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1. AHHOTAIUA
PaGouass mporpamma ydeOHOU muctmmuiuabl [1]].02 Xumwust sBIsSieTCS 4YacThIO
MIPOTPaMMBbI TIOJITOTOBKH CIEITUATMCTOB CPETHETO 3BEHA CPEAHETO MPO(PECCHOHATTEHOTO
oOpazoBanus no crnenuansHocTH 35.02.01 JlecHoe u JieconapkoBOe XO3SIMCTBO BXOJIUT
B IIUKJT 00111€00pa30BaTEIbHON MTOATOTOBKY U peasin3yeTcs B TeueHue 1 u 2 cemecTpa.
OcHOBO conepkannst y9eOHON JUCITUTUTHHBI XUMHUS SIBJISICTCS 3HAHKC
- BAKHEUIINX XUMHUUYECKUX MOHSITUMN: BEIIECTBO, XMMHUYECKUW JIIEMEHT, aTOM,
MOJIEKYJ1a, OTHOCHUTEJIbHBIE aTOMHAs M MOJICKYJIIpHAs MacChl, WOH, aJUIOTPONUs,
U30TOIbI, XMUMHUYECKAs  CBS3b, JJIEKTPOOTPUIATEIBHOCTh, BAJIEHTHOCTb, CTENEHBb
OKHUCJICHUS, MOJIb, MOJISIPHAsl Macca, MOJIIPHBIN 00beM, BEIIeCTBA MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOECHHUS, PACTBOPBI, JJIEKTPOJIUT U HEJIEKTPOJIUT,
BJIEKTPOJINTUYECKAS JUCCOLMAINS, OKHUCIUTEIb W BOCCTAHOBUTEINb, OKHCJIECHUE U
BOCCTAHOBJICHUE, TEIUIOBOM 3PGHEKT peakiuu, CKOPOCTh XUMHYECKOW pEeakiuH,
KaTajiu3, XUMHUYECKOE PABHOBECHE, YIJIEPOJHBIN CKeNleT, (yHKIMOHAIbHAS TpYIINa,
HW30MEpHsi, TOMOJIOT S,
- OCHOBHBIX 3aKOHOB XHMHUHU: COXPAHEHHsS MACChl BEILIECTB, IIOCTOSIHCTBA
COCTaBa, IIEPUOINIECKUN 3aKOH;
— OCHOBHBIX TEOPUM XHMHUHU: XUMHYECKOW CBS3M, BJEKTPOJIMTHYECKOUN
JIUCCOLIMALINY, CTPOCHUS OPTaHUYECKUX COCIUHEHHI;
— BOXHEUIIINX BEHIECTB U MATEPHUAJIOB: OCHOBHBIE METAJUIbl U CILIABBI; CEpHas,
COJIsTHAsl, a30THAsA M YKCYCHasl KUCJIOTBI; IIEJI0YM, aMMHUAK, MUHEPAJIbHBIE yI00pEHUs,
METaH, ATUJIEH, alleTHJICH, OEH30J1, 3TaHOJ, KUPbI, MbLIa, TJIFOKO3a, caxapo3a, Kpaxmali,
KJIETUaTKa, OCJIKH, UCKYCCTBEHHbIC U CHHTETUYECKHUE BOJIOKHA, KAYUYKH, TIJIaCTMACCHI;
YMeHue:
— Ha3bIBaTh M3YYEHHBIE BEIIECTBA [0 «TPUBHAIBHOI» WM MEXAYHAPOIHOMN
HOMEHKJIAaType;
— ONPEAETATH: BAJICHTHOCTh W CTEIEHb OKHUCJICHUSI XUMUYECKUX 3JIEMEHTOB, THUII
XMMHUYECKOUN CBSI3M B COCAMHEHUSAX, 3apsi NOHA, XapaKTEp CPeabl B BOJHBIX pacCTBOpPAx
HEOPraHMYECKUX COCIUHEHUN, OKHCIUTEIb M BOCCTAHOBHUTEIb, MPUHAMJIC)KHOCTH
BEIIIECTB K PA3JIMYHBIM KJIACCAM OPTraHUYECKHUX COCIMHEHHUI;
— XapakTepU30BaTh: JJIEMEHThl MaJIbIX TIEPUOJOB MO UX TMOJOXKEHUI0 B
nepuoandeckon cucreme J[. M. Menaeneena; o0mpe XUMHYECKHAE CBOMCTBA METAJUIOB,
HEMETAJJIOB, OCHOBHBIX KJACCOB HEOPTraHWYECKUX W OPraHUYECKUX COCIUHEHHUI;
CTPOEHHUE U XMMHUUYECKHUE CBOMCTBA U3YUEHHBIX OPTAHUYECKUX COCNHEHUN;
— OOBSICHSITH:
— 3aBUCUMOCTh CBOMCTB BELIECTB OT HMX COCTaBa W CTPOCHUSA; HPUPOLY
XUMHYECKUX CBSI3€M (MOHHOM, KOBAJICHTHOM, META/UTMYECKOM), 3aBUCUMOCTb CKOPOCTH
XUMUYECKON pEeaKkIMu ¢ TMOJOKEHUSI XUMHUYECKOrO PABHOBECUS OT Pa3IMYHBIX
(bakTOpoB;
— BBITIOJIHATh XUMHUYECKUM OSKCIEPUMEHT I10 PAaCclO3HABAHUIO BAXKHEHIINX
HEOPraHMYECKUX U OPTaHUYECKUX BEILIECTB;
- OPOBOJUTh  CAMOCTOSITENBHBIA ~ TOMCK  XMMHUYECKOM  HMHpOpMalUU  C
UCIIOJIb30BAHUEM  PA3JIMYHBIX  HMCTOYHUKOB  (HAYyYHO-TIOMYJSIPHBIX  M3JIaHUH,
KOMITBIOTEPHBIX 0a3 IaHHbIX, pecypcoB UHTepHeTA);



— MCIIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJOTMHM [UJIsi OOpaOOTKM U Tepenadu
XUMHUYECKON HHPOPMAIUH U €€ TIPECTABICHUS B Pa3IMUHbIX hopMax;
- UCIIOJIb30BaTh MPUOOpPETEHHbIE 3HAHUS W YMEHUS B  IPAKTUYECKON
NESATEIbHOCTY W TIOBCEIHEBHOM KU3HU JUIsI OOBSICHEHHS XHWMHUYECKHX SIBIICHUH,
MPOUCXOMAIINX B MPHUPOJE, ObITY U Ha MPOU3BOACTBE; OMPENEICHUS BO3MOXKHOCTH
NPOTEKaHUSI XUMHUYECKUX TMPEBpAlllCHU B pa3IUYHBIX YCIOBUSAX M OIEHKH HUX
MOCJIEJICTBUI; SKOJOTUYECKH IPAMOTHOTO MOBEJACHUS B OKPY’KAIOIIEH Cpejie; OLIEHKH
BJIUSIHUS XMMHYECKOTO 3arps3HEHHs] OKpYXKarolled cpeibl Ha OpraHu3M YejoBeKa U
ApyTHe KUBbIE OPTaHU3MBI; O€30MacCHOTO OOpalleHusT ¢ TOPIOYMMH M TOKCHYHBIMH
BEIIECTBaMH, J1abopaTOPHBIM 00OpPYAOBaHHWEM; NMPUTOTOBJICHHUS PACTBOPOB 3a/IaHHOM
KOHLIGHTpauu B OBITY M Ha MPOU3BOJICTBE; KPUTUYECKOM OLIEHKH JOCTOBEPHOCTH
XUMUYECKON MH(POPMALIMH, TOCTYMAONIEH U3 Pa3HbIX HCTOYHHUKOB.

CopeprkaHre JUCHUIUIMHBI BKIIOYAET U3yUYECHHE CIAEAYIOINX TEM (pa3iesioB):
Pazpen: OOuias u HeopraHu4ecKas XUMHs
1. OcHOBHbIE OHATHUS U 3aKOHBI XUMHUH
2. Ilepunonnueckuii 3akoH u Ileproauyeckas cucreMa XUMUYECKHUX 3JIEMEHTOB
J.. MenneneeBa 1 CTpOCHHUE aTOMA.

