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HJIaHI/IpyeMBIe pe3yJdbTaThl 0CBOCHUA yqeﬁnoro nmpeamMera

JIMYHOCTHBIE pPe3yJabTaThl OCBOCHHUS OCHOBHOM 00pa30BaTENbHON MPOTPaMMBI JIOJIKHBI
OTpakaTh:

1) poccHiicKyto TpaXJIaHCKYIO HICHTHYHOCTD, TATPHOTH3M, YBKCHUE K CBOEMY HAPOJY,
YyBCTBA OTBETCTBEHHOCTH niepen PoauHoN, ropaoctu 3a cBor Kpai, cBoro Poauny, npomnuioe u
HACTOsIIIee MHOTOHAIIMOHAILHOTO Hapoaa Poccuu, yBakeHHE TOCYIAPCTBEHHBIX CHMBOJIOB
(rep06, dnar, rumH);

2) TPaXJaHCKYIO TO3UIMI0 KAaK aKTUBHOTO M OTBETCTBEHHOTO 4JICHA POCCHIICKOTO
o011ecTBa, 0CO3HAIONIETO CBOM KOHCTUTYIIMOHHBIE TIpaBa U 00S3aHHOCTH, YBAXKAIOIIETO 3aKOH U
MPaBONOPS/IOK,  OONagaroIero  4YyBCTBOM  COOCTBEHHOTO  JIOCTOMHCTBA,  OCO3HAHHO
MPUHUMAIOIIETO TPAJAWIMOHHBIE HAIMOHAIBHBIE W OOIIEYeIOBEYECKHEe T'YMaHHCTHYECKUE U
JIeMOKpaTU4YeCKUe [IEHHOCTH;

3) rOTOBHOCTH K ClTy)eHUI0 OTeuecTBY, €ro 3alluTe;

4) chopMUPOBAHHOCTH MHUPOBO33PCHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM W OOIIECTBEHHOH NPaKTUKHA, OCHOBAHHOTO HA JIHAIIOTE KYIBTYp, a TaKKe
pa3nuyHbIX (OpM OOIIECTBEHHOTO CO3HAHHS, OCO3HAHHE CBOETO MeCTa B IOJMKYIBTYPHOM
MUDPE;

5) chopMHPOBAHHOCTH OCHOB CaMOPA3BHTHS M CAMOBOCIIMTAHHS B COOTBETCTBHH C
0OIIeYeTOBEUECKUME IICHHOCTSIMA W HJeallaMH TPaKIAHCKOTO OOIIecTBa; TOTOBHOCTH H
CIIOCOOHOCTH K CAMOCTOSITEILHOM, TBOPUYECKOM M OTBETCTBEHHOM JIEATEIHLHOCTH;

6) ToJiepaHTHOE CO3HAaHHWE M IOBEACHHE B TIOJHUKYJIBTYPHOM MHpPE, TOTOBHOCTH M
CIOCOOHOCTh BECTU JUAJIOT C IPYTUMH JIFOJbMHU, JOCTUIaTh B HEM B3aUMOIIOHUMaHUS, HaXOAUTh
o0mue 1enu U COTpyOHUYaTh Uil UX JOCTUIKEHUS, CIIOCOOHOCTh NMPOTUBOCTOSATH HAEOJIOTUU
IKCTPEMH3Ma, HAIlMOHAIU3Ma, KCeHO()OOUH, TUCKPUMHUHALIMU 110 COLMAIBHBIM, PEIUTHO3HBIM,
PacoBbIM, HALIMOHAJIBHBIM NPU3HAKaM U APYI'MM HEraTUBHBIM COLMAJIbHBIM SIBJICHUSM;

7) HaBBIKH COTPYAHUYECTBA CO CBEPCTHUKAMHU, IEThbMH MJIAJIIETO BO3PACTa, B3POCIBIMH
B 00pa30BaTeNbHOM, OOLIECTBEHHO I0JIE3HOM, Y4eOHO-HCCIIENOBATENbCKOM, MPOEKTHOW U
IPYruX BUJAX JEATEIbHOCTH;

8) HpaBCTBEHHOE CO3HAHHME U IOBEJCHHE HA OCHOBE YCBOCHHUS OOIIEUEIOBEYECKUX
LIECHHOCTEH;

9) roToBHOCTH M CIIOCOOHOCTH K OOpa30BaHHIO, B TOM YHCJIE CaMOOOPa30BaHHIO, Ha
IPOTSHKEHUU BCEH JKM3HU; CO3HATEJIbHOE OTHOLICHME K HENpephIBHOMY OOpa30BaHHUIO Kak
YCJIOBHIO YCIIEHIHOM MPO(ecCHOHAIBHOM U 00IECTBEHHOM AEATEIbHOCTH;

10) ocreTMveckoe OTHOLICHHE K MHpY, BKJIKOYAs OSCTETHKY ObITa, HAY4YHOTO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, OOLIECTBEHHBIX OTHOLIEHUH;

11) npuHATHE W peaM3aluio0 IEHHOCTeH 3J0pOoBOTO0 M 0Oe30macHOro obpasa >KU3HH,
NOTPEOHOCTH B (PU3UYECKOM CaMOCOBEPIIEHCTBOBAHUH, 3aHATHAX CIIOPTUBHO-03/J0POBUTENBHON
NeATeNbHOCTbIO, HENPHUATHE BPEAHBIX MPHUBBIYEK: KypeHHs, YHNOTpeOJeHUs aJKOToJis,
HapKOTHKOB;

12) OepexxHOe, OTBETCTBEHHOC M KOMIIETCHTHOEC OTHOLICHHE K (PU3HYECKOMY WU
MICUXOJIOTHYECKOMY 3/I0pPOBBIO, KaK COOCTBEHHOMY, TaK W JAPYIHX JIIOEH, YMEHUE OKa3bIBaTh
MIEPBYIO TIOMOIIIb;

13) oco3HaHHBIi BBIOOp Oynymeil mnpodeccun W BO3MOXHOCTEH —pealu3aiuu
COOCTBEHHBIX >KM3HEHHBIX IJIAHOB; OTHOIIEHHE K NMPO(EeCCHOHAIBHOM NESATETbHOCTH Kak
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BO3MOXHOCTM  y4yacTHsl B  PEUIEHUMM JIMYHBIX, OOIIECTBEHHBIX, IOCYIAapPCTBEHHBIX,
oOIIeHaIMOHANIBHBIX TPO0IeM;

14) copMUPOBAHHOCTH IKOJOTHYECKOTO MBILIUICHHS, TIOHUMAHHSI BIMSHUS COL[MATIbHO-
HKOHOMHYECKUX TPOLIECCOB HA COCTOSHUE NPUPOIHON M COLMAIBHOM cpejbl; mpuoOpereHue
OTIbITa 3KOJIOTO-HAIIPABJIEHHOM 1€ TEIbHOCTH;

15) oTBEeTCTBEHHOE OTHOIICHHE K CO3JIAHUI0 CEMbH HAa OCHOBE OCO3HAHHOTO MPHHSTHSI
LIEHHOCTEN CEMEWHOM KU3HH.

MeranpeameTHble pe3yibTaTbl OCBOEHUSI OCHOBHOM 00pa3oBaTeIbHON IPOrpaMMBI
JOJIKHBI OTPAXKATh:

1) yMeHHe CaMOCTOSITEJIBHO ONPENeNATh LENU ACATCIBHOCTH U COCTaBJIATH ILUIAHBI
NEeSITeIbHOCTH;  CaMOCTOSTEIbHO  OCYILECTBISATh, KOHTPOJUPOBATH U  KOPPEKTHUPOBATH
NEeSITeNIbHOCTh; MCIIOJIb30BaTh BCE BO3MOXHBIE PECYPCHI Ui JOCTUKEHUS MOCTABICHHBIX LieJei
U peajn3aluy MJIaHOB JeSTEIbHOCTH; BIOMPATh YCIEIIHbIE CTPATETUH B PA3IMYHbBIX CUTYAIUsX;

2) yMeHHe TMPOAYKTHBHO OOIIAThCS W B3aWMOJICHCTBOBATh B IPOIECCE COBMECTHOM
NESITeIbHOCTH, YYUTHIBaTh MO3MIMU JPYTUX YYaCTHUKOB JIEATENbHOCTH, 3((HEKTUBHO
paspeniaTh KOH(IUKTHI,

3) BIajieHHE HABBIKAMU TI03HABATENILHOM, Yy4eOHO-HCCIIEA0BATEIbCKON M TMPOEKTHOM
NEeSITeNbHOCTH, HaBBIKAMHM  paspelleHus MnpoOsieM; CHOCOOHOCTh U TOTOBHOCTh K
CaMOCTOSITEIBHOMY MOUCKY METOJIOB PElIeHUs MPaKTUUYECKUX 3a/lad, MPUMEHEHHUIO Pa3IMYHbIX
METO/I0B NO3HAHMUS;

4) TOTOBHOCTh U CIIOCOOHOCTH K CaMOCTOSTEIBbHOW HH(OPMAIMOHHO-TTO3HABATEIBHOMN
NEeATeNbHOCTH, BIIQJICHUE HaBbIKAMHU IIOJIY4EHHUs HEoOXOoAMMOH HH(opManuu U3 cioBapei
pa3HbIX TUIIOB, YMEHHE OPHUEHTUPOBATHCSA B PA3JIMYHBIX UCTOYHUKAX MH(POPMALUU, KPUTHUECKH
OLIEHUBATh U MHTEPIPETUPOBATh MH(POPMAIHIO, TIOITYYaEMYIO U3 Pa3IMYHbIX HICTOYHUKOB;

