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[Iporpamma o01e00pa3oBaTENLHOIO y4eOHOr0 MpEeAMETa MpeJHa3HauYeHa IS
u3y4deHus: B mpodeccuoHaNbHBIX 00pa3zoBarenbHbix opranuzanusax CIIO, peanusy-
IOIKUX 00pa3oBaTe/IbHYIO MPOrpaMMy CpeaHero oOIIero oOpa3oBaHHsS B Ipejenax
OCBOCHHMsI OCHOBHOM TpodeccruonanbHoi oopazoBatenbHor mporpammbl CITO (OOIT
CIIO) Ha 6a3e ocHOBHOTO 001Ier0 00pa30BaHMUs.

[Tporpamma paspaborana Ha ocHoBe TpeboBanuit ®I'OC cpegnero obiero
00pa30BaHUsl, IPEIBIBISIEMBIX K CTPYKTYpPE, COJIEP’KaHUIO U PE3yJIbTaTaM OCBOCHUS
y4eOHOro mpeamMeTa, ¢ yuéToM TpeboBaHui (eepaibHOro rocyJapcTBEHHOTO o0pa-
30BaTEJNIBHOTO CTaHAapTa MO MOJydaeMoil MpodecCui/CnennanTbHOCTA CPETHETO MPOo-
(dheccroHaIbHOTO 00pa30BaHUSI.

Pabouas nporpamMma OTHOCUTCSL K 00111€00pa30BaTebHbBIM YYeOHBIM MpeaMe-

tam (OVYII). IIporpamma npemycMaTpuBaeT IpOBEACHUE YPOKOB.

Buja yueOHOM 1€ TeJIbHOCTH O0bem ua-
COB
O0Bém o0pa3oBaTe/IbHOM NMPOrpamMMbl Y4eOHOM TUCUMIIIMHBI, 166
BCEro
O0béM padoThl 00yUaOIIUXCS BO B3aNMO/IeiiCTBHH € MIpenoaa- 154
BaTeJieM, BCEro
B TOM YHCJIE:




Buja yyeOHOM 1esATEJIbHOCTH Oo0beMm ya-

COB

YPOKH 79

paKTUYeCcKue\J1adopaTOPHbIE 3aHITHSI 51

CEMMHAPBI 10

KOHCYJIbTallUU 2

IPOMEKYTOYHAas arrecTanus, B Gopme — sk3amena (1 cemectp) 6

MPOMEXKYTOUHasl arrectanus, B popme — nuddepeHrnpoBaHHOTO 6

3adera (2 ceMecTp)

CamocTosiTesqibHasi paboTa o0y4yaronierocsi (Bcero) 12

1 cemecmp

O0bém oOpa3oBaTe/IbHOI NPOrpaMMbl Y4eOHOroO mpeamera, 76

BCero

O0BéM padoThI 00yYAKHIUXCHA BO B3aMMOAEeHCTBHH C Mpenoaa- 68

BaTeJieM, BCero

B TOM YHCIJIE:

YPOKH 36

IPAKTHYECKHUE/Ta00PATOPHbIE 3aHATHS 22

CEMHUHAPHI 3

IPOMEKYTOUYHAs aTTecTanus, B GopmMe — sK3aMeHa 6

KOHCYJIbTAll ! 1

CamocrosiTeibHas paboTa o0y4awuierocs (Bcero) 8

O0béMm oOpasoBaTe/ibHOI NMpPOrpaMMbl Y4eOHOIO IpeaMera, 90

BCEro

O0BEéM padoThI 00yUAKIIUXCHA BO B3aMMOJAEeHCTBHU C Mpenoaa- 86

BarTeJieM, BCero

B TOM YHCJIE!

YPOKH 43

IpaKkTUYecKue\J1adopaTOpHbIE 3aHITHS 29

CEMUHApHI 7

KOHCYJIbTallUM 1

IIPOMEKYTOUYHAsl arrectauus, B popMme — nudpepeHnpoBaHHOTO 6

3ayeTa

CamocrosiTesibHast paboTa o0y4yarouierocs (Bcero) 4

OcBoeHue coaepx aHusi y4eOHOTro MpeaMeTa 00ecreynBacT JOCTH)KEHHUE 00Y-
YAIOIIUMHUCS TUYHOCTHBIX, METAIIPEIMETHBIX U MIPEIMETHBIX PE3yJIbTaTOB B COOTBET-
ctBuu ¢ TpedoBanusMu OI'OC cpennero obiiero oOpa3oBaHus.

