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IHosicuuTenbLHAA 3aIHCKA

Jannas paOouast mporpaMma OTpakKaeT M3MEHEHHUS M JIOTOJHEHUS K aBTOPCKOW paboueit
nporpamme npeaMmerHon auHun yueOHukoB Epemun B. B., Ky3smenko H. E., Tepenun B. U., [Ipo3nos
A. A., Jlyaun B. B. 10-11 knaccw (pabouas mporpamma k ymann YMK B. B. Jlyauna: yueGHoO-
Metonudeckoe mocodue / B. B. Epemun, A. A. [Ipo3nos, 1. B. Epemuna, 3. FO. Kepumos. — M.: Jlpoda,
2017r.) (mamee — ABTOpcKasi paboyas Mporpamma), BHECEHHbIE B COOTBETCTBUHM C OCHOBHOH
00pa30BaTeNbHON MpOrpaMMol OCHOBHOTO 00mIero oOpa3oBaHUs, KaJIeHJApPHBIM y4eOHbIM IpaduKoM U
pexumMoM paboTel OO0nacTHOE TOCYAapCTBEHHOE OFOKETHOE 00Ie00pa3oBaTelibHOE YUPEHKICHHUE
«Cpennsis obuieobpazoBarenbHas mkona Ne 3 ¢ yrimyONeHHBIM HW3Y4YEHHEM OTACIBHBIX NMPEIMETOB T.
Crpoutens» benropoackoii odmactu.

B aBTOpckoii pabouell mporpamMme MpHMEpPHOE Temaruyeckoe IuaHupoanue 10 kimacca
paccuuTaHo Ha 3 yaca B Heaento, Bcero 105 yacoB u3 HUX 4 4 pezepBHOE BpeMsa. C yUETOM npasaHUYHBIX
JHEH U COrIacHO pacmucanuio B TEMATHYCCKOC IINIAHUPOBAHME 10 xnacca BHECEHBI M3MEHEHHUS 3a CYET
COKpalleHHs] PEe3epPBHOIO BPEMEHU. 3allaHupoBaHO mpoBeaeHue 10 mpakTuueckux pador, 4
KOHTPOJIbHBIX padoT.

B aBTopckoii paboueld mporpamMme IpPUMEpPHOE TeMaTHdeckoe IuiaHupoBanue 11 kmacca
paccuuTaHo Ha 3 yaca B Henenmo, Bcero 105 yacoB u3 Hux | 4 pezepBHOe BpeMsi. C yUETOM npasHHYHBIX
nHell W cornacHo pacmucaHuio B TEMaTHUECKOe IUlaHMpoBaHue 11 kiacca BHECEHBI M3MEHEHHUS 3a CYET
COKpAIIICHHs PE3EPBHOTO BPEMEHHU. 3aIlJIAaHUPOBAHO MPOBEACHUE 9 TPAKTUYECKUX padboT, 4 KOHTPOIBHBIX
paboTHI.

KonnuectBO  KOHTpOJBHBIX  pabOT  ONpEeAENeHO HHCTPYKTUBHO-METOAMYECKUM  ITHMCBMOM
JenapTamMeHTa oOpa3oBaHus, benropoickuM HHCTUTYTOM pa3BUTHSL oOpa3oBanHus «O mpenojaBaHUU
npeamera «XuMmus» B 0011e00pa3oBaTeNbHBIX YUpexkIeHusX benropoackorr obmactu B 2021-2022
y4eOHOM TOIY».



Conep:xanue

Teopemuuecxue OCHO6bl Xumuu

Crtpoenue BemecTBa

ATOMHO-MOJIEKYJISIpHOE y4yeHHe. BemiectBa MOJICKYJISIPHOTO U HEMOJICKYJISIPHOTO CTPOCHUS.
KavecTBeHHBIN U KOJTMYECTBEHHBIN COCTaB BellecTBA. MOJIsIpHAst 1 OTHOCUTENbHASA MOJIEKYJISIpHAs. MaCChI
BenlecTsa. MoibHas I0JIA U MaccoBas JOJIS DJIEMEHTA B BEIIIECTBE.

Crpoenue atoma. Hyknuasl. M3oronsl. Tumel paanoakTuBHOro pacnana. TepMosIepHbI CUHTES.
SAnepusle peakuun. [IpumeHeHne paInOHYKINIOB B MeAUIIMHE. MeTOl MEYEHBIX aTOMOB.

CoBpeMeHHass MoAenb CTpoeHHA aroma. KoplyCcKyaspHO-BOJIHOBBIE CBOMCTBA 3JIEKTPOHA.
KBanToBble uncna. AToMHas opOuTanb. PacnpeneneHue 37€KTPOHOB IO SHEPreTHUECKUM YPOBHSM B
COOTBETCTBUM C IPUHLUIIOM HauWMEHbIIEW DHHEPruM, NpaBWiIoM XyHAa M HOpuHIMnoM Ilaynu.
OCoOEHHOCTH CTPOEHUS SHEPreTUYECKUX YPOBHEH aTOMOB d-311€eMEHTOB. DIEKTPOHHAs KOHPUrypauus
aroma. Knaccudukanus XuMU9eCKUX 3JIEMEHTOB (S-, P-, d-, f-371eMeHThI). DeKTpOoHHBIE KOHPHUTypauu
MIOJIOKUTEIBHBIX U OTPULIATEIbHBIX HOHOB. OCHOBHOE U BO30YKJICHHbIE COCTOSIHUS aTOMOB. BanieHTHBIe
JJIEKTPOHBL.

[Tepuognuecknii 3akoH. DOpPMYIMPOBKA 3aKOHAa B CBETE COBPEMEHHBIX IIPEACTABICHUN O
CTPOCHHMH aroMa. MHpOBO33peHUECKOe M HaydHoe 3HadueHue Ilepuonmueckoro 3akona JI. H.
Menpeneesa. Pannyc aroma. 3akOHOMEPHOCTH B U3MEHEHUU CBOWMCTB IIPOCTBIX BELIECTB, BOJAOPOIHBIX
COEMHEHMH, BBICIIUX OKCHUJIOB U TUAPOKCUIOB B IIEPHOJaX U IpymnIax. DIEeKTPOOTPULIATEIbHOCTb.

XUMHYECKasi CBA3b. OJEKTPOHHAs MPUPOJA XMMHUYECKOW CBS3M. BuUABl XMMHYECKOH CBS3H.
KoBaneHTHas cBsI3b U €€ XapaKTePUCTUKH (SHEPrusi CBSA3M, JJIMHA CBSI3U, BAJICHTHBIN Yroi, KpaTHOCTb
CBSI3U, MOJIIPHOCTb, MOJIsIpU3yeMocTh). KoBaneHTHas HenousisipHas M nojspHas cBaA3b. OOMeHHbIN U
JOHOPHO-aKIENTOPHBIA MEXaHW3Mbl 00pa30BaHMS KOBAICHTHOH TMOJSIpHON cBs3u. ['eomerpus
MouieKynbl. MoHHas cBa3p. Meramummueckas cBa3b. BomopoaHasi cBsi3p M €€ BIMSHUE HAa CBOMCTBA
BelecTBa. MexMOoJIeKyJIIpHble B3aUMOCHCTBUS.

ArperatHble cocrosiHus BemiectBa. ['aspl. ['a3oBele 3akoHbl. YpaBHeHue Kiannepona—
MenneneeBa. 3akoH ABoraapo. 3aKOH OOBEMHBIX OTHOIIEHHUNH. OTHOCHUTENbHAs TUIOTHOCTH Ta30B.
CpenHsist MOJsIpHasl Macca CMECH.

CTpOGHI/Ie TBECPABIX TCJI: KPUCTAUIMYCCKUC U aMOp(bHI)Ie BeIIIeCcTBA. Tuner KPpUCTATNINYCCKHUX
pEIIeTOK: aTOMHas, MOJIEKYJIsIpHAas, MOHHAs, MeTaudeckas. [loHsTue o0 sneMeHTapHON sUeike.
3aBUCUMOCTh (PM3MUECKHUX CBOICTB BeIIECTBA OT THNA KpPUCTAJUIMUECKOM pemeTku. Ilpuumnsbl
MHOrooOpa3usi BemiecTB. COBpeMEHHbIE TMPEACTABICHUS O CTPOSGHUU TBEPIBIX, JKUIKUX H
ra3000pa3HBIX BEIIECTB.

Hemoncmpayuu. 1. Obpaszyvl eewjecms MOAEKYIAPHO2O0 U HEMONEKVIAPHO20 CMpPOeHus. 2.
Boszeonka uooa. 3. Mooenu monexyn. 4. Kpucmannuueckue pewemxu.

OcHOBHbIE 3aKOHOMEPHOCTH NMPOTEKAHUA XUMHUYECKUX pPeaKIuii

Krnaccudukanys XxuMuyecKkux peaxiuil 1Mo pa3jiuyHbIM NpU3HAKaM CpaBHEHMs. ['oMoreHHble U
rereporenHsle peakiuu. Kiaccudukamus no 3Haky terioBoro 3¢gdexra. OOpatumbie 1 HeOOpaTUMBbIE
peakuuu. Kartanuruyeckue M HeKaTaIMTUYECKUE peakluu. Peakuuu ¢ uaMeHeHueM U 0e3 U3MEHEHUs
CTETNIEHU OKUCJIEHUSI 3JIEMEHTOB B COEMHEHMSIX.

DHepreTuka XMMHYECKHUX peakiuil. TermnoBoil apexT XxumMuueckoil peakunu. JHI0TEPMHUUECKHE
U DK30TepMHUUECKHE peakiuu. TepMoxumuueckue ypaBHeHnus. Ternora oOpa3oBaHus BelecTBa. 3aKOH
['ecca u cnenctBus u3 Hero. DHeprus cBsa3u. [lonstre o0 sHTponuu. BTOpoii 3aKOH TEPMOJIUHAMUKH.
®opmyna bonpivana. DHeprus ['M66ca 1 KpuTepun caMONPOU3BOIBHOCTH XUMHUYECKOM peaKIvy.



OOparumble peaknuu. Xumuyeckoe paBHoBecue. Koncranta paBHoBecus. [lpunmun Jle
[[Tarense. PaBHOBECHBIE COCTOSHUS: YCTOWYHMBOE, HEycToWumBOoe, Oe3paznmuunoe. CMemieHue
XMMHUYECKOTO PaBHOBECHUS MOJI JIEHCTBUEM pA3IUYHBIX (PAKTOPOB: KOHIICHTPALWU PEAreHTOB WU
MPOJYKTOB pEaKLMUH, NIABJIECHHUs, TeMmIepaTrypbl. Ponb cMelleHHs paBHOBECUS B TEXHOJOTMYECKHUX
polreccax.

CKopocTh XMMHYECKHMX pEaKIHMii, ee 3aBHUCHUMOCTb OT pa3JIMYHBIX (PaKTOPOB: MPUPOJIBI
pearupyoomux — BEIIECTB, KOHIEHTPAUUU pEarupyrollux BEIIECTB, TEMIEpaTyphbl, HaIU4UsA
KaTajan3aTopa, IOy OBEPXHOCTH Pearupyrouiux BellecTB. Peakiiuy roMOreHHbIe U TeTepOreHHbIE.
3akon geictByrommx Macc. [IpaBuno Bant-I'odpda. Ilonstue 00 »Heprum akTtuBamuum U 00
sHepreTHueckoM mnpodmie peaknuu. KaranuzaTopsl U KaTaiu3. AKTUBHOCTb U CEJIEKTUBHOCTH
Karaiau3aTopa. Poiib KaTanum3aTopoB B NPUPOAE M NPOMBILUIEHHOM Npou3BOACTBE. DEpMEHTHI Kak
OMOJIOrMYECKHEe KaTaaTu3aTOPHI.

Hemoncmpayuu. 1. DK30TEpMUYECKUE U DHIOTEPMUYECKHE XUMHUECKHE peakuuu. 2. TersoBbie
SBJIGHUST TIPU PACTBOPEHHHM CEPHOW KHUCIOTHI U aMMHUAYHON CeNuTpbl. 3. 3aBUCUMOCTb CKOPOCTH
peakuuu OT MpPUPOAbI BEIIECTB Ha IIPUMEpPE B3aUMOIECHCTBHUS PAaCTBOPOB PA3JIUYHBIX KHUCIOT
OJIMHAKOBOI KOHIIEHTPALUU C OJIMHAKOBBIMU KycOYKaMH (TpaHyslaMHu) LMHKA U OJJMHAKOBBIX KYCOYKOB
pa3HBIX METAJUIOB (MarHusi, IIMHKA, >KeJe3a) C pacTBOPOM COJISIHOM KHUCIOThl. 4. BzaumoneictBue
pacTBOpPOB CEpHOIl KUCIOTHI C pPAacTBOpaMU TUOCYJIbdaTa HATpUs PaA3TUYHON KOHICHTPAUU U
TEMIIEpATyphl. 5. 3aBUCUMOCTD 110

JoxeHus paBHoBecus B cucteme 2NO2 ~ N204 ot temiieparypebl.
Jlabopamopuvie onvimul. 1. Kamarumuyeckoe paznodxiceHue nepokcuoa 6000pood.

PacrBopsI

CriocoObl  BBIpaK€HUSI KOJMYECTBEHHOTO COCTaBa pPACcTBOpA: MaccoBas J0Js PacTBOPEHHOTO
BellecTBa (IpOIEHTHAs KOHIIEHTpalus). PacTBopeHue kak (GU3HKO-XUMUUECKHI MpolLiecc.

Hucnepcubie cuctembl. Kommowmneie pactBopbl. VcTuHHBIE pacTtBOpbl. JlucmepcHas daza wu
nucnepcuonHas cpena. CycneH3uu u sMmynbcud. 3oiu U renu. Omanecuenuus. Dddext Tunmamns.
Koarymsuus. CenumenTtanus. Cunepesuc.

Peakiuu B pactBopax »nekTposinToB. KauecTBeHHbIE peakllii Ha HOHBI B pacTBope. KucinoTHo-
OCHOBHbBIE B3aUMOJIECTBUSA B pacTBOpax. AMdorepHocTh. oHHOE npousBeneHre Boabl. BogopoaHslii
nokasarenb (pH) pactBopa. CunbHble U crnalble 31eKTpoauThl. Pacuer pH pacTBOpOB CHIBHBIX KHCIOT
u menodeil. KoHcTaHThl Iucconuanuu ciadbix AJIeKTpoauToB. Peakiiuu nonHoro ooMena. [lonHbie u
COKpallleHHbIe MOHHBIE YpaBHeHUs. [ uaponus coneil. ['maponns no kaTuony, Mo aHUOHY, 110 KaTHOHY U
1o aHWOHY. Peakuusi cpelnpl pacTBOPOB COJICH: KHCJIOTHas, IIeNO4YHass W HeuTpanbHad. [lomHbii
HEoOpaTUMBbIH THApPOIU3. 3HaUeHUE THPOJIN3a B OMOJIOTMUECKUX OOMEHHBIX nporeccax. [Ipumenenue
THJIPOJIA3a B IPOMBIIIJICHHOCTH.

Hemoncmpayuu. 1. Onpedenenue KUciomnocmu cpeovl npu NOMowu UHOUKamopos. 2. Sgpgexm
Tunoans. 3. Obpazosanue KOMHIEKCHBIX COCOUHEHUL NePEXOOHbIX MemAalos.

Jlabopamopnvie onvimul. 1. Peakyuu uonnozo oomena. 2. Ceoicmea KOAIOUOHBIX pACMEopos. 3.
Tuoponus coneii. 4. [lonyuenue u c80UCmMEa KOMIIEKCHBIX COCOUHEHULL.

OKHCIUTETbHO-BOCCTAHOBHUTEIbHBIE npouecchl

OKHCIUTEIBbHO-BOCCTAHOBUTEIbHEBIE PC€aKnuu. Tunbl OKHUCJ/IUTEJIBbHO-
BOCCTAHOBHUTEJIbHBIX peakuuii. OKHcIeHne W BoccTaHOBJeHHe. OKUCIAUTETH H
BOCCTAHOBHTEJH. MeToa JJIEKTPOHHOIO M JJIEKTPOHHO-MOHHOro GasaHca.
IMoBenenne BemecTB B cpeaax ¢ pasHbiM 3Hadennem pH. [lepmanranar kaans kak
okuciuTeNb.  OKHCINTEIbHO-BOCCTAHOBHUTE/ILHbIE  peakidd B NPHPOIE,
NMPOM3BOJACTBEHHBIX MPoOLECCAX U KU3HEAESATEIbHOCTH OPTaHU3MOB.

