MUHUCTEPCTBO HAYKU 1 BBICIIETO OBPA3BOBAHMS POCCUMCKOMN ®ENEPALINU
®EJEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXJAEHME BBICLIEIO OBPA3OBAHMUS

«HaumoHanpHBIH HCCHENOBATECNbCKUNA AACPHBIU YHUBepcuTeT « MUDU »

HoBoBOpOHEKCKUN MOJTUTEXHUYCCKUN KOJICHK —
(unmman ¢eneparsHOTO TOCYAAPCTBEHHOTO aBTOHOMHOTO 00pa30BaTEIFHOTO YUPEKACHHS BEICIIIETO 00pa30BaHUA
«HaunoHnanbHbIN HccnenoBaTeNnbCKuil sinepHblii yaHuBepcuteT « MUDI»

(HBIIK HUSTY MUDH)

PABOYAS TIPOI'PAMMA
y4eOHOM JUCIUTLINHBI

b/1.07 Xumus

IUIS CIIEIIMAJILHOCTH

13.02.03 DaekTpU4ecKUe CTAHIMH, CETH U CUCTEMBI

HooBoponex 2019 r.



OIOBPEHA: YTBEPXIEHA:

Lluk10BOM METOANYECKON KOMUCCHUEH 3aMm. nupekropa 1o YBP u I1
00111€00pa30BaTeNIbHBIX JUCHUILIUH I'.B. Kanunkuna
[IpoTokon Ne_ OT « » 2019 r. « » 2019 r.
[Ipencenarens [IMK

T.H. 3axaposa

PaGouast mporpamma yuebno aucuuruiiabl bJ1.07 Xumus paspabotaHa Ha OCHOBE
TpeOoBaHnii PefepasbHOr0 rocyJapCTBEHHOTO O0pa3oBaTENBHOIO CTAaHAAPTAa CPEIHETO
o01iero o0pa3oBaHusi, YTBEPKACHHOTO MpPUKa3oM MUHHUCTEpCTBA 00pa30BaHUS U HAYKHU
Poccniickoii @enepaunn ot 15 mas 2014 r. Ne 542, u ¢ yyeroM mpoekTa MpUMEPHOMN
MpOTpaMMbl, PEKOMEHJIOBaHHOW  DenepaibHbIM  TOCYJAAPCTBEHHBIM  aBTOHOMHBIM
yupexaeHuem «@DenepanbHblii MHCTUTYT pa3BUTHs oOpazoBaHus» (PI'AY «DOUPOy),
npotokosl Ne 3 ot 21.06.2015 r. peructpaunoHHbiii HoMep peneH3uu 381 ot 23 wuroind

2015 r.

Opranuzanus-pa3padoTurk: HOBOBOPOHEKCKHN MOJUTEXHUYSCKUH KOJICHK - (uimal
(enepanbHOrO0  rocyAapCTBEHHOTO aBTOHOMHOTO  0Opa30BaTENbHOIO  YUPEXKIACHHUS
BbICIIEro oOpa3oBaHusa «HanmoHanbHBIA HCCIEAOBATENBCKUI SIACPHBIA YHUBEPCUTET

«MHUDN»

Pazpabotunk: [Tapunona E.B., npenogaBatens Beiciiel KBaTH(PUKAIIMOHHON KaTeropun



COILEPKAHHUE

1 OOmas xapakTepucTuka padoydei mporpaMMbl Y4eOHOU JUCITUTUTHBI
2 CTpyKTypa U cofiep>KaHue YI4eOHOU TUCITATIITUHBI
3 YcnoBus peanuzanuu padbodeil mporpaMMbl y4eOHOM TUCHIUTIITUHBI

4 KoHTpOb U OlLIEHKA PE3yIbTaTOB OCBOCHHS YUYCOHOU TUCIUTUTHHBI

20
22



1 OBIIIASI XAPAKTEPUCTHKA PABOYEM ITPOT'PAMMBI YUEBHOM
JANCHUIIJIMHBI B/1.07 XUMUA

1.1 MecTo TUCUMIVIMHBI B CTPYKTYPe OCHOBHO 00pa30BaTe/IbHOM MPOrPaMMbI:

Pabouass mporpamma gucrumummasl bJ1.07 Xumust sBiseTcs o0s3aTENbHONW YaCThIO
00111e00pa30BaTENBLHOTO IIMKIIA MPOTPAMMBbI MOATOTOBKU CIIEUATUCTOB CPEIHEr0 3BEHA
(manee IIIIC3) B coorBerctBUM ¢ DPI'OC mno cnenuansHoctd CIIO 13.02.03
OJIEKTPUYECKUE  CTaHIMU, CETH M  CHUCTEMbl, MPEAyCMaTPUBACT  HU3y4YCHUE
OPUHIMIHAIBHOW POJIM XUMHUU B IMO3HAHMM (yHIAAMEHTAIbHBIX 3aKOHOB MPUPOJIBI U
(OpMHpPOBAaHNN COBPEMEHHOW €CTECTBEHHOHAYYHOM KapTHUHBI MUpPA; 3HAHUW O MPUPOJIE
XUMUYECKUX PEAKIUM, CTPOEHUU BEIIECTBA, HaUOOJIee BAKHBIX XUMUUYECKUX OTKPBITHUSX,
ONpPENCIIUBIINX PAa3BUTUE HAYKM M TEXHUKHU; NPEBpAIICHUs BEIIECTB U YCIIOBHS
MPOTEKAHUSI XUMHUYECKUX PEaKIUui; 3HAHUW MO XUMHHU C MCHOJIb30BAHUEM Pa3TUYHBIX
UCTOYHUKOB  HMHGOpPMAIlMM ¥ COBPEMEHHBIX  HH(OPMAIMOHHBIX  TEXHOJOTHUU;
€CTECTBEHHOHAYYHBIX U OCOOEHHO (PU3UKO-MAaTEeMATHUYECKUX 3HAHUM ISl OOBEKTUBHOIO
aHAJIN3a YCTPOMCTBA OKPYKAIOIIET0 MHUpa Ha MPHUMEPE JOCTHKEHHM COBPEMEHHOMN
(bU3UKY, XUMHUH U OMOJIOTHH IPUMEHSIEMBIX B TPO(ECCHOHANBHOM eI TEIIbHOCTH.

Vuebnas mucummaunaa bJ[.07 Xummsa HamneneHa Ha OOCTIDKCHHE JIMYHOCTHBIX,
METAINpPEeIMETHBIX U TPEAMETHBIX PEe3yJIbTaTOB OOY4YEHHs, YTO BO3MOXHO Ha OCHOBE
KOMITETEHTHOCTHOTO TOAXO0/Aa, KOTOpBbI oOecrieunBacT (GOpMUpPOBAHHE W Pa3BUTHE
MO3HABATEJIbHBIX MHTEPECOB, HWHTEIJIEKTYaJbHBIX M TBOPYECKUX CIHOCOOHOCTEH B
mpoliecce MpUOOPETeHUs 3HAHUW MO XMMUU C UCIOJIb30BAHUEM Pa3IMYHBIX UCTOYHUKOB

MH(}OpMaMU U COBPEMEHHBIX MH(POPMALIMOHHBIX TEXHOJIOTHUM.
1.2 lleab ¥ miIaHUPYyeMBble Pe3yJIbTATHI OCBOCHHS AU CHUIIINHBI

[Iporpamma  oOmieoOpa3oBarensHO  ydeOHOM  muctmmuabl  BJ.07  Xumws
npelHa3HaYeHa JUISl HW3YYCHUS XHMHH B TMPO(ECCHOHAIBHBIX  00pa30BaTEIIbHBIX
OpraHu3alMsIX, PEATU3YIONMX O00pa30BaTENbHYIO MPOTrpaMMy CPEIHETro  OOIIero
oOpa3zoBaHMsi B TIpe/ieJlaX OCBOCHHUS OCHOBHOW MPOQECCHOHAIBHONW 00pa3oBaTelbHOMN
nporpammbl  CIIO (OIIOIT CIIO) nHa 06a3e OCHOBHOro o0O0OmIero oOpa3oBaHUs IIpU

IMOATOTOBKC CIICHUAJIMCTOB CPCAHCTO 3BCHA.



