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COJEPKAHUE

[TACIIOPT PABOYEN ITPOI'PAMMbBI YUEBHOU JUCIIMITIMHbI

CTPYKTYPA U COJIEPXKAHUE YYEBHOU JIUCLIUTIIVHBI

YCJIOBUS PEAJIM3ALIUU PABOYEN ITPOTPAMMBI YUEBHO! JIMCLIUTIIVHEI
KOHTPOJIb 1 OUEHKA PE3YJIbTATOB OCBOEHWA JUCHUITJIIMHDBI



1. IMACIIOPT PABOYEM ITPOI'PAMMBbBI YYEBHOM JUCIUATLIMHBI

1.1. OOuacTb NnpuUMeHEHUs POrPaMMbIl

[Iporpamma  y4eOHON  JUCHUIUIMHBI ~ SBJISIETCS  YacThbl0  OCHOBHOM  MpOQecCHOHATBHOM
obpazoBarenbHOl TporpamMmbl B cooTBeTcTBUU ¢ DI'OC no cnenmansaocT CITO 26.02.05 «Oxcmmyaramus
CYJIOBBIX PHEPTreTUYECKUX YCTAHOBOK.

1.2. MecTo IMCHUILUIMHBI B CTPYKTYPE OCHOBHOI NpodeccuoHaIbHOH 00pa3oBaTebHOI
NPOrpaMMbI: JTUCIUILIMNHA BXOJUT B 0011€00pa30BaTebHbIN UKIL.

1.3. Ilesu u 3aga4m JUCUMILUIUHBI — TPeOOBAHMS K Pe3yJIbTAaTaM OCBOEHMS JUCUUIIJIMHBI:

OcBoenme coziepkanus y4eOHOM IMCIUIUTAHBI « XUMUST», 00ECTICUNBACT JOCTIDKEHUE CTYICHTaMHU
CIIEYIOIIUX Pe3yabTATOB:

. JUYHOCHIHBIX:

- YYBCTBO TOPJIOCTH M YBXKEHUS K MUCTOPUU M JOCTHXKCHHSIM OTEUECTBEHHOW XMMHYECKOMN
HAyKH; XUMUYECKU IPAMOTHOE TIOBEJICHUE B MPO(PECCHOHAITBHOM JISATEIHHOCTH U B OBITY TIPH 0OpaIleHuu ¢
XUMHYECKHMHU BELIECTBAMH, MaTepUaIaMH U MPOLIECCaMU;

- TOTOBHOCTh K MPOJODKEHHUIO 00pa30BaHUS M MOBBIMICHUS KBATH(PHUKAUK B H30paHHOU
po(heCCHOHATTLHOM e TEIbHOCTH U 00 BEKTUBHOE OCO3ZHAHKE PO XUMUICCKIUX KOMITETEHITHHA B TOM;

- YMEHHE HCIOIb30BaTh JOCTWKEHUS COBPEMEHHOW XHMHMUYECKOW HAyKM W XUMHUYECKHUX
TEXHOJOTHH  JUIS  TIOBBINICHHUS COOCTBEHHOI'O  HMHTEIUICKTYaJIbHOTO  pa3BUTHS B  BBIOPAHHOMN
npoheccCuoHaNbHOM NesTeNbHOCTH;

* Memanpeomemuovix:

- WCIIOIB30BAaHUE PA3JMYHBIX BHJOB II03HABATEIBHOM  JIEATEIBHOCTH U OCHOBHBIX
MHTEIJICKTYadbHBIX oOlepanuii (MOCTaHOBKU 3ajadd, (OPMYIHMPOBAHUS THUIOTE3, aHAIW3a U CHUHTE3a,
CpaBHEHUs, 0000IIIEHHsI, CHCTEMATU3AINH, BBISIBIICHUS TPUYMHHO-CIICACTBEHHBIX CBA3EH, MOMCKA aHAJIOTOB,
dbopMynupoBaHUsS BBIBOAOB) Ui PEIICHUS IOCTaBICHHON 3aqauyd, MPUMEHEHHE OCHOBHBIX METO/IOB
no3HaHusi (HAONIOACHUSI, HAYYHOTO SKCIEPUMEHTA) JUIsi W3Y4YeHHUs Pa3IUYHBIX CTOPOH XUMHUYECKHUX
00BEKTOB M IPOILIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOIMMOCTH CTATKHUBAThCA B MPO(ECCHOHATHHOM
chepe;

- MCIOJIb30BaHUE PA3TUYHBIX HCTOYHUKOB JIJIS TOJIyUYEHHUsI XUMUYECKOU HHPOPMAIIHH, YMEHUE
OLICHUTH €€ IOCTOBEPHOCTD ISl JOCTUKEHHS XOPOILIUX Pe3yJIbTaToOB B IpodeccuoHanbHo chepe;

. npeoMemHuuix:

- c(OpPMUPOBAHHOCTh MPEACTABICHUI O MecTe XMMHH B COBPEMEHHOW HaydyHOW KapTHUHE
MUpa; TOHUMaHUE POJIU XUMHUHU B (POPMHUPOBAHUH KPYro3opa U (PyHKIIMOHATHHONW TPAMOTHOCTH YelIOBEKa
JUTSL peIIeHUs MPAKTUYECKUX 3a/1a4;