5) yMeHHe WHCHONB30BAaTh CpPEACTBa HMH(POPMALMOHHBIX W KOMMYHHKAIMOHHBIX
texHousioruit (nanee - UKT) B pelieHMH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OPraHU3alOHHBIX
3ajad  C COOJIOZEHHEM TpeOOBaHUI SProOHOMHMKH, TEXHUKH O€30MaCHOCTH, T'MIUEHBI,
pecypcocOepexeHus, IPaBOBbIX U 3TUYECKUX HOPM, HOPM HH(OPMAIIMOHHOMN 0€301acHOCTH;

6) yMeHHe onpeessaTh Ha3HaYeHHEe U QYHKIMU Pa3IMYHbIX COLHATbHBIX HHCTUTYTOB;

7) yMEHHE CaMOCTOSITEIBHO OLICHHBATh M IPUHUMATh PEIICHHS, OIPEACIISIONINC
CTpPATETUI0 MOBEJCHHUS, C YIETOM T'PaKJAHCKUX U HPABCTBEHHBIX LIEHHOCTEH;

8) BnajeHKe A3BIKOBBIMHU CPEICTBAMH - YMEHHUE SICHO, JIOTHYHO U TOYHO W3JIararb CBOIO
TOYKY 3pEHMsI, UCIIOJIb30BATh a/ICKBATHBIE SI3bIKOBBIE CPEJICTBA;

9) BiaJeHHE HaBBIKAMU IIO3HABATEIILHOW PE(ICKCHH KaK OCO3HAHUS COBEPIIACMBIX
JeUCTBUI M MBICIIUTEIIbHBIX NPOLIECCOB, UX PE3YJIHTaTOB U OCHOBAHUI, I'PAHHIl CBOETO 3HAHUS U
HE3HaHMsI, HOBBIX NIO3HABATENbHBIX 33/1a4 U CPEACTB UX JOCTHKEHHUSL.

Conepxxanue y4eOHOro nmpeamera

Ba3oBbiii ypoBeHb. OCHOBBI OPraHN4YeCKOH XHMHH

[losiBneHne U pa3BUTHE OPraHUYECKOM XUMHM Kak Hayku. IIpenMer opraHuuyeckon
XUMUU. MeCTO U 3HaYeHHE OPraHUYECKON XMMUU B CUCTEME €CTECTBEHHBIX HayK.

XHMMHYECKOE CTPOCHUE KAaK IOPANOK COCIUHEHHUs aTOMOB B MOJIEKYJIE COTJIACHO UX
BAJICHTHOCTU. (OCHOBHBIE TIOJOXKEHUS TEOPUU XUMHUYECKOIO CTPOEHHUS OpPraHu4eCKHX
coenquHenuil A.M. byrnepoBa. YrinepoaHslii cKelleT OpraHndecko MoJiekyibl. KpaTHocTh
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XMUMHMUYECKON CBSI3U. 3aBHCHUMOCTb CBOMCTB BEIIECTB OT XMUMHYECKOI'O CTPOEHUS MOJIEKYIL.
Wzomepuss u u3omepsl. [lonarue o ¢ynkumonansHo#l rpymme. [lpuniune! kimaccudukanuu
OpraHMueckux coenuHeHuil. CucremaTryeckas MeEKIyHapoJHasi HOMEHKJIATypa W IPUHLIMIIBI
o0pa3oBaHus HA3BaHUN OPraHUYECKUX COCTUHECHUI.

Anxanbl. Cmpoenue monekyivl memana. ['oMOIOTudecKuid psii ankaHoB. ['omororu.
Howmenknarypa. M3omepust yriepoaHoro ckenera. 3aKOHOMEPHOCTH M3MEHEHUs] (PU3NUYECKUX
CcBOMCTB. XMMHYECKHE CBOICTBa (Ha NpHUMEpPEe METaHa M 3TaHa): PEAKIUH 3aMelleHUs
(rajoreHupoBaHuE), AECTUAPUPOBAHUSA KaK CHOCOOBI IMOJIyYEHHUS] BaKHEUIIMX COCIUHEHUN B
OpraHMyeckoM cHuHTe3e. ['opeHue MeTaHa Kak OJMH M3 OCHOBHBIX HCTOYHUKOB TeIlla B
MIPOMBIIIJIEHHOCTH U ObITy. HaxoxneHue B mpupoae U NpUMEHEHHE alKaHOB. [lowsamue o
YUKTIOANIKAHAX.

Ankenbl. Cmpoenue  MoNekyavl  dmuieHa. 1OMOJIOTHUECKHH  psJl  AJKEHOB.
Homenknarypa. M3omepus yriiepogHOro CKejleTa U IOJIOKEHHsI KPaTHOM CBSI3M B MOJIEKYIIE.
XUMHYEeCKHEe CBOMCTBA (Ha MpUMeEpe ATUJIEHA): PEeaKLUU MPUCOEeTUHEHUs (TaJoreHupoBaHue,
2uopuposanue,  TUApATALMS,  2UOPOANIO2EHUPOBAHUe)  KaK  CIOCOo0 MOJTyYEHUS
(YHKIIMOHATBHBIX TPOU3BOJHBIX YIJIEBOAOPOJOB, ropeHus. [lonmMepusanus sTuieHa Kak
OCHOBHOE€ HalpaBJjeHHE €ro HCMoyb30BaHus. [lomuaTHIIEH Kak KPYMHOTOHHAXKHBIA MPOIYKT
XMUMHUYECKOTO MPOU3BOJICTBA. [IpruMeHeHme 3TuieHa.

Ankaguensl M Kayuyku. [loHaTne 00 ankajgueHax Kak YIJIEBOJOPOAAX C JABYMS
IBOMHBIME CBsi3siMu. [lonmmmepusanust quBuHMiIa (Oytamuena-1,3) kak crnoco0 MOTydeHHUs
CHHTETHYECKOro Kaydyka. HaTypanbHblid 1 CHHTETHUECKUI Kaydyykd. BynkaHuzanus kaydyka.
Pe3una. [IpumeHeHune kaydyka v pe3vHbI.

Ankunbel. Cmpoenue Mmonekyrol ayemuneHa. ['OMOJOTMYECKUM PSAJ  aJKUHOB.
Homenknarypa. M3omepusi yriaepoJaHOro CKejlleTa M TMOJOKEHUS KpaTHOM CBSA3UM B
MoJsieKyne. XHMMHYECKHE CBOIcTBa (Ha NpUMeEpe aleTHIIeHA): peaklUud MPUCOETUHEHUS
(raJIOTeHUPOBAHUE, 2UOpUPOBanue, THUOAPATALUS, 2UOPOALOCCHUPOBAHUE) KaK  CIoco0
MOJIy4E€HHS MOJUMEPOB U JAPYTHX IOJIE3HBIX MPOAYKTOB. ['opeHue aneTuneHa Kak UCTOYHUK
BBICOKOTEMIIEPATYPHOTO TUIAMEHHU JJIsl CBAPKU U PE3KU MeTAIIOB. [I[puMeHenue aneruiieHa.

Apenbl. beH301 Kak mpencTaBUTENb apOMATHUYECKUX YIVIEBOAOPOAOB. Cmpoenue
MoneKkynibl OeH301a. XUMHUYECKHE CBOMCTBA: peaklMH 3aMelleHusl (raJloreHUpOBaHUE) Kak
croco0 MOJy4eHUs XUMUYECKUX CPEICTB 3alllUThl PAaCTEHUH, MPUCOECAUHEHUS (THUIPUPOBAHUE)
KaK JI0Ka3aTeNbCTBO HEIMpPENeIbHOro XapakTepa Oen3ona. Peakuus ropenus. [lpumenenue
OeH3ona.

Crnuptel. Knaccuduxarysi, HOMEHKIATypa, U30MepHsl CIUPTOB. MeTaHOJ UATAHON Kak
MIPEJICTABUTENN TPEAETbHBIX OJHOATOMHBIX CIIHPTOB. XHUMHUYECKHE CBOWCTBa (Ha mpuMepe
METaHOJIa M 3TaHOJIa): B3aMMOJCHCTBUE C HATpUEM KakK crnoco0 YCTAHOBJICHHUS HATUYHS
THJIPOKCOTPYIIIIbI, peakiys ¢ TajJoreHOBOJOPOJaMU KakK CIIOCOO IMOJydeHUs pacTBOpUTENEH,
JerupaTalus Kak crnoco0 MOJTydeHHUs STWieHa. Peakuus ropeHus: CIUpThl Kak TOIUIMBO.
IIpumenenne MeraHosia M 3TaHoja. PU3MOJIOrMYECKOE NEHCTBHE METaHOJA M 1TAHOJIA Ha
OpraHM3M UYEJOBEKA. OTWICHIVIMKOJIb W TIHUIEPUH KaK MPEACTaBUTENN IPEAEIbHBIX
MHOTOaTOMHBIX cnupTOB. KauecTBeHHas peakuus Ha MHOTOaTOMHBIE CIHPTBI U €€
IIPUMEHEHWE JUISl paclo3HaBaHUS TJIMIEPUHA B COCTAaBE KOCMETHUYECKUX CPEACTB.
IIpakTHyeckoe NpUMEHEHNE ATUIICHTJIMKOJIS U TJIULIEPUHA.



