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COJEP)KAHME

IACIIOPT PABOYEN NPOT'PAMMBI YYEEHOU JUCIHUATIJIMHBI
CTPYKTYPA U COJAEP)KAHUE YYEFHOMN TUCIATIINHBI
YCJIOBUS PEAJIM3AIIAA TTIPOTPAMMBI YYEBHOM JTUCIIUTIIIAHBI
KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA JNCHUIIJIMHBI



1. IACHOPT PABOUYEM NPOT'PAMMBbI YYEFHOHU JUCHUTLJIAHBI

1.1. ObsacTh NPUMeHEeHHUs TPOrPAMMBI.

PabGouast mporpamma IHUCHUUIUIMHBI  SIBJISIETCS YacThiO 0Opa30BATENbHON MPOTPAMMBbI
MOATOTOBKU CIIELIMAIUCTOB CpEeAHEro 3BeHa no crneuuanbHocTu: 15.02.14 OcHaenue
CpelICcTBaMH aBTOMATH3alUN TEXHOJIOTHUYECKUX MPOIIECCOB U MPOU3BOJICTB (110 OTPACIISIM).

1.2. MecTo McUMIJIMHBI B CTPYKTYpe 00pa30oBaTe/IbHOI MPOrpaMMBbl:
JucuumuinHa BXOJUT B COCTaB 00111e00pa30BaTENbHOIO [IUKIIA

1.3. ean u 3a1a4u AUCHMILIMHBI — TPEOOBAHUSA K pe3yJibTATaM OCBOEHUS] AMCHMILINHBI:

B pe3ynbraTe 0CBOSHUS TUCIUTUTMHBI O0YYAIOIIHIACS TOJDKEH YMETh:

- Ha3bpIBaTh: W3YUYCHHBIE BEIIECTBA MO «TPUBHAIBHOW» WM MEXIYHAPOIHOM
HOMEHKJIaTypam;

- ONpPEACISITh: BAJIEHTHOCTh M CTENEHb OKHUCICHHUS XUMHUYECKUX DBJIEMEHTOB, THI
XUMHUYECKON CBSI3M B COCIMHEHUSX, 3aps] MOHA, IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ, THUII
KPUCTAJUIMYECKOM PpELIETKH, XapakTep Cpeabl B BOAHBIX pPAcTBOpaxX, OKHCIHUTEb U
BOCCTAaHOBHUTEJb, HANIPABJICHUE CMEIICHUS PAaBHOBECUS TIOJI BIUSHHEM DPa3IHYHBIX (aKTOPOB,
W30MEPBI M TOMOJIOTH, NPUHAJIEKHOCTh BEHIECTB K pa3HbIM KJacCaM HEOPraHWYECKUX |
OPraHMYECKUX COCTMHEHMI; XapaKTep B3AaMMHOTO BJIMSHUS aTOMOB B MOJIEKYJIaX, THUIIbl PEAKIUH
B HEOPraHWYECKOW U OPraHNYECKON XMMUH;

- XapakTepHu30BaTh: §-, p-, d-DJIIEMEHTHI 110 UX MOJOXKEeHHIO B [leproauyeckoit cucrteme
JI.1. MenneneeBa; oOmue XUMHYECKHE CBOMCTBA METAJUIOB, HEMETAJUIOB, OCHOBHBIX KJIaCCOB
HEOPraHWYECKMX M OPraHWYeCKUX COCIMHEHUN; CTPOEHHE U CBOMCTBA OPraHUYECKHUX
COCTMHEHM (YTJICBOJIOPOJIOB, CIIUPTOB, (DEHOJIOB, alIbJIETHI0B, KETOHOB, KAPOOHOBHIX KHCIIOT,
aMHHOB, aMUHOKHCIIOT U yTJIEBOJIOB);

- OOBSCHATH: 3aBUCUMOCTH CBOWMCTB XHMHYECKOTO 3JEMEHTAa M OOpa30BaHHBIX UM
BellecTB oT nosiokeHus B [lepuonnueckoit cucreme .M. MenneneeBa; 3aBUCUMOCTb CBOMCTB
HEOpPraHWYECKMX BEHIECTB OT HX COCTaBa W CTPOCHHUA, MPUPOAY XHUMHUECKOH CBSI3H,
3aBHCHUMOCTh CKOPOCTH XUMHYECKOW peaklud OT pa3iIuyHbIX (HaKTOPOB, PEAKIIMOHHOM
CHOCOOHOCTH OPraHUYECKUX COCTMHEHUI OT CTPOCHHS UX MOJIEKYIT;

- BBIOJIHATh ~ XMMUYECKHMH  OKCHEPUMEHT IO  PACIO3HABAHUIO  BAXKHEUIIMX
HEOPraHWYECKUX U OPraHUYECKUX BEIIECTB, MOJYYEHUIO KOHKPETHBIX BELIECTB, OTHOCAIIUXCS K
M3yYEHHBIM KJIaCCaM COEAUHEHHUI;

- TPOBOAMTH PACUETHI [0 XUMUYECKUM (OpMyJIaM B YPAaBHEHUSM PEaKIUi;

- OCYIIECTBIISITh ~ CAMOCTOSITEJIBHBIM ~ TMOUCK ~ XUMHUYECKOW  uHpoOpMalu ¢
WCIIOJIb30BAHUEM PAa3IUYHbIX HMCTOYHUKOB (CHPABOYHBIX, HAYYHBIX W HAYYHO-TOMYJISPHBIX
W3/1aHU, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETa); HCMOIB30BaTh KOMIBIOTEPHBIE
TEXHOJOTHH JUIsi 00pabOTKM M Tepenadydl XUMHUYEeCKOW WHQPOpMAIMM U €€ MPEICTaBJICHHS B
pa3ianuHbIX (opMax.

B pe3ynbraTe 0CBOSHUS TUCIUTUTMHBI 00YUYAIONIHIACS TIOJDKEH 3HATH:

- pOJb XMMHUHM B €CTECTBO3HAHWH, €€ CBSI3b C JIPYTMMHU €CTECTBEHHBIMH HayKaMH,
3HAYEHUE B )KU3HU COBPEMEHHOTO OOIIECTBA;

- BaXHEHIIME XHMHUYECKHE TIOHATHSI. BEIISCTBO, XHMUYECKHHM DJIEMEHT, aToOM,
MOJIEKYJIa, Macca arTOMOB M MOJIEKYJ, HOH, paJuKal, ajuIOTPONus, HYKIUAbI W HW30TOIIbI,

aTOMHBIC S§-, p-, d-OpOWMTaIM, XUMHUYECKasl CBsI3b, 3JEKTPOOTPUIIATEIBLHOCTh, BaJICHTHOCTD,
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CTENeHb OKHCICHMS, THOpHIM3aIs opOUTanel, MpOCTPAaHCTBEHHOE CTPOCHHME MOJIEKYJI, MOJIb,
MOJISIpHAsi Macca, MOJISIPHBIM 00BeM Ta3000pa3HBIX BEIIECTB, BEIIECTBA MOJEKYJSIPHOTO M
HEMOJIEKYJISIPHOTO CTPOEHUS, KOMILJIEKCHBIE COEJUHEHMSI, AMCIIEPCHBIE CHCTEMBbI, UCTHHHBIE
pacTBOpBI, JNEKTPOJIUTUYECKAsT JUCCOLMAIMS, KUCIOTHO-OCHOBHBIE pEaKIHMW B BOJHBIX
pacTBopax, TUAPOJIN3, OKHCIEHHUE U BOCCTAHOBJIEHHE, 3JIEKTPOJIM3, CKOPOCTh XUMHYECKOMN
peakuuy, MEXaHW3M peaklUH, KaTaliu3, TEeIUIOBOM 3(PQeKT peakuuu, SHTAIbIUSA, TEIUIoTa
00pa3oBaHMsI, YHTPOITHUS, XUMUYECKOE paBHOBECHE, KOHCTAHTA PaBHOBECHS, YIIIEPOIHBIN CKEIIET,
GyHKIMOHAIbHAS TpyIIa, TOMOJIOTHS, CTPYKTypHas ¥ TPOCTPAHCTBEHHas H30MEpUs,
MHAYKTUBHBIA U ME30MEPHBIN 3PPEKThI, AIEKTPOPHII, HYKJICOPHI, OCHOBHBIE TUIIbI PEAKIUH B
HEOPraHWYECKOM M OPraHUuYeCKON XUMUU;

- OCHOBHBIE 3aKOHbl XMMHH: 3aKOH COXPAHEHHUSI MAacChl BEIIECTB, 3aKOH MOCTOSHCTBA
cocTaBa Benects, [lepnoanueckuii 3akon J[.M1. Menaeneesa, 3akon ['ecca, 3akoH ABoraapo;

