bEMa rasa.

Monenu KpUCTAUTMYECKHX PELIETOK HEKOTOPBIX METAJLIOB.

KoJutekunn 06pa3ioB pasinuHbIX AMCIEPCHBIX cucTeM. CHHEPE3UC U Koarysuus.
. Jlabopamopnyie onvimol.

KoHCTpyHpoBaHHe MOJIEIN METAJIMYECKOH XUMUYIECKOM CBA3H.

ITostyueHne KOJIOMAHOIO pacTBOpa KypHHOTo GellKa, UCCIEI0BaHUE ero CBOUCTB ¢
TIOMOILIBIO JIA3ePHOMN YKa3KM U MPOBE/IEHHE €ro JeHATYpaLiH.

[lostyueHue 3MyJbCi PACTUTENIBLHONO Maciia i HabJII0ICHHE 3a €€ PACCIIOEHHEM.

Iloflyuenne  CycrieH3uy — «H3BECTKOBOrO —MONOKa» U Habmonenue 3a e
CENMMEHTALMCH.

; Xumnueckue peakuun (12 yacon)

Kuacenduranust XAMHYECKHX peakuuii. AJUIOTPONHU3alis 1 H30MEepU3alus, KaKk
peakiui 63 H3MEHEHUs COCTAaBA BEUIECTB. AJUIOTPONUS U €€ MPUUHMHEL Knaccndukanus
peakiii 0 PasiMyHBIM OCHOBAHUSM: 110 UHCIY M COCTABY PEAarcHTOB M MPOAYKTOB, 1O
bhaze, “nof UCTIONB30BAHMIO KaTaIu3aropa Wi (EpMeHTa, 1o TeroBoMy 3ddekty.
TepMOXHMUUECKHE ypaBHEHH s peakiuii. [OMOreHHble H IeTepOreHHBIE PeakKiny.

Ckopocth Xumuueckux peakumii. CKOPOCTh PEaKLMM, €€ 3aBHCHMOCTH OT
pasiuuHBIX  (AKTOPOB:  MPUPOABI  pearMpylolMX  BEIIECTB,  KOHUEHTPALUH
pearipyrolnx BEI[ECTB, TEMIEpaTyphl, IUIOIIAAM PEAKUMOHHON  IOBEPXHOCTH,
Haiuuns  Karamusatopa. [lowstie o Kartaamse. DepMeHTB, Kak OMOIOrHYECKHE
Katanu3aTtopsl. Posib KaTajinu3aToOpoB B MNPUPOJAE M MPOMBILUIEHHOM IPOH3BOJCTBE.
WHrubuTophl, Kak «aHTOHMMBD) KaTajlnu3aTOPOB U UX 3HAYEHHE.

12

_1





image13.jpeg
Xumuueckoe pasHoBecHe M cnocoGbl  ero cmemenust. Knaccudukauus
XMMHYECKUX peakiuii 110 MPU3HAKY MX HarnpapieHus. [TonaTue 06 0OpaTUMBIX peakiusix
W xumuueckoM paBHoBecuu. Ilpuxumn Jle-Illatenrse M CMEIIEHHE XHMHYECKOTO
paBHOBECHs TOJ JEMCTBHEM pa3iuYHBIX (DAKTOPOB (KOHIEHTpAlMs PEareHTOB HIIH
NPOAYKTOB peaKiliy, JaBJeHHE, TeMIepaTypa) s CO3JaHHs ONTHMAIbHBIX YCJIOBHMH
NpOTEeKaHNs XMMHUUYECKMX mporeccoB. OOmas XapakTepHCTHKA peakuuid CHHTE30B
ammuaka 1 okcnaa cepsl (VI) U paccMOTpeHHE YCIOBUH CMEIIEHUs MX PaBHOBECHS Ha
NPOU3BOJICTBE.

Iuapoans. Peakiuu B pacTBOpax 3JeKTPOJIMTOB. pH pacTBopa Kak nokasareib
KHUCJIOTHOCTH cpejibl. O6paTuMelii 1 HeOOPATUMBIM THAPOIU3EL. ['uaponus coneit u ero
THIbL. 3HAYCHHE THAPOJIM3a B OMONOrMYeCKHX OOMEHHBIX Tporneccax. [Tomsartue o6
JHEPreTHYEeCKOM OOMEHE B KJIETKE U POJIM T'HAPOJIN3a B HEM.

OKHCIMTEILHO-BOCCTAHOBHTENIbHbIC peakuun. CTerneHb OKHUCIeHHs M e€
onpezesneHne no GopMyIaM OpraHMYECKUX W HEOPraHMYECKHX BEIIECTB. DJIEMEHTHl U
BEIECTBA, KaK OKUCIMTENN M BoccTaHOBHUTENU. [ToHATHE O mpoleccax OKHMCIEHHS U
BoccTaHOBIeHMs.  CocTaBieHHEe —ypaBHEHMH XMMHYECKMX peakuuil Ha OCHOBE
91eKTPOHHOro Oananca. OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIMH B MPHPOJE,
POM3BOJICTBEHHBIX TPOLECCaX W JKM3HEAESATEIbHOCTH OpraHu3MoB. OKHCIHMTETHLHO-
BOCCTAHOBHUTEJILHBIC CBOMCTBA MPOCTBIX BEIIECTB — METAUIOB IVIABHBIX M MOOOYHBIX
noArpynm (Melb, JKeJae30) M HEMEeTaJIoB: BOJOPOJA, KUCJIOPOAA, TajoreHoB, CEpEhI,
asota, docdopa, yrieposa, KpeMHHs.

Koppo3usi  MerajiyioB: BHABI KOPPO3HH, CIOCOOBI  3aIMTBl  METAIOB  OT
KOPpO3UH.