®enou. CtpoeHne MOJIEKYbl peHosa. BzaumHoe eiusanue amomos 6 Monexyie genoaa.
Xumuyeckue ceolicmea: 63aumooelucmeue ¢ Hampuem, 2UOPOKCUOOM HAmpus, OpoMOM.
[Tpumenenue peHomna.

Anpnerunpl. Metanans  (Qopmanmpaerun) W dTaHAUb  (AUETANBICTHI)  Kak
MIPEJICTAaBUTENN NPEAENbHbIX albAeruaoB. KauecTBeHHbIE peakiny HaKapOOHWIBHYIO TPYIITY
(peakmust  «cepeOpstHOrO 3epkaja», B3auMmojeucTBHe ¢ ruapokcuaoM wmeau (1) u ux
IIpUMEHEHHE U1 OOHAPYKEHUsI MIPEAEIbHBIX AJBIAECTUOB B MPOMBIIIJICHHBIX CTOUYHBIX BOJAX.
ToxcuunocTs anpaerunos. [Ipumenenue popmanbaeruia u aleTaabaeruja.

KapOoHoBble KHMCIIOTBI. VYKCYCHas KHCIIOTa KaK IPEICTaBUTENb MPEJeSIbHbBIX
OJITHOOCHOBHBIX KapOOHOBBIX KHCIOT. XHWMHYECKHE CBOMCTBA (Ha TIpUMEpPE YKCYCHOU
KHUCJIOTBI): pEaKlMM C METalllaMd, OCHOBHBIMHU OKCHIAMH, OCHOBAaHMSIMM M COJISIMM Kak
MOATBEP)K/IEHUE CXOJCTBA C HEOPraHMYeCKMMH KucioTtamu. Peakuus stepudukanum Kak
croco0 ModaydyeHus CiOXHbIX 3(upoB. Ilpumenenue ykcycHoil kuciotel. [IpeacraBinenue o
BBICHIMX KapOOHOBBIX KUCIIOTAX.

Cnoxuple 3¢upsl U xupbl. CrloXxHBIE 3QUPbl Kak MNPOAYKTHl B3aUMOJEHCTBUS
KapOOHOBBIX KHCJIOT €O crnupTamu. llpuMeHeHHe CIOXHBIX J(PUPOB B MHUIIEBOM U
nap@roMepHOH MPOMBIIUIEHHOCTH. JKUpBl Kak CJIOXKHBIE 3(QUpbl TIULEpPUHA M BBICHINX
KapOOHOBBIX KHUCJIOT. PacTuTenbHble M IKUBOTHBIE JKHpBI, HX cOCTaB. Pacmno3HaBaHue
pPacTUTENBHBIX >KMPOB Ha OCHOBAaHMM HX HEIpeNelbHOro xapakrepa. [IpumeHeHHE >KHUPOB.
I'unponus uaM OMbUIEHHE KUPOB KaK CIOCOO MPOMBIIIJIEHHOTO IMOJIYYEHUS! COJIEH BBICIIMX
KapOOHOBBIX KHCIOT. MBIJIA KaK COJM BBICHIMX KapOOHOBBIX KHUCIOT. Morommue CBOHCTBA
MBbLJIa.

Yrnepoapl. Knaccudukanus yrineBonoB. Haxoxxaenue yrieBogoB B npupoje. [ roko3a
KaK anmpJeruaocnupt. bposkenune rimroko3bl. Caxaposa. [uodpoausz caxaposwvl. Kpaxman u
LEJUTI0NI03a KaK OMOJIOTHYECKUE MOJIMMEphl. XUMUYECKHEe CBOMCTBA Kpaxmaja W IeJUTF0JIO3bI
(rugponus, KaueCTBEHHAs! peaklus ¢ HOJ0M Ha Kpaxmall U ee IpUMEHEHUe JUIsl OOHapyKEHUS
KpaxMaja B mpoaykrax nutanus). [Ipumenenue u 6uonorudeckas poib yrieBoaoB. [lonstue
00 UCKYCCTBEHHBIX BOJIOKHAX Ha IMPUMeEpE alleTaTHOIO BOJIOKHA.

WNnentuduxaius opraHndeckux COCAUHEHUN. [ eHemuueckas c6si3b MenHcoy Kiaccamu
opeaHudeckux coeourenuu. TUNBI XUMUYECKUX Peakuii B OpraHMueCcKOi XUMUHU.

AmuHOKuCIOTH U O6enku. CocTaB 1 HOMEHKIJIaTypa. AMHUHOKHUCIIOTHI Kak aM(OTepHbIe
opranuyeckue coeauHeHus. l[lentunnas cBs3b. buosiormueckoe 3Ha4Y€HHE O-aMUHOKHUCIOT.
ObnacTy mpuUMEHEHUS aMHHOKHMCIOT. benku kak mnpupojHsie OuomnonumMepsl. CocTtaB u
CTpoeHHe OelKOB. XUMHUYECKHE CBOICTBa OEIKOB: TUIAPOIH3, NeHaTypauus. OOHapyxeHue
0eNKOB MpU TOMOIIM KadeCTBEHHBIX (LBETHBIX) peakuuii. [IpeBpaimieHusi OelKOB MHIU B
opranu3me. buonoruueckue QpyHKIUN OENKOB.

TeopeTnueckne 0CHOBBI XMMHUH

Crpoenne BemectBa. CoOBpeMEHHass MOJEIb CTPOCHHA aTroMa. OJIEKTPOHHAs
KoHurypauus aroma. OcHoeHoe u 6030ydcoeHHble cocmoanus amomos. Kiaccupukarus
XUMHYECKHX JJIeMEHTOB (S-, p-, d-amemeHThl). OCOOCHHOCTH CTPOCHHUS DHEPreTHYSCKHX
ypoBHelr atomoB d-aiemeHTOB. llepuoauyeckas CcHCTeMa XHMHYECKHX  3JIEMEHTOB
.. .Menneneesa. @usznueckuit cmbic [lepuoanueckoro 3axona /[.M.Menneneesa. IIpuunnsl
U 3aKOHOMEPHOCTH W3MEHEHMS CBOMCTB JJIEMEHTOB W MX COEAMHEHUN IO IEepHoJaM |
rpynmnaM. OJEKTPOHHAs MNpUpoJa XUMHMUYECKON CBS3U. OJIEKTPOOTPULIATENBHOCTh. Bubl
XUMUYECKON CBSA3M (KOBAJIEHTHAs, MOHHAs, METAIJIMUECKasi, BOJOPOIHAs) U MEXaHU3MBbI €€
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obpazoBanus. Kpucmaniuueckue u amopguvie gewgecmea. Tunvl KpUCMALIUYECKUX DPeULemOK
(amomHasn, MONEKVIAPHAs, UOHHASA, MEemALIu4yecKkas). 3asucumocms @uauyeckux ceoucme
geujecmea om muna Kpucmaniiudeckou pewiemkuy. IlpudarHbpl MHOT00Opa3usi BEIIECTB.

XuMHuueckue peakiuu. [ oMoreHHble U reTeporeHnbie peakiuu. CKOpoCTh peakiuu, ee
3aBUCHMOCTh OT PA3IMYHBIX (PAKTOPOB: TPUPOIBI PEArHPYIONIUX BEIICCTB, KOHIICHTPAIMH
pearupyromux BeIIeCTB, TEMIIEPaTyphl, IUIOMIAAN PEAKIMOHHOW TOBEPXHOCTH, HATUYHS
Karanuzatopa. Posb Karanmu3aTopoB B TIPUPOJEC W MPOMBIIUIEHHOM IIPOM3BOJICTBE.
O6patumocth peakiuil. XUMHUYECKOE pABHOBECHE M €ro CMEHIeHHE TMoJ JACUCTBUEM
pa3nuYHbIX (AKTOPOB (KOHIICHTpAIMS PEarceHTOB WM TPOJAYKTOB pEaKIWH, JaBIICHUE,
TeMmreparypa) JUisi CO3JaHHsl ONTUMAIbHBIX YCIOBHUH MPOTEKAHWS XWMHUYECKHX IPOIECCOB.
Jucnepcnuvle cucmemvl. [lonamue o konnouoax (3o1u, 2eau). Memunuwvie pacmeopul. Peakuuu B
pacTBOpax JJIEKTPOJIUTOB. pH pacTBOpa Kak IOKa3aTeldb KUCIOTHOCTH cpenbl. [ maposu3
cojied. 3HaueHWe THUJIPOJM3a B OMOJOrMYECKHX OOMEHHBbIX mporeccax. OKUCIUTETbHO-
BOCCTAHOBUTENbHBIE  PEAKIMM B  MPUPOJE,  MNPOU3BOACTBEHHBIX  IMpoIleccax U
KU3ZHEACSITEIIbHOCTH OpPranu3MoB. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA MPOCTHIX
BEIIECTB — METAJUIOB TJIABHBIX W TOOOYHBIX TOATPYII (Meb, KEJIe30) M HEeMETaJlJIOB:
BOJIOpOJIa, KUCTIOPOJa, TaJIOTEHOB, Cepbl, a3oTa, (ocdopa, yriepoma, kpemuus. Kopposwus
METaJUIOB: BHJIbI KOPPO3WH, CIIOCOOBI 3allUThl METAJUIOB OT KOPPO3HUH. IDIeKMpoau3
pacmeopos u pacnnasos. llpumenenue 21ekmpoausa 8 NpoOMbIULIEHHOCHU.