- OCHOBHBIE  TEOPHUM  XMMHMH;  CTPOCHHMsS  aTOMa,  XHMHUYECKOW  CBS3H,
AJIEKTPOJIMTUYECKON JMCCOLMAlMK, KHUCIOT M OCHOBAHUM, CTPOEHUS OpPraHUYEeCKUX |
HEOPraHMYECKUX COECOUHEHUH (BKJIIOYAash CTEPEOXHMMHIO), XMMHUYECKYI0 KHHETHKY U
XMMUYECKYI0 TEPMOJMHAMUKY

- KJ1acCU(UKALIMI0 1 HOMEHKJIATypy HEOPraHWYECKUX M OPraHUYECKUX COCINHEHUH;

- MIPUPOIHBIE UCTOYHUKH YIIIEBOJOPOJIOB U CIIOCOOBI X MEepepaboTKH;

- BEIIIECTBA ¥ MaTepHabl, HIMPOKO UCIOIb3yeMble B MPAKTHKE: OCHOBHbBIE METAJIIBI U
CIIaBbl, TpaduT, KBapl, MUHEpAJIbHbIC YA0OpPEHUS, MHUHEPAJIbHBIC U OPraHUYECKHUE KUCIIOTHI,
IIeJI0YM, aMMMaK, YIJIEBOAOPOIbl, (EHON, AaHWIMH, METaHOJ, STaHOJ, STUJICHIJIUKOJIb,
TTUIEPUH, (OPMAabAETH, aleTaldbIern]], aleToH, TJII0K03a, caxapo3a, Kpaxmall, KieTdaTka,
aAMMHOKHCIIOTBI, OEJKH, HMCKYCCTBEHHbIE BOJIOKHA, Kay4yyKH, IJIACTMAcChl, >KHUPbI, MbUIa H
MOIOIIHNE CPENICTBA.

Conepkanue y4eOHOM JUCHMIUIMHBI «XUMHS» HANpaBlIEHO HA JTOCTHXKEHHUE CIICAYIOIIMX
LeJIeH:

- popMupoBaHue y 0Oy4aIOIIMXCSl YMEHHs OLEHUBATh 3HAYMMOCTh XUMHUECKOTO 3HAHUS
JUI KaXKI0TO YeJIOBEKa;

- opMupoBaHUE y OOYYAIOUIMXCS LEJIOCTHOTO MPEACTABICHUS O MUPE U POJIH XUMHUH B
CO3/IaHUU COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHHBI MHpPA; YMEHHUSI OOBSICHSITH OOBEKTHI U
IIPOLIECCHl  OKPYJKAKOIIEH  JACHCTBUTENBHOCTH:  IPUPOJHOM, COLMAIbHOM, KYJIbTYpPHOH,
TEXHUUYECKOH Cpefibl, — HCIOIb3Ysl 11l 3TOT0 XUMUYECKUE 3HAHMUS;

- pa3BuTHE y 00ydaromuxcss yMEHHIA pa3nndarh (HakThl U OICHKH, CPABHUBAThH OLIEHOYHBIE
BBIBO/JIbI, BUJIETh MX CBSI3b C KPUTEPUSMU OLIEHOK U CBSI3b KPUTEPUEB C ONPEEIIEHHON CUCTEMON
LIEHHOCTEeH, (OpMYIHUPOBAaTh U 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIHIO;

- IppoOpeTeHne OO0YyYaroIUMKCA OIbITa PAa3HOOOPA3HOM JESITENbHOCTH, IMO3HAHWS U
CaMOIIO3HAHUS; KJIIOYEBBIX HABBIKOB, MMEIOIIUX YHUBEPCAJIbHOE 3HAYEHHWE JUIS Pa3INMYHBIX
BUJIOB JEATEIbHOCTH (HABBIKOB peIleHHs MpoOsieM, MPUHATHS pPELICHUH, MOUCKa, aHajau3a U
00paboTku MH(pOpPMALMK, KOMMYHUKAaTUBHBIX HABBIKOB, HABBIKOB U3MEPEHUH, COTPYIHUYECTBA,
0e30macHOro oOpalleHus ¢ BEIIeCTBaMH B TIOBCETHEBHOM JKU3HN).

OcBoeHne conepxaHus y4yeOHOM IUCLUIUIMHBI «XHUMUS», O00€CleYuBaeT JIOCTHUKEHUE
CTYJAEHTAMHU CJIEAYIOUINX PE3YJIbTAaTOB:

JMYHOCTHBIX:



— YyBCTBO I'OPAOCTH M YBaKEHUS K HCTOPUU U JOCTHXKEHUSM OTEUECTBEHHOW XUMUYECKON
HAYKH; XUMHUYECKH TPAaMOTHOE TMOBEJCHHE B MPO(PECCHOHANBHON JEATENILHOCTH U B OBITY TpH
O0palIeHnu C XUMUYECKHMHU BEIIECTBAMH, MaTepHajlaMH U TPOLIECCaMH;

— TOTOBHOCTH K NPOJODKEHUIO 00pa30BaHUs M MOBBIIICHUS KBATH(UKAIINN B N30paHHON
npoeCCUOHATILHON IEATEIbHOCTH U 00BEKTHBHOE OCO3HAHHME POJIM XMMHUYECKHX KOMITETCHIUH
B 9TOM;

— YMEHHE HUCIOJb30BaTh JOCTHKEHUS COBPEMEHHOM XMMHUYECKON HAYKH M XHMHUYECKHX
TEXHOJOTHI JUIsl TIOBBIIIEHUS COOCTBEHHOI'O HWHTEIJIEKTYaJbHOTO pa3BUTHS B BbIOpaHHOMN
PO eCCUOHAIBHON JEATEHHOCTH;

MeTanpeIMeTHbIX:

— MWCHOJB30BAHME PA3JIMYHBIX BHUJIOB II03HABATEIBHOW JEATEIBHOCTH W OCHOBHBIX
MHTEJUIEKTYaJbHbIX Ollepaluil (IOCTAaHOBKM 3ajlaud, (OpMyJIMpOBaHMs THIIOTE3, aHAIM3a U
CUHTE3a, CpaBHEHMs, OOOOIIEHMsS, CHUCTEMAaTH3allU{, BBIABICHUS NPUYMHHO-CIIEACTBEHHBIX
CBsi3el, MOMCKa aHAIOroB, ()OPMYJIMPOBAHUS BBIBOAOB) JJsl PEIICHUS NOCTABJIEHHOM 3ajaud,
IIPUMEHEHWE OCHOBHBIX METOJOB IO3HAaHUS (HAOJMIOAECHUS, HAYyYHOIO S3KCIEPUMEHTa) i
U3yUYEHHs] PA3IUYHBIX CTOPOH XUMHUECKUX OOBEKTOB U IPOLECCOB, ¢ KOTOPHIMU BO3HUKAET
HE00XOIMMOCTh CTAJIKUBAThCs B IpodeccHoHaIbHOH chepe;

— MCIIOJB30BaHUE PA3IMYHBIX MCTOYHUKOB JUIS TOJTYYEHHUS XUMHUYECKOW HH(OpMAaIHH,
YMEHHE OLEHUTb €€ JOCTOBEPHOCTb M JOCTH)KEHHS XOpPOIIMX  pPE3yJbTaTOB B
npodeccuoHaIbHOM chepe;

NpeIMeTHbIX:

— c(OPMHPOBAHHOCTH MPEACTABICHUI O MECTe XMMHUU B COBPEMEHHON HAy4YHOU KapTHHE
MUpa; IOHUMaHUE POJIM XUMUHU B (POPMHUPOBAHUU KPYro3opa U (pyHKIHUOHAIBHOW IPaMOTHOCTH
YEJIOBEKA I pELICHUS IIPAKTUYECKUX 3a/1a4;

— BJIQJICHUE OCHOBOIIOJIATAOIUMU XMMHUYECKUMHU HOHATHSMH, TEOPUSAMH, 3aKOHAMH H
3aKOHOMEPHOCTSMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOIOTUEN U CUMBOJIMKOM;

— BIQ/ICHHE OCHOBHBIMM METOJAaMU HAYYHOIO IO3HAHMSI, HCIOJB3YEMBIMH B XHMHHU:
HaOJII0JIEHUEM, OMHMCAHUEM, U3MEPEHUEM, HKCIIEPUMEHTOM; yMeHHe o0pabaThiBaTh, OOBICHSITH
pe3yJIbTaThl MPOBEACHHBIX OIBITOB U JI€JaTh BBIBOJbI; TOTOBHOCTh U CIIOCOOHOCTH NPUMEHSTH
METO/Ibl TIO3HAHUS NIPU PELICHUU NMPAKTUYECKUX 3a/1a4;

