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HHE, YTBEPXKACHHOTO NMPUKa30M Munucrepcrsa 00pa3oBanus u Hayku Poccuiickoii
Denepauun ot 09 Aexabps 2016 r. Ne 1547,
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Pabouas mporpamma o011eo0pa3oBaTebHON y4eOHOM JUCHUIUIMHBI pa3padoTa-
Ha Ha ocHOBe PDefepanibHOro rocyJapCTBEHHOTO 00Pa30BaTENbHOTO CTAHAPTA CPE-
Hero o01iero o0Opa3oBaHus, yTBEPKACHHOTO MpUKa3oM MUHHCTEPCTBA 00pa30BaHuUs
u Hayku Poccuiickoit @enepanuu ot 17 mast 2012 r. Ne 413, ®@eaepanbHOro rocyaap-
CTBEHHOTO 00pa30BaTeNIbHOTO CTaHJApTa CPEJHEro MpodeccHoHANIbHOrO 00pa3oBa-
Husa o crnenuanbHOocTH 09.02.07 MHbOpMaIMoHHbIE CHCTEMBI W MPOTPaMMHUPOBa-
HUE, YTBEPXKACHHOTO MpHKa3oM MuHucCTepcTBa 00pa3oBaHusa U Hayku Poccuiickoi
®deneparuu ot 09 nexadbps 2016 . Ne 1547,

IIporpammy cocraBuJia:
Kopsxosa WN.II. - mpenogasarens [IK MuE]] kadbenpsr BMud

Ono0peHo UKIOBOW KOMUCCHEH CorsacoBaHo
MareMaThKi ¥ €CTECTBEHHBIX 3amMecTuTeNb TUPEKTOPA
JUCHUIUIMH Kadeapbl no y4ueOHoii paboTe
Bricmieit MaTeMaTHKU U (PU3UKH. A.H. bensixoBa
[IpoToxon oT
[Ipencenarens HUKIOBOW KOMHUCCUH

A.A. Hupkosa
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IHHOACHUTEJBHASA 3AIIMCKA

Pabouast mporpamma oOmieoOpa3oBaTeIbHON YUeOHOW NMUCIMIUIMHBI « XUMUSD)
npeaHa3HaueHa /Ui U3YYeHUs XUMUU B MPO(ECCHOHATIBHBIX 00pa30BaTEIbHBIX Op-
ranm3anusix CIIO, peanu3yromux o0pa3oBaTeNbHYIO MPOTPaMMy CPEIHETO 00IIero
oOpa3oBaHMs B Mpefesiax OCBOCHUS OCHOBHOW oOpaszoBarenbHOU mporpammbl CITO
(OOIT CIIO) na 6a3e 0CHOBHOTO OOIIEro 00pa3oBaHMs MPHU MOATOTOBKE CHEIUATH-
CTOB CpEIHErO 3BEHA.

PabGouas mporpamma paspaborana Ha ocHoBe Tpeboanuit ®I'OC cpegnero 06-
mero oOpa3oBaHMs, NPEIBIBISIEMBIX K CTPYKType, COACPKAHHUIO U pe3ysibTaTram
OCBOCGHUS YUeOHON NUCHMUIUIMHBI « XMMUsS», B COOTBETCTBUU C PeKOMEHIaIusIMu 1mo
OpraHM3aIMH MOJYYCHHUS CPEeIHEro o0Iero o0pa3oBaHus B Mpeaenax OCBOCHUS 00-
pa3oBaTeNbHBIX MPOrPaMM CpeIHEro mpodecCHoHaIbLHOT0 00pa3oBaHus Ha 0aze oc-
HOBHOTO 00111er0 00pa3oBaHus ¢ y4eToM TpeOoBaHUH (hemepaibHBIX TOCYAapCTBEH-
HBIX 00pa30oBaTENbHBIX CTAHAAPTOB U MOJIy4aeMoil mpodeccuu WM ClennaibHOCTH
cpeanero npodeccuoHanbHOTO 00pa3oBanus (MMcbMoO JlermapraMeHTa TocyJapCTBeH-
HOW MOJMTHKYU B cpepe MoAroToBkH pabouux kaapos u 10 Munobpuayku Poccun
ot 17.03.2015 Ne 06-259).

Conepskanue mporpamMMmbl «XWMHs» HANpPaBICHO HA JOCTHKEHHE CIICAYIOIIHX
neJen:

- popmupoBaHue y 00ydaromuXxcss yMEHHs OIICHUBATh 3HAUMMOCTh XMMHYECKO-
IO 3HAHUS U KOKIOTO YEIOBEKa;

- popmupoBaHue y 00ydarOMMXCs IMETOCTHOTO MPEICTaBICHUSI O MUPE U POJIH
XUMHH B CO3JJaHUM COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHBI MHpPA; YMEHHUS
OOBSICHATH OOBEKTHI U TPOIECCH OKPYIKAIOIIEH EHCTBUTEILHOCTH: MTPUPOTHOM, CO-
[IUATBHOM, KyJIbTYPHON, TEXHUYECKON Cpebl, - MCIOIB3Ys ISl TOTO XHUMHUYECKUE
3HAHUS;

- pa3BUTHE Y OOY4YAIONINXCS YMEHUU pa3nnyarh (PakThl U OIEHKH, CPABHUBATH
OLICHOYHBIE BBIBOJBI, BUJIETh X CBS3b C KPUTEPUSMHU OLEHOK U CBS3b KPUTEPHUEB C
OTIpENICTICHHOW CUCTEMOMW IEHHOCTEH, (GopMyIHpoBaTh U 0OOCHOBBIBATH COOCTBEH-
HYIO MTO3UIIHIO;

- mpuoOpeTeHrne 00yJaroIUMHUCS ONbITa Pa3HOOOPa3HON AESTeNIbHOCTH, MMO3HA-
HUS ¥ CAMOIIO3HAHUS; KITFOUEBBIX HABBIKOB, HIMCIOIINX YHHUBEPCAILHOE 3HAYCHHE IS
pa3IMYHBIX BUIOB JEATEIHLHOCTH (HABBIKOB PEIICHUS MPOOIeM, TPUHSITHS PEIICHUH,
MIOWCKa, aHalin3a U 00pabOTKH HHPOPMAIH, KOMMYHHUKATHBHBIX HABBIKOB, HABBHIKOB
MU3MEPEHH, COTPYAHUUECTBA, OE30IMaCHOTO OOPAIICHHUs C BEIIECTBAMU B TTOBCETHEB-
HOM >KU3HN).

B pabouyio mporpammy BKIIIOUEHO COJIEp’KaHWE, HAMPaBICHHOE Ha (OPMUPO-
BaHUE Y O0ydaromuXcss KOMITETEHINI, HEOOXOIUMBIX /Il KAYECTBEHHOTO OCBOCHUS
OCHOBHOM oOpa3oBarenbHOM mporpammbl CITO Ha 0aze ocHOBHOTO 001IETO 00pa30-
BaHUS C MMOJIyY€HUEM CPEIHEro 00IIero oopa3oBaHus, MPOrpaMMbl IIOATOTOBKH CIie-
nuanuctoB cpennero 3seHa (ITIICC3).



OBIIASA XAPAKTEPUCTHUKA YUYEBHOM JUCIHHAIIJINHBI
«XHUMMUS»

XuMHA - 3TO HayKa O BEIIECTBaX, UX COCTABE U CTPOEHHUH, CBOMCTBAX M Ipe-
BpAIlICHUSAX, 3HAUCHUH XUMUYECKUX BEIIECTB, MATEpUajIOB U MPOILIECCOB B MpPaKTHUYE-
CKOU JESATEIIbHOCTH YEJIOBEKA.