I'anpBaHMYECKHIT AIIEMEHT (Ha IIpuMepe SJICMCHTA I[aHI/IBJ'I}I). XHUMHUYECKHE HCTOYHHUKHU TOKa:



TaJIbBAHUYCCKUC JBJICMCHTBI, AKKYMYJISAATOPbBI U TOIUIMBHBIC 3JJICMCHTHI. 9HeKTpOXI/IMI/I‘-IeCKI/Iﬁ pAan
HaIpsHKEHUH (AKTUBHOCTH) METAIUIOB (ST CTAHJAPTHBIX AJICKTPOTHBIX MTOTCHITHAIOB).

DNEKTPOJIN3 PACIUIaBOB M BOJHBIX PACTBOPOB DJICKTPOJMUTOB (KHUCJIOT, IIEIOYEeH MU COJeil).
[IpakTHYyeckoe MPUMEHEHUE AIEKTPOJIH3a IS MOTYYCHHUS IEITOYHBIX, IEJIOYHO3EMEIbHBIX METAIUIOB
n aJIFOMUHUA.

KOppOSI/IH METAJIIOB: CIIOCOOBI 3aIlIUTHI METAJUIOB OT KOPPO3HH.

JemoncTpanuu. B3auMoeiicTBie mepMaHraHata Kajusi ¢ CyJb(UTOM HATPHUS B Pa3sHBbIX
cpenax.

OcHogbl Heopzanuqecwoﬁ xumuu

K.]'[aCCI/I(l)I/IKaIII/Iﬂ N HOMEHRJIATYPA HEOPraHU4Y€CKUX coeTHUHEeHH

Baxueiiimne knacchl HEOPTaHMYECKUX BEHIECTB. DJEMEHThl METaUIbl U HEMETaulbl U HUX
nonoxxenue B [lepuoanueckoii cucreme. Knaccudukamus 1 HOMEHKIATypa CIOXKHBIX HEOPTaHHMYECKHX
COCAMHEHMI: OKCUIOB, THUJIPOKCHAOB, KHUCIOT M coJieh. ['eHeTmueckas CBA3b MEXIy KiaccaMu
HEOPraHUYECKHX COeAMHECHHH. MneHTnduKams HEOPraHMIeCKMX BEIIECTB M HOHOB.

KommnekcHsle coennHenus. CocTaB KOMIUIEKCHOIO HOHA: KOMILIEKCOOOpa3oBaTellb, JIMTAH[BL.
Koopaunanyonnoe uyucio. HomeHknarypa KOMIUIEKCHBIX COEAMHEHHH. 3HA4EHHE KOMIUIEKCHBIX
coenrHeHMi. [IoHATHE 0 KOOPAMHALIMOHHON XUMHUH.

Hemertasasl

Bonmopon. Ilonyuenue, ¢usnyeckue M XUMHUYECKME CBOWCTBA (peakUMU C MeTaulaMd HU
HEMeTaJlJlaMH, BOCCTAaHOBJIEHUE OKCUJIOB U cosielt). ['uapusl. TorBHbIE 371€MEHTHI.

["anmorensl. O0mIas xapakTepucTUKa 3JeMeHTOB TnaBHoUW moarpymnmnel VII rpynmnel. dusudeckue
CBOMCTBA IMPOCTHIX BEHIECTB. 3aKOHOMEPHOCTH WM3MEHEHHUs OKHUCIUTEIbHON aKTHBHOCTU TaJOT€HOB B
COOTBETCTBHUH C HMX IIOJOKEHHEM B Iepuoauveckoil Tabmuiie. ITopsmok BBITECHEHHs TajJOT€HOB W3
pPacTBOPOB TaJIOTEHHJIOB. XJIOP — TMOJYyYE€HHE B MPOMBIIUICHHOCTH M JabopaTOpuu, pEeakiuH C
MeTaJulaMH M HeMmeTaiaMH. B3aumopelicTBue xjaopa ¢ BOJOM M pacTBopamMu mienoyei. Kucnopoansie
COCIMHEHHUS XJIopa. [ UIIOXJIOPHUTHI, XJIOPATHI U MIEPXJIOPATHI KaK TUMTUYHBIE OKUCTUTETH. OCOOEHHOCTH
xumun ¢ropa, 6poma u noma. KadecTBeHHas peakuusi Ha HMOA. ['aloreHoBOAOPOIBl — TMONTYUYECHHE,
KHUCJIOTHBIE M BOCCTAHOBHUTEJIbHBIE CBOMCTBA. XJIOPOBOAOPO. ['alor€eHOBOJOPOHBIE KHCIOTHI U UX
conu. ComnsHass KucnoTa M ee coiu. KauecTBeHHblE peakUuMu Ha TrajioreHuJ-uoHsl. lIpumeHeHue
raJoreHOB ¥ WX BaXXHEHUIITNX COeTUHECHUM.

DneMeHThl MOATPYMIbI Kuciopona. OO0Imas XxapakTepucTHKa 3JE€MEHTOB TTaBHOW moarpymnmnsl VI
rpynnsl. @u3nyecKkue CBOMCTBA MPOCTHIX BemlecTB. O30H Kak aulOTpoIHas MoAu(UKALUsS KUCIOPOJa.
ITonyuenune o3oHa. O30H Kak okucauTenb. [l03UTUBHASA 1 HEraTUBHASI POJIb 030HA B OKPYXKAIOILIEH CpeJie.
CpaBHeHHE CBOMCTB 030Ha M Kuciaopoja. Boja u mepokcua Boaopona Kak BOAOPOJHBIE COEIMHEHUS
KHCIIOpOJla — CpaBHEHHE CBOMCTB. Ilepokcn Bonopoaa Kak OKACIUTENb U BOCCTAaHOBUTEIND. [lepokcu bl
MetaiioB. Cepa. Amnorponusi cepbl. Pu3nyecKkue U XMMUYECKHE CBOMCTBA cepbl (B3aMMOJAEWUCTBHE C
METaJUlaMHM,  KHUCIOPOJOM,  BOJOPOJOM,  pacTBOpaMH  WIEJIOYEH,  KHCIOTaMHU-OKUCIUTEISIMU).
B3aumogeiicTBue cepbl ¢ cynb(pUTOM HaTpus C 0Opa3oBaHueM THOCyib(dara HaTpus. CepoBogopoa —
MOJIy4eHUe, KUCIOTHBIE U BOCCTAaHOBHUTENbHBIE CBOWMCTBA. Cynbduasl. CepHHUCTHIN ra3 KaKk KUCIOTHBIN
okcua. OKUCIUTENbHBIE U BOCCTAHOBUTENbHBIE CBOMCTBA CEpHUCTOrO rasa. [lomyueHnue cepHucroro rasa
B TPOMBINUIEHHOCTH M jabopatopuu. CepHuctas kucinora u ee conu. CepHbiii anruapup. CepHas
kuciota. CBOWCTBA  KOHIGHTPUPOBAHHOM ©  pa30aBJeHHOW  cepHOM  KuchnoThl.  [leiicTBue
KOHIIEHTPUPOBAHHON CEPHON KHCIOTHI Ha caxap, MeTajulbl, HeMeTaulbl, CyabQuasl. TepMmuyeckas
YCTOHYHMBOCTH CyNb(haToB. KauecTBeHHas peakiiys Ha CEpHYIO KUCIIOTY U €€ COJIH.

DneMeHThl MOATrpymmbl a3oTa. OO0mas XapaKTepUCTHKA JJIEMEHTOB TJIaBHOW MOATPYHNbl V
rpynbl. usnyeckne cBOKWCTBA MPOCTHIX BEIIECTB.



A3zor u ero coenuHeHus. CTpoeHHE MOJEKYNbl a3oTa. OU3WYECKHE W XUMHUYECKHE CBOWMCTBA
azora. [lomydeHne a30Ta B MPOMBIIUIEHHOCTH U J1aboparopuu. HUTpuabl. AMMuak — ero HoJy4eHue,
dusznyeckue U XuMuIecKkre cBoiicTBa. OCHOBHBIE CBOKCTBA BOJHBIX PACTBOPOB aMMHaKa. AMMHUAK KaK
BoccraHoButenb. Conn ammoHus. [loBeneHue cosieidi aMMOHHMS TIpH HarpeBaHuH. KauecTBeHHas
peakuus Ha MOH aMmMoHUs. [Ipumenenne ammuaka. OKCHIIBI a30Ta, UX TMOJIydeHUe U CcBoicTBa. OKcu
azora (I). Okxucnenue okcuma azora (II) kucmopomom. Jumepusamus okcuma azora (IV). Azorucras
KHCIIOTA U €€ COoNU. HUTPUTHI KaK OKUCIUTENTN U BOCCTAHOBUTENIN. A30THAS KUCIOTa — (PU3UYECKUE U
XUMHYECKHE CBOMCTBA, MOyuYeHUE. A30THAS KACIOTAa KAaK OKUCIUTENb (OTHOIIEHHE a30THOWU KHCIIOTHI
K MeTaJylaM M HeMeTalylaM). 3aBHCHMOCTh IPOJYKTa BOCCTAHOBIICHUS a30THOW KHCJIOTHI OT
AKTUBHOCTH METaJlyla ¥ KOHIICHTPAIUU KUCIOTHl. HUTpaThl, uX (u3nyeckre U XMMUYECKHE CBOWMCTBA
(OKHCTTUTENbHBIC CBOMNCTBA M TEPMHUYECKAST YCTOWYMBOCTD), MPUMEHEHUE.

®dochop um ero coeauHeHus. Asumorpornus ¢ocdopa. Duzmyeckue cpoiictBa (Docdopa.
Xumuueckue cBoiictBa (ocdopa (peakuuu ¢ KHCIOPOAOM, TaJOreHaMH, METaIaMH, CIOXHBIMH
BEILIECTBAMH-OKUCIIUTEIAMH, 1mieiaodamu). [Tonmydenune u npumenenue dochopa. @ochun. dochunpr.
®octhopubiit anruapun. Optodochopras u meradochopHas KHCIOTHI M uX conu. KadecTBeHHas
peaknus Ha opTodocdatsl. Paznoxkenune oprodochoproii kuciaotel. [Ipumenenne ¢hochopHON KUCTOTHI
u ee cojeil. buonormueckas poins pochaTos.

[Toarpynmna yrinepoaa. O0miast XxapakTepuCTHKa 3JIEMEHTOB IIaBHOW noArpynmsl [V rpynmsl.

VYrnepoa. Amnorpornust yriaepoja. CpaBHEHHE CTPOEHHUS U CBOMCTB rpaduta u anmasza. Oymiepen
KaK HOBasg MOJIeKYJsipHas (opMa yriepona. Yrojib: XUMHUYECKHE CBOICTBA, MOJIyYeHHUE U MPUMEHEHUE
yras. KapOuasl. I'maponus kapOuaa xanbuus v kapouja amoMuHus. KapOouapl nepexoaHblx METaloB
(>kene3a, XpoMa W Jp.) Kak CBEpXIpouyHble MaTepuanbl. CHHTE3-Ta3 Kak OCHOBAa COBPEMEHHOM
pOMBIIIICHHOCTH. OKCHIIBI YTIIepoaa. YTOdIb U YrapHbIi ra3 Kak BOCCTAHOBHUTENH. Peakius yrapHoro
raza c pacriaBamu Imenoueil. Cunte3 QopmmaroB. OOpazoBaHHE YrapHOro rasa HpU HEMOJIHOM
cropanuu yris. buonornueckoe npeiicrBue yrapHoro rasa. [logydeHune u puMEHEHHME yrapHoro rasa.
VYrinekucnelid Ta3: MoJiydeHHWe, XMMHUYECKHE CBOMCTBa (B3aMMOJEWCTBUE YIJIEKHCIIOrO ra3a C BOJOM,
[IeJI0YaMy, MarHueM, MNEePOKCHIaMU METaIoB). YTOoJbHas KHcIOoTa W ee conu. KapOoHaTel u
rUIpoKapOOHATHI: X MOBEICHUE MpU HarpeBaHuu. KauecTBeHHas peakiusi Ha KapOOHAT-UOH.

Kpemunii. ®@usznueckue M XMMHYECKHME CBOMCTBA KpeMHHUA. Peakumm ¢ yriiem, KHCIOpPOIOM,
XJIODOM, MAarHueM, pacTBOpaMH ILIEeNoYel, cepoBogopogoM. CuilaH — BOJOPOAHOE COEIUHEHHE
kpemHus. Cunmunuabl. Ilonyuenne um npumenenue kpemuusi. Oxcun kpemuus (IV), ero crpoenue,
¢du3nyeckre U XUMHUYECKUE CBOMCTBA, 3HaUEHUE B IPUPOIE U TpuMeHeHne. KpeMHueBble KMCIOThI U UX
comu. ['maponu3s cunrkaToB. CUIIMKAaTHbIE MUHEPAJIbl — OCHOBA 36MHON KOpPbI. AJTFOMOCHJIMKATBHI.

bnaropoausie (nHepTHBIE) Tra3bl. OOIIas XapaKTepUCTUKA 3JIEMEHTOB IN1aBHOW moarpymnmnsl VIII
rpynnsl. OCOOEHHOCTH XUMUYECKUX CBOMCTB. [IpuMenenue 01aropoaHbIX ra3os.

Hemoncmpayuu. 1. T'openue 600opooa. 2. Ilonyuenue xnopa (onvim 6 npobupke). 3.
OxucnumenvHuvle c80UCmMEa pacmeopa 2unoxiopuma Hampus. 4. Onvimsi ¢ 6pomuou 600ou. 5. Ilnasnenue
cepul. 6. ['openue cepwvi 6 kuciopooe. 7. Bzaumooeiicmsue sicenesza c cepoui. 8. I openue ceposodopooa. 9.
Ocaoicoenue cynvguoos. 10. Ceoticmea ceprucmozo eaza. 11. /lelicmeue KOHYeHMpUpoOBAHHOU CEPHOLL
Kucnomul Ha mMeodb u caxaposy. 12. Pacmeopenue ammuaxa 6 6ode. 13. OcHnognvle ceolicmea pacmeopa
ammuaxa. 14. Kamanumuueckoe oxucnenue ammuaxa. 15. Ionyuenue oxcuoa azoma (Il) u e2o oxucnenue
Ha 6o30yxe. 16. [lelicmseue azomuotl kuciomel Ha meos. 17. lopenue ¢pocpopa 6 xuciopooe. 18.
Ilpespawenue kpacnoeo ¢ocghopa 6 bOenviii u ezco ceeuenHue 6 memnome. 19. Bzaumooeticmsue
gocgoprozo aneuopuoa c odoii. 20. Obpaszywl epaguma, armasza, kpemuus. 21. I'openue yeaproeo 2asa.
22. Tywenue nnamenu yenekucivim 2azom. 23. Paznoscenue mpamopa.

Jlabopamopuvie onwvimul. 1. Ilonyuenue xnopa u u3yyeHue e2o ceovcms. 2. Cegolicmea
xnopcooepacawux omoeausamenei. 3. Ceoticmea opoma, uooa u ux coneu. 4. Uzyuenue ceoticme cepHoll
Kuciomol u ee conei. 5. Mzyuenue ceoticme 8600H020 pacmeopa ammuara. 6. Ceoticmea conell AMMOHUS.
7. Kauecmeennasa peaxyusi Ha xapoonam-uon. 8. Hcneimanue pacmeopa cunukama Hampus
unouxamopom. 9. O3naxomienue ¢ 06pasyamu NPUPOOHLIX CUTUKATNOB.



MeTaniabl

OOmmii  0630p s1aemeHTOB —  MeTayuioB.  CBoicTBa  NHPOCTBIX  BEIIECTB-METAJLIOB.
DNIEKTPOXUMHYCCKUH Ppsil HANPSHKEHHH MeTauioB. MeTauIndyecKue KPHUCTALUTHYSCKUE PELICTKH.
CruiaBbl. XapakTepuCcTHKa HauOOoJIee U3BECTHBIX CIUIABOB. [loiydeHne U MPUMEHEHUE METaJLIOB.

Hlenounsle Metamuibl. OOmIas XxapakTEepUCTHKA 3JEMEHTOB TIJIaBHOM noArpynmnsl [ rpymnmsl
CpoilicTBa LIENIOYHBIX METAJIIOB. Pacrio3HaBaHMe KaTUOHOB JINTUSA, HAaTpUs U Kanus. Hatpuit u xanuii —
IIPEICTAaBUTENHN IIENOYHBIX METAJUIOB. XapaKTEPHbIE peaklUKU HATpus W Kanus. [lomydenue memodHbIx
MeTaylIoB. OKCcHUJIbl U NepOKCcUIbl HaTpusl U Kanus. CoenuHeHus Hatpus U kanud. Conn HaTpus, Kajius,
UX 3Ha4Y€HUE B IIPUPOJIE U JKU3HHU YesioBeka. Cola u eKuil HaTp — Ba)KHEHUINE COCAMHEHMS] HaTPHsL.

bepumnuii, Marauii, menodyHo3eMeabHble MeTayIbl. O0Imas XapakTepucTUKa 3JIEMEHTOB TJIaBHOU
noarpynmbl Il rpynmel. bepumnuii, Marauii, meno4Ho3eMenbHbIe MeTaLbl. AM(OTEPHOCTh OKCHIA U
rupokcuaa oepuums. Okpacka miaMeHU COJSIMH IIET0YHO3EMENbHBIX METAJUIOB. MarHuii U KaybIIHid,
X o0Ias XapakTepucTHKa Ha ocHoBe mnonoxeHus B llepmonuueckoit cucreme snemeHtoB [l U.
MenneneeBa U cTpoeHus aromoB. [lomydyenwe, (pu3HyYecKHMe W XUMHYECKHE CBOWCTBA, NMPUMEHEHHE
MarHus, KajJblMs U UX coelrHeHui. Collu MarHus W Kajblus, UX 3HAYEHUE B IPUPOAEC M KU3HU
yenoBeKa. JKecTKoCTh BO/IbI U CIIOCOOBI €€ YCTPAHEHHUS.

