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1. HEJU U 3AJJAYM OCBOEHUS AU CHUATIIAHBI

Ieau ocBOeHUSI TUCUHUILINHBI

- ajganTanus oOydaroIIMXCSd K YCIOBHUSM JMHAMHYHO Pa3BUBAIOILIETOCS MHpA,
(opMHUpOBaHUE MHTEIIEKTYaJbHO PAa3BUTOM JIUYHOCTH, TOTOBOM K CaMOOOpPa30BaAHMIO,
COTPYIHHUYECTBY, CAMOCTOSITEIbHOMY MPUHATUIO TPAMOTHBIX PEUIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYalUsX, CBI3AHHBIX C BEIIECTBAMH U UX TPUMEHEHUEM;

- (opmupoBanue 'y OOydalOIIMUXCS  KIIOUYEBBIX  HABBIKOB  (KIIOYEBBIX
KOMIIETEHIIUI), HMMEIOIIMX YHHUBEpPCAaJbHOE 3HAY€HWE Ui pa3IMYHBIX BHJIOB
NEeSATENbHOCTU: pelIeHus] MpoOjieM, TOMCKa, aHaiu3a M 00paboTKM HHGOpMALNH,
HEOOXOUMBIX JJII NPUOOPETeHHs] OMbITa ACSTEIBHOCTH, KOTOPAs 3aHUMAET Ba)KHOE
MECTO B TMO3HAHUM XUMHUHU, a TaKXKe JJs OUEHKU C MO3UUUH HKOJIOTMYEeCKOU
0e30MacHOCTH XapakTepa BIMSHUS BELIECTB W XMMUYECKUX MPOLIECCOB HAa OPraHu3M
YeJIoBeKa U MPUPOJHYIO CPEY;

- pa3BUTHE I[O3HABATEJBHBIX HWHTEPECOB, WHTEIICKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEN 00YyYaromIMXCsA: CHOCOOHOCTH CaMOCTOSATENBHO MPUOOPETaTh HOBBIE
3HaHUA 1O XUMHUU B COOTBETCTBUM C KMU3HEHHBIMH MOTPEOHOCTSIMHU, HCIIOJIB30BATh
COBpEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJOTMM JUIS TOMCKAa M aHaidu3a Y4eOHOU u
HAYYHO-TIONYJISIPHON MH(POPMAIIMU XUMUYECKOTO COICPKAHMS;

- (opmHpoBaHHE M pa3BUTHE y OOYYAIOLIUXCS aCCOLUATHUBHOIO U JIOTUYECKOIO
MBILIUIEHUS, HAOJI0aTeNbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOAMMBI, B YAaCTHOCTH, IpU IUIAHUPOBAHWU U TPOBEACHUU XUMHUUYECKOTO
HKCIEPUMEHTA;

- BOCIUTaHUE y OOyyarommxcsi YOeKIEHHOCTH B T'YMaHUCTHYECKOU
HaMNpaBJICHHOCTH XMMHM, €€ BaXKHOM pOIM B peUIeHUH TJI00albHBIX MpodIeM
palMOHAIIBHOTO TMPUPOAOIOJIb30BAHUS, TIOMOJHEHUSI SHEPreTUYECKUX PpEecypcoB U
COXpaHEHHUs MPHUPOJHOTO PAaBHOBECHUS; OCO3HAHHS HEOOXOJMMOCTH OepeXHOIo
OTHOLIEHUS K TMPUPOJE U CBOEMY 3J0pOBbIO, a TakKe MPHOOPETEHUs OIbITa
UCMOJIb30BaHUs IOJIYYEHHBIX 3HAHUM [UIsl MPUHATHA TPAMOTHBIX peElIeHHH B
CUTYallUsX, CBA3AHHBIX C XMMUYECKUMHU SIBJICHUSMHU.

OcHoBHasi 3a1a4a OCBOEHH A TUCHUILIUHBI:

— OCBOCHHME MOJXOJ0OB K OIPEICICHUIO COACPKAHUS U IOCTPOSHUS MpeameTa
peaycMaTpUBAOT (GOPMUPOBAHHUE YHHUBEPCAIbHBIX YUYCOHBIX JCHCTBHMA, HMEIOIINX
0a30BOe 3HAYCHHE IS PA3]IMYHBIX BHJIOB JCATCIBLHOCTH: PCIICHHS MPOOJIEM, ITOWCKA,
aHanmm3a u 00paboTkM wWHPOpMANMK, HEOOXOMAMMBIX JUISI TPHOOPETCHHS OIbITa
MPAKTUYECKON W HCCIECIOBATEIILCKON JESITEIbHOCTH, 3aHUMAIOIIE Ba)XKHOE MECTO B
MMO3HAHUH XHUMHH.

Pesynbratrom ocBoeHuss aucuumiuinHbl «bJ[.08 Xumwus» oOydaromumucs 1o
cnermanbHOCTH 38.02.01 — DKOHOMUKA M OyXTaNITEPCKUN YUET (IT0 OTPACISIM) SIBIISCTCS
OBJIQJICHUE OCHOBHBIM BHJAOM ImpodeccruoHanbHo  gesrensHoctd (BILJ) wu
COOTBETCTBYIOIIMMHU KOMIIETECHIIUSAMHU.



2. MECTO JUCHMILJIUHLI B CTPYKTYPE OBPA3OBATEJIBHON
ITPOI'PAMMBI

Hucrumumaa «XUMUS» HAXOJHUTCS B CpelHEM 00Ieo0pa3oBaTeIbHBIX 0a30BBIX
JTUCHUIUIAH U3 00s13aTeNbHBIX MPEAMETHBIX 00IacTel yueOHOro riaHa.
JucuuminHa u3ydaercsa Ha 1 kypce B 2 cemecTpe (04HOe 00ydeHHE).