Copepxanne 0011e00pa3zoBaTebHON y4eOHOM TUCIUIUIUHBI « XUMUSD) HAIpaB-
JIEHO Ha YCBOCHHE OOYYaIOIIMMKCS OCHOBHBIX MOHSTHH, 3aKOHOB U TEOPHUN XUMMHH;
OBJIAJICHUE YMEHHUSIMHU HAOJI0JaTh XMMHUYECKHE SIBJIICHUS, MPOBOAUTH XUMUYECKUN
AKCIIEPUMEHT, MPOU3BOJAUTH PAcueThl HA OCHOBE XMMHUYECKUX (OpMYJ BELIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIUNA.

B npouecce u3ydeHuss XuMuu y 00y4aroluuxcsi pa3BUBAIOTCA MO3HABATEIbHBIE
MHTEPEChl U WHTEUIEKTYalIbHbIE CIOCOOHOCTH, MOTPEOHOCTH B CaMOCTOSITEIHLHOM
NpUOOpPETEHUsI 3HAHUN 10 XMMHUH B COOTBETCTBUU C BO3HHKAIOUIUMHU KU3HEHHBIMU
npo0OiieMaMu, BOCIIUTHIBAECTCA OEpeXHOE OTHOLIEHHS K MPUPOJIE, TOHUMAaHHUE 3/10PO-
BOTO 00pa3a >KW3HHU, HEOOXOAUMOCTH NPEIYNPEKICHUS SBICHUN, HAHOCSILUX Bpel
3JI0POBBIO U OKpYsKatolei cpene. OHM 0CBaMBAIOT IPUEMBI TPAMOTHOTO, O€301acHO-
ro UCHOJB30BaHUS XUMHUYECKUX BEIIECTB M MATE€PUAIOB, MPUMEHSEMBIX B OBITY,
CEJIbCKOM XO03sIIICTBE U Ha TIPOU3BOCTBE.

Peanuzamus ne1yKTUBHOTO MOAXO0AA K MU3YYEHUIO XUMHUU CIIOCOOCTBYET pa3BU-
THUIO TaKUX JIOTMUECKUX OIepaluil MBIIJIEHUS, KaK aHAIU3 U CUHTE3, 0000IIeHIE U
KOHKpETHU3allusl, CPaBHEHUE U aHAJIOTHSI, CHCTeMAaTHU3alusl U Kiaccudukanus u ap.

B npouecce u3ydeHus XUMUU TEOPETUUECKHE CBEJEHUS TOMOJIHSIOTCS JIEMOH-
CTpaLMsIMU, JTJA0OPATOPHBIMU OIBITAMU U MPAKTUYECKUMHU 3aHATUAMH. 3HAYUTEIHHOE
MECTO OTBOJIUTCA XUMUUYECKOMY 3KCIEpUMEHTY. OH OTKPBIBAET BO3ZMOXHOCTH (hop-
MHUPOBaTh y OOYYAIOMIMXCS CIEUUANbHBIE MPEIMETHbIE YMEHUs: paboTaTh C Belle-
CTBaMH, BBINIOJIHATH MPOCThIE XUMUYECKUE OMBITHI, YYUTh O€30MaCHOMY U JKOJIOTH-
YEeCKH TPaMOTHOMY OOpaIlleHHIO C BEIIECTBAMU, MaTEpHUaIaMH U MPOIeCCaMU B OBITY
Y Ha MPOU3BOJICTBE.

B mporuecce u3yuenuss XuMuu BaxHO (HOpMUPOBATh MH(OOPMALIMOHHYIO KOMIIE-
TEHTHOCTh oOyuaromuxcs. [loaTroMy mpu opraHuszanuy CaMOCTOSITENbHON pabOTHI
HEOOXOUMO aKIEHTHPOBaTh BHUMaHHE OOydalolUXCs Ha MOUCKE MH(OpMAaLUU B
cpencTBax maccmenua, HtepHere, yueOHOM U CrielIUaNbHOMN JTUTEpaType C COOTBET-
CTBYIOLIUM O(OPMIICHUEM U TIPE/ICTABIIEHUEM PE3YIbTATOB.

N3ydenune o61ieoOpa3oBaTeIbHON YU4eOHON TUCIMIUIMHBI « XUMHUS 3aBEpIIacT-
Csl TMIOJBEJICHUEM UTOTOB B (pOpME KOMIUJIEKCHOTO U] PEpeHIIMPOBAHHOIO 3a4YeTa B
paMKax MPOMEXKYTOUHOM aTTecTaluu oOyuaromuxcs B mpoiecce ocBoeHus OOII
CIIO c nomnyuenuem cpennero oomero oopazoanus (IITICC3.)

MECTO YUYEBHOMH JUCHUIIJIMHBI B YYEFHOM ILJIAHE

VYyebnas nucnurinHa « XUMUS) SBISIETCS YIEOHBIM TIPEIMETOM TI0 BBEIOOPY U3
oOs3aTenpHOM TIpeaMeTHOM obnactu «EctectBeHHbie Haykm»y DPI'OC cpemnero 006-
mero oOpa3oBaHMs.



Y4eOHass AUCHUILINHA «XUMHUSD» H3y4aeTcsli B 0OIIE0O0pa3oBaTEIBHOM ITHKJIC
yueonoro OOIT CIIO nHa 6a3e 0CHOBHOTO OOIIETO 00pa30BaHUs C MOTYyUYEHUEM CPE/I-
Hero obmero oopazosanus (ITIICC3).

B yue6nom mmane I[MIICC3 yuebHas nucuuiuinHa «XUMHsD) BXOJUT B COCTaB
0011e00pa3oBaTeIbHbIX YUEOHBIX TUCIUILIMH MO BBIOOPY, (hOpMHUpPYEMBbIX U3 00s13a-
TenbHBIX mpeaMeTHbIX obnacteit ®I'OC cpegnero obmero odpasoBaHus, 1l CIIEIHU-
anmpHOCTeN CI1O cooTBeTcTBYIOMIETO MPOdUis TPohecCHOHATEHOTO 00pa30BaHMSI.

PE3YJbLTATHI OCBOEHUSA YYEBHOM JUCIUIIJIUHBI

OcBoeHne coaepkaHuss y4eOHOW IUCIUIUIMHBI «XHUMHU», 0OECIeuynBaeT MI0-
CTIDKEHHE 00YYaOIIUMUCS CICAYIOIINUX Pe3yabTaTOB:

* TUYHOCHIHBIX:

- 9yBCTBO TOPJOCTH M YBAXEHHUS K MUCTOPUU U JTOCTHIKCHHUSIM OTEYECTBEHHOM
XUMHUYECKON HayKd; XUMHUYECKH TPAMOTHOE TMOBEIEHUE B MpodhecCHoHaNbHOM es-
TETLHOCTH U B OBITY MPHW OOpAIIEHUH C XUMUYECKUMHU BEIIECTBAMU, MaTepraJaMu
npolLeccamy;

-TOTOBHOCTbh K MPOJOJDKEHUIO O0pa30BaHMSA M TOBBIIICHHS KBaTU(UKALUU B
n30paHHO# TIPO(hEeCCHOHATBLHOMN ACSITEIPHOCTH U OOBEKTUBHOE OCO3HAHUE POJU XH-
MUYECKHX KOMITETCHIIUNA B 9TOM;

- YMEHHUE HCIOI30BaTh JOCTHIKEHUS COBPEMEHHOW XMMHYECKON HAyKd U XU-
MUYECKUX TEXHOJIOTUW ISl TIOBBIIICHHUS COOCTBEHHOTO WHTEIUIEKTYyaJIbHOTO Pa3BH-
THS B BEIOpaHHOU TTPO(EeCCHOHATLHOM e TEIIbHOCTH;

* MemanpeomMemHIx:

- HCTIOJTH30BAHKE PA3IUYHBIX BHUJIOB MMO3HABATEIHHOW JEATEIHHOCTH M OCHOB-
HBIX UHTEIUICKTYaIbHBIX Omepaiuil (TOCTaHOBKY 3aa4d, ((OpMyTUPOBAHUS THIIOTES,
aHajM3a U CUHTE3a, CPaBHEHHUS, 000OIICHNS, CHCTEeMAaTH3alluY, BBISIBIICHUS TTPUYHH-
HO-CJICICTBEHHBIX CBSI3€H, MOMCKA aHAJOroB, (POPMYJIUPOBAHUS BBIBOJOB) IJIA pe-
IICHHsI TIOCTaBJICHHON 3aJlauM, MPUMEHEHHE OCHOBHBIX METOJOB MO3HaHMs (HAOIIO-
JICHUSI, HAYYHOTO JKCIEPUMEHTA) IJIi M3YYCHHS PA3TMYHBIX CTOPOH XHMHYECKUX
OOBEKTOB U TMPOILIECCOB, C KOTOPHIMU BO3HHKAET HEOOXOJUMOCTb CTAJIKUBATHCS B
npodeccruonanpHo chepe;

- ICTIOJIb30BaHNE PA3IMYHBIX UCTOYHUKOB IS TTOTYYSHUSI XUMHUUECKOU UHDOP-
MaIli¥, YMEHHE OIEHUTh €€ TOCTOBEPHOCTh IS JOCTHIKCHHS XOPOIINX PE3yIbTaTOB
B IpodheCcCUOHANIBHOM cdepe;

* npeOMemHbIxX:

- chopMHUPOBAHHOCTH TIPEICTABICHUI O MECTE XUMHUHU B COBPEMEHHOI Hay4HOM
KapTHHE MHUpa; TTOHUMAHUE POJU XMUMHH B (POPMHUPOBAHUU KPyTro3opa M (yHKIHO-
HaJILHOUM TPaMOTHOCTH YeJIOBEKa IS PEIICHUS TIPAKTHUECKUX 3a/1a4;

- BJIAJICHUE OCHOBOIIOJIATAIONIMMU XUMHUUYECKUMH TTOHSITUSMU, TCOPUSIMHU, 3aKO-
HAMHU ¥ 3aKOHOMEPHOCTSIMH; YBEPEHHOE IMOJIb30BAHNE XMMHUYECKONH TEPMUHOJIOTHEN
1 CUMBOJIMKOM;

- BJIAJICHUE OCHOBHBIMH METOJaMHU HAYYHOTO TIO3HAHUS, UCTIOJIb3YEMbIMU B XH-
MUU: HAOIIOACHUEM, ONMCAaHUEM, U3MEPEHHEM, IKCIIEPUMEHTOM; YMEHHEe 00padaThi-



BaTh, OOBACHITH PE3yJIbTAThl IPOBE/ICHHBIX OIBITOB U JI€JIaTh BHIBObI, TOTOBHOCTD U
CIIOCOOHOCTH MPUMEHSITh METOIbI IO3HAHUS TIPU PEIICHUH MPAKTUYECKUX 3a70a9;

- cOpMHUPOBAHHOCTh YMEHHSI /1aBaTh KOJMYECTBEHHBIE OIICHKU M TIPOU3BOIUTH
pacyeTsl 0 XUMHUYECKUM (POpMYJIaM B YPaBHEHUSIM;

- BJIAJICHUE TIPABWJIAMH TEXHHUKH OE€30MaCHOCTH TPH HMCIOJIb30BAaHUU XUMUYE-
CKHUX BEILIECTB;

- cOpMHUPOBAHHOCTh COOCTBEHHOW MO3HUIIMU IO OTHOIICHUIO K XHMHYECKOU
uH(pOopMaIK, MOTy4aeMON U3 pa3HbIX HCTOYHUKOB.



CTPYKTYPA U COAEPKAHUE YYEBHOU JUCIHUILIMHBI

1 O0beM yueOHOM TMCIUIUIMHBI M BUAbI Y4eOHOH PadoThI

Bun yuebnoi paboThl O06nem gacoB
O0beM y4eOHOI TN CHUNIHHBI 80
CymMmapHasi yyeOHasi HAarpy3Ka BO B3aUMO/IeliCTBUHM € NpenogaBarTesiemM 80
B TOM YHCJIE:
- TeOpeTHYecKoe 00yUeHHE 40
- 1abopaTtopHbIe PabOTHI 4
- IPAKTUYECKUE 3aHATUS 34
- KOHCYJbTALlUU -
- IPOMEXXYTOYHAsI aTTecTalus (KOMIJICKCHBIN Tu(depeHINPOBaHHbIN 3a4eT) 2
2 TemaTnyecKkuil MVIAH U COAEePKAHUE YHeOHOM M CIUTIIUHbI
HaunmenoBanue pas- Coneprkanne yueOHOro Marepraina u GopMbl O6Bem
JICJIOB U TEM OpTaHMU3aINH JISITEITHPHOCTH 00YUaIOIIIXCs 4acoB
1 2 3
Beenenue Coaepsxanue yueOHOro MaTepuaJa:
1 HayuHbie MeTObI MO3HAHUS BEIECTB M XUMUYECKUX SIBJICHHI. 2
Ponp skcnepuMmeHTa U TE€OpUU B XUMHUU. MoOJeIUpOBaHUE XUMHU-
YEeCKUX MPOIECCOB. 3HAaUCHHE XMMHUH IIPU OCBOCHUH CIIEIUAIBHO-
creit CI1O TexHHYeCKOro mpouIs.
Paznen 1 O0uiast u HeopraHuyecKass XumMmsi 40
Tema 1.1 Conep:xanue y4eOHOro MaTepuaJa:
OcHoBHbIe moHATHS | | OcHOBHBIE TTOHATHSL XUMHH. BemectBo. Atom. Mosnekyna. Xu- 2
U 3aKOHBI XUMHHU MUYECKHUH 3JIEMEHT. AJUIOTPOIHS.
[IpocTeie u cnoxubie BemecTBa. KauecTBEeHHbIN, KOTUYECTBEHHBIN
COCTaB BEUIECTB. XUMHUYECKHUE 3HAKU U PopMyITbl. OTHOCUTETHHBIC
aTOMHasl U MOJIeKyJsipHasi Macchl. KonnyecTBo BeniecTsa.
OcHoBHbIE 3aKOHBI XMUMHH. CTexuoMeTpus. 3aKOH COXpaHEHHUS
Macchl BEIIECTB. 3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB MOJIEKY-
JSIPHOM CTPYKTYpHhl. 3aKOH ABOTaJIpoO U CIEJACTBHS U3 HETO.
IIpakTuyeckue 3aHATHS:
1,2 BpluucneHrne OTHOCUTEIBHOM MOJIEKYJIIPHOM MaccChl Bellle- 4
CTBa, ONpeesIeHue MacCOBOM JOJM 3JIEMEHTa B CIOXHOM Bellle-
crBe. Haxoxxaenue ¢popmysbl BelIecTBa 10 3HAYEHUSIM MacCOBOM
JIOJTU DJIEMEHTOB.
Tema 1.2 Conep:xanue y4eOHOro MaTepuaJa:
Iepuonuveckuii 3a- | 1 Ilepuonnueckuii 3akon .M. MenaeneeBa. Otkpsitue JI.1. 2

KOH u Ilepuoanuec-
Kasi CHCTeMa XUMHM-
YEeCKHMX 3JIeMECHTOB
JI.LA. MeHnaejieeBa u
CTPOEHHE ATOMA

MenaeneeBbIM EPUOAUYECKOTO 3aK0Ha. [lepronnueckuii 3aK0H B
dbopmynuposke .M. Menneneesa. Ilepuonuueckas tabauma Xu-
MHYECKUX 3JIEMEHTOB - rpaudyeckoe OTOOpaKeHHE MepHOoaNYe-
ckoro 3akoHa. CTpyKTypa NEpHOAMYECKON TaOJIMIIBI: TEPUOJIbI
(Mareie 1 60JbIINeE), TPYIIHI (TJIABHAS U TOOOYHAs).