B nporpamme npuBOoasSTCS: 00JIaCTh MPUMEHEHUS POTPAMMBbI, MECTO TIpEIMe-

Ta B CTPYKTYpe OCHOBHOW mpodeccroHambHOMl 00pa3oBaTeNbHON MpOrpaMMbl, aT-



TeCTalus IPeAMETa, KOJIMYECTBO YaCOB Ha OCBOECHUE MPOTPAMMBbI MPEIMETA, TIaHU-
pyeMble pe3yJIbTaThl OCBOCHUSI Y4eOHOro npeameTa (JUYHOCTHBIE pe3yibTaThl, Me-
TanpeMETHbIC PEe3yJbTaThl, MPEAMETHBIE PE3yJbTaThl), COAEPKAHUE U TeMaTHye-
CKO€ TUTAaHHPOBaHWE y4eOHOTo mpeameTa (00beM y4eOHOTro MpeaMeTa U BHIIbI y4eo-
HOU JesTEeILHOCTH, COACp)KaHUe YUeOHOro MpeaMeTa, TeMaTH4ecKoe IJIaHUPOBAHKE
y4eOHOro mpeaMeTa), YCJIOBUS pealiu3allui y4eOHOro npeaMera (TpeOoBaHUs K MU-
HUMAJILHOMY MAaTepHAIbHO-TEXHUYECKOMY OOecCredeHnto, HHPOopMaluoHHOoe obec-
neyeHrue o0y4eHusl, UCIOIb30BaHNE B 00pPa30BaTEILHOM IPOIECCE aKTUBHBIX U HUH-
TEPaKTUBHBIX (HOPM MPOBEACHHS 3aHATHI), TPOBEPKA Pe3yJbTaTOB OCBOEHUS y4el-
HOTO TpeameTa, (OHJ OIEHOYHBIX CPEJCTB MPOMEKYTOYHOW aTTeCTAIllMM y4eOHOTO
npeaMeTa).

Conepxanue yueOHOro MaTepHaJia:

CnoxHoe ctpoeHne aroma. [IpeanochbuIku OTKPBITHS AJIEMEHTAPHBIX YaCTHIL:
KaTOJIHbIE W PEHTTeHOBCKHE JyuH, (PoTtodddekT, peHTreHoBckue ayud. Mojenu
ctpoeHus aroMa Tomcona, Pesepdopna. bopa. Hyknonsl. Ilonstue o mzobapax u
n3oromnax. KopnyckyisipHO-BOJHOBOM Ayaiu3M 3JeKTpoHa. [loHsTHE «3neKTpoHHas
opOuTaNIby, KBAHTOBBIE YHCIIA.

KBanToBbie uncna CtpoeHue IeKTpOHHON 00010uku atoMa. [lopsimok 3amos-
HEHUSI DJICKTPOHAMU OpOUTaed B COOTBETCTBUU C MPHUHIMIIOM «HAUMEHbIIIECH
SHEPTUN.

[Tpunuun Iaynu, npasuno Xyuaa (I'yana). [Ipasuno KneukoBckoro. Bo30oyx-
JIEHHOE COCTOSIHUE aTOMa.

[IpennochUiKu OTKPBITUS NEPUOIUYECKOT0 3aKOHA. ABTOPCKAasi U COBPEMEHHAs
dbopmyaupoBKa 3aKoHa. B3anMOCBS3b MEPUOANMYECKOTO 3aKOHA U TEOPUU CTPOCHUS
aToma.

[Tonsitue o koBaseHTHOH cBsizu. OOMEHHBIM MeXxaHu3M OOpa3oBaHUS KOBa-
JIEHTHOM CBs3U. JIOHOPHO-aKLENTOPHBIA MEXaHU3M OOpa30BaHUSI KOBAJIEHTHOM CBsI-
3U. DJIEKTPOOTPULIATENILHOCTh. XaPAKTEPUCTUKU CBS3U: MOJISIPHOCTH CBSI3U, HAINPAB-

JIEHHOCTb KOBAJICHTHOM CBSI3U (€€ G- U T-CBSI3M), KPATHOCTh, YI'OJl U SHEPTHUs CBS3H.



HNoHHass XuMHUYecKas CBSI3b M MOHHBIE KPUCTAIUIMYECKHE PEIIETKU. 3aBH-
CUMOCTh (DU3MYECKUX CBOMCTB BEIIECTB OT THMAa KpucTaumueckon pemérku. [Ipu-
poJla XMMUYECKOM CBSI3M B MeTaiax M ciuiaBax. O0mue pusnyeckue cBOMCTBAa Me-
TaJUIOB: TEIUIO- M AJICKTPOIPOBOJHOCTh, IUIACTUYHOCTh, METAJUTMYECKUN OJIECK,
MarHUWTHBIE CBOMCTBA. MEXMONEKYISPHBIE B3aUMOJACUCTBUA. BotopoaHas CBA3b.