DJIeKTPOIN3  PACIUIABOB M  PACTBOPOB  3JIEKTPOJHTOB. XapaKTepuUCTHKa
IEKTPONIN3a,  KaK  ; OKUCIIUTEIbHO-BOCCTAHOBUTENFHOrO — mnpouecca.  OcobeHHOCTH
9JIEKTPOIHN3a, MPOTEKAIOIIEro B PAacTBOPAX EKTpoauToB. IIpakruyeckoe mpuMeHeHHe
9JIeKTPOJIM3a: TOJNyYeHHEe TajoreHOB, BOJAOPOJA, KHUCIOPOJA, IIEJOYHBIX METAlIoB M
1eI0Ueit, a TaKkke aTlOMHHMS IEKTPOJIN30M PACILUIABOB M PACTBOPOB COEIMHEHMH ITHX
91eMeHTOB. [TOHATHE O rajbBaHOILIACTHKE, FaJIbBAHOCTETHH, paMHUPOBAHUN LBETHBIX
METasljIoB.

Jemoncmpayuu.

PactBopeHne CepHOil KHMCIOTBI M aMMHAYHOW CEJUTPBI M (UKCALMsA TEMIOBBIX
SIBJICHHH JUIS 3THX [IPOLIECCOB.

B3aumoeicTBYsL pacTBOPOB COJISIHOM, CEpHOH M YKCYCHOM KHCJIOT OJMHAKOBON
KOHueHTPégun C' OZMHAKOBBLIMU KycOukamu (TpaHyJaMu) LMHKAa H B3auMoJeicTBHE
ohuﬂakbﬁyéi_ KYCOUKOB ~ PasHBIX ~ METa/lIoB  (MarHus, — LMHKa, wenesa) ¢
PACTBOPOMCOJISIHOM KUCIIOTBI, KaK MPUMED 3aBUCHMOCTH CKOPOCTH XUMHYECKHX PeaKIliii
OT MpHPOIbI BELECTB.]

{ §3auM0ueHCTline pacTBOPOB THOCYNb(aTa HATPHUSA KOHLEHTPALMKU M TEMIIEPaTypbl
€ PacTBOPOM CEPHOi KMCIOTBI.

MozenupoBaHue «KUITSIIEro CI0s.

Hcrosip30BaHHe HEOPraHMYECKUX KaTaJln3aTopoB (Cojiei jKeye3a, Moana Kauus) u
NPUPOAHBIX OOBEKTOB, COJAEpXKAIUMX KaTamasy (CbIpoe MsCO, KapTodenb) s
PA3/I0KEHNs NIEPOKCHIA BOJOPOAA.

B3anmozeiicTBiE LIMHKA C COJSHON KHMCIOTOH HUTpAaToM cepebpa, Kak MpuMephl
OKHCJIMTENbHO-BOCCTAHOBUTEIBHOM peaKiuii 1 peakiuu oOMeHa.

KonetpynpoBaHue Mozenn 371eKTponnsépa. BuaeopparMeHT ¢ MpOMBINIIEHHOM
YCTAHOBKHU JUIS OTYYEHUS! aIFOMHHMUS.
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Jlabopamopnsie onbinol.

WnmocTpals  npasuia Beproie Ha NpakTHKE — TPOBEICHHE peakimii ¢
00pasoBAHKEM OCANKA, Ta3a U BOJBI.

['eTeporenHblil = KaTaniu3 Ha TNpUMepe pAa3lOKEHUs INEepOKCHIa BOJAOPOJA B
[PUCYTCTBUH JIMOKCH/IA MapraHua.

CMelieHne paBHOBECHS B CHCTEME Fe’* + 3CNS™ & Fe(CNS);.

VcnbITaHie MHAMKATOPaMK CPEJIbl PACTBOPOB COJIEN Pa3/IMYHBIX THIIOB.

OKHCITUTETbHO-BOCCTAHOBUTE/IBHASL PEaKIMs U peakuus oOMeHa Ha Ipumepe
B3aMMOJEHCTBHS pacTBOpOB cysibhara Menu (II) ¢ JKene30M 1 pacTBOPOM LLIETOUH.

Ipakmuueckas paboma.

Pelenye 3KcrnepuMEHTAIbHBIX 33184 [0 TeMe « XMMHYECKask PEaKLHsi».

Bemecrsa u ux cBoiicTa (6 yac)

Merasbl. Pu3nyecKie CBOHCTBA METAIUIOB, KaK QYHKIMSA MX cTpoenus. [lenenne
METaIOB Ha TPYNNBl B TEXHHKE M XUMHH. XHMHYECKHE CBOWCTBA METaIOB U
3JIeKTpOXMMUUECKHil psia HanpsokeHuil. TIoHATHE O MeTalIoTepMun (alTIOMUHOTEPMHH,
MarHueTepMHH U JIp.).

Hemerambt. Baaropoansie rasel. Hemeramisl kak okuciuTenu. Hemerauisr kak
BOCCTAHOBHTEJH. Psi1 21eKTpooTpriaTebHOCTH. MHepTHBIE ik G1arOpOAHbIC raskl.

KucsioTel neopraniyeckne u opranuteckue. KucioTsl ¢ TOUKH 3pEHAS aTOMHO-
MOJIEKYJISIPHOTO  yueHus. KHMCIOTBI ¢ TOUKM 3DEHHS TEOPHH OJIEKTPOJIUTHYECKOH
auccounarmu. KucioThl ¢ TOYKM 3peHds MPOTOHHOH Teopuu. OOumMe XUMHYECKHE
cBoiicTBa KMCIOT. Kimaccndukanus Kucior.