Crpoenue atoma u nepuogudeckuid 3axkoH .M. Menneneesa.
ATOM - ciioxHas gactuia. Sapo (MpOTOHBI M HEUTPOHBI) U AJIEK-
TpoHHast obonouka. M3otomnbl. OCOOEHHOCTH CTPOSHHSI JIEKTPOH-
HBIX 000JI0YE€K aTOMOB AJIEMEHTOB OOJBIIHMX MEPHOIOB (TIEPEXO-
HBIX 35ieMeHTOB). [lonsiTre 06 opOuTANAX. S-, p- U d-opOuTany.
CoBpeMeHnHas GpopmynupoBka [leproanyeckoro 3akoHa.

IIpakTuyeckue 3aHATHS:
3 DnexTpoHHbIe KOHPUTYPAIIMH AaTOMOB XUMHUECKUX YJIEMEHTOB.

JlaGopaTropHbie padoThbI:
1,2 CtpoeHue atroma.

Tema 1.3
CTtpoeHue BeliecTBa

Conep:kanue y4eOHOIro MaTepuaJia:

1 Nonnas xumuueckasi cBsizb. KaTnoHsl, ux oOpa3zoBaHue U3 aro-
MOB B pe3yJibTaTe IMpoliecca OKUCICHUS. AHUOHBI, UX 00pa3oBa-
HUE€ U3 aTOMOB B pe3yJjbTaTe Mpoliecca BoccTaHOBIeHUs. oHHas
CBA3b KaK CBA3b MEXJy KATHOHAMHU U aHUOHAMM 3a CYET AJIEKTPO-
CTaTMYECKOTO TpUTsbKeHus. Kiaccudukainus HOHOB: TIO COCTaBy,
3HAKY 3apsja, HATUIUIO THIPATHON 000J104Ku. VIOHHBIE KpUCTaII-
nuyeckue pemeTkd. CBOMCTBA BELIECTB C MOHHBIM THUIIOM KpH-
CTAUTMYECKON pemeTkn (OOMEHHBIH M JTOHOPHO-aKIETITOPHBIN).
DNEeKTPOOTpULIATENbHOCTh. KOBaneHTHBIE MOJISIPHAST U HETOJISIp-
Hasi CBA3U. KpaTHOCTh KOBAJIEHTHOW CBsI3U. MOJEKYJspHbIE U
aTOMHbBIE KpUCTa/NINUecKue pemerku. CBONCTBa BEIIECTB C MOJie-
KYJISIPHBIMHU M aTOMHBIMU KPUCTAJUIMYECKUMU PEIIETKAMU.
Meranueckas cBsi3b. Metajuinueckas KpUCTaUIMYECKas peueT-
Ka U MeTAJUIMYeCKas XUMHUYecKass CBs3b. Du3nueckue CBOMCTBA
METaJUIOB.

ArperaTHble COCTOSIHUSI BELIECTB M BOJOPOJHAs CBs3b. 1Bepoe,
KHJIKOE U Ta3000pa3Hoe cocTosiHUA BemecTB. [lepexos BemiecTBa
W3 OJJTHOTO arperaTHOro COCTOsIHUA B ipyroe. BogopoaHas cBs3b.
Huctele BemectBa U cMecH. Ilonarue o cmecu BemectB. ['omo-
TeHHBIC U TeTeporeHHbie cMecu. CocTaB cMecel: 00beMHast U Mac-
CoBasi 0JM KOMIIOHEHTOB CMECH, MacCOBasi J0JIsl MPUMECEH.
Hucnepcubie cucteMbl. [lonsitue o mucnepcHoil cucteme. Jluc-
nepcHast (aza u aumcrepcuoHHas cpena. Knaccudukanus muc-
MIEPCHBIX CUCTEM.

Tema 1.4

Bona. PacTBopsbl.
DJIEKTPOJIMTHYeC-
Kasl INCCONUAIUS

Conep:xanue yueOHOro MaTepuaJa:

1 Bona. PactBopsl. PactBopenue. Bona kak pactBopurtens. Pac-
TBOpI/IMOCTI: BCIICCTB. HaCBIH_IeHHBIe, HCHACBIIIICHHBIC, nepecm-
IIEHHBIC PACTBOPHI. 3aBUCUMOCTh PaCTBOPUMOCTH Ta30B, >KHJIKO-
CTeH M TBEP/BIX BEIIECTB OT Pa3IMYHBIX (DAKTOPOB.
DNEKTPONUTHYECKAsT JTUCCOLUANMS. DJIEKTPOJIUTHI U HEIIEKTPO-
JIMTHI. 3H€KTpO.HI/ITI/I‘-IGCKa}I JUCcoualus. MexaHI/IBMI:I SHGKTpO-
JUTAYECKON TUCCOIMAIIMHU ISl BEIIECTB C Pa3TMYHBIMU THUIIAMH
XUMUYECKON CBs3U. ['MapaTupoBaHHBIE M HETUIPATUPOBAHHBIC
noHbl. CTENeHb 3JICK-TPOJUTHUECKON auccounaruu. CuiabHbIE U
cnaGHe Z-)HGKTpO.HI/ITBI. OCHOBHBIG ITOJIOXKCHU S TeopI/II/I 3.H€KTpOJII/I-
THYECKOH mucconyanui. KHCIoTel, OCHOBAaHUS M COJU KaK JJIEK-
TPOJIUTHL.

IIpakTuyeckue 3aHATHS:
4,5 Monexynsipable ypaBHeHus1. [lonHbIe U COKpallleHHbIE HOHHbBIE
YpaBHEHHS.




Tema 1.5
Knaccupurxanus
HEOPraHU4eCKHX
COCIUHEHMI U UX
CBOMCTBA

Coaepsxanue yueOHOro MaTepuaJa:

1 Kucnotel 1 ux cBoiictBa. KuCaoThl Kak 3JIEKTPOJUTHI, UX KJlac-
cuuKaMsg M0 pa3IMYHBIM NpU3HAKaM. XHMMHUYECKHE CBOWCTBA
KHCJIOT B CBETE TEOPUU DJIEKTPOJIUTHUECKOW auccounanuu. Oco-
OEHHOCTH B3aMMOJICHCTBHS KOHIIEHTPUPOBAHHON CEPHOM M a30T-
HOM KuCIOT ¢ MeTajuiaMu. OCHOBHBIE CITOCOOBI MOIYYEHUS KUCIIO-
THI.

OcHoBaHusg M ux cBoicTBa. OCHOBaHUS KakK JJIEKTPOJIMUTHI, HX
KJaccu(uKalus MO pa3Iu4YHbIM NpU3HAKaM. XHMUYECKHUE CBOMA-
CTBa OCHOBAHUM B CBETE€ TEOPUH DJIEKTPOJUTUUECKON IHCCOIMA-
uuu. PaznokeHne HEpacTBOPUMBIX B BOJie OCHOBaHUH. OCHOBHbIE
CHOCOOBI MOJTYYEHHUS] OCHOBAHUM.

Comu n ux cpoiictBa. Conu kak anekTposntbl. Conu cpegHue,
KHCJIBIE U OCHOBHBbIE. XMMHYECKHE CBOWCTBA COJIEU B CBETE TEO-
PHUH AJIEKTPOIUTHYECKOH muccoruannu. Croco0bl MoTy4eHus co-
Jen.

Oxcunsl 1 ux coiictBa. ConeoOpasyromniue U HecolieoOpa3yolue
okcuabl. OCHOBHBIC, aM(POTEPHBIE U KUCIOTHBIE OKCHUJIBI. 3aBUCH-
MOCTh XapakTepa OKCHJa OT CTENEHH OKHCIEHHUS 00pa3yromiero
ero merajuia. XMMUYECKUE CBOKWCTBA OKCUAOB. [lomydyeHue okcu-
JI0B.