- BJIAJICHUE OCHOBOIIOJATAIOIIUMU XUMUYECKUMH TOHATUSIMHU, TEOPUSMHU, 3aKOHAMU U
3aKOHOMEPHOCTSAMH; YBEPEHHOE MOJIb30BaHNE XUMUYECKON TEPMUHOJIOTUEN U CUMBOJIUKOM;

- BJIAJICHUE OCHOBHBIMH METOJIaMH HAyYHOTO TIO3HAHUSA, HCHOJb3yeMbIMU B XHUMHHU:
HAOII0/IEHUEM, OMTUCAaHNEM, U3MEPEHUEM, SKCIIEPUMEHTOM; YMEHHE 00padaThiBaTh, OOBICHATH PE3YIbTAThHI
MIPOBE/ICHHBIX OIBITOB U JIEJIATh BBIBOJBI, TOTOBHOCTh M CIIOCOOHOCTH NMPUMEHSATHh METOJbI MIO3HAHUS TIPH
PELICHUH MPAKTUYECKUX 3a7a4;

- c(hOpMHUPOBAHHOCTh YMEHUS JaBaTh KOJTUYECTBEHHBIC OIEHKU U MPOU3BOJAUTH PACUETHI 1O
XUMUYECKUM (POpMYyJIaM B YPaBHECHHUSIM;

- BJIQJICHUE TIPaBUJIAMHU TEXHUKH O€30MaCHOCTH MPHU HUCIIOIH30BAHUHN XUMHUYECKUX BEIECTB;

- c(hOpPMHUPOBAHHOCTh COOCTBEHHOU MO3UIMHU MO OTHOIICHHIO K XMUMHUYECKOH MHpopmanuu,
MOJIy4aeMOM U3 Pa3HbIX UCTOYHHUKOB.

1.4. Koiu4ecTBO 4acoB HAa OCBOECHHE NPOIPAMMBbI AUCHHUIIIIHHbI:

MaKCUMAaIIbHOHM y4eOHOI Harpy3ku oOydaromierocs 117 yacoB, B TOM YHUCIIe: 00s13aTeIbHOMN
ayJIMTOPHON y4eOHOM Harpy3KH 00yJaroIierocs 78 4acoB; CaMOCTOSATEILHOM paboThl 0OyJaromerocs 39
yacoB. BapuaruBHas 4acTh — He MPEyCMOTPEHA.



1.5. CTPYKTYPA U COJIEP’)KAHUE YUYESHOM JUCIHUTLINHBI
O0beM yuyeOHOM IMCUMILIMHBI M BUABI Y4eOHO#l padoThl

Bun yueOHo# padoThl O0beM yacoB
MaxkcuMajibHasi yueOHasi Harpy3kKa (Bcero) 117
Oo6s13aTe/IbHAsI ayIUTOPHAs y4eOHAasi HATPY3Ka (Bcero) 78

B TOM YHCJIC:

Jlexuun 24
J1a00paTOPHBIE 3aHATHS -
CamocTosiTeibHasi padoTa odyuammerocs (Bcero) 39

B TOM YHCJIC:

Hrorosas arrecranus B popme: I kypc- auddepeHIIupoBaHHOIO 3a4eTa




2. TemaT4yecKHil IUIaH M CO/lep:KaHMe Y4eOHOH IMCHUIIHHBI «XMMHD)

HaumeHoBaHue Conep:kanue y4eOHOr0 MaTepualia, JJadopaTopHble U MPAKTHYECKUE PA00THI, CAMOCTOSITEILHASA Oo0bem YpoBeHb
pa3aeioB U TeM padoTa o0yJaloImuxcs, KypcoBasi padora (IIpoeKT) JacoB O0CBOEHHS
BBenenue. [ToBTOpEeHue mkonbHOU nporpamMmsl. Ileproaguyeckuii 3akOH U CTPOEHUE aTOMOB, XUMHUYECKAas! CBSA3b. 1

Bxonsmumii KOHTPOJIb. 2

Paznea 1. O01mas 1 HeOpraHuyecKasi XuMMsl.

Tema 1.1. OcHOBHBIE Coaep:kaHue yueOHOro MaTepuaja

XUMHYeCKHe NOHATHA U |OCHOBHbBIC MOHATHS XUMHH. 2 1

3aKOHbI XMMHUH KommuecTBo BemectBa. Mosb. Monsipaas macca. Pacdyersl mo xumudeckum opmynam.
IIpakTu4yeckas padora. Pacuersl 1o XMMHUECKUM ypaBHEHUsIM. Perenue 3aaau. 4
IIpakTu4yeckas padora. ['eHeTHUeCcKas CBsA3b MEXK/Y KIACCAMH HEOPTaHUYECKUX COCAUHEHUM. 4 3
[IpeBpalieHue BEUIECTB.