3. CrpoeHue BeniecTna.

4, Bona. PacTBopbl. DiiekTponuTudecKas JucCoUaIms.

5. Kiaccudukanust HeopraHU4eCKuX COeTMHEHUN U UX CBOMCTB.
6. XUMHUYECKHUE PEaAKITUH.

1. MeTanisl 1 HEMETAJUIBL.

Paznen: Oprannueckas Xxummus.

1. OCHOBHBIC IOHATHSI OPTAHUYECKONW XUMHUHU U TCOPHUS CTPOCHUS OPTaHUYECKHUX
COCJIMHCHMH.

2. VYTIIeBOIOPOIBI U UX MIPUPOTHBIE UICTOYHUKH.

3. Kucnopoaconepkaiiye opraHM4ecKue COeTMHECHMUS.

4, A30TcojepxKallie opranndeckue coequaenus. [lonumepsl.

OO6muit 00beM yueOHOM Harpy3ku 1o AucIHuIuimHe coctapmsgeT 303 yaca, Harpy3ka BO
B3aMMOJICUCTBHHM C npenoaasatenem - 202 gaca, camocTtositesnbHON paboTei- 101 gac.

Texymuii KOHTPOJb YCIEBAEMOCTH OCYIIECTBISIETCS B TPOLIECCE MPOBEICHUS
MPAKTUYECKUX 3aHATHH U 0OECTIeUMBACT OIEHWBAHHWE XOJa OCBOCHHS JIWCIMILIAHBI.
@opMBI  TEKYIIETO KOHTPOJII YCIIEBAEMOCTH: TECTUPOBAHHWE, YCTHBIH OMPOC,
BBITIOJIHEHHE J1a0OpaTOpHBIX pPabOT, BBHIMOJHEHHWE U 3alUTa OOYYAIOIIMMUCS
WHIUBUYaJTbHBIX 3aIaHHH, POCKTOB, UCCIICIOBAHUN U JP.

dopma MPOMEKYTOUYHOU ATTECTALIUU - DK3aMEH.



2. OBIIIASI XAPAKTEPUCTUKA YYEBHOM JUCIIUITJINHBI.
2.1 Mecto IMCHMIUIMHBI B CTPYKType OCHOBHO#i mpodeccHOHATbLHOM
00pa3oBaTeJIbHOM MPOrpaMMbI- MPOrpaMMe MOATOTOBKH CIENMATMCTOB CPeIHEro
3BeHA:
Vuebnas mucummmHa I[1].02 Xwmus oTHOCHTCS K 0a30BBIM JIHUCIUILIMHAM
0011e00pa3oBaTebHON MOATOTOBKA U BXOJUT B COCTaB 0a30BBIX AUCITUIUIMH (Z1ajee

oY JI).

2.2 Henu wm 3aga4d JUCHMILVIMHBI — TpPe0OBAHMS K pPe3yJbTaTaM OCBOEHHS
TUCIHUNJIMHBI:

Conepxxanue mnporpammbl yueOHOM muctuiuinabl [1J[.02 Xumus HamnpaBiieHO Ha
JTOCTHKEHUE CIEAYIONIUX Yyeel.

- dbopmupoBaHne y OOYyYaIOMIMXCS YMEHHUS OIICHHBATh 3HAYUMOCTH
XUMHUYECKOTO 3HAHUS JIJIST KAKIOTO YETIOBEKa,

- dbopmupoBaHUEe Y 00YYAIOIIUXCS 1IEIOCTHOTO TIPEJICTABIICHUSI O MUPE U
POJIM XUMHUH B CO3/IaHUHM COBPEMEHHOM €CTeCTBEHHO-HAYYHOW KapTUHBI MUPA; YMEHUS
OOBSACHATH OOBEKTHI M TIPOILIECCHl OKPYXKAIOIIEH JIeHCTBUTEIBLHOCTH: MPUPOIHOM,
COIMAJIBHOM, KYJIBTYPHOM, TEXHUYECKOW CpEJIbl, - MCMHOJb3Yys JUIsl 3TOr0 XUMHYECKUE
3HAHUS;

- pa3BUTHE y OOYYAIOIIMXCS YMEHUW pa3iaudarh (PakTel W OICHKH,
CpPaBHUBATH OIICHOYHBIC BBIBOJIBI, BHJIECTh WX CBSI3b C KPUTCPUSMH OIICHOK M CBS3b
KPUTEPUEB C OMPENICTICHHON CUCTEMOM LEHHOCTEH, (OopMyIupoBaTh U 0OOCHOBBLIBATH
COOCTBEHHYIO MO3UIIUIO;

— npruoOpeTeHre 00YyJaIONMMUCS OTbITa PA3HOOOPA3HOU AESITEIHHOCTH,
MO3HAHUS U CAMOTIO3HAHMS; KITIOYEBBIX HABBHIKOB, UMEIOIIUX YHUBEPCATHLHOE 3HAUCHHE
JUISL  Pa3JIM4YHBIX BUJOB JESATEIBHOCTH (HABBIKOB PEIICHUS] TPOOIEM, TPUHITHUS
pelIeHui, ToucKa, aHaiau3a u oopaboTku MHGOPMAIIMU, KOMMYHUKATUBHBIX HABBIKOB,
HABBIKOB HW3MEPEHU, COTPYAHHYECTBA, OE30MAaCHOrO OOpalieHusi C BEIIECTBAMHU B
MTOBCEIHEBHOM KU3HU).

OcBoenue conepxanus ydeOHou mucuumuinabl [1/].02 Xumus oOecrneunBaer
JTOCTUKEHUE CTYJEHTAMHU CJICIYIOIIUX PE3YIbTATOB:
o JTUIHOCTHBIX
JI1 - 9yBCTBO TOPAOCTH M YBaXXCHUS K HMCTOPUU M JOCTHIKCHHUSM OTCUCCTBEHHOMN
XUMUYECKON HayKH, XUMHUYECKA TPaMOTHOE TIOBEACHHE B MPOo(EeCCHOHATBHON
JIESTETLHOCTH U B OBITY MPH 0OpaIeHuU ¢ XUMUYECKUMU BEIIECTBAMH, MaTepraIaMu U
MIPOIIECCAMH;
JI2 - rOTOBHOCTH K MPOAODKCHHIO OOpa30BaHMsI M TOBBINICHHS KBadu(pUKAIUU B
n30paHHON TPO(ECCHOHANBHON JEATETPHOCTH W OOBEKTUBHOE OCO3HAHUE POJHU
XUMUYECKUX KOMIIETEHITUN B ATOM;
JI3 - yMmeHue HCHOJIb30BaTh JOCTHKEHHS COBPEMEHHOW XHMMHUYECKOW HAyKU U
XUMUYCCKAX TEXHOJIOTMH [ TIOBBIIICHUS COOCTBEHHOTO HWHTEUICKTYaJIbHOTO
pa3BUTHS B BEIOpaHHOM NpodecCuoHaIbHOM IeATeNbHOCTH;
o MeTanpeaMETHBIX:
M1 - ucnonb30BaHWE Pa3TUYHBIX BUIOB MO3HABATEIILHON NEATEIHHOCTH W OCHOBHBIX
WHTEJUICKTYalIbHBIX ~Omeparuii  (IOCTaHOBKHM 3ajaud, (OpMyIUpOBaHUS THUIOTE3,