OcHoBanusi Heopranuyeckue u opranudeckue. OCHOBaHMSA C TOYKH 3PCHMS
aTOMHO-MOJIEKYJIipHOro  yuenust.  OcHoBaHMs ¢ TOYKH  3pEHHS  TCOPUM
51EKTPOTMTHYECKOH Jucconnanii. OCHOBAHHMS € TOUYKH 3PEHHsSl NPOTOHHOW TEOPHUH.
Knaccuduraims ocHOBaHMi. XUMUYECKHE CBOMCTBA OPraHUYECKHX M HEOPTraHMYECKUX
OCHOBaHUH.

AMdoTepHbIe cOeIHHEn sl HeopranuyecKne u opranuyeckune. Heoprammieckne
aM(pOTEpHbIE COEMMHEHNMS: OKCHIABl M THAPOKCHIBI, — HX CBOICTBA M NOIYyYEHHE.
AM)OTEPHbIE OPraHHYECKNE COCAUHEHHS HA MPUMEPE AMHHOKHMCIOT. IMentumsl 1
nerr rnm-raﬂ CBSI3b.|

COJI;H K.rlaccnquaumx coneit. JKEcTKOCTh BOABI U CIIOCOOBI €€ yCTpaHEHWsl.
Ilepexon Kap60HaTa B ruApoKkapGoHaT u 06patHo. OOLIME XHMUYECKHE CBOMCTBA COMEH.

,{IeMoHcmpm(uu.

KoJekuus MeTasios.

KoJinekuus HeMeTaslIoB.

BsaumoieiicTBie KOHLEHTPHPOBAHHOM a30THON KMCIIOTBI C MEIBIO.

Benbiiika TepMUTHO# ¢mecH.

Benplika uépHoro nopoxa.

BrITecHeHMe rajoreHoB U3 UX PaCTBOPOB JPYTHMHU rajloreHaMH.

B3aumosieiicTBE NAapoB KOHLEHTPUPOBAHHBIX PACTBOPOB COJISHOH KUCIIOTBI
aMMuaka («IsiM 0e3 OTHs»).

ITonyuyenne aMMUaka 1 M3yueHHe ero CBOMCTB.

PaznuuHble Clyyan B3aMMOACHCTBUS PaCTBOPOB COJIEH IIOMHUHUS CO LIEI0UBIO.

. Hojtyuenue sKECTKoI BOABI 1 YCTpaHEHHE €€ KECTKOCTH.

JlaGopamopnsie onvimot.

" | Honyuenne HEPACTBOPUMOTO THPOKCUJIA M €T0 B3AUMOCHCTBHE C KUCIIOTOM.
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HccnesioBatie KOHIEHTPUPOBAHHBIX PACTBOPOB CONSHON M YKCYCHOM KHCIOT
KareJbHbIM METOJOM IIPH MX pa30aBICHUH BOJOM.

[Tomyyenne aMmpOTEPHOro rUAPOKCHIA U U3YUYEHHE €TO CBOMCTB.

ITpoBesieHne KaueCTBEHHBIX PEAKLH 110 ONPE/ICNIHHIO COCTABa COJIH.

Ilpakmuueckas padoma.

Pelienue sKcnepuMeHTAIbHBIX 3a/1a4 M0 TeMe «BeliecTsa u X CBOMCTBaY.

Xumusi 1 coBpemMenHoe 00uecTBo. XHMHsI M sKH3HB (7 4acoB)

IpousBoacTBo amMmuaka M MeraHoja. [IOHSATHE O XMMHYECKON TEXHOJIOTHH.
XuMuuecKkHe — peakuMd B NPOM3BOACTBE aMMHaka M MeTaHoma.  OGmas
KJ1accM(QUKALMOHHAS ~ XapaKTEepPHCTHKA pEeaKUuii CHHTE3a B NPOM3BOICTBE STHX
npoaykToB. Hay4Hble NpPUHUMIBL, JekKallke B OCHOBE I[IPOM3BOJCTBA aMMHMaKa MU
meTaHosa. CpaBHEHHE ITHX MPOU3BOICTB.

Hayunpie mMeroant mosuanusi B Xumun. VICTOUHNKE XMMHYECKOH UH(BOpPMALIHY.
onck uHdopmaluyu no Ha3BaHUAM, HACHTH(DUKATOPAM, CTPYKTYPHBIM (OPMYJIaM.
MoennpoBanne XHMHYECKIX NPOLECCOB U ABIEHUH, XuMuyeckuti ananus u cunmes Kax
METOJIbl HAYUHOT'O MTO3HAHMS.

Xumust u 3jpoposbe.  JlekapcrBa,  (EPMEHTBI,  BMTAMHHBI,  TOPMOHEI,
MUHepalbHble  BOAbL. [IpoGnembl, CBA3aHHbIE C NPUMEHEHHEM JIEKAPCTBEHHBIX
nperapatos. Bpeaubie NpuBBIYKH M (AKTOPBI, pa3spylualoliue 3/0poBbe (KypeHue,
yroTpebeHne anKkoros, HapkoManus). PaunonansHoe nutanue. [Tuwesvie 0o6asku.
OcHo6bl nuwesot Xumuil.

Xumust B noseeanesnoi sxu3nn. Moromme 1 ynctsume cpeactsa. Cpedcmea
00pv0bL C OBIMOBLIMU HACEKOMbIMU: peneinenmyl, uHcekmuyudsl. CpeacTBa JHYHOI
TMrMeHbl W KocMmerHkd. [lpaBuna GesomacHoif paGoOTEI € €IKHMH, TOPIOYMMH K
TOKCHYHBIMM BELIECTBAMH, CPEACTBAMHU OBITOBOM XUMUH.