Tema 1.2. Coaep:xaHue y4eOHOIro MaTepHuaJia

Ilepuoauyeckuii 3akon |[Tepuomuueckuii 3akon J[.11.MeHeneea, nepuounueckas cucrema. CTpoeHHE aToMa M IEPUOANIESCKUI 2

]| 3akoH /.. MeHzeneeBa. ATOM — ClIOXHas YacTuIia. S1ipo (IMpOTOHBI M HEUTPOHBI) M JICKTPOHHAS 000JIOUKA.

nepuognvecKast M3otonbl. CTpoeHue AEKTPOHHBIX 000JI0UEK aTOMOB JIEMEHTOB MAJTbIX EpHOJI0B. OCOOEHHOCTH CTPOEHUS 1

CHCTeMA XHMHYECKOr0  (3JeKTPOHHBIX 000J0YEK aTOMOB 3JIEMEHTOB OOJIBIINX NEPUOJIOB (IEPEXOAHBIX JIEMEHTOB).

3J1eMeHTAa

JA.A.MenpeneeBa.

Tema 1.3 Coaepxkanue y4eOHOIro MaTepuaa 1

XumMnyeckas CBf3b. VYcnoBust 00pa3oBaHusl XUMHUUECKOM CBS3H. 2
IIpakTHyeckas padora. Meramuinueckas cBa3b. BogopoaHas cBsi3b. 4 2

Tema 1.4. Coaepxanue y4eOHOIro MaTepuaa

DIICEKTPOJIMTHYECKAS DIEKTPONHTHI U HEANEKTPOIUTHL. ['maponus comnei. 2

AUCCOHALHSA OKucCIUTEeNbHO-BOCCTAaHOBUTENIBbHBIE peakiuu. [1o160p ko3 uUIeHToB.
IIpakTnyeckas padora. OOMEHHbBIE peaKIIUK B PACTBOPAX AJIEKTPOIIUTOB. 2
CamocrositesqibHasi pabora odyuyarommxcsi. CocraBieHre ypaBHEHUN THAPOJIN3a COJIEH. 3
CamocrosiTesibHas padoTa 00y4aroUIMXCcs. 4
CocTaBJIeHUE CXEM DJIEKTPOJIN3A.

Tema 1.5. Xumus Coaeprxanue yueOHOIro MaTepuaJa

MeTaJJIOB [TonoxxeHne METaIOB B IEPUOANYECKON CHCTEME U 0COOEHHOCTH 3JIEKTPOHHOTO CTPOCHHUS UX aTOMOB. 1 1

Du3nyecKre 1 XMUMHUECKIE CBOMCTBA METAJJIOB.




OO1mast xapakTepucTuKa MeTawioB raBHbIX noarpym I-1I1 rpynm. MeTamisl HoOOYHBIX TOATPYII (XpoM, 1
Maprasel, Kejie30).
CamocrosiTesibHas pabora o0yyarommxcs. Pemenue 3aaau. 5
IIpakTnyeckas padora. 2
OKHUCIUTEIHHO-BOCCTAHOBUTEIbHBIE CBOMCTBA COSAMHEHUI XpOoMa M MapraHia.

Tema 1.6. Coaep:xaHue yueOHOro MaTepuaJia

XHMHA HEMETAJI0B O6mue cBenenus o Hemerauiax. [lonrpynma ranorenos. [loarpymnma kucinopona. 1
IIpakTuyeckas padora. [lonyyenue okcuaa yraepona(lV). ColicTBa kapOOHATOB. 4
CamocrosiTesibHas padoTa 00yYalouuxcs. 5
CocraBienue KkpoccBopia Ha Temy «Heopranmdeckue BelecTBay.
HToroBasi KOHTPOJILHAsI padoTa 2

Paznea 2. Oprannyeckasi xumus (664)

Tema 2.1. Coaep:xaHue y4eOHOro MaTepuaJia

IIpeamer [TonsiTe 00 OpraHu4YecKOM BEIIECTBE U OPraHN4ecKoil XuMuK. OCHOBHBIE MTOJI0KEHNUS TEOPUH CTPOCHUS 1

opranuveckon xumuu. (A M. Byrieposa.

Teopus crpoenus Knaccugukanust peakumii B opranmdeckort Xumun. CoBpeMeHHBIE PE/ICTABICHHS O XUMIYECKOM CTPOCHUHU

OPTraHU1€CKHUX OpraHMYeCKHX BEIIECTB

COe/INHEeH M. CamocrosiTesibHas padoTa 00yyalouuxcs. 7
Pedepar
«Kusnb u gesrenbHocTh A.M. Bytineposa»
«Kpartkue cBeieHus 10 UCTOPUHM BOSHUKHOBEHMS U Pa3BUTHUSL OpraHUYecKoil XxumMum» «Poib
OTEYECTBEHHBIX YUEHBIX B CTAHOBJIEHUH U Pa3BUTHH MUPOBOW OPraHMYECKON XUMHH)»

Tema 2.2. Coaep:xaHue yueOHOro MaTepuaJia

IIpenensubie [Tonsitue 00 yrieBoaopoaax. OcCOOEHHOCTH CTPOEHUS MPEIEIHHBIX YIIIEBOIOPOIOB. . 1

YyriieBoaopoanl XuMu4eckre cBoiicTBa ankaHoB. [IpomblliuieHHBIE U J1aOOpaTOPHbIE CITOCOOBI MOTYYEHHS ATKAHOB.
IIpakTrueckas padora. OnpeaeseHue yrieposa, BOIopoa B OpraHuueCKUX COSTUHEHUSX 4
IIpakTuyeckas padora. Pemenne 3ajau Ha HaXOXAEHUE MOJIEKYISIPHON (OPMYIIbl OPraHUYECKOTO 4
COEIMHEHMUS.