— c(OPMHPOBAHHOCTh YMEHHUSI JIaBaTh KOJIWYECTBEHHBIE OLEHKH M MPOU3BOJIUTH PACUEThI
M0 XUMUYECKUM (POpMyJIaM U YpaBHEHUSM;

— BIJAJICHUE [paBWIaMHU TEXHUKUM O€30IaCHOCTU MpPHU HCIOJIb30BAHUM XHMHUYECKUX
BEIIECTB;

— cOopMHUPOBAHHOCTh COOCTBEHHOW TMO3HMIIMM TIO OTHOIICHHIO K XHUMHUYECKOH
MH(pOPMaLINK, N10JTy4aeMOM U3 pa3HbIX HCTOUHUKOB

BeimyckHHMK,  OCBOMBIIMH  00pa3oBaTelIbHYIO  MporpamMMmy, JOJDKEH  o0ianaTh
CJIeIyIOIMMHU 001MMH KomrieTeHusamHu (nasnee - OK):

OK 0l1. BeiOupate cmocoObl pemieHus 3ama4  NTPOPECCHOHANBHON  JIeATeTbHOCTH
MIPUMEHUTENBHO K Pa3IMUHbIM KOHTEKCTaM;

OK 02. Hcnonp3oBaTh COBpPEMEHHBIE CpEICTBa MOWMCKA, aHalu3a M HHTEPIpeTaluu
uHpOpMaMU U MHPOPMALMOHHBIE TEXHOJOTMU JJIS BBIMOJIHEHUS 3a1ad NpogecCHOHaTbHON
NeSITeNbHOCTH;

OK 03. [InaHupoBaTh U peaIM30BLIBATH COOCTBEHHOE MPO(ECCHOHATBLHOE M JMYHOCTHOE
pa3BuUTHE, TMPEIIPUHUMATENBCKYIO AEATENbHOCTh B MpodeccnoHanbHOi cdepe, UCHOIb30BaTh
3HAHUS 110 (PMHAHCOBOM IPaMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX CHTYalUsX;
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OK 04. D¢ddexTrBHO B3aMMOAECHCTBOBATH M pabOTaTh B KOJUIEKTUBE U KOMaH/IE;

OK 05. OcymiecTBiATh yCTHYHO M NHCBMEHHYK) KOMMYHHUKAIIMI0 HAa TOCYAapCTBEHHOM
sa3pike  Poccuiickoit ®epepanuu ¢ yuyeToM OCOOCHHOCTEH COIMAIBHOTO M KYJBTYpHOTO
KOHTEKCTa;

OK 06. [IlposBisATh IpakJaHCKO-NIATPUOTUYECKYIO  TO3MIHI0,  JI€MOHCTPUPOBAThH
OCO3HAaHHOE MOBEJICHNE Ha OCHOBE TPAJUIIMOHHBIX 00IEUYeIOBEUECKUX [IEHHOCTEH, B TOM UUCIIe
C Y4E€TOM TrapMOHHU3allMM MEKHALMOHAJIBHBIX M MEXPEIUTHO3HBIX OTHOLIEHUM, NPUMEHSThH
CTaHJIapPThl aHTUKOPPYIIIMOHHOTO MOBEICHMUS;

OK 07. CopeiicTBOBaTh COXpPAaHEHHIO OKpY’KAIOIIEH Cpenbl, pecypcocOepekeHHtIo,
NPUMEHATh 3HaHWS 00 W3MEHEHUM KJIuMara, MPUHIMIBI OepeXIMBOr0 MPOU3BOJCTBA,
3G HEKTUBHO AEHCTBOBAThH B UPE3BBIYANHBIX CUTYaLUX;

OK 08. Hcnonb3oBath cpeacTBa (PU3NUYECKONW KYJIBTYPHI JUIsI COXPAaHEHUS U YKperieHUs
3I0pOBbsS. B Tpoliecce MNPOPECCHOHATBHON NEsATeIBbHOCTH M MOJACpPKaHUS HEO0OXOAMMOTO
YpOBHS (hU3HUECKOI MOATOTOBIEHHOCTH;

OK 09. TIlomb3oBaTbcst NpOQecCHOHANbHOM JOKyMEHTAlMed Ha TOCYyAapCTBEHHOM H
MHOCTPAHHOM $I3bIKax

1.4. KosimuecTBO 4aCOB HA OCBOEHHE NPOrPAMMBbI JUCHHUIINHBI:
MaxkcumanbHON y4eOHOM Harpy3ku oOyuaromerocst - 78 4acoB, B TOM 4ucie: 00s3aTeNbHOM

ayIUTOpHOU yueOHOU Harpy3ku oOydaromierocs - 78 4acos.

2. CTPYKTYPA U COJAEP)KAHUE YYEFHOM JUCHUILJIUHBI



2.1. O0beM yueOHOM TMCUMILVINHBI M BUABI y4eOHOM paﬁon

Buj yueOHoit padoThl O0bem yacoB

MaxkcumasnbHasi yueOHasi Harpy3ka (Bcero) 78
Oos3aTesibHasi AyIUTOPHasI YueOHAs1 HArpy3Ka (Bcero) 78

B TOM YHUCJIC:

TEOPETHUECKOE 00yUeHHE 40

MIPAKTUYECKHE 3aHSTHS 38

KOHTPOJIbHBIE pa0OTHI -
CamocTosiTejibHasi padoTa o0yuaruierocs (Bcero) -
ITpomeskyTouHas arrecrauus B popme nud¢epeHIMPOBAHHOIO 3a4€eTa




2.2. TemaTu4eckuii Iian u cogepxanue yueonoit mucuumanasi XUMUSA

HaumenoBanue Coaepixkanue yueOHOro MaTepuasa, 1a00opaTopHble M NPaKTHYeCKHe PadoThbl, CAMOCTOATEIbHAS O0bem | YpoBennb
pa3iesioB M TeEM padoTa 00y4ammxcs, KypcoBasi pabora (IpoeKT) 4YacoB | OCBOEHUSA
1 2 3 4
PA3JIEJI 1.
OBLIAS U HEOPTAHUYECKAS XUMUSA
Tema 1.1. Copepxanue y4eOHOro MaTepuaJia:
Beenenue. 1 | Hayunsle MeTO/IbI MO3HAHUA BEUIECTB U XUMUYECKUX SIBJICHUM. POJIb SKCTIEpUMEHTa U TEOPUH B 2 2
OcCHOBHBbIE TIOHATUS U XuMuu. MozienupoBaHie XUMUUYECKHX IpoiieccoB. OCHOBHbIE MOHATUSL XUMUU. BemectBo. AToM.
3aKOHBI XUMHH Monekyna. XumMudeckuil anemMeHT. Amorponus. [Ipoctsie u ciioxHbie BemecTBa. KauecTBeHHBIN 1
KOJIMYECTBEHHBIN COCTaB BEIIECTB. XUMHUUYECKUE 3HAKU U (hopMyIibl. OTHOCUTETbHBIC ATOMHAS U
MoJieKyJisipHast Mmacchl. KonnuectBo BeniectBa. OCHOBHbBIE 3aKOHBI XUMUH. CTEXHOMETpHUA. 3aKOH
COXPAaHEHHUs MacChl BELIECTB. 3aKOH MOCTOSIHCTBA COCTAaBA BEILIECTB MOJIEKYJISIPHOU CTPYKTYPBI.
3akoH ABOraipo U CIEACTBHS UX HETO.
IMpakTuyeckas paéora Nel. 4 2
PacuerHble 3a1aun Ha HAX0XK/I€HUE OTHOCUTEIBHOU MOJIEKYJIIPHOW MaccChl, OIPEAEIIEHUE MACCOBOU 10U
XMMHUYECKUX 3JIEMEHTOB B CJIO’KHOM BEILIECTBE
Tema 1.2. Copepxanue y4eOHOro MaTepuaJia:
Ilepuognuecknii 3akoH | 1 | [Mepuoamueckuii 3akon [[.1. Menneneesa. Otkpeitue .M. MenneneeBsiM [lepuomudaeckoro 3aKoHa. 2 2
u Ilepnonnueckas [Tepuonuueckuii 3akoH B ¢popmynupoBke .M. Menneneea. [lepuoanueckas Tabauma XUMHYECKUX
CUCTEMA XMMHYECKHUX AJIEMEHTOB — rpaduyeckoe OTOOpakeHHE MEepUOaUYEcKOro 3akoHa. CTpyKTypa NEpHOAMYECKOMN
snemenToB J[.1. TaONUIBL: IEPUOIBI (MaNbIe U OOJBIINE), TPYMIIHI (TJIaBHAS U TOOOYHAs).
MeneneeBa u cTpoeHue Crpoenue aroma u nepuoguueckuil 3akon .M. MenneneeBa. AToMm — cioxkHasi yactuua. Sapo
aToma (IpOTOHBI U HEUTPOHBI) U AJIEKTPOHHas oOonouka. M3orombl. CTpoeHHE SIEKTPOHHBIX 000I0UEK
aTOMOB 3JIEMEHTOB MaJjblX MepruooB. OCOOEHHOCTH CTPOEHHUsSI 3JIEKTPOHHBIX 000JIOYEK aTOMOB
AJIIEMEHTOB OOJIBIIUX TMEPUOAOB (TEPEeXOTHBIX 31MeMeHTOB). [loHsiTHe 00 opOuTanax. s-, p- u d-
OpOutanu. DIeKTpOHHBIE KOH(UTYpAIIH ATOMOB XUMUYECKHUX AJIEMEHTOB.
IIpakTuyeckoe 3ansaTue Ne 2 2 2