Xumust u cenbekoe xo03stiicTBo. MuHepanbHble M OpPraHMYecKue ya00peHHus.
CpeeTBa 3alnThL PACTEHHiI.

legghysi ny_aﬂei)re'mxa. [Tpuponble UCTOUHMKH YreBOAOPOAOB. [IpupojHblii u
TOMYTHBIA  He(TSHOM rasbl, WX cocTaB M ucnonbosanne. CoctaB HedTH M ee
nepepa6otka. Hedrenpoaykrel. OKTaHOBOE YHCIO OEH3MHA. OxpaHa oKpyKarouieit
cpeibl  nmpu  HedrenepepaboTke u TPaHCIIOPTUPOBKE He(TEnpoayKTOB.
AZIbTEpHATUBHBIE HCTOYHUKH SHEPIUH.

Xumust B crpoutenserBe.  Llement.  beron. [lombop — onTHMAanbHBIX
CTPOUTEIBHBIX MATEPUAJIOB B PAKTHYECKOI ACSTENBHOCTH YelOBEKa.

XuMHuuecKkasi IpaMOTHOCTh KAK KOMIOHEHT ofuIel KyJbTYpbl HeloBeka.
MapkupoBka — yMakOBOYHBIX —MaTepHaloB, O3JIEKTPOHMKM U OBITOBON  TEXHHKH,
9KQJIOMMYHOTO TOBAPA, MPOJKTOB MTUTAHMS, STHKETOK [0 YXO/Y 38 OAEIHK IO

Xumust M oKosorusi. XMMHUYECKOE 3arps3HeHHe OKpysKarouleil cpeisl U ero
nocieAcTeus.  OxpaHa ruapochepsl, MouBbl, arMocdepsl, (Guopsl U (ayHsl 0T
XHMHYECKOTO 3arPA3HEHHS.

"« Hemoncmpauuu.

Mojiesib MpOMBIIIIEHHOM YCTAHOBKH MOJTYYEHH s CEPHON KUCIOTHL.

Monenb KOJIOHHBI CHHTE3a aMMHUaKa.

BriieodparMenTsI 1 Clraiiibl 0 CTENeHn 9KOIOTHYECKOH YUCTOTH TOBApa.

Jlabopamopnsie onvinol.

M3yuenne MapKMpOBOK Pas/IMYHbIX BIIOB [POMBIILIEHHBIX U MPOIOBOIECTBEHHBIX
TOBAPOB.
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Tunst pacyeTHLIX 3a1a4:

Haxos/eHne MOJNEKyJISpHOi (OpMYJIBI  OPraHMYECKOro BEUIECTBA IO €ro

[UIOTHOCTH M - MACCOBBIM JOJSM 3JICMCHTOB, BXOIAIIMX B €ro CocrTas,

[POYKTaM CrOPaHMsl.

PacyeThl MacCOBO 1071 (Macchl) XMMUYECKOTO COSAMHEHHS B CMECH.

Wi 1o

Pacuerhl MacChl (00heMa, KOIMYECTBA BELIECTBA) MPOLYKTOB PEAKIWM, ecii

OJIHO U3 BELIECTB 1aHO B H30BITKE (MMEET [PUMECH).

\PacueThl MaccoBOi MM OOBEMHOH JOMM BBIXOJA NPOLYKTA peaKiutd OT

TEOPETUUECKHU BO3MOXKHOTO.

PacueTsl TeruoBoro 3G deKkra peakiuu.
Pacuerbl 06bEMHBIX OTHOIICHHUI ra30B MPH XUMAYECKUX PEAKLIHIX.
Pacuetsl macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOIYKTA PEAKLUH, ecii
OO W3 BEIECTB JAHO B BHMIE PACTBOPA C OMNpEIENeHHOM MaccoBoit nonei

PacTBOPEHHOrO BELIECTBA.

Tematuueckoe anuposanne 10 - 11 kiaacesl

HazBanue TeMbl,
ypoka

KosimuecTBO 4acoB

i

W3 nux
JlaGopa | mpakTH4Yec | KOHTPOJbI
TOPHBIX | KHX padoT | bIX pador

OIIBITOB

Tema 1

L

HpeumeT OpraHHYecKoil XHMHH. Teopuﬂ 2
CTPOEHHSI OPTAHMYECKIX COeXHHenuii A.
i | M. byraeposa
Tema 2 | YriieBoopo/bl 1 HX NPHPOAHBIE 14 2 1
| merounukn
Tema 3 | Kucaopoa u a3oTcoaepaamue 10 9 1 1
OpraHHYecKHe COeINHeHNs! 4{
Tema 4. | Oprannueckas XUMHst 1 0011eCTBO S 1
Hroro: 34 14 2 2
i TeopernuecKue 0CHOBbI XHMHH
Tema 1 | Crpoenie Bemects
Tema 2 | Xumuueckne peaKuuu
Tema 3 | BemecTna u ux cBoicTBa
Tema 4 | Xumusi 4 coBpeMeHHoe 001ecTBO

7‘ WUroro:
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ﬂoﬂcHnTeanaﬁ 3aMucKa

PaGouas mporpamMma no yueOHOMY npeaMeTy Xy (10-11 KJ1ACCBI)
paspaboTana Ha OCHOBC TIpumepHOit OCHOBHOI 06pa3(>BaTen5H017l nporpamMMBe!
Cpe/Hero obuero 00pasoBanii (roort c00 2016 T.) 1 Tpeboanii, TIpeACTAB/ICHHPIX
g OenepalbHOM rocy1apCTBEHHOM oGpazoBaTeIbHOM craHjapTe CpeaHero o01ero
06pazoBaHU (®roc CO0 2012 1), ¢ HCIOJIB30BAHIEM aBTOPCKOH nporpamMmbl
«Xumus. Paboune nporpamMMBl. [IpemveTHas JIHAS y4eOHUKOB 0. C. T'abpuensHa, 1 B
QcTpoyMOBa, C. A. Cnanxosa. 10—11 Kyaceel. BasoBblll yPOBEHB? (yuebHoe nocodue
st 061e00pa3oBaTeIbHbIX opraﬂmaunﬁ / O. C. I'abpuensit, . T. OcTpOyMOB, CiA:
Cnankos — M. : I[IpocBeNIeHHE, 2019).