Tema 2.3. Coaep:xxanue yueOHOIr0o MaTepuaJia

ITHJIEHOBbIE U DNIEeKTPOHHOE ¥ MPOCTPAHCTBEHHOE CTPOESHHUE MOJIEKYIIBI 3THiIeHA. | 'oMonorndeckuit psa u ooas popmyia 1

JTHEHOBbIE AJIKEHOB. AJIKaTUEHEI.

Yraesogopoabt IIpakTnyeckas padora. [lonyyeHue STUIIeHa, alleTUIIEHA U M3YYEHHE UX CBOWCTB. 4
CamocrosiTesibHAs paboTa odyuarommxcs. ['eHeTnyeckas cBs3b o reMe: HenpenenbHbie YB. 2

Tema 2.4. CoaeprxkaHue y4eOHOro MaTepuaJa




Apomatnueckue Y.B. benzon. ®usnyeckre n XuMudeckue cBoicTBa 6ensona ['openne 6enzomna. CTpoeHue, CBOMCTBA CTHUPOJIA. 1
[Tonumepusanus CTUpoJIa.
IIpakTuyeckas padora. 3ydeHrne XuMU4IeCcKiX CBOMCTB OeH3oma. ['openne 6eH3omna. 2
Tema 2.5. CiupTsl. Coaeprxanue yueOHOI0o MaTepuaJia
DeHoJIbI. Crnuptsl. CTpoeHu€e NpeaebHbIX 0IHOATOMHBIX CIIMPTOB. 1
MHoroaromMHbie CiUpThI, UX cTpoeHue. OcoOEHHOCTH CBOWCTB MHOTOATOMHBIX CITUPTOB.
®enonbl. Onpeenenne kinacca penonoB. KauecTBeHHas peakiys Ha ()EHOIIBI - B3aUMOJICHCTBHE C XJIOPUIOM
xenesa (111).
IIpakTyeckas padora. MzyueHne CBOWCTB CIUPTOB U (PEHOJIOB. 4
CamocrosiTesibHas padora o0yuaronmxcs. Coobmienne: "O Bpeae ankoros'. 2
Tema 2.6. Anbaeruanl. |CoaeprxaHue y4eOHOr0 MaTepuasa
KeTtonbl. Onpenenenue kinacca anpaeruaoB. Oo6mas popmysa, FOMOJIOTUYECKUH PS U CTPYKTYpHAsi U30MEPHsI 1
IbJETUI0B. ALIETOH.
IIpakTHyeckasi padora. [losyuyeHne yKCyCHOTO ajibJeTuid, M3y4€HUE CBOMCTB albJEeTUI0B. 4
CamocrosiTesibHas padoTa 00yyalouuxcs. 2
Coo0nieHusi: TOKCUYHOCTD AEHCTBUS alIbICTUAOB M KETOHOB Ha )KMBBIC OPTaHU3MBI.
Tema 2.7. KapoonoBbie |ComeprxaHue y4eOHOro MaTepuasa
KHCJIOTHI Ompenenenue kinacca KapOOHOBBIX KUCIIOT. [Tonyduenne u ¢puznueckre cBoMCTBa KapOOHOBBIX KUCIIOT. 1
XUMHYECKHE CBOMCTBA KAPOOHOBBIX KHUCIIOT
IIpakTuyeckas padora. YKCycHas KHCJIOTa M U3yYEHUE CBOMCTBA KAPOOHOBBIX KUCTIOT. 4
CamocrositesbHas padora. Pedepatsr «lIpumenenne kapOOHOBBIX KHCIOT 4
Tema 2.8. Coaep:kaHue y4eOHOTo MaTepuaja
Choxuble 2Qupsbl. CtpoeHue cioxHbIX 3(¢upoB (oOuiast popmyna). Peakuuu srepuduxarmm. 1
Kupsl. Kupsl 1 ux cBoiicTBa. PU3NYECKUE U XUMUYECKUE CBOMCTBA KUPOB: TUIPOJIN3 KUPOB; UX OKUCIICHUE;
THJIPUPOBAHUE JKHJIKHUX JKAPOB.
CamocrosiTesibHasi padora odyuarommxcst. Jloknaa: Mputa. Mbia Kak ColTi BBICIITUX KapOOHOBBIX 2
KHCIIOT U UX MPOU3BOJHBIX. [IOHATHE O CHHTETUYECKUX MOIOIINX CPEJICTBAX.
Tema 2.9. Copep:kaHue y4eOHOT0 MaTepuaJa
YraeBoasl [TonsTre 1 KTaccuUKaIys yriieBo0B. XMMHUYECKHE CBOMCTBA ITFOKO3bI. 3HAYEHHE TITFOKO3bI U €€ 1
MIPOM3BOIHBIX IS YEJIOBEKA.
IIpakTHyeckas pabora. KauectBeHHOE onpesiesieHne Kpaxmara. 2
Tema 2.10. Copep:kaHue y4eOHOT0 MaTepuaJa