3. HEPEYEHbD IIVTIAHUPYEMBbIX PE3YJBbBTATOB OBYYEHMUS 110
JANCOUIIVIMHE, COOTHECEHHBIX C IINTAHUPYEMbBIMHA
PE3YJIbTATAMM OCBOEHUSI OGPA3OBATEJBHOM ITPOT'PAMMBbBI

B pe3yjabTaTe OCBOCHHA JHUCHUIIINHBI o6yqa10m1/1ﬁc51 JOJIZKCH OBJIAACTD
YMCHUAMU U 3HAHUAMU B LCIIAX HpI/IO6p€TCHI/IH CICAYIOomuX KOMHCTGHHHﬁ:

HaunmenoBanue
KOMITETEeHIMH I[nanupyemble pe3yJbTaThl 00yUeHHS MO TUCHUILIMHE,
(nJIaHupyembie XapaKTepu3yrume 3Tanbl
Kon pe3yabTaThl ¢opMupoBaHusi KOMIETEHIIUN
ocsoeHust OII)
Oo61ue B o6s1acTtu 3HAHUS ¥ TOHUMAaHuUA (A)
KOMIIETEeHIIMH 3nanus:
- Ba)KHEHIIMEe XUMHYECKUE IIOHATHSI. BEIIECTBO, XUMHYCCKUM
JJIEMEHT, aTOM, MOJIEKyJa, OTHOCHTEIIbHbIE aTOMHas U
MOJICKYJISIpHAsE MacChl, WOH, aJUIOTPOIHS, W30TOIBI, XUMHUYECKAS
CBSI3b, ANEKTPOOTPHUIIATEIIBHOCTD, BaJICHTHOCTD, CTeNEeHb
OKHUCIIEHUs, MOJIb, MOJISIpHas  Macca, MOJIAPHBIH  00BbeM
ra3z000pa3HbIX BEIIECTB, BeEIeCTBA MOJICKYJISIPHOTO u
HEMOJICKYJIIPHOTO  CTPOCHHUS,  PAcCTBOPBI,  JJEKTPOJUT U
Co/ieficTBOBATh HEAJIEKTPOJIUT, DJIEKTPOJIMTHYECKAs JHUCCOIMUAINSA, OKUCIUTENb W
COXpaHEHHUIO BOCCTAHOBHUTEJIb, OKUCJIICHHE M BOCCTAHOBJICHUE, TEINIOBOH A (heKT
OKpY’Kalollel cpesibl, | PEAKIMH, CKOPOCTh XMMHMYECKOH PEAKIMH, KaTalu3, XMMHYECKOE
pecypcocOepexenno, | PABHOBECUE,  YIIIEPOIHBIA  CKENeT, (QYHKIMOHAIbHAs —IPYIIa,
IPUMEHATH 3HaHus | U30OMCPHA, TOMOJIOTHUA;
00 W3MEHEHUH | - OCHOBHBIC 3aKOHBI XHUMHHU: COXpPAaHEHHsS MacChl BEIECTB,
OK7 | knumara, HPUHLMIBI | TIOCTOSHCTBA COCTaBa BewlecTs, llepuoauueckuii 3akon JI.H.
OEpERKITMBOTO Meneneesa,
IPOU3BOJICTBA, - OCHOBHBIE TEOpUU XUMUH, XUMHYECKOH CBSI3H,
>¢pdeKTHBHO ANEKTPOJUTUYECKON JUCCOLMALINU, CTPOCHHS OPraHUYecKUX W
HeﬁCTBOBaTL B | HCOPraHNMYCCKUX COGI[I/IHCHI/II\/'I;
4pe3BLIYANHBIX - Ba)KHEWIME BeIIecTBAa M MaTepHasbl: BAKHEUIINE METAIIbl U
CUTYaIUAX CIUIaBBl: CEpHas, COJsSHAs, a30THas W YKCYCHas KHUCIIOTHI,
OnmaropoJiHble Ta3bl: BOJOPOJ, KHCIOPOJ, TalIOTEHBI, IEJIOYHbIe
METaJIJIbl, OCHOBHBIC, KHUCJIOTHBIE U aMQpOTEpPHbIE OKCHUIBI U
TUAPOKCUBI, IIENOYH, YITIEKUCTBIM U YrapHBIA Ta3bl, CEPHUCTHIN
ra3, aMMHaK, BOJa, MPHUPOJHBIN Ta3, MeTaH, OJTaH, JTHUJICH,
alleTHIICH, XJIOpUJ HaTpus, KapOOHAT M THUIPOKApOOHAT HATpPUS,
kapOoHaT u (ocdaT KambIus, 6EH30J, METAHO B 3TAHOJI, CJIOXKHBIC
2(QUpBI, KHUPHI, MbBUIA, MOHOCaXapujabl (TIIOK03a), AMcCaxapuibl




(caxapo3a), mnosMcaxapuiabl (Kpaxmajl H LEJUII0JIO3a), AHUJIUH,
AMHHOKHUCIIOTHI, OEJIKH, HICKYCCTBEHHBIE U CUHTETUYECKHE BOJIOKHA,
Kay4yKH, IJIaCTMAaCCHI.

Ymenusn:

- Has3bplBaTh: M3y4YEHHbIE BEUIECTBA IO TPUBHAJIBHON WU
MEXyHapOJHOW HOMEHKIIAType;

- ONpPENENATh: BaJEHTHOCTb W CTENEHb OKHUCICHHUS XUMHYECKHX
JJIEMEHTOB, THI XUMUYECKOW CBSI3U B COEAMHEHUSX, 3apsil HOHa,
OKUCJIMTEIb W BOCCTAHOBMUTENb, IPHUHAUIEKHOCTh BEIIECTB K
Pa3HbIM KJ1accaM HEOPraHMUYECKUX U OPraHUYECKUX COCIUHEHMUI;

- XapaKTepu30BaTh: 3JIEMEHTbl MaJIbIX EPHUOIOB M0 UX MOJOKEHUIO
B [Iepnoanueckoii cucreme J[.M1. Menneneesa;

- 001IMe XMMHUYECKUE CBOMCTBA METANIOB, HEMETAJNIOB, OCHOBHBIX
KJIACCOB HEOPraHMYECKUX M OPraHUYECKUX COETMHEHUN;

- CTPOCHHME Y XUMUYECKHE CBOICTBA N3yYEHHBIX HEOPTraHUUECKUX U
OPraHuYeCKUX COCTMHEHUN;

- OOBSACHATH: 3aBUCHMOCTH CBOMCTB BEIIECTB OT HX COCTaBa M
CTPOCHHS, TPHUPOJY XUMUUYECKOW CBS3M (MOHHOW KOBAJICHTHOM,
METa/NINYeCKOM M BOJOPOJHOM),  3aBUCHUMOCTb  CKOPOCTH
XMMHUYECKON peaklMy U MOJIOKEHHE XMMUYECKOTO PaBHOBECUS OT
pa3nu4HbIX (PaKTOPOB;

- TNPOBOJUTH: CAMOCTOSITEIbHBIH TOUCK HHpOpManuu ¢
UCIIOJIb30BAHUEM PA3JIMYHBIX MCTOYHUKOB (HAYYHO-TIOMYJISPHBIX
W3JIaHUI, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTEpHETA);

- HCINOJb30BaTh KOMIIBIOTEPHBIE TEXHOJOTUU sl OOpabOTKU U
nepenady nHGOPMAIUU U ee MPEACTaBICHHS B pa3INYHbIX Gopmax;
- CBSI3BIBATh: M3YYCHHBIM MaTepuaj CcoO CBOEH MpodeccHoHaTbHOMN
JEeSITENIbHOCTBIO;

- pemiath: pacyeTHbIE 3a/Jayd [0 XUMHYECKUM (opmynaM u
YpaBHEHUSM;

- HCIIOJIb30BaTh MIPHUOOPETEHHBIC 3HAHUS U YMEHUS B IIPAKTUUYECKOM
JeSITeIbHOCTH U TOBCEHEBHOM JKM3HM.




4. OFBEM JUCHUIIJIMHBI B 3BAYETHBIX E/IUHUIIAX C YKAZAHUEM
KO/IMYECTBA YACOB, BBIIEJIEHHBIX HA KOHTAKTHYIO PABOTY
OBYYAIOIIUXCA C TIPENNOJABATEJIEM (IIO BUIAM YYEBHbBIX
3AHSATHIA) U HA CAMOCTOSTEJIBHYIO PABOTY OBYUAIOIINUXCH

Hroro akageMuyecKUX 4acoOB AUCIUAILIIMHBI COCTaBIIEeT 96 yacos.

4.1 O0bemM TUCHUILIMHBI U BUABI Y4eOHOMH padoThI

4.1.1 Ounas ¢popma odyuenus: 1 kypc, cemecTp — 2, hopma KOHTPOJIS — 3a4ET C

OILIEHKOM.

Buj yueoHoi#i paboThl

O0BeM YacoB

O0beM HYacoB

BCETO 1 cemectp
O0mas Tpya10eMKOCTb JUCHHMILIHHbI 96 96
Oobs3aTesibHast yueOHasi HAarpy3Ka (Bcero) 96 96
B TOM YHCJIC: - -
Jlexruu (JT) 60 60
Cemunapckue 3ansTus (C3) - -
[Tpaktuueckue padotsl (ITP) 36 36

CamocTosiTesibHasi padoTa:

Kypcosoit mpoekt (KIT)

Kypcosas pabota (KP)

Pacuetno-rpaduueckas padora (PI'P)

Pedepar (P)

Occe (D)

KonTtponbHas pabora

CamMocTosTeIRHOS HN3Y4CHHUEC pa3acioB

CamomnoaroroBka (IpopadoTKa ¥ MOBTOPEHUE JICKIITHOHHOTO
Marepuaia U MaTepuajia y4eOHMKOB B y4eOHBIX ITOCOOHI,
MOJITOTOBKA K Ta00OPaTOPHBIM U TIPAKTUYCCKUM 3aHITHSM,
KOJUIOKBUYMaM, PyOeKHOMY KOHTPOJIIO U T.]1.)




4.1.2 3aounas ¢popma odyuenusi: 1 kypc, hopma KOHTPOJIS — 3a4€T C OLICHKOM.

Bua yueOHo# paGoThl

O0bEM YacoB

O0beM YacoB

BCECTO

1 cemectp

OO0masi Tpy10€eMKOCThb IV CHUTIJIHHbI

96

96

Oo6s13aTesibHAs yueOHast HAaTpPy3Ka (Bcero)

96

96

B TOM 4YHCIJIC:

Jlexuunu (JI)

6

6

Cemunapckue 3ansatus (C3)

[IpakTnueckue padotsl (I1P)

N

N

CamocrosiTesibHas padora:

Kypcosoii npoexr (KIT)

Kypcosas pabora (KP)

Pacuerno-rpaduueckas padora (PI'P)

Pedepar (P)

Occe (D)

KoHnTposnbHas paborta

CamMocTosTensHOe HN3YYCHHC pa3aciioB

CamomnoaroroBka (mpopadoTKa U TOBTOPEHUE JIEKITMOHHOTO
MaTepuaia U Marepraia yaeOHUKOB M y4eOHBIX TOCOOUH,
MOJITOTOBKA K Ta00OPaTOPHBIM U TIPAKTUYECKUM 3aHITHSM,
KOJUIOKBUYMaM, PyOeKHOMY KOHTPOJIIO | T.]I.)




5. COJJEP’KAHUE YYEBHOM JUCIUILINHBI

5.1. Conepxanue TMCUMILIMHBI, CTPYKTYPHPOBAHHOE M0 TEMAM € YKA3aHUEM OTBEJI€HHOI0 HA HUX KOJIM4YeCTBA 4acOB
U BU/I0B Y4eOHbIX 3aHATHI
5.1.1 Ounas ¢popma o0yueHust
HanMenoBamHme Conep:xxanue yueOHOro MaTepuaJia, jadéoparopHubie padoThl U NPAKTHYECKHE 3aHITHSA,
pA3ICIOB H TeM caMocTosiTe/IbHAas padoTa o0yuaommxcsi, Kypcopasi padora (IIpoeKT) O0bem yacoB
(ecau npedycmompenvt)
1 2 3
PA3JIEJI 1. TEOPETHYECKHUE OCHOBBI OPTAHUYECKOW XUMHUH
Cojaep:kanue yueOHOro MaTepuajia
Tema 1.1 [IpeameT opraHn4ecKod XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAYEHNE B ITOJTYYEHUH HOBBIX BEIIECTB U
IIpeamer MarepuaioB. Teopust CTpoeHHs OpraHndecKnX coennHeHnii A.M. bytiepoBa, ee OCHOBHBIE TIOJIOKEHHUS.
OPraHUu4YeCcKoH CrpykTypHbIe GOpMYIIbl OpraHndeckux BeuiecTB. ['omonorus, nzomepus. Xumudeckas CBsI3b B OpraHMUECKUX
xumuu. Teopus COEIMHEHUSX: KpaTHBIE CBSI3H, 0- U T-CBsi3U. [IpeacTaBienue o kaccupUKaui OpraHndeckux BEUIeCTB. 2
CTPOCHHS Homenknatypa opraHn4eckux coequHeHUH (CucTeMaTuyecKkas) ¥ TpUBUAIbHbBIC Ha3BaHUS BaXKHEUIITNX
OpPraHu4ecKux MIpe/ICTaBUTENEeH KJIACCOB OPraHUYECKHUX BEIIECTB.
coeuHeHUit IIpakTnuyeckune 3aHATHS
A.M. byraepoBa | Jlabopamopmulii onelm: 2
- MOJICJINPOBAHKE MOJIEKYJl OPraHUYECKHUX BEIIECTB.
PA3JIEJI 2. YI'JIEBOJOPO/IbI
Copepxanue yueOHOro Marepuaja
AJKaHBI: COCTaB ¥ CTPOCHUE, TOMOJIOTHYECKH psii. MeTaH U 3TaH — MpOCTEHIe TPeICTaBUTENN aTKaHOB: 2
Tema 2.1 COCTaB, XMMHUYECKOE CTpOCHUE, (U3NYECKUE U XUMHUECKHUE CBOMCTBA (PEaKIuy 3aMEIICHUS U TOPEHNUs),
IIpenesabHble HAX0XJCHHE B IPUPO/IC, OJTYUCHHE U IPUMEHEHHE.
Yraesoaopoasl IIpakTHyeckune 3aHATHS He
IIPEyCMOTPEHO
Conepxanue yueOHOro Marepuasa
Tema 2.2 AJKeHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUN Psil. DTUIIEH — NPOCTEMIINI NPEACTABUTEND AJIKEHOB: COCTaB,
Henpenenbnbie XUMUYECKOe CTpoeHHe, (U3NUYeCKue M XMMUYECKHE CBOWCTBA (peakUuu TUAPHUPOBAHUS, TaJIOTEHHPOBAHUS,
rUpaTalliy, OKUCJIEHNS U NOJMMEPHU3AlMN), HAXOKIEHHUE B IPUPOJE, OJyUYEHUE U IPUMEHEHHE. 2

yIJIEBOOPOABI:




aJIKeHbI, Ankanuensl: OyraaueH-1,3 wu wmermnOyraaumeH-1,3, XUMHUYECKOE CTPOCHUE, pEeakKlus MOJIMMEpH3aIUH,
aJIKa/IueHbl, IIpUMEHEHME (AJ11 CUHTE3a IPUPOJHOIO U CUHTETUYECKOTO KayuyKa U PE3UHBI).

AJIKUHBI AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJOTHUECKUI PsAMl. ALIETHIIEH — MPOCTEHUIIHNIA MPEICTABUTENb
QIKWHOB: COCTaB, XMMHYECKOE CTPOCHHE, (PM3MYECKHe W XHUMHUYECKHE CBOMCTBAa (peakuuu THUAPHUPOBAHMUSA,
raJIOrT€HUPOBAHMUSI, THIpaTallii, TOPEHUS), HAX0KJICHHE B PUPOJE, TOJIyYEHUE U IPUMEHEHHE.
I[IpakTHYeckne 3aHATHS
[Ipaktuyeckas padora «Ilomyuenne aTuIeHA U U3yYCHUE €TO CBOMCTBY.

PacuerHble 3a1aun: - 0 YpaBHEHUIO XUMHUYECKOH peakuuu (Macchbl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA
WIK TPOAYKTa PEAKIHH 10 H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO U3 HCXOJHBIX BEIIECTB WIIU
MIPOJIYKTOB PEAaKIUN).
Conep:xxanue yueOHOro MarepuaJja
Tema 2.3 ApeHbl: 6EH30J1 ¥ TOTYOJI, COCTaB, XUMUYECKOE CTPOEHUE MOJIEKYI, (PU3NUecKue U XUMHUUYECKUE CBOMCTBA
ApomaTHyeckue | (peakiny raJJor€HUPOBAHUS U HUTPOBAHUS), MOJTyYeHUE U IpUMeHeHre. BiusHrue 6eH3051a Ha OpraHu3M
yIJ1€BOA0OPOAbI yesioBeKa. ['eHeTnyeckas CBsi3b yriieBOJIOPOJOB.
IIpakTuyeckue 3aHATHS
PacuerHble 3a1aun: - MO YpaBHEHUIO XUMUYECKOM peakunu (Macchl, 00bE€Ma, KOJIMUECTBA UCXOJHOTO BEIIECTBA
WIM TPOAYKTa PEaKIHH MO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO U3 HMCXOJTHBIX BEIIECTB WIIU
MPOJAYKTOB PEAKIIHH).
Conep:xaHue y4eOHOro marepuasa
Tema 2.4 [Tpuponnsiii ra3. [lomyrasie HedTsHBIE Ta3bl. HedTh 1 ee mpoucxoxaenune. CriocoOwl nepepaboTku HePTH:
IIpupoaunbie MepPEeroHKa, KPeKUHT (TepMUYeCKHil, karanutuueckuid). [IpoaykTsl nepepadoTku HeTH, X IPUMEHEHUE B
HCTOYHUKH MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib U MPOIyKTHI €ro nepepaboTKu.
U nepepadorka JlemoHcTpanusi: - Bugeodparment «BynkaHuzanus pe3uHb)
yIJ1€BOJA0PO/I0B IIpakTnuyeckune 3aHATHS
JIaGopaTopHbIE OMBITHI:
- KQUeCTBEHHOE OIPEeJIeIICHHE YIIIepo/ia U BOJIOPO/ia B OPraHMUECKUX BEIIECTBAX;
- O3HaKOMJIEHHE ¢ 00pa3laMu TIaCTMACC, KAy4yKOB U PE3UHBI;
- MOJIEJIMPOBAHKE MOJIEKYII YIJIEBOJIOPOIOB U TaIOr€HOMPOU3BOIHBIX
PacuetHble 3a7aun: - onpeeeHne MOJIEKYIIPHO (OpMYIIbl OPraHUYECKOr0 BEIIECTBA [0 MACCOBBIM JI0JISIM
ATOMOB XMMHYECKHUX JIEMEHTOB; - PACUETHI IO YPABHEHUIO XUMUUYECKOW PEAKLIHUH.
PA3JIEJI 3. KHCJIOPOACOAEPXKAIIUE OPTAHUYECKHUE COEAJUHEHUSA
Conepxanue yueOHOro Marepuasa
[IpenenpHBIE 0THOATOMHBIE CIIUPTHI: METAHOJ U ATAHOJ, XUMHUYECKOE CTPOCHHE, (PU3UUECKUE U XUMUYECKHE
Tema 3.1 CBOMCTBa (peakiu ¢ aKTUBHBIMU METAJUIAMH, TaJIOT€HOBOIOPOIaMU, TOPEHKE), TpuMeHeHue. BogopoaHas

Crupt. ®eHoubl

CBsA3b. DU3HOJIOTHUECKOE ICHCTBUE METAHOIa U ATaHOJIa Ha OpraHnu3M 4YCJIOBCKaA.

MHoroaToMHEIE CIIUPTEL: 3TUJICHIIIMKOJIb U TNTHUIOCPUH, XUMHUYCCKOC CTPOCHUC, (I)I/ISI/ILICCKI/IC N XUMHYCCKUC
CBOMCTBA (B3aI/IMO,HCI>'ICTBHC CO MICJIOYHBIMU MCTAJJIAMU, KAYCCTBCHHAA PCAaKIUA HA MHOT'OATOMHBIC CHI/IpTLI).




duznogornyecKoe HeﬁCTBHe Ha OpraHusM 4YCJIOBCKaA. HpI/IMeHeHI/Ie rmocepuHa U STUJICHIJIMKOJIA.
®enou. CTpoeHne MOJIEKYIbI, (PU3NYECKHe U XUMHUECKHE CBOMCTBA (heHosa. TOKCHYHOCTH (heHoma, ero
(du3HoIOrNYecKoe IeHCTBIE HAa OpraHu3M JenoBeka. [IpuMenenue geromna.

IIpakTnuyeckune 3aHATHSA
Pemenue 3a1a4 no teme «PeHosnb» U «COupTh».

Tema 3.2
AJbaeruasl.
KapGoHnoBrbie

KHCJIOTBI

Caoxublie 3¢upbl.

Conepxxanue yueOHOro Marepuasa

AJILI[GFI/II[I)IZ q)OpMaJIBIICFI/III " alCTAJIbACTUA, XUMHUYICCKOC CTPOCHUC, (1)I/I3I/I‘-ICCKI/IC 1 XUMHYSCKHE CBOMCTBA
(peaKHI/II/I OKHCJICHHA U BOCCTAHOBJICHHU A, KAUYCCTBCHHBIC peaKHI/H/I), MOJIYYCHUC U ITPUMCHCHUC.

OHOOCHOBHBIE TIpE/IeNIbHBIE KaPOOHOBBIE KUCIOTHI: YKCYCHAsI KHCIIOTa, XUMHUECKOE CTPOCHHUE, PU3NUECKUE U
XUMUYECKHE CBOMCTBA (OOIIHME CBOMCTBA KUCIIOT, PEAKIUs dSTepUPUKAIINK), TOTYyICHHE U TPUMEHEHHE.
CreapuHOBas U OJICMHOBAsI KUCIOTHI KaK MPEACTABUTENN BHICITUX KapOOHOBBIX KHCIIOT. Mblia Kak COJn
BBICIITUX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JICHCTBHE.

CrnosxHble 3(hUpbl KaK MPOU3BO/IHBIE KAPOOHOBBIX KUCIOT. [ Haposin3 caokHbIX 3¢pupoB. JKupsl kak
MIPOU3BO/IHBIE INIULEPHHA U BBICIINX KapOOHOBBIX KUCIOT. [ MApOIIN3 KUPOB.

IIpakTHyeckue 3aHATHS

[IpakTuueckas pabota «CBONCTBA pacTBOPa YKCYCHON KUCIOTHI.

Boruncnenus: - no ypaBHeHHIO XUMUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEILIECTBA HIIN
MPOJIyKTa PeaKuu Mo U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEUIECTB MU MPOJAYKTOB
peaKIIvm)

Tema 3.3
YrieBoanl

VYrneBojpl: cocTaB, KjacCU(PUKAIUS YIIIeBOJAOB (MOHO-, IU- U MOJIMCaXapuabl). [ roko3a — mpocTenmii
MOHOCaxapua: 0COOCHHOCTH CTPOEHUS MOJIEKYJIbI, (PU3NUeCKre U XUMUYECKHUE CBOICTBA TIFOKO3BI,
HaxX0XJIeHHE B MIPUPO/Ie, MPUMEHEHHUE IITI0K03bl, OMOJIOTHYecKas poJib B KU3HEACSITEIbHOCTH OpraHu3Ma
yenoBeka. DOTOCUHTES.

(Dp}IKTOSa KaK U30MCP I'IFOKO3BI. Caxap03a — OpCACTABUTCIIb JUCAXapHUaAO0B, THAPOJIU3 CaXapO3bl, HAXO0XKICHHUC B
Ipupoac u NIpuMCHCHHC. KanMaJ'I H OCJUIK0JI03a KaK IMIPUPOAHBIC ITOJIUMEPLI: CTPOCHUEC Kpaxmajla U
O CII0JI036I, (I)I/ISI/I‘IGCKI/IC 1 XMMHYECKHE CBOMCTBA Kpaxmalia (FI/I,Z[pOJ'II/B, Ka4CCTBCHHAA PCAKIH C ﬁO,Z[OM).

IlpakTHyeckue 3aHATHSA

JIabopaToOpHBIH OMBIT: - TOPEHUE CITUPTOB.

[IpakTuueckas pabora «CBoicTBa pacTBOpa YKCYCHOM KHCIOTBD.

PacuerHble 3aaun: onpeaeneHue MOJIEKYAIPHON (GOPMYITBI OPraHUYECKOTO BEIECTBA TI0 MACCOBBIM JIOJISIM
aTOMOB XMMHUYECKUX JIEMEHTOB U TI0 Macce (00beMy) MPOIYKTOB CTOPAHUS; PACYETHI TI0 YPaBHEHUIO
XUMHUUYECKON PEaKIUU.

PA3JIEJI 4. ABOTCOAEPKAIINE OPTAHUMYECKHME COEJIUMHEHUSA

Conepxanue yueOHOro Marepuasa




Tema 4.1 AMMHBI: METUJIAMUH — IPOCTEHIINN TPEACTaBUTEIh AMUHOB: COCTAB, XUMHUECKOE CTPOCHUE, (PU3UUECKUE U
AMMHHBI. XMMMUYECKHE CBOMCTBA (pEaKLUy C KUCIOTAMU U TOPEHMSI), HAXOKJIEHUE B IPUPOJE. AMUHOKHUCIOTHI KaK
AMMHOKHUCJIOTBL. | aM(oTepHbIe Oprannueckue coenuHeHns. usnyeckre 1 XMMUYECKUEe CBOMCTBA aMUHOKHCIIOT (Ha IpUMepe 2
Beaku riynyHa). buonorndeckoe 3HaueHre aMuHOKUCIIOT. CUHTE3 MENTUIOB.
benku kak npupoaHsie noaumepsl. [lepBruyHas, BTopuuHas U TPETHUHAs CTPYKTypa O0enkoB. XUMHUECKHE
CBO¥CTBA OEJKOB: THPOJIN3, ACHATYpAIHs, KAYECTBEHHbBIE PEAKIINU Ha OEIIKH.
Jemoncmpayus: - nenarypanus OeJIKOB IPY HATPEBAHUH; - IIBETHBIC PEaKIIMK OCIKOB 2
IIpakTnuyeckune 3aHATHS HE
IPElyCMOTPEHO
PA3JIEJI 5. BBICOKOMOJIEKYJSAPHBIE COEAVHEHUSA
Conepxxanue yueOHOro Marepuaja
OcHOBHBIE IOHATHS XMMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED, MOJUMED, CTPYKTYPHOE 3BEHO,
Tema 5.1 CTENeHb MOJIMMEPHU3aLUU, CPEAHSSI MOJIeKysipHas Macca. OCHOBHBIE METO/IbI CUHTE3a BbICOKOMOJIEKYIISIPHBIX 2
IInacTmacchl. COEIMHEHUN — MOJUMEPHU3alHs U TTOJTMKOHICHCAIIHSI.
Kayuyku. Bosokna | [Inactmaccs! (HOIMATUIIEH, TOJIUITPOIIUIICH, MOJUBUHUIXIOPUA, OJUCTUPOI). HaTypanbHbIN U CHHTETHYECKUE
Kay4dyku (OyTaaueHOBBIHN, XJIOPOTIPEHOBBIN U M30TIPEHOBBIN ).
BosokHa: HatypanbHbIe (XJIOTIOK, MIEPCTh, MIENTK), HCKYCCTBEHHBIE (BUCKO3a, alleTATHOE BOJIOKHO),
CUHTETHYECKUE (KAaIpOH | JIaBCaH).
Jlemoncmpayus: - 03HaKOMIJIEHHE ¢ 00pa3liaMy MPUPOIAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAY9YKOB.
IIpakTHYeckne 3aHATHSA HE
IPEelyCMOTPEHO
OBLIASA N HEOPTAHUYECKAS XUMUSA
PA3JIEJI 6. TEOPETUYECKHUE OCHOBBI XUMHUHN
Conep:xaHue y4eOHOro maTepuaja
Tema 6.1 Xumnueckuil snemeHT. Atom. CocTaB aTroma, M30TOIBL. DJIEKTPOHHAs 000JI04Ka. DHEpreTHu4eckue ypOBHH,
Ctpoenne aroma. | moaypoBHU. ATOMHBIE opOuTamu, S-, P-, f- a1emenThl. OCOOCHHOCTH pACIpEAENCHHsI 3JICKTPOHOB IO
Ilepnoanyeckuii | opOUTAISIM B aTOMaxX MaJIbIX U 00JIbIINX NEPUOJOB. DJIEKTPOHHAS! KOH(UTYpaIHsl aTOMOB. 2
3aKO0H [lepuoanueckuit 3akoH u Ilepuogmueckass cucrema xumuueckux snemeHToB /.M. MenneneeBa. CBs3b
u Ilepuoanyeckast | neproauyeckoro 3akoHa ¥ [lepnoauyeckodl CHUCTEMBl XHMHYECKHX JJIEMEHTOB C COBPEMEHHOW Teopuei 2
cucremMa CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHsI CBOICTB XMMHUUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX MU MPOCTHIX
XMMHYECKHX U CJIOKHBIX BEIIECTB IO TPyINIIaM U NepuojaM. 3HaUYEHHE MEPHUOJUYECKOr0 3aKOHA U CHUCTEMbl XMMHUYECKHUX
3JIEMEHTOB anemenToB .M. MeHeneeBa B pa3BUTUHN HAYKH.
A. U. Menneneea | /lemoncmpayus. Buapl Tadbnun «Ilepuoandeckas cucrema xuMuieckux anementoB . V. MenneneeBay
2

IIpakTHYecKoe 3aHATHE
PacueTrHble 3a1a4un: XUMHYECKHE (POPMYJIIBI U pacUeThl IO HUM.

Conepxanue yueOHOro Marepuasa




Tema 6.2
Ctpoenue
BelllecTBA.

MHuoroo6pa3ue

BeleCTB

Crpoenue BemiecTBa. XUMHUUYECKast CBsA3b. Bubl (KOBaJIeHTHAs: HETIOJISIPHAS U MOJISIpHAs, HOHHAS,
MeTaJuTdecKas) 1 MeXaHU3Mbl 00pa30BaHUSI XUMUYECKON CBS3M (0OMEHHBIN U JJOHOPHO -aKIIETITOPHBIN ).
Bonoponnas cBsi3b. BaneHTHOCTB. DaeKkTpooTpuliaTesibHOCTh. CTeneHb OKUCIeHus. KaTHOHBI 1 aHHOHBI.
BemecTBa MOJIEKyJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUS 3aKOH ITOCTOSIHCTBA COCTAaBA BELIECTBA.

Turbl KPUCTATUIMYECKUX PEMIETOK U CBOMCTBA BenlecTB. [IoHsATHE O tucnepcHbIX cucteMax. cTuHHBIE
pactBopbl. KonmmuecTBEeHHBIE XapaKTEPUCTUKH PACTBOPOB (MaccoBasi J0JIsl BEIIECTBA B PACTBOPE).
Knaccugukanus Heopranndeckux coenHeHnii. HoMeHkmaTypa HeopraHn4eckrux BEeUecTB.
Jlemoncmpayuu: MOJENN KPUCTAIUNIMYECKUX PEIIETOK.

HpaKTuquKue 3aHATUSA
PacueTHrie 3amaun: — PACUYCTBI C UCITOJIB30BAHUEM ITOHATUA «MaCCOBas OOJIA paCTBOPéHHOFO BCIICCTBa».

Tema 6.3
Xumuuyeckue
peakuuu

Conepxxanue yueOHOro Marepuaja

Xumunueckas peakuus. Kiaccupukanns XMMHUUECKUX peakluii B HEOPraHMYECKOM U OpraHuuecKoi XUMUU.
3aKOH COXpaHEHHUsI MacChl BELIECTB; 3aKOH COXPAHEHHUSI U IPEBPALICHUS SHEPTUU ITPH XUMUYECKHUX PEAKIUAX.
CkopocTh peaknuy, €€ 3aBUCUMOCTb OT pa3IMUHbIX GakTOpoB. CKOPOCTh peaKiiy, €€ 3aBUCUMOCTh OT
pa3nuuHbIX (hakTopoB. OOpaTUMBbIE pEaKIUH.

Xumuueckoe paBHoBecre. @aKTOPhI, BIUAIONIME HA COCTOSHUE XUMUYECKOTO paBHOBecus. [Ipunimn Jle
[arense. Dnekrponurrdeckas aucconuanus. CuiabHbIC U caadbie AMeKTPoauThl. Cpesia BOJHBIX PACTBOPOB
BEIIIECTB: KUCTas, HEUTpalibHas, menouHas. Bomopoaasiii mokazarens (pH) pactBopa.

Peakiiun nonHOTr0 0OOMEHA B OPraHMYECKOM U HEOPraHUIeCKOW XUMUU. OKUCIUTEILHO-BOCCTAHOBUTEIHHBIC
peakuuu. [lousamue 00 s1eKkmponuze pacniagos u pacmeopos conei. llpumenenue snexkmpoausa.
Jlemoncmpayuu: - MOJENIN KPUCTALTAYECKUX PEIIETOK;

— pa3IoKEHHE MEPOKCUIA BOJOPO/Ia B MPUCYTCTBUU KaTaIUu3aTopa.

IIpakTHYeckue 3aHATHS

JIaGopaTopHBIH OMBIT: IPOBEJICHUE PEeaKLUi HOHHOTO 0OOMEHA; OIpe/Ie]ICHHE CPeibl PACTBOPOB BEIIECTB C
MIOMOIIBI0 YHUBEPCAIBHOTO HHAUKATOPA.

[IpakTnueckas pabora «BiusHue pa3nuuHbIX GaKTOPOB HA CKOPOCTh XMMHUYECKON pPEeaKIumy.

4

CamocrosiTesibHas padoTa

He
PElyCMOTPEHO

PA3JIEJI 7. HEOPTAHUYECKASA XUMMUA

Tema 7.1
Mertanasl

Conepxanue yueOHOro Marepuasia

Meramel. [lonoxenue meraios B [lepuoanueckoit cucreme xumuueckux 3neMeHToB /. M. Menneneesa.
Oco0OeHHOCTH CTPOEHUS DIEKTPOHHBIX 000JI04eK aTOMOB MeTasuioB. OOmue Gpusnveckre CBONCTBA METAILIOB.
[IpumeHeHre METaIIOB B OBITY, MpUpoJe U TexHuKe. CIUTaBbl METAIIOB. DIEKTPOXUMUYECKHUM P
HanpspkeHui MetaimoB. O0muye crnocoObl MoTydeHus MeTaluioB. Metamtyprusi. Kopposus memainnos. Cnoco6bl
3auUmsbl 0OmM KOPPO3UU.




OOm1ast xapakTepUCTHKA METAJUIOB THaBHBIX oarpyn (1A — rpymnna, [A-rpynna) [lepuoanyeckoii cuctemMbl

XUMHYECKUX JIEMEHTOB. ATFOMUHUN. AM(]OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCHIA ATFOMUHUSA. 2
OO6mas xapakTepucTuka MeTayioB mooouHsIx rpynin (b-rpymnmn) [leproaudyeckoit CUCTEMbI XUMHUYECKUX
3JIEMEHTOB: ME/Ib, ITUHK, XpOM, jkelie30. BaxkHeilme coeAmHEeHUsI METAIIOB (OKCUIBI, TUAPOKCHIBI, COJIN).
JlemoHcTparms: kKoyuiekius «MeTajuibl U CIIaBbD».
IIpakTHYeckne 3aHATHS
JlaGopaTopHbIi OMBIT: B3aUMOJCHCTBUE THIPOKCHIA ATFOMUHUS C PACTBOPAMH KUCJIOT U HIEJIOYEH; 4
KaueCTBEHHBIC PEAKIINN HAa KATHOHBI METAJIJIOB.
Pemrenne skcniepuMeHTaNBHBIX 33124 110 TeMe «MeTtaibly. PacueTHbie 3a1aun: pacyeTsl Macchl (00bema,
KOJIMYECTBA BEIIECTBA) MPOIYKTA PEAKIIMU, €CIIU OJTHO M3 BEIIECTB JIAHO B BUJIE PACTBOPA C OMPEICICHHOM
MAacCOBOM JI0JIE paCTBOPEHHOTO BEMIECTBA.
CamocrosiTesqibHast padbora He
MIPETYCMOTPEHO
Copep:xaHue y4eOHOIro MmaTepuaja
Tema 7.2 Hewmerannsl. [Tonoxenne nemerannoB B [lepuoanyueckoit cucreme xumudeckux snemeHToB /. Y. MenneneeBa
1 0COOCHHOCTH CTPOCHUsSI aTOMOB. DU3NUYECKHUE CBOMCTBA HEMETAIIOB. 2
Hemerauibt AJTOTpOTINS HEMETaJIOB (Ha pHMepe KUCIIOpoIa, cephl, pocdopa n yrieposa).
XHWMHUYECKUE CBOMCTBA BAXKHEUIIINX HEMETAIUIOB (TaJIOTEHOB, CEphI, a30Ta, (hochopa, yriaepoia u KpeMHUS). 2
Oxcuabl HemeTaiioB. Kucnopoacoaep:xkaiiye KucinoTel. BogopoaHsie coeTuHEeHNsT HEMETaJLIOB.
Jlemoncmpayus: 06pa3ibl HEMETAIUIOB, B3AUMOJCHCTBHE MEIU C a30THOM KHUCJIOTOM pa3IMiHON KOHIEHTPALIUH. 2
IIpakTHYeckue 3aHATHS
Pemenue skcriepuMeHTaANIBHBIX 3a1a4 M0 TeMe «MeTauib». 4
Pacuernble 3agauu:
- pacdeThbl Macchl BEIlleCcTBa WK 00beMa ra30B [0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce MM 00beMY
OJIHOTO M3 YYaCTBYIOUIMX B PEaKIIMU BEIIECTB; pacueThl Macchl (00beMa, KOJIMYECTBA BEUIECTBA) MTPOAYKTOB
peaKIuu, €clii OJTHO U3 BEIIECTB UMEET MPHUMECH.
CamocrosiTesibHas padoTa He
IPELyCMOTPEHO
Tema 7.3 Coaepikanue y4eOHOro MaTepuajia
Cas3b Heoprannueckue u oprannyeckue KuciaoTel. Heoprannueckue u opranndeckre 0OCHOBaHUs. AMGBOTepHbIe
HEOPraHW4YeCKH | HEOPraHWYECKUE U OPraHUYECKUe COeAMHEHUs. | eHeTnueckas CBsi3b HEOPraHMUECKUX U OPraHMUYECKUX 2
XH BEILIECTB
oprannvecknx | [IpakTuyeckue 3aHATHS He
BelIeCTB IIPELyCMOTPEHO

PA3JEJI 8. XUMMUSA U )KU3Hb

\ Conepxanue yueOHOro Marepuaja




Tema 8.1

Ponb xumuu B 006ecrieueHNH SKOJIOTHIECKOH, YHEPreTHUECKON 1 MUIIEBON 0€3011aCHOCTH, Pa3BUTHH

XuMus v KU3Hb | MeIULIMHBL [IoHATHE O HAYYHBIX METOAAX IIO3HAHUS BEILECTB U XUMUYECKUX PEAKIUH. 2

[IpencraBnenus 06 oOMUX HAYYHBIX TPUHIUIAX POMBIIIJICHHOTO MOJYYEeHUS BXKHEHIINX BelIecTB (Ha

IpUMepax MPOU3BOICTBA aMMHUAKa, CEPHOM KHCIIOThI, METAHOJIA).

UYenosek B MUpE BELIECTB, MATEPUAIOB U XUMUYECKUX PEAKLUI: XUMUS U 3I0POBBE YEJIOBEKA: IIPABUIIA

MCTIOJIb30BAHUS JIEKAPCTBEHHBIX MPETapaToB; MpaBuiia 0€301acHOTO UCIOIB30BAHUS IPENapaToB OBITOBOM

XMMUU B IOBCETHEBHOMW KU3HU. BBITOBAs XMMHUYECKasi TPaMOTHOCTb.

IIpakTHYecKkHne 3aHATHA He

IPEyCMOTPEHO

NUTOI'O: 96




5.1.2 3aounas popma 00y4eHust

Coaepikanue yueOHOro MaTepuaJia, JJaboparopHbie padoThl M NPAKTHYECKHE 3AHATHS,

HaumenoBaHue
PASIEIIOB B TeM caMocTosiTe/IbHAas padoTa o0yuyaommxcsi, Kypcopasi padora (IIpoeKT) O0bem yacoB
(ecau npedycmompenvt)
1 2 3
PA3JIEJI 1. TEOPETUYECKHWE OCHOBBI OPTAHUMYECKOWU XUMWHA
Conepxxanue y4eOHOro MaTepuaja
Tema 1.1 [IpenMer opranyeckoil XUMUU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAUYECHUE B MOJIYYEHUH HOBBIX BEIIECTB U
IIpeamer MaTepUaIoB.
OpPraHMYecKoi Teopus crpoenust oprannueckux coequHennit A.M. Bytneposa, ee ocHoBHbIE NOJI0KeHUS. CTPYKTypHBIE
XMMMH. (hopMyIbl OpraHuyecKux BeuecTs. ['omomorus, nsomepusi. XUMHUUYECKas CBSA3b B OPraHUUYECKUX COECTUHEHUSIX: 1
Teopus KpaTHBIE CBA3H, O- U m-cBsA3M. [IpeacraBneHue o kinaccupukanuyu opraHndeckux Bemects. Homenknarypa
CTpPOeHus OpraHMYECKUX COEAMHEHUN (CHUcTeMaThyeckas) U TpUBHaJIbHbIE Ha3BaHUs BaXKHEHIINX IIpeacTaBUTeNnei
OpPraHu4ecKux KJIACCOB OPraHNYeCKUX BEIIECTB.
COeIUHEeHUi IMpakTHyecKue 3aHATHS
A.M. BytiepoBa JlaGopaTOpHBIN OTIBIT: 2
- MOJCIINPOBAHNAE MOJIEKYJI OPraHUYECKUX BELIECTB.
Pacuernrie 3amaun:
- 110 YPaBHEHHIO XMMHUYECKOH peakunu (Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO BEIIECTBA WIIM IIPOIYKTa
PEaKIMK [0 U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJJHOTO M3 MCXOHBIX BEIIECTB MM MPOJYKTOB PEAKIIMH)
PA3JEJI 2. YTJIEBOAOPO/bI
Coaepskanue y4eOHOro MaTepuajia 1
Tema 2.1 AJNKaHBI: COCTaB ¥ CTPOCHUE, TOMOJIOTUYECKUN psiA. MeTaH U 3TaH — NPOCTEHIINE IPEICTABUTENIN AIKAHOB:
TMpexenbHbIe COCTaB, XMMHUYECKOE CTPOEHUE, (pru3ndeckue 1 XUMUUYECKHE CBOMCTBA (peakiMy 3aMELCHHUs U TOPEHHUs),
YIi1eBo10poabI HAaX0XJACHUE B IPUPOJIE, IOIYYCHUE U IPUMEHEHHE.
IIpakTH4eckue 3aHATHSA HE
IIPElyCMOTPEHO
Conepxanue yueOHOro Marepuasa
Tema 2.2
HenpeneiabHbre AJNKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUH psiA. DTUIIEH — IPOCTEHIINN IPEICTAaBUTEND AJIKEHOB: COCTAB, 3
YIJI€BOJOPOIbI: XMMUYECKOe CTpOeHHe, (pu