AmomuHui. PacripocTpaHeHHOCTb B Ipupo/ie, hru3nyeckre U XMMUYECKHe CBOICTBA (OTHOLIEHHE K
KHUCJIOPOAY, TajJloreHaM, pacTBOpaM KHUCJIOT M ILenodei, amoMorepmus). IIpou3BOACTBO altOMHHUS.
[Tpumenenue amomuHuss. AMpOTEepHOCTh OKcHIa U ruapokcuja amoMunust. Conu amomunus. [lonaHoe
pa3oKeHue BOIOH CoJieil allfoMMHHUS CO CIa0bIMH JIByXOCHOBHBIMU KUCJIOTaMH. AJIFOMUHATHI B TBEPJOM
BUjie U B pacTBope. KoMIiekcHbIe coeTMHEHNsT aIIOMUHUS.

Mertamel mo6ouHbIX noAarpymnn. OOmas xapakTepucTika nepexoaasix meramioB [—VII rpymm.
OcoOeHHOCTH CTPOEHUSI aTOMOB MEPEXOJHBIX MeTajuioB. OOume puznyeckre U XMMUYECKHE CBOMCTBA.
[IpuMeHeHne MeTaIoB.

XpoM. Duzuyeckue CBONCTBA Xpoma. XUMHYECKHE CBONCTBAa XpoMa (OTHOILIEHUE K BOJSHOMY
napy, KMCJIOpoay, XJopy, pacTBopaM kuciot). [lonydyenue u npumenenue xpoma. CoeTuHEHHUS Xpoma.
W3MeHeHne  OKHCIUTENbHO-BOCCTAHOBUTENIBHBIX M KHUCIOTHO-OCHOBHBIX CBOMCTB  OKCHUIOB U
THAPOKCHUJIOB XPOMa C POCTOM CTEIIEHU OKHCIICHU. AMQPOTEpPHBIE CBOMCTBA OKCH/IA U THAPOKCHU]IA XpOMa
(ITI). Oxucnenne coneir xpoma (III) B xpomaTsl. B3aumHbIe mepexoAbpl XpOMAaTOB M TUXPOMATOB.
XpoMatbl U JUXPOMAThI KaK OKHUCIIUTEIH.

Mapranern. ®dusnueckue CBOMCTBa Maprasia. XUMHYECKHE CBONCTBa Maprasia (OTHOIIEHHE K
KHCIIOpOJy, XJIOPY, pacTBopaM KucioT). [lonyuenue u npumenenue mapranna. Oxcug mapranma (IV) kax
OKHUCIUTENb U KaTanu3aTop. [lepmaHranar kanusi Kak OKUCIUTEb.

Kenezo. Haxoxnenue B mpupoje. 3HaUCHHE XKeje3a IS OpraHu3Ma ueinoBeka. Duznueckue
CBOHCTBa »ene3a. XMMUYECKHE CBOMCTBa »ele3a (B3aMMOJAEHCTBHE C KHCIOPOJIOM, XJOPOM, Cepoii,
yriieM, BOJOW, KHCIOTaMHu, pacTtBopamu cojieid). CraBbl skeneza ¢ yriaepogom. [lonmyuenue wu
npuMeHeHue kene3a. CoennHeHus xkene3a. CpaBHEHHE KHCIOTHO-OCHOBHBIX U OKHMCIUTENIBHO-
BOCCTAaHOBUTENBHBIX CBOWCTB ruapokcuaa xenesa (II) u rugpokcuna xenesa (III). Conu xenesza (II) u
xene3a (III). Meroas! nepeBona couneii sxene3a (1) B conmu xxenesa (II) u o6parno. [lonHoe paznoxenue
Bojoit coneit skeme3a (III) co crnabeiMu IBYXOCHOBHBIMH KHCJHOTaMU. OKHCIHTENbHBIE CBOMCTBA
coequnenuil sxenesa (III) B peakuusx ¢ BOCCTAHOBUTEISAMH (MOIUIOM, CEPOBOAOPOJOM H MEJBIO).
[{nanuHpie KOMITIEKCHI Xkene3a. KauectBeHHbIe peakiiuu Ha noHbl xenesa (11) u (11I).

Menes. Haxoxnenwe B mpupoae. brnonormyeckas posnb. Pusnueckue W XMMHYECKHUE CBOWCTBA
(B3aMMOCUCTBUE C KUCIOPOJIOM, XJIOPOM, CEpOM, KUCIOTaAMU-OKHCIUTEIAMH, XuopuaoM xenesa (III)).
[Tonyuenne u npumenenue menu. Okeun u ruapokeun menu (II). Comu menu (II). Menusiit kymopoc.
Awmmuakatel Mean (1) u meau (I1). [Tomyuenue oxcuaa meau (I) BoccranoBnenunem ruapokcuaa meau (1I)
rioko30i. [Tomyuenue xinopuaa u nonuaa meau (I).



Cepebpo. Dusnueckue M XUMHUYECKHE CBOWCTBA (B3aUMOJICHCTBHE C CEPOBOJAOPOJOM B
MPUCYTCTBUM KHUCIIOPOJa, KHCIOTaMU-OKUciuTedsiMu). OcaxaeHue OKcuaa cepedpa Mpu JeicTBUU
IIeJIOYN Ha coiu cepebpa. AMMHakaThl cepedpa Kak OkuciauTenu. KauecTBeHHas peakiusi HAa HOHBI
cepeOpa. [Ipumenenue cepedpa.

3o010T0. PU3NYECKUE U XUMHUECKHE CBOWCTBA (B3aUMOJICHCTBUE C XJIOPOM, «APCKOW BOJKON»).
3osoToxaopoBoaopoaHas kuciora. I'mapokcun 3omota (I1I). Kommiekcsr 30mota. CriocoObl BIIEICHUS
30JI0Ta U3 30JI0TOHOCHOU nopoasl. [Ipumenenue 30o0ta.

[unak. dusznyeckre 1 XUMUYECKHUE CBOMCTBA (B3aUMOJICHCTBHE C raJlOreéHaMH, KUCIOPOJIOM, CEPOH,
BOJIOM, pacTBOpaMu KHCJIOT U mienoueit). [lonydenune n npuMenenue nuHka. AMGOTEPHOCTh OKCHIA U
TUIPOKCU/IA IMHKA. BaxkHelire cou [uHKAa.

Jemoncmpayuu. 1. Konnexyus memannos. 2. Konnexyusa munepanos u pyo. 3. Konnexyusa «Kenezo
u ezo cnunasvly. 4. OxpawiueaHue niaMeHU CONAMU WELOUYHbIX U WEeNI0YHO3EMENbHBIX Memanios. 5.
Bzaumooeticmeue nampus ¢ 600oii. 6. Bzaumooeticmaue kanvyus ¢ 86000u. 7. Konnexyus «Antomunuiiy. 8.
Inasnenue  antomunus. 9. Bzaumooeiicmeue antomunus co wenouvio. 10. Antomomepmus. 11.
Bzaumooeiicmesue xpoma c conanoil kucromou 6e3 oocmyna 6o3oyxa. 12. Ocascoenue 2uopoxkcuoa xpoma
(I1l) u oxucnenue eco nepokcuoom 6odopooa. 13. Paznosicenue ouxpomama ammonus. 14. Paznoocenue
nepokcuda 6000poda noo devicmauem ouoxkcuoa mapeanya. 15. Ocasxcoenue eudpokcuoa xcenesa (1) u
oKucieHue e2o Ha 8o30yxe. 16. Bvloenenue cepebpa uz e2o coneil oeticmauem meou.

Jlabopamopuvie onvimol. 1. Okpawusanue NiAMeHU COCOUHEHUAMU — UJETOYHbIX MEmalnos. 2.
O3HakomieHue ¢ MUHepanamu U BaAXNCHEUWUMU COeOUHeHUAMU wenouynvlx memainnos. 3.Ceoticmea
COeOUHeHUll Wen0uHblX Memannos. 4. OKpacka niameHu CONAMU WeELOYHO3EMENbHbIX Memainos. 14.
Ceoticmea macnusi u e2o coedunernuti. 15. Ceoticmea coedunenuti karoyus. 16. Kecmxocmv 600b1. 17.
Ceouicmea antomunus. 18. Ceoticmea coedunenuul anomunus. 19. Ceouicmea coedunenuti xpoma. 20.
Ceoticmea mapeanya u e2o coeounenuil. 21. Hzyuenue munepanos scenesa. 22. Ceoticmaa gicenesa. 23.
Ceoticmea meou, ee cniagos u coeournenuti. 24. Ceolicmea yuHka u e2o coeouHeHUl.

Ocnoevl 0pzanullea<oﬁ xumuu

OcHOBHbIE NOHSATHS oprannqecxoﬁ XUMHUH

IlosiBnenue u pa3BUTHUC Opr&HH‘lGCKOI’I XAMHHU KaK HayKH. HpeI[MeT n 3aJa4u Opr&HH‘ICCKOfI
XUMHH. MecTo W 3HadeHue opraHqucxoﬁ XUMHU B CHCTECME CCTCCTBCHHBLIX HAayK. Bzanmocss3n
HEOPTraHNYCCKUX U OPraHNYCCKUX BCIICCTB.

OcoOeHHocTH oOpraHu4eckux BemecTB. IIpuumHBl MHOrooOpa3us OpraHMYeCKHX BEIECTB.
Opranuueckue BellecTBa B NPHUPOJE. YTIJIEPOAHBIM CKEIET OpPraHM4eCKOM MOJIEKYJbl, €ro THUIIBL:
LHUKIMYEecKHe, anukiandeckue. KapOouukinuueckue U TeTepoluKInYeckue ckenerbl. KpaTHocTh
XMMHMYECKON CBSI3M (BHUIBI CBA3CH B MOJEKYJaX OPraHUYECKUX BEIIECTB: OJIMHAPHBIC, JIBOMHBIE,
TpoliHble). VI3MeHeHne 3Heprun CBsi3ed MeXAy aToMaMM yIiiepojia MpH YBEIWYEHUH KPAaTHOCTU CBSI3U.
HacelieHHbIe ¥ HEHACBHIICHHBIE COCAMHEHUS.

DONEeKTPOHHOE CTPOCHHE W XUMHYECKHE CBS3M aroma yriepoja. ['mbGpuamzanus aTOMHBIX
opOuTanet, ee TUIBI Ui OPraHUYECKUX COEAWHEHHIA: sp3, sz, sp. OOpa3oBaHue G- M T-CBsi3eil B
MOJIEKYJIaX OpPraHUYECKUX COeTMHEHN. [IpoCTpaHCTBEHHOE CTPOEHUE OPraHUYECKUX COCTNHEHHN.

XHUMHYECKOE CTPOCHUE KAK MOPAJOK COCAVMHEHUS aTOMOB B MOJIEKYJIE COTJIACHO MX BAJIEHTHOCTH.
OCHOBHBIE TOJIOKEHHSI TEOPUU XUMHUUECKOI'O0 CTPOCHMsI OpraHMuYecKux coenvHeHuit A. M. Byrtneposa.
3aBHCHUMOCTh CBOMCTB BELIECTB OT XUMUYECKOT0 CTpoeHUs: MoJiekyll. CTpykTypHas Gpopmyna. Mzomepus
n n3oMepel. CTpyKTypHasi ¥ NpOCTpaHCTBEHHas n3omepus. M3omepus yraeponHoro ckenera. Mzomepus
MIOJIOKEHUA. MekiaccoBasg u3omepus. Buabl mpocTpaHCTBEHHON m3omepuu. Onrtudeckas W30MEpPHSL.
AcummeTpuyeckuil aToM yriiepoja. OnTHYEeCKHe aHTUIOABI. XUPATbHOCTh. XUpPaJbHbIE U aXupalbHbIE
MOJIEKYIbl. [ 'eomeTpuueckas usomepus (LMc-, TPAHC-U30MEPH).



3JICKTpOHHO€ CTPOCHUC OPraHUYCCKHUX BCHICCTB. Bzaumnaoe BamsHHEe aTOMOB U rpy1ir aToOMOB.
OnektpoHHbIe 3P dexThl. UnaykTHBHBIN 1 Me30MepHBIi 3 dekThl. [IpencraBnenue o pe3oHaHce.

Knaccudpukanuss opranmdeckux BemiecTB. (OCHOBHBIE KIJIACCHl OPTraHUYECKUX COCIWHEHHA.
[Tpunuunsl kiaaccupukanuu opraHuyeckux coefauHeHuil. [lonstne o (QyHKIMOHAIBHOW TIpyImIe.
Knaccudukanus opraHn4eckux COeAMHEHU 1o (QyHKIMOHANIBHBIM rpynnaM. ['omonorus. ['omororw.
I'omostornueckas pasHoCThb. ['OMOI0OrH4ecKHe psabL.

Homenkiatypa opranunuyeckux BemiecTB. MexayHapoaHas (cUcTeMaThuyeckas) HOMEHKIIATypa
OpPraHMYECKUX BEILECTB U MPUHLHUIIBI 00pa30BaHusl HA3BAHUN OPraHUYECKUX COeAMHEeHU. PanmonanbHas
HOMEHKJIATypa.

Knaccudukanus u ocobeHHOCTH opraHuyeckux peaknuid. CrocoObl 3amuceid peaknuii B
opranudeckoil xumun. Cxema M ypaBHEHHUE. YCJIOBUS MpoBeaeHus peakuuid. Kimaccupukanus peakiuii
OpPraHMYECKUX BEIIECTB IO CTPYKTYPHOMY TMPHU3HAKY: 3aMelleHHe, MPUCOCTUHEHHE, OTILEIICHUE.
Peaknmonnsie neHtpol. IlepBoHauanbHble MOHATHS O TUIAX M MEXaHU3Max OPraHUYECKUX DPEaKIUU.
['omonuTnueckuit u reTepOTUTUYECKUI pa3pbIiB KOBAQJIEHTHOMU XUMUYECKON CBA3U.
CBOOOTHOpAAVKANBHBIA W WOHHBIA MEXaHU3MBl peakiuu. [loHsATHE O CBOOOJHOM paaHKale,
Hykineoduie, siekTpoduie, kapOokaTHoHe U KapOanuoHe. OOO03HAYeHHE WOHHBIX peaKlIHuidl B
opraHudeckoi Xumuu. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBICE pPEAKIMH B OPTaHMYECKOM XUMUHU.
WNnentudukanuss opraHU4YecKUX COEOUHEHHH. ['eHeTHdeckas CBs3b MEXAY KJIacCaMd OpraHu4ecKuX
COCIMHECHUM.

Lemoncmpayuu. Mooenu opeanuyueckux Monexyi.

YriaeBoaopoasl

AnkaHpl. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJbl METaHA. Sp3-FI/I6pI/II[I/I3aIII/I$I
opbutaneit aromoB yriepona. ['omonornueckuit psa u obmas dopmyna ankaHoB. Cucremarnyeckas
HOMEHKJIaTypa aJIkaHOB M paaukaiioB. M3omepus yriaepoaHoro ckenera ankaHoB. dusnueckue cBoiicTBa
aJIKAaHOB. 3aKOHOMEPHOCTH M3MEHEHUs (PU3MUECKUX CBOWCTB. XHUMHUYECKHE CBOMCTBA aJKAHOB:
raJIor€HUPOBAHNE, HUTPOBAHUE, JETUAPUPOBAHNE, TEPMUUYECKOE Pa3IOKEeHUE (IUPOJIN3), TOPEHUE Kak
OJMH U3 OCHOBHBIX HCTOYHHUKOB TE€IUIa B IPOMBIIIJIEHHOCTH MU OBITY, KaTAINTUYECKOE OKHCIIECHHUE,
KPEKHUHT KaK CIOCOOBI MOJYYEHHUS] BaXKHEHWIINX COEIUHEHUN B OPraHMYeCKOM CHUHTE3€, M30MEpHu3alus
KaK Ccroco0 TMOJIyueHHs] BBICOKOCOPTHOro OeH3MHa. MeXaHu3M peakiuu CBOOOJHOPAIUKAIbHOTO
3aMelnieHns (Ha TpuMepe XJOpupoBaHUs MeTaHa). CHUHTETHYECKHE CHOCOOBI TOJYYCHHS alKaHOB.
MeTozbl NOTy4YeHUs! AIKaHOB U3 AJKUITaJIOreHuaoB (peakuus Bropiia), nekapOokcuinpoBaHueM coleit
KapOOHOBBIX KHUCIJIOT U 3JEKTPOJIM30M PACTBOPOB COJEM KapOOHOBBIX KHCIOT. HaxokieHue ajakaHOB B
IIPUPOJIE U IPUMEHEHNUE AJIKAHOB.