[Iporpamma paszpabotana Ha ocHoBe TpeboBanuii DI'OC cpemnero ooOmero
00pa3oBaHUsl, MPEIBABISIEMBIX K CTPYKTYpE, COAECPKAHUI0O M pe3ysibTaTaM OCBOCHHS
yaeOHoi auciuriuabl  bJI.07 Xwumus, B COOTBETCTBHMM C PexkoMeHmanusMu Mo
OpraHu3allid MOJy4YeHUs CpeaHero oOilero oOpa3oBaHUs B TMpeaeiaax OCBOCHUS
o0pa3oBaTeNbHbIX MPOTrpaMM CpeaHero mnpodeccuoHaIbHOrO o0pa3oBaHus Ha 0Oase
OCHOBHOT'0 00111er0 00pa3oBaHus ¢ y4eToM TpeOoBaHUM (heepalibHbIX TOCYJapCTBEHHBIX
0o0pa3oBaTENbHBIX  CTAaHAAPTOB M MOJy4aeMON  CHEUHAIBHOCTH  CPEIHETO
npodeccronanbsHOro 00pazoBanus (nMucbmo JlenaprameHTa rocy1apcTBEHHON MOJUTUKH B
chepe nmoaroroBku padounx kajapoB u II10 Muno6puayku Poccuu ot 17.03.2015 Ne 06-
259).

OcBoenue coxaepkanusi ydeOHOW auciumiuabl bJ[.07 Xwumus oOecneunBaer
JOCTUKEHUE CTYJEHTAMHU CJICTYIOIIUX PE3YIbTATOB:

* JINYHOCTHBIX:

- ¢(hOpPMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

- c(pOpMUPOBAHHOCTh OCHOB CaMOPA3BUTHUSI W CAMOBOCIIUTAHUS, TOTOBHOCTb U
CIIOCOOHOCTh K CaMOCTOSITEJIbHOM, TBOPYECKOM U OTBETCTBEHHOW JIE€SATEIBbHOCTU
(oOpa3oBaTeabHOM, KOMMYHUKATUBHOM H JIp.);

- ¢OpMHUPOBAHHOCTH HABBIKOB MPOIYKTUBHOTO COTPYJHUYECTBA CO CBEPCTHUKAMH,
JNETbMH CTapIlero U MIJIAJIIET0 BO3pacTa, B3pOCIBIMU B 00pa30BaTEIbHOM, OOIIECTBEHHO
MOJIC3HOM, Y4eOHO-HUCCIEAOBATENIbCKOM, Y4eOHO-MHHOBAIIMOHHOW M JAPYTHX BHUaX
NeATEIIbHOCTH;

- TOTOBHOCTh U CIIOCOOHOCTh K 0Opa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTKEHUN
BCEU JKM3HU; CO3HATEIIbHOE OTHOIICHHE K HETMPEPHIBHOMY OOPa30BaHUI0 KaK YCIOBHIO
yCHenHoN nmpodecCruoHabHON U 00IIECTBEHHON JEATeIbHOCTH,

* METANPEAMETHBIX:

- YMEHHE CaMOCTOSITEJIbHO OINpPEAEsATh LEJIU W COCTaBIATh IUIaHbI, OCO3HABAs

IIPUOPUTETHBIE U BTOPOCTEIICHHBIE 33a4H;



- YMEHHE TMPOAYKTHBHO OOIIAThCSd W B3aMMOJCWCTBOBATh C KOJUIETaMH TIO
COBMECTHOM JCATENHHOCTH, YYUTBHIBATh MO3WUIMU JPYyroro, 3((eKTHBHO paspemniaTh
KOH(JIMKTHI,

- BJAQJCHUE HABBIKAMHU ITO3HABATEIBHOW JIESITEIbHOCTH, HABBIKAMHU pPa3pCUICHUS
npo0sieM; CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEILHOMY IOMCKY METOIOB pEelICHUs
NPAaKTUYECKUX 3a7a4, MNPUMEHEHUIO PAa3JIMYHbIX METOJOB TMO3HAHMS I W3YYECHUS
Pa3IMYHBIX CTOPOH OKPYKAIOIIEH JEUCTBUTEIBHOCTH;

- TOTOBHOCTb M CIHOCOOHOCTh K CaMOCTOATENbHOM M  OTBETCTBEHHOMU
MH(POPMAITMOHHON NIeSITEIBHOCTH, BKIIIOYAs YMEHUE OPUEHTUPOBATHCS B Pa3IUUYHBIX
HMCTOYHUKAX UH(POpMAIMU, KPUTHUUECKU OIICHUBATh M MHTEPIPETUPOBATH MH(OpPMAIIHIO,
IIOJIy4aEMYIO U3 Pa3JIMYHbIX UCTOYHUKOB;

- YMEHHUE CaMOCTOSITEJIbHO OICHMBATh U TPUHUMATH PEIICHUS, ONMPEACISIONINE
CTPATETUIO MOBEAECHHUS, C YUETOM I'PAXKIAAHCKUX U HPABCTBEHHBIX LIEHHOCTEW;

- BJIQJICHUE SA3BIKOBBIMU CpPEJICTBAMHU: YMEHHE SICHO, JIOTUYHO W TOYHO H3JaraTh
CBOI0O TOYKY 3pPEHMS, HCIOJb30BaTh SI3BIKOBBIE CPEACTBA, aJCKBATHBIE OOCYX)IaeMOMn
npo0iemMe, BKIIIOYasi COCTABIIEHUE TEKCTA U MPE3CHTAIMKA MaTEPUATIOB C MUCIIOJIb30BAaHUEM
MH(POPMAITMOHHBIX U KOMMYHUKAITMOHHBIX TE€XHOJIOTHUM, y4aCTBOBATh B JUCKYCCHH;

- BJIQJICHHE HABbIKAMU TO3HABATEIHLHOW PEQIIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUM Y MBICIMTENBHBIX IIPOLECCOB, UX PE3YyJIbTATOB U OCHOBAHWM, T'PAHUL] CBOETO
3HAHMS U HE3HAHMS, HOBBIX MMO3HABATEIBHBIX 337a4 U CPEJCTB UX JOCTUKCHHUS.

* IPEAMETHBIX:

[IpenMeTHbIe pe3yabTaThl u3ydeHus pazzaena OO1as XuMus MO3BOJISIOT:

- BOCHPOU3BOJUTH ONpPEACICHUS TEPMHUHOB U TMOHATHN (BEIIECTBO, TEIO,
XUMUYECKUE PEAKIINH, KOJTUYECTBO BEIIECTBA, THIPOJIH3 U T.11.);

- OOBACHATH HEOOXOJUMOCTh BBEJACHUS MEXKIYHApPOJHOW HOMEHKIIATYPHI
XUMHUUYECKUX Ha3BaHUM;

- OOBSACHATH HaOMIONAaeMble SBJICHHS HA TMPUMEpPE PA3THUYHBIX XHUMHYECKUX
peakuuii;

- IPUMCHATH MMOJIYUYCHHBIC 3HAHUS B HOBCGI{HGBHOﬁ KHN3HHU.



[IpenmeTHble  pe3ynbTaThl W3y4YeHHS pazaena «Heopranwdeckas  XuMUS)
MIO3BOJISIIOT:

- BOCIIPOU3BOJIUTh MUCTOPUYECKHUE CBEJCHHUS O CTAHOBJICHUU M Pa3BUTUH 3HAHUM O
KOHKPETHBIX BEIIECTBA M UX KJIaccax;

- BOCIIPOU3BOJHTH OMNpPEACICHUS TEPMUHOB M TIOHATHUM (OKCH[IbI, KHCIIOTHI,
OCHOBaHUs, coju, a Takxke cocras I, I, 111, 1V, V, VI, VIl rpynn rnaBHOM MOATPYIIIBI U
VIII rpymrbl, 10004YHON NOATPYIIIBI 3JIEMEHTOB | -4 1epruo10B);

- BBIYMCJIATH KOJIMYECTBO BEIIECTBA, MAacCy, OOBEM Ta30B, YHCIO CTPYKTYPHBIX
CIUHUIL;

- (opmymupoBaTh 3akoHBI [loCTOSHCTBA cOCTaBa W COXPAHEHHS BEIICCTBA U
SHEPTUHU, OMPEIEIATH MOJIIPHBIE MAcChl BEIIECTB 10 AJaHHBIM [leprnoanueckoi CUCTEMBI;

- OIMCHIBATh XMMUYECKHE OCOOCHHOCTH BEIIECTB, OOPa30BaHHBIX JIEMEHTAMHU TOU
WJIM UHOM TPYIIIIBI;

- OOBSCHATH MNPUYMHBI BO3HUKHOBEHUS MCKIIOYEHUN U3 OOIMX MpaBul,
KacaroIXCcsl OMMCAHUS CBOWCTB BEIIECTB M IX CTPOCHHS,

- XapaKTepU30BaTh OCOOCHHOCTH HAXOXKJEHUS PA3IMYHBIX COCIUHEHHUM B TIPUPOJIC
Y CIIOCOOBI UX MOJTyYEHHS.