1. MOI[CJ'II/IpOBaHI/Ie IIOCTPOCHMUA HepnoanquKoﬁ Ta6J'II/II_U>I XUMHNYCCKHNX 3JICMCHTOB.

Tema 1.3

Coneprkanue yue0HOro0 MaTepuaJia:




CTpOGHI/Ie BelIeCrBa

1 | Uonnas xumuueckas cBs3b. Kartwonbl, ux oOpa3oBaHHe H3 aTOMOB B pe3yjbTaTe Mpolecca
OKHUCJICHUS. AHUOHBI, UX 00pa3oBaHUE U3 aTOMOB B pe3yJbTare mpoliiecca BoccTaHOBNIeHUs. VloHHAs
CBSI3b, KaK CBSI3b MEXKJY KAaTMOHAMM M aHMOHAMHU 3a CYET DBJIEKTPOCTATHYECKOrO IPUTSHKEHUS.
Knaccudukanuss MOHOB: TO COCTaBy, 3HAKy 3apsia, HaJIMUYWIO THApPATHOM oOonouku. MoHHBIE
KpUcTayummueckue pemerki. CBONCTBA BEIIECTB C HIOHHBIM THUIIOM KPUCTAJTMYECKOM PEIIeTKH.
KoBaneHntHas xummudeckas cBsi3b. MexaHu3M 00pa30BaHUs KOBAJIEHTHOU CBSI3U (OOMEHHBIN U
JIOHOPHO-AKIENTOPHBIN). DIEKTPOOTpUIIATEIbHOCTh. KOoBaNieHTHBIE TIOJISIpHAsE U HETIOJSIpHAs CBSA3H.
KpatHOCTh KOBaneHTHOU CBsI3U. MOJEKYJISIpHBIE U aTOMHBIE KpUCTAIIIMYeCKUEe pemeTku. CBoncTBa
BEIIIECTB C MOJICKYJISIPHBIMU M @TOMHBIMH KPUCTAITHYECKUMU PEIICTKAMHU.

2 | ArperatHbie COCTOSIHUS BEIIECTB M BOJOPOIHAS CBSA3b. TBepAoe, )KUIKOE U ra3000pa3HOE COCTOSHUS
BenlecTs. [lepexon BelecTBa U3 OJJHOTO arperaTHOro COCTOSIHUS B Apyroe. BogopoHas cBs3b.
UYucteie BemecTBa u cMecu. [loHsTHE 0 cMecu BemiecTB. ['OMOreHHBIE U TETEPOTEHHBIE CMECH.
CocraB cmeceii: 00beMHasi U MaccoBas JOJIU KOMIIOHEHTOB CMECH, MaccoBas J10J1sl IpuMecei.
Hucnepcusie cuctembl. [lonsitue o nucnepcHoit cucteme. [lucmepcHas (aza u AucrepcHOHHAs
cpena. Knaccugukamus nucnepcHbix cucteM. [ToHsITHE 0 KOJIOMIHBIX CHCTEMAX.

IIpakTyeckoe 3ansaTue Ne3
1. IlpuroroBnenue cycreH3nn kapOoHaTa Kaablys B Boze. [loydeHne sMyIbCcui MOTOPHOTO Macia.
O3HaKOMJICHHE CO CBOWCTBAMH JUCIIEPCHBIX CHCTEM.

Tema 1.4 Conep:xanue y4e0HOIro MaTepHuaJia:
Bopna. PacTtBopsl. 1 | Bona. PactBopsl. PactBopenue. Bona kak pactBopurens. PactBopuMocTs BemecTB. HachllieHHbIe,
DJIEKTPOJIUTHYCCKAS HEHACBIIICHHbIE, MEPECHIIICHHBIE PACTBOPHI. 3aBUCUMOCTh PACTBOPHUMOCTH Ta30B, XUIKOCTEH H
AUCCOHALMS TBEPJIBIX BEIIECTB OT PA3INYHBIX (PaKTOPOB.
MaccoBas [10J11 paCTBOPEHHOT'O BEIIECTBA.
2 | DneKkTponuTHYECKas JUCCOIMAIUA. JJEKTPOJIUTHI W HEDJIEKTPOJIUTHL.  DIIEKTPOIUTHYECKAs
aucconanusi. Mexanu3msl JIEKTPOIUTHUECKON JUCCOLMAIMY ISl BEILIECTB C Pa3IMYHbIMU TUIIAMU
XUMHUUYECKOH cBsi3u. ['unpaTupoBaHHble U HETUAPATUPOBAHHBIE HOHBI. CTENEHb 3JEKTPOIUTHYECKOMN
JMCCOLMAIIMH.
IIpakTuyeckoe 3ansaTue Ned
1. IIpuroToBneHue pacTBopa 33JaHHON KOHIICHTPALUH.
Tema 1.5 Conep:xxanue y4eOHOIro MaTepuaJia:
Knaccnguxanus 1 | Kucnorsl m ux cBoicTBa. KHCHOTBI Kak 3JIEKTPOIMTHL, UX KIacCU(UKALUSA MO Pa3TUYHBIM
HeOpPraHuYecKnx IpU3HaKaM. XHMMHYECKHE CBOMCTBA KHCIOT B CBETE TEOPUU DJIEKTPOIUTUYECKOW HUCCOLUALUU.
COCIMHEeHUH U UX Oco0eHHOCTH B3aUMOJICHCTBUSl KOHIICHTPHUPOBAHHOW CEpHOW M A30THOW KHUCIIOT C MeTajUlaMHu.
CBOICTBA OCHOBHBIE CTIOCOOBI TTOTYYEHHUS KHUCIOTHI.
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OcHoBanus W WX CBOWcTBa. OCHOBaHUS KaK JJIEKTPOJUTHI, UX KIACCU(PUKANUSA IO PATHIHBIM
Mpu3HakaM. XMMUYECKHE CBOWCTBA OCHOBAHUW B CBETE TEOPHUH SJIEKTPOJIMTHUECKOU THUCCOLUALUU.
Paznoxenne HepacTBOPUMBIX B BOJI€ OCHOBaHUU. OCHOBHBIE CLIOCOOBI MOJTYUEHHs OCHOBAHUH.

Comm u ux cpoictBa. Conu Kak 31eKTposiuTbl. Cojiv CpeHUe, KUCIble U OCHOBHBIE. XHMMHUYECKU
CBOMCTBA COJIEM B CBETE TEOPUHU AIICKTPOIUTHUECKON aucconmanuu. CrocoObl MOTyUYEHUsT COJICH.
['uaponus conen

IIpakTuyeckoe 3ansaTue Ne 5

1. UcnipITanue pacTBOPOB KUCIOT UHIUKATOPAMHU.
2. B3aumopeicTBre METaII0B C KUCIIOTaMH.

3. B3aumoaeicTBrE KUCIOT C OKCUAAMH METaJLIOB.

IIpakTnyeckoe 3ansaTue Ne 6

4. BzauMoaelCcTBHE KUCIOT C OCHOBAHUSIMH.

5. B3zaumopgenicTBHE KUCIOT C COJISIMU.

6. McipiTanne pacTBOPOB IIEI0YCH HHANKATOPAMH.

IIpakTnyeckoe 3ansaTue Ne 7

7. B3aumozelCcTBHE 1IEI0YeH ¢ CONsIMU. Pa3nokeHne HepacTBOPUMBIX OCHOBaHUM.
8. BsauMmogeiicTBHE COJIEH ¢ METAJUIAMHU.

9. BzauMopeiicTBre coJielt APYT C IPYTOM.

10.I'maposn3 cosieit pa3auyHOro TUIa

Tema 1.6
XHMHUYECKUe peaKIuu

Coneprxanue y4e0HOr0 MaTepHuaJia:

1

Knaccugukamus XxumMuyeckux peakuuil. Peakiuu coequHEHUs, pa3ioKeHUus, 3aMelleHusi, oOMeHa.
Karanutuueckue peakuuu. OOpaTtumble U HeOOpaTUMble peakuuu. ['OMOreHHblE U TeTepOreHHbIE
peakuuu. OK30TepMHUYECKHE M DHJIOTEPMUYECKHE peakuuu. TemmoBod 3(dekr XuMuyeckux
peakumii. TepMOXUMHYECKUE YPABHEHMUS.