Huxnoankansl. CTpoeHue MOJEKyNl HHKIoankaHoB. OOmas ¢opMyna  IUKIOAIKAHOB.
Homenknarypa 1mukioankaHoB. M3omepusi LMKIOAJIKAaHOB: YIJIEPOAHOIO CKelleTa, MEKKIaccoBas,
MIPOCTPAHCTBEHHAs (LMc-, TpaHc-uzomepus). HampsokeHHble W HeHanpsbKeHHble LUKl Crenuduka
CBOMCTB IMKJIOQJIKAHOB C MajbIM pa3MepoM LHKJIA. XMMHUYECKHE CBOICTBa LMKJIONpPOIAaHa: FOpPEHUE,
peakuuu MNpUcOoeIMHEHUs (TUAPUPOBAHUE, NMPUCOECTUHEHUE TaJOr€HOB, TajlOreHOBOAOPOJOB, BOAbI) U
IIUKJIOT€KCaHa: TOPEHUE, PEAKIIMU PaJIMKaIbHOIO 3aMeIIeHus (XJIoOpupoBaHue, HUTpoBaHue). [lonyuenue
LUKJIOAJIKAHOB U3 aJKAaHOB U JUTaJOreHaAIKaHOB.

AJIKeHBL. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOIEKYIbl STHICHA. Sp°-IMOpUIM3ams
opOuTaneil aToMOB yriepoja. G- M T-CBS3H. [ OMOJOTHYECKHMU psax u oOmas ¢opMmyrna aaKeHOB.
Homenknarypa ankeHoB. M3omepus ankeHOB: YTrIEpOJHOTO CKelleTa, TOJOKEHUS KPaTHOM CBsI3H,
MPOCTPAHCTBEHHAs (TeOMETpHUYECKass W30MEpHs, WM I[HC-, TPAHC-H30MEPHs), MEKKIACCOBas.
Odusnyeckue CBOWCTBA AalKEHOB. XHWMHYECKHE CBOMCTBA alKeHOB. Peakiuu »ieKTpoPUILHOTO
MPHUCOCTUHCHHA KaK croco0 IMOJIYUYCHUA (bYHKHI/IOHaJ'H)HBIX IMPONU3BOJHBIX YrJja€BOaAOPOIOB:
THAPUPOBAHUE, TaJOTEHUPOBAaHWE, THJIPOTAIOTCHUPOBAHHWE, THUApaTalus  aikeHoB. [IpaBuio
MapKOBHHKOBA U €r0 0OBSCHEHUE C TOYKU 3PEHMSI AJIEKTPOHHON Teopuu. PanukaibHoe MpUCOEIUHEHHE
OpoMOBOZIOpOJIa K aJKeHaM B MPUCYTCTBHM Tepekucel. OKHUCIIEHHWE aTKEeHOB: TOPEHHE, OKHUCIICHHE



kuciopogoM B mnpucyrcTBuu xyopunoB namwiamus (II) u memum (II) (Bakep-mpouecc), OkucieHue
KHUCJIOPOAOM B NPHUCYTCTBUU cepedpa, OKUCIEHHE TOPSYUM IOAKHCICHHBIM PacTBOPOM I€pMaHIaHaTa
Kalus, OKUCJIEHHE IepMaHraHaroM Kanus (peakuus Barnepa). KauecTBeHHblE peakiMu Ha JIBOMHYIO
cBs3b. [IpombinuieHHbIE W 1a0OpaToOpHbIE CIOCOOBI IOJMy4YeHHs ajnkeHoB. [losyueHue ankeHoB
JNETUJPUPOBAHUEM  QJIKAHOB;  peakUWMed  JIMMHHMPOBAHHUS U3 CIHUPTOB,  TaJOICHAJIKaHOB,
nuranoreHankanoB. IIpaswio 3aiinesa. ITomumepusanus ankeHos. IlonmMepusanus Ha Karaau3aTopax
[urnepa—Harra. IlonmdTuineH Kak KPYNHOTOHH@XXHBIA IPOAYKT XHUMHYECKOrO IIPOM3BOJCTBA.
IIpuMeHeHMe aJIKeHOB (ITUJICH U IPOINUIIEH).

Ankanuensl. Knaccugukainusi ankaJneHOB 1O B3aMMHOMY pPAacIlOJIOKEHUIO KpPATHBIX CBs3€H B
MoJiekyJie. OCOOEHHOCTH JIEKTPOHHOIO U MPOCTPAHCTBEHHOI'O CTPOECHHUS CONPSIKEHHBIX alKaJUueHOB.
Obmas ¢opmyna ankagueHoB. HomeHkrnarypa u u3omepusi ankaaneHoB. Dusnyeckue CBOICTBaA
aJIKaJUeHOB. XHMMUYECKHE CBONCTBA aJlKaJUEHOB: pPEAKUMHU IPHCOEIUMHEHMs (THIpUpPOBAHUE,
raJIoreHUPOBAHKE), TOpeHUs U noiumepusauuu. 1,2- u 1,4-npucoenunenue. Ilonyyenue ankaaueHoB.
Cunre3 Oyraguena u3 OyraHa u dtaHoja. [lommmepusamus. Kayuyku. Brxmag C. B. JleGeneBa B
[IOJIyYEHUE CHUHTETHUYECKOro Kayuyka. BynkaHusauus kayuykoB. Pesumna. MuoroobOpasue BHIOB
CUHTETHYECKUX Kay4yKOB, UX CBOMCTBA U IPUMEHEHUE.

ANKUHBL. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHUE MOJICKYJIbI alleTHIICHA. SP-THOPUAN3aLUs
opbutaneii atoMoB yriepoaa. ['omomoruuyeckuit psag u obmas Qopmyna ankuHoB. Homenkmarypa
QIKWHOB. M30MepHsi ajJKUHOB: YIJIEPOJHOTO CKEJIETa, MOJOXKEHHUS KPAaTHOW CBSI3H, MEXKKIACCOBAs.
dusnyeckre CBOWCTBA aJKMHOB. XMMHUYECKHE CBOMCTBA AJIKMUHOB. Peakiuu MpUCOSTMHEHHS KaK CIIOCO0
MOJIyYEHUSI TIOJIMMEPOB M JIPYTUX TOJIE3HBIX MPOAYKTOB. ['mapupoBanue. Peakuuum npucoeauHeHUs
rajoreHoB, raJlor€HOBOAOPOIOB, BOJbI. Tpumepusaius u [uMepu3aiius aletuieHa. Peakuyuu 3aMeiieHusl.
KucnorHele cBoiicTBa alKMHOB C KOHLEBOH TpONHOW CBs3bI0. AneTwieHuAbl. ['opeHue anerusieHa.
OkuclieHHe aJlKWHOB PACTBOPOM IepMaHraHata kanus. [lomyueHue aneTmieHa MUpPOIM30M METaHa U
KapOugHbiM MeToAoM. CHHTE3 aJKUHOB QJIKWIMPOBAHMEM aleTWINAOB. lIpuMmeHeHue areTuieHa.
['openue aneruneHa Kak ICTOYHUK BBICOKOTEMIIEPATYPHOTO IJIaMEHU JJI CBAPKHU U PE3KU METAJLIOB.

Apenbl. Hcropust oTkpeitusi Oenzona. COBpeMEHHbBIE MPEICTaBICHUS 00 JIIEKTPOHHOM H
MPOCTPAHCTBEHHOM CTpoeHun Oenzona. OOmas Qopmyna apenoB. M3omepuss U HOMEHKIATypa
roMosioroB 6enszosna. Mzomepus nu3aMenieHHbIX OEH30J10B Ha MpUMepe KCuioyioB. dusndeckre cBOWCTBa
OeHzona. XuMU4eckre cBoicTBa OeH3oma. Peakuuu 3amenieHus B OSH30IbHOM sifjpe (IEKTpOodUIbHOE
3aMEIICHNE): TAJIOTeHUPOBAHUE, HUTPOBAHUE, aTKWIMpoBaHue. Peakuuu mpucoenuHEHHs K OEH30Iy
(rugpupoBaHHe, TalOT€HHUPOBaHUE (XJIOpUpoBaHWME Ha cBery)). Peakmus ropenus. OcoOeHHOCTH
XUMHUYECKUX CBOWCTB aJKIJIOCH30JI0B Ha MpUMEpE ToNyosja. B3auMHOe BIUsSHHE aTOMOB B MOJIEKYJIE
tonyona. [lpaBuna opueHTalMM 3aMecTUTENel B peaklHsIX 3aMelleHHs. XJIOPUPOBAaHUE TOIyoa.
OxkwuciieHne ajKkuiIOEH30JI0B pPAacTBOPOM TEepMaHTaHata Kaius. [ajoreHupoBaHHEe aIKWIOCH30JIOB B
O0okoByro 1enb. HutpoBanue HuTpobOeHszona. [lomydenue OeHzona u ero romosioroB. [Ipumenenue
rOMOJIOTOB O€H30171a.

I'eneTnyeckast CBsI3b MEXIY Pa3NUYHBIMU KJIacCaMU YTIIEBOAOPOJOB. KauecTBeHHbIE peakiuu Ha
HenpeJenbHbIE YIIIEBOAOPOIBL.

["asioreHONpPOM3BOIHBIE  YTIEBOAOPOAOB. Peaknuu 3amernieHus rajioreHa Ha THJIPOKCHUI,
HUTPOTPYIITY, HHAHOTPYIIy. JlelicTBHE Ha TaJOT€HIPOU3BOJIHBIE BOJHOTO M CIIMPTOBOTO PacTBOpa
menourd. CpaBHEHHE PEaKIIMOHHOW CHOCOOHOCTH alKWiI-, BUHHI-, (DEHWI- ¥ OCH3WITaIOreHH]IOB.
B3anMoeiicTBue auralioreHaJIKaHOB C MarHueM W IIMHKOM. [loHATHE O MeTauI00praHuYecKuX
coequHeHMsIX. icronb30BaHNE ralOre€HOMPOU3BOIHBIX B OBITY, TEXHUKE U B CHHTE3E.

Jemoncmpayuu. 1. Cocmasnenue mooenell MOaeKyl arkanos. 2. bpomuposanue eexcana Ha ceemy.
3. I'openue memana, smunena, ayemunena. 4. OmnouieHue memana, SmuieHa, ayemuieHa u Oen3ona K
pacmeopam nepmauveanama Kauus u opomuou eode. 5. Ilomyuenue smunena peaxyueti oecudpamayuu
smanona. 6. I[lonyuyenue ayemunena 2uopoauzom kapouoa xanroyus. 7. OKucienue mouyoia pacmeopom
nepmaneanama kanusa. 8. Ilomyuenue cmupona Oenonumepuzayueti NOAUCIIUPONA U UCHbIMAHUE €20
OMHOWEHUS K PACMBOPY NEPMAH2AHAMA KATUSL.



Kucsopoacoaep:kaiye opraHudeckne coeTuHeHUst

Cruptel. Kiaccudukanusi, HOMEHKIIaTypa U U30Mepus cnupToB. ['oMonoruueckuid psa u oOmias
dbopMyna MpeaenbHbIX OJHOATOMHBIX cnUpPTOB. Du3nueckue CBOWCTBA IMPEAETbHBIX OJHOATOMHBIX
cnupToB. BomopoaHas cBA3b MEXAY MOJEKyJaMH U €€ BIMAHUE Ha (PU3NYECKHUE CBOMCTBA CIUPTOB.
XUMUYECKHEe CBOMCTBa CIUPTOB: KUCJIOTHBIE CBOMCTBa (B3aMMOJEWCTBHE C HATpUEM Kak Crocod
YCTAHOBJICHUS] HAJIMYMUS TUIPOKCOIPYIIbI); PEAKIMK 3aMEIEHUsl TMAPOKCUIBHOM TPYIIbl HAa rajoreH
KaK Croco0 NOJy4YyeHHUs pacTBOPHUTENEH; MEXMOJIEKYNIsSpHas U BHYTPUMOJEKYJSpHas AeruipaTainus;
00pa3oBaHKE CIOXKHBIX 3(PUPOB C HEOPTAaHMUECKUMH U OPTaHUYECKHUMHU KHCIOTaMH; TOPEHHE; OKUCIICHUE
okcuaoM Mmeau (II), moakucIeHHBIM pPacTBOPOM IMEepMaHTraHaTa Kallus, XpPOMOBOM CMECHIO; pPEaKIuu
YIIEBOAOPOAHOTO pajauKaia. AJIKOTONATHL. ['MAponu3, alKwiMpoBaHHE (CHHTE3 MPOCTHIX 3(UPOB IO
Bunesmcony). IIpombinuiennsiii cunte3 metanona. [lonydyenue staHona: peakiusi OpoKeHUs TITIOKO3bI,
rufpatanms 3TuieHa. lIpumeHeHue meraHona U 3TaHosa. PU3NOIOIMUYECKOE JAEHCTBHE METaHOJA U
9TAHOJIa HAa OpPraHu3M 4YelloBeKa. MHOroaToMHbIE CHUPTHL. OTWICHIJMKOIb U TJIMLEPUH KAk
NPEJCTaBUTENN TPEACTbHBIX MHOTOATOMHBIX CIUPTOB, MX (U3WYECKHMEe M XUMHUYECKHE CBOMCTBA.
KauecTtBeHHas peakuys Ha MHOIMOATOMHBIE CIIUPTHI U €€ NPUMEHEHUE JJI1 paclO3HAaBaHUS TJIMLIEPUHA B
cocTaBe KOCMeTHYecKuX cpeacTB. CHHTE3 AMOKCAaHAa U3 STHICHIVIMKOJSA. TOKCHMYHOCTD 3TUIICHTIIMKOJIS.
[IpakTHueckoe NPUMEHEHHUE STUIICHTIIMKOJIS U TJINLIEPUHA.

[Tpocteie 3¢pupsl Kak H3OMEPHI MPEACITBLHBIX OAHOATOMHBIX CTUPTOB. CpaBHEHHE UX (DU3HUCCKUX U
XUMHUYECKHX CBOMCTB CO CITUpTaMH. Peakius paciierieHus poCcThiX 3QUPOB HOJTOBOIOPOIOM.

®enonel. CTpoeHHEe, N30MEpHs 1 HOMEHKIIATypa (eHoJIOB. B3auMHOE BIMSHUE aTOMOB B MOJIEKYJIE
¢denona. dusznyeckre U XMMUYECKHE CBOMCTBa (heHoNa M Kpe3osioB. KucioTHbie cBoicTBa (PEHOJIOB B
CPaBHCHHH CO CIHpPTaMHU: pEaKIUd C HATPUEM, TUAPOKCHUIOM HaTpus. Peaknuu 3amemeHus B
OeH301bHOM  KoOIblle (TajmoreHupoBanue (OpomupoBaHue), HutpoBanue). OxuciaeHue (¢GEHOIOB.
KauectBennsie peakuu Ha ¢enout. [lomyuenue genona. [Ipumenenne denona.