A3soTconepxaiue Awmmunbl. Knaccudukarms. benku kak 6uononmmepsl aMuHOKHCIOT. [IpeacraBienne 06 aMUHOKUCIIOTAX, 2
OpraHu4ecKue BXO/ISIIIUX B COCTaB MPUPOJIHBIX OEJIKOB.

coe/IMHEHHUS CamocrosiTesqibHas padoTa o0yuaromuxcs. Jloknan. A3oTconepxaniie OpraHunuecKiue COSJHHEHHS. 2
Tema 2.11. Cunre3 Coaeprxkanue y4eOHOIro MaTepuaJa
BBICOKOMOJIEKYJISIPHBI X | OCHOBHBIE METO/IbI CUHTE3a BBICOKOMOJIEKYIAPHBIX COEIMHEHHUI - PEAKLMH ITOJUMEPH3aLU 1 1
BellecTB noJuKoHaeHcanuy. IlnactMaccel U KaydyKH.
IIpakTHyeckas padora. ColicTBa yrieBooB. CBOMCTBAa TEPMOIIACTUYHBIX MOJIMMEPOB. 4
CamocrosiTenibHasi padora odyuyarommxcesi. CocraBieHue KpoccBopa Ha TeMy «Opranuyeckue 1
BEIIIECTBAY.
JAudpepeHnpoBaHHbIN 3a4eT 2

Bcero: 117




3. YCJII0OBUS PEAJIM3AIIMU TPOT'PAMMBI JIMCHUTIJIMHBI

3.1 TpeOoBanusi K MUHUMAJIbHOMY MaTePHAJBHO-TEXHUYECKOMY 00ecredeHuIo

Peanu3arnus mporpaMMbl JTUCIIUIUTMHBI TpeOyeT Hanuuus yueOHOTro KabuHeTa Xumus

O06opynoBaHue yueOHOro KaOuHeTa: YIeOHUKH, KOMIUICKT Y4eOHO-METOTUYECKUX
0co0Wi, KOMOBIOTEP, BUJICOMIPOEKTOP.

TexHuueckue cpefcTBa 00ydeHHs: MyJIbTUMEIUHAs YCTaHOBKA, KOMIIbIOTEPBI

3.2. UudopmanuonHoe odecriedeHne 00yueHust

Ilepeuenn pexoMeHyeMbIX YUeOHbIX U31anmii, UHTepHeT-pecypcos,
JAOTOTHUTEIbHOM JTUTEPATYPHI

Jnst ctyneHToB

1. T'abpuensn O.C., Ocmpoymog H.I'. Xumus nns npodeccuid ¥ CHerualbHOCTEH
TEXHUYECKOTO MPOodUIIsL: YICOHUK IS CTY. yapexaeHul cpea. npod. oopazoBanus. — M., 2014.

2. Tabpuenan O.C., Ocmpoymos U.I"., Ocmpoymosa E.E. u op. Xumus 115 ipodeccuit
U CIeUUaIbHOCTEH eCTECTBEHHO-HAYyYHOro Mpouis: y4eOHUK AN CTyI. YUPEKACHHM Cpe.
npod. odbpazoBanusi. — M., 2014.

3. Tabpuenan O.C., Ocmpoymos HU.I. Xumus miga npodeccuil u crenuanbHOCTel
COIMATTbHOOKOHOMHYECKOTO B TYMaHUTAPHOTO Mpoduiieii: y9eOHUK IS CTY/. YIPESKICHUH Cpel.
npod. obpazoBanus. — M., 2014.

4. Tabpuenan O.C., Ocmpoymos U.I'., Cnaokoe C.A., [Jopogpeesa H.M. Ilpaktukym:
yue0. mocodue ams CTyA. yupexaeHui cpen. npod. oopazoBanus. — M., 2014.

5. Tabpuenan O.C., Ocmpoymos H.I., Cnaoxos C.A. Xumus: mocodue s
noarotoBku k EI'D: y4e0. mocobue ans crya. yupexnaeHuil cpen. mpod. obpazoBanus. — M.,
2014.

6. Epoxun IO.M. Xumusa: 3agauun W yopaxHeHHs: yued. mocobue sl CTyA.
yupexeHuit cpell. npod. odpazoBanusi. — M., 2014.

Jlnis nmpenoaBarens

1. Epoxun FO.M. COOpHHMK TECTOBBIX 3a/laHUi MO XUMHUU: yued. mocodue Ay CTyI.
yupexaeHuii cpen. npod. oopazoBanus. — M., 2014.

2. Epoxun IO.M., Kosanesa H.b. Xumus nns npodeccuil M crenuaibHOCTEH
TEXHUYECKOro Mpouiis. DIEeKTPOHHBIN yueOHO-MeToAnYeCKHi KoMmIuleke. — M., 2014.