BaJIeHTHOCTB M CTENEHb OKUCIIEHUSI.

Knaccuduxkanus kimaccoB Heopranudeckux coeauHeHui. Homenkmnarypa, mo-
Jy4E€HHUE, CBOMCTBA OKCUIOB U KHUCIIOT.

Howmenkitatypa, nostyueHue, CBOUCTBA THIPOKCUIOB.

Homenkiiatypa, nojryueHue, CBOMCTBA COJIEH.

Teopust A. Bepuepa. CTpoeHHE 1 HOMEHKIIATYPA KOMIUIEKCHBIX COCIMHEHU.

Krnaccudukarms KOMIUIEKCHBIX COeTMHEHHH. JlFcconuanusi KOMIUIEKCHBIX CO-
eMHEeHUN. 3HaYeHNEe KOMIUIEKCHBIX COSJIMHEHUN U UX POJIb B PUPOJIE.

JucnepcHble cucteMbl U UX kinaccuukanus. Komnouaaeie pactBopbl. DPhexT
Tunpans. [lonydyeHne KOJTOMAHBIX pacTBOPOB. 3041 U Koaryysinus. 1'enu u cuHepe-
3UC. 3HAYECHHUE KOJUIOUIHBIX CUCTEM.

HctuHHBIE pacTBOPHI KAK TOMOTE€HHBIE CUCTEMBI U MX THUIBI (MOJICKYJISIPHBIE,
MOJIEKYJIIPHO-UOHHBIE, HOHHBIE). Teopust pacTBOpoB. PacTBOpUMOCTS.

CriocoObl BBIpaKEHHsI KOHUEHTPALMK PACTBOPOB: 00BbEMHAs, MaccoBasi J0JIU
pacTBOPEHHOIO BeliecTBa. MoJisipHasi KOHLIEHTpALUsl pacTBOPOB. MosisipHasi KOHIIEH -
Tpalys SKBUBAJICHTA.

[ToHsATHE «CKOPOCTh XUMUYECKOU PEAKIIUNY. DHEPTUS aKTUBALIMK U aKTUBUPO-
BAHHBIM KOMIUJIEKC. 3aKOH JAEUCTBYIOIIMX Macc. KuHeTHdeckoe ypaBHEHHE W
KOHCTaHTa CKOPOCTH XHUMHUYECKON peakuuu. DakTopbl, BIHSIONIME HA CKOPOCTh
TOMOTE€HHOW PEeaKIMu: IPUPOJa U KOHLEHTPALMs pearupyrolux BEUeCTB, TeMIepa-
Typa. Temneparypubiit koapdurment. Ypasuenue Bant-I'odda. Hanmnuue karanuza-
Topa. MexaHu3Mm JeUCTBHs KaTaau3aTopa.

[TonsiTue 06 OOPATUMBIX XUMHUYECKHUX TPOIECCaX. XUMHIECKOE PABHOBECUE H
KOHCTaHTa paBHOBecHs. CMelleHHe XUMHUYECKOTO PaBHOBECHS IPU HU3MEHEHUU

KOHIIEHTPAILIMU BEUIECTB, AaBjeHus U Temneparypsl. [Ipunnun Jle [laTense.



Teopus C. Appenunyca. Jluccomuaius KUCJIoT, OCHOBaHM#, cosieil. Boga — cina-
Ob1ii anexTponuT. Katnon ruapokconus. MlonHoe npousBeaeHue Bojabl. HelTpaib-
Hasl, KUCJIOTHas U menoyHas cpena. [lonstue pH. Bogoponnsiii nokazarens. Muau-
kaTopsl. Posib pH cpenpl B Okpy»karomen npupoie 1 »KU3HU YEI0BEKa.

HNoHHbBIE peakiuy U yCIOBUS UX MIPOTEKAHUS.

Teopust xucinor u ocHoBanui bpéncrena-Jloypu. ConpspkEHHBIE KUCIOTH U
OCHOBaHMsI. AM(OJIUTHI.

[Tonsarue «ruaponus». ['uaponus cosei u ero Kiaccuukarusi.

YcuiieHue U noJIaBiIe€HUE THAPOIN3a.