XuMuA 1 )KU3Hb

Haydnpie MeToip1 O3HaHUS B XUMUH. McTouHnkn Xxumuueckoir nHpopmanun. [Tonck
nH(pOpMaLlUY 10 HA3BaHUSIM, UJIECHTHU(PUKATOpaM, CTPYKTYpHBIM dopMynam. MoenrpoBaHue
XMUMHYECKUX IPOLIECCOB U SIBICHUM, XUMUYECKUU aHaiu3 u cuHme3 KaK METOJIbl Hay4HOIO
MO3HAHUSL.

Xumus u 310poBbe. JlekapcTBa, (hepMEeHTHI, BATAMHUHBI, TOPMOHBI, MUHEPAJIbHBIE BOJIBI.
[IpoGiiemMsl, cBsi3aHHBIE C PUMEHEHHUEM JIEKAPCTBEHHBIX IpernapaTtoB. BpeaHbie NMPUBBIUKU U
(dakTopbl, paspylallue 3J0poBbe (KypeHue, ymoTpeOJeHHe alKoroJii, HapKOMAaHMHS).
ParmmmonansHoe nutanue. [{uwesvie 0obasku. OCcHoBbl NuULe8ol XUMull.

XuMHS B IOBCEAHEBHOM XU3HHU. Moromue u guctsmme cpeactsa. Cpeocmea 60pvovl ¢
ObLIMOBLIMU  HACEKOMbIMU:  peneiieHmul, uxncekmuyuosl. CpeacTBa JTUYHOW TUTHUEHBI U
kocMeTuku. [IpaBuia 6e3omacHoil paboThl ¢ €IKUMH, TOPIOYUMHU U TOKCUYHBIMU BEIIECTBAMU,
CpeacTBaMu OBITOBON XUMUHU.

XUMHSA U CelbCKOE XO034KiCTBO. MuHepanpHble U OpraHuveckue yaoOpeHwus.
CpencTtBa 3amuThl pacTeHUA. XUMUS U dHepreTuka. [IpupoaHpie HCTOYHUKHU YIIIEBOJOPOJIOB.
[Ipupoansiii U nomyTHBIA HeTAHON Ta3bl, UX COCTaB U UcHoiib3oBaHue. CoctaB HEDTH U ee
nepepabotka. Hedrenpomykrel. OxTanoBoe umcio OeH3mHa. OxpaHa OKpYXKaromie cpeibl
npu HedTenepepaboTKe U TPAHCIOPTUPOBKE HEPTEHPOAYKTOB. ANbTEPHATUBHBIE NCTOYHHKHU
SHEPrUH.

Xumusa B crpoutenbctBe. llement. beron. [lonbGop oNTHMAalbHBIX CTPOUTEIHHBIX
MaTepuasIoB B IPAKTUYECKOMN NEATENBHOCTH YEIOBEKA.

XUMHSL M IKOJOTusA. XHUMHUUYECKOE 3arpsi3HEHHE OKpYXalolled Cpeapl M €ro
nociencteus. Oxpana ruapocdepsl, mouBbl, atMochepsl, GIOpbl U (hayHBI OT XUMUYECKOTO
3arps3HEHUSL.

Tunsl pacyeTHbIX 321a4:

Haxoxpaenue MonekynsipHoi (GopMyabl OpraHHYECKOTO BEIIECTBA MO €r0 TUIOTHOCTH U
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MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXO/ISIIUX B €r0 COCTaB, UJIU MO MPOAYKTaM CTOPaHUSI.

Pacuetsl maccoBoif 10J11 (Macchl) XUMUYECKOTO COCIMHEHUS B CMECH.

Pacuetsr Maccel (00beMa, KOJTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIUU, €CIIA OJTHO W3
BEIIECTB JIaHO B M30BITKE (MMEET IPUMECH ).

PacueTrsl MaccoBoii WM 0OBEMHOM JI0JIM BBIXOJIAa MPOJAYKTA PEAKIIUHA OT TEOPETUUCCKU
BO3MOJKHOTO.

Pacdets! TemoBoro 3¢ dexTa peakuuu.

PacueTrsl 00beMHBIX OTHOIIICHUH Ta30B MIPU XUMHUUYECKUX PEAKITUSIX.

Pacuersr mMacchl (00beMa, KOJIMYECTBA BEIECTBA) MPOAYKTA PEAKIUHU, €CIU OJHO W3
BEILIECTB JIaHO B BUJIE PACTBOPA C OMPECICHHOW MacCOBOM JI0JIel paCTBOPEHHOTO BEIIECTBA.

IIpuMepHbIe TEMbI NIPAKTHYECKUX PA0OT (HA BLIOOP yuuTeIsl):

KauectBenHoe ompeneneHue yriepoja, BOAOpOJAa M XJOopa B  OPraHUYECKUX
BeIlleCTBaX.

KonctpynpoBanue mapocTepKHEBbIX MOJIEIICH MOJIEKYJT OPTaHUYECKUX BEIIECTB.

Pacnio3naBanue miaacTMacc U BOJIOKOH.

[Tony4yeHne HCKYCCTBEHHOTO TIENKA.

Pemenne skciepuMeHTAIBHBIX 33719 HA MOJTYYCHUE OPTaHUYECKUX BEIIECTB.

Pemenne sxcriepuMeHTaNbHBIX 3a/1a4 HA PaClIO3HABAHNE OPTaHNYECKUX BEIIECTB.

Unentuduxamus  Heopranmyeckux  coeauHeHui. Ilomyuenme, coOupanue u
pacro3HaBaHHUE ra3oB.

Pemrenne  skcnepumeHTanbHBIX — 3a7ad no  TeMe  «Metamwiey.  Pemenue
JKCIIEpUMEHTAIIBHBIX 3a7a4 110 TeMe «Hemeramby.

Pemrenne skcnepumeHTanbHBIX 3aAad 1Mo TeMme «['eHeTmdeckas CBSI3b MEXKIYKIIaCCaMH
HEOPraHUYECKUX COCAUHEHUIN.

Pemrenne skcnepumeHTanbHBIX 3aAad 1Mo TeMme «l['eHeTmdeckas CBSI3b MEXKIYKIIaCCaMH
OpPraHUYECKUX COECIUHEHUI.

[Tonydyenune sTriieHa U U3ydeHHE €ro CBOMCTB. [loiydeHue yKCYCHOM KHUCIIOTHI U
HU3y4YeHHE €€ CBOUCTB.I uaposus3 sKupos.

N3roTtoBnenune Mputa pyqyHoi paboThl. XUMUSI KOCMETUYECKUX CPEJICTB.

Hccnenosanme cBoUcTB 0enK0B.OCHOBBI MUILIEBOM XUMUU.

HccnenoBanue numieBbix 100aBOK.

CBoiicTBa OIHOATOMHBIX 1 MHOTOQTOMHBIX CHUPTOB. XMMUYECKUE CBOMCTBA aJIbJETUIOB.

Cunres cnoxxHoro 3¢upa.l uaposus yraeBoaos.

YcTpaHneHue BpeMeHHOM )KeCTKOCTH BOBI.

KauecTBeHHbIE peakliiy Ha HEOPraHUYECKUE BELIECTBA U UOHBI.

HccnenoBanue BAUSHUS pa3TUYHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKOMPEAKIINH.

Omnpenenenre KOHIEHTPAIIUU PACTBOPa aCKOPOMHOBON KUCIOTHI METOIOMTUTPOBAHHS.

TemaTuyeckoe NIAaHMPOBAHUE

10 knace
Neni/n Tema ypoka Coaeprxkanue/3JIeMeHTBI COEeP/KAHUSA
1. [IpenMer opraHuuecKoil XuMuH. Opranundeckue BeElIECTBA: IPUPOHBIE,
HCKYCCTBEHHBIE " CUHTETHYECKHE.
Oco0eHHOCTH  coCTaBa W CTPOEHUS




OpraHuYecKux BellecTB. Buramusm u ero
kpax. [lonsTue 00 yrieBoaopoax.

Jlemoncmpayuu. IInaBnenue,
00yriiMBaHUE U TOpPEHUE OPraHUYECKUX
Moaenu

BCIICCTB. MOJICKYJI

OpraHUYeCKUX  COEIMHEHUH  pa3HbIX
KJIaccoB (IIapoCTepKHEBbIE M 00BEMHBIE).
OnpeneneHue  3JEMEHTHOIO  COCTaBa
oprannyeckux coenuuenui. [loptpersr A.
M.byrneposa, 11.51.bepuennyca,

®.Bénepa

OcHoBHbIE MOJIOKEHHUS TEOpUHU

xuMudeckoro crpoenusi A.M.bytieposa.

OcHoBHbIE MOJIO’KEHUS TEOpUU
XMUMHUYECKOTO CTPOEHUS
A.M.Bbytneposa. BaneHTHOCTS.
CtpykTypHble (QOpMYNIBI — TIOJHBIE U
cokpaménnsie. [Ipocteie (oanHapHbBIE) U
KpaTHbIe ([IBOITHBIE M TpPOMHBIE) CBSI3M.
MN3omepsr u  wusomepus.  B3ammuoe
BJIUSTHUE aTOMOB B MOJIEKYJIE.
Llemoncmpayuu. IlopTpeTsl
A.M.bytneposa, O.Dpanknana,
®.A Kekyre.

Jlabopamopuvie onvimul. W3roToBieHHE

MO/JIeTIel OPTaHUYECKUX COEIUHEHMI

Arnkanpl. ['oMonormueckuit

pin  wu
(uznueckue cBOiCTBa.

Ankagpl. XHUMHYECKHE CBOMCTBA U

IIOJIYYCHHUC.