3. Cnaokos C. A., Ocmpoymos U.I'., I'abpuenan O.C., Jlykvanosa H.H. Xumus nns
npodeccuii ¥ CrenuaabHOCTEH TEXHUYECKOro mpoduiis. DNeKTpOHHOE MPUIIOKEHHE (JIEKTPOHHOE
y4e0HOE U3JIaHKe) IS CTY/I.  YUPEXKIEHUH cpel. Tipod.

oOpazoBanus. — M., 2014.
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www.pvg.mk.ru (onumnuana «Ilokopu BopoObeBbI ropsl»).
www.hemi.wallst.ru (O6pa3oBaTeNbHBINA CAUT JUTSI IKOJBHUKOB «XUMHSI).
www.alhimikov.net (O6pa3oBaTeNbHbII CAlT AJIs MIKOJLHUKOB)
www.chem.msu.su (QnekTpoHHast OubINOTEKA 10 XUMHUH).
www.enauki.ru (MHTepHET-U3/1aHue Ui yuuTenei «EcTecTBeHHbIe HAYKn»).
www. lseptember.ru (MmeToauyeckas razera «llepBoe ceHTIOps»).
www.hvsh.ru ()kxypHan «XuMus B IIKOJIE).
www.hij.ru (KypHaJ «XUMHS U KUZHBY).

. www.chemistry-chemists.com (371€KTpPOHHBIH KypHalT « XUMUKH U XUMHS»).
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4. KOHTPOJIb 1 OHEHKA PE3YJbTATOB OCBOEHUSA IUCHUIIJIMHBI
XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEFHOM JEATEJbHOCTH
CTYAEHTOB

OenepabhbIii 3aK0H 0T 29.11.2012 No 273-D3 «O6 oOpazoBanmu B Poccuiickoii Denepanum.

[Ipuka3 MunucrepctBa oOpasoBanusi U Hayku PD ot 17.05.2012 Ne 413 «O06
yTIBepkAeHUU (enepaabHOro TrOCYAapCTBEHHOrO 00pa30BaTENbHOIO CTaHAApPTa CPEIHEro
(mostHOTO0) 0011IETO 00Pa30BAHUS.

ITpuka3z MunuctepcTBa oopazoBanus 1 Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHUH
n3meHennii B [lpuka3z MunucrepctBa obpa3zoBanust u Hayku P® ot 17.05.2012 Ne 413 “O6
yIBepkAeHUU (PeepasbHOr0 TroCyAapCTBEHHOrO 00pa30BaTENbHOIO CTaHIAPTa CPEIHEro
(moHOT0) 00I1IeTO 00pa30BaHUS ».

[Tucemo [lemaprameHTa rocyAaapCTBEHHOM MOJUTUKH B c(epe MOArOTOBKH paboOyux
kagpoB u JIIO MunoOpnayku Poccun ot 17.03.2015 Ne 06-259 «Pexomennanuu 1o
OpraHM3allii  TOJY4YeHHUs cpenHero oOmero o0pa3oBaHHMs B Ipeaeiax  OCBOCHUS
00pa3oBaTeNbHBIX MPOTPAMM CpPEIHEro MpodeccHoHaNbHOr0 00pa3oBaHUs Ha 0a3e OCHOBHOTO
o0miero oOpa3oBaHus ¢ yueToM TpeOoBaHU (henepaabHbIX FOCYIapCTBEHHBIX 00pa30BaTEIbHBIX
CTaH/JapPTOB M TMOJIy4aeMOH MpOpecCHd WM CIEUUAIBHOCTH CPEAHEro MPO(eCcCHOHATBHOTO
00pa3oBaHHS.



Conep:xanue

XapaKTepHCTHKa OCHOBHBIX BUJIOB I€ATECJIBbHOCTU CTYACHTOB

00y4eHust (Ha ypoBHe y4eOHBIX JeHCTBHIl)
Ba:kneiimue YMeHue 1aBath ONpeAeICHHE U ONIEPUPOBATH CIACAYIOIIMMHI
XHMHYecKHe XUMHUYECKUMH MOHSATUSMU: BEILIECTBO, XMMUYECKUH JIEMEHT, aToM,
MOHATHS MOJIEKYJIa, OTHOCUTEIbHBIEC aTOMHAsI U MOJIEKYJISIpHAsI MacChl, MOH,

AJTOTPOIIHSI, U30TOIIbI, XUMUYECKasl CBSI3b,
AIEKTPOOTPHUIIATEIIBHOCTD, BAJIGHTHOCTh, CTETICHh OKUCIICHHS, MOJIb,
MOJIIpHAsi Macca, MOJIAPHBINA 00beM ra3000pa3HbIX BEIIECTB,
BELIECTBA MOJIEKYJISIPHOIO U HEMOJIEKYJIIPHOIO CTPOEHUS,
PacTBOPBI, JIEKTPOIUT U HEINEKTPOIIUT, JIEKTPOTUTHUECKAS
JIUCCOIMAIUS, OKUCITUTENIh U BOCCTAHOBUTEIb, OKUCIICHUE U
BOCCTAHOBJICHHE, TETIOBOU 3P PEKT peakluu, CKOPOCTh XUMUYECKOU
peakIfy, KaTalin3, XUMHUUECKOe PaBHOBECHE, YTIIEPOIHBIN CKETIET,

(G yHKIIMOHAIbHAS TPYIINA, H30MEPHs, TOMOJIOTHUS

OcCHOBHBIE 3aKOHBI
XUMHUHU

®opMynupoBaHHUE 3aKOHOB COXPAHEHUSI MAcChl BEIIECTB U
IIOCTOSIHCTBA COCTaBa BELIECTB.