aHaJIM3a U CUHTE3a, CPaBHEHUs, 000OIEHHS], CHCTEMATU3A1H, BBISIBJICHUS IPUYUHHO-
CJIEICTBEHHBIX CBSI3€H, IOUCKA aHAJIOroB, (DOPMYIMPOBAHUS BHIBOJOB);
M2 - niig peuieHus MOCTaBICHHOMN 3a/1aud, IPUMEHEHUE OCHOBHBIX METOJIOB IMO3HAHUS
(HaOmroleHMs, HAYYHOTO OJKCHEPUMEHTA) JUIsl HW3YYEHUS PA3IMYHBIX CTOPOH
XUMHUYECKUX OOBEKTOB U TMPOILIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOIUMOCTD
CTAJIKUBATHCS B MPOQECCUOHANBHOM cdepe;
M3 - HCHONB30BAHME pPA3JIMYHBIX HCTOYHHMKOB JUIA IIOJIYYEHUS XUMHUYECKON
UHpOpMalMU, YMEHHUE OLEHUTh €€ JOCTOBEPHOCTb ISl JOCTHKEHHUS XOPOLIMX
pE3yJIbTaTOB B MPOPECCUOHANIBHOM Cdepe;

o MIPEAMETHBIX:
[11 - chopMUPOBAHHOCTH TPEACTABICHUNA O MECT€ XUMHUHU B COBPEMEHHOW HAy4HOM
KapTUHE MHpa; T[OHMMAaHHE pOJM XHUMHM B (OPMUPOBaHMM Kpyrozopa u
(YHKIMOHATBHOW TPAMOTHOCTH YEJIOBEKA JIJISl PEIICHUS TPAKTUYECKHUX 3a/1ay;
[12 - BnageHne 0CHOBOMOJIAralOIMMU XUMUYECKUMH MOHATUSAMU, TEOPUSIMH, 3aKOHAMU
M 3aKOHOMEPHOCTSIMU; YBEPEHHOE II0JIb30BaHUE XHMHYECKOM TEpPMUHOJIOTHEH U
CUMBOJIMKOM; BJIaJIeHUE OCHOBHBIMU METOJaMH HAYYHOT'O NTO3HAHUS, UCIIOJIb3yEMbIMH B
XUMUHU. HaONIOJAEHUEM, ONHCAHUEM, HM3MEPEHUEM, OKCIIEPUMEHTOM; YMEHHUE
oOpalaTeiBaTh, OOBICHATH pPE3YJbTaThl IMPOBEIECHHBIX ONBITOB U Ji€JaTh BBIBOJIBI,
TOTOBHOCTb U CLIOCOOHOCTh MPUMEHSTH METOIbl TO3HAHUS MPU PEILIEHUH MPAKTUYECKUX
3azay;
[13 - chopmMupoBaHHOCTH yYMEHHS AaBaThb KOJIMYECTBEHHBIE OLIEHKH U IPOU3BOAUTH
pacyeTsl 10 XUMUYECKUM (popMyJiaM U YPaBHEHUSIM;
[14 - BnajeHue mpaBUIaMH TEXHUKH OE30MAaCHOCTH MPU HCIOJIb30BAHUU XUMHUECKHUX
BELIECTB;
I15 - chopMuUpOBaHHOCTH COOCTBEHHOM TMO3MIIMM IO OTHOIICHHI0 K XHUMHUYECKOU
nH(popMauu, NoJy4aeMoi U3 pa3HbIX HCTOYHUKOB.



3.CTPYKTYPA U COJEP)KAHUE YYESFHOM TUCIUILINHBI

3.1 O6beM yueOHOI TMCUMILIMHBI M BUABI Y4e0HOil padoThl

Buj yueOHoil padoThl

O0BeM B yacax

O06beM yueOHOM THCHMTIIHHBI 303
CymmapHasi yyeOHasi HAarpy3Ka BO B3aUMO/IeiiCTBUH C MpenojaBarejieM 202
B TOM YHCIIE:

JIEKIIUU 134
1a00paTOpPHEIC 3aHATHS (eciu npedycmMompeHvl) -
MIPAKTUYECKHE 3aHATHS 68
KOHTPOJIbHBIE Pa0OTHI (eciiu npedycmompeHul) -
KypcoBas paboTa (IpOeKT) (eciu npedycmomperst) -
CamocTrosiTejibHasi paboTa, B TOM YHCJIe: 101
BBINOJIHEHUE WHAWBUYATBHOTO MPOEKTA 36
[TpomexyTouHas aTTecTanus -
HTorosast popma KOHTPOJIS 9K3aMeH




3.2. TemaTu4yecKUi NJIAH U COAEPKAHNE YUeOHON AUCHUIIMHBbI XUMHUSA

Coaepixanue yueOHOro MaTepuaJa, JjaboparopHblie padoThl M NPAKTHYECKHE O0bem Yposenn
HaumeHnoBaHue pa3jesioB u TeM
3aHATHSA, CAMOCTOSATEIbHAs1 padoTa 00y4arommxcst 4acoB OCBOCHMA
1 2 3 4
Beenenue Copaeprxanue y4eOHOTro MaTepuasa 2
1 | Hayunble MeTOABl IO3HaHMSI BEIIECTB M XMMUYECKHUX sBJIeHMH. Poib
HKCIIEPUMEHTA U TEOPUU B XUMHUU. MOJEIMPOBAaHUE XUMUUYECKUX ITPOLIECCOB.
[lenn u 3a/1a4n U3y4EHUs XUMUU.
Pa3nen 1. O6masi 1 HeopraHuyeckasi XUMHs 128 2
Tema 1.1. OcHOBHBIE MOHATHUS U Copaepxxanue y4yeOHOro MaTepuaJia 6
3aKOHBI 1 | OcHOBHBIE OHSTHSI U 3aKOHBI XUMHH.
2 | PacuerHple 3a7a4M Ha HAXOXKICHHWE OTHOCUTEIILHOW MOJIEKYJISPHOW MAaccCHl,
OIpeJieIeHue MacCOBOM JI0JIM XUMHUYECKUX IEMEHTOB B CJI0)KHOM BEILECTBE.
CamocrosiTeibHas padoTa 00y4almMXCcst 2 3
1 | CocraBieHue 31eKTPOHHBIX (popMyil. Beuuciienue yrcia HEHTPOHOB B aTOME.
2 | Beruucnenusi, CBA3aHHBIC C KOJIMYECTBOM BEIIECTBA.
Tewma 1.2. Ileproauyeckuii 3aK0H U Conep:xanue yueOHOIro MaTepHaJia 4 2
Ilepunonnueckas cucrema 1 ‘ ITepunonnueckuii 3akoH [I.M. Menneneesa u CTpOCHHUE aTOMA.
XMMHYECKHX d1eMeHToB JI. 1. CamocTtosiTeibHAas padoTa 00y4yal0mMXcst 2 3
Menzerneesa u cTpoeHHE aToMa 1 | CocraBieHue 3JIeKTPOHHBIX U 3JIEKTPOHHO-TpaduIeckux HopMya XUMHYECKUX
AJIEMEHTOB.
Tema 1.3. Ctpoenue BemecTsa Copaepxxanue yueOHOro MaTepuasa 8 2
1 | Buaer xuMmnueckoi CBSI3H.
2 | UncThie BelIeCTBA M CMECH.
3 | JlucnepcHble CUCTEMBI.
JlabopaTopHble 3aHATHUS 4
1 [TpuroroBneHue cycrneH3un kapOoHata KajblMsg B Boje. O3HaKOMIJIEHHE CO
CBOMCTBAMM TUCHEPCHBIX CUCTEM.
CamocrtosiTeibHast padoTa 00y4alOIMXCs 2 3
1 BremonHenne 3amady ¢ XMMHUYECKMM — B3aWMOJIEWCTBUEM  PacTBOPOB.
[TpuroTroBiaeHNE pacCTBOPOB C ONPEAECICHHBIMU KOHIIEHTPALMSIMH.
Tema 1.4. Boma. PacTBOpHI. ConeprxkaHue y4e0HOro Marepuasa 6 2

3HCKTpOJII/ITI/I‘-ICCKa}I JUucconranusa

1 | Boxa. PactBopsl. PacTBOpenue.

2 3J'ICKTpOJ'H/ITI/ILICCKa$I JUCCOLMalus.