[IpeameTHbie pe3ynbTaThl u3ydeHUs pasnena OCHOBHBIC TOHSATHUS CTPOCHUS
OpraHUYECKUX COCTUHEHUN TTO3BOJISIOT:

- ¢opMynMpoBaTh ¥ OOOCHOBBIBATH OCHOBHBIC ITOJIOKEHUS COBPEMEHHON TEOpHUU
CTPOEHMSI OpraHnueckux coennHenuii A.M. bytneposa;

- OmpenensATh W pas3auyaTh IMOHATHS (TOMOJIOTH, W30MEpbI, TOMOJOTHYECKAs
Pa3HOCTB);

- OMUCHIBATh MIPUPOAY XUMUYECKUX CBSA3ECH B OPTaHUYECKUX COCTUHEHUSX;

- TEpPEYHCIIATh CYIICCTBEHHBIC Pa3UYMs Pa3IMYHBIX KJIACCOB OPTaHMYECKUX
COCJIMHCHUI;

- MPOBOJIUTH CPABHEHHUE CBOWCTB COSIMHEHUM, OTHOCSIITNXCS K Pa3HBIM KJlaccam;

- OOBSICHATH PaTUKaILHBIN MEXaHNU3M, JTOHOPHO-AKIENITOPHBIN, HYKJICO()HIEHOTO U
3IEKTPO(UIBHOTO 3aMEIICHHS;

- OIIKUCBIBATH XAPAKTCPHEIC 0COOEHHOCTH IMPHUPOJAbI BEHICCTB PA3JINIHBIX KIIACCOB;



- OINACBIBATh SIBJICHHWS CTPYKTYPHOM, NPOCTPAHCTBEHHOM M MEXKIACCOBOU
U30MEPUH;
- OIMCBHIBaTh IIOCJEIACTBUS HEraTUBHOIO BJIMSHUS OPraHWYECKHUX BEUIECTB Ha

OpraHu3M Y€JIOBEKa U OKPYKAIOLLYIO TPUPOLY;



2 CTPYKTYPA U COJAEP)KAHUE YYEFHOM JUCIUILIAHBI

2.1 O6beM yueOHOM TUCUMILIMHBI M BHAbI Y4eOHOI padoThl

Bua yueOHoii padoThI O0bem yacon
MaxkcumasnbHasi yueOHasi HAarpy3ka (Bcero) 78
OO6s3aTenbHas ayIiuTOpHas yueOHas Harpyska (Bcero) 48

B TOM YHUCJIC:

TeOpeTHuecKoe 00yueHue (JICKIuu) 48
PAKTUYECKHUE 3aHSITUS 10
n1abopaTOpPHBIC 3aHATHS 20

[TpomexyTounas artectanus B popme nuddepeHImpoBaHHOrO 3aueTa




2.2 TemaTuuyecKHUii MJIAH U COlePKAHUE YUeOHON TUCHMILTHUHBI

HaumeHoBaHue Oo0LeMm Koasbl
Conep:xkanue yueOHOro marepuasa u GopMbl OPraHU3aAMUM AeITeJIbHOCTH 00yYAO M XCS N
pa3iesioB U TeM B Yacax | KOMIeTeHIHil

Paznean 1. O0mas xumust 20

Temal.l. Conep:xkanue y4eOHOTro MaTepuaa

Ocnogupie  moHATHS [pencraBieHnss O CTPOCHHH  BEIIECTBA. BaleHTHOCTh. XHUMHUYCCKHE  (HOPMYJIBL.

XUMHUH OTtHocuTenbHast 1 MoJeKysipHas Macca. KonuuectBo Bemectsa. MossipHast macca. PacueTst 1
110 XUMUYECKUM (PopMysiam.

Temal.2. Coaep:xanue yueOHOro MaTepuaJia

3aKOHBI XUMUH 3aKOH TMOCTOSHCTBA COCTaBa. 3aKOH COXPAHEHMs] MAacChl BEIIECTBA MPH XUMHUYECKHX 3
peaKIusX.
B ToM yuciie, NPaKTHYECKUX 3aHATHH 2
PacyeTsl Mo XMMHUYECKUM ypaBHEHUSIM

Temal.3. Conep:xanue yueOHOro MaTepuaJia

OcnoBnble  Kiaccsl CocTaB, Ha3BAHMS U XapaKTEpPHBIE CBOMCTBA OKCHIOB, OCHOBAHUIA, COJIeH, KHCIIOT. 3

HEOPraHUYeCKHUX

COCAMHEHHUH B Tom unciie, 1a00paToOpHBIX padoT 2
CpaBHeHUE CBOWCTB BEIIECTB KUCION U OCHOBHON MPUPO/IBI

Temal.4. Coaep:xaHue yueOHOro MaTepuaJa

Hepuoauveckuit v

SAKOH " Crtpoenue artoma. 3apsn sapa, TOPSAIKOBBIM HOMEp M Macca aToma. PacrmonokeHue 4
AJICKTPOHOB B aTOMAX I10 3JIEKTPUYECKUM ypoBHsM. [J1aBHOE KBaHTOBOE umcio. [loHATHE O

nepuoauvecKas T

CHETEMA  XHMHYECKHX S-; p-; d-; f- 27eKTPOHHBIX OOIaKax.

S IEMEHTOR CoBpemeHnHass (OpPMYIIHpPOBKA TMEPHOJUYECKOrO 3akoHA. [lepuwomndeckas cucreMa

JL1.Menaeneesa XUMHUYECKHUX DJIEMEHTOB B CBETE€ TEOPUU CTPOCHUM aTtoma. PacmpeneneHue >IEeKTPOHOB B
aTOMax TIEPBBIX YEThIpEX MEPUOI0B. BajeHTHBIE AJICKTPOHBI. 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB 9JIEMEHTOB M HMX COCIUHEHHH (OKCHIOB, THIPOKCHUIOB) B IMpelaeiax TJIaBHBIX
MoArpyNN. BaleHTHbIE  BO3MOXXHOCTH  aTOMOB  Pa3HBIX  JJIEMEHTOB.  3HAYCHHE
MEPHONYECKOT0 3aKOHA JIJIsl TOHUMAaHUs HAyYHOU KapTUHBI MUDA.
B Tom umuciie, 1abopaTopHbIX padoT 2
Crpoenue atoma