['omosiornueckuii  psiji aJKaHOB M €ro
ob6mas ¢opmyna. CTpyKTypHasi H30MEpHs
YIJIEPOTHOM LEOH. Panukainel.
Howmenkinarypa XuMuyecKue
CBOMCTBA aJIKAHOB:

AJIKaHOB.
rOpeHue, peakluu
3aMeleHusl (raJloreHUpPOBaHKe), PeaKlus
pa3IoXKEeHUS MeTaHa, peaxus
JIErUIpUPOBAHUS dTaHA.

l'openue ankaHoB u3

ra3zoBoi

Jlemoncmpayuu.

pe3epByapa
OTHOIICHUE alKaHOB K OpOMHOM BoOJe

3aXKHUI'aJIKH.

pacTBOpY NepMaHraHaTa Kajus.
Jlabopamopnvie onvimul. OOHapyx eHHE
IPOAYKTOB TOPEHUS CBEUYH

AJIKEHEI.

OtuneH. 1'OMOIOTHYECKU psAJl aJIKEHOB.
Homenknarypa. CrpykTypHas H30Mepusi.
[TpoMBIIITIEHHOE ~ MOJIyYEHUE  AJIIKEHOB:
KPEKHMHI U JICTUAPUPOBAHHME aJIKAHOB.
Peaknust nermaparanuu 3TaHoNa, Kak




Ankensl. XVWMHUYECKHE CBOMCTBa
MOJy4eHHE.

u

nabopaToOpHBIN croco0 MOJTy4EeHUS
sTwieHa.  Peakuuu — mpucOeAMHEHHS:
ryuapaTanus, TUAPOrajIoreHUpPOBaHUE,
raJloreHUpOBaHUE, HOJIMMEPU3ALINH.
[IpaBmiio  MapkoBHuKOBa.  OkuciaeHUe
ankeHoB. KauecTBeHHBbIE peakuMM Ha
HeNpeesIbHbIE YTIIEBOAOPO/IBL.
Jlemoncmpayuu. I'openne ATUJICHA.
KauecTBeHHBIE peakluu Ha JIBOMHYIO
CBSI3b! obeclBeUnBaHUE ATUJIEHOM
pacTBOpPOB IMEepMaHraHaTa Kajiusl U
OpOMHOM BOJBI

AJKagueHbl.

Kayuyxn.

Homenknatypa. Conpspk€HHBIE — HEHBI.
byramuen-1,3, H30TIpPEH. Peaxiusa
JleGeneBa.  Peakumm  mpucoemuHEHUs
ankagueHoB. Kaydyku: HaTypajbHBIN,
CUHTETUYECKHE (OyTaareHOBBIH,
M30MPEHOBHIN). Bynkanuzauus kaydyka.
Pe3una. D00HHUT.

Lemoncmpayuu. Konnexuns «Kayaykn».
Jlabopamopuvie onwvimsi. VccnenoBaHue
CBOICTB Kay4yyKOB

AJIKUHEL.

10.

AJKUHEL. XMMHAYECKHE CBOMCTBA.

OO6mras XapaKTEPUCTHKA
TOMOJIOTHYECKOTO psna. Crioco6b1
00pa3zoBaHus Ha3BaHUU QJIIKUHOB.
XUMUYECKHE  CBOMCTBaalleTHIICHA!
TOpEHHE,  pEaKluu  MPUCOCAUHCHHUS:
TUAPOTAIOTCHUPOBAHHME,
rajoreHMpoBaHue, ruapaTanus (peakius
KydepoBa), — ero mnoaydyeHue U
NpUMEHEeHHe. BuHumxmopuax W e€ro
MOJIMMEPU3AITUS B MTOJTUXIOPBHHUIL
Lemoncmpayuu. IlomydyeHue aneTuicHa
peaknmMer THApoJM3a KapOuaa KajbIlvs.
I'openne  amerwiena.  KauecTBeHHbIC
peakiuu Ha TPOUHYIO CBSI3b:
obecliBeYnBaHUE alleTHIIEHOM PacTBOPOB
nepMaHraHaTa Kajaus U OpOMHOM BOJIbI

11.

ApeHBI.

ben3onn, Kak IpeJCTaBUTENh
apoMaTU4eCKUuX YIJIEBOZOPOJIOB.
CrpoeHue ero MOJEKylabl M CBOWMCTBA
¢u3nueckue M XHMMUYECKHE CBOMWCTBA:
TOpEHUE, pEeaKIuu  3aMelleHuss  —
raJIOr€HUPOBAHHUE, HUTPOBAHHUE.
[TonyyeHnue u npuMeHeHHe OeH301a.




Jlemoncmpayuu. ViccnenoBaHue CBOMCTB
OeH30Jla € IIOMOUIBIO OBITOBOTO
pactBoputeisa «CoybBEHT»

12.

[IpupoaHBIA U IOITYTHBIN I'a3bl.

Cocras MIPUPOTHOTO rasa. Ero
HaxoxjaeHue B mpupoze. IlpenmymecTa
MIPUPOJTHOTO raza  Kak  TOIUIMBA.
XuMudeckass TiepepaboTka TPHUPOTHOTO
ra3a: KoHBepcus, nupoim3. CuHTe3-ra3 u
€ro NMpUMCHCHHE.

[TomryTHbie Ta3wl, ux coctan. [lepepaboTka
MOMYTHOTO Tra3a Ha (Ppakiuu: Cyxoil ras,
npomaH-OyTaHoBasi ~ CMeCh,  Ta30BbIN
OCH3UH.

Jlemoncmpayuu. Kapra MOJIE3HBIX
nckonaeMmbix PO

13.

Hedts 1 ciocoOw1 €€ mepepaboTky.

CocraB Heptm wu e€ mepepaboTka:
MIepPEeroHKa, KPEKHUHT, pUGOPMUHT.
Hedrenpoayktel W WX  IOJyYCHUE.
ITonsiTne 00 OKTaHOBOM qucIe.
XAMHYECKHE  CHOCOOBI  TOBBIIICHHS
KayecTBa OCH3MHA.

Hemoncmpayuu. Konnexnus «Hedts u
He(TempoOayKTh», BUACOPPArMEHTH U
cnaiiael «Ileperonka nedtu». Kapra
MTOJIE3HBIX NCKOMAaeMbIX PO

14.

Kamennsriit yrosib u ero nepepadoTka.

KokcoBanue KaMEHHOTO yIjIsi M €ro
MPOJYKThI: KOKCOBBIM Ta3, aMMHaydHas
BOJIa, KAaMEHHOYrOJbHAas CMOJIa, KOKC.
["a3udukanys KaMeHHOTO YIJIsl.
Jlemoncmpayuu. Konnekiust «KaMeHHBIN
yroib W TOPOAYKTHI €ro MepepadoTKm».
BuneodparmenTst " clanabl
«KoKkcoxumuyeckoe npou3BOJICTBOY

15.

[ToBTOpEeHUE M 0600IICHNE.

TeCTI/IpOBaHI/Ie, PECUICHUC 3aJa4 u
ynpa;xHeHI/Iﬁ 10 TEMC

16.

O,Z[HOEITOMHLIG CIIUPTHI.

DyHKIMOHAIbHAS TUAPOKCHUIIbHAS
rpynra. I'omonornueckui pAn
MPEAEIbHBIX  OJHOATOMHBIX  CIIUPTOB.
W3omepust mosnokeHus: (QyHKIIMOHATBHOM
rpynnsl. Bogopoasas cBsi3b. XUMUYECKUE
CBOWCTBA CHUPTOB. AJbJErUaHAas Tpymma.
Peakumst  arepudukanumu, CJIOKHBIE
a¢upsl. [Ipumenenne cnupros. JlelicTBue
METWJIOBOTO ¥ AITUJIOBOTO CIIUPTOB HA
OPraHu3M YeJIOBEKa.
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Hemoncmpayuu. OxucieHue cnupra B
QJIBJICTUI.

Jlabopamopmuvie  onvimul.  CpaBHEHHE
CKOPOCTH MCIIAPEHUS BOJIBI U 3TAHOJIA.

17.

MHOroaroMHbI€ CIIMPTHI.

OTWICHIJINKOJIb,  KaK  MPEICTAaBUTEIb
JIBYXaTOMHBIX | 151 (S0)703 8 KaK
MPEACTaBUTENb TPEXAaTOMHBIX CIIHPTOB.
KauecTBennas peaxius Ha MHOTOQTOMHBIE
CIIUPTBI, WX CBOWCTBA, TMOJy4YECHUE U
npumenenue. [lonstue 06 anTudpuzax.
Jlemoncmpayuu. KadecTBEHHass peakius
Ha MHOTOAQTOMHBIE CITHPTHI.
Jlabopamopuvie onvimul. PacTBOpUMOCTH
TJIUIEPUHA B BOJIE

18.

denos.

Crpoenue, TmoJlyueHUWE, CBOWCTBA U
npuMeHeHne  QeHoma.  KadecTBeHHBIC
peakuuu Ha (QeHos. B3aumHOe BIUsHUE
aTOMOB B MOJIEKYJie (heHoa.

Jlemoncmpayuu. 3aBHUCHMOCTh
pacTBopuMOCTH (eHOJla B  BOJIE OT
TeMrepatypbl. Bzanmoneiicteue denona ¢
OpomMHOI Boso# 1 xmopuaom skeneza(Ill),
KaK KaueCTBEHHbIE PEAKIINH

19.

ANbIeruasl 1 KETOHEL.