Coaepixanue yueOHOro MaTepuaJa, JjaboparopHblie padoThl M NPAKTHYECKHE O0bem Yposenn
HaumeHnoBaHue pa3jaesioB u TeM
3aHATHSA, CAMOCTOSATEIbHAs1 padoTa 00y4arommXxcst 4acoB OCBOCHMA
1 2 3 4
IIpakTH4eckue 3aHATHS 4
1 \ [TpuroroBiieHre pacTBOpa 3alaHHON KOHLIEHTPALMH.
CamocTtosiTeibHass padoTa 00y4al0IMXCst 2 3
1 | Bemonnenue ypaBHeHu#d cryneHuatoil aucconmanuu  HszPOs, KH2POg,
KoHPOs.
Tema 1.5. Knaccudukarus Conep:xanue yueOHOro MaTepHaJia 8 2
HEOPraHUYECKUX COCTUHEHUHN U UX 1 | Okcuibl 1 UX CBOWCTBA.
CBOMCTBa 2 | OcHOBaHUS M X CBOMCTBA.
3 | KucaoTsl 1 X cBOMCTBA.
4 | Conu u MX CBOICTBA.
IlpakTHyeckune 3aHATHS 4
1 | Peruenne 3a1a4 Ha MOJTy4eHHE B PACTIO3HABAHHE BEILECTB.
JlabopaTopHble 3aHATHUS 8
1 | UcnbiTanue pacTBOPOB KUCIOT MHIUKATOpaMu. B3aumoneiicTBue MeTamioB cC
KHuciioraMu. B3anMoaeiicTBre KHUCIIOT ¢ OKCHIaMH METAIOB. B3anMoelicTBre
KHCJIOT C OCHOBaHUsIMU. B3auMoielicTBUE KUCIIOT C COJISIMH.
2 | McnipiTanne pacTBOPOB IIe0Yel HHIUKATOpaMu. B3anmoseiicTBue mienoueii ¢
coysiMU. Pa3nokeHne HepaCTBOPUMBIX OCHOBAHUI.
B3anmoneiictBue coneit ¢ metaiuiamu. B3anmoneincTere coieit Ipyr ¢ Apyrom.
I'maponus coiel pa3IuyHoOro THIA.
CamocTtosiTesibHAas padoTa 00y4YalOMXCcs 2 3
1 | Pemenue pacueTHbIX 3a/1a4, XUMUYECKUX peakuuid. CuctemMaTu3anus 3HaHUH 0
KJIaCCU(pUKALMU HEOPTAaHUYECKUX BELIECTB M UX COCTMHEHHH.
Tema 1.6. Xummnueckue peakuuu Copaepxxanue y4eOHOro MaTepuaJa 16 2
1 | OkucauTeNbHO-BOCCTAHOBUTENBHBIE PEAKIUH.
2 | DHepreTHKa XMMHYECKHUX PEaKITHi.
3 | CKOpOCTh XUMHUYECKUX PEAKLIUH.
4 | OOpaTUMOCTh XUMUYECKUX PEAKITUH.
JlaGopaTopHble 3aHATHSA 4
1 \ [TpoBeneHNE pa3aIM4HbIX TUIIOB XUMHUYECKUX PEAKIUI.
IIpakTnyeckue 3aHATHS 4




Coaepixanue yueOHOro MaTepuaJa, JjaboparopHblie padoThl M NPAKTHYECKHE O0bem Yposenn
HaumeHnoBaHue pa3jaesioB u TeM

3aHATHSA, CAMOCTOAITEIbHAA PadoTa 00y4aroIIUXCH 4acoB OCBOCHHA
1 2 3 4
1 ‘ Pemenue 3a1a4 Ha CKOPOCTh XUMUYECKUX PEAKLIUN.
CamocTosiTejibHasi padoTa 00y4YarIHuXCsl 2 3

1 | Pemenue 3amady Ha TepMOXMMHUYECKHE pacdeTbl. PakTOpbl, BIUSIOLIUME Ha
CKOpPOCTb XMMMUYECKOW peakuuu. PemieHue 3agad 1o XMMUYECKON KHUHETHUKE.
Buppl katanusa. Penienre 3a1a4 Ha XMUMHYECKOE PABHOBECHE.

Tema 1.7. MeTaibl © HEMETAJUIbI Conep:kaHue y4eOHOT0 MaTepHuaJia 8 2
1 | O6mas xapakrepuctrka MertamioB. CriocoObl UX MOJTYYEHHUS.
2 | O6mas xapakrepuctuka HemeramioB. CriocoObl HX TOTyUYSHHUS.

IlpakTHyeckne 3aHATHS 4
1 | [lonyueHue, cobupaHue U pacio3HaBaHUE ra3oB.
2 | Pemenue skcriepuMeHTAIbHBIX 33/1a4.
JlabopaTopHble 3aHATHUS 4
1 | 3akanka u ormyck cranu. O3HaAKOMJIEHHE CO CTPYKTypaMH Ceporo u 0esnoro
yyryHa. PacniosnaBanue pyn xenesa.

CamocTosiTe/ibHas padoTa 00y4arIuXcs 8 3
1 | OrpaboTka yMmeHHI pemiaTh 3a/add, COCTaBJIATh YpPaBHEHUS peakuud ¢
Y4aCTHEM METAJIOB M HEMETAJIIOB.

2 | I'enetnueckas CBsA3b MEXKIY KJIACCAMHU HEOPTaHUYECKUX COSTMHEHUH.

3 | BeimosnHeHNe WHAMBHYATBHOTO MPOEKTA 110 TUCIHILIINHE 16
Pa3nes 2. Oprannyeckasi XMMHSA 173 2
Tema 2.1. OCHOBHBIE TOHATUS Copaepxxanue y4yeOHOIro MaTepuasia 6
OpraHUYeCKON XMMHUH U TEOPUS 1 | [IpenMer opraHuyecKON XUMUHU.
CTPOEHHUS OPTaHUYECKUX COCTUHEHUM | 2 Teopust ctpoeHust opranudeckux coenuHennii A.M. bytieposa.
CamocTosiTeJIbHAsi pad0oTa 00yYalomMXCcst 8 3

1 | Pemenue 3a1au Ha BBIBOJ (JOPMYJI OPTaHUYECKUX BEILIECTB.
OnpeneneHue OpraHNYECKUX BELIECTB K JAHHOMY KJIACCY.

N

Tema 2.2. YraneBonopoas! 1 UX Copaepxxanue y4eOHOro MaTepuaJia 28 2
NPUPOHBIE NCTOYHUKH AJIKaHBI.
[{rK0aIKaHBI.
AJIKEHBI.

JIMeHbl U Kay4dyKH.

ArIWIN|F




Coaepixanue yueOHOro MaTepuaJa, JjaboparopHblie padoThl M NPAKTHYECKHE O0bem Yposenn
HaumeHnoBaHue pa3jaesioB u TeM

3aHATHS, CAMOCTOSITEIbHASI paGoTa 00yJYaIIMXCst 4acoB OCBOEHMHS
1 2 3 4
5 | AJIKUHBL
6 | ApcHBI.
7 | IlpupoHbie UCTOYHUKH YTIIEBOJOPOJIOB.
IlpakTHYeckne 3aHATHSA 8

Pacuernbie 3amaun. Haxoknenue MoJekynspHOW (opmynbl ra3000pa3HOro
1 | yrneBogopoga Mo €ro IUIOTHOCTH M MacCOBOM JI0JI€ 3JIEMEHTOB WJHM 110
MPOJYKTaM CTOPaHMsL.

CamocrosiTesibHas padoTa 00y4YaIuXxcst 10 3
Penrenune 3am1a4 Ha BBIBOJ (OPMYJI OPraHUYECKHX BEIICCTB IO MPOAYKTaM HUX

! cropanusl. ['eHeTnyeckas cBsi3b YII€BOJIOPO/IOB.
Tewma 2.3. Kucnopoacoaepxaiiue Coaep:xanue yue0HOro MaTepHaJia 24 2
OpPTraHUYeCKHEe COSAMHEHUS 1 | OgHOATOMHBIC 1 MHOTOATOMHBIE CITUPTHI.