Temal.S. Conep:xaHue yueOHOro MaTepuaJa 3
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HauMmenoBanue O0beMm Koanl
Coaeprxanue yueOHOro Mmarepuasia u GopMbl OPraHMu3anMu IeSITEIbHOCTH 00y4arouXxcst .
pa3esioB U TeM B Yacax | KOMIeTeHIHil
Tunbl XMuMHYECKHX CrniocoObHOCTE aTOMOB 00pa3oBbIBaTh MoJieKyibl. KoBaneHTHas cBsi3b. llomsipHas u
cBs3ei HEnoJIsipHasi KOBaJIeHTHas CBsA3b. BomoponHas cBs3b. MoHHas cBsi3b. CTeneHb OKHUCIIECHUS
JJIEMEHTOB B CJIO’KHBIX BEIIECTBAX, IPABUJIA €€ HAXOKICHUS.
2 B ToM 4unciie, NpaKTHYeCKUX 3aHATHIH 5
Onpenenue THIA CBA3M B 3aIaHHOM BEILIECTBE
Temal.6. Coaep:xaHue yueOHOro MaTepuaJia
OxkucanTeJabHO- Bunbel OKHCINTENBHO-BOCCTAHOBUTEIBHON PEAKIUH. 3aKOHOMEPHOCTH MX IPOTEKaHMS. 2
BOCCTAHOBHMTEJbHbIE 1 PaccranoBka KOX(QUIMEHTOB B CXeMaX OKUCIUTEIbHO-BOCCTAHOBHTEIBHBIX PEAKIIHM.
peaknuu 3aKOHOMEPHOCTH HX MIpoTekaHus. PaccraHoBka K03(p(PULIMEHTOB B cXxeMax OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PpPEAKLIMA METOJOM JJIEKTPOHHOIO OajaHca IpU COCTaBJICHHUU
YpaBHEHUI. 3HaYCHHE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUI B IPUPOJIE U TEXHUKE.
5 B ToMm 4unciie, NpaKTHYeCKUX 3aHATHI 1
VYpaBHUBaHME PEAKLUN METOIOM JIEKTPOHHOr0 OaaHca
Coaep:xanue yueOHOro MaTepuaJia 1
Temal.7.
BoaHble  pPacTBOPBIL PactBOpbl Kak (u3MKO-XMMHUUecKue cucTeMbl. KOHIeHTpalus BellecTBa B PacTBOpE IO
OCHOBHEIE MaccoBoi jone (B %). Jluccoumanusi KHCIOT, OCHOBAHUM U COJIEH B BOJHBIX PAaCTBOPAX.
nonoxenus T 1 Bona xak mnosspHbIi pacTBOpuTENb. Ponb BOIBI B SMEKTPOIUTHIECKOH UCCOLHALMH.
I'unparauust noHoB. CTyNEHYaTOCTh MpoIiecca JUCCOLUAIUU COJIEl MHOTOOCHOBHBIX KHCIIOT
U OCHOBaHUN MHOTOBAJEHTHBIX MeTayIoB. OIpenencHue KHUCIOThI, COJIEH U OCHOBAaHMS C
MO3UILUU TEOPUHU AJIEKTPOJIUTHYECKON Juccounanuu. HoHHble peakiuu. XUMHUYECKHE
CBOMCTBA KUCJIOT, OCHOBAHUI U COJIEH B CBETE TEOPUU IIEKTPOIUTUYECKON IHUCCOLMALINH.
YcnoBusg HeoOpaTUMOCTH peaklMK B pacTBOpax.
Tema 1.8. Coaep:xanue y4e0HOro Mmarepuasa
Peakuuu HOHHOTI0 Kucnornocts pactBopos. ITonsitue o pH. llkana pH. Mcnonp30BaHne KUCIOTHO-OCHOBHBIX 3
o0MeHa 'mapoims | 4 | MHAMKATOPOB.
coJIeit. I'mpponus cosell. 3HaueHWE TUAPONIM3a B XMMMUYECKHUX IPOLECCAX; €r0 IMPaKTUYECKOe
HCIOJIb30BaHUE.
[IpencraBieHne 0 COBpEMEHHON TEOPUU KUCIOT U OCHOBAHUH.
) B Tom umuciie, 1abopaTopHbIX padoT 2
I'mpponus conen
Paznea 2. Heoprannueckas xumus 10
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HauMmenoBanue O0beMm Koanl
Conep:xanue yueOHOro MaTepuasia u (poOpMbl OPraHU3aANNHU AeSITEILHOCTH 00y4aI0IIMXCS .
pa3aeyioB M TeM B Yyacax | KOMIeTeHIHui
Tema 2.1. Conep:kanue y4eOHOIro MaTepuaa
Oomasn 06 Vi 1
XApAKTEPHCTHKA e  CBEJCHAS O HEMETallax. OJIO)KCHHE HEMETAJUIMYECKUX JJIEMEHTOB B
VIIA nepuoanueckoit cucreme. OCoOEHHOCTH 3IEKTPOHHOTO CTpOeHUs ux aromoB. CTpoeHue
HIEMENToB 1 MPOCTBIX BEIIECTB, HUX CBOWCTBA. CpaBHEHHE OKHUCIHMTEIBHBIX U BOCCTAHOBUTEIBHBIX
TPyHHeL. cBoiicTB HemetauioB.  lloarpynna rangoreHoB. CBoWCTBa W NPUMEHEHHE TaJIOTE€HOB.
CpaBHHTENIbHAST XapaKTEPUCTHUKA BOJAOPOJHBIX COCAMHEHHUI rajoreHoB. XJIOpOBOJOPOAHAS
KHCIIOTa, €€ CBOMCTBA. Pacno3HaBaHue raJoreHos.
Tema 2.2. Conep:xanue yueOHOro Marepuasa
Oo6mas Hoarpynna kuciaopoja. XapaKTepUCTHKA AJIEMEHTOB MOArpymibl Kuciopona. CpaBHEHHE
XapaKTepuCTHKA 1| cBoiicTB BOJOPOMHBIX coenMHEHUIT (Bota, cepoBoopon). Okcuipl cepbl. CepHasi KHCIIOTa, 1
3JIEMEHTOB VIA ee CBOMCTBA.
rpynmnel.
Tema 2.3. Coaep:xanue yueOHOro MaTepuaJia
Oomas
XAPAKTEPHCTHKA 1 Hozv[rpvnna a30Ta. XapaKTepUCTUKa 9JEMEHTOB MOArPYIIbI aSOTa.UAMMI/IaK, €ro CTpOeHHe,
>IeMeHTOB VA CBOMCTBa. A30THas KHCIIOTA, €e cBoficTBa. [Ipumenenue A30THOH KUCIOTBI U €€ CONEH. 1
e — Kparkas XapaKTepUCTHKa CBOHCTB v(pocq)opa U €ro BaXHEMIINX COCIWHEHUW. 3HauYeHHE
opToochOpHOI KUCIOTHI U €€ COJIEH.
Tema 2.4. Coaepxanue y4eOHOro MaTepuaa
Oo6mas Hoarpynna yrnepoaa. Ilonoxenue yriepoga B mnepuoandeckoil cucreme. CpaBHEHHE
XapaKTePHUCTHKA 1| smekTpoHHOrO CTpPOEHHSs aTOMOB yriepojaa U KpeMHus. Aiutorponus yriepoaa. CpaBHeHHE 2
IJJEMEHTOB IVA CBOICTB IPOCTHIX BEILISCTB, OKCHJIOB U T'MJIPOKCHJOB YyIjiepoJa U KpEeMHUI. CoenuueHns
Ipynnsbl. yYriiepoJa U KpEMHHUs B IIPUPOJIE
B TOoM uymciie, NPAKTHYECKUX 3aHATUHI 1
2 Pemenue 3amay mo cBoiicTBaM HEMETAIIOB
Conep:xanue yueOHOro MaTepuasa
Tema 2.5. _
O6mme CBOMCTBA 1 O6mue cBeneHus o MeTamiax. [lojokeHHME METAIOB B MEPHOAMYECKOH CHCTEME H
METALIOR OCOOEHHOCTH CTPOEHHUS WX aTOMOB. Mertamnmdeckas cBsi3b. Kpucramimueckoe cTpoeHHE 1
MeTaisioB. CpaBHUTENbHAS XapaKTePUCTHKA (PU3MUECKUX U XUMUYECKUX CBOMCTB METAJIOB;
OKCHUJIBI ¥ TUAPOKCHIBI METAIUTOB. METaIlTbl B COBPEMEHHOM TEXHUKE.
Tema 2.6. O6mast 1 | Conep:xanue y4edOHOro MaTepualia 1
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HauMmenoBanue O0beMm Koanl
Conep:xanue yueOHOro MaTepuasia u (poOpMbl OPraHU3aANNHU AeSITEILHOCTH 00y4aI0IIMXCS .
pa3aeyioB M TeM B Yyacax | KOMIeTeHIHui

XapaKTepuCcTHKA CBoiicTBa HaTpus, Kajablus, UX coeluHeHHil. llosoxeHne MeTamioB B NEPUOJAMYECKOU
3jeMeHTOB |A u 1A CUCTEME U OCOOEHHOCTH CTPOECHHUSI UX aTOMOB.
rpymni. CpaBHuTeNbHAs XapaKTePUCTUKA MOATPYIII MIETOYHBIX U IIEI0YHO3EMEIbHBIX METAIIJIOB.

CpaBHeHHE CBOMCTB MPOCTHIX BEIIECTB, OKCHIOB U THAPOKCHUJIOB HIEIOYHBIX U

[eJIOYHO3EMENIbHBIX METAJIIOB.

Conep:xanue yueOHOro MaTepuaJia

XapakTepucTUKa aTIOMUHUS, €T0 OKCUA U THAPOKCHIA.
Tema 2.7. O0mas 1 | CnaBel amroMHHUS, MX IpUMeHeHHe. Mertamibl mo6ouHblx rpynn (kxenes3o). Crtpoenue 2
XapaKTepucTuKa atomMa. CBoiicTBa xumuueckue U ¢usndeckue. Kparkue cBeneHUss O BaKHEHIIMX
asiemenToB IIIA u COCIMHEHHMS Keje3a, OKCUIbI U ruapokcuabl. CocTaB, CBOWCTBA U NMPUMEHEHHE YYyT'yHA U
VIIIB CTAIH.