OKHCIUTENBHO-BOCCTAHOBUTENBbHbIE ~ peakuuu.  Crenenb  okucineHus.  OKuciuTenb U
BOCCTaHOBJIEHHE. BoccTaHoBUTENb U OKHMCIEHHE. MeTos 3JIEKTPOHHOIO OajlaHca sl COCTaBJICHUS
YPaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIUM.

CkopocTh XMMHMYECKUX peakuui. IloHATHE O CKOpPOCTHM XUMHUYECKMX peakiuil. 3aBUCUMOCTH
CKOPOCTH XMMHYECKUX PEeakUUil OT pa3iauyHbIX (PAKTOPOB: MPUPOJABI PEarupyrolMx BEIIECTB, UX
KOHLICHTpALMH, TEMIIEPATYPBbl, IOBEPXHOCTH COIIPUKOCHOBEHUS U UCITOJIB30BAaHUS KaTAIM3aTOPOB.
OOparuMocTh XuUMHUECKUX peakuuid. OOpaTuMble U HeoOpaTHMble peaKUUH. XUMHUECKOe
PABHOBECHE U CIIOCOOBI €r0 CMEIIIECHUS!.
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IIpakTyeckoe 3ansaTue Ne 8

1. Peakuus 3aMemnieHuss MeIu JKEJIE30M B pacTBOpE MEIHOro Kymopoca. Peakmuu, wugynme c
o0pa3oBaHMEM OCajJKa, ra3a WX BOJbL. 3aBUCUMOCTh CKOPOCTH B3aMMOJEHCTBHS COJITHOW KHCIOTHI C
MeTaJlJIaMU OT UX MPHUPOJABI. 3aBUCUMOCTh CKOPOCTU B3aMMOICHCTBUS LIMHKA C COJITHOM KHCIOTOH OT ee
KOHIIGHTpallMUi. 3aBUCHUMOCTb CKOPOCTH B3auMmojeiictBusi okcuna meau(ll) ¢ cepHoit kucimotoit ot
TEeMIEepPaTyphl.

Tema 1.7 Copepxanue yueOHOro MaTepuaJia:
Mertanabl n 1| Meramisl. OcoOEHHOCTH CTpOEHHsS aTOMOB M KpUCTaIoB. (DHU3MUECKHE CBOMCTBA METalIOB.
HEMeTaJLIbI Knaccupukanuss MeTamioB 1O pa3iMYHBIM  I[pU3HAKaM. XHUMHUYECKHE CBOMCTBA METaJUIOB.
DNEeKTPOXUMHUYECKUHN Psiji HAPSDKEHUH MeTayioB. MeTamiorepmus.
OOume crnocoObl mosyueHust MetamwioB. Ilonatme o wmeramnypruu. Ilupomerammyprus,
TUJIPOMETAJLTYPrusl U 3JeKTpoMeTautyprus. CriiaBbl YEpHbIE U LIBETHBIE.
2 | Hemerambl. OcoOeHHOCTH CTpOeHHsI aToMOB. Hemeramnsl — MpOCThIE BemiecTBa. 3aBHUCHMOCTH
CBOMCTB TajJOreHoB OT HuX nojoxeHus B llepuonnueckoit cucreme. OKHUCIUTENBHBIE U
BOCCTAHOBUTENIbHBIE CBOWCTBA HEMETAUIOB B 3aBUCUMOCTM OT HX TMOJOXKEHHS B psay
ANEKTPOOTPHULIATEIbHOCTU
IIpakTuyeckoe 3ansaTue Ne 9
3akainka 1 oTiyck ctanu. O3HaKOMJIEHHE CO CTPYKTypaMu ceporo u 0enoro uyryHa. PacnosnaBanue pyn
Kesesa.
IIpakTnyeckas padora Ne 10
[TonyueHue, coOMpaHue U pacro3HaBaHue ra3oB. PerieHne sKcrepyuMeHTalbHbIX 3a/1a4.
PA3JIEJI 2.
OPITAHUYECKASA XUMUA
Tema 2.1 Conep:xkaHue y4eOHOI0 MaTepHuaJia:

OcHOBHBIE IOHATHS
OpPraHuYecKoil XUuMHH
U Teopusi CTPOEHUs
OpPraHuYecKux
coeTUHEeHHUM

1 Hpe,Z[MeT OpFaHH‘IeCKOﬁ XHUMHH. HpI/IpO,I[HBIe, HCKYCCTBCHHBIC W CHHTCTHUYCCKHUC OPIraHUYCCKHC
BCIIICCTBA. CpaBHeHI/IG OpTraHNYCCKUX BCHICCTB C HCOPTaHUYCCKUMMU.

BanentHocTh. XuMHUYeCKOE CTPOCHUC KaK MOPAAOK COCAUHCHUSA aTOMOB B MOJICKYIJIBI 110
BaJICHTHOCTH.

2 | Knaccudukanusi oprannveckux Bemiects. Kiaccuukarys BEIecTs Mo CTPOCHHUIO YrIIEPOIHOTO
CKEJIeTa U HANMYUIO (QYHKIMOHAIBHBIX Tpynil. ['omonoru u romosorusi. Hauana HoMeHKIaTypbl
IUPAC.

Knaccugukarus peakiuii B oprannyeckoil xumuu. Peakiuy npucoeuHeHus (THApUpOBaHus,
raJIOT€HUPOBAHUS, THIPOraJIOT€HUPOBAHNS, THApaTallun). Peakiuu oTimenneHus (1eruIpupoBaHus,
JeTUpOrajoreHupoBanus, Aeruapartanun). Peakunu 3amenienus. Peakiyu nsoMmepusanuu.
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I[MpakTuyeckoe 3ansaTue Ne 11

1.M3roToBnenue Mojenel MoJIeKyl OpraHM4eCKUX BEIIeCTB.
I[pakTuyeckoe 3ansaTue Ne 12

2.M3roToBiieHHE APOCTEPKHEBBIX MOIeTIEH, H30MEepHs

Tema 2.2
YriaeBoaopoabl U UX
NMPUPOIHbIE
HCTOYHHKH

Coneprkanue y4e0HOro MaTepHuaJia:

1

AJIKaHBbI. AJIKaHbI: TOMOJIOTHYECKUH DS, U30MEPHS U HOMEHKJIATypa aJIKAHOB. XUMUYECKHE
CBOMCTBA aJIKaHOB (METaHa, 3TaHa): TOPEHHE, 3aMEILEeHHE, PA3JI0KEHHE, AeTHIPUPOBAHUE.
IIpuMeHeHne aaKaHOB Ha OCHOBE CBOMCTB.

AJIKeHbI. DTUJIEH, €T0 MOJIyYeHHE (IeTHAPUPOBAHUEM ITAHA, JACTIONUMEpPHU3aluell OIUAITUIICHA).
I'omonornyeckuii psia, M30MEPHsi, HOMEHKIIATYpa AJIKEHOB. XMMUYECKHAE CBOKMCTBA dTHUJICHA!
TrOpEeHHe, KaueCTBeHHBIE peakiuu (obeciBeurBanne OpOMHON BOJBI M paCTBOpA NEpMaHraHaTa
Kanus), ruaparanus, noaumepusanus. [IpuMeHeHne STuieHa Ha OCHOBE CBOMCTB.

J{uennbl n kayuyku. [loHsTHE 0 queHax KakK yriieBoJIOpOJax ¢ IByMs JBOMHBIMU CBSA3SIMHU.
ComnpspkeHHbIe qHeHbl. XUMHUECKUE CBOMCTBa OyTanueHa-1,3 u uzonpena: odeciBedrBaHe
OpOMHO¥ BOJIBI M TIOJIMMEPHU3AIHs B Kaydyku. HaTypaabHBIN 1 CHHTeTUUECKHE KaydyKH. PesnHa.

AJIKMHBI. AI_ICTI/IJICH. XHWMHUYECKHE CBOMCTBA alleTUJICHA: ropcHuce, 06CCLIBCLII/IBaHI/Ie 6pOMHOI71 BOJbI,
MPUCOCIUHCHUC XJIOPOBOAOpOAA U THApaTalus. HpI/IMeHeHI/Ie allCcTUJICHA Ha OCHOBC CBOMCTB.
MexkiraccoBast HN30MCEpHs C AJIKAJJUCHAMMU.

IIpakTnyeckoe 3ansaTue Nel3
O3HakoMIICHHE C KOJUIEKIIMEeH 00pa3oB HeTH 1 MPOIYKTOB ee nepepadboTku. O3HaKOMIICHHUE C
KOJUJICKIMEH KayuyyKOB U 00pa3liaMy M3/IeIUN U3 PE3UHBIL.