KapOoHusnpHble cOeMHEHUS. ANbAETUABI U KETOHBI. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
KapOOHUJILHON TpyMIbl, €€ MOJSPHOCTh U HoJspu3yeMocTb. Kiaccudukanus anabJeruioB U KETOHOB.
CrpoeHue mnpeaenbHbIX albAerua0B. ['OMOJIOrMuYecKUil psii, HOMEHKJIATypa, M30MEepUs NpeAeibHBIX
anpsernioB. CTpoeHre MOJIEKYJIbI alleToHa. ['oMoorudeckuil psiji, HOMEHKIaTypa U U30MEpUsI KETOHOB.
OOmas ¢opmyna mnpelenbHBIX albJIeru7oB M KeToHOB. (Pusmyeckue CcBOICTBa (opMabaeruia,
aneTanbAeTnaa, aneToHa. XHMHYECKHME CBOMCTBA IPENENbHBIX ANBJICTMI0OB W KETOHOB. Peakuumn
NPUCOETUHEHUST BOJbI, CIMPTOB, IMAHOBOAOPOAA U TuApocyibpuTa HaTpus. CpaBHEHUE PEaKLMOHHOM
CIIOCOOHOCTH aJbJAETUAOB M KETOHOB B pEaKUUAX MpHCOequHEHMs. Peakuuu 3amMerieHuss aTOMOB
BOJIOpOJIa TpU YIJIEPOAHOM arome Ha rajoreH. [lommmepusanust gopmanbaeruja M aneTaabAeruia.
OxucneHne KapOOHWIBHBIX coennHeHul. OcOoOEHHOCTH peakIUH OKUCIeHUs areToHa. CpaBHeHUeE
OKHCJICHMs albJEeTu7ioB U KeTOHOB. I'mapupoBanue. BoccraHoBieHHEe KapOOHMIIBHBIX COEIMHEHUH B
cnupthl. KadecTBeHHblE peakUMM Ha albJeTHIHYI0 Tpynmy (peakuus  «cepeOpsHOro 3epKajay,
B3auMozeiicteue ¢ ruapokcusioM Meau (II)). Ocobennoctu dopmanbaeruna. [lomyueHue mpenenbHbIX
aJIbJIETUJIOB: OKHUCIIEHHWE CIHUPTOB, rmaparanus aneTtwieHa (peakuus KydepoBa), okucieHHeM 3THIIEHA
KHUCIOpoAOM B mpucyTcTBuM xnopuaa namiaaus (II). [lomyueHue aneroHa OKMCIeHHEM NpoIaHoia-2 u
pa3joKEeHUEM KaJlbLIUeBOM MM OapueBOM COJMM YKCYCHOM KHMCIOTBl. TOKCHYHOCTH aJIbJETUJIOB.
Baxuelimme npeacTaBuTeNu ajabAErHI0B U KETOHOB: (hOpMalIbJeTHA, YKCYCHBIN anbJeru]], alleToH U UX
MIPaKTUYECKOE UCTIOIb30BaHUE.

KapbonoBeie  kucnotsl. CTpoeHHE NpeNeNbHBIX  OJHOOCHOBHBIX  KapOOHOBBIX  KHCIIOT.
Knaccudukanus, nsoMepuss 1 HOMEHKJIATypa KapOOHOBBIX KHUCIIOT. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHHe KapOOKCHJIbHOW rpynmbl. [omonormueckuid psigx u  obmas ¢opmyna HpeAebHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT. PU3MUECKHE CBOMCTBA MPENEIbHBIX OJIHOOCHOBHBIX KapOOHOBBIX
KHCIIOT Ha IPUMEpPE MYpPaBbUHOM, YKCYCHOH, NMPONMOHOBOW, NAJIBMUTUHOBOW U CTEAPUHOBOM KHCIIOT.
Bogoponneie cBs3M, accoumanus KapOOHOBBIX KHUCJIOT. XHMHUYECKHE CBOWCTBA IMPEIENIbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIOT. KuCoTHBIE CBOMCTBA (M3MEHEHUE OKPACKH MHUKATOPOB, PEaKIUH
C AaKTHUBHBIMH METaJlJJaMH, OCHOBHBIMH OKCHJAMH, OCHOBAHMSIMH, coJisiMU). HM3MeHeHHe Cuibl
KapOOHOBBIX KHCIIOT TNpU BBEACHUWU JOHOPHBIX M aKLENTOPHBIX 3amecTuTenedl. B3aumopelcTBue



KapOOHOBBIX KUCIIOT CO CIIUPTAaMU (peakius STepupuKaIim), OOpaTUMOCTb PEAKIIMU, MEXaHU3M PeaKIuu
stepudukanuu. ['amoreHnpoBaHre KapOOHOBBIX KHUCIOT B OOKOBYIO Iemb. OCOOCHHOCTH XWMHUYECKHX
CBOWCTB MypaBbUHOW KHCIOTHL [loiyueHne mpeAerabHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT:
OKHCJICHUE aJbJIETHI0B, OKUCICHNE MEPBUYHBIX CIIUPTOB, OKUCICHHUE aJKAHOB U AJKEHOB, THAPOIU30M
TeMUHAIBHBIX TpUTaJoreHu7oB. [lomydeHne MypaBBHMHOM M YKCYCHOH KHCIIOT B TPOMBIIUIEHHOCTH.
[IpumeneHnre MypaBbUHOW U YKCYCHOM KHUCIIOT.

JIByXOCHOBHBIE KapOOHOBBIE KHCIOTHI: OOIIME CIIOCOOBI MONYy4YeHHS, OCOOCHHOCTH XUMHYECKHX
cBoiicTB. ll]aBeneBast 1 MaIOHOBAsE KUCIIOTA KaK MPEACTABUTEIN IUKAPOOHOBBIX KUCIIOT.

HenpenenbHble 1 apoMaTHYECKHE KHCIOTHI: OCOOCHHOCTH WX CTPOEHHS U CBOMCTB. [IpumMeHenue
OCH30MHON KHCIIOTBI. ApOMaThyecKhe JIUKapOOHOBBIE KHCIOTHI ((dranmeBas, wu3zodraneBas U
TepedTaneBass KHUCJIOTHI): MPOMBIILICHHbIE METOJbI TOJy4YeHUs UM TpuMeHeHue. llonstHe o
TUIPOKCUKAPOOHOBBIX KHCIOTaX M HMX MPEICTaBUTENAX MOJOYHOM, JUMOHHOM, S0JOYHONW M BUHHOM
KHCJIOTaX.

Beicime mpenenbHble M HeNpenenbHbIE KapOOHOBBIE KHCIIOTHL. 3HAueHHWE M IPUMEHEHHE
KapOOHOBBIX KHCIIOT.

@OYHKIMOHAIbHbIE MPOU3BO/IHbIE KAPOOHOBBIX KHCJIOT.

XJIOpaHTUAPUBI U AaHTHIPUIbI KAPOOHOBBIX KUCIIOT: MOJIydyeHHe, ruapoian3. Iloaydenne cinoxxHbIx
3(pHUPOB C UCTIONH30BAHUEM XJIOPAHTUIAPUAOB U aHTHIPUIOB KHUCIIOT.

Crnoxuble 3¢gupsl. CTpoeHre, HOMEHKIIATypa U U30Mepusi CI0XKHbIX 3¢upoB. CioxHbIe 3pUpbI Kak
U30Mepbl KapOOHOBBIX KHUCJIOT (MexkiiaccoBas uzomepus). CpaBHeHue (U3NYECKUX CBOWCTB U
PEAKIIMOHHOM CHOCOOHOCTH CIIOKHBIX 3(QHUPOB M HM30MEPHBIX MM KapOOHOBBIX KHCIOT. ['maponus
CIIO)KHBIX 3¢upoB. CrocoObl TMONyYeHHUS CIOXKHBIX J(PHUPOB: ATepUPHKAIMI KapOOHOBBIX KHCIOT,
allMJIMPOBaHME CIMPTOB M  AJKOTOJSATOB TaJOr€HAaHTMpUJAaMU M aHTUAPUAAMH, aJKWIMPOBAaHUE
KapOOKcHIIaT-uOHOB. [IpuMeHeHne CI0KHBIX A3(PUPOB B MUIIECBOH 1 Tap(HIOMEPHOI MPOMBIIIUIEHHOCTH.

AMI/I,I[LI Kap6OHOBHX KHCJIOT: IIOJIYYCHHUC U CBOMCTBa Ha IMpuUMEpPC ancramMuia.

Comm Kap6OHOBI)IX KHCJIOT, HUX TCEPMHUUYCCKOC PA3JIOKCHHUEC B NPUCYTCTBUU MICIIOYM. Cunres
Kap6OHI/IJ'IBHLIX COG,Z[I/IHCHI/Iﬁ Pa3JIOKCHUEM KAJIbIIUCBBIX coJien Kap6OHOBI>IX KHCJIOT.

Jemoncmpayuu. 1. Bzaumooeticmseue nampus ¢ 5manonom. 2. OKucienue smanona oKCuoom meou
(1l). 3. I'openue smanona. 4. Bzaumooeiicmeue mpem-0ymuio8020 CRUpmMa ¢ COJAHOU KUCIOMOU. 5.
Hooogpopmuas peaxyus. 6. Onpedenenue anb0ecudo8 nNpu HNOMOWU KAYECMBEHHbIX peakyut. 7.
Oxucnenue anvb0e2ud08 nepmManeaHamom Kauusl.

Jlabopamopnwsie onvimul. 1. Ceoticmea smunogoeo cnupma. 2. Ceoticmea enuyepuna. 3. Ceoticmea
genona. 4. Ceoticmea gpopmanuna. 5. Ceoticmea ykcycrou kuciomwl. 6. Conu KapOOHO8bIX KUCTOM.

A30T- ¥ cepocoaep:xkamue coequnenusi Hurpocoenunenmnsi.

Awmunbl. Knaccugukaius no TUIy yriieBoJOpOJIHOTO pajuKalia U YUCIy aMUHOTPYII B MOJIEKYIIE,
HOMEHKJIaTypa, M30Mepusi aMUHOB. llepBHuHBIE, BTOPUYHBIE M TPETUYHBIE AMUHBL. DJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHHME IMPEAEIbHBIX aMUHOB. (Du3nueckne CBONCTBA aMHMHOB. AMHUHBI Kak
OpraHMYEeCKHE OCHOBAHMS: PEaKIUH C BOAOH, kuciaoramu. Conu ankuwiaMMoHMs. Peakuus ropeHus
aMUHOB. AJIKWIMpPOBaHME W alWJIMPOBAHME AaMHUHOB. Peakuny aMHMHOB C a30THCTOM KHUCIIOTOHM.
[lonmyyenne aMHHOB  QJIKWIMPOBAHHEM AaMMHAaKa M BOCCTAaHOBJIEHHMEM  HUTPOIPOM3BOJIHBIX
yIJI€BOIOPO/IOB, U3 cnupToB. IIpuMeHeHne aMuHOB B (papMaleBTUYECKOH MPOMBIIIIEHHOCTH.
ApoMaTuyeckie aMHMHbl. AHWINH KaK MPEICTaBUTENb apoMaTHUecKuX aMUHOB. CTpoeHHE aHWJIMHA.
B3auMHOe BiMsiHME IPYIIT aTOMOB B MOJIEKYJIE aHUIUHA. BiusHUe 3aMeCcTUTENe B apOMaTUUECKOM siipe
Ha KHUCIIOTHBbIE U OCHOBHBIE CBOWMCTBA apuiaaMHHOB. [IpuynHbBI 0c1a0iaeHns] OCHOBHBIX CBOMCTB aHWJIMHA
B CPaBHEHMM C aMHMHAMHU IPEAEIBHOrO psna. XUMHUYECKHME CBOMCTBA AHWIIMHA: OCHOBHBIE CBOMCTBA
(B3auMosielicTBUE C KHCJIOTaMH); pEaKIUU 3aMelleHUuss B apoMaTHdeckoe saApo (TajJoreHupoBaHUE
(B3auMojielicTBE ¢ OPOMHOI BOJIO¥), HUTpOBaHUE (B3aMMOJIEHCTBHE C a30THOM KHCIOTOH), OKHUCIICHHUE.



[lonyuyenne aHunuHa (peakuuss 3WHHMHA). AHWIMH Kak CbIpbE [JS IPOU3BOJCTBA AaHUJIMHOBBIX
kpacutesned. CUHTE3bl HA OCHOBE aHUJIMHA.

I'erepouukiibl. A30T-, KUCIOPOA- U CEPOCOJEPIKAIIUE TeTEPOIUKIbl. DypaH, MUPPOd, THOPEH U
MMHJIa30J1 KaK TMPEICTaBUTENIM MSATHWICHHBIX T'eTepOIUKIOB. [Ipupoma apoMaTHYHOCTH MATHYICHHBIX
TeTePOLHKIIOB. DJIEKTPOHHOE CTPOCHHE MOJICKYJbl MHUPPOIA, APOMATUYCCKUH XapaKTep MOJICKYJIIbI.
Kucnorneie cBoiictBa mnupposna. [lupuauH Kak TpeACTaBUTEIb I[IECTUWICHHBIX TIE€TEPOIMKIIOB.
DNEKTPOHHOE CTPOSHUE MOJCKYJIbl MUPHUAWHA, ApPOMATHUECKUN XapakTrep MoyeKynabl. OCHOBHBIE
CBONCTBa mMUpHUIMHA. Pa3znuyue B NPOSBICHUM OCHOBHBIX CBOWCTB NHUpPpOJIa M NUpUAMHA. Peakiuun
MUPHUIMHA: IEKTPOPUIbHOE 3aMeleHue, ruaprupoBanre. [TukonuHbl U ux okucieHue. [Ipeacrapnenue o
MypHUHE, TYPHHOBBIX U TUPUMHUINHOBBIX OCHOBAHMSIX.

Hemoncmpayuu. 1. OcHnosHnvie ceoticmeéa amunos. 2. Kauecmeenmvie peaxyuu Ha auuium. 3.
Anununosvie kpacumenu. 4. Oopaszyvl 2emepoyuKIULecKux coeOuHeHull.

buosornvyeckn akTHBHbBIE BellleCTBA

XKupbl kak cioxHble 3(UpHl TIUIEPHHA M BBICIIUX KapOOHOBBIX KHCJIOT. PacTturenbHble U
KUBOTHBIE JKHUpBI, HX cocTaB. @DuU3NUECKHE CBOMICTBA XHUPOB. XHMHUYECKHE CBOWCTBA JKHUPOB:
TUIPUPOBaHUE, OKHCIeHUE. ['UApOIN3 UM OMBUIEHHE KHUPOB KaK CIIOCOO MPOMBIIIJIEHHOIO MOJIy4YEHUs
coJieil BBICHIMX KapOOHOBBIX KUCIOT. ['maporenusanus xupoB. [lpumenenue >xupoB. Mpuid Kak conu
BBICIIMX KapOOHOBBIX KHCIOT. Motoline cBOiCTBa MbLIIa.

VYrneBoabl. OOmast ¢opmyna yraeBonoB. Krmaccuduxamnus yrineBomoB. MoHo-, onuro- u
nosincaxapuzbl. @U3nyecKue CBOMCTBA M HaXOXKJIEHUE YIJIEBOAOB B MpUpOJE (Ha IpUMEpE IIIIOKO3bl U
bpykTo3bl). JIuneliHasa u nuKIndeckas Gopmbl TI0K03bI U GpyKTO3bl. [Tupanossl u pypanossl. Dopmybl
@umepa n Xeyopca. IlonaTre 0 TayroMepuu Kak BUIE M30MEPUU MEXAY LUKIMYECKOW M JIMHEHHOMU
dbopmamu. Ontuyeckass U30OMEPHUS TTIOKO3bl. XUMUYECKHE CBOICTBA IIIOKO3bI: OKUCICHHUE XJIOPHOWU WU
OpOMHOW BOJOH, OKHCICHHE a30THOH KHUCJIIOTOW, BOCCTAHOBJICHHE B IIECTHATOMHBIA CIUPT,
aUWIMpPOBAHKME,  AJKWIMPOBAHUE,  H30MEpHU3alUs,  KAUYECTBEHHbIE  pEakUMM  Ha  TJIIOKO3Y
(3KCIIEpUMEHTAJIbHBIE JIOKA3aTeNbCTBA HAJIMUMs QIbJETMJHON M CHHUPTOBBIX TIPYyNIl B IJIIOKO3E),
CIUPTOBOE, MOJIOYHOKUCIIOE, MPOMUOHOBOKUCIOE U MAaclsSHOKUCIOe OpokeHue. [ TUKO3UIHBIN
TUPOKCHI, ero chnenuduueckue cpoiictBa. [lonstue o rinukozupax. [loHsTue o rioko3uaax, HMX
HaxoxJaeHun B mnpupone. Ilomydenuwe rmoko3bl. @Dpykro3za Kak H30Mep IUIIOKO3bl. Puboza wu
nezokcupudo3za. [Ipumenenune u O6uogornyeckass poipb yriieBooB. OKUCIEHUE YTIIEBOJOB — HCTOYHHUK
SHEPTUH JKUBBIX OPTaHU3MOB.

HMucaxapunpl. Caxapo3a Kak HpeICTaBUTENb HEBOCCTAHABIMBAIOLIUX AucaxapunoB. CTpoeHue,
¢dbusznueckue U XUMHUYECKHE CBOMCTBa caxapo3bl. ManbTo3a, JaKTo3a W IEUI00H03a: UX CTPOCHHUE,
(dbu3nYecKre U XuMHUYeCKHne cBoicTBa. [ uaponus aucaxapuaos. [lonydenne caxapa u3 caxapHOW CBEKIIBI.
[IpumeHeHue caxapo3ssl.