[Tonsitue 006 OKUCIUTETHLHO-BOCCTAHOBUTENBHBIX peakiusax. CTeneHb OKUce-
Hus. lIpomecchl OKMCIEHHST M BOCCTAHOBJICHHS. BaXHeWIne OKHUCIUTENN U
BOCCTAHOBUTENU. THUIBI OKUCIUTEIBHO-BOCCTAHOBUTEINIBHBIX peakuuii. Meton anek-
TPOHHOTO OajlaHca JJisl COCTaBJICHUs YPaBHEHHUI OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX
peaKuuii.

Baxneiimue 1abopaTopHble OKUCIUTENN — Kalldd MepMaHTaHaT U Kajuus Ju-
Xpomar.

Kucnotei-okuciurenu.

IToHsTHE JJIEKTpONM3a KaK OKHCIHUTEIbHO-BOCCTAHOBUTEIBHOIO IIpolLecca,
MPOTEKAIONIETO HA ANEKTPOJAX. DIEKTPOIU3 PACIIIABOB AEKTPOJIUTOB. DIECKTPOIIN3
PacTBOPOB 3JIEKTPOJIUTOB C MHEPTHBIMHU JIEKTPOJAAMHU. DIIEKTPOJIU3 PACTBOPOB AJIEK-
TPOJUTOB C AKTUBHBIM aHOJOM.

OneMeHnTsl VIIA-rpynmel — rajJoreHsl: CTpPOEHHE aTOMOB U MOJIEKYJI, HAXOXK/Ie-
Hue B npupoje. CBoicTBa. 3aKOHOMEPHOCTH U3MEHEHUST (PU3NYECKUX U XUMUYECKUX
cBorictB B VIIA-rpymre.

B3aumopenicTBrue rajJoreHoB ¢ METaJllaMy, HEMETAUIaMH, CO CJI0KHBIMU He-
OpPraHMYEeCKUMH M OPraHUYECKMMH BellecTBamu. IlonydeHrne U nmpuMEHEHHE rajo-
TEHOB.

XUMHUYECKHE CBOMCTBA TAJIOT€HOBOJOPOJHBIX KHUCJIOT: KHCIOTHBIE CBOMCTBA,

BOCCTAHOBUTEJIbHBIE CBOMCTBA, B3aUMOJEHUCTBUE C OPraHUYECKUMU BellecTBaMu. [1o-



Jy4EHUE TralloreHoBOIopoAoB. ['anorennasl. KauecTBeHHBIE peakiuy HA TalOreHU/I-
HOHBI.

Okcunpl xnopa. Kucnopoaconepxaiue KuciaoTel xjiopa. Conu KUCIOPOACO-
JepKaAIUX KUCIOT xJopa. [lonydeHrne u npuMeHEeHUE BaXKHEUIINX KUCIOPOIHBIX CO-
€IMHEHUH XJI0pa.

OO6mas xapakrepuctuka 3aeMeHToB VIA-rpynmnbl. Kuciopoa: HaxoxaeHue B
pUpoJIe, MmodyueHue (B 1abopaTopuu U MPOMBIIUIEHHOCTH) U (PU3NYECKHUE CBOWMCTBA.
AJIOTPOINIHBIE M3MEHEHUS. XHWMHWYECKHME CBOMCTBA KHUCJIOPOJA: OKHUCIUTEIbHbIC
(peakuuu ¢ OpraHUYECKUMU U HEOpPraHMYEeCKMMHU BelecTBaMu). CBOIICTBA MEPOKCH-
11a BOAOpoAa.

Haxoxnenue cepsl B npupojae. BameHTHbIE BO3MOKHOCTH aTOMOB Cephl. Aul-
notponust cepbl. uznueckue u xummuueckue cpoiicta. CepoBogopona. duznueckue,
dbusznosornyeckre U Xumudeckue cBoictaa. Cynbpubl.

Oxkcup cepwl (IV): nmonyuenune. ®@usznyeckue M Xxumudeckue cporicta. Cep-
Huctas kucnora. Cynbdutel. KauecTBennast peakuust Ha cyibpursl. CepHbIA aHTH/I-
pua: (u3nyeckue CBOMCTBa, MOJy4YeHHE W TNpUMEHEeHHEe. XUMUYECKHE CBOWCTBA
okcuza cepbl (VI) Kak OKHUCIUTENS W TUIWYHOTO KUCIOTHOro okcuja. CyibdaTsl.
['unpocynbdarel. Puznyueckre U XUMUYECKHUE CBOMCTBA coyiei cepHOor KucioThl. Ka-
YECTBEHHAs PEakiiys Ha CyJb(aThl.