5 B ToM unciie, npaKTHYECKUX 3aHATHH

Pemenue 3amay nmo cBoiicTBaM MeTaIOB 1
HTorosoe 3ansiTue no
ooueii u 1 B3anMocBs3b MeX 1y NPOCTHIMU BEIIECTBAMU U UX COeAMHEHUsAMHU. ['eHeTnueckas CBs3b 1
HEOpraHu4ecKou MEXy OCHOBHBIMH KJIACCAaMU HEOPTaHUYECKUX COCTMHEHUM.
XHMHHU
Paznen 3 OcHOBHbBIC IIOHATHS CTPOCHUS OPTraHUYECKUX COeIHHECHHU I 18
Tema 3.1 Coaep:xanue yaeOHOro MaTepuasa
IHonsitue 06 Oprannueckass XUMHsSI — XUMUsSI CO€IMHEHMM yriepoja. Teopuss XMMHUYECKOTO CTPOEHUS
OPraHMYecKux BbytnepoBa A.M. Ee ocHOBHbIE TOJIOKEHUS. 3aBUCUMOCTh CBOMCTB OPraHMYECKUX BEIIECTB
BemecTBax. Teopus 1 | OT XMMIYECKOTO CTPOCHHS. [Tonsitue yriaeBogopoaoB. CTpyktypHble Gpopmynsl. M3omepus. 2
XHMHUYECKOTo OCOOEHHOCTh JJIEKTPOHHOTO CTpOEHUs aroma yriaepoja. IlpuumHbl MHOTO00pa3uUs
crpoenust A.M. OpraHMYecKux coenuHeHuil. J[Ba cmoco0a pa3pbiBa KOBAJIEHTHOW CBSI3M B MOJIEKYJax
Byrtaeposa opraHudeckux coefauHeHui. [IoHATHE O COOTBETCTBYIOIMX MM PEAKIMIX PATUKAIBHOTO U

MOHHOTO TUIIOB.

2 CamocrosiTesibHas padoTa odyuyarerocs: M3ydeHne TOMOJTHUTETFHOTO TEOPETUYECKOTO 5

Marepuaia, CBI3aHHOTO C UCTOPHUE OTKPBITUSI OPraHUYECKUX BEUIECTB.

Tema 3.2 1 | Conep:xanue yueGHOro MmaTepuana 2
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HauMmenoBanue O0beMm Koanl
Conep:xanue yueOHOro MaTepuasia u (poOpMbl OPraHU3aANNHU AeSITEILHOCTH 00y4aI0IIMXCS .
pa3jie/ioB U TeM B Yacax | KOMIeTeHUH I
IIpenenbHbie [IpenenspHble yrieBoAOpoabl, oOmias (opMmyna cocTaBa, TOMOJOTHYECKash pPa3HOCTb.
YIJIeBOAOPOALI PsiAa Xumuueckoe ctpoenne. KoBaneHTHbIe CBsI3M B MoJiekynax, SP3 — rubpuauszanus. [lonstue
MeraHa. CTpoeHue YIJIEBOJOPOAHOrO  panukana. M3omepus yrieponHoro ckenera. (CucremaTuyeckas
AJIKAHOB HOMEHKJIaTypa.
5 B TOM unciie, NPAKTHYECKUX 3aHATHI
N3oMepusa u HOMEHKIIATYpa aJIKaHOB 1
Tema 3.3 Conep:xanue yueOHOro MaTepuaJia
XumMHYecKHe XHUMHUYECKHE  CBOUCTBA: ropeHue, rajouJupoBaHHE, TEPMHUYECCKOS  pas3JIOKCHHC,
CBOICTBA MOJy4YeHHE JETUPUPOBAHUE, OKHUCJIEHUE, u3oMepusainua. Mexanusm peakuuu 3amenieHus. CHHTE3
U IPUMCHCHHUC 1 | yrieBomoponioB (peakiuus Bropua). IlpakTthueckoe 3HaUY€HHE YIJIEBOJIOPOJIOB U UX 2
AJIKAaHOB raJloreHONPON3BOAHBIX.  OmpeneneHne  MOJICKYISpHOH  GopMylbl  ra3000pa3HOro
YIJIEBOAOPOJA IO €ro IUNIOTHOCTM M MAacCOBOM JI0JI€ XMMHYECKHUX DJIEMEHTOB WJIU I10
MpOAyKTaM cropanus. MeraH, CBOICTBA, IPUMEHEHHE. BOMpoCkl HKOI0TUH.
B ToM 4nciie, npaKTH4eCKHUX 3aHATHH
2 | CtpoeHHE YTJIIEBOJOPOIOB, H3TOTOBIICHUE MOJIEICH MOJCKYJ YIJIEBOJOPOJOB W3 1
TUTACTUIIMHA: IAPO-CTEPKHEBBIE U O0BHEMHBIEC MOJICITH
Tema 3.4 Coaep:xanue yueOHOro MaTepuasia
Aukenbl. CTpoeHue H A 06 5 E
roMooTEYeCKHH s 1 JIKEHBI. Was  XapaKTepHCTHKA aIKEHOB. JTHIEH. Ero cIpyKTypHas dhopmyna. 2
DOnekTpoHHOe cTpoeHue. Buawsl cBszeit u SP2 — rubpuausamusi aTOMOB yTJiepoja.
aTKenon I'omonornueckuii psaa 3TriieHOB. CUCTEMaTUYECKass HOMEHKIIATypa.
9 B ToM 4mnciie, NPAKTHYECKHUX 3aHATHH
N3omepus ankeHoB 1
Tema 3.5 Coaepxanue yueOHOro MaTepuaJa
CBoiicTBa,
moJIydyeHue, [Tonyuyenue ankeHOB. XMMHYECKHE CBOMCTBA AJIKEHOB: PEAKLMS MOHHOTO IMPUCOCIUHEHUS
NpHMeHeHHe AJTKEeHOB 1 | (B3ammopelicTBHE € TaJloTeHaMH, TaJOr€HOBOJOPOJIaMHU, BOJIOPOAOM, Boaoi). OOBsIcHEHNE 2
npaBmwia MOPKOBHUKOBA C TO3UIIUU JJIEKTPOHHOTO CTPOCHUS PEarupyroliux BemecTB (Ha
npuMepe nporeHa). OKucaeHne arKeHoB iepMaHranatoM kanus. ['openne. [lonumepusanus.
2 | B ToM uHciie, NPAKTHYECKUX 3aHATHI 1
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HauMmenoBanue O0beMm Koanl
Conep:xanue yueOHOro MaTepuasia u (poOpMbl OPraHU3aANNHU AeSITEILHOCTH 00y4aI0IIMXCS .
pa3aeyioB M TeM B Yyacax | KOMIeTeHIHui
Pemienue 3aay 1o cBOCTBaM ajIKEHOB
Tema 3.6 Conep:xanue yueOHOro MaTepuaJia
Ankunbl. CTpoeHue u 1 Ankunbl. AnetwieH. Ero cTpykTypHas W 3JeKTpoHHas ¢opmynsl SP — rubpunmzarus 2
rOMOJIOTMYECKHUH P yIJIepOAHOTo aroma. I'omonoruyeckuii psia aneruwiena. O6mas popmyna alKHHOB.
AJIKMHOB
Tema 3.7 Conep:kanue y4eOHOro MaTepuaa
CaoiicTna, XUMHYECKUE CBOMCTBA. Peakiins HOHHOTO NpucoeAuHEeHUs. Peakiys 3aMenieHust BOJIopoa
noJsryenue, 1 MpU  yraepojie ¢ TPOWHOM CBs3pl0 Ha MeTaul. Peakuus monumepusanuu. OKHUCIICHHE 2
NPpUMEHCHHUE ATKHHOB nepmanraHatom kamus. Peaknus Kyueposa. [lonyueHnue u npumeHeHue aneTusieHa.
o | B TOM uncie, 1a60paTopHBIX padoT 1
Pemrenue 3a1au no cBoiicTBaM aJIKHHOB
Tema 3.8 Coaep:xanue yueOHOro MaTepuaJia
ApoMmaTnyecKue benzon. CrpykrypHas dopmyna. Tun rubpuamsamnuu yriepoaa B 6eH3enbsHOM Koibile (SP2
yIJ1€BOA0POAbI. —rubpunuzanus). [ToHsTHE 00 ANMEKTPOHHOM CTPOECHUHU OEH30J1a KaK COMPSHKEHHONW CHUCTEMBI
Crpoenne 0eH3ona 1 | © 3aMKHyTO# wuemnbio. J[lenokanu3anus p-3IeKTpoHOB. HasBaHue yrieBOJOpOZOB psiia 2
OeH30lla M0 palMOHAIBHONW HOMeHKJarype. [IpupoaHble HCTOYHUKM M CHHTETHUYECKHE
CrocoObl  TMOJYYEHUs apOMAaTUYECKUX YIIeBOJAOPOAOB. B3auMOCBs3b  MpelenbHBIX,
HETpeAeNIbHBIX U apOMAaTUYECKUX YTIEBOJIOPOJIOB.
Tema 3.9 Coaepixanue yueOHOIo MaTepuasa
CaoiicTBa, 1 du3nyeckue W XUMHUYECKHE CBOiicTBa OeH305a. XapaKTepHbIE pPEaKIMd HOHHOTO 9
1oJIy4eHue, 3aMeleHus: (OpoMUpoOBaHME, HUTpOBaHUE). YcioBus uUX npoBereHHus. OcoOeHHOCTh
npuMeHenue 6eH3oa peakuuii mpucoeInHeHus Bogopoaa u xyuopa. Okucnenue. ['openue 6eH3ona.
2 B Tom unciie, 1a60paTOpHBIX padoT 1
Pemrenne 3a1a4 no cBoiictBamM OeH3oa
Pa3znen 4 Kucaopoacoaep:kamme oprannyeckue coeinHeHUs 22
Tema 4.1 1 | Copep:xxanue yuedOHOro MaTepuasa 2