2 | denou.

3 | Anpaerunesl.

4 | KapOoHOBBIE KUCIIOTHI.

5 | CnoxxHbI€ 3UPBI U KUPBI.

6 | YrneBospl.

JlabopaTopHble 3aHATHS 10

1 | PacTBOpeHume rauneprHa B BoJie U B3auMoaeicTBue ¢ ruapokcuiom meau(Il).

2 | CpoiicTBa YKCYCHOﬁ KHUCJIOTHI, 06H_[I/Ie CO CBOMCTBaMH MHHCPAJIbHBIX KHUCIIOT.

CamocrosiTeibHas padoTa 00y4al0IIMXCs 3
1 [TocTpoenue ¢opMyn OpraHMYECKMX BEIIECTB IO Ha3BaHUSAM M Ha3BaHUE 10
BeniecT 1o ¢opmynaM. CoctaBienue hopMyl H30MEPOB U TOMOJIOTOB.

Tewma 2.4. AzoTconepxarniue Coaep:xkaHue yueOHOIro MaTepHuaJia 18 2
OpPraHUYeCKHe COCTUHEHHS. 1 | AMUHBL
[Tomumepsbl 2 | AMMHOKHCIIOTEHI.

3 | benku. buonoruyeckas posib OEIKOB.

JlaGopaTopHble 3aHATHSA 6

1 | PactBopenne OenkoB B Boje. OOHapykeHHE OEIKOB B MOJIOKE U B MSCHOM
oynbone. JleHaTypaius pacTBopa O6elka KypuHOTo siiflla CIHPTOM, pacTBOpaMHU
COJIEH TSKEJIBIX METAJUIOB U IIPU HAIPEBAHMH.




Coaepixanue yueOHOro MaTepuaJa, JjaboparopHblie padoThl M NPAKTHYECKHE O0bem Yposenn
HaumeHnoBaHue pa3jaesioB u TeM
3aHATHSA, CAMOCTOSATEIbHAs1 padoTa 00y4arommXxcst 4acoB OCBOCHMA
1 2 3 4
IIpakTH4eckue 3aHATHSA 8
1 | Pacuernbie 3anaun. HaxoxaeHne MaccoBO#i 10JTH BELIECTBA.
CamocTtosiTeibHass padoTa 00y4al0IMXCst 17 3
1 | I'eneTnueckasi CBsI3b A30TCOAEPIKAIIMX OPraHUYECKUX BeIECTB. PacueTHble
3ajauu.
2 | BoimosnHeHue ¥ 3an1UTa MHIMBUAYAITBHOTO IPOCKTA MO JUCHIUILUINHE 20
BCEI'O 303




4. YCJIOBMS PEAJIN3AIIMA YYEBHOM JTUCITATIINHBI

4.1. MaTepuajibHO-TeXHHYECKOe ol0ecredeHre y4eOHO0i I CHMITHHbI

Kabuner xumun

Kommext mebenu 1151 yueOHOro mporecca.

MynbpTuMeuitHOE 00O0pYAOBaHUE: TEPCOHANBHBIA KOMIBIOTEp - lmr. (mporeccop
IntelPentiumE2140/512Mb/160Gb/CR/DVD+RW).

[Tporpammuoe obecrieuenue: Microsoft Access (murensus NelM123460); Microsoft
Office Standard (mumensus Ne66059532 OPEN 96044930ZZE1711); Microsoft Project
Professional (munensust NeIM123460); Microsoft Visio Professional (nuuensus
NeIM123460); Microsoft Visual Studio Enterprise (munen3ust NeIM123460); Microsoft
Windows Enterprise (numensus NelM123460); Arent Dr.Web (mumensus Ne QS34-
HC7C-SD53-K5L2); kommiuekt TAPAHT—Macrep (mumensus Nel2—-40272—000898);
xkomiuiekT I1O ays pelmieHuss OCHOBHBIX IOJIb30BATENIbCKUX 3aiad (CBOOOTHO pacrp.
[10); cnpaBounas npaBoBas cucrema «KoncynbranT Ilntoc» (koHTpakT Ne2025 CB 2
ot 24.12.2024r).

CpenctBa 00y4eHHS: KOMIUIEKT Pa3AaTOYHOTO MaTepuaia, TaONWIbl U TUIaKaThl IO
XHMHH, CTeH]I Tabnuia MenaenaeeBa; Ha0Op Mpe3eHTAIMI 10 pa3ieiaM XUMHH.

424007, Pecrry6imka Mapwit D, r. Momkap-Oua, yi. ITpoxoposa, 1. 31, ka6. 311

Y4eOHas 1adbopaTopust

KommuexT meOenu 11t yaeOHOTro mnpoiiecca.

MynbeTumenuitnoe o6opyaoBaHue: mpoekTop MyiabTuMeauiHbi Sanyo PLC- XD 2600,
nepeHocHoi HoyTOYk Easynote TE 11 HC.

[Iporpammuoe oOecrieuenue: Microsoft Access (umensust NelM123460); Microsoft
Office Standard (mumiensus Ne66059532 OPEN 96044930ZZE1711); Microsoft Project
Professional (nmuriensust NeIM123460); Microsoft Visio Professional (nuiieH3us
NelM123460); Microsoft Visual Studio Enterprise (nmunensust NeIM123460); Microsoft
Windows Enterprise (nmunensust NelM123460); Arent Dr.Web (nmuuensus Ne QS34-
HC7C-SD53-K5L2); xommnekt TAPAHT—Macrep (munensus Nel2—-40272-000898);
koMmruiekT 1O nmis pemieHus: OCHOBHBIX MOJI30BAaTENIbCKUX 3a7ad (CBOOOJHO pacmp.
[10); cnpaBounas npaBoBas cucrema «KoncynbpranT ITntoc» (konTpakT Ne2025 CB 2
ot 24.12.2024r).

CpenctBa 00yueHuUs: BBITSHKHOW TKad, mKkad 71 XUM. IMOCYIbI, CTOJIBI Ta0OpaTOPHbIE
C TIOJIKAMU [IJISl XUM. PEaKTHUBOB, CTOJBI C JIAOOPATOPHBIMU TOJKAMH, IIKa( IS XUM.
PEaKTUBOB, BBIIPSAMUTENb 3iiekTpudyeckoro Toka B-OIIEJl, snexrtpuueckue IUIMTKH,
OaHs BOMSIHAS, XUMUYECKAsI TIOCY/1a, PEAKTUBBI, MEITAJIKa MAaTHUTHASL.

424000, Pecrry6muka Mapuit i, ropox Momkap-Oua, miomas JleHnna, 1om 3, ka6.
311

Y4eOHO-HCCIeA0BATENbCKAA J1200paTOPUS — H3MEPUTeJIbHAas

Kommiext mebenu 1151 yueOHOro mporiecca.

CpenctBa oOydeHus: Bechl diekTpoHHble aHanuTuueckue AF - R 220 CE VIBRA;
1ab0paTOpPHBI OMOPEAKTOPHBIM KOMILJIEKC JIi YCKOPEHHOTO KOMIIOCTUPOBAHUS U
nepepabOTKy; JIaMIia ¢ MojbIM KatoaoM Ha AG; namna ¢ moJibiM KatojgoMm Ha AL; reub
mybensaas MUMII-17Y3; npubop pH 150 M; npubop pH 150M; pH-meTp/nonomep
NI1JI-113; cTonsl 1a00paTOpHBIE, CTOIBI XUMHUECKHUE.