CepHasi KUCJIOTA: CTpOSCHHE U (PU3UYCCKHE CBOMCTBA. XHMHYECKHE CBOMCTBA
pa30aBIEHHON M KOHLIEHTPUPOBAHHOW CepHOW KHUCIOTHL. [lomydenue cepHoi
KHUCJIOTHI B IPOMBINLUICHHOCTH. O0J1aCTU MPUMEHEHUS CEPHON KUCIIOTHI.

O6mas xapakTepucTuka 31eMeHToB VA-rpynnsl. A3oT. Ctpoenue aroma. Ha-
xoxjaeHue B npupoae. dusznueckue cBoMCTBA. OKUCIUTEIBbHBIE U BOCCTAHOBUTEb-
Hble cBolcTBa. [lonyueHnne u npumenenne azora. CTpoeHUE MOJIEKYJIbl aMMUAKA, €r0
¢du3nUeckue CBOWCTBA. XWMHUYECKHE CBONCTBA aMMHaKka KaK BOCCTAHOBUTEJIS.
OcCHOBHBIE CBOMCTBA aMMHaKa Kak JOHOpa 31eKTpoHOB. KomiiekcooOpazoBaHue ¢
y4yacTueM amMMuaka. B3anmoneiicTBUe aMMHUaKa ¢ OPraHMYECKUMHU BEUIECTBAMU U C

YIJICKUCIIBIM I'a30M. HOHY‘IGHI/IC " MPUMCHCHUC aMMUHaKa. Conm aMMOHUS: CTPOCHHUC



MOJIEKYJI, (U3NUYECKHE U XUMHYECKHE CBOMCTBA, pa3ioKeHue coiyieir amMmoHus. [Ipu-
MEHEHHUE.

Oxkcuabl a3oTa. A30THCTasi KUCJIOTa U €€ OKUCIUTEIbHO-BOCCTAHOBUTEIbHAS
TBOMCTBEHHOCTH. COJIM a30TUCTOM KUCIOTHI — HUTPUTHL. CTpoeHUEe MOJIEKYIbI U (-
3UYECKHUE CBOMCTBA a30THOW KHUCIIOTHI. E€ XMMHUYECKHUE CBOMCTBA B PEAKLHUAX C MIPO-
CThIMU (METaJylaMU U HEMETaJJIaMH) U CJIIOKHBIMU (OPraHMYECKUMH M HEOpraHuye-
CKHMH) COCITUHEHUSIMH.

[TonyueHne a30THOM KHUCJIOTHI B MPOMBIIINICHHOCTH U JIabOpaTOpHH, IPUMEHE-
HUE a30THOM KUCIOTHI. HUTpathl, nx usmveckue u XuMU4ecKue cBoiicTBa. Tepmu-
YECKOE pa3yioxKeHUe HUTPAToB. [[puMeHeHne HUTPATOB.

Crpoenue atoma u amwiorponusi ¢pochopa. duznueckue CBONCTBA AIITOTPOII-
HBIX MOIU(DUKAITNN U WX B3aMMHBIC TIPEBpaIlieHusI. XUMHUECKHe cBocTBa (pocdopa:
OKHCIIUTENbHbIE, BOCCTAHOBUTENIbHBIC, KUCIOTAMHU-OKUCIUTENIIMH, OEPTOIETOBOM CO-
JBI0 U PEAKIUU AUCITPONOPLHUOHUPOBaHUS (co menodyamu). Haxoxaenue gocdopa B
pupoze u ero noiaydenue. PocuH, ero CTpoeHUE U CBOMCTBA.

Oxcuasl hochopa (III) u (V). @ochopHbie KUCTOTHI, UX (UINIECKUE U XUMHU -
yeckue cBoiictBa. [lomydyenme wu mnpumenenune ¢dochopaoit (oprodochopHoif)
kucioThl. Conu GochOopHOI KUCTOTHI U UX IPUMEHEHUE.

AnnoTpornHble MOoIU(UKAIIUU YIJIEpoa, UX MOJydYeHue U cBoiictBa. CpaBHe-
HUE CBOMCTB ayiMasza U rpadurta. XUMHUYECKUE CBOMCTBA yriepoaa. OKcua yrieposa
(IT1): crpoeHnue MoJeKyJibl, CBOMCTBA, MOJyuyeHHe W mpumeHenue. Okcuja yriaepoja
(IV): ctpoeHue MoJeKyJibl, CBOMCTBA, MOJYUYCHUE U MPUMEHEHUE. YTOJIbHAs KUCJIOTa
u €€ conn. OTHOLIEHNE K HArPEBAHUIO COJIEN YroJIbHOW KUCIOThL. BpeMeHHas u mo-
CTOSTHHAs >KECTKOCTb BOJAbl. DuU3nMyecKrue W XMMHYECKHE CBOMCTBA KpHUCTAJIIMYE-
ckoro kpemHusi. Okcun kpemuusi (IV), ero cpoiictBa. KpeMHueBas kuciora u €€
coyit. CuMKaTHasi IPOMBIILUIEHHOCTD.