VYcTaHOBKa NPUYMHHO-CIIEICTBEHHON CBS3M MEXAY COIAEP/KaHUEM
ATHX 3aKOHOB M HANIMCAaHUEM XUMHUYECKUX (OPMYIT U yPaBHEHUH.
YcraHOBKa DBOJIIOLMOHHOM CYLIHOCTH MEHCIIEEBCKON U
COBPEMEHHOM (POPMYIHPOBOK EPUOAUYECKOTO 3aKOHA
J.M.MenneneeBa. O0bsicHeHHE (PU3NUECKOTO CMBICIIA CHMBOJIUKU
NEPUOINIECKOM TaOIUIBI XUMUIECKUX FIIEMEHTOB
J.M.MenpeneeBa (HOMEpOB 3JIEMEHTA, IEPUOA, TPYIIIIbI) U
YCTaHOBKA IPUYMHHO-CIICICTBEHHOM CBSA3U MEXAY CTPOCHHUEM
aToMa Y 3aKOHOMEPHOCTSIMHU U3MEHEHUS CBOMCTB JJIEMEHTOB U
00pa30BaHHBIX MU BEILECTB B MIEPUOJIaX U rpymmax.
XapakTepuCTHKa 3JIEMEHTOB MaJIbIX U OOJIBIINX MEPHUOJIOB MO UX
nostoxkeHuto B Ilepuognyeckont cucreme JI.M.MeHeneesa

OcHOBHBIC TEOPUH
XHUMHHU

YcTraHoBKa 3aBUCUMMOCTH CBOWCTB XMMUYECKUX BELIECTB OT CTPOCHUS
aTOMOB 00Pa3yIOIINX UX XUMUYECKUX PJIEMEHTOB.

XapakTepucTUKa BaKHEUILIUX TUIIOB XUMUUYECKUX CBS3EN U
OTHOCUTEIIBHOCTH 3TOW TUIOJIOTHH.

OObsicHeHUE 3aBUCMOCTH CBOMCTB BEIIECTB OT X COCTaBa U
CTPOEHUS KPUCTATUTMYECKUX PEIIETOK.

@opMyIIMPOBKA OCHOBHBIX ITOJIOKEHUN TEOPUH AIIEKTPOJIUTHIECKON
JIUCCOLUAIINYU U XapAaKTEPUCTUKA B CBETE ATOW TEOPUU CBOWCTB
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COEIMHEHUN.

®opMyIHPOBKA OCHOBHBIX MOJ0KEHUN TEOPUU XUMUYECKOTO
CTPOEHUS OPraHUYECKUX COCTMHEHUH U XapaKTEPUCTUKA B CBETE ATOU
TEOPUHU CBOMCTB OCHOBHBIX KJIACCOB OPTaHMYECKUX COEIUHEHMI

Baskneiinime
BellecTBa U
MaTepuaJIbl

XapakTepuCTUKa COCTaBa, CTPOEHUS, CBOMCTB, MOTY4YEHUS U
npruMeHeHus BakHermmx metaiuioB (IA u II A rpymm, amromMuHus,
kKele3a, a B eCTeCTBEHHO-HAYYHOM Mpoduiie 1 HEKOTOPIX
d-371eMEHTOB) U UX COECMHEHUH.

XapakTepuCTUKa COCTaBa, CTPOEHUS, CBOMCTB, MOTY4YEHUS U
npuMeHeHus BaxHenmmx Hemerawios (VIII A, VIIA, VIA rpynm, a
Takxe azoTa u ¢ocdopa, yriaepoja 1 KpEMHHs, BOJIOPOJIA) U UX
COeMHEHNH. XapaKTepuCTUKa COCTaBa, CTPOCHUS, CBOICTB,
MOJIy4EeHHUs ¥ IPUMEHEHUS BaKHEHIINX KIIACCOB YTII€BOJOPO/IOB
(aykaHOB, IMKJIOATKAHOB, AJIKEHOB, AIKHHOB, ADEHOB) U UX Hanbosee
3HAYMMBIX B HAPOJHOXO3AHCTBEHHOM IIJIaHE MTPEJCTaBUTEIIEH.

AHaJIOTUYHAs XapaKTEPUCTHUKA BAKHEUIINX MPEACTaBUTENICH IPYyTUX




KJIACCOB OPraHMYECKUX COCAMHEHUI: METaHOJIa U 3TAHOJA, CIIOKHBIX
3(pHUPOB, KHUPOB, MBI, ATBAETUIOB (POPMATIBACTHIOB U
aleTabeTU/a), KETOHOB (alleToHa), KapOOHOBBIX KUCIIOT (YKCYCHOM
KHCJIOTHI, TSl €CTECTBEHHO-HAYYHOTO MPOQWUIIS ITPECTaBUTEIICH
JPYTUX KJIACCOB KUCIIOT), MOHOCAXapH OB (TIFOKO3bI), TUCAXaPUIOB
(caxapo3sl), mostMcaxapua0B (Kpaxmaia U IeJUTI0I03bI ), aHHJINHA,
AMHHOKHCIIOT, OEITKOB, UCKYCCTBEHHBIX H CHHTETUYECKUX BOJIOKOH,
Kay4JyKOB, TJIACTMACC