Tema 1.6
XHMHYeCKHe peak-
101071

Conep:kanue y4yeOHOIro MaTepuaJia:

1 Knaccudpukanuss XMMHUUECKUX peakinuid. Peakuuu coequHeHwUs,
pasnoxkeHus, 3amelleHus, oOMeHa. KartamuTuueckue peakuuu.
OOpaTtumbie 1 HEOOpaTUMBIE peakuu. [ OMOTeHHBIC U T€TePOreH-
HBIE peakUMHu. DK30TEPMHUYECKHME M IHIOTEPMHUUYECKHE PEAKLIHH.
TepmoxuMuyeckne ypaBHEHHUS.

Crenenb okucneHus. OKMCINUTENb U BOCCTaHOBIIEHHE. BoccTaHo-
BUTEJIh M OKHUCIICHHE. MeTOo 3NIEKTPOHHOTO OanaHca JUIisl COCTaB-
JICHUs YPAaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIHI.
CkopocTh xuMHueckux peakuuid. IToHsaTne o ckopocTu XuUMHUe-
CKMX peakiuid. 3aBUCUMOCTb CKOPOCTH XMMHUYECKUX PEAKIUA OT
pa3IUYHBIX (PAKTOPOB: MPHUPOJIBI PEATUPYIONIUX BEIIECTB, UX KOH-
LEHTpalUU, TEMIEPATYPbl, TOBEPXHOCTU COMPHUKOCHOBEHUS U HC-
MT0JIb30BAaHUSI KaTaIN3aTOPOB.

OOpaTuMocTh XUMUYECKUX peakiuii. O0paTUMble U HEOOpaTUMbIE
peakiuu. XMMHYECKOE pPaBHOBECHE U CIIOCOOBI €r0 CMEIIEHUS.

IIpakTuyeckue 3aHATHS:

6,7 TeroBo# 3(pPEeKT XMMUYIECKUX PEaKIHii.

8,9 CwMemenuss xumMuueckoro paHoBecus. [lpunmun Jle-
[MlaTenspe.

I

Tema 1.7
MeTaj1bl 1 HEMe-
TAJJIbI

Conep:kanue y4yeOHOro MaTepuaJia:

1 Metamnbl. OcoOOEHHOCTH CTPOEHHSI aTOMOB U KpHCTaIoB. Ou-
3UYECKUe CBOMCTBA MeTalIoB. Kitaccudukamnusi MeTaaioB 1o pas-
JUYHBIM NpU3HAKaM. XMMUYECKHE CBOMCTBA METAJIOB. DJIEKTPO-
XUMHYECKUN sl HAMPSHDKEHUI MeTauioB. MeTamioTepMust.
OOurre crocoObl monyyeHust MeTauioB. [IoHsATHE 0 METaUTypryH.
[IupomeTammyprusi, THAPOMETALIYPrUs M SJIEKTPOMETAILTYPTrHS.
CrninaBel YEpHBIE U LIBETHBIE.

Hemeramnsl. OcoOeHHOCTH CTpoeHus aToMoB. Hemerasisl - mpo-
CTBI€ BEILIECTBA. 3aBUCHUMOCTb CBOMCTB T'aJIOT€HOB OT HUX IOJIOXKeE-
HUsl B IEPUOJNYECKON CUCTEME.
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OxucauTENbHbIE U BOCCTAaHOBUTEIIbHBIE CBOMCTBA HEMETAUIOB B
3aBHCHUMOCTH OT UX IOJIOXKEHHUS B PSAY 3JIEKTPOOTPULIATEIHHOCTH.
BzaumopeiictBue MeTayuioB ¢ HeMeTtaiaMu (Keje3a, IIMHKA U
ATIOMHUHUS C CEpOM, AIFOMUHUS C MOJAOM, CYpbMBbI C XJIOPOM, TO-
pEHME J)Kene3a B XJI0pe).

Konnekuust Hemeramno. ['openne HemeramioB (cepsl, Gocdopa,
yris). BelTecHEHNE MeHee aKTUBHBIX TFaJIOTEHOB M3 PacTBOPOB MX
coJieil 0osiee aKTUBHBIMH TaJIOT€HAMHU.

Mopens IpOMBINUIEHHONW YCTaHOBKHU [UIsl NIPOM3BOJCTBA CEPHOMU
KUCIOTHl. Mogjens meun st oOkura u3BecTHsika. Kosutekiuu
NPOAYKUMI CHUJIMKATHOM MpOMBINUIEHHOCTH (CcTekna, (apdopa,
(dasHCca, IeMEeHTa pa3InYHbIX MApOK U Jp.).

IIpakTHYecKkHe 3aHATHSA:
10,11 DnexTponu3 paciiiaBOB U BOAHBIX PACTBOPOB AJIEKTPOIHU-
TOB. 3aKOHBI AIEKTPOJIN3A.

Paznen 2 Oprannyeckasi XuMus

36

Tema 2.1
OcHoBHbIE TTOHS-
THSA OPraHNUYeCcKOoM
XHMMH U TeOpUs
CTPOEHHS OPraHu-
YeCKHX coeTuHe-
HUi

Coaepsxanue yueOHOro MaTepuaJa:

1 ITpeameT opraHM4EeCKO XUMHUH.

BaseHTHOCTB. XMMHYECKOE CTPOEHUE KaK MOPSAOK COCAUHEHUS
aTOMOB B MOJIEKYJIBI 110 BaJICHTHOCTH.

Teopust cTtpoeHuss opraHudeckux coenuHeHudt A.M. Bytieposa.
OCHOBHBIE TIOJIOKEHUSI TEOPUU XMMHMYECKOro crpoeHus. Mzome-
pust 1 U30Mepbl. XUMHUYECKUE (POPMYIIBI U MOJICIH MOJIEKYJI B Op-
TFaHUYECKON XUMUMU.

Knaccudukanus oprannyeckux BemiecTB. Kiaccuduxanus Be-
IIECTB 110 CTPOCHUIO YIJIEPOAHOIO CKEJIeTa U HAIMYUIO (YHKIIHO-
HaJbHBIX Ipynmn. 'omonoru u romosnorus. Hauana HOMeHKIIaTyphl
IUPAC.

2 Knaccudukanus peakuuid B OpraHMYECKON Xumuu. Peakmmm
MPUCOCTUHECHHS (THAPUPOBAHUS, TaJOTCHUPOBAHUS, THUIPOTAJIO-
TEHUPOBAHUS, TUApartanuu). Peakiuu oTuierienus (Ieruapupo-
BaHWs, JCTUIPOTAJIOTEHUPOBAHUS, Neruapartanuu). Peakmuu 3a-
MenleHus. Peakiuu nzoMepusaim.

IIpakTuyeckue 3aHATHS:
12,13 Knaccuduxanms, n3oMepusi 1 HOMEHKJIaTypa OpraHMYecKHX
COCTMHEHU.

Tema 2.2
YraeBogopoasl u
HUX MPUPOJIHBIE HC-
TOYHHUKH

Coaepsxanue yueOHOro MaTepuaJa:

1 Ankasnbl. AJIKaHBI: TOMOJIOTMYECKHI psifl, ©30MEpPUS U HOMEH-
KJIaTypa ajKaHOB. XMMHUYECKUE CBOWMCTBA alKaHOB (METaHa, 3Ta-
Ha): TOpPEHHE, 3aMelleHue, pas3liokeHue, Aeruapuponanue. [Ipu-
MEHEHUE AJIKAaHOB HAa OCHOBE CBOMCTB.

AJKeHbl. DTWIIEH, €ro MoJy4YeHue (AeTUAPUPOBAHHUEM 3TaHa, Je-
noJiMMepu3anuen MnoiaudTuieHa). ['oMmonornyeckuil psn, u3ome-
puYsi, HOMEHKJIaTypa aJKeHOB. XMUMHUYECKHE CBOMCTBAa ATHUJICHA:
rOpeHre, KaueCTBEHHBIC peakiuu (oOeciBeunBaHue OPOMHON BO-
Ibl U pacTBOpa MepMaHTraHaTa Kalus), TUApaTalus, noJIuMepusa-
uus. [lpuMeHnenune 3TuneHa Ha OCHOBE CBOMCTB.