424000, Pecriy6mika Mapuii D1, ropon Momkap-Ona, miomans Jlennna, 1om 3, kab.
310

4.2. MudopmanuonHoe odecrneyenne yueOHo JUCHUILTHHbBI

No KommuecTBo
n/m | COUCOK UCIIOJIb3yeMOM JTUTEPATYPHI (neuamuvle uz0anus, | SIK3eMIUIIPOB, UMEIOIINUXCS B
INIEKMPOHHbBLE U3OAHUS 3A NOCTIeOHUE S Tlem) OuONIMOTEKE, UK CChLJIKA Ha
9BC
OCHOBHAZ JIMTEPATYPA

1. |Tla6puensin, O. C. Xumus. 10 kiaacc. bazossiii yposens : | https://znanium.com/catalog/
yuebnuk / O. C. I'abpuensu, U. I'. Octpoymos, C. A.|document?id=429088

CnankoB. - 5-e u3na., crep. - Mocksa : IlpocBemienue,
2023. - 128 c. - ISBN 978-5-09-107222-8. - Tekcr :

3JIEKTPOHHBIMU. - URL:
https://znanium.ru/catalog/product/2160881 (mara
obopamenus: 19.06.2025). — Pexum gocryma: 110
MIOJIITUCKE.

2. |Tadpwuensin, O. C. Xumus. 11 kaace. ba3ossiii yposews : | https://znanium.com/catalog/
yueOnuk / O. C. T'abpuensn, U. I'. Octpoymos, C. A.|document?id=429234

CnankoB. - 5-e m3m., crep. - Mocksa : IIpocBerenue,
2023. - 128 c. - ISBN 978-5-09-103623-7. - Tekcr :

AJICKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2160882 (mara
obpamenusi:  19.06.2025). — Pexum goctyma: 1o
TIOJIITUCKE.

JOIOJIHUTEJIBHAS JINTEPATYPA
1. | Xwmmus: 10-i kmace: yriyOonéHHbIH ypoBeHb : yueOHuK / | https://znanium.com/catalog/
B. B. Epemun, H. E. Ky3smenko, B. U. Tepenun [u ap.] ; | document?id=422800

non penakuuei B. B. Jlynuna. — 10-e u3nd., crep. —
Mockaa : Ilpocsemenne, 2023. — 446 c. — ISBN 978-5-
09-107226-6. — Tekcr: saexTpoHHblil //  JlaHb
AJIEKTPOHHO-OMOIMOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/334892  (mata oOparieHus:
27.05.2024). — Pexum  jgocTyma: IS aBTOPHS.
MOJIb30BaTENEN.

2 Xumusi: 11 kiaacc: 6a30BwIid ypoBeHb: yueOHUK / B. B.|DnexTpoHHBIN pecypc
Epemun, H. E. Ky3smenko, A. A. JIpo3nos, B. B. JIynun ;

nox penakiuedr B. B. Jlyamna. — 9-e wm3g., crep. —
Mockga: IIpocsemenue, 2022. — 223 c. — ISBN 978-5-
09-087938-5. —  Tekcr: amektpoHHBIH //  JlaHb

ANEKTPOHHO-OMOIMOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/334901 (mara oOparmieHus:
27.05.2024). — Pexum jgocTyma: I aBTOPH3.

OJIL30BaTENEH.




4.2. UuopmannonHoe odecrieueHne 00yueHust
Ilepedyenb pexkoMeHayeMbIX Y4eOHBIX U3IAHUI, JONOJTHUTEIbHOI JTUTEPATYPBI

Ne
Ne

Crucok UCnoIbp3yeMoii TUTEPATyPHI (neuammuvie u30anus,
INEKMPOHHBLE UBOAHUS 3 NOCIEOHUE 5 iem)

KonuuectBo
9K3EMILISPOB,
HUMEIOIINXCS B
OMOJIMOTEKE, UIH CChIJIKA
Ha ObC

OcHoOBHasl TUTEpaTypa

METOMYECKOE TOCOOUE JIIsl CAMOCTOSATEIbHON PabOTHI CTYJAEHTOB
HanpasneHus noaroroBku 19.03.01 (buorexunonorus) / O. H.
Jenucosa, B. JI. ®omunsix, E. B. Tapacenko; M-Bo o0pazoBanus u
Hayku Poc. ®enepannn, @PI'6OY BO "lIloBomk. roc. TeXHOI. yH-T".
- Momkap-Omna: III'TY, 2017. - 81 c.: ui.

1 MopsimoBa, C. B. Opranudeckast xumus : yaeoHoe nmocobue / C. B. DNEeKTPOHHBIN pecypc
Mopsimosa. — Homkap-Oma : IITTY, 2018. — 48 ¢c. — Pexum
noctyna: https://e.lanbook.com/reader/book/112394/#1

2 HenucoBa, O.H. Opranuueckast xumus [Tekcrt]: yue6HO- 21

JlononHuTeapHas IUTEpaTypa

1

MopsimoBa, C. B. Opranmdeckast xumusi: yaeOHoe nocodue / C. B.
Mopsmosa. — HMomxkap-Ona: TII'TY, 2018. — 48 c¢. — Pexum
noctyna: https://e.lanbook.com/reader/book/112394/#1

DIEeKTPOHHOE U3JJaHUE



https://e.lanbook.com/reader/book/112394/#1
https://e.lanbook.com/reader/book/112394/#1

5. KOHTPOJIb U OLEHKA PE3VJbBTATOB OCBOEHHUSI YYEBHOW
JUCHUATIIMHBI

KoHTponb ¥ OIEHKa pe3ylbTaTOB OCBOCHUS  y4eOHOW  JAWCIMILTAHBI
OCYIIECTBIISIETCS TIperoaaBareieM B (OpMe TEKYIIero KOHTPOJS YCIEBaeMOCTH W
UTOTOBOM aTTECTaIlNH.

HtoroBass arrectanuss WMEET IICNbI0 ONPEISIUTh CTENEHb JOCTHXKCHUS
3alJIaHUPOBAHHBIX PE3yJIbTATOB OOYUYEHHWS IO IUCIHIUIMHE 32 TEPUOJ OOYUCHWS.
dopma UTOTOBOH aTTECTAINH - YK3aMEH.

Texymuii KOHTPOJb YCHEBAEMOCTH OCYIIECTBISIETCSA B IPOIIECCe MPOBEICHUS
MPaKTUYECKUX 3aHATUH, OOCCICUMBACT OIICHMBAHWE XOJa OCBOCHMS JAWCIUILIMHEI.
@DOopMBI TEKYIIETO KOHTPOJSI YCIIEBAEMOCTH: mMecmuposanue, YCmubvli Onpoc, 00K1ao,
BbINOIHEHUE U 3aWuUma 00YYAIOWUMUCS UHOUBUOYANbHBIX 3A0AHUL, NPOEKMO8,
ucciedo8anuil u op.

Pe3ynbTaTe!
HanmenoBanne TeMEI
o0Oy4deHus mo DOopMBbI KOHTPOJIS
No (paznmena)
JUCITUILINHE
OCHOBHBIE ITOHITHA U 3aKOHEI I1.1-I1.5 Brimonnenne WHIUBUAYATBHOTO
MPOEKTa; MPE3CHTALUM; BBITOJIHEHUE
MPAKTUYECKUX padoT; YCTHBIN OIMpOC;
TECTUPOBAHUE
[Tepuonnueckuii 3aKOH u I1.1-I1.5 Brimonnenne WHIUBUAYATBHOTO
[Iepuonnueckas cucremMa [POEKTA; IPE3EHTALNN; BBIIOJIHEHNE
XUMHYECKUX dnemeHtoB J[.U. MpaKTUYECKUX paboT; YCTHBIN OMpOC;
MenzeneeBa U CTPOEHUE aTOMa TECTUPOBAHHUE
CrpoeHue BemiecTsa IT.1-I1.5 Beinonuenue WHJUBULYAIBHOTO
[POEKTA; IPE3EHTALNM; BBIIOJIHEHNE
MpaKTUYECKUX paboT; YCTHBIN OMpOC;
TECTUPOBAHUE
Bona. PacTtBopbI. I1.1-I1.5 Brimonnenne WHIUBUIYATHBHOTO
DNeKTpoNIUTHYECKast MPOEKTA; MPE3EHTALNM; BBITOJIHEHUE
JIFCCOIHAITHS MPaKTUYECKUX PaboT; YCTHBIN OIMpOC;
TECTUPOBAHUE
Knaccudukanms I1.1-11.5 Brimonnenune AHIUBUIYATBHOTO
HEOPraHWYECKUX COCOUHEHUN U MPOEKTA; IPE3EHTALNN; BBIIIOJIHEHUE
HX CBOICTBa MPaKTUYECKUX PaboT; YCTHBIN OMpOC;
TECTUPOBAHUE
XHWMHYECKUE PEAKIUN IT.1-TL5 Beimonuenue WHJUBULYAIBHOTO
MPOEKTA; IPE3EHTALNI; BBIIIOJIHEHUE
MPaKTUYECKUX PaboT; YCTHBIN OMpPOC;
TECTUPOBAHUE
Mertajutbl 1 HEMETaJUIbI IT.1-I1.5 Brimosnnenue AHIUBUIYATBHOTO
MPOEKTA; IMPE3EHTALNM; BBITIOJIHEHNE
MPaKTUYECKUX PaboT; YCTHBIH OMpOC;
TECTUPOBAHUE
OcCHOBHEIE HOHATHUA I1.1-11.5 Brimonnenune WHIUBUIYATBHOTO
OpPraHUYeCKOM XHMHUU U TEOpHs MPOEKTA; IMPE3EHTALNI; BBITOJIHEHUE
CTPOCHUS OPraHNYECKHUX MPaKTUYECKUX PaboT; YCTHHIH OMNpOC;