XuMH4YeCKuii Hcnonp3oBaHue B yueOHOHN U MpodeccnoHaabHON AeITeNbHOCTH
XUMHUYECKUX TEPMUHOB M CUMBOJIMKU. Ha3zBaHue N3ydeHHBIX BELIECTB
10 TPUBUAJIBHOM WJIM MEXAYHAPOIHOM HOMEHKJIIAType U OTPaKEHUE
COCTaBa ATHX COCIMHEHUH C MOMOIIBI0 XUMHUECKUX (POPMYII.
OTpaxeHre XUMHUYECKUX MPOIIECCOB C MTOMOIIBIO
YPAaBHECHUMXUMUYECKUX PEAKIIHI

AI3BIK "
CHUMBOJINKA

Xumunueckue peakuun |OObSCHEHHE CYNTHOCTH XUMHUYECKUX TporieccoB. Knaccupukarus
XUMHAYECKHUX PEAKINH 110 pa3InYHbIM [TPU3HAKAM: YUCITYy U COCTAaBY
MPOJYKTOB U PEareHTOB, TEIIOBOMY 3P QEKTy, HaIlpaBJICHUIO, (a3se,
HAJIMYHIO KaTaIN3aTopa, U3MEHEHHIO CTENICHEeH OKHCIICHHUS
AJIEMEHTOB, 00Pa3yIONINX BEIIECTBA.

YcTaHOBKa MPU3HAKOB OOIIETO U PA3IMYHOTO B TUIIOJIOTUHU PEaKITHA
JUISl HEOPraHUYECKOM ¥ OPraHUYECKOM XUMHUH.

Knaccugukaius BemecTB U MPOIECCOB C TOUYKH 3PEHHSI
OKHCJICHUs-BOCCTaHOBIIeHHs. CocTaBlIeHHE YPaBHEHUH peaKinid ¢
MOMOIIBIO METO/A AJIEKTPOHHOT0 OajaHca.

OOBscCHEHNE 3aBUCUMOCTHU CKOpPOCTH XUMHYECKOH pCaKkuu u
TMOJIOKCHUA XUMHUYCCKOTO PABHOBCCHUA OT PA3JIMIHBIX (I)aKTOpOB

XuMHYeCKui Habmonenue, ¢pukcaius 1 onucaHue pe3yibTaToB MPOBEICHHOTO
JKCIIEPUMEHT JKCIIEPUMEHTA

Xumuueckas IIpoBeneHre caMOCTOATENIBHOTO MTOMCKA XUMUYECKOM
uHopmanus nH(pOpMAIIUU C UCTIOJIH30BAHUEM PA3TUIHBIX UCTOUHUKOB

(Hay4HO-TIOMYJISIPHBIX U3JaHUN, KOMIIbIOTEPHBIX 0a3 JaHHBIX,
pecypcoB UHTepHeTa). Mcnonb30BaHNEe KOMIBIOTEPHBIX
TEXHOJIOTHH 17151 00pabOTKH U Mepeiadl XUMHUYECKOU
nH(OpPMaIlMU U €€ MPEICTaBICHMsI B pa3IUYHbIX (hopMax

PacueTnl 110 VCTaHOBKa 3aBHCHMOCTH MEKTy Ka4eCTBEHHOM 1 KOJIUYECTBEHHOM

XHMHYECKHM CTOPOHAMHU XHMHYECKHMX 0OBEKTOB M POIECCOB. Pellenne pacueTHbIX

dopmyaam un 3a71a4 110 XUMHYECKUM (OPMyIIaM ¥ YPaBHEHUAM

YpPABHEHHS M

Mpoduisnoe u OObsACHEHHE XMMUYECKHX SBICHHUH, IPOUCXOAAIINX B IPUPOJIE, OBITY

IpPOdecCHONANBHO M Ha POH3BOICTBE. ONpe/ie/iecHHe BOSMOKHOCTEH NPOTeKaHHs

AHAYHMOe XHMHYECKHX NPEBpaleHHii B pasiuiHbIX ycousx. Cobmonenne
TIPaBMII SKOJOTMYECKU TPAMOTHOTO TTOBEIEHHS B OKPY/KAIOIIEH Cpeie.

ConepikaHue OleHKa BIMSHHSA XMMHYECKOTO 3arPA3HEHHS OKPYKAIOLIEH CPeIbl Ha

OpTaHM3M YeJIOBEeKa M JIPYTHE )KUBbIe opraHu3Mbl. CoOIroieHue
mpaBuiI 0€3011aCHOTO OOPAIIEHUS ¢ TOPIOYUMH 1

TOKCHYHBIMH BEIIECTBAMH, JJAOOPATOPHBIM 000PYIOBAHHUEM.
[ToaroroBka pacTBOPOB 3aJaHHOM KOHIICHTPAIMH B OBITY U Ha
npou3BocTBe. KpuTHdeckas oreHKa TOCTOBEPHOCTH XUMHUUECKON
UH(OPMAITUH, TOCTYMAIOIEH U3 Pa3HbIX HCTOYHUKOB
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