Tema 2.3
Kucaopoacoaep:kammue
opraHuveckKue
coeTMHEHUS

Copep:xxanue y4e0HOro MaTepuaa

1

CrupTsl. [Tonydenue staHosa OpoKEHUEM TITIOKO3BI M TUApATAINeH dTiieHa. [ mapokcuibHas
rpynna kak ¢yHkiuoHnangbHas. [IoHsATHE O IpeaeNbHBIX OTHOATOMHBIX CIUPTaX. XUMUYECKUE
CBOWCTBA 3TaHOJIA: B3aUMOJICHCTBHE C HATPpHUEM, 00pa30BaHNE TPOCTHIX U CIOXKHBIX 2(pHUPOB,
OKHucJeHHuE B anbaeru. [Ipumenenune 3TaHosa Ha OCHOBE CBOMCTB. AJIKOTOJIU3M, €TI0 OCIIEICTBUS U
HpeAyNpexICHUE.

['muuepuH Kak mpeacTaBUTENb MHOTOATOMHBIX CIMPTOB. KauecTBeHHAs peakiysi HAa MHOIOaTOMHBIE
cnuptsl. [Ipumenenne rimnepuHa.

®enou1. Puznyeckue 1 XUMUIECKe cBoMCTBa ¢eHona. B3anMHoe BiMsHHE aTOMOB B MOJIEKYJIe
(eHoMa: B3aMMOIEHCTBHE C TUAPOKCUIIOM HATPHsI U @30THOW KHUCIOoTOH. [Ipumenenue genona Ha
OCHOBE CBOMCTB.

Aabaeruapl. [lorsatue 06 anpaernaax. AjbpIeruaHas rpymnmna Kak QyHKIHoHaIbHast. PopMabaeru u
€ro CBOMCTBA: OKHMCIIEHHE B COOTBETCTBYIOLIYIO KHCIIOTY, BOCCTAHOBJIEHUE B COOTBETCTBYIOLIUMI
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cnupt. [lonydeHne anbaeru1oB OKUCIEHUEM COOTBETCTBYIOIIUX CIIUPTOB. [Ipumenenue
(dopmainbaeruia Ha OCHOBE €ro CBONCTB.

Kap6onoBblie kuciaothl. [TonsTie 0 kapOoHOBBIX KucioTax. KapOokcunbHast rpymmna Kak
¢byHKUMOHaNIbHAA. ['OMONIOrnyeckuii psisi npeAeabHbIX 0JTHOOCHOBHBIX KAPOOHOBBIX KUCIIOT.
[Tonmyuyenne kapOOHOBBIX KHCIOT OKHCICHUEM allbJACTHIOB. XUMHUYECKHUE CBOMCTBA YKCYCHOU
KHCJIOTBI: O0IIME CBOMCTBA ¢ MUHEPAJIbHBIMU KUCIOTAaMH U peakuus stepuduxannu. Ilpumenenne
YKCYCHOM KHCJIOTBI HA OCHOBE CBOMCTB. BrICIINE )KUPHBIE KUCIOTHI HA IPUMEPE NAIIbMUTUHOBOU U
CTE€apUHOBOM.

2 | Caoxublie YQuUpsbI U Kupbl. [Tomyyerne croxxHbIX 3GUpoB peakiueit stepudukanmu. CroxHbIe 2
3¢upsl B Ipupoze, ux 3HaueHue. [IpuMeHeHne cioxHbIX 3(pUpoB Ha OCHOBE CBOMCTB.
XKupsr kak cnoxusie d¢upsl. Knaccudukanus sxupoB. XMMHYECKHE CBOMCTBA )KUPOB: THAPOIIU3 U
TUIPUPOBAHUE )KUIKUX KUPOB. [IpuMeHeHne )KUpoB Ha OCHOBE CBOWCTB. Mblna.
IIpakTnyeckoe 3ansaTue Ne 14 2
PactBopenue rimiepuHa B Bojie ¥ B3aumo/ielictere ¢ ruapokcuiom meau(Il). CoiicTBa yKCycHOM
KHCJIOTHI, O0IIIHE CO CBOMICTBAMU MHHEPATIBHBIX KUCIOT. Jl0Ka3aTenbCcTBO HENMPEAeIbHOIO XapaKTepa
AKHJIKOTO Kupa. BzaumoseiictBue riroko3sl ¥ caxaposbl ¢ rugpokcusom meau(1l). Kauectsennas peakuus
Ha Kpaxmal.
Tema 2.4 Conep:xxanue y4ye0OHOIro MaTepuaJia:
OA;:;:ISEI?; ?:;:me 1 | Amunbl. [Tonarue 06 amuHax. Anudarnyeckue aMHHbI, X KiacCU(UKAIUS 1 HOMEHKIIATypa. 2
COHEHIIS. AHUNMH, KaK OpraHH4ecKOe OCHOBAHHE. [Tonmyuenue aHunuHa u3 HUTpoOeH3oma. [Ipumenenue
Hoanvepb! || aHWIMHA HA OCHOBE CBOWCTB. AMHHOKHCJIOTBI }
Beaxu. [lepsuunas, BropruHasi, TpeTUYHAs CTPYKTYphI O€JIKOB. XMMHUYECKHE CBOWCTBA OEJIKOB:
TOpeHue, IeHaTypalys, THIPOJIN3, IIBETHBIC peakuuu. bruonornyeckue ¢pynkmuu 6enxos. [lommepsbl.
benku 1 nonmcaxapuabl Kak OUOMOINMEPHI.
IIpakTnyeckoe 3ansiTue Ne 15 2
OO6HapyxeHue 0elIKOB B MOJIOKE U B MSICHOM OyJIbOHE. XMMHUECKUE CBOMCTBA TIIOKO3bI, CaXapo3bl,
Kpaxmana. M3yueHnue cBOMCTB OENIKOB.
IIpakTnyeckoe 3ansaTue Ne 16
Pemenuie skcriepuMeHTaNbHBIX 3aa4 Ha UICHTU(UKALIMIO OPraHNYeCKUX coequHeHn. PacrioznaBanue 2
IJ1ACTMAcC U BOJIOKOH
JAnddepeHnupoBaHHbIi 3a4eT 2
MakcumaJjibHasi yueOHasi Harpy3ka (Bcero) 78
Oobs13aTesibHAsE AYIUTOPHAA y4eOHAasi HATPY3Ka (Bcero) 78
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Teopernueckoe oOyueHme

40

HpaKTI/IquKI/Ie 3aHATHUA

38
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3. YCJIOBUSA PEAJIMBALIMA ITPOI'PAMMBI JUCIIUITIJIMHBI
3.1. TpeOoBaHMsA K MUHUMAJIBHOMY MAaTE€PHAJbHO-TEXHHYECKOMY 00ecrne4eHHnI0

Peanuzanuu nporpaMmbl TUCIUIIIMHBI TpeOyeT HAIMUKs yueOHOro KaOMHeTa XUMUH.
B kabunere MOMKHO OBITH MYJIBTUMEAUHHOE 000PYIOBAaHUE, MTOCPEICTBOM KOTOPOTO YYACTHUKH
00pa3oBaTeNFHOIO MpoIlecca MOTYT MPOCMATPUBATh BU3YalIbHYIO MH(OpMAIHIO 10 (PU3KKe, CO3aBaTh
MPE3eHTALNH, BUJEOMaTepUabl U T. II.

B cocTaB kabuHeTa XMMHU BXOJUT JIaOopaTOpHs ¢ TaOOPaHTCKONH KOMHATOM.

O0opynoBanmne yueOHOro KaOMHeTa:
- MOCAJI0YHbIE MECTA M0 KOJIMYECTBY O0YUarOIIUXCS;
- pabouee MeCTO IpenoaBares;
- KOMIUIEKT Y4eOHO-HAIISIIHBIX TOCOOMH 110 y4eOHOM TUCIUIUINHE

Texnuveckue cpeacTBa 00y4eHus :
- HOYTOYK,
- IPOEKTOD,
- UIHTEpAaKTUBHAs JJOCKa
- MYJIbTUMEIUNHBIN IPOEKTOP, KOMIBIOTEP.