2 Jluensl u kayuyku. IloHsATMe O nueHax Kak yrieBOJOpPOJAAx C
JIBYMsI IBOMHBIMU CBsI3sIMU. CONpSKEHHBIE THEHBI. XUMUYECKUE
cBoiicTBa OyTanuena-1,3 u u3omnpeHa: oOecuBeyrMBaHUE OPOMHOM
BOJBI U IOJIMMEpHU3alus B Kaydyku. HaTypanbHblil U cuHTETHYE-
ckue Kayuyku. PesuHa.
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Ankunbl. AuetuieH. XMMUYECKHEe CBOMCTBA alleTUJIEHA: TOPEHHE,
oOecrBeunBaHUE OPOMHOM BOBI, MPUCOSAMHEHUN XJIOPOBOJIOPO-
na u runparanus. [I[puMeHeHHne aneTusIeHa Ha OCHOBE CBOWCTB.
MexkiaccoBast U30MEpHsl C alTKaIUCHAMM.

3 Apensl. benzon. Xumudeckue cBOHCTBa OCH30Ja: TOPEHHE, pe-
aKUMU 3aMelleHus (raloreHupoBaHue, HuTposanue). [Ipumenenue
OeH30J1a Ha OCHOBE CBOMCTB.

[IpupoaHbie HCTOYHUKY YTIIEBOAOPOAOB. [IpupoaHbIil ra3: cocTas,
IMPUMCHCHUC B KAYCCTBC TOIJIMBA.

IIpakTuyeckue 3aHATHS:
14 Anxanpl. [{lukmoankaHsbl.
15 AnkeHbl, alKaaueHbl, aJIKHHEL.

\S}

Tema 2.3
Kucsopoacoaep-
JKale opraHuyve-
CKHe COeJMHEHUS

Coaepsxanue yueOHOro MaTepuaJa:

1 Crouprel. [lonydenue sTaHosa OpOKEHHEM TITFOKO3BI M THApaTa-
nueil stuneHa. I'mapokcuibHas rpynna Kak (yHKIMOHAJTbHAs.
[lonsiTe O mNpenenbHBIX OJHOATOMHBIX CHHUPTAaX. XUMHYECKHE
CBOWCTBa 3TaHOJA: B3aUMOJICHCTBHE C HATpueMm, oOpa3oBaHUE
MPOCTHIX U CIIOXKHBIX 3(DUPOB, OKUCIEHUE B anbaeru. [lpumene-
HHUE 3TAHOJIa HA OCHOBE CBOMCTB.

['ueprH Kak OpencTaBUTENb MHOTOATOMHBIX cnupToB. Kaue-
CTBEHHAsl peaklysi Ha MHOIOaTOMHbIEC CUPTHL. [IpumMeHeHue rim-
LIEpUHA.

®enon. OGuznyecKkue U XUMUUYECKUE CBOWCTBa eHona. B3aumHoe
BJIUSTHUE aTOMOB B MOJIeKyJse ()eHOJa: B3auMOJEHCTBUE C THAPOK-
CHJIOM HaTpHs U a30THOW KucioToil. [Ipumenenue ¢enona Ha oc-
HOBE CBONCTB.

2 Anbaerunsl. [lorstre 06 anpaernaax. AnbaeruaHas rpymnmna Kak
¢bynkuonanpHasi. GopManbAerua U ero CBOMCTBA: OKHCIEHUE B
COOTBETCTBYIOIIYIO KHCJIOTY, BOCCTAHOBJICHUE B COOTBETCTBYIO-
nmi cnupt. [lomydeHne anbaernioB OKHCIEHHEM COOTBETCTBY-
omux cnuptoB. [IpumeHeHue Qopmanbaeruga Ha OCHOBE €ro
CBOMCTB.

KapOonoBeie kucnotsl. [Tonarue o kapO6oHOBBIX Kuciotax. Kap-
OoKcuIbHAs TpyMIa Kak (yHKIHOHaIbHas. ['oMonoruueckuii psaj
MpeleIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. [lomydenwme
KapOOHOBBIX KHCJIOT OKHCIEHHEM ajbJETUIOB. XUMHYECKHE
CBOMCTBA YKCYCHOM KHCJIOTBI: OOIINE CBONCTBA C MUHEPATbLHBIMH
KHCIIOTaMU M peakuusi 3tepudukanuu. [IpumeHeHHe yKCyCHOM
KHUCJIOTBI HA OCHOBE CBOMCTB.

Bricimme xupHbIE KACIOTHI HA NPUMEpPE MaTbMUTHHOBOW M CTea-
PUHOBOM.

3 Cnoxusie 3upbl 1 xKupsbl. [lomydeHne cnoxxXHbBIX 3PUPOB peak-
et srepudukanyu. CinoxxHbie 3UpHl B IPUPOJE, UX 3HAUCHHE.
[IpuMeHeHne cIoKHBIX 3PUPOB HA OCHOBE CBOMCTB.

Kupsr kak cnoxsbeie 3¢upbl. Knaccudukanus xupoB. Xumuue-
CKHME CBOMCTBA >KMPOB: THIPOJN3 U TUIPUPOBAHME KUJIKUX KH-
poB. [IpuMeHeHue )KUpoOB HA OCHOBE CBOKMCTB. MbLia.

4 VYraeroapl. YTIeBOAbI, WX KilacCH(pUKAIUSA: MOHOCAXaPHIbI
(rroko3a, (pykTO3a), AMcaxapubl (caxapo3a) W MOIHCAXAPHIbI
(KpaxmaJl ¥ 1eJUTI0N03a).
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I'moko3a - BemIeCTBO C JBOWCTBEHHOHM (hYHKIUEH - ainbaeruao-
cnupT. XMMUYECKHE CBOMCTBA TIIIOKO3bl: OKHUCICHHE B TIIOKOHO-
BYIO KHCJIOTY, BOCCTAHOBJICHHE B COpPOWT, CIIUPTOBOE OpOXKEHHE.
[IpumeHneHue riaroKo3bl HA OCHOBE CBOMCTB.

[TonsiTue 0 peakuaX MOJUKOHICHCALIMH U TUIPOJIN3a Ha PUMEpe
B3aMMOIIPEBPALICHHI: TII0K03a <> MOJUCaXapH.

IIpakTHYecKkHe 3aHATHSA:
16 OcHOBHBIE CBOMCTBa KHCIOPOJCOIAEPKAIIUX OPraHUYECKUX
COCIUHCHMU.

Tema 2.4
A3oTconepxaimme
OpraHuyvecKue co-
enunenns. Ioau-
Mepbl

Conep:kanue y4eOHOIro MaTepuaJa:

1 Awmunsl. [lonstue 06 amunHax. Anudaruyeckue aMuHBI, HX
KJaccu(UKalus 1 HOMEHKIJIATypa. AHWIMH KaK OpraHU4ecKkoe oc-
HoBaHue. [lomyuenue aHwimHa u3 HUTpoOeH3o0mda. I[lpumeHenue
aHWIMHA HAa OCHOBE CBOMCTB.

2 AMUHOKHCIOTBL. AMUHOKHUCIIOTH Kak ampoTepHble AudyHKIH-
OHAJIbHBIE OPraHUYECKHE COCOUHEHUs. XHMHYECKHE CBOWCTBA
aMUHOKHCIIOT: B3aUMOJAEUCTBHE CO LIEI0YaMHU, KUCIOTaMH U APYT
c ApyroM (peakuus noJuMKoHAeHcauuu). Ilentuanas cBa3b U mo-
munenTtuabl. [IppumMeHenre aMUHOKHUCIIOT Ha OCHOBE CBOMCTB.
benkxu. IlepBuuHas, BTOpUYHas, TPETUUYHAsl CTPYKTYpbl OEIKOB.
XUMHUYECKHE CBOMCTBA OEIKOB: TOPEHUE, ICHATYpallvsl, THIPOJIH3,
LIBETHbIE peakiu. buosornueckue pyHKIuU OENKOB.