COCIMHEHU I TECTUPOBAHUE

YrieBogopoibl U UX MPUPOJIHbBIE IL1-IL.5 Brinosinenue WHAUBUAYAIBHOTO

HMCTOYHUKHU MIPOEKTA; IPE3CHTALNI; BBINOJIHEHUE
NPaKTUYECKUX paboT; yCTHBIA Ompoc;
TECTUPOBAHUE

Kucnoponconepxkamniue IT.1-I1.5 Beinonuenue VHJUBUTyaJIbHOT'O

OpraHUYEeCKHUE COCANHEHUS MIPOEKTA; IPE3CHTALNI; BBINOJIHEHUE
NPaKTUYECKUX paboT; yCTHBIA Ompoc;
TECTUPOBAHUE

A30TCcoaepKallliEe OPraHUYECKUE IL1-IL.5 Brinosinenue WHJIUBULYAIBHOTO

coenuHenus. [lomumepsr MIPOEKTA; IPE3CHTALNI; BBINOJIHEHUE
NPaKTUYECKUX paboT; yCTHBIA Ompoc;
TECTUPOBAHUE

Pe3ynpTaThl cmaun SK3aMEHa OICHHUBAIOTCS IO MIKAJE «OTIUIHOY», «XOPOIIOY,
«YJIOBJICTBOPUTEIBHOY, KHEYIOBICTBOPUTEIHHO.

OrneHka «OTIUYHO» BBICTABISICTCA O0YYaIOMIEMYCs, KOTOPBIM TIIyOOKO M MPOYHO
YCBOWJI MPOTPAaMMHBIN MaTepuall, MpOsBIAET 3HAHUE OCHOBHOM U JIOMOJHHUTEIILHON
JUTEPATYpPhl, TPAMOTHO, JIOTHYECKH CTPOMHO M apryMEHTHUPOBAHO W3JIaraeT MaTepHall,
JaeT MCYUEpIIbIBAIOIIME OTBEThl Ha IOCTaBJIEHHbIE BOMPOCHl. B o0TBeTe TECHO
YBSI3BIBACTCSI TEOpUA C TNPAKTUKOM, MPH ITOM OOYy4YaIOIIMICS HE 3aTpyAHSIETCS C
OTBETOM IMpPU BUJOU3MEHEHUU 3a/laHUs, CBOOOJHO CHPABISIETCS C MPAKTHUYECKUMU
3aTaHASIMHU.

OneHka «XOpOIIO»  BBICTABISIETCS ~ OOyYaromiemycsi, TBEPAO  3HAIOLIEMY
MPOTPaMMHBIM MaTepuai, KOTOPBI H3j1araeT €ro rpaMOTHO W IO CYIIECTBY, HE
JIOITYCKAeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIPOC, MPABWIHBHO TMPUMEHSIET
TEOPETUYECKHUE TIOJIOKEHUS TIPH PEIICHUHM MPAKTHUYECKUX BOMPOCOB W 3a1ad, HeE
HCITBITHIBACT 3aTPYAHEHUH C OTBETAMH Ha BOTIPOCHI.

OrneHka «yJIOBJIETBOPHUTEIILHO» BBICTABISIETCS 00ydYaromeMycsi, KOTOpblii UMEeeT
3HaHUS TOJILKO OCHOBHOTO Marepuanga, HO HE YCBOWI €ro JeTalieid, IOMyCKaeT
HETOYHOCTH, HEIOCTATOYHO MpaBUJIbHBIE (DOPMYIHUPOBKH, UCHBITHIBACT 3aTPyIHECHHUS
IIPY BBIMOJTHEHUH MPAKTUIECKUX Pa0OT.

OreHKa «HEYJIOBIETBOPUTEIIBHO» BBICTABIISIETCS OOy4YarOMIEMyCsl, KOTOPBIA HE
3HAeT 3HAYUTEIBHOW YacTH MPOTPAMMHOIO MaTepuaina, JOMYCKaeT CYIIECCTBEHHBIE
OIMUOKH, HEYBEPEHHO, C OOJBIIMMHU 3aTPYAHCHUSMHU BBIMOTHSIET TMPAKTHUYECKHUE
padoTHI.



INPUMEPHBIE TEMbI UHAWUBUYAJIBHbBIX ITPOEKTOB
no aucunmianne .02 Xumus

1. buoTexHoJIorus ¥ TeHHas MHKEHEepUsi — TexHojoruu X XI Beka.

2. HaHOTEXHOJOTUS KaK MPUOPUTETHOE HAMPABICHUE PA3BUTHSI HAYKU U MPOU3BOJICTBA
B Pocculickoit ®denepanuu.

3. CoBpeMeHHBIC METOIbI 00€33apaKUBaHMUS BOJIBI.

4. AnnoTponusi METaJJIOB.

5. XKwusnb u gesrensHocth . . Menaeneena.

6. «IleprogumyeckoMy 3aKoHy OyayInee He TPO3HUT Pa3pPyLICHHUEM. ..»

7. Cuntes 114-ro anementa — Tpuym@p poCCUUCKUX (PUZUKOB-SIIEPUIUKOB.

8. 3oTorsl Boiopoaa.

9. Hcnonp30BaHue pagrOaKTUBHBIX U30TOMOB B TEXHUYECKUX LETAX.

10.
11.

Pentrenosckoe N3ITYy4YCHUC U €T0 NUCIIOJIb30BAHUC B TCXHUKC U MCIUIINHC.
IInazma — YETBCPTOC COCTOAHHEC BCIICCTBA.

12. AMopdHbIe BelecTBa B MPUPOJIE, TEXHUKE, OBITY.

13.

OXpaHa Opr}KaI-OHleﬁ CpCAbl OT XUMHUYCCKOI'O 3aIrpA3HCHHA. KonnyecTBeHHBIC

XapaKTEPUCTHUKU 3arpA3HEHUS OKPYKAIOIIEH CPEBI.

14.
15.
16.

[IpumeneHue TBepI0TO 1 ra3000pa3Horo okcuaa yriaeposaa (IV).
3amuTa 030HOBOTO IKpaHa OT XUMHUUECKOTO 3arpsi3HEHUS.
I'pyboaucnepcHble CUCTEMBI, HX KiIacCH(PUKamUs W  HUCIOJIb30BaHUE B

po¢eCCHOHATILHON JeATCIBHOCTH.

17.
18.
19.
20.
21.
22.
23.

Kocmernyeckue remnu.

[IpuMeHneHune CyCcneH3ui U YMYJIbCUN B CTPOUTEIBCTBE.