15



HauMmenoBanue O0beMm Koanl
Copep:xaHue yueOHOro MaTepuasia u GopMbl OPraHU3aNMH 1eSITeJIbHOCTH 00y4aloLUXCsl .
pa3/iesioB M TeM B Yacax | KoMmeTeHIuii

OnHoaToMHbIE Crnuptel. CTpoeHue npeAeiabHbIX OJHOATOMHBIX CHUPTOB. DYHKIMOHAIbHAs TpyIMIa

CIUPTHI CIIHPTOB, €€ DJJEKTPOHHOE CcTpoeHHue. lomonoruyeckwii psig cnuproB. CTpyKTypHOE
nu3omMepusi (M30Mepusl YIJIEPOJAHOIO CKeleTa W IOJOXKEHUs (YHKIMOHAIBHOM TIPYIIIBI).
ParmonanbHoe U cuctemMaTnyeckass HOMEHKIIATYpa.
OcHOBHBIE CIIOCOOBI MONYYEHUS! CIUPTOB. MEXMOJIEKYIsIpHbIE BOJOPOJAHBIE CBSI3U M UX
BIIMSIHME Ha (PM3MUYECKUE CBOWCTBA CIUPTOB. XMMHUYECKHE CBOMCTBA CIHPTOB. MeTaHON U
sTaHos. X mpuMeHeHHe W MPOMBIIUICHHBIH CHHTE3. SIJOBUTOCTh CHHPTOB, I'yOUTEIBbHOE
JCiCTBME Ha OpraHWU3M 4YeloBeKa. [ eHeTHdeckas CBSI3b MEXIY YIJIEBOAOPOJAMHU H
CIHMPTAMH.
B Tom uuciie, 1a60paTOpHBIX padoT 1
W3omepus criupToB

Tema 4.2 Conep:xanue yueOHOro MaTepuaJia

MHuoroatomubie MHOroaTtoMHbIe CIUPTHI, UX cTpoeHne. OCOOEHHOCTH CBOWCTB MHOTOATOMHBIX CITHPTOB. )

CHUPTHI KauecTBeHHas peakiyss Ha MHOIOAaTOMHBIE CIIMPThHI — B3AaUMOAEHCTBUE ¢ THIPOKCHIOM MEIH
(II). IlpumeHeHne STUIIEHTIIMKOS U MIHLEPUHA.
B Tom unciie, 1a00paTOpHBIX padoT 1
Pemenne 3amad no cBoiicTBaM CIMpPTOB

Tema 4.3 Copep:xaHue yueOHOro MaTepuasa

®eHOIbI: CTPOeHHE, ®enonel. Onpenenenue kinacca ¢enonos. Mx crpoenue. @yHkuumoHanbHas rpynna — OH;

CBOIiCTBA, MOTyYeHHe, B3aMMHOE BIIMSHUE aTOMOB B MoJjiekyie. CpaBHEHHE KHCIOTHOCTH CITUPTOB U (PEHOJIOB.

NPHMCHEHHE CrnocoObl mosnydeHus: ¢eHona. Peakuun Ha ¢yHkuMoHanpHy0 rpynmy ¢enonos (-OH); 2
B3aMMOJICHCTBHE C HaTpuem, ¢ Iieinodamu. KadecTBeHHass peakmust Ha (EHOIBl —
B3aumojeiicteue ¢ xjopuaom keneza (III). Peakmus Ha apomaTwueckoe KOJBIIO:
TaJIOTeHUPOBAaHUE W HUTPOBAHUE.
B Tom unciie, 1a60paToOpHBIX padoT 1
Pemenue 3amau denon

Tema 4.4 Conepskanue yaeGHOro MaTepuasia

AJIbIeTH/IbI. Omnpenenenue kiacca anpAeruioB. Mx ¢yHkumoHanbHas rpynmna. OOmas ¢opmyna, )

Crpoenne anpaeruios TOMOJIOTUYECKUH Psii WU CTPYKTYpHas M30MEpHUsl anbJerujioB. PanuoHanbHble U
crucTeMaThyeckas HOMEHKIIATypa

Tema 4.5 Conep:xaHue yueOHOro MaTepuaJa 2
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HauMmenoBanue O0beMm Koanl
Conep:xanue yueOHOro MaTepuasia u (poOpMbl OPraHU3aANNHU AeSITEILHOCTH 00y4aI0IIMXCS .
pa3aeyioB M TeM B Yyacax | KOMIeTeHIHui
CaoiicTBa, mojiy4yeHue [Tonydenue u cBoiicTBa anbaeruoB. Peakius MOHHOTO MPUCOCAMHEHUS 10 KapOOHUIbHON
anbaernoB. Keronsl. rpynie (B3auMOJEHCTBHE C BOJAOPOJOM, BOJIOM, CIIUPTOM, aMMHUAYHBIM PAaCTBOPOM OKCHA
cepebpa). Peakiiyus okucieHUs anbAerHaIHON TPYIIbI — B3aUMOACHCTBHE C OKCUIIOM cepedpa
(D) u runpoxcuiom meau (I11) — kauecTBeHHBIE pEaKIIMK HA alIbJICTUBI.
[lonste o kmacce keroHoB. Mx d¢yHknuoHanbHas rpymmna. CXOACTBO U pasziuyue B
CBOMCTBAaX aJbJETUJOB U KETOHOB. AueTOH. lIpuMeHeHue KapOOHMIIBHBIX COEIMHEHUH.
TokcHuHOCTH NEHCTBUS allbJIETUIOB U KETOHOB HA )KHBBIE OPTraHU3MBI.
B Tom umuciie, 1abopaTopHBIX padoT 1
Pemenue 3amau mo cBoiicTBaM ajibJIETUI0B
Tema 4.6 Conep:xanue yueOHOro MaTepuaJia
KapGonosrie Ompezienienre Kiacca KapOOHOBBIX KHCIOT. MX (yHKIMOHAIbHAs rpymma. DIEKTPOHHOE
KHCJIOTBI:  CTPOEHUE, CTpOEHHE KapOOKCHJIBHOW TpyNnbl. B3auMHOe BiMsHHE KapOOKCHJIBHOM TIpYNIbl U 2
HiomMepust YIIEeBOAOPOAHOrO paaukana. OOmas ¢GopMyna W TOMOJOTMYECKMH DSA  MPEeTbHBIX
OJIHOOCHOBHBIX KHCJIOT. Buzpl cTpykTypHO# n3omepuu. CucreMarnyeckasi HOMEHKJIATypa.
B Tom 4uciie, 1a6opaTopHbIX padoT 1
CtpyKTypHas n3oMepHsi KapOOHOBBIX KHCIIOT
[Tonyyenne wu (¢usmyeckue CBOMCTBA KapOOHOBBIX KHCIOT. XHMHUYECKHE CBOWCTBA
KapOOHOBBIX KUCIOT. Peakiinu, conpoBoxaatomuecs paspbiBom O-H cBs3u B kapOoKCHIBbHON
Tema 4.7 rpymnme (KHUCIOTHas JWCCOLMAINS); B3aUMOJCMCTBHE C HEKOTOPHIMH METalIaMU | 2
CpoiicTBa, NoJIyueHue ieno4aMi, B3aUMOJEWCTBHE CO CIOMPTAMU — TMOJNYYEHHE CIOXKHBIX 2(QupoB. Peakius
Kapﬁo}[o];],]x KHUCJIOT 3aMCHICHUA BOAOpOJa B YIJTICBOAOPOJHOM paauKalie (FaJ'IOFeHI/IpOBaHI/Ie) Kap6OHOBI)IX
KHCJIOT.
B Tom umuciie, 1abopaTopHbIX padoT 1
Pemenwue 3ana4 mo cBoiicTBaM KapOOHOBBIX KUCIIOT
Coaep:kanue y4eOHOIro MaTepuaa
Crpoenue cinoxHbIX 3¢dupoB (obmas ¢opmyna). Peakuus strepudukanuu. OOpatuMocTh 5
Tema 4.8 peaknuu Srepudukanui. KUCIOTHBI W MIENIOYHOW THAPOJIU3 CIOXKHBIX 3hupon. Mx
Cio:kHbie 3pupbI MIPUMEHEHHUE, POJIb B IPUPOJIE.
B Tom umuciie, 1abopaTopHbIX padoT 1