3 [Monumepsl. benku u monucaxapuipl Kak OMOMOIUMEPHI.
ITnactmaccel. TepmorIacTUUHBIE M TEPMOPEAKTUBHBIE IIACTMAC-
cel. I[IpeacraBurenu miacTmacce.

IIpakTuyeckue 3aHATHS:
17 AMuHBL. AMHHOKHUCIOTHI.

Koncyabranum:

IIpomeskyTOYHAS aTTECTAIMS:

Bcero:

80
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XAPAKTEPUCTHKA OCHOBHBIX BU/I0B
YUYEBHOU JEATEJBHOCTHU OBYYAIOLIIUXCA

Copneprxanue o0yueHus

XapaKkTepuCcTUKa OCHOBHBIX BUJIOB YUEOHO! AEATEIbHOCTH
oOyyJaronuxcs (Ha ypoBHE YUEOHBIX ACHCTBUI)

Pasnmes 1 O0masi 1 HeOpraHu4ecKasi XUuMHusi

Tema 1.1
OcHOBHbBIC MOHATHSA U 3a-
KOHBI XMMHUH

VMeHHe 1aBaTh ONpPEACICHHE U ONEPHPOBATH CIICIYIONIUMH XHMHUYe-
CKHMH TOHSTUSIMH: BELIECTBO, XUMUYECKUI JJIEMEHT, aTOM, MOJICKY-
Ja, OTHOCHTEIIbHBIC aTOMHAsI H MOJICKYJISIpHAsE MAacChl, HOH, aJUIOTPO-
IUsI, W30TOIBI, XUMHYECKas CBS3b, JJIEKTPOOTPHUIATEILHOCTh, Ba-
JICHTHOCTh, CTENICHb OKUCIICHUS, MOJIb, MOJISIPHAs Macca, MOJISIPHBIN
00beM ra3000pa3HbIX BEIIECTB, BEIIECTBA MOJIECKYJISIPHOTO M HEMOJIE-
KyJSIPHOTO CTPOCHHS, pacTBOpbl. DopMyIHpOBaHHE 3aKOHOB COXpa-
HEHHUsI MAacChl BELIECTB M TIOCTOSTHCTBA COCTaBa BEIIECTB.

Tema 1.2
Iepuoauveckuii 3aK0H 1
nepuoaANvYecKas cucremMa

OOBbsicHeHHEe (PU3NIECKOTO CMBICTA CUMBOJIHMKHU MEPHOANYECKON Tad-
uibl XumMudeckux annemerToB J[.M. MenneneeBa (HOMEpPOB dJIeMEH-
Ta, MepUoJia, TPYMIbl) U YCTAHOBKA MPUUYMHHO-CJIEICTBEHHOMN CBSI3U
MEXy CTPOCHHUEM aToMa U 3aKOHOMEPHOCTSIMU U3MEHEHUS! CBOMCTB
3JIEMEHTOB M 00pa30BaHHBIX UMU BEIIECTB B MEPHOaX U IpyMIax.
XapakTepHucTrKa HJIEMEHTOB MajblX U OOJNBIINX MEPUOAOB IO UX TO-
noxenuto B [lepuonuueckoit cucreme /.M. MengeneeBa. YcraHoBka
MPUYUHHO-CIEACTBEHHON CBSI3U MEXY COIEPKaHUEM ITHUX 3aKOHOB
Y HalMCAaHUEeM XUMHUYECKUX GOpMYI U ypaBHEHUII.

VYcraHOBKa 3BOTIOLMOHHOM CYLIHOCTH MEHJIEIEEBCKOW U COBPEMEH-
HOM (hOpMYJTUPOBOK nepuoandeckoro 3akona J[.M. Menaeneena.

Tema 1.3
CTpoeHue BenlecTBa

VYcTaHOBKa 3aBUCHUMOCTH CBOWCTB XUMHUYECKHX BEIIECTB OT CTPOCHHUS
aTOMOB O6p&3y10H_II/IX X XUMHUYCCKUX DJIEMEHTOB.

XapakTepUCTUKA BAXKHEUIIMX TUIIOB XMMUYECKUX CBSI3€M U OTHOCH-
TEJILHOCTH 3TOU THUIIOJIOTUH.

OObsicHEHNE 3aBUCUMOCTH CBOWCTB BEIIIECTB OT MX COCTaBa U CTPOE-
HUSA KPUCTAJJIMYCCKHUX PCHICTOK.

Tema 1.4

Bona. PacTBopbl. JJiiek-
TPOJUTHYECKAS AUCCOLHNA-
nus

DopMyJIMPOBKA OCHOBHBIX TMOJIOKEHUN TECOPUH DIJICKTPOJIUTHYECKOU
JUCCOLMAlMU U XapaKTEpPUCTHUKA B CBETE 3TOW TEOPUU CBOWCTB OC-
HOBHBIX KJIaCCOB HEOPTAHUYECKUX COCTUHEHUM.

Tema 1.5

Kaaccnduxanus Heopra-
HHYEeCKHMX COe/IMHEHMI 1 nX
CBOIiCTBA

XapakTepuCTUKAa U OCHOBHBIE CBOMCTBA BaXKHEUIIIUX MPEICTABUTEIECH
HEOPraHUYECKUX COCAMHEHUI: KUCIOT, COJIeH, OKCUJIOB U THJIPOOK-
cu10B. CBsI3b MEX]y KJIacCaMHu.

Tema 1.6
XuMHYecKHe peakunu

OObscHEHHE CYIIHOCTH XMMHUYECKHUX TpoleccoB. Knaccudpukanus
XUMUYECKUX PEAKLUH M0 PA3IMYHbIM IIPU3HAKAM: YUCIY U COCTaBY
MPOJIYKTOB M PEareHToB, TeIIOBOMY 3 (]eKTy, HampaBieHuo, ¢ase,
HATMYUIO KaTallu3aTopa, U3MEHEHUIO CTENEHEeH OKHUCICHUS JJIeMEH-
TOB, 00pa3yIOIINX BEUIECTRA.

Krnaccudukanus BemecTB U MPOIECCOB ¢ TOUYKH 3PCHUS OKUCIICHUS-
BoccTaHOBJIeHUs. COCTaBIE€HUE YPAaBHEHUN PEAaKIMil C TOMOUIBIO Me-
TO/1a NEKTPOHHOTO OasiaHca.

OObscHEeHrE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peakluu U TOJIo-
KCHHUA XUMHUYICCKOT'O PABHOBCCHSA OT Pa3JIMYHBIX Q)aKTOpOB.
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Tema 1.7
MeTajibl 1 HEMETAJLIBI

XapakTepUCTUKA COCTaBa, CTPOCHUS, CBOMCTB, IOJIYYEHUs U IIpUMe-
HeHus BakHenmmx MetamuioB (IA u Il A rpymm, amroMuHwMs, Keme3a, a
B €CTECTBEHHO-HAYYHOM MpOoQuiie U HEKOTOPHIX d-3JIeMEHTOB) U UX
COCTMHEHU.

XapakTepUCTUKaA COCTaBa, CTPOCHUS, CBOMCTB, IOJIYYEHUs U IIpUMe-
HeHust BakHenmux HemetawioB (VIIIA, VIIA, VIA rpynm, a Takxke
azota u (ocdopa, yriepona U KpeMHHUS, BOJOPOAA) U UX COEIAHHE-
HUMU.