[Tepeyerr o0OpyIOBaHUS XUMHUYECKON 1a0OpaTOPUU COCTABJICH C Y4E€TOM TpeOOBaHWUU HOBBIX
roCyIapCTBeHHBIX 0Opa3zoBarenbHbIX cTanAapToB (PI'OC).
O0opynoBanue nadopaTopun U padoyux MecT JadopaTopuu:
- CTOJI TIPETIAPATOPCKUH C ITOJIKOU ISl PEaKTUBOB;
- mKad BHITSHKHOM Ta00paTOPHBIN (MPUCTEHHBIN).
- CTOJIbI YYCHHUYECKHE
- CTYJIbsI
- ”H()OPMAIIMOHHBIN CTCH]T
- IepuoanYecKas cucteMa Xxumudeckux snemeHToB J.1.MenneneeBa

- Ta6n1/1ua pacTBOPUMOCTHU KUCIIOT, coJie 1 OCHOBaHUM

Macirad 1 cTpyKTypa UCIIOJIb30BAHUS XMMHUECKUX IPOLIECCOB
DNEKTPOXUMHUECKUN Psijl HAIIPSHDKEHUH METaJlIoB

CTeKII0 B CTPOUTENLCTBE U apXUTEKType
[TUrMeHTHI B CTPOHUTEIILCTBE
MunepanbHble YA00peHHs

[TopTpeThl y4eHBIX- XUMHKOB, OMOJIOTOB

XUMHYECKHEe  pPEaKTHBBI, XHMHYECKas TIOCyAa, HarpeBaTeJbHBIC
puOOpBHI.

Anrteuka

3aIUTHBIE OYKH, IEPYATKH.

[TpuOops! 17151 IEMOHCTPALIMU 3aKOHA COXPAaHEHUS! M BELLECTB
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[TpuGop I1PB

[Tpubop /1 mosTydeHus: ra3000pa3HbIX BEIIECTB

3.2. UupopmannoHHoe o0ecniedyeHne 00yyeHust

[TepedyeHb pekOMEHIyeMbIX Y4eOHBIX U31aHuil, HTepHET-pecypcoB, HOMOIHUTENLHON JIUTEPATYPHI

OcHoBHasl JuTEpaTypa:

I. MaptsiHoBa T.B. Xumus : yueOnuk u npaktukym s CIIO / T.B. MapteiHoBa, 1.B.
ApramonoBa, E.b. 'onyHoB; - 2-e u3a., ucnp u gon. - M.: u3a. FOpant, 2019. — 368 c.

2. Epoxun IO.M. Xumus: yue6nuk g ctya.yupa.CIIO/ FO.M. Epoxun,- 16-e usn., crep. — M.:
u3a.eHTp Axagemus, 2011. — 400 c.

JlonoTHUTeIbHASI JIUTEpPaTypa

1. Jle6ener HO.A. Xumus: yuebnuk qist CIIO/ FHO.A. Jlebenes (u ap.); mox oOur.pea. I'.H.
®dageesa. — 2-e u3z., nepepad u non. — M.: FOpaiit, 2019. — 431 c.

3. I'muaka H.JI. O6mas xumus : yuyeOHoe mocobue /* H.JI. I'mmaka. — M3g.crep. — Mockga:
KHOPYVYC, 2019. - 750 c.

4. Taopuensu O.C. IlpakTukym 1o oOIIeiH, HEOPraHMYECKOM M OPraHMYEeCKOM XUMHH: Y4eO.
nocodue yist cTya. cpen. mpod. yued. 3aBeaenuii / 'abpuensa O.C., Octpoymon WU.I"., Jlopodeera H.M.
- M., 2018.

HNuTepHer pecypcebi:
1. DnextpoHHas oubimoreka y4eOHBIX MaTepUajoB 1o XUMMH:
http://www.chem.msu.su/rus/elibrary/
2. http://www.alhimik.ru/
3. https://him.1sept.ru/
4. https://media.foxford.ru/chemistry online/

5. http://window.edu.ru/ EnnHoe okHO mocTyna K ”HPOPMAIMOHHBIM pecypcam
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUA JTUCHUIIJIMHBI

KoHTpo1b M OLeHKa pe3yJabTaTOB OCBOCHUS yYEOHOM IUCIMIUIMHBI OCYLIECTBIISETCS
npernoiaBaTesieM B TPOIECCe MPOBEACHUS NMPAKTUYECKUX 3aHATHH W 1a0OpaTOpHBIX pPadorT,
TECTUPOBAHUS, & TAKXKE BBIMOJHEHHUS OOYYaIOIIMMHCA WHIMBHIYaJbHBIX 3aJaHHUH, MMPOEKTOB,

HUCCJIENOBAHNM.

Pe3yabTarsl 00y4yeHus
(oCBOCHHBbIE YMEHHSI, YCBOCHHbIE 3HAHMS)

®opMbl U METOAbI KOHTPOJISI U
OLICHKH Pe3YJbTATOB 00yUYeHUsl

YmMmern:

- HAa3bIBaATh: U3yYEHHBIE BELIECTBA 1o
«TPUBUATBHON WIH MeXIyHapOIHON
HOMEHKJIaTypaM;

[IpoBepka u aHanM3 NUCbMEHHBIX
JOMAIITHUX 3aJaHuil 1
CaMOCTOSTENBHBIX padoT M0 TEMaM:
«Knaccudukarus HeoOpraHUIeCKUX
COCIMHECHUM U UX CBOMCTBAY,
«YTIIeBOJAOPOABI U UX MPUPOTHBIE
HUCTOYHUKWY, «Kucmopoacoaepxanye
OPTraHUYECKUE COCTUHEHUSD.

- OIIpeesisiTh: BAJECHTHOCTh U CTENEHb OKUCIICHHS
XAMHYECKHUX BJIEMEHTOB, THII XHMMHYECKOH CBS3H B
COCIMHEHUAX, 3apsi HWOHA, MPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJI, TUIl KPUCTAJUIMUYECKON pPEeHIeTKH,
- XapakTep cpeabl B BOAHBIX PAaCTBOPAX, OKUCIUTENb
U BOCCTAHOBMTEINb,  HANpPaBICHHE  CMEUICHUs
paBHOBECHSI 10T BIUSHUEM Pa3TUYHBIX (PaKTOPOB,

- U30MEpPbI U TOMOJIOTH, MPUHAJIEKHOCTh BEILIECTB K
pa3HBIM KJIaCCaM HEOPTraHUYECKUX U OPraHUYECKUX
COEIMHEHMI; XapaKTep B3aMMHOTO BIUSHUS aTOMOB
B MOJIEKyJaX, THIIBl PEaKUUd B HEOPraHWYECKOH U
OpraHNYECKON XUMUU;

- XapakTepu3oBaTrb: s-, p-,
nonoxkeHuro B Ilepuoamueckoi
MengeneeBa, oOmme  XUMMYECKUE  CBOMCTBa
METAJUIOB,  HEMETa/UIOB,  OCHOBHBIX  KJIACCOB
HEOPTraHWYECKUX U OPraHUYeCKHX COCTUHEHUH;
CTPOCHHE M CBOWCTBA OPraHMYECKUX COEIUHEHUN
(YTJIeBOAOPOJIOB, CIHPTOB, (EHOJIOB, ABICTHIIOB,
KETOHOB, KapOOHOBBIX KHCJIOT, aMHUHOB,
aMUHOKHCIIOT U YTJIEBOJIOB);

- 00BSICHATDL: 3aBHCHMOCTH CBOMCTB XHMHUYECKOTO
JeMeHTa W O00pa30BaHHBIX KM BEHIECTB  OT
nonoxxenuss B Ilepuonnueckon cucreme JI.H.
Menneneena; 3aBHCHUMOCTh CBOMCTB
HEOPraHMYEeCKHX BEIIECTB OT HUX COCTaBa U
CTPOCHUS, MIPUPOTY XAMUYECKOU CBsI3WU,
3aBUCUMOCTh CKOPOCTH XUMHUYECKON peakiuu OT
pa3auuHBIX (DAKTOPOB, PEAKIIMOHHON CIIOCOOHOCTH

d-dJIEMEHTBI 10 HX
cucteme JI.H.

OPTraHMYECKUX COCIUHEHUH OT CTPOGHUS HUX
MOJIEKYT;
- BBINOJIHATH, XHMMHYECKHIl JKCHEPUMEHT IO

pacro3HaBaHHIO BaXKHEHUIITHX HCOPTaHNYECCKUX U

OneHka OCBOEHHBIX YMEHUH B XO71€
(GpOHTATIBHOIO OIIpoca U orpoca Mo
MHAWBUAYAIbHBIM 33JaHUSIM I10 TEME: «
CrpoeHue BemecTna.

IIpoBepka MUCHMEHHBIX TOMAIIHUX
3alaHuN 110 TemMe: « XUMUYECKHE
peakuumn».

WNupuBuayanbHbIA U GPOHTATBHBIH
OIIPOC B XOJI€ Ay JUTOPHBIX 3aHATHI 110
TeMe «OCHOBHBIE MTOHSTHS
OpPraHUYECKOM XUMUU U TEOPUU
CTPOEHHUsI OPTaHUYECKUX COCIUHEHUIN.