Pemenue 3aa4 no cBoiicTBaM CIOXKHBIX 3PHUPOB
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HauMmenoBanue O0beMm Koanl
Coaeprxanue yueOHOro Mmarepuasia u GopMbl OPraHMu3anMu IeSITEIbHOCTH 00y4arouXxcst .
pa3esioB U TeM B Yacax | KOMIeTeHIui
Copep:kaHue y4eOHOTro MaTepuaa
Tema 4.9 1 XKupsl u ux cpoiicTBa. Beiciiue kapOOHOBbIE KHCIOTBHI, BXOJSIIME B COCTaB MPUPOIHBIX 9
Kupsbl: cTpoenue, XKUPOB (MAJTbLMUTUHOBAS, OJEUHOBAs, cTeaprHoBasi). DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA
CBOJiCTBa, NOJIy4eHMHe, KHUPOB: THJIPOJIN3 )KUPOB, UX OKHCICHUE, THAPUPOBAHUE KHUJIKHX YKHPOB.
NpUMEHeHHne 5 B Tom uuciie, 1a60paTOpHBIX padoT 1
Pemenne 3anau xKupsl
Conep:xanue yueOHOro MaTepuaJia
[lonsatne wu wiaccuduranus yriaeBogoB. MoHocaxapunel. [lonstue o ¢doTocunTese.
CtpoeHue TIIOKO3bl KaK  MHOTOATOMHOIO  ajbJAeruaocnupra. Bumasl  usomepun
MOHOCaxapua0B. XMMHUUYECKHE CBOMCTBA TJIIOKO3bl, 00YCIOBICHHbIE HATMYUEM aJIbJIETHIHOM
Tema 4.10 1 | rpynmer:  okucienus okcumom cepebpa (I) wmm ruapokcumom Mmemu (I1). CaoiicTsa, 2
I'1roko03a: cTrpoenue, OOYyCJIOBJICHHBIE HAJMYUEM B MOJIEKYJEe CHHPTOBBIX THAPOKCWIOB (peakuusi Ha
cBoOiicTBA MHOTOaTOMHBIE CIUPTHI). Buabl OpokeHus TIIIOKO3bI (COUPTOBOM M MOJIOYHOKHCIIOR).
3HaueHue IJII0KO3bl U €€ MPOU3BOJAHBIX AJIs yenoBeka. HaxokaeHue IItoKo3bl B MPUPOJE.
@OpyKTO3a — CTPYKTYPHBII H30Mep ratoko3bl. CTpoeHHe U CBOICTBA PPYKTO3BI
5 B Tom umuciie, 1abopaTopHbIX padoT 1
Pemenue 3a1a4 no cBOMCTBaM IIFOKO3BI
Coaep:xaHue y4eOHOro MaTepuaJia
Hucaxapunel (ManpTO3a M caxapo3a), HUX COCTaB, CTpOEHHE, CBoWcTBa. Peakmus c
Tema 4.11 1 | TH/POKCHIOM ~ MeJH (II), runpomus. Ilomucaxapuasl. Kpaxman. CoctaB, cTpoeHHE. 5
IMonucaxapuabi: XUMUYECKUE CBOMCTBA: peakUuu ¢ WoaoM, ruaposin3. [IpeBpaiieHue kpaxmana MUILIA B
€oCTaB, CTPOEHMeE, opranusme. lLlemmono3a. CocraB, cTpoeHHE, CBOWCTBA. A30THOKHCIBIE M YKCYCHOKHCIIBIE
CBOMCTBA 3(UPHI HEIITIOIO03BI.
5 B Tom uuciie, 1a60paTOpHBIX padoT 1
Pemrenue 3anau nonucaxapuabl
Pazgen S A3oTcoaepaxaye OpraHuyecKkue coeIuHeHus
Tema 5.1 1 | Conep:xanue yuedbHOT0 MaTepuajia 2
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HauMmenoBanue O0beMm Koanl
Coaeprxanue yueOHOro Mmarepuasia u GopMbl OPraHMu3anMu IeSITEIbHOCTH 00y4arouXxcst .
pa3esioB U TeM B Yyacax | KOMIeTeHIHui
CrtpoeHue u cBOiicTBA Awmunsbl. Knaccudukanus. M3omepust 1 HoMeHkiIaTypa aMuHOB. [lonyuenue anudatuieckux
AMHMHOB. AHMJIMH aMMHOB M3  TaJOTEHIPOM3BOJHBIX NpU  JCHCTBMM  aMMHMaKa; BOCCTAHOBJICHHE
HUTpOCOeuHEeHNN (peakmnus 3uHuHA). OCHOBHBIC CBONCTBA aMHHOB: B3aWMOJICHCTBHE HX C
BoAoM U KkuciaoraMu. CpaBHEHME OCHOBHBIX CBOMCTB METWJIaMMHA M JUMETWIAMUHA.
ApomaTtnueckue aMuHbl. AHMIMH. Ero crpoenue. ®@usznueckue M XMMHUYECKHUE CBOKCTBA
MIEPBUYHBIX ApOMATUYECKUX aMUHOB Ha Ipumepe aHWiInHA. CpaBHEHHE OCHOBHBIX CBOICTB
anu(aTUyecKuX U apOMaTHUYECKIX aMHUHOB.
2 B Tom umuciie, 1abopaTopHBIX padoT 1
Pemenue 3a1a4 nmo cBoiicTBaM aMUHOB
Conep:xanue yueOHOro MaTepuaJia
[TonsiTe 00 aMUHOKHCIOTAaX; - aMHUHOKHUCIOTHL. WX 3Hauenwe B mpupone. HaszBanue
Tema 5.2 1 | amuHOKHKCIIOT. Bujel usomepuy. OuU3MUECKHE M XUMHYECKHE CBOKCTBA aMHUHOKHCIIOT. 2
C ' . [TonsiTre o OUNONIPHOM HOHE; aMPOTEPHOCTH AMUHOKHCIIOT — B3aUMOICHCTBUE C KUCIOTaMHU
TPOCHHME 1 CBONCTBA U C menovyamMu;, oOpa3oBaHue NeNTHIOB (00pa30oBaHKE JUICTITHIOB U3 aMHHOKHCIIOT). bemku
AMUHOKHCJIOT
Kak OMOMOIMMEpPbl AMUHOKHUCIIOT.
5 B Tom unciie, 1a00paTOpHBIX padoT 1
Pemenue 3aia4 no cBoiicTBaM aMUHOKHUCIIOT
Pa3nea 6 CuHTEeTHYeCKHEe BBICOKOMOJICKYJ/ISIPHbIE COeIHHCHHUS 2
Tema 6.1 Coaepxanue y4eOHOro MaTepuaa
CunHTeTHYeCKHE 1 | Cunrernyeckne BMC. ITonmumepsr. dusnueckue n xuMudeckne cBoicTa. CriocoObl 2
BMC. IToinmepsl. nony4yeHus. IIpumenenue B HApOJTHOM XO35HCTBE
HTorosoe 3aHsITHE 32 1 Coaepixanue yueOHOIro MaTepuasa 5
2 cemecrp. O0600111eHre 3HaHUN OPraHUYECKON XUMUH, MOJTYYEHHBIX B IPOIIEcCe U3YUeHUs Kypcea.
Bcero: 78