OpueHTHpOBAHA pa paboty MO yueGHUKaM asropos O.C. TaGpuensina, nr.
OcTpoyMOBa, C.A. Cnankosa At 10—11 xnaccos (GazoBbiit ypOBEHD) AO
«31aTenbCTBO I TpocBeIeHne?. YueOHUKH JQHHOM JTMHUK NpOLIA JKCIEPTH3Y,
BKJIIOUESHD! B Depepanbiblii nepedctd U obecreunBatoT ocBOEHNE o6pa303aTenbuoi«‘1
[IpOrpaMMbl CPEAHETO oGuero obpasoBanus Ha Ga30BOM yPOBHE.

Iaanupyembic pesyibTaThl n3yucHust yue4Horo npeamMeTa «Xumus»
j1a ypoBHE CPEAHETO oBuero oopazoBanis

Msyuenue XuMuH Ha G6a3oBOM YPOBHC OpUMEHTHPOBAHO pa obecrnevyeHne
06meo6pmosarenwoﬁ n oGIeKyTBTYPHOH [OIrOTOBKH BBIITY CKHUKOB. CoiepKanue
GazoBoro Kypea [103BONISET  PACKPEITR penymwe uaed OT/IETIBHBIC MOJI0KEHNS,
BaXKHBIE B Ho3HaBaTeNIbHOM 1 Ml/lpOB033pe}NeCKOM OTHOIICHUH: 3aBUCHMOCTE
CBOICTB BEIIECTB OT cocrapa M CTPOCHHA: 0GyCIOBICHHOCTE MpUMEHEHNS BELIECTB
HX CBOWCTBAMM: MaTepranbHoe ¢/IMHCTBO HeopraHnyueckux u OpraHu¥ecKmx BELIECTB;
pospactaiouas poib XyMUM B CO3JaHH HOBBIX JICKapcTB 1 Matepuaios, B HKOHOMHH
cmpbsi,,dxpaﬂe okpysKatouiei cpebl.

OGyuenue Xumun B cpenneii WKOIE 4a Gasosom yposue TO naHHOMY KYPCY
croco0cTBYET JIOCTHIKEHMIO 00yUAIOLUMICH crielylommx JIUMHOCHIHBIX pesypmanos:

- qyBCTBA ropaocTy 3a poccuiickyo XIMUUECKYIO HayKy 1 OCO3HAHHUCE poccmﬁcxoﬁ
rpa)maucxoﬁ JIeHTHUHOCTH — 6 u,eHHocmHo-opueHmauuowoﬂ cpepe;

. oco3HaBaTh HEeoOXOAMMOCTE cBoeit [103HABATEIBHON JesITenpHOCTH 1 yMeHue
yTpapysth €o, FOTOBHOCTD 1 ¢rocoOHOCTh K caMo00Pa30BaAHNIO Ha MpOTAKEHUN Beeit
SKi3HM; TOHMMAHKE BAKHOCTH enpepbiBHOIO oGpasoBanus KaK daxropy yenem ok
npocbeccuoaanbﬂoﬁ " OG1IeCTBEHHOM JesTeNbHOCTHS - 6 no3HaeamelbHol
(KommuBHoﬁ, uHTenneKTyaanoﬁ) cpepe

- TOTOBHOCTB K 0CO3HAHHOMY BHIOOPY janpHemed o6pasosaTeanoﬁ TpaeKTOpHH
i chepsl npotbeccuouanbﬂoﬁ JesTenpHoCT! — 6 mpy006ott cpepe;

- mempuATuC BpEAHBIX npUBBIYEK (kypenus, ynorpeQnenns ankorojst U
HApKOTHKOB) Ha OCHOBE 3HaHMI O TOKCHUECKOM H HAPKOTHUYECKOM JeficTBIH BELECTE —
| (bgpé{qbbposzyec&peolceuuﬂ u Gesonacto2o 00pasa DHCUSHU.

‘Memanpeomemnutmu pesynpmamamt ocBOCHMSA BHITYCKHUKAMU cpennefi WKOIBL
Kypca XUMHuH SIBISIOTCA:

_ ucnonw3o6anue OCHOBHBIX METOAO0B TO3HAHUS (ompeeneHue HCTOUHMKOB
yueOHolt 1 HayJHON unpopmaum, [oNryueHmne yroit mHpOpMALH, eé ananus, 4
YMO3aKIIOHCHIA Ha ero OCHOBC, J3roToBJIEHUE 1 nipe3eHTalu JiH(OpPMALHOHHOTO
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NpOAYKTA; NMPOBEJIEHNE IKCIIEPHMEHT, B TOM 4YMClie ¥ B MpoLnecce CCIIe10BATeNbCKOI
JleATeNbHOCTH, MOJETHPOBAHUE H3YHACMbIX 00BEKTOB, HAOMIONEHHE 33 HUMH, HX
mMepenue, GuKcanms pe3y/IbTaTOB) M HX npumenenue UL MOHMMAHUS Pa3INIHBIX
CTOPOH OKpYIKAtOLIeH JIeiiCTBUTEIBHOCTH;