Pa3znen 2 Opranuyeckasi XuMusi

Tema 2.1

OcHOBHbBIE IOHATHS OPra-
HUYeCKOl XUMHUHU U TEOPHUA
CTPOCHHS OPraHMYeCKHUX
coeIHHEeHH I

@opMyIUpPOBKAa OCHOBHBIX IOJIOKEHUN TEOPUU XUMHUYECKOIO CTPOE-
HUSl OPraHUYECKUX COEMHEHUN U XapaKTEpUCTUKA B CBETE 3TOM TE€O-
PHUU CBOWCTB OCHOBHBIX KJIACCOB OPraHMYECKUX COCIUHEHU.
YcTaHOBKa MPU3HAKOB OOIIET0 W PAa3MTUYHOrO B TUIOJIOTHU PEaKLUi
JUUISl HEOPTaHUYECKOW M OPraHUYeCKON XUMUU.

Hcnonb3oBanue B yueOHON M MPO(ECCHOHATBHON AEATENbHOCTUH XU-
MHUYECKUX TEPMUHOB U CUMBOJIUKH.

HazBaHue M3y4eHHBIX BEIIECTB IO TPUBHAIBHOM WM MEXAYyHapon-
HOW HOMEHKJIAType M OTPaKEHUE COCTaBa 3TUX COCIUHEHUN C TTOMO-
b0 XUMHYECKUX POPMYII.

OtpaxxeHHe XMMHYECKHUX MPOLECCOB C MOMOIIBI0 YPAaBHEHUN XUMH-
YECKUX PEAKLUN.

Tema 2.2
Yraesoaopoasl U UX NMpPHU-
POJHBIC HCTOYHUKH

XapaKTepuUCTUKa COCTaBa, CTPOCHHUS, CBOMCTB, IIOJyYEHUS U IPUME-
HEHUs Ba)KHEHIIMX KJIAcCOB YIJIEBOAOPOIOB (QJIKaHOB, LMKJIOAJIKA-
HOB, aJIKEHOB, AJIKNHOB, apEHOB) U UX HauOoJiee 3HAUMMBIX B HapOJ-
HOXO35IICTBEHHOM IIJIaHE MPEICTaBUTEIICH.

Tema 2.3
Kucaopoacoaep:xkammue op-
raHu4vecKue coeuHeHUs!

XapakTepuCTUKa BaXKHEUIHUX MPECTABUTENEH IPYTHX KJIacCoOB Op-
TaHWMYECKUX COCIMHEHUH: METaHOJla W 3TAaHOJA, CIOXKHBIX 3(UPOB,
KUPOB, MBUI, adbJAeTuI0B ((OpPMaIbICTHUIOB U alleTalbIeruaa), Ke-
TOHOB (ameroHa), KapOOHOBBIX KHCIOT (YKCYCHOM KHCIOTBI, MJIs
€CTECTBEHHO-HAYYHOIO0 MpOQuIIs MpeACTaBUTENCH APYTrux KIIaccoB
KHUCJIOT).

Tema 2.4
A3oTconepxaiime OpraHu-
yeckue coenuuenns. Ilo-
JIMMepbI

XapakTepuCTUKA BaKHEUIINX MPEICTABUTENEH IPYTHX KJIacCOB Op-
TAaHWUYECKUX COCIUHEHUIN: MOHOCAXapUIO0B (TJIFOKO3bI), TUCAXapUI0B
(caxapo3sl), TMonHMcaxapuaoB (Kpaxmajga M IICJUTIOJIO3bI), aHWIIMHA,
AMHWHOKHUCJIOT, 6GHKOB, HCKYCCTBCHHBIX U CHHTCTHYCCKUX BOJIOKOH,
Kay4yKOB, IJIaCTMacc.
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YCJOBUS PEAJIM3ALIMA YUYEBHOM JUCHUNIJIAHBI

1 MarepuajJbHO-TEXHUYECKOE oO0ecneuyeHHe peaju3anuu padodeil mnpo-
rpaMmbl

Jlnst peanuzanuu paboyel mporpaMMbl Y4eOHOU TUCIUTIIUHBI TIPSy CMOTPEHBI
CJIEYIONINE CIIeUATbLHBIE TTOMEIICHHsI, OCHAIIEHHBIE 000PYOBAaHUEM W TEXHUYE-
CKUMH CPEJICTBAMH OOYUCHUS:

1.1 KaOunert ecTecTBeHHBIX JUCIHUILIINH

PabGouee mecto npenogaBarens - 1, pabourie mecta odydarommxcs - 59.

Jlocka maruuTHO-MapkepHas nmopopotHas 100*180 cm - 1 mmT.

Komnrerotep Athlon x2 255/HDD250GB/RAM 4GB/K/M/Monitor AOC 919VZ
-1 .

[Tpoextop DEXP DL-200 - 1 mit.

Okpan HacTeHHbld DEXP WM-60 - 1 mir.

TeneBuzop mnazmenubii n/lxu RT-42PC 3 R - 1 mir.

[Tporpammuoe obecneuenue: OS Windows, Microsoft office, Google Chrome,
Adobe Acrobat DC, Maple 14.

2 UadopmanmnoHHoe odecneyeHre peajnu3annu padodeid mporpaMmmbl

Jns peanuzanuu pabodei mporpaMMbl y4€OHOM IUCHUIUIMHBI OUOIUOTEYHBIMN
dboHn 00pa30oBaTENBbHON OpraHW3alid WMEET T[eYaTHbIe W/WIH DJICKTPOHHBIC
oOpa3oBaTenbHbie W WHGOPMAIMOHHBIE  PECypChl, PEKOMEHIyeMble IS
MCTIOJIb30BaHUs B 00pa30BaTeILHOM ITPOIIECCe:

2.1 OcHOBHBIE JIeKTPOHHbIE U3IAHMS:

1. JIynetiko, T. I'. Xumus : yueOuuk nist CI1O / T. T'. Jlyneiixo, O. B. 15610, E.
A. PemernukoBa. — CapatoB, Mocksa : [Ipodobpazosanue, A [lu Ap Meaua,
2020. — 308 c. — ISBN 978-5-4488-0433-5, 978-5-4497-0395-8. — Tekcr : a1nek-
TpouHsIit // Ludposoii oOpazoBatensubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/94217.html. — Pexxum moctymna: mist aBTOpU3ZHP. MOTb-
30BaTeNen.

2.2 TonoJiHUTEIbHbIE JIEKTPOHHbIE U3IaAHMS:

1. bonapipeBa, O. . Xumus : 3amaunuk aias CIIO / O. U. bonaeipesa, O. II.
Kymnapesa, I1. A. ITonomapera. — CapatoB : IIpodoOpazosanue, 2020. — 140 c.
— ISBN 978-5-4488-0595-0. — Texkcrt : anextponHsbiit // I{udpoBoii odpazoBaresnnb-
HeIil pecypc IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/92199.html
(mara obpamenus: 15.03.2023). — Pexxum gocrtymna: ajis aBTOpU3UP. MoJib3oBaTeen

2. Cracp, H. ®@. O6miast u Heopranuueckas xumus : cnpasounuk ais CI1O / H.
®. Crach ; o pemakiueit A. 1. Unsun. — Capatos : [Ipodobpazosanue, 2017. —
92 ¢. — ISBN 978-5-4488-0022-1. — Tekcr : anextponHsiii // L{ludpoBoit odpazosa-
tenpHBIN pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/
66393.html. — Pexxum moctymna: s aBTOpU3HP. MOIb30BATENIEH.
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2.3 JlonoJiHUTEIbHbIE HCTOYHUKM:

1 hemi.wallst.ru (O6pa3oBaTenbHbIN CAUT MJIS TKOJTBHUKOB « XUMUSD» ).

2 www.alhimikov.net (O6pa3oBaTenbHBIN CAUT JJISI KOIHLHUKOB).

3 chem.msu.su (DnekTpoHHas OMOINOTEKA IO XUMHUH).

4 www.chemistry-chemists.com (DaeKTpOHHBIN KypHaAT « XUMUKU U XUMUSD»).
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