[Tonucaxapuasl. Kpaxman, TJIMKOreH U LIE/UII0JI03a Kak Onosjornueckue noinumepsl. Kpaxman kak
CMECh aMUJIO3bl M aMHJIONEKTHHA, €ro (U3W4eckue CBOICTBAa. XUMHUYECKHE CBOICTBa Kpaxmana:
THAPOJIN3, KAYCCTBECHHAd PCaKrd ¢ HOAOM M €€ MPUMCEHCHUC IJIA 06H3py>KGHI/I5[ Kpaxmaljia B IIPOAYKTax
nuTaHus. [ JIMKOoreH: 0COOEHHOCTH CTPOeHUs U CBOMCTB. Llemnronosa: ctpoenne u Gpuandeckre CBOMCTRA.
XUMUYECKHE CBOMCTBA LIEJUIIOJIO3bI: THAPOIIN3, 00pa3oBaHME CIOXKHBIX 3¢upoB. IIpuMenenue kpaxmaia
U 1esuono3sbl. [IpakTruueckoe 3HaU€HHE MOIMCaXapuIo0B.

Hyxnennosbie kucinorel. Hykneosuasl. Hykneornael. HyknenMHOBBIE KHCIOTBI Kak IPUPOIHBIC
nosimMepsl. CoctaB u ctpoeHne HykiaenHoBbIX kucaoT (JJHK u PHK). I'maponus HykI€eMHOBBIX KHMCIIOT.
Ponp HyKIIEMHOBBIX KHCIOT B Ku3HenesrenabHOCTH opranu3smMoB. @ynkumu JJHK wun  PHK.
KommiemeHnTapHocTh. ['eHeTnueckuii Koa.

AmuHOKHMCIOTEL. COCTaB, CTPOEHHME W HOMEHKJIATypa aMHUHOKHCIOT. ['OMOJIOrMYecKuil psij
IpEeNeIbHBIX ~ AMUHOKHMCIOT. @DU3NYECKHME CBOMCTBA  MNPEAEIHbHBIX aMUHOKHUCIOT. (OCHOBHBIE
aMUHOKHCIIOTBI, oOpasytomue Oenku. CrnocoObl TONYYEHUS aMHUHOKHCIOT. AMHWHOKHCIOTHI Kak
aMmQoOTepHble OpraHMYeCKHE COEIMHEHHUS, PpABHOBECHUS B pacTBOpaXx aMHUHOKUCIOT. CBoicCTBa
AMUHOKHCIIOT: KHCIIOTHBIE W OCHOBHBIE CBOMCTBA; W303JEKTPUYECKAs TOYKA; AIKWIMPOBAHUE U



AIMUIMPOBAHNE AMUHOTPYIIIEI; dTepU(UKAIINS; PEAKIINH C a30TUCTON KHCIOTON. KauecTBeHHBIE peakIuu
Ha aMHHOKHCIOTHI ¢ Ttuapokcumom wMeau  (II), wuHrHApuHOM, 2,4-TUHUTPOPTOPOEH3OIOM.
Crennuyeckne KauyeCTBEHHBIC PEAKIMM HAa apOMATUYECKHUE U TeTEPOIMKINYECKUE aMUHOKHCIIOTHI C
KOHIICHTPUPOBAHHOM a30THOM KHMCIIOTOM, Ha UCTeUH ¢ aneratoMm cBuHIa (II). buomornueckoe 3naueHue
a-aMUHOKUCIOT. OOIacTe MPUMEHEHHSI aAMUHOKHUCIIOT.

[Tentunel, ux crpoenue. IlentuaHas cBSI3b. AMUIHBIA XapakTep NENTHAHOW CBs3u. CuHTE3
NenTu0B. [ uapoaus nenTuaos.

benku xak npupoaHbie ornononarmepsl. CoctaB u ctpoeHue 0enmkoB. [lepBrudHas CTpyKTypa OeKoB.
@depMeHTAaTUBHBIN THIponn3 OenkoB. Bropuunas cTpykTypa OENIKOB: o -CIUpaib, O -CTPYKTypa.
Tpernunast u d4erBepTH4Has CTpykTypa OenkoB. Jlucynb(GuaHble MOCTHKM W HWOHHBIE M Ban-nep-
BaaJIbCOBBI (TUAPOPOOHBIE) B3aUMOACUCTBUS. XUMHUYECKHE CBOMCTBA OEJIKOB: THAPOIU3, ACHATYpaLus,
KadyeCTBeHHBIC (I[BETHBIE) peaKIuu Ha Oesku. buomorndeckue GyHKIIUM OEIKOB.

Lemoncmpayuu. 1. Pacmeopumocmo yeneso0086 6 ode u smanoine. 2. Obpazyvl AMUHOKUCTIOM.

Jlabopamopusie onvimei. 1. Ceoticmea enwokoswvl. 2. Onpeoenenue Kpaxmaid 6 NPOOYKMAX
numanus. 3. Kupwl u ux ceoticmea. 4. [{eemuvie peakyuu 6enxos.

BLICOKOMOJIEKyJIﬂpHLIe CoeANHCHUHA

OcHOBHbIE TTOHATHS BEICOKOMOJIEKYJIIPHBIX COCIMHEHUIN: MOHOMEp, OJIUMED, CTPYKTYPHOE 3BEHO,
CTeIeHb nmommMepu3anuu. OCHOBHBIC CITOCOOBI IMTOTYYCHHS BBICOKOMOJICKYJISIPHBIX COSAMHCHUN: PEaKIIuu
nonuMepu3auu U nonukonaeHcauuu. Comnonumepusanusa. CTpoeHHE U CTPYKTypa MOJKMMEPOB.
3aBUCHMOCTh CBOWCTB TIOJUMEPOB OT CTPOCHHsI MOJieKyd. Kiraccuukamusi mMoJIMMEpoB: IIACTMACCHI
(mmacTukum), sjacToMepbl (KaydykKH), BOJIOKHA, KOMIO3UTHL. COBpEeMEHHbBbIE ILUIACTMACCHl (TIACTUKHU)
(TOMMATUIICH, TTONMITPOITHIICH, TOTUCTHPOJI, TOJUBUHIWIXJIOPHI, (DTOPOIUIACT, MOTUATHICHTepedTanar,
aKpWI-0yTaJAMEeH-CTUPOJIbHBIA IIACTHK, MOJUKapOOHAaThl). TepMoIIacTHUHbIE U TEPMOPEAKTHUBHBIC
nosimMepsl. DeHonpopMabaeruaHble cMOJbl. KoMmmo3utHeIe MaTepuabl. [lepcrieKTHBBI UCITOJIb30BAHUS
KOMITO3UTHBIX MaTepuasoB. YTJeruiacTuku. BonmokHa, ux knaccudukanus. [Ipupoansie U XuMHYECKUE
BOJIOKHA. VICKYyCCTBEHHBIC W CHHTETHYECKHE BOJIOKHA. [lOHSATHE O BHCKO3€ M alleTaTHOM BOJIOKHE.
[TonuadupHble W TOMUMAMHUAHBIE BOJIOKHA, MX CTpOeHHUe, cBoiicTBa. [IpakTuueckoe HCHONIB30BaHUE
BOJIOKOH. Onactomephl. [lpupoanblii M cuHTeTHMYecKMi Kayuyk. Pesuna u 30onuT. [lprimenenue
MOJINMEPOB.

Hemoncmpayuu. 1. Obpasyvt naacmukos. 2. Koanexyus eonokon. 3. ITlonuxonoencayus
SMUNIEH2TIUKOJISL C mepehmanedoti KUCIOMOLL.

J]a60pam0pﬁble onvimul. Omuouienue CUHRMemu4eckKux 60J10KOH K pacmeopam Kucioni u u;eﬂoueﬁ.

Xumus u scuznn

XuMnyeckasi TeXH010rusi (XMMHS B IPOMBILLIEHHOCTH)

OCHOBHbIE TMPHUHLUIB XUMHUYECKOW TexHonoruu. OOuIMe NpencTaBieHUss O MPOMBIIIIEHHBIX
Croco0ax MOJy4eHUs] XUMUYECKUX BEILECTB.

ITpon3BoACTBO CEpHOM KHUCIOTHI KOHTAKTHBIM crocoOoM. XumusMm mporecca. Celpbe s
IIPOU3BOJICTBA CEPHOM KHCIOTHL. TEXHOJIOrMYeckas cXeMa Ipolecca, IMPOLECCHl W alnaparsl.
IIponsBoncTtBo ammmaka. XuMu3M Ipouecca. OIpenencHue ONTHUMAJIbHBIX YCIOBUN IPOBEACHHUSA
peakuuu. [IpuHIMN DUPKYISAIUN U €ro peain3alus B TEXHOJIOTMYECKON cXeMe.

Merannyprua. Yepnas weramnyprus. I[lpousBoxctBo uyryHa. JIoMeHHBIM mpouecc (ChIpbe,
YCTPOMCTBO IOMEHHOMU Meuu, XUMU3M Tporiecca). [Ipon3BoacTBO cTanu B KUCIOPOJHOM KOHBEPTEPE U B
aneKTpornedax. L{BeTHas Mertautyprus.

Oprannueckuit cuntes. [IpomsinuienHas opranndeckas XxuMus. OCHOBHON M TOHKHN OpPTraHUYECKHN
cuHte3. Hambornee KpymHOTOHHA)XKHbIE NPOM3BOJCTBA OpraHMYECKUX coeauHeHuid. I[IpousBoacTBo
MmetaHousa. [lonydeHne ykcycHOW KHCIOTHI M (opMaibaeruia u3 meraHona. Celpbe JUIsl OPraHUYECKOM
npOoMBIIIIEHHOCTH. [Ipo0ieMa 0TX0A0B ¥ MOOOYHBIX MPOIYKTOB. XUMUS U HKOJIOTHUS



XUMHUYECKOE 3arpsi3HEHHE OKPYKAIIIEeH Cpeabl W ero MOCIEACTBHS. DKOJOTHS U Mpoliema
OXPaHbl OKPYKAIOIIEH Cpelibl. «3eJIeHas» XUMHUS.

Hemonctpauuu. 1. Celppe uisi IPOM3BOACTBA CEPHOM KUCIOTHL. 2. Mojenp Kumsmero cios. 3.
Kenesnas pyna. 4. O6pasisl CIIJIaBOB XKele3a.

Xumus " JHEPreTuKa

[TpupoHbIe UCTOYHUKHU YTIIEBOAOPOAOB. IIpupoaHbIil 1 MONYTHBINH HEPTSIHOM Ta3bl, UX COCTaB U
ucnonb3oBanue. Hedtp kak cmech yrineBogoponos. CoctaB HedTu U ee nepepaborka. [lepBuuHas u
BTOpH4Has nepepadorka Hetu. [leperonka Hedru. Kpexunr. Pudpopmunr. Hegrenpoaykrsl. OxtaHoBOE
yuciao OeH3uHa. OxpaHa OKpyXawolledl cpeapl Ipu HedTenepepadoTKe M TPaHCIOPTUPOBKE
HedrenpoaykroB. Kamennsiit yrons. KokcoBanue yris. I'asudukanus yriast. DKogorudaeckue mpoodaemsl,
BO3HHUKAIOIIME IIPH UCIIOJIb30BAHNUN YIJI B KAYECTBE TOIIMBA. AJIbTEPHATUBHBIEC HCTOYHUKH SHEPTUU.

Xumus 4 310pOBbe

Xumuss mumu. JKupel, O€NKH, YriIeBOJbI, BUTAMHUHBI, (EpMEHTHL. ParroHanpbHOE MHUTAaHUE.
[Tumesbie no6aBku. [IumeBsie 100aBKH, MX KiIacCH(pUKAIMA. 3aMpelieHHbIE U pa3pelICHHbIC MUIICBbIC
no06aBky. OCHOBBI ITHIIEBOM XUMHH.

Xumus B meaunune. [lonstue o dapmaneBTuueckoil xumuu u ¢apmakonoruu. PaszpaboTka
nekapcTB.  JlekapcTBeHHBIE — cpeiacTBa, UX  Kinaccupukanusa.  [IpoTHBOMHKpOOHBIE — cpencTBa
(cynbdaHmiaMuIHbIe TpenapaThl ¥ aHTUOMOTHKHM). AHAIBIeTHUKU (ACHUPUH, aHAJIbIWH, MapaieTraMoll,
HApKOTHYECKHE aHaJbreTHKH). Bspkymme cpenctBa. [IpoOimembl, CBsi3aHHBIE C TPUMEHEHHEM
JIEKapCTBEHHBIX IpenapaToB. BpeaHbie NMpuBBHIYKY U (PAKTOPHI, pa3pylIalolUe 340pOBbe (M30BITOUHOE
noTpeOIeHne JKUPHOH MUY, KypeHHe, YIOTPeOIeHHE aKOT0JIs, HAPKOMAHHS).

XHUMUS B OBCETHEBHOM KU3ZHU
KocMmeTrnueckue u napdromepHbie cpeAcTBa.

beitoBas xumus. IIOoHSATHE O IOBEPXHOCTHO-aKTHMBHBIX BEIIECTBAaX. MoOMIKUE W YUCTAILIME
cpencrBa. Or6enuBaromue cpeacTsa. [IpaBuna 6e3onacHo paboThl ¢ AKUMH, TOPIOYUMH U TOKCHYHBIMHU
BEIIIECTBAMH, CPEJCTBAMU OBITOBOW XUMUHU.

XuMHA B CTPOUTENBCTBE

I'unc. UzBects. Llement, Geton. Kieu. IlopGop omTHManbHBIX CTPOMTEIbHBIX MaTepHajoB B
MIPAKTUYECKON AESITETbHOCTH YEJIOBEKa.

XuMHSA B CeJIBCKOM X0351iicTBe

MunepanbHble M opranudeckue yaoopenus. CpenacrBa 3amuthl  pacTeHuid. [lecTHumisl:
MHCEKTULUBI, TepOULUIbl U GYHTUIUABI. PenenieHTsl.

Heopranunyeckne MaTepHaJIbl

Crexno, ero Buuapl. CunMkaTHas OPOMBIIIJIEHHOCTb. TpaJWIMOHHBIE W  COBPEMEHHBIE
Kepamuueckue marepuansl. CBepxnpoBoadias kepamuka. [loHsTHEe 0 KepMeTax, MaTepuanax ¢ BbICOKOU
TBEPAOCTBIO.

XuMus B COBPEMEHHOI HayKe

Metoaonorust HaydHOTO MCCeI0BaHMs. MeTOoIbl HaydHOTO MO3HaHUs B XUMUU. CyOBEKT U OOBEKT
HayuyHoro no3HaHus. [locranoBka mpobnemsr. Co0p nHbopManuu u HakorieHUe (aktoB. ['umoresa u ee
IKCIIEpUMEHTAJIbHASI TPOBEpKA. TeopeTudeckoe OOBSCHEHHE TMONYYCHHBIX pe3ynbTaroB. WHAyKIus u
NEAYKIUsl. OKCIepUMEHTAIbHAsl TMPOBEPKAa MOJYUYEHHBIX TEOPETHUYECKMX BBIBOJOB C  LENbIO
pacrpocTpaHeHus UX Ha 0oJiee MUPOKUA KPYT 00BEKTOB. XMMHUYECKUN aHAIIN3, CHHTE3, MOJICTUPOBAHHE
XUMHUYECKUX MPOLIECCOB U SIBIICHUM KaK METO/a HAy4HOTro Mo3HaHusl. HaHOCTpyKTypBbl.



BBenenne B MpPOEKTHYIO JeATeNbHOCTh. IIpoekT. THmBI M BUABI MPOEKTOB, ATAIbl pealu3aluu
npoekta. OcoOEHHOCTH pa3padOTKU MPOEKTOB (MOCTaHOBKAa IieNiel, MOA00p METOoauK, pabdoTa ¢
JTUTEPATyPHBIMU HCTOUHUKAMH, OPOPMIICHHE U 3aIIUTa TPOEKTA).

Hcrounnkn xumuueckodd wuH(opmanmu. Ilomck Xumudeckoil uWHPOpPMANMKM MO HAa3BaHUSAM,
UACHTU(DUKATOPAM, CTPYKTYpHBIM opmynaM. PaboTa ¢ 6a3aMu 1aHHBIX.

Lemoncmpayuu. 1. Iuwesvie kpacumenu. 2. Kpawenue mxawueti. 3. Ombenusanue mraueu. 4.
Konnexyus cpedcme 3awumul pacmenui. 5. Kepamuueckue mamepuanvl. 6. [{egemmuvie cmexia.