. gnaoenue OCHOBHBIMH MHHTEIUICKTYaJIbHBIMH omepauysiMi (aHaTU3 U CHHTES,
CpaBHEHME M CHCTeMaTH3aLlitsl, 06001en1e 1 KOHKpeTH3auus, KnaccuuKanys u rMoucK
AHATOrOB, BEISBJEHME MPUUMHHO-CIEACTBEHHBIX cBszeii, (OpMyYJIMPOBKA THIOTE3, MX
nposepka 1 HOpMyJIMpOBKa BbIBOJIOB);

_ no3HaHUE OOBEKTOB OKPYIKAIOLIEr0 MUpa B IUIAHE BOCXOYK/IEHHsl OT aOCTPaKTHOTO
K KOHKpETHOMY (0T 001uero 4epes 4acTHoe K eIMHUYHOMY);

" . enoco6rocms BHABWTATh HIEM M HAXOAMTb CPEICTBa, HEeoOXOAMMBIE IS MX
JIOCTIDKEHUS;

- ymenue GoOpMyIMPOBATE LETH 1 onpeaeaTh 3afaul B cBOeHi TMO3HABATENLHO
JIeATENBHOCTH, ONPEIENIsITh CPECTBA U JIOCTIDKEHMS LieNefi 1 peLenus 3aa4;

L onpedensmb pa3HoOOpa3HbIE NCTOUHMUKH [osyueHus HeoOX0AMMOH XUMHYECKOH
MH(pOpMALWMKL, YCTAHOBICHUE COOTBETCTBILA conepkanuss ¥ (GOPMBI MPEACTABIICHIA
1iH(OPMALMOHHOTO POAYKTA ay IMTOPHI:

- yMeHue TIPOJYKTHUBHO OOWIATHCS U B32HMO/ICHCTBOBATE B TMPOLECCE COBMECTHOMH
JIeSTEIBHOCTH, YYHTBIBAT [O3ULMH JPYTHX YYACTHHKOB JESITETBHOCTH, 5 PEeKTUBHO
paspemath KOHMIUKTHI

- omosnocmby K KOMMYyHHKalmu (IIPEICTaBIATE pesylbTaThl  COOCTBEHHOMH
O3HABATEBHOM | IEATEIBHOCTH, CIIBIIATE M CIyWaTh ONIMOHEHTOB, KOPPEKTHPOBATH
COGCTBEHHYIO TO3HMLUIO):

| .+ yMeHue |MCIIONI30BATb CPCICTEA MHQOPMALIMOHHBIX 1 KOMMYHHKAIHOHHEIX
rexuonornit (manee — WVIKT) B peueHnn KOTHUTHMBHBIX, KOMMYHUKAaTHBHBIX M
OpraHM3alMOHHBIX ~ 3a1ad ¢ coGmofieHeM TpeGOBAHME  OPrOHOMUKH,  TEXHHKH
Ge30MaCHOCTH, TUIHEHBI, PECypPCOCOEpEeiKeHHs, NpaBoBbIX M STHYECKUX HOPM, HOPM
1iH(OpPMALIMOHHOM ©e30I1aCHOCTH

- gradenue S3BIKOBBIMU CPEJCTBAMH, B TOM HHCIC M 43bIKOM XUMUHM — YMEHHE
SICHO,| JIOTHMHO M TOHHO M3jarath CBOIO TOUKY 3DEHMs, MCTIOIB30BATh aICKBATHLIC
S3bIKOBBIE CPECTBA, B TOM uMcne M CUMBOJIbHbBIE (XMMHUECKHE 3HAKH, QOPMYJBI H
YpaBHEHHUS).

ITIpeoyemubLyu pesyibmamamu u3y et XUMUM Ha 6a30BOM ypOBHE Ha CTYICHU
cpejHero o6uero 06pasoBatHs SBIAIOTCA cleyIolKe pe3yabTaThbl.

1. B nosnapareabnoii cdepe:

o 31anue (nonumanue) TEPMUHOB, OCHOBHBIX 3AKOHOB 1 BOKHEMIINX TEOpUid Kypca
OpraHnyuECKON U oGmeit xumuu;

e yMene HAGTIONATD, OTHUCHIBATE, (pUKCHPOBATH PE3YJIHTATEL M JCTATH BBIBOJIBI HA
OCHOBE  JIEMOHCTPAILMOHHBIX M CAMOCTOSTEJILHO MPOBEAEHHBIX ~ IKCTIEPUMEHTOB,
UCIOIB3Ys JUls 9TOTO POJHOM (pyCCKHit HIH MHOIA) SI3BIK U SA3BIK XMMUH}

eymenue KIaccuuUMpoBaTh XUMHUECKHE OJIEMEHTBI, MpPOCTHIE  BELIECTBA,
HeOpraHMYECKHE i OPTaHiECKIe COC/MHEHIA, XMMMYECKUE TPOLIECCHI;

eyMeHUe  XapaKTepu3oBaTh obume CBOMCTBA, TMONydeHWe M MPUMCHEHHC
M3YUEHHBIX KJIACChl HEOPraHuvecKux n OpraHMyeckUX BEIWECTB M HX BaKHEHIIMX
npencmsmeneﬁ;

e OnUCLIGAMb KOHKPETHBIC XHUMHUYECKHE peaKiiu, yClIOBHSL MX TPOBEACHUS H
yrIpaBIeHNst XUMHYECKUMHU MPOLCCCAMHU;

e yMeHue TIPOBOIUTH CAMOCTOATENbHBIN XUMUUECKUH KCIEPUMEHT 1 HaOo1aTh
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JeMOHCTPALMOHHBI KCIIEPUMEHT, (PHKCHPOBATH PE3YNBTATHL M JleaTh BBIBOJBI M
3aK/II0UEHHUS T10 PE3YJIbTaTaM;