[[lenounsie meTamibl. 3MeHEHHE CBOMCTB B 3aBUCUMOCTH OT IOJOKEHHUS B
nepuoinueckor cucreme. dusznueckue U XUMuueckrue cBoricTBa. CBOMCTBa OKCHIOB.

[Ilenoun. CBoiicTBa COJIEH.



Menp. Cepebpo. duszndeckue M XHUMHYECKHE CBOMCTBA. BzammopeicTBus ¢
kucioramu. Okcuzsl. ['uapokcupl. CBolicTBa coseil. CrtocoOHOCTh K KOMILIEKCO00-
Pa30BaHMUIO.

bepumuii, Marauii, kanbimii. CBOMCTBA MPOCTHIX BEIIECTB, UX OKCUIOB U TU/I-
pokcuyioB. I{unk. CpoiicTBa (usnueckue U xumuueckue. CBONUCTBA OKCHAA M THI-
pokcuaa. Conn IMHKA. BBINMOJHEHHE TECTOBBIX 3aJaHUM IO KOHTPOJIIO 3HAHUM IO
YKa3aHHOM TeMeE.

CpoiicTBa xpoma, maprasima u xene3a. Oco0eHHOCTU cTpoeHus. V3MeHeHus
KUCJIOTHO-OCHOBHBIX CBOMCTB B 3aBUCUMOCTH OT CTEIICHU OKUCJIEHUs. PU3nUecKrue u
xumudeckue cpoiictBa mMeramioB. Coenunenust xpoma (II), (IID), (VI). Coequnenus
mapranua (II), (IV), (VII). Coenunenus xene3a (II), (III). KauecTBennsie peakuuu Ha
katuonsl xxenesa (I11) u (II1).

[Ipenmer 1 3agaun OpraHUYECKON XUMHH, €€ 3HaUeHUE 17151 (papmaruu.

Teopust cTtpoenust oprannyeckux coennHeHud A.M. byrtnepoBa. OcCHOBHBbIE
MOJIOKEHUs, MI30MepHsi OPraHMYeCcKUX COEIUHEHHI, XUMHUYECKUE CBs3M, B3anmHoe
BJIMSTHUE ATOMOB B MOJIEKYJIaX OPraHUYECKUX COCIUHEHUM, THUIMbl XUMHUUYECKUX
peakuuii, Knaccudukamnust opranudeckux coenunenui, [lonsrue o QpyHKIIMOHAIb-
HbIX rpynnax, OCHOBHBIE KJIACChl OPraHMYECKUX COCAMHEHU.

['omonornueckuii psii aTKaHOB, HOMEHKJIIATYpa.

N3omepus, paaukaibl aJIKaHOB.

CtpoeHre U HOMEHKJIATypa, CIIOCOObI MOJyYEHUS aJIKaHOB.

XUMHUYECKHE CBOMCTBA AJIKAHOB.

['omonornueckuii psll, HOMEHKJIATYpa aJKEHOB, CTPOCHHE HAa MPHUMEPE ITHUIIE-
Ha, 00pa30BaHUE G U T-CBI3EH, U30MEPHSI.

Croco0nl ToTyueHus, XUMUYECKHE CBOMCTBa, IpaBuia A.M. 3aiinieBa u B.B.
MapkoBHUKOBA.

Knaccudukanus TueHOBbIX YII€BOAOPOIOB, HOMEHKIIATYpa, CTPOECHUE JUEHO-
BBIX YTJIEBOJOPOAOB C COIPSKEHHBIMH CBSI3SIMH, XUMHYECKHE CBOMCTBA COIPSIKEH-

HBIX aJKAJUEHOB, MOJYYEHHE KayUdyKa.



['omonornueckuii psl, HOMEHKIATypa, U30MEPUs, CTPOCHUE Ha IIpUMeEpeE alle-
TUJIEHA, 00pa30BaHUE G U T-CBS3EH.

CriocoObl TOTy4YEeHHsI, XHMUYECKHE CBOWCTBA AJIKMHOB.

Homenkiatypa u u3oMepusi apeHoB, CTpoeHue OeH301a, MPU3HAKU apoMaTHY-
HOCTH, IPABUJIO XIOKKEJIS.