PC3leb'l‘ﬂ'l‘bl H3Y4YCHHUA IPpeEeaAMETa

[TnaarpyeMbIMU JTHYHOCTHBIMU PE3y/IbTaTaMU B paMKax OCBOCHUS y4eOHOTO IMpeaMera « XUMUsH
Ha YIIIyOJIEHHOM YPOBHE SIBJISIOTCS:

B c(epe OTHOLIEHUH 00y4alOIMXCA K cede, K CBOeMY 3/10POBbIO, K MO3HAHUIO
ceds:

* IPUHATHE U peaU3alfio IIEHHOCTEH 3J0pOBOro U 0€301macHOro 0opasa *Ku3Hu, OepexxHoe,
OTBETCTBEHHOC W  KOMIIETEHTHOE  OTHOIIEHHWE K COOCTBEHHOMY  (U3HYECKOMY U
IICUXO0JIOTMYECKOMY 3/10pOBbIO;

* HENIPUSITHE BPEAHBIX IPUBBIYEK: KYPEHHUSI, YIIOTPEOIEHHSI aJIKOT0JIsl, HAPKOTHUKOB;

B c(epe OTHOIIEHU OOY4YAIOUIUXCH K OKPYKAKWIIEMY MHPY, K KHUBOH
Nnpupoje, Xy/10:KeCTBEHHOH KyJbType:

* MUPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU, 3HAYUMOCTh
HAyKH, TOTOBHOCTh K HAyYHO-TEXHHYECKOMY TBOPHYECTBY, BIIJICHHUE TOCTOBEPHON MH(MOpMAaIen
O TMEpeloBbIX  JIOCTHKEHUSX M OTKPBITUAX MHPOBOM M OTEYECTBEHHOM  HAYKH,
3aMHTEPECOBAHHOCTh B HAYUHBIX 3HAHUAX 00 YCTPOHCTBE MUpa U OOIIECTBA;

* TOTOBHOCTh U CHOCOOHOCTH K 00pa3oBaHUIO, B TOM YHCIE CamMoO00Opa3oBaHUIO, Ha
MPOTSHKEHUH BCEH JKM3HHM, CO3HATENIbHOE OTHOIICHHE K HEMpPEphIBHOMY OOpPa30BaHHUIO Kak
YCIOBUIO yCIIEITHON MPO(eCcCHOHANBEHOM U 00IIIECTBEHHOMN JAEITeTbHOCTH;

OKOJIOrMYCCKas KYyJbTypa, 6epe>I<Hoe OTHOIICHHEC K pO)IHOI\/'I 3EMJIC, TPUPOJHBIM oorarcrBaMm Poccun
U MHpa, NOHUMAHHWEC BJIUAHUA COOHUAJIBHO-DKOHOMHUYCCKHX ITPOHECCOB HAa COCTOAHUC HpI/IpOI[HOﬁ u
COI.[PI&J'IBHOﬁ cpeabl, OTBCTCTBCHHOCTU 3a COCTOAHHC NPUPOAHLIX PECYpPCOB, YMCHI/II>'1 N HAaBBIKOB
Pa3yMHOTO IMPUPOOOIIOJIB30BAHN A, HCTCPIIUMOT'O OTHOIICHHUA K }leﬁCTBHHM, MMPUHOCAIIIHUM BPCI 9KOJIOTUH;
ano6peTeHHe OIIbITa BKOHOFO'HaHpaBHeHHOﬁ ACATCIBHOCTH,

B cdepe OTHOmIEHWIT o0yyalommxcssi K Tpyay, B cdepe CONMAIBHO-
IKOHOMHUYECKUX OTHOLICHHU I
* OCO3HAHHBIN BBIOOp Oymymied mpodeccuu Kak MyTh U CIOCO0 peanu3aliil COOCTBEHHBIX
KU3HEHHBIX TIJIAHOB;

* TOTOBHOCTH OOYyYarommxcs K TPYAOBOH TPOo(ecCHOHATBLHON JAEITeTbHOCTH Kak K
BO3MOXHOCTH  y4yaCTHSl B PEIICHWHM  JHUYHBIX, OOIIECTBEHHBIX, TOCYJapCTBEHHBIX,
OOIIeHAIIMOHATBHBIX MTPOOIIEM;

* IOTPEOHOCTh TPYIAUTHCS, YBaKEHUE K TPYAY U JIIOIAM TPYyJa, TPYAOBBIM JTOCTHKECHUSIM,
JO0OpOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIIEHHWE K Pa3HbIM BUAAM TPYJIOBOMH
JEeATEIbHOCTH.



[Tnanupyemble MeTanpeAMETHBIC Pe3yJIbTaThl B paMKaX OCBOCHHSI yUeOHOTO MpenMeTa « XUMUs» Ha
yTIIyOJICHHOM YPOBHE MPECTaBICHBI TPEMS TPYIIIaMH YHUBEPCAIbHBIX yaeOHbIX neicTBuit (YV ]I).

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe ieiicTBUS
BrlllyCKHMK Hay4duTCs:

* CaMOCTOSTEJILHO ONIpeAeaaTh LeNU, CTaBUTh U (bOpMy.]'II/IpOBaTB COOCTBEHHEIES 3aJa4u B
06p330BaTeJIBHOI>'I ACATCIIBHOCTH M X KU3HCHHBIX CUTYalUsIX;

* OLICHUBATb pPECYPChl, B TOM 4YHCIE BpeMs M JAPYrM€ HEMaTepUaIbHBIE PECYpCHI,
HEOO0XOAUMBIE JJISl TOCTHIKEHHUS TIOCTABIICHHON paHee Lelu;

* COIIOCTABJIATh MMEIONIUECS BO3MOXHOCTH H HGOGXOI[I/IMBIG I8 JOCTHUXKEHUA LEJIU
pecypchl;

* OpraHu30BbIBaTh J(PQPEKTUBHBIM TMOUCK PECypcoB, HEOOXOAMMBIX IS JOCTHUKEHHS
MIOCTABJICHHOM LIEJH;

* OIIpeAEIITh HECKOJIBKO HYTCﬁ JOCTHIKEHMS TTIOCTABIICHHOM Oeu,

* BBI6I/IpaTB ONTHUMAaJIbHBIN OyTb  OOCTHIKCHUA HOCJIU C YUYCTOM B(I)CI)GKTI/IBHOCTI/I
pacxogoBaHUs peCypCOB U OCHOBBIBAACH HA C006pa)KeHI/I$IX OTHKH 1 MOpPAJIA;

*3a/7aBaTh IapaMeTpbl U KPUTEPUU, IO KOTOPHIM MOXKHO ONPEAENINUTh, YTO LEJIb
JOCTUTHYTA;

COIIOCTaBJIATH OJYYEHHBIH PE3yNbTaT AEATEILHOCTH C IOCTAaBIEHHON 3apaHee LENbIo;

— ONICHHMBATh IIOCJICACTBHUA AOCTUKCHUA IIOCTaBJICHHOM Oocim B JOCATCIBHOCTH, COOCTBEHHOI
JKU3HU U )KHU3HU OKPYKAOIMIUX J'IIOI[Gﬁ.

Ilo3HaBaTeabHbIE YHHUBEpPCAJBHBIC y‘-leﬁl—[l)le JeHCcTBUA

BellTyCckHHMK Hay4dnTCs:

* KPUTUYECKH OLIEHUBATh U UHTEPIPETUPOBATH NHPOPMAIUIO C Pa3HbIX MO3ULUH;
* pacro3HaBaTh U (PUKCUPOBATh MPOTUBOPEUNS B UHPOPMAIITMOHHBIX HCTOUYHUKAX;

* MCIIOJIL30BATh pa3jInuUHbIC MOACIBbHO-CXEMATUUCCKUE CpCACTBA JIsI MPCACTABICHUSA
BBIXIBJICHHBIX B I/IH(l)OpMaI_II/IOHHLIX HCTOYHHUKAX HpOTHBOpGQHﬁ;

* OCYILIECTBIIATh Pa3BEPHYTHIM WH(OPMAIMOHHBIA TOUCK U CTaBUTh HA €ro OCHOBE HOBBIC
(yueOHBIE U TTIO3HABATENIbHBIC) 3a/1a4H;

* ICKaTh U HaXOIUTh O606IJ.I€HHLI€ CITOCOOBI peUIiCHUsd 3a1a4;

* [IPUBOJIUTH KPUTHYECKUE apTYMEHTHI KaK B OTHOIIEHHH COOCTBEHHOTO CYXKCHUS, TaK U B
OTHOIIIEHUU JEUCTBUMN U CYKAEHUU IPYroro;

* aHAJIM3UPOBATH U MPeoOPa30BbIBATH MPOOIEMHO-TIPOTUBOPEUHBBIE CUTYAINH;

* BBIXOJUTH 3a paMKu yqe6H0ro npeaMera U OCYIICCTBIATH ueneHanpaBneHHHﬁ ITOHCK
BO3MOXXHOCTH IIMPOKOTO MMEPEHOCA CPEACTB U crmoco0oB HeﬁCTBHH;

* BBICTpanBaTh WHAWBUAYAJIbHYIO O6pa3OBaTCJIBHyIO TPACKTOPHUIO, YIYUTHIBAA OI'PAHUYUCHUA
CO CTOPOHBI APYIUX YUACTHHUKOB U PECYPCHBIC OIPAaHUYCHU;

* MCHSATh W YACP)KUBATh pa3HbIE TMO3WIMM B TIO3HABATEIHHOW JEATEIHLHOCTH (OBITH



YYCHHUKOM H  yuyuTeneMm; (opMyaupoBaTb 0OOpa3oBaTENbHBIA  3alpoCc W BBHINOJHATH
KOHCYJIbTaTUBHBIE (PYHKIIMHM CAMOCTOSITENIbHO; CTaBUTh NMPpoOIeMy U paboTaTh Haj €€ pPelIeHUEM;
YIPaBIsATH COBMECTHOM MO3HABATEIHHOM JEATEIIbHOCTHIO U MOAUYMNHATHCS).

KoMMyHnKaTUBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe JeilcTBUS
BbInyCcKHUK HAy4YHUTCS:

* OCYIIECTBIIATH JIEIOBYI0 KOMMYHHKAIIMIO, KAK CO CBEPCTHUKAMHU, TaK U CO B3POCIBIMH
(kak BHyTpU 00pa30oBaTebHON OpraHu3alliy, TaK U 32 €€ MPE/IeIaMHu);

* [IPM OCYILLECTBJICHUHU TPYHNIOBOKH pabOThl OBITh KaK PYKOBOJIUTENIEM, TaK U WICHOM
MPOCKTHOM KOMAaHJIbl B PAa3HbIX pOJAX (FEHEPATOPOM HUJIEeH, KPUTHUKOM, HCIIOIHUTEIIEM,
MPE3EHTYIOLIUM U T. 11.);

Pa3BCPHYTO, JIOTUMYHO W TOYHO H3JIaraTb CBOKO TOYKY 3pCHUA C HCIOJIB30BAHHUEM
aICKBATHBIX (yCTHBIX n HI/ICBMCHHBIX) SA3BIKOBBIX CPCACTB,

* pacro3HaBaTh KOH(DJIMKTOTCHHBIC CHTYallMd M TIPEAOTBPAIIaTh KOHMIMKTBHI JI0 HX
AKTHUBHOM (ha3bl;

* KOOPAMHUPOBATH U BBIMIOJIHATH pabOTy B YCIOBHSX BHPTYaIbHOTO B3aMMOACUCTBUS (MK
COYETaHMsI pEaIbHOTO U BUPTYaJIbHOTIO);

* COIJIACOBBIBATh TIO3HMIMM WICHOB KOMaHIbl B Tporecce paboTel Hag o0OmmM
MIPOLYKTOM/pEIICHHEM;

* IpEACTaBIATh HY6J'II/I‘IHO PE3YyIbTAThI I/IH,Z[I/IBI/I,Z[yaJ'IBHOI‘/'I u l"pynHOBOfI JACATCIIbHOCTH, KaK
nepena 3HaKOMOﬁ, TaK U IICPC I HE3HAKOMOM ay,Z[HTopHeﬁ;

* IOA0MpaTh TMApPTHEPOB IS JICJIOBOM KOMMYHHUKAIIMHM, HCXOAS W3 COOOpa)KeHUi
pe3yJIbTAaTUBHOCTH B3aUMOJEHCTBUS, @ HE JINYHBIX CUMITATHIA;

* BOCIIPUHUMATb KPUTUYCCKHUEC 3aMCYaHUA KaK peCypcC COOCTBEHHOT'O Pa3sBUTHA,

* TOUHO M €MKO (OpMYIUpPOBaTh KaK KPUTHYECKUE, TaK U OJOOpPUTENIbHbIE 3aMEeYaHus B
azipec JApYyrux JIoJei B paMKax J1eJ10BOM M 00pa30BaTeIbHOW KOMMYHHUKALIUH, N30eras Mpu 3TOM
JIMYHOCTHBIX OLIEHOYHBIX CYXKJIECHUH.

B pesynbrare uzyueHus yueOHOro npeaMera « XuMus» Ha ypOBHE CpEIHEro o01iero o0pa3oBaHus

BBIIIYCKHMK HA YIIy0JIeHHOM YPOBHE HAYYUTCS:

— pacKphIBaTh Ha MpUMEpax poJib XMMUU B (POPMHUPOBAHUN COBPEMEHHOW HAyYHOI KapTUHBI MUpa
U B MPAKTUYECKOW AESITEITbHOCTH YEJIOBEKAa, B3aMMOCBSI3b MEXIY XUMHUEW M IPYTMMH €CTECTBEHHBIMU
HayKaMu;

* COIIOCTAaBJIATH HCTOPUYCCKUC BCXW Pa3dBUTUA XUMHU C HCTOPUUYCCKHUMU TMICPUOJAMH
Pa3sBUTHUA MPOMBINUJICHHOCTU W HAYKHU MU HNPOBCACHUA aHalln3a COCTOAHMHA, HYTCﬁ Pa3sBUTUA
HAaYKHU U TCXHOJIOT I/II>'I;

* aHAJIM3UPOBATH COCTaB, CTPOCHUE U CBOMCTBaA BCIICCTB, MPUMCHSAA IMOJOKECHNUA OCHOBHBIX
XUMHUYCCKUX Teopnﬁ: XUMHUYCCKOTO CTPOCHUA OPraHUYCCKHUX COeIUHEHUI A. M. BYTJ'IepOBa,
CTPOCHUA aToOMa, XUMHYSCKOHN CBs3U, SHGKT‘pOHHTH‘IeCKOﬁ JUucconuanumy KHCIIOT, OCHOBaHUM U
COJ'ICfI, a TaKKC YCTAHABJIMBATb MPUYUHHO-CJICACTBCHHLIC CBA3U MCKIAY CBOIMCTBaMHM BeIlleCTBa U
€ro COCTaBOM U CTPOCHUCM;

* INPpUMCHATH IIpaBUJIa CHCTEeMaTH4YECKOM MGH(HYHapOﬂHOﬁ HOMCHKIJIATYpbl KaK CpC€IACTBa
Pa3jInuCHUsA U I/IJICHTI/I(I)I/IKEU_II/II/I BCIICCTB IO UX COCTaBy U CTPOCHUIO,



* COCTaBJIATH MOJICKYJISIPHBIE M CTPYKTYpHBIE (POPMYJIBI HEOPTaHMUECKUX M OPraHMYECKUX
BEIIECTB KaK HOCUTENEeH NHPOPMALIMU O CTPOEHUM BEILECTBA, €r0 CBOMCTBAX U MPHUHAIJICKHOCTU
K OIIPEIEIICHHOMY KJIaCCy COCIMHEHUM;

* 00BSACHATH TPHUPONY W CHOCOOBI O0pa30BaHUS XHUMHYECKOH CBS3U: KOBAJICHTHOM
(moNApHOM, HEMOJSAPHOW), HMOHHOH, METAUIMYECKOW, BOIOPOJHOM C IEJIbI OIpeaeieHHUs
XUMHUYECKON aKTUBHOCTHU BEIIECTB;

* XapakTepu3oBaTh (1)I/ISI/ILICCKI/I€ CBOMCTBaA HECOPTraHUYCCKUX U OPraHUYCCKHUX BCHICCTB U
YCTaHABJIMUBATb 3aBUCHUMOCTD (1)I/I3I/ILICCKI/IX CBOMCTB B€HICCTB OT TUIIA KpHCTaHHquCKOﬁ PEIICTKU;

* XapaKTCPU30BaTh 3aKOHOMEPHOCTHU B USMCHCHUN XUMUYCCKUX CBOMCTB IMPOCTBIX BCUICCTB,
BOAOPOIHBIX COCHHHCHHﬁ, BBICHIUX OKCHUAOB U THAPOKCHUIOB;

* IIPHUBOJUTH IMPUMEPBI XUMHUYECCKUX peaKHHﬁ, PaCKpheIBalOIIUX XapaKTCPHBIC XHUMHUYCCKHEC
CBOICTBa HCOPraHNMYCCKUX U OPraHruYCCKUX BCHICCTB HM3YUYCHHLIX KJIACCOB C MCJIbBIO HX
I/II[GHTI/I(bI/IKaI_II/II/I 1 00BsACHEHUS 001acTU MMPUMCHCHU A,

*OHpG[[GJIHTI) MCXaHU3M pPCaKIMU B 3aBUCUMOCTU OT yCJIOBI/Iﬁ MMPOBCACHUA PCAKLIUNU U
IIPpOrHo3upoBaTb BOSMOKHOCTDL IMPOTCKAHUA XUMHUYCCKHUX peaKI_[I/Iﬁ Ha OCHOBE THMIIA XMMHUUYECKOM
CBA3U U aKTUBHOCTHU PCArCHTOB;

* yCTAHABIIMBATh 3aBUCUMOCThH PEAKIIMOHHOW CITIOCOOHOCTH OPraHUYECKUX COCAMHEHUH OT
XapakTepa B3aMMHOI'O BIIMSHUSA aTOMOB B MOJIEKYJIAaX C LEJIbIO MPOrHO3UPOBAHUSA IPOIYKTOB
peaKkuuu;

* YCTaHaBJIMBATh 3aBUCUMOCTb CKOPOCTHU XHUMHYCCKOM p€akiuuu U CMCIICHUA XUMHYCCKOI'O
PaBHOBCCHA OT pPA3JIMYHbIX Q)aKTOpOB C ICJIbIO OIIPCACIICHUA OIITUMAJIbHBIX YCJIOBI/Iﬁ IMPOTCKAHUA
XUMHUYCCKUX ITPOLECCOB,

* YCTAaHABJIMBATb TCHCTUYCCKYIO CBA3b MCIKAY KJIACCaAMH HCOPIraHUYCCKUX U OPTraHUYCCKUX
BCIICCTB T4 000CHOBaHHS HpHHHHHHaHBHOﬁ BO3MOXHOCTH IOJYYCHHUA HCOPraHNMYCCKUX U
OpraHu4€CKUux COCJII/IHCHI/If/i 3aaHHOro CoOCTaBa U CTPOCHUA,

* IoA0UpaTh peareHThl, YCJIOBHUS W OINPEAENATh MPOAYKTHl PEaKIil, MO3BOJISIOMINX
peanu3oBaTh  JIaOOpAaTOpPHbIE ¥  MPOMBIIUICHHBIE  CIIOCOOBI  TMOJYYEHUS  Ba)KHEHIINX
HEOPraHWYECKUX U OPTaHUYECKUX BEILIECTB;

* OIPCACIIATE XapaKTCP CpCAbl B PE3YJIbTATC T'UAPOJIN3a HCOPraHUYICCKUX U OPTraHUYCCKUX
BCIICCTB W NPHUBOAWUTL MNPHUMEPLI TUAPOJIN3a BCUICCTB B HOBCCI[HGBHOI\/JI KHU3HU 4YCIOBCKA,
OMOJIOTHYECKUX OOMEHHBIX nponeccax v MPOMBIIIIIICHHOCTH,

MIPpUBOJUTH IMPUMCPHIL OKHCIINTCIBbHO-BOCCTAHOBUTCIBHBIX peaKI_II/II\/'I B mnpupone,
MMPOU3BOJACTBCHHBIX ITPOHCCCAX U KUSHCACATCIBHOCTU OPTaHNU3MOB;

* 000CHOBEIBATh IMMPAKTUYCCKOC UCIIOJIB30BAHUC HCOPTAaHUYCCKUX U OPraHUYCCKHUX BCIICCTB
Hu UXx peaKuHﬁ B IPOMBIIIJICHHOCTH U 6LITy;

* BBIITOJTHATH XUMHUYECKUH OKCIICPUMCHT 10 paciio3HaBaHHUIO u IMOJIYUYCHHUTIO
HEOPTraHMYECKUX M OPTaHMYECKUX BEIIECTB, OTHOCIIIUXCA K Pa3IMYHBIM KjlaccaM COEIUHEHUH, B
COOTBCTCTBHUH C IIpaBHUJIaMH WU IIPUEMaMHU Oe3omacHoun pa6OTBI C XUMHUYECKHNMH BEIICCTBAMU U
1ab0paTOpPHBIM 000PYI0BAaHUEM;

* IPOBOJIUTH pacueThl HA OCHOBE XMMUYECKUX (POPMYII U YpPAaBHEHUN pEeaKIMid: HaX0XKICHHUE
MOJIEKYJISIpHON (hOpMYJIBI OpPraHMYECKOro BEIIeCTBA MO €ro IUIOTHOCTH M MAacCOBBIM JOJISIM
2JIEMEHTOB, BXOJALIUMX B €r0 COCTaB WJM IO NMPOAYKTaM CrOPaHMs; pacueTbl MAacCOBOH IOJIU



(Macchl) XUMHUYECKOTO COCTUHEHUS B CMECH; pacueThl Macchl (00beMa, KOJIMYECTBA BEIIECTBA)
MPOIYKTOB PEAKIUM, €CIM OJHO W3 BEIICCTB JaHO B M30BITKE (MMEET MPHUMECH); PaCUECTHI
MaccoBOW WIJIM OOBEMHOHN [OJIM BBIXOJA IMPOIYKTa PEAKIIMH OT TEOPETHYECKH BO3MOXKHOTO;
pacueTsl TEIIOoBOro 3P deKra peakinu; pacueThl 00bEMHBIX OTHOIIEHUHN Ta30B MPH XUMHYECKHX
peaKIusx; pacdyeTbl Macchl (00beMa, KOIMYECTBA BEIIECTBA) MPOAYKTA PEAKIUU, €CIH OJIHO U3
BELIECTB JIaHO B BUJIE PACTBOPA C ONPEAEIEHHON MacCOBOW JI0JI€l paCTBOPEHHOI'O BEILIECTBA;

* ICMOJIb30BAaTh  METOJbl HAYYHOIO TIO3HAHWS: AaHAIU3, CUHTE3, MOJEIUPOBaHUE
XUMHAYECKHX MPOIECCOB M SIBICHUH TNpU pPEUICHHH Y4eOHO-HCCIIEOBATENbCKUX 3a7ad 10
M3YYEHHIO CBOMCTB, CIOCOOOB MOJIyYEHHSI U PACIIO3HABAHUS OPTaHUYECKUX BEIIECTB;

* BJIaJIETh IpaBUiIamMu 0€30MacHOr0 OOpallleHUs] C €AKUMHU, TOPIOYMMU U TOKCHYHBIMU
BEIIIECTBAMH, CPEJICTBAMU OBITOBOW XMMHH;

* OCYHIECTBIIATh TOUCK XMMHMUYECKON HH(OpMalMK MO Ha3BaHUSAM, HICHTH(PHKATOpaM,
CTPYKTYpPHBIM (popMysiaM BEIIECTB;

* KpUTUYECKH  OLIEHMBaTb U HHTEPIPETHUPOBATH  XUMHUYECKYI0  HH(pOpMAIHUIO,
COJIEpKALIYIOCS B COOOIIEHUSIX CPEACTB MaccoBoi MH(popmManuu, pecypcax MHTepHera, Hay4HO-
MONYJIIPHBIX CTaThsIX C TOYKHU 3PEHMSI €CTECTBEHHOHAYYHOM KOPPEKTHOCTH B LENSX BBISBIICHUS
OMMOOYHBIX CY)KICHUN U POPMUPOBAHUS COOCTBEHHOH MTO3UIHIH;

* HAXOJUTh B3aMMOCBSI3U MEXAY CTPYKTypod M (DYHKIHMEH, MPUYMHOW U CIEICTBHEM,
Teopuedl W (akTamMu TpU aHanIM3e MPOOJIEMHBIX CUTyallMid W OOOCHOBAaHUM MPUHUMAEMBIX
pelieHuii Ha OCHOBE XMMUYECKUX 3HaAHUM;

MNpCACTABIATE IIYTU PCIICHUA rJ100aJIbHBIX HpO6HCM, CTodAmMuX IMepea 4YCIOBCUCCTBOM, H
MNEPCICKTHBHBIX HaHpaBJ’IeHI/Iﬁ Pa3sBUTHA XHMHNYCCKHUX TeXHOHOFHﬁ, B TOM 4YHCJIE TEXHOJIOrui
COBPCMCHHBIX MAaTCpUaIoB C pa3quHoﬁ (i)YHKIII/IOHaJH)HOCTI)IO, BO300HOBIISIEMBIX HCTOYHUKOB ChIpbA,
nepepa60TKH U YTUWIN3allu TPOMBIIJICHHBIX U OBITOBBIX OTXOO0B.

BbIHyCKHI/IK Ha yl".]'lyﬁ.]'lel—[l—lOM YPOBHE NMOJYYHUT BO3MOKHOCTH HAYIUTHCH:

— (opMynupoBaTh LI€JIb MCCIEA0BAaHUS, BBIABUTATh U MPOBEPATh SKCIEPUMEHTAIBHO TUIOTE3BI O
XMMHUYECKHX CBOMCTBAaX BEIIECTB HAa OCHOBE HX COCTaBa M CTPOEHHUS, MX CIIOCOOHOCTH BCTYNaTh B
XUMHUYECKHE PEAKINH, O XapaKTepe U MPOAYKTaX Pa3INUHbIX XMMHUECKUX pEaKLnii;

* CAaMOCTOSTENIBHO IJIAHUPOBATh U MPOBOJAUTH XMMUYECKHE SKCIIEPUMEHTHI C COOJIIOICHUEM
npaBui 0€30MacHON paboThI C BELIECTBAMU U JTaOOPaTOPHBIM 000PYA0BAaHHEM;

* HHTEPIIPETUPOBATh JAHHBIE O COCTABE U CTPOCHUM BEILIECTB, MOJYYEHHBIE C MOMOIIBIO
COBPEMEHHBIX (PU3UKO-XUMHUYECKUX METOOB;

* QIUCHIBATh COCTOSAHHUC QJICKTpPOHA B aToMEC Ha OCHOBC COBPCMCHHBIX
KBAaHTOBO-MCXaHUYCCKUX HpGI[CTaBJ'IeHI/Iﬁ 0 CTpPOCHHH aTroMa JIJid OOBSICHCHHUS PE3YyIbTAaTOB
CIICKTPAJIbHOT'O aHaJIM3a BCUICCTB;

* XapaKTepU30BaTh POJIb  a30TOCOJACPIKAIUX  TETEPOIMKINYECKUX  COCIWHECHHH W
HYKJIEUHOBBIX KHCJIOT KaK BaKHEHIITNX OMOJIOTHYECKH aKTUBHBIX BEIIECTB;

* IMPOTrHO3UPOBATH BO3MOKHOCTb NPOTCKAaHUA OKHCIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKI.IHfI,
JICKAIUX B OCHOBEC IMPUPOJHBIX U IMPOU3BOACTBCHHBIX IIPOICCCOB.

He.]'leBbIe NMPUOPUTETHI BOCITUTAHUSA:



OTBIT JIeJ, HANPaBJIECHHBIX Ha 3a00Ty O CBOEH ceMbe, POIHBIX M OJM3KUX; - TPYIOBOU
OIIBIT, OIIBIT Y4aCTHs B IIPOU3BOJICTBCHHON IIPAKTHUKE;

OIIBIT IOCJI, HAIIpaBJICHHBIX Ha II0JIB3Y CBOEMY POJHOMY Iropoay, CTpaHE€ B ICJIOM, OIIBIT
ACATCIIBHOT'O BBIPpAXKCHUA COOCTBEHHOI Fan(HaHCKOﬁ IIO3UITHNH,

OTIBIT IPUPOJOOXPAHHBIX JICIT;
OTIBIT pa3pENICHUs BOSHUKAOIIUX KOH(IUKTHBIX CUTYallMi B IIKOJIE, IOMa WU HA YIIUIIE;
3HAHWM,

OIIBIT CaMOCTOATCIIbHOI'O HpI/IO6peTeHI/I${ HOBBIX

I/ICCJ'IG,Z[OBaHI/II\/'I, OIIBIT HpOGKTHOI;'I JACATCIIBHOCTH,

IIPOBCACHNA HAYYHBIX

OIIBIT U3YUCHU A, 3alllUTBl U BOCCTAHOBJICHUA KYJIbTYPHOT'O HaCJICAUs 4€JIIOBECUCCTBA, OIIBIT

CO31aHuA COOCTBEHHBIX HpOI/ISBe,I[eHI/Iﬁ KYJIBTYPBHI, OIIBIT TBOPUYECKOT'O CAMOBBIPAKCHU A,

OIIBIT BEACHUA 3A0POBOI'0 o6pasa ’KH3HU U 3a00THI O 300pPOBEE APYIrux HIO,Z[CP'I;

OIIBIT OKa3aHusg IOMOIIN OKpPY’KarollnuM, 3a00Tbl O MaJblIaXx WA IOXKHIBIX JIIO 59X,

BOJIOHTEPCKHUH OIBIT;

OIIBIT CAMOITIO3HAHWA U CaMOaHaJIN3a, OIbLIT COOUAJIBHO IMPUCMIIEMOI'0O CAMOBBIPAXKCHUSA U

caMmopealu3aluu.
10 xaacc
Pa3zpen KoanuecTBo IleseBbie OPu
JacoB NPHOPUTETHI
BOCIIUTAHUS IOPui
17 2,4,5,6,7 Bupryanbnas
TEMA 1. HOBTOPEﬂHE U ﬂaﬁopaTopHﬂ
YIi1yb/IEHUHE 3HAHUH Pemy EI'D
13 2,4,5,6 Pemy EI'D
TEMA 2. OCHOBHBIE IIOHATHA
OPTAHHYECKOH XHMHH
TEMA 3. YITJIEBOIOPObI 26 2,4,5,6 Pemry EI'D
TEMA 4. KHCJIOPOJICOJEPXAIIIUE 18 2,4,5,6 Bupryanbnas
OPI"TAHUYECKHUE COE/IMHEHUA Jadoparopus
Pemry EI'D
TEMA 5. A30T- U CEPOCOJIEPXAIIIME 5 2,45 6,7 BupryanbHas
COEIMHEHUA JabopaTopus
Pemy EI'D
TEMA 6. BUOJIOTMYECKHW AKTHWBHBIE 16 1,2,4,5,6,7 Bupryanbnas
BEILIECTBA J1abopaTopus
TEMA 7. BBICOKOMOJIEKYJISIPHBIE 6 2,4,5,6,7,9 Bupryanbnas
COEJIMHEHNA Jaboparopus
Pemry EI'D
11 kaace
Paznen KoanuecTBO IeneBbie L[OPb1,
4acoB NPHOPHUTETHI




BOCIIUTAHUSA 0Pwt

TEMA 1. HEMETAJIJIbI 31 2,4,56,7 BupryaabHas
Jaboparopus

Pemy EI'D
TEMA 2. OBILINE CBOMNCTBA METAJUJIOB 2 2,4,5,6,7 Bupryaabnas
Jadoparopust

Pemry EI'D
TEMA 3. METAJUIBI ['JTABHBIX 11 2,4,5,6,7 BupryanbHasn
[TOAI'PVYIIII Jaboparopus

Pemy EI'D
TEMA 4. METAJIJIbI ITOBOYHbIX] 17 2,4,5,6,7 Bupryaabnas
[TOAI'PVYIIII Jadoparopust

Pemry EI'D

TEMA 5. CTPOEHUE BEIIIECTBA 8 2,4,5,6,7 Pemry EI'D
TEMA 6. TEOPETUYECKOE OIIMCAHUE 17 2,4,5,6,7 Bupryanbnasn
XUMUYECKUX PEAKLIIA Jaboparopus

Pemry EI'D
TEMA 7. XUMNYECKAS TEXHOJIOT'UA 7 1,2,4,5,6,7,9 | BupryaabHas
Jaboparopust

Pemry EI'D
TEMA & XVMHA B HOBCEI[HEBHOPI 4 1,2,4,5,6,7 Bupryaabnas
DPKN3H JabopaTopus
TEMA 9. XUMUA HA CJIYXBE OBLIIECTBA 3 1,2,4,5,6,7,9 | BupryaabHas
Jaboparopusi
TEMA 10. XUMHSI B COBPEMEHHOU 4 2,4,5,6,7,9 BupryanbHas
HAVYKE Jadoparopus

@dopMbl OpraHnu3anuy y4edHOro mpoiecca:

Popmamu koHTpoJisi 3YH(0B) yuamuxcs sABJIsIIOTCS:

*  HWHIABHOYAJILHBIC,

*  TpYNIOBHIC,

*  HHIABHAYAIbLHO-TPYIIIOBEIE,
*  (pOHTAJIbHBIE;

*  IPaKTUKyMBI,

*  HCCJIEIOBAHUE,

*  3aIlIMTa IPOEKTOB;

*  YpPOK-HUTDPa,;

*  CeMHUHap,

*  JIEKIINA,

*  KOHTpoJIbHas paboTa u Jip.

*  HaOIIoAEHHUE,;

*  Oecena;

*  (ppoHTaANBHBIN OIPOC;

*  OIIpOC B mapax;

*  IIPaKTHKYM,

*  TCECTHUPOBAHME,

*  y4acTHe B IPOCKTHOM ACATEIBHOCTH,

*  KpYIJIBIX CTOJIAX;

*  IOATOTOBKA MYJIbTUMEIUWHBIX IIPE3CHTALUH 110
OTJIEbHBIM IPo0OJIeMaM Y4eOHBIX TEM;

*  CaMOKOHTPOIJIb;

*  B3aNUMOKOHTPOIJIb.