np0o2HO3UPOEaMY, CBOVCTBA HEM3YYCHHBIX BEIIECTB MO AHATOTHH CO CBOICTBaMHU
V3yUEHHBIX Ha OCHOBE 3HAHHS XMMUIECKHX 3aKOHOMEPHOCTEH;

eonpedensimp UCTOYHUKH XUMHUYECKOM uHdoOpMalKK, Tojydarh e€, MPOBOAUTE
AHAIM3, M3TOTABIMBATH HH(POPMALMOHHBII POYKT 1 MPEACTABIATE €T0;

eymems  nONb306ambCs  00A3ATEIBHBIMM  CIIPABOHHLIMH MaTepuanamu:
ITepuoaMIECKOil CHCTEMOH XMMUUECKUX DJICMCHTOB JII. . Menpeneesa, Tabauueii
PACTBOPUMOCTH,  DJIEKTPOXHMHUECCKUM  PAAOM HaNpsHKeHNH  METAUIOB,  PSIOM
311EKTPOOTPHLIATENBHOCTH — JUIsl XapaKTEPUCTHKH CTPOCHH, COCTABaA 1 CBOMCTB aTOMOB
XUMHUYECKHX deMenToB I—IV rnepuooB ¥ 00pa30BaHHBIX MMM MPOCTBIX M CJOMKHBIX
BCILIECTB;

eycmanoenenue 3aBUCUMOCTH CBOWCTB 1 MPUMCHCHUA BaKHEMIINX OPraHMYeCcKnuX
COeUMHEHUH OT X XHMUUECKOTO CTPOEHNS, B TOM 4Hce i 00YC/IOBIEHHBIX XapakTepOM
9TOro CTpOeHHs (NpenebHBIM  HIH HenpeaenbHbIM) U HaTHuneM (yHKUMOHAIBHBIX
rpynm;

© M00eNUPOBaHYe MOIIEKY Il HEOPTaHUYECKMX M OPTaHMYECKHX BELICCTE;

© noHUMaHUE XVMMHUUECKOH KapTHHBI MHpa Kak HEOTHheMJIEMOIl JacTH LENOCTHON
Hay4YHOW KapTUHBI MUpA.

2. B nenmnocrio-opuentTannonnoii chepe — Qopmuposanne cOOCTBEHHOM
[O3UIMN TIPU OLIGHKE TOCIEACTBUIl JUlsl OKPYIKalomieH Cpe/bl ACATEIbHOCTH YeloBeKa,
CBA3AHHOM C POU3BOICTBOM H NepepabOTKON XUMHUYECKUX MPOAYKTOB;

3. B Tpynosoii cpepe — npogedenue XUMUYECKOTO  SKCHEPUMEHTA;
pazeumue  HABHIKOB  YueOHOI, MPOEKTHO-HCCIIEIOBATENBCKOI 1 TBOPYECKOI
AESITeNLHOCTH TPU BBITIOJIHEHMH HHMBHYaTbHOIO NPOCKTaA 10 XUMHUH;

4. B cdepe 310poBoro o6pasa KH3HH — cobniodenue TpaBui 06e30MacHoOro
obpalieHus ¢ BEIIECTBAMMU, MaTepHalaMu; OKasaHne repBoii IIOMOIIY MPU OTPABJICHHSAX,
oKOorax M TpaBMax, [OJNYYEHHbIX B pE3yJbTaTe HApyLWICHUA [PaBit TEXHUKH
6e30M1aCHOCTH MK paboTe ¢ BELECTBAMH U Ja00paTOPHBIM 000pyOBaHUEM.

Boinycknuk Ha 6a3060M ypogHe Hayuumcs:

— nowumame XMMHUECKYIO KAapTUHY MHpa KaK COCTaBHYIO 4acCTb LEeJOCTHON
Hay4HOM KapTUHBI MUPa;

—  packpvigamb  POJNb  XMMHM M XUMHYECKOTO [pOU3BOJICTBA  KaK
[IPOU3BOMUTENBHOI CHIIbI COBPEMEHHOTO o01ecTsa;

— hopmynuposame 3uauenue XUMuI U €€ JIOCTIKEHUH B MOBCEHEBHON JKU3HU
4eIOBEKa;

++ . ycmanaenueans B3AUMOCBS3M  MEKIY XUMMEH W JPYTMMHM €CTECTBEHHBIMHU
HayKaMHu;

—  ¢hopmynuposamp OCHOBHBIE TOJIOKCHIS TECOPHH XUMHUYECKOTO CTPOCHMS
OpraHuYecKUX COeMMHEHnH A. M. BytiepoBa W MIUTIOCTPUPOBATh MX NPHUMEpaMU U3
OpPraHUYEecKOH 1 HEOPTraHUIECKOH XIHMHHU;

~— apaymenmuposams yHUBEpCAbHBIH XapaKkTep XUMUUCCKUX NOHSATHI, 3aKOHOB 1
TEOPHIA JUIs OPraHMYECKOM 1 HeopraHM4eCKol XUMHH;

-~ ¢popmynuposame Tlepuoanyeckiii 3aK0H JI. . Menjeneesa 1 3aKOHOMEPHOCTH
W3MEHEHHIT B CTPOEHMH ¥ CBONCTBAX XMUMHYECKHMX JJIEMEHTOB M 00pa3oBaHHBIX HMHU

BellecTB Ha OCHOBEe llepnoaMyecKod CHCTEMbl Kak rpaduyeckoro 0ToOpaNeHus
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[TeproAMYECKOro 3aKOHa:

L xapaxmepu306amp s- W p-3JEMCHTEI, a TaKKe JKeNIe30 MO MX MOJIOKECHHIO B
IleproaMYeCcKOii cucTeme JI. I. Menneneesa;