@opmanpIeruT W aleTAIbACTHN, Kak
MPEICTABUTENN AJIBJAECTUIOB, COCTAB MX
MoJieKys1. @ yHKIIMOHAJIbHAS
KapOoHWIbHAs Trpymnma. KadecTBeHHBIC
peaknuu Ha  anpaeruabl.  CBOMCTBa,
MOJTy4YEeHHUE n MpUMEHEHUE
dbopmanpaeruaa n areTaibAeTuaa.
Peaknun MMOJIMKOHICHCAITNH JUTSE
dopmanpaeruaa. [lonarue o keroHax Ha
MpUMeEpe aleToHa.

Jlemoncmpayuu. Peakuuu cepeOpsHOTO
3epKajla U CO  CBEXKENOJYyYEHHBIM
ruapokcuaoM Meau(Il) mpu HarpeBaHuu,
KAaK KaueCTBEHHBIE PEaKIIMU Ha
albAeTUIbI

20.

KapOoHOBbIE KUCTOTHI.

I'omonornueckuii  psa = OpeIenbHBIX
OJTHOOCHOBHBIX ~ KapOOHOBBIX  KHCIIOT.
Kupnble kucnoTel. XMMHUYECKUE CBOMCTBA
KapOOHOBBIX  kHchoT. llomyuenue u
IIPUMEHEHUE MYPaBBUHOW U YKCYCHOH
KHCIIOT.

Hemoncmpayuu. O6pasibl MypaBbHHOM,
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YKCYCHOM, MaJIbMUTUHOBOU 51
CTEapUHOBOM KUCIIOT U UX PAaCTBOPUMOCTD
B BOJIE.

Jlabopamopuvie onvimvl. XUMHUUYECKHE
CBOWCTBA YKCYCHOM KHCIIOTBI

21.

CrnoxHble 3QUpHI.

22.

Kupsr.

Peakuus TEpUPUKALINH. CrnosxHble
a¢upsl. JKupbl, UX COCTaB U THAPOJIH3
(KUCJIOTHBIK W 1IeNo4HOM).  Mbuia.
I'uppupoBanue KUpoB.

Jemoncmpayuu. Koyulekuusi  CIOKHBIX
apupoB. Kosmneknus xupoB. OOpasiisl
TBEPIIOTO M KUJKOTO MBLJIA.
Jlabopamopuvie onvimsi. OnpenerneHue
HENpPeeIbHOCTU PACTUTENILHOTO Macia

23.

YrnesBoasl.

VYraesoasl. MoHocaxapubl. ['r0k03a Kak
aITbACTUIOCTIUPT. CopOwur.
MOJIOYHOKHUCIIOE W CIIUPTOBOE OpOXKEHHE.
®otocunre3. [ucaxapuasl. Caxaposa.
[Tomcaxapuapl: Kpaxmal, IeUTI0I03a.
Jlemoncmpayuu. ANbIETUIHBIE CBOWCTBA
U CBOICTBAa MHOTOATOMHBIX CIHPTOB
[JIIOKO3bl B PEaKUusX C TUIPOKCHIIOM
meu(Il). Unentudukamus kpaxmana.
Jlabopamopuvie onvimel. W3roTOBICHUE
KpaxMaJIbHOTO KJIeicTepa.
Unentuduxanms Kpaxmana KakK
KOMITOHEHTa HEKOTOPBIX MPOIYKTOB
MUTaHUS

24,

AMUHEL

AmMuHOrpynmna. AMHUHBI TpeleibHbIE U
apomarnueckue. AHunuH. Ilomyuenue
aMuHOB. Peaknus 3unuHa. XUMHYECKUE
CBOMCTBA U IPUMEHEHNE aMUHOB.
Lemoncmpayuu. Iloptper H.H.3ununa.
Komnnekuuns aHUIMHOBBIX KpacUTeNen.
Jlabopamopuvie onvimul. W3roToBieHHe
MOJEJIe MOJIEKYJl aMUHOB

25.

AMWHOKHCIIOTEL.

AMMHOKHUCIOTBI, COCTaB HMX MOJIEKYl1 U
CBOIiCTBa, KakK amM(pOTEepPHBIX
OPraHUYEeCKUX COCAUHEHUH. [ MunH, Kak
MIPEACTABUTEND AMUHOKUCIHOT. [lonyyenue
MOJUIIETUIOB peakuuen
MOJUKOHICHCAIINH. ITonsTHe 0
MENTUIHOMN CBSI3U.

Jlabopamopnvie onvimul. VI3roToBieHue
MOJIETIM MOJIEKYJIBI TIIULAHA
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26.

benku.

CrpoeHne MOJEKyn OENKOB: MepBUYHAS,

CTPYKTYPBI.
KauecTBeHHBIE peakuuu Ha OeNKH, HX

BTOpUYHAA MW TpPCTUYHAA

TUAPOJIN3, ICHATYpAIHs U OMOJOTUIECCKHE
(GyHKIMH.
Jlemoncmpayuu. KadyeCTBEHHBbIE peaKUUH
Ha OeJIKu

27.

[IpakTnueckas pabora Nel.

Wnentndukanms OpraHu4eCcKuX

COEIMHEHUI.

Wnentuduxanus OPraHu4eCKuX

COEIMHEHUH

28.

[ToBTOpEeHue u 06001IEHNE.

TectupoBanue,  pelieHHWE  3amady = H

YIPA)KHEHHUH 110 TEME

29.

buorexnomorus.

PasButne OMOTEXHOJIOTHH. Tpu

HaIlpaBJICHUA OHMOTEXHOJIOTUH: TCHHas

(nnun reHeTHYEeCKas) WHKEHEPUS;
KJIETOYHAsl HHXEHepus; Ouosoruyeckas
VHXXECHEPUSL. I'enetnuecku
MoauduuupoBanabie opranusMel (I'MO)
MPOIYKIIHSI.

HMMoOunmm3oBaHHbIe

u TpaHCTEeHHAs
KnonnpoBanue.
(bepMEeHThI U UX PUMEHEHHE.
Jlemoncmpayuu.  BuneodparMeHTsl U
CJIaliIpl IO OMOTEXHOJIOTHH U
MMMOOHUIN30BaHHBIM (hepMeHTaM

30.

[Tonumepsi.

Knaccudukanus MOJITUMEPOB.
HckyccTBeHHBIE TMOJMMEpPHL: LEIUTYJIOU,
aleTaTHBIN IETK, BUCKO3a, 1eJuIodaH.
Hemoncmpayuu. Komnekuuss HOJIUMEpPOB.
Komnekuus CHHTETUYECKUX MOJIUMEPOB U
U3JEINI U3 HUX

31.

CHHTETHYECKHE IMOJIUMCPHI.

HOHI/IMepI/I3aHI/I$I U IIOJINKOHACHCAI U, KaK
CIIOCOOBI MOJIYyUYCHUSA
CuHTEeTHYECKHE Kay4dyKH. HOJ'II/ICTI/IPOJ'I,

MTOJTUMEPOB.
TepIOH W  MOJMBUHWIXJIOPHI,  Kak
MIPEACTaBUTENH TIJIaCTMAcCC.
CunTeruueckue BOJIOKHA:! KarpoH,
HaWJIOH, KEBJap, JaBCaH.

Lemoncmpayuu. Konnekuus
CUHTETUYECKUX IOJUMEPOB: IJIACTMAcCC U

BOJIOKOH M H3ACINUM U3 HUX

32.

O6o6menne mo Tteme «OpraHudeckas
XUMHUSD».

33.

Hroropas KOHTPOJIbHAsA
«Opl"aHI/I‘IeCKaH XUMUA».

pabota

34.

[IpakTnueckas paboTa Ne2.

Pacno3naBanue miaacTMacc ¥ BOJOKOH
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«Pacro3HaBaHue miIacTMacc 1 BOJIOKOH.

35.

Cunrernueckue BOJIOKHA:! KarpoH,

HAWJIOH, KEBJIAP, JIABCAH

Cunrernueckue kayuyku. Ilommcrupodn,

TepJJOH W  TOJUBUHWIXJIOPUA,  KakK
MpEACTaBUTENH IIJIaCTMAcCC.
CunreTndeckue BOJIOKHA:! KampoH,
HAWJIOH, KEBJIAP, JIAaBCAH.

Jemoncmpayuu. Komnexuus
CHHTETUYECKUX TMOJUMEPOB: IJIACTMACC U

BOJIOKOH U U3JIEJIUU U3 HUX

11 kaace

Neni/n

Tema ypoka

CopeprxaHue/3jieMeHTHI COJlepsKaAHUSA

Wucrpykrax no Th. Beeagenue B o6uryto
XAMHIO. ATOM - CJIOJKHAs 4aCTHULA.

Hay‘IHI)IG METO/bI ITO3HAHN BEIIECTB U

XUMHAYECKUX SIBJICHUH. Ponb

SKCIIEpUMCHTA U TCOPUHN B XUMHUU

CocTosiHME AJIEKTPOHA B aTOME.

OCHOBHBIE CBEJIEHHS O CTPOCHHUM aToMa.
Snpo: mpoTtoHsl M HEUTpoHBI. M30TOMEI.
ONEKTPOHBI. 000J104YKa.

DHepreTudeckuii ypoBeHb. OcoOEHHOCTH

DJIeKTpOHHAA

CTPOCHHS AIEKTPOHHBIX 000JI0YEK
aTOMOB 3JIEMEHTOB 4-TO M 5-TO MEpPHOJIOB
MEePUOINYECKOM CUCTEMEI . n.
MenpeneeBa (MepexogHBIX JJIEMEHTOB).
[Tonsatue 006 opbUTANAX. S- U P-OpOUTAIH.
DJIeKTPOHHBIE  KOHUTYpAIH
XUMHYECKUX 3IeMEHTOB. [leproauueckuit
3akoH JI.M.MeHneneeBa B cBeTe yueHUs O
CTPOCHHH OTkphITHE

JA.N.MenpeneeBbIM MEPUOIAYECKOTO

aTOMOB

aromMma.