MuHepaibl 1 TOpHbIE TOPOABI KAK OCHOBA JTUTOC(EPHI.

PactBopsl BOKpyr Hac. Tumsl pacTBOpOB.

Bopa kak peareHT u cpefa ajisi XMMUYECKOTO IpoLecca.

Kuznb u gearensHocth C. AppeHuyca.

Bxiag oTedeCTBEHHBIX YUEHBIX B Pa3BUTUE TEOPUH IEKTPOJIUTHUECKON

JUucconuranmnu.

24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

YcTpaHeHue )KECTKOCTH BOJIbI HA MPOMBIIIICHHBIX MPEATPUATHSIX.
CepHas KHCIIOTa — «XJI€0 XUMUYECKON TIPOMBITIIIEHHOCTH.
Hcnonp3oBanne MUHEPATBHBIX KUCTIOT HA MPEANPUITHSIX PA3TUIHOTO TPODUIIS.
OKcuabl U CONMU KaK CTPOUTENIbHBIE MaTEPHUAIIBI.
Uctopus rurnca.
IToBapeHHas Cob KaKk XUMUYECKOE ChIPBE.
MHoronukuii kapOoOHAT KalbIUs: B IPUPOJIE, B IPOMBIIICHHOCTH, B OBITY.
Peakuiuu ropeHust Ha MPOU3BOJICTBE U B OBITY.
BuprtyanbHO€ MOAEIMPOBAHNE XUMUUYECKUX TIPOLIECCOB.
DJIEKTPOJIN3 pacTBOPOB JIEKTPOJIUTOB.
DIIEKTPOJIN3 pACIIABOB AJIEKTPOIUTOB.
[IpakTyeckoe NpPUMEHEHHE 3JIEKTpoJin3a: padUHUPOBAHUE, TajJbBAHOIIACTHKA,

TraJlJbBaHOCTCT HAI.



36. UcTopus nony4eHus: ¥ IpOU3BOICTBA ATFOMHUHMS.

37. DNEeKTPOIUTUUECKOE MOTyueHre U padhUHUPOBAHUE ME/IH.

38. XKuznsb u pesrenbHOCTh [, [[9BH.

39. Posb MeTa/NIOB B UCTOPUU YEIOBEYECKOW IUBWIM3ALMU. VIcTOpHS OTedueCcTBEHHOM
yepHoi MeTasuryprud. COBpeMEHHOE METaITypruyecKoe IpOr3BOICTBO.

40. Uctopusi OTEUYECTBEHHOW IIBETHON MeTaulypruu. Poip MeTamioB M CIUIaBOB B
HAy4HO- TEXHUYECKOM IIporpecce.

41. Koppo3usi METAJUIOB U CIIOCOOBI 3aIUThI OT KOPPO3HH.

42. InepTtHbIe UK 01aropoaHbIE rasbl.

43. Posxgaromye coiau — rajJoreHbl.

44. Victopus MIBEACKON CIIUYKHU.

45. Vctoprst BOSHUKHOBEHMSI M PA3BUTHUSL OPTaHUYECKON XUMHUH.

46. XXuzHb u aestenbHoCcTh A. M. ByTieposa.

47. Butanusm H €ro Kpax.

48. Ponp OTEUYECTBEHHBIX YYEHBIX B CTAHOBJIICHUU M PA3BUTHU MUPOBOW OPTaHUYECKON
XUMUHU.

49. CoBpeMEHHBIE MIPECTABICHUS O TEOPUN XUMHUECKOTO CTPOCHUSI.

50. DKONOrMYECKUe aCIeKThl HCTIOJIBb30BAHUS YIIIEBOAOPOIHOTO ChIPBSI.

51. DxoHOMHYECKHE ACTEKTHI MEXIYHAPOIHOIO COTPYIHHYECTBA IO HCHOJBb30BAHUIO
YTIEBOAOPOIHOIO CHIPHSL.

52. Hctopusi OTKpHITHUS U pa3pabOTKU Tra3oBbIX M HEPTIHBIX MECTOPOKICHHUHN B
Pocculickon @enepanumu.

53. Xumus yriaeBoIOpOAHOTO ChIpbs U Mos Oyayias npodeccusi.

54. YrieBogopoAHOE TOIJIMBO, €0 BUAbI U HA3HAYCHHUE.

55. CuHTeTHYECKUE KayuyyKU: UCTOPHS, MHOT00Opa3ue U MepCreKTUBBI.

56. Pe3nHOTEXHUYECKOE MPOU3BOJCTBO U €0 POJIb B HAYYHO-TEXHUUYECKOM ITPOrpeCCe.
57. CBapO4HOE MPOU3BOJICTBO U POJIb XUMHUH YTII€BOJAOPOJOB B HEM.

58. Hedtb u ee TpaHCIOPTUPOBKA KaK OCHOBA B3aWMOBBITOJHOTO MEXIYHApOIHOTO
COTPYIHHYECTBA.






Jlono/iHeHMsI ¥ U3MEHEeHHsl K padodell mporpaMme Ha y4eOHbIH roj
JlononHeHus U u3MeHeHus K pabodeit mporpamme Ha 2023-2024 y4yeOHbIi roj 110
auctmmmuHe [1/1.02 Xumus: B pazgen  YcinoBus peaiu3anuil yueOHOW TUCIUTUIMHBI
(mynktr MHpOpMannoHHOE oOecTieueHre Y4eOHOW TUCIUILTIHBI) BHECCHBI N3MEHEHHSI
B CIIMCOK OCHOBHOM Y JONOJIHUTEJIbHOW JIUTEPATYPBL.
JlononHeHuss 1 U3MEHEHHs B paboyedl mporpamMme OOCYKIEHbl Ha 3acellaHuu
ITIK ecTecTBEHHO-HAYYHBIX TUCIUIIVH.

«30» aBrycta 2023 r. (mpotokoa Ne 1)

L

[Ipeacenarens I[THK /Cmupnosa JI.H./




JlonmoiHeHUs ¥ U3MEHEHHsl K padoyveil mporpaMmMe Ha y4eOHbIN roj
JlononHeHus: U u3MeHeHus K pabodeit mporpamme Ha 2024-2025 y4yeOHbIi roj 1o
auctmmmuHe [1/1.02 Xumus: B pazgen  YcinoBus peaiu3anuil yueOHOW TUCIUTUIMHBI
(mynktr MHpOpMannoHHOE oOecTieueHre Y4eOHOW TUCIUILTIHBI) BHECCHBI N3MEHEHHSI
B CIIMCOK OCHOBHOU Y JOTOJIHUTEJIbHOW JINTEPATYPBI.
JlononHeHuss 1 U3MEHEHHs B paboyedl mporpamMme OOCYKIEHbl Ha 3acellaHuu
ITIK ecTecTBEHHO-HAYYHBIX TUCIUIIVH.

«30» aBrycta 2024 r. (mpotokoa Ne 1)

L

[Ipeacenarens I[THK /Cmupnosa JI.H./




Jlono/iHeHMsI ¥ U3MEHEeHHsl K padodell mporpaMme Ha y4eOHbIH roj
JlononHeHus: U u3MeHeHus K pabodeit mporpamme Ha 2025-2026 y4eOHbIi roj 110
auctmmmuHe [1/1.02 Xumus: B pazgen  YcinoBus peaiu3anuil yueOHOW TUCIUTUIMHBI
(mynktr MHpOpMannoHHOE oOecTieueHre Y4eOHOW TUCIUILTIHBI) BHECCHBI N3MEHEHHSI
B CIIMCOK OCHOBHOM Y JONOJIHUTEJIbHOW JIUTEPATYPBL.
JlononHeHuss 1 U3MEHEHHs B paboyedl mporpamMme OOCYKIEHbl Ha 3acellaHuu
ITIK ecTecTBEHHO-HAYYHBIX JUCIUIIVH.

«30» aBrycta 2025 r. (mpotokoa Ne 1)

L

[Ipeacenarens I[THK /Cmupnosa JI.H./