. xpaccuguyuposams XMMHYECKHE  CBASH M KPUCTALUTHYECKHE  PEUIETKH,
OOBACHSTh MEXAHM3MBI MX 00pa3oBaHUs U JOKA3bIBATR eMHYIO MPUPOIY XUMHUECKUX
cs3eil (KOBaJIEHTHON, MOHHOIA, METAIUTHYECKOH, BOJIOPOZHO#);

__ ofbAcHAMb TPUINHBL MHOTO00pa3sus BELICCTB, WCTIONB3Ys SBJICHUS M30MEPUH,
FOMOJIOTMH, aJLIOTPOIINH;

iy maccudmuz{posamt; XUMHUECKHE PeaKLuu B HEOpraHMUeCKON U OpraHnyecKon
XUMUH IO Pa3/MYHBIM OCHOBAHWAM U YCMAHAGNUGANTb crienuuKy THIOB Peakiii oT
001Iero Yepe3 0COOEHHOE K eIMHUYHOMY;

it xapaxmepu?osamb IUAPOIM3  Kak crienmUUHBIH  OOMEHHBIH TpoLece 1
packpwiéamp €ro poib B SKMBOM 1 HEKUBON MPHPOJE;

__ xapaxmepu3oeamb  JJIEKTPOIM3  Kak crielMpUUHBIA  OKHCIUTENBHO-
BOCCTAHOBMTENBHDIH IPOLECC U OMPENENITH Ero MPaKkTHieckoe 3HAYCHHE,

L xapakmepuzoeant KOPPO3HUIO MeTaNIoB KaK OKUCJIUTENBHO-
BOCCTAHOBUTEHBII MIPOLECC U npeonazams crocoObl 3alUThl OT HEE;

— Knaccuguyuposamy HEOPraHuIecKue u OpraHMYecKue BeIecTsa;

_ xapaxmepuzoeamy OOWME XUMHUCCKHC cBOWCTBA BKHEHIIMX KJIAcCOB
HEOPraHUYECKHUX ¥ OPraHH4eCKuX coeMHenHuit B IIaHe OT o0uIero uepes 0COOEHHOCTD K
€JIMHIYHOMY

L LCnOnb306aMb 3HAKOBYIO CHCTEMY XHMUUYECKOro sA3blka Ui OTOOpaYKEeHUs
cocraBa (XMMHUUYCCKHE (opMyJIBI) 1 CBOHCTB (XUMHYECKUE ypaBHEHHs) BELIECTB;

— ucnonv3oéame TIpaBuUia W HOPMBI MEKIYHAPOIHON HOMEHKJIATYphl UL
asBaHuil BemecTs o dopMynam u, Hao0OpoT, LA COCTaBJIEHMST MOJICKYJISPHBIX 1
CTPYKTYPHBIX GOpMYJI coeIMHeHMI 0 NX Ha3BaHUAM;

. —  3uamb | TPUBMAIBHBIE HA3BAHUA pakHeillupx B OBITOBOM  OTHOLICHWH
HEOPraHMYEeCKIX U OPraHUueCKUX BEIIECTE;

—  xapaxmepu3oéamb  CBOWCTBa, nojyyeHne ¥ MPHMEHEHHE BOKHEHIIMX
[pe/icTaBuTeNell KJIaCCOB  OPraHimieckix coeJMHEHNH (QIKAHOB, AIKEHOB, AIKMHOB,
A/IKAJMEHOB, ApOMATHYECKHX  YIICBOIOPOJIOB,  CTAPTOB, (eHOIIOB,  AJBICTUIIOB,
NpEeNbHBIX  OJHOOCHOBHDIX KapOOHOBBIX ~ KUCJIOT,  CJOMHBIX 5GUpOB M IKUPOB,
YI71eBOJOB, AMUHOB, AMUHOKHCIIOT);

—ycmanaseiueams  3aBUCHMOCTD JKOHOMMKM  CTpaHel  OT 100BIUM,
TPaHCIOPTUPOBKU K riepepaGoTKi YTIIEBOJIOPO/IHOTO CRIPbi (HedTH ¥ NPUPOJHOTO rasa);

—  DKCIEpUMEHTATbHO noomeepocoams  COCTaB ¥ cBOMCTBA  BOKHEHLINX
npe/cTaBuTe el N3YYCHHBIX KIaccoB HEOpraHUYECKMX M OPraHMuECKUX BEIICCTB c
COBTIOICHIEM NPaBIJT TEXHIKH 5e30MacHOCTH UL paGoThl € XMMHUYECKHMH BELLECTBAMMU
u naGppaT(ﬁ)beM 060]‘)}/30133.}1146,\4;

. -1 xapaxmepuspeamp CKOPOCTb XUMHUECKOil peakuuu M e€ 3aBHCHMOCTb OT
pasiuuHEIX HaKTOPOB;

| _xapakmepu306amp XUMHUECKOE PABHOBECHE U ero cMelleHHe B 3aBUCHMOCTH OT
pa3iiMuHBIX (HAaKTOPOB;

—npou3eo0uns PACHUETbl MO XUMUUCCKNM dopMyTaMm M ypaBHEHMSM Ha OCHOBE
KOJIMYECTBEHHBIX OTHOLIEHHUIT MEsK/ly YIaCTHUKaMH XUMHYCCKAX peaxiuii;

__cobniooams TpaBhia SKOJIOTHUIECKOH 0e30MacHoCTH BO B3aMMOOTHOLIEHUAX €
OKpysKarolileii cpeoif npy oGpaleHnu ¢ XMMHUECKMMH BELIECTBAMH, MaTepuaiaMn U
TPOLECCAMH.