[lonydeHne apeHOB, XUMUYECKHAE CBOMCTBA.

[IpaBuna opueHTanuu, 31eKTpoHOAOHOPHBIE (I posa) u 31IeKTpOHOAKIENTOP-
ueie (II pona) 3amecturenu, Ux Harnpasisoliee AeicTBre B peakiusax SE.

Knaccudukanusi, HOMEHKIATypa U U30MEpHUs, CIIOCOOBI MOMYyUYEHUS, XUMHUE-
CKHME CBOHCTBAa rajoreHajkaHoB. OTIeNbHbIE MPEACTABUTENH:  XJIOPOhOpM,
nonopopm. Ilpumenenue.

Knaccudukanus crnuproB. HomeHknarypa ¥ u3zomepus NpeIesbHBIX OIHO-
ATOMHBIX CIUPTOB, TOMOJIOTHYECKUN PAJl, CIOCOOBI MOTYy4YeHUsl, PU3NYECKUE U XU-
MHYECKHE CBOUCTBA. OTAENbHBIE IPEACTABUTEIN: METAHOJ U dTaHo. [Ipumenenne.

MHOroaroMHbI€ CIUPTHI, XUMUUYECKUE CBOMCTBA, OTAEIIbBHBIE MPEACTABUTEIIN:
ATWICHIIMKONb M ThuuepuH. llpumenenue. Ilpocteie >¢upsl: kiaccudukanus,
HOMEHKJIaTypa, CIIOCOObI MOTYYEeHHUS.

Knaccuduxkanus, HOMEHKIaTypa, U30MEpHsi, CIIOCOObI MOTydeHUus (PEHOIOB,
($u3HYEeCcKre U XUMUYECKHE CBOMCTBA OJJHOATOMHBIX (peHoJoB. [Ipumenenue.

Knaccudukanus 1 HOMEHKIaTypa, TOMOJIOTHYECKUNA P albJAETHI0B, CIIOCO-
OblI MOJTy4eHHUs], PU3NUECKHE CBOMCTBA.

Xumuyeckue cBoiictBa. KeToHsl, o6mias xapakrepuctuka. [Ipumenenue.

Knaccuduxanus kapOOHOBBIX KHUCIOT. MOHOKapOOHOBBIE KHUCIOTHI: HOMEH-
KJIaTypa, TOMOJIOTHYECKUHN Psifl, CIIOCOOBI OTyUECHHUS.

Xumnueckue cBoiictBa. Conn KapOOHOBBIX KUCIOT. Mbina. OTnenbHbIe mpe-
CTAaBUTEIIU: MypPaBbUHAsL, YKCYCHAs! KUCJIOTHI.

Baxnenmme npeacTaBUTENM BBICIINX KUPHBIX KUCIOT, APOMATUYECKUX U I -
KapOOHOBBIEC KUCIIOT: OCH30MHAs U CcaJUIMIOBas, IaBesneBasd. [I[puMenenue u 3Haue-

HUE KapOOHOBBIX KUCJIOT.



Homenknatypa, cTpoeHnue, crnocoObl MOydeHusl, XUMHUYEeCKHUE CBOMCTBA: THJI-
ponus. [Ipumenenue.

Knaccudukanus amuHoB. AnudaTuyeckue aMHHBbI: HOMEHKIIATypa, CIIOCOObI
MOJy4YE€HUsl, XUMUUECKHE CBOMCTBA, IPUMEHEHHUE.

ApomMatuueckue aMHUHBI: HOMEHKJIATypa, CIOCOOBbI MOJy4YeHUs, XUMUUYECKUE
CBOMCTBA, IPUMEHEHHUE.

Knaccuduxanus aMHUHOKHCIIOT, HOMEHKJIaTypa. Hezamenumbie
aMUHOKHUCIOTHL. M3omepus anudaTuyeckux aMUHOKUCIIOT, TOJydeHue, pusndeckue
Y XMMHUYECKUE CBOMCTBA, NUNENTUABI, MIENTUIHAS CBSA3b. l[puMeHEeHNE B MEAULIMHE;
MEJUKO-OMOIOTUYECKOE 3HAYEHNE aMUHOKUCIIOT.

Knaccudukanusa yrieBojgoB, OMOJIOTHYECKAsT POJib U 3HAYEHUE B JKU3HU 4e-
JoBeKa. MoHOcaxapu/ipl, CTEPEOU30OMEPUS, CTPOCHUE, TAYTOMEPHUS HA MPUMEPE MO-
JIEKYJIbI TTFOKO3BI.