3aKOHa

[Tepuonnueckuii 3akoH u Ilepuoanueckas
CHCTEMA XUMHUUYECKUX DIIEMEHTOB B CBETE
yUEHUSl O CTPOCHUU aTOMa.

HCpI/IOI[I/ILICCKaH CHCTEMa XUMHUYCCKHUX

3JIEMEHTOB JI.M.MenneneeBa -
rpadudeckoe 0TOOpaKeHHE

MEPUOINYECKOr0 3akoHa. DU3NYECKHit
CMBICIT TIOPSKOBOTO HOMEpPA HIIEMEHTA,
HOMEpa TMepuoja U HOMepa TPYIIIbL.
AIIEKTPOHBIL. [Tpuunnsbl

CBOMCTB 9JICMCHTOB B

Banenturie
U3MEHEHUS
nepuogax U rpymnmnax (TJIaBHBIX

NOArpYyIIax)

CTpOGHI/Ie atoma. M30ToIIbI 3JIEMEHTOB.

ITomoxxeHnue BomOpOAa B MEPUOIUYECKON
cucteMe. 3HA4YeHUE  MEPHOJUYECKOTO
3aKOHA W IEPUOJUYECKOW  CUCTEMBI
XuMu4eckux aneMenToB .M. MeHaeneeBa
JUISL pa3BUTUs HAYKU U TTOHUMAaHUS
XUMHYECKON KapTUHBI MUpa
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Kontponenast padora Nel «Crpoenue

atoma. I[lepuoanueckuii 3aKon».

Bunet  xummdyecknmx — cBs3eil. Tumbl

KPpUCTATNIMYCCKUX PCIICTOK.

HNonnas xumuueckass cBsa3b. KaTHOHBI U

QHHUOHBI. Krnaccudukarms HOHOB.

Honnsie KPHUCTATININYCCKHUC PCLICTKU.

CBOMCTBAa BEMIECTB C OTUM THUIIOM

KPUCTATINIMICCKUX PCLICTOK.

KoBanenTHas xumpudeckas CBsI3b

BemecrtBa MOJIEKYJISIPHOTO 51

HEMOJIEKYJISIPHOTO Ennnas
pupoJa
I'uOpuanzanus

CTPOCHUS
XUMHYECKOH CBSI3H.
ATOMHBIX  OpOHUTANIEH.

I'eomeTpust Monexyi.

DnekTpooTpuniareabHocTh. [lomsipHas u

HEMOoJIApHad KOBAJICHTHBIC CBs3U.

Junons. ITonsipHOCTH CBSI3U "

MOJIAPHOCTh  MOJIeKyJbl. OOMEHHBIH U
JIOHOPHO-aKLIETITOPHBIN MEXaHU3MBbI

o0pazoBaHus KOBAJICHTHOM CBSI3H.

MonexynsapHbie u aTOMHBIC
KpucTajuinueckue pemerku. (CBOMCTBa

BCIIECTB C STUMH THUIIaMU

KPHUCTATINIMICCKHUX PEHICTOK.

MeTammyeckas XUMHUYCCKaA CBA3b.

OcobenHocTH CTpOEHUS aTOMOB
METaJI0B. MeTainueckas XuMHYecKas
CBSI3b M METAJUIMYECKAsi KPUCTAJUTMIECKast
pemierka. CBOMCTBAa BEIIECTB € 3TUM
TUATIOM CBsI3U. BojgopomHas Xxumudeckas
CBS3b. MexmoneKkyspHas u
BHYTPHUMOJICKYJISIPHAs BOJIOPOIHAS CBSI3b.
3HayeHUEe BOJIOPOJHOMN CBS3M IS

OpraHu3aluy CTPYKTYp OUOIOJIMMEPOB

Teopus
OpraHUYECKUX

XAUMHAYECKOTO CTPOCHUS
coeqUHEeHN

A.M.bytneposa.

OcHOBHBIC TCOPUU
XUMHYECKOT'O CTPOCHHUA OPraHu4YCCKHUX

ITOJIOKCHUA

COeqUHEHNN A.M.bytneposaa.
YraepoaHsiit OpraHu4ecKou
Mouiekynbl. KpaTHOCTh XuMudeckon

CKCJICT

CBA3HU

HOJ'II/IMepLI — BBICOKOMOJICKYJIAPHBIC

COCIUHCHHA.

[Tomamepsl. [TmacTmacchl: TepMOILTACTBI
U PEaKTOIUIACThI, WX MPEICTABUTEIN H
npuMeHeHue.  BoslokHa:  MpHUpOJHBIE
(pacTuTenbHBIE M JKHBOTHBIE) u
XUMHYECKUE (MCKyCCTBEHHBIE u
CUHTETHUYECKHUE), UX MPEACTABUTEIHU U
pUMEHEHUE

10.

Knaccudukaruss XMuMAYECKUX peakiuil B
OpPraHUYeCKON U HEOPraHMYECKON XUMUMU.

THbl XUMAYECKUX PEAKLIUI

11.

OKHCITUTEIbHO-BOCCTAHOBUTEIIBHBIC
pCaKkIuu.

OKHUCIUTEIHHO-BOCCTAHOBUTCIBHBIC

pcaKkuuu. CremncHb OKHCIJICHHA.
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OrnpeznenieHUe CTENEHH OKUCICHHUS TI0

dbopmyme
OKHUCIIUTEIILHO-BOCCTAHOBUTEIIbHBIX

coequHenusa. [lorstne 00

peaKkusx. Okucienue u
BOCCTaHOBJICHUE, OKUCITUTEIh u

BOCCTAaHOBHUTCIIb

12.

DHepreTuka XUMUYECKUX PEaKIInil.

13.

CKOpOCTh XMMUYECKUX PEAKIIHH.

14.

@akTOphl, BIHAKOLIME HA  CKOPOCTh

XUMHUYECKUX PEAKIIH.

15.

OOpaTuMOCTh ~ XMMHUYECKUX  PEaKIIUil.

XUMUYECKOE  paBHOBEcHE.  YCIOBHUSA

CMCHICHUSA XUMHUYCCKOI'0 paBHOBCCHA.

16.

CxopocTb XUMHAYECKUX pEaKIHd.

XUMUYECKOE paBHOBECHE.

IIpakTnueckas padora Ne2

17.

KourtponsHast  pabora  «Xumudeckue

peaKIum.

Cxkopoctb XUMHUYECKOH peaKIuu.
XUMUYECKOU
peakuuu OT TMPHUPOJBI PEarupyroIInx

BCIICCTB, KOHUCHTpaUWH, TCMIICPATYPHI,

3aBUCUMOCTb  CKOPOCTH

ioniaau
COIIPUKOCHOBCHUA u

MMOBEPXHOCTH
KaranuzaTopa.
Peakiiun  roMo- W reTeporeHHBIE.
[TonsTne 0 Karaiu3e W KaTaau3aTopax.
depMeHThI KaK Ouosoruyeckue
KaTaJn3aTopPHI, 0COOEHHOCTH ux
(GyHKIIMOHUPOBAHMUSL.

OOpaTuMOCTh ~ XUMHUUYECKHX  PEaKIUH.
HeoOpatumble 1 0OpaTuMble XUMHYECKHE
peaKkuu. CocTtosiHuE  XUMHYECKOTO
paBHOBECHS sl 0OpaTUMbBIX XUMUYECKUX
peaKInid. Croco0Os1 CMeEIIEHUS
XUMHUYECKOTO DPABHOBECUS HAa NPUMEPE
cuHTe3a aMMuaka. [lonsTiue 00 OCHOBHBIX
HAay4HbIX IPUHIUIIAX IPOU3BOJCTBA Ha
IIpUMEpEe CUHTE3a aMMMaKa WM CEpHOMU
Ponr Boanl B XUMHUYECKOHU

Uctunnsie

KHCJIOTBI.
peaxiuu. PacTBOPBHL.
PactBopuMoCTb u KJIacCU(pHUKAIUA
BELICCTB 1o ATOMY
pacTBOpUMBIE, MaJlOPACTBOPUMBIE U

MPU3HAKY:

HCPACTBOPHUMBIC BEIICCTBA

18.

[[I/ICHepCHLIe CHUCTCMBI.

JucnepcHbie [lonsitTie o
mucnepcHbIX cuctemax. JlucnepcHas dasa
U JqucnepcuonHas cpena. Knaccudukarus
JUCIIEPCHBIX CHUCTEM B 3aBUCHUMOCTH OT

arperaTHoro COCTOsAHUA I[PICHCpCHOﬁ

CHCTCMBI.

Cpeabl ¥ TUCTIEPCUOHHOM (a3l

19.

KoanuectBennas XapaKTCpUCTUKa

pacTBOPOB, pacTBOPCHUC,

pacTBOPUMOCTb.

['pyboaucniepcHbIE CHCTEMBI: IMYIIbCUU,
CYCIIEH3U U, a3PO30JIH.
TOHKOIMCIIEPCHBIE CUCTEMBI: TE€IU W
30JIH.

CocraB BeliecTBa M cMecel. BerecTBa
MOJIEKYJIIPHOTO M HEMOJEKYJSIPHOTO

CTPOCHHA. 3aKkoH IIOCTOSHCTBA COCTaBa
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BCIICCTB

20.