O1ieHKa OCBOCHHBIX YMEHHUH B XO/€
ornpoca MO WHIUBUIYyATbHBIM
3agaHusaM. [IpoBepka mMCEMEHHBIX
JOMAaIIHUX 3aJJaHuN

WuauBuyanbHbIA U GPOHTATBHBIN
OIIPOC B XOJI€ Ay JUTOPHBIX 3aHATHU

3KCHepTHa$I OLCHKA BBIITOJIHECHHBIX
Ja00OpaTOPHBIX M MPAKTHUYECKUX PadoT
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OpTraHU4YCCKUX BCHICCTB, IMOJYUYCHHIO KOHKPCTHBIX
BEIIIECTB, OTHOCSIIMXCA K H3YYECHHBIM KJaccam
COCIMHCHMI,

- IPOBOJUTH PACUYETHI [0 XUMHUYECKUM (popMmynam u
YPaBHEHUSIM PEAKIINIA;

- OCYLIeCTBJISAITH CaMOCTOSTEITbHBIN HIOMCK
XUMUYECKOH HH(OpManMu ¢  HMCIOJIb30BaHHEM
Pa3INYHBIX MCTOYHUKOB (CHPAaBOYHBIX, HAYYHBIX H
HAYYHO-TIOMYJISIPHBIX M3JIaHHUM, KOMIBIOTEPHBIX 0a3
JaHHBIX, pecypcoB MHTepHeTa); HCIOIB30BATH
KOMITBIOTEPHBIE TEXHOJOTMH JUIi 00paboTKH |
neperaud  XMMHYECKOM  WHpOpMamuu U ee
NPECTABICHUS B PA3ITUYHBIX OpPMaX;

AHanu3 BBITMIOJTHEHUSI PACcUETOB Ha
HAXO0X/IEHUE OTHOCUTENHHOM
MOJIEKYJISIPHOM Macchl, OIpeieieHne
MacCOBOM JOJIH XUMUYECKHUX
3JIEMEHTOB B CJI0’KHOM BEILIECTBE,
MacCOBOM JOJIH PACTBOPEHHOTO
BEIIECTBA.

DKcrnepTHast OLEHKa BbITIOJIHEHHBIX
pedepaTUBHBIX PabOT, KOHCIIEKTOB,
JIOTUKO-TUJJAKTUYECKUX CTPYKTYP

3HATh:

- POJib XMMHUM B €CTECTBO3HAHUM, €€ CBSI3b C
JpYTUMHU €CTECTBEHHBIMUA HayKaMH, 3HAaUCHHUE B
YKU3HH COBPEMEHHOTO OOIIECTBA;

- Ba)KHelIIMe XMMHYeCKHe IOHATHS: BEIIECTBO,
XMMHYECKHUU 3JIEMEHT, aTOM, MOJIEKYJIa, Macca
aTOMOB M MOJIEKYJ, HOH, PaIuKaJl, aJuIOTPOIIHS,
HYKJIHJIBI ¥ U30TOIIBI, ATOMHEBIE S-, p-, d-OpOuTaIIH,
XUMUYECKAsl CBS3b, SJIEKTPOOTPHUIATEIIBHOCTb,
BaJICHTHOCTb, CTETICHb OKUCIICHUS, THOPUIU3AIINS
opOuTanei, mpoCTpaHCTBEHHOE CTPOSHHE MOJIEKYI,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00beM
ra3000pa3HbIX BEIECTB, BEIIECTBA MOJIEKYJISIPHOTO
Y HEMOJIEKYJISIPHOTO CTPOECHUSI, KOMIUJIEKCHBIE
COEIMHEHMUS, TUCTIEPCHBIE CUCTEMBI, UICTUHHBIE
pacTBOPBI, ANEKTPOJIUTHYECKAS TUCCOLUALIMS,
KHCJIOTHO-OCHOBHBIE PEAKIIMU B BOJHBIX PACTBOPAX,
TUAPOJIN3, OKUCIEHUE U BOCCTAHOBIICHHE,
ANEKTPOIIU3, CKOPOCTh XUMHUECKOU PEaKIIMH,
MEXaHHU3M PEaKIU, KaTaJlu3, TeIUIOBOH 3P dekT
peaKIuy, SHTANBIN, TEIIOTa 00pa3oBaHus,
SHTPOIUS, XUMUYECKOE PABHOBECUE, KOHCTaHTa
paBHOBECHSI, YTIECPOAHBIN CKeNeT, QyHKIIMOHATbHAs
rpyIIa, TOMOJIOTHS, CTPYKTypHasi U
MIPOCTPAHCTBEHHASI U30MEPHSI, MHIYKTUBHBIA U
Me30MEepHBII 3 (HEKThI, HNEKTPOPHI, HYKICODHII,
OCHOBHBIE THIIbI PEAKIIUN B HEOPTaHUYECKOU U
OPraHUYEeCKOW XUMUHU;

- OCHOBHbIE 3aKOHbI XMMHMH: 3aKOH COXPaHEHUs
MAaCChI BEUIECTB, 3aKOH IMOCTOSIHCTBA COCTaBa
BemiecTB, [lepuoanueckuit 3akon [[.1. Menneneena,
3akoH ['ecca, 3akoH ABorajpo;

- OCHOBHbIC TEOPHUH XUMMHU: CTPOCHHUS aTOMA,

SKCHepTHaH OILICHKA BBITIOJTHCHHBIX
JIOTUKO-ANAAKTUYCCKUX CTPYKTYD

¢bpoHTaIBHBIN onpoc B (hopme
XUMHYECKOTO JUKTaHTa

WuauBuyanbHbIA U GpOHTATBHBIN
ONpPOC B XOJI€ ayTUTOPHBIX 3aHATHH MO
TeMe «OCHOBHBIE ITOHSTHS U 3aKOHBI
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XUMHUYECKOM CBSI3H, dJIEKTPOIUTUYECKON
JUCCOLIMAIINH, KUCJIIOT U OCHOBAHUM, CTPOCHHUS
OpPTaHMYECKUX ¥ HEOPTaHMYECKUX COCTUHEHHM
(BKITIOUYAST CTEPEOXUMHIO ), XUMUUYECKYI0 KHHETUKY U
XUMHYECKYIO TEPMOANHAMUKY;

- KJaccM(PMKALMIO H HOMEHKJIATYpPY
HEOPTaHUYECKUX M OPTaHNYECKUX COCTUHCHHIA,

- NPHPOAHbIE HCTOYHUKH YTIEBOJOPOIOB U
CHOCOOBI UX MEpepadOTKH;

- BelleCTBAa M MaTepHaJibl, IIMPOKO
HCIoJIb3yeMble B MPAKTHKE: OCHOBHBIE METAJLIBI U
CIUIaBBI, TpaduT, KBapll, MUHEPAJIbHBIE YI0OpEHHS,
MHHEpaIbHbIE M OPraHMYECKHUE KUCIIOTHI, IIETI0YH,
aMMHaK, yTJI€BOI0PO/bI, (DEHOJ, AaHIIUH, METAHOII,
3TAHOJ, STWICHIIINKOIIb, TIUIEPHH, hopmabaerna,
aleTanbJeT U], alleToH, III0K03a, caxaposa,
KpaxmaJ, KIeT4aTKa, aMIHOKHCIIOTHI, OEJKH,
HCKYCCTBEHHbIE BOJIOKHA, KAY4UyKH, I1JIaCTMAcCCHhI,
KHPBI, MbUIa 1 MOIOIIME CPEJICTBA;

XUMHN).

[IpoBepka MUCbMEHHBIX TOMAILTHUX
3aJaHui I10 TEMaM: « XUMHAYECKUE
peakuun», «Boxa. PacTBopsl.
DIEeKTpOIIUTHYECKAs] JUCCOLUALINS,
«XMMHYECKHUE PEAKLIUM.

AHanm3 NTUCbMEHHBIX TJOMAITHUX
3aJlaHuil ¥ CaMOCTOSITENIbHBIX PaboT 1o
temaMm: «Kiaccuduxanus
HEOPraHUYECKUX COSAUHEHUN U UX
CBOMCTBa», «YTJIEBOAOPOIBI U UX
MIPUPOJIHBIE UCTOUHUKWY,
«Kucnopozacoaeprxariye opranudeckue
COEAMHEHUS.

SKCHGPTHafl OILICHKA BBITTOJIHCHHBIX
JIOTUKO-ITUJAKTUIECKUX CTPYKTYP
10 TeEME: «YTJIEBOAOPOIBI U UX
IIPUPOIHBIE UCTOYHUKH»

DKcrepTHast OLeHKa BBITIOJIHEHHBIX
pedepaTuBHBIX pabOT, KOHCIIEKTOB,
JIOTUKO-TUJAKTUYECKUX CTPYKTYP,
MIPE3CHTALNMN.
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