1. — o3HaKOMHTEINbHBIN (Y3HABAaHUE paHEe N3YYCHHBIX OOBEKTOB, CBOHCTB)
2. — penpoayKTUBHBIN (BBITIOJIHEHUE JEATEIHLHOCTH 110 00pa3ily, HHCTPYKIIMH WU TIOJT PYKOBOJICTBOM)
3. — IPOAYKTUBHBIN (MJIAHUPOBAHUE M CAMOCTOSITEILHOE BBHITIOJTHEHHUE JICITEILHOCTH, PEIIEHUE TTPOOJIEMHBIX 3a71a4)
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3 YCJIOBUS PEAJINBALINA TPOT'PAMMBbI ANCIUATTJINHBI

3.1 TpeGoBaHNsi K MUHUMAJILHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecredeHnI0

Peanuzanus nporpammel BJ1.07 Xumust TpeOyeT Haauduss KaOMHETa XUMUS.

ObopynoBanue 1ab0paToOpuu:

- IOCAJI0YHbIE MECTa MO KOJIUYECTBY 00YyUaroUXCs;

- pabouee MecTo MpernoaaBaTes;

- CTCHJIBL;

- METOJIMYECKHE MATEPUaJIbl 0 OPTraHU3AIMHU U TIPOBEJICHUIO PAKTUYECKUX 3aHATHH,
71a00paTOPHBIX padoT;

- yueOHbIH J1a0OPATOPHBIM KOMIUIEKC J1JIs1 IPOBEACHUS MPAKTUYECKUX padoT.

TexHuueckue cpeacTBa 00y4eHUS:
- KOMIIBIOTEP C JIMLEH3UOHHBIM ITPOTPAMMHBIM 00ECIIEUEHUEM.

3.2 UndopMmaumnonHoe odecnevyeHne o0yueHmst

[Tepeuenb PEKOMEHAYEMBIX y4eOHBIX W3/1aHUH, HHTepHET-pecypcos,
JOTIOJIHUTEIIBHOW JINTEPATYPBI

3.2.1 IleuaTHbIe U3TAHUS

1. Epoxun FO.M. Xumusi: Yueb. qis cpeanux npod. YueOHbIX 3aBeeHHuid. — M.:

MacrepctBo, 2018. — 384 c.

3.2.2 DeKTpPOHHbBIE U31aHUA (3JIEKTPOHHbIE Pecypchl)
1. Enunoe okHO JocTyna K 00pa3oBatesbHbIM pecypcaM http://window.edu.ru/
2. MunuctepctBo oOpazoBanus u Hayku PO OI'AY «DUPO» http://www.firo.ru/
3. DnekTpoHHO-O0UOIMOTEeYHasl cucTema usnaarenberBa «tOpalt» [DneKkTpoHHBIN pecypc].
— Pexxum noctyna: https://urait.ru — Jloctyn no JoTUHY U MapoOJIIO.

4. ®enepanbubIil mopTan «Poccuiickoe oopazoBanue» http://www.edu.ru

5. Poccuiickuit o0mieo0paszoBaTensHbIi moptai http://www.school.edu.ru
6. OBC «IPRbooksy» http://www.iprbookshop.ru/
7. OBC «Book.ruy» https://www.book.ru

8. Pocarom, IT'ockopmopanusi (mOJHBIA IUKI B cdepe aTOMHON DSHEPreTHUKU U

MIPOMBINIICHHOCTH, MockBa) http://www.rosatom.ru/


http://www.edu.ru/
http://www.school.edu.ru/
http://www.iprbookshop.ru/
https://www.book.ru/

9. «Konuepn Pocaneproatom», OAO (xommanus, skcmyatupyomas ADC Poccun,
Mocksa) http://www.rosenergoatom.ru/

10. http://1000v.info- wHpOPMAITMOHHBIH YHEPreTUUESCKHMA TOPTa

3.2.3 /lonosiHUTEIbHBIE HCTOYHUKH
1. I'muaka H.JL. O6mas xumus: YdeOHoe mocobuwe s By3oB/ Iloxg. Pem A.N.
EpmakoBa. — M.: UnTerpain — Ipecc, 2018. - 728c.
2.  3ajmaud U ynpaxHeHHs Mo olmiei xumun: YuebHoe nocoodbue st By3os/ [lox pen.
B.A. PabunoBuua u X.M. Pybunoii. — M.: Unaterpan — IIpecc, 2019. — 240c.
3. Eropos A.C. Xumusi: coBpemeHHsblid Kypc ais noarotoBku k EI'9/ A.C. Eropos. —
PocroB wv/]1: ®enukc, 2018. — 699 c.
4, Xomuenko I'.I1. TTocobue mo xumum a1 nocrymnarnmx B By3sl. — M.: PUA «Hoas

BosHa»: M3patens Ymepenkos, 2017. — 480c.
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4 KOHTPOJIb 1 OINIEHKA PE3YJIbTATOB OCBOEHUA IUCIIUIT/IMHbI

KoHTposib ¥ oOLEHKa pe3yabTaTOB OCBOCHUS JIUCIUILIAHBI

OCYIICCTBIIAIOTCA

MPpCIoAaBaTCjIicM B IIPOHCCCC IIPOBCACHHUA IIPAKTHYCCKHUX 3aHHTHﬁ, TCCTUPOBAHUA, a

TAKXKC BBIITOJIHCHU S O6y‘-IaIOH_II/IMI/IC$I HHAWNBUYAJIbHBIX 3aHaHHﬁ, ITPOCKTOB,

HWCCIIeJOBAaHMM.

Pe3ysabTarsl 00yyeHus
(0oCBOEHHBbIE YMEHMHsl, YCBOCHHbIE 3HAHMS)

@®opMbI U MeTO/IbI KOHTPOJISI ¥ OLlEeHKH
pe3yJabTaToB 00y4eHHusI

YMmenus:

- OTIUCHIBATH U OOBSACHATH IPUMEHSATh H3yYCHHBIC
TEOPETUYECKHE MTOJIOKECHUSI IIPU PACCMOTPEHUU
BAXHEHMIIINX JKU3HEHHBIX IPOOJIEM U CUTYaIHil;

- paCKpbIBaTh CYIIHOCTDb r100aabHBIX HpO6J’I€M
YCJI0BCUCCTBA

- OOBSICHATD POJIb XMMHH B PCHICHNH 3a1a4, CTOAIIUX
nepea 4CI0BCUYCCTBOM,

-p€liaTh 3aJa41 Ha 3aJaHHbIC TCMBbI,

- COCTaBJISITh U PEIIATh YPAaBHEHUSI XUMHUECKHUX
peaKuii;

- paccMaTpuBaTh 4€JI0BCKA KaK JIMYHOCTD,
BBITTOJHATONTYIO CJIOXKHYIO POJIb B 9KOCUCTEMAX

- BBIITOJHEHHUE MTPAKTUYECKHUX padoT,
n1abopaTopHBIX paboT, pacueToB,
UHIUBUIYAIbHBIX 33J[aHUH, YCTHBIH OIPOC,
3aLUThI IPAKTUYECKUX padoT,
TECTUPOBAHHUSL.

3HaHus:

- IOHUMATh CMBICII OCHOBHBIX TEOPETUYECKUX
MOJI0KEHUH XUMUU, KaK OJHON U3 BaXKHEUIIINX HAYK
€CTECTBEHHOI'0 IUKJIa

- 0COOEHHOCTH KJIACCOB HEOPTaHUYECKUX COCTUHEHUN

- 0COOEHHOCTH KJIaCCOB OPraHMYECKUX COETUHEHUM

- 0COOEHHOCTH KOHKPETHBIX XUMHUYCCKUX COGHHHGHHﬁ,
ux CBOﬁCTBa, CTPOCHUC, IMOJTYYCHUC U IPUMCHCHNC

- CaMOCTOsATeJIbHAs paboTa; YCTHBIN OIpOC.
-TECTUPOBAHUE
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