Teopus IEKTPOIUTUIECKON

mucconpanuu.  CBOWMCTBa  PacTBOPOB

JJIEKTPOJIUTOB.

3JI€KTpOJII/ITBI u HCAJICKTPOJINUTHI.

DNIEKTPOIUTHYECKAS JIUCCOIUALIUS.
KI/ICJ'IOTLI, OCHOBaHHUs U COJIM C TOYKHU
3pEHUS TEOPUU DIICKTPOJIUTHUECKOU

Jucconuanmuu

21.

['maposin3 HEOPraHUYECKUX BEUIECTB —
COJIEH.

I'mpponus OPraHNYeCKUX u

HEOPraHUYeCKUX COCMHCHUIM.
HeobOpatumsiii ruaponms. OOpaTumbrit

TUAPOIIN3 COJIEH

22.

I'maponu3 opraHN4eCKuX BEIIECTB.

I'maponn3 opraHuYecKuX COEAUHEHHUN |
€ro  IpaKkTUYeCKOE  3HAayeHue  JUId

MOJYYCHHUS] THUIPOJU3HOTO CIUpTa U
MblIa. buonornueckas pons ruposusa B
IUTACTUYECKOM U SHEPreTHUECKOM 0OMEHe

BCIICCTB U DHCPIUH B KJICTKEC

23.

Kontponsnas pabota Ne3 «/lucnepcHbie
cucteMbl. PacTBopbi».

24,

Knaccuduxkarus HEOPraHUYEeCKHUX
BemecTB. Kiaccudukanus opraHnyeckux

BCIICCTB.

Knaccudukanus COJIEN: cpenHue,

KHUCJIbIC u OCHOBHBIC. XuMHUYecKre

CBOMCTBA COJIEH: B3aUMOJCHCTBUE C
KUCJIOTaMHU, IIeJoYaMH, MeTallaMd |
consimu. [lpencraBurenu cojied U UX
3HaueHue. XJOpuJ HaTpus, KapOoHAT
dochar xampuus (cpemHue
rUApOKapOOHaThl  HATPUS U

(kucmbie COJIN);
ruapokcokapoonar meau (I1) - mamaxur

(ocHOBHas COJIb).

KaJbIIus,
COJIH);
aMMOHUS

KauecTBeHHBIC peakIWK Ha  XJIOPHUI-,
cynbdar-, U KapOOHAT-aHHOHBI, KAaTHOH
ammonus, karnonsl xkene3a (1) u (1)

25.

Mertannsbl.

BzaumoneiictBue
HEMETaJLIaMH

METaJJIOB C
(x10poM,  cepoit u
KHCJIOPOJOM). B3aumonelictue
L1EJIOYHBIX u L1EJI0YHO3EMETIbHBIX
METAJIJIOB C BOJOM. DJIEKTPOXUMHUYECKUN
pan HaIpsHKEHUN
B3aumoeficTBE METAJUIOB C PACTBOPaMHU
KACIOT M  COJEH. AJIIOMHHOTEpMHUS.
B3aumoneicTBue HaTpus C 3TAHOJIIOM U

MCTAaJlJIOB.

denonom. Kopposus meramnos. [lonstue
0 XUMHUYECKOM M AJIEKTPOXUMUYECKOU
KOppo3uu MeTaisioB. CrocoObl 3aIIUThI
METaJUIOB OT KOPPO3UU
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26.

OKcHibl ¥ TUIPOKCUIIBI METAIIIOB.

BiaumonetictBue MICJTOYHBIX u
IIEJI0YHO3EMEIbHEIX METAIJIOB C BOJOM.
ONEKTPOXUMHUYECKUM Psii  HAIpsHKEHUN
MeTaJuI0B. B3amMopaelicTBHEe METaIoB C

pacTBOpaMu KHUCJIOT U COJIeH.

AntoMuHOTEpMUS
27. Hemeramibl. CpaBHUTENIbHAS XapaKTEPUCTHUKA
rajoreHoB Kak HaumOojee TUIIMYHBIX
IIPEACTaBUTENEH HEMETAJUIOB.
OKuCIUTENbHBIE CBOMCTBA HEMETAIOB
(B3amMoJielicTBHE €  METaUlaMH |
BOJIOPOJIOM). BoccranoButenbHbIe
CBOICTBAa HEMETAIIOB (B3aUMOICUCTBHUE C
Oonee AIIEKTPOOTPULIATEILHBIMU
HEMEeTaJUIaMHU U CIIO)KHBIMU BEIllECTBaAMU-
OKHUCIIUTEIISIMHU).
28. OKcuisl. Oxcuapl, nx KJaccuukaus.
XUMHYECKUE CBOMCTBA
29. Oprannueckue 51 Heopranuueckue | Knaccudpukanus kuciaor. XuMudeckue
kucioThl.  Crnenuduyeckue  CBOWCTBA | CBOMCTBA KHUCIOT: B3aHUMOJICHCTBHE C
HEOPraHUYECKUX U OpPraHUYECKUX | METAJUIAMH, OKCUIAMHU METaJJIOB,
KHCIIOT. TUAPOKCUAAMH,  METaJUIOB,  COJIMHU,
cuptamMu  (peakmusi  dTepuUuKanun).
OcoOble cBoiicTBa a30THOI U
KOHIEHTPUPOBAHHOW CEPHOU KUCIOTHI
30. Opranuueckue u Heoprannveckue | OcHOBaHus, ux KJ1acCU(pUKaIuSI.
OCHOBAaHMS. XUMHUYECKHE  CBOWMCTBA  OCHOBAHWIA:
B3aNMO/ICIICTBUE c KHUCJIOTaMH,
KHUCJIOTHBIMHU OKCHJIAMU U COJISIMHU.
PasnokeHre HepacCTBOPUMBIX OCHOBAaHUM
31. HroroBasi koHTponbpHas paboTta «OOrmas
XUMHUSD.
32. XuMusg M TpPOU3BOACTBO. XuMmus WU | Hayunble MeTOIbl MO3HAHUA B XUMUHU.
CTPOUTENBCTBO. HcTouHnKH XUMUYECKOW HMH(OpMALINU.
33. XuMus B celabCKkoM xo3siicTBe. Xumus | [lonck wuHbOpManuum 1o Ha3BaHUSM,
OBITY U MEIULIUHE. uaeHtudukaropam, CTPYKTYpPHBIM
34. XUMHS ¥ IKOJIOTHSl. XUMUSA U 3I0POBbE. bopmynam. MopenupoBanne

XUMHUYCCKUX IIPOHECCOB U HBHCHHP’I,
XUMUYECKUll AaHaiu3 U cuxnme3 Kak
MCTOAbI HAYYHOTO MMO3HAHMUS.

Xumuss U 300poBbe.  Jlekapcrsa,
(depMeHTbI,  BUTaMUHBI, = TOPMOHBI,
MUHEpAIbHBIE  BOJBL [Tpo6aemsr,
CBSI3aHHBIE c [IPUMEHEHUEM

JICKAPCTBCHHBIX IPCIIapaToOB. BpeI[HBIC
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NOPUBBIYKA U (AKTOPBI, Pa3pyIIAIOLIUE
310poBbe  (KypeHue, ymnoTpeOiieHue
AJIKOTOJIsl, HapKoMaHus). PanmonanbHOe
nutanue. [luwesvie dobasxu. OcHosvbl
NUUEB0U XUMUL.

XumMusi B TOBCEAHEBHOW  KM3HH.
Morwonme ¢ YHCTSIIME  CPEACTBA.
Cpeocmea  60opbbbl ¢ ObLIMOBLIMU
HACEKOMBIMU. penennienmul,
UHCEKMUYUODL. CpenctBa  nUYHOM
TUTHEHBI ©W  KocMmeTwku. [lpaBuna
Oe3omacHOl  paboTBl C  €IKHUMH,
FOPIOYMMH U TOKCHYHBIMU BEIIECTBaMH,
cpencTBamMu OBITOBOM XUMHH.

XuMUSI U CEJIbCKOE  XO3SKCTBO.
MunepanbpHbIC u OpraHuYeCcKHe
yIoOpeHus. Cpenctna 3aIIHATHI
pacteHud. XHWMHS W JHEPreTHKa.
[TpupoHbie HMCTOYHUKHU
YIJIEBOJOPOJIOB. [Tpupoansiit u
MOMYTHBIA HE(PTSHOMN ra3bl, UX COCTAaB H
ucnosib3oBanue. CoctaB HehTH U ee

nepepadoTkKa. Hedrenpoaykrsr.
Okra"oBoe uyuciao OeHszmHa. OxpaHa
OKpy>Karoleu cpenbl npu

HedrenepepabOTKe M TPAHCIIOPTHPOBKE
He(TEepOyKTOB. AnbTepHaTUBHBIE
HMCTOYHHUKHU SHEPTUH.

Xumust B cTrpoutTenbcTtBe. LlemeHT.
beron. [Ton6op ONTHMAJILHEIX
CTPOMTEIIbHBIX MaTepuaioB B
MPaKTUYECKON JEATEILHOCTH YEIOBEKa.
XUMHS W DKOJOTHSA. XHMHUECKOE
3arpsi3HEHUE OKPYKAIOIIEH CPeIbl U €ro
nocienctus. OxpaHa ruapochepsl,
no4BbI, aTMOC(hepbl, GIopsI U (hayHbI OT
XUMHYECKOTO 3arps3HEHUS
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