XUMHUUYECKHE CBOMCTBA TIIOKO3bI: PEAKLUUH IO AIBJACTHAHON W THUIAPOKCHIIb-
HBIM rpynmnaM. @pyKTo3a Kak U30Mep IITOKO3bI.

Hucaxapuasl. CTpoeHHME Ha TPUMEPE MOJIEKYJbl Caxapo3bl, HaXOXJICHUE B
Mpuposie, XUMUUYECKUE cBoMcTBa . JlakTo3a Kak H30Mep caxapo3bl. 3HAYCHHUE.
ITonucaxapuapl: Kpaxmain, LEUIK0JI03a, CTPOEHHE, CBOKWCTBA. HaxoxaeHnue B npupo-
1ie, OMoJIoruYecKas pojib, IPUMEHEHHUE.

Bocku, mx crpoenme, cBoicTBa W Kiaccu(UKaIus, OUOIIOTHYECKass POJb.
Kupsl, kinaccudukaiys, MOTy4eHUE TBEPJAOTO M SKUAKOTO >KUPOB; XHUMHUYECKHE
CBOICTBA: OMBUICHUE, TUJIPUPOBAHUE PACTUTEIBHBIX XKUPOB. buonornueckas posb.

Crpoenue. IlepBruuHas, BTOpUYHAs, TPETUYHAS, YETBEPTUUHASI CTPYKTYpa MO-
nekyn OenkoB. CuHTe3 OENKOB, CBOMCTBA: JieHATypalus, rujpoyn3. buonorudeckas
poutb. [lorsiTue 06 a3oTucThIX ocHOBaHUAX. HyknennoBsle kucinotel: PHK u JIHK, nx
pOJIb B Mepeaue HACIEACTBEHHBIX MTPU3HAKOB OPTaHU3MOB U OMOCHHTE3€e OeKa.

NudopmannonHoe odecneyeHne 00yyeHus:

["a6puensn, O. C. Xumus. 10 knacc : yueOHUK : yriryonénnsiii yposens / O. C.
INabpuensan, U. I'. Octpoymos, C. A. CnaakoB. — Mocksa : IIpocsemienue, 2022. —
400 c. — Tekcr : HEMOCPEICTBEHHBII. *



[Ma6puensn, O. C. Xumus. 11 knace : yueOHUK : yriyonénnsiii yposens / O. C.
["a6puensn, U. I'. Octpoymos, C. A. CnaakoB. — Mocksa : [Ipocsemienue, 2022. —
432 c. — Tekct : HEMOCPEICTBEHHBIN. *

Epemun B.B. Xumus. 10 knacc. YueOnuk. YriuyoneHusii ypoBenb. @I'OC /
Epemun B.B., Ky3emenko H.E., Tepennn B.U., [Ipo3znoB A.A., Jlynun B.B.; nox
pen. Jlynnna B.B. — Mocksa : IIpocsemenne, 2023. — 448 c. - ISBN: 978-5-09-
107226-6. — TekcT : HEMOCPEeACTBEHHBIN. *

Epemun B.B. Xumus. 11 knacc. YueOnuk. YriuyoneHHsii ypoBenb. ®I'OC /
Epemun B.B., Ky3smenko H.E., Tepenun B.U., [po3noB A.A., Jlyaun B.B.; non
pen. Jlynnna B.B. — Mocksa : [Ipocsemenune, 2023. — 480 c. - ISBN: 978-5-09-

107469-7. — TekcT : HeMOCPEeACTBEHHBIN. *

* — coorBerctByeT Ilpukazy MunuctepcrBa npocsemienuss PO or 21 cenrsops 2022 r.
No 858 «O06 yTtBepxkaeHHHN (eAepalbHOTO MEePeYHs YYeOHUKOB, JOMYIIEHHBIX K HCIOJb30BAaHHUIO
OpU peanu3ald HMEIOLMX TOCyJapCTBEHHYIO AaKKPEIUTALUI 00pa3oBaTebHBIX IPOrpamMm
Ha4aJIbHOTO OOIIET0, OCHOBHOTO OOIIET0, CPeaHEro 00Imero o0pa3oBaHUs OpraHU3AIUsIMHU, OCY-
IIECTBIISIOIUMH 00pa30BaTeNbHYIO AEATEIBHOCTh U YCTAHOBJICHUS MPEJIEIBHOTO CPOKa MCIOIb30-
BaHUS HCKITIOYCHHBIX YYCOHHKOBY.

Wtor uzyuenus yuyeOHOTO mpeaMera npeaycMarpuBaet — qudgepeHunpoBaH-

HBIN 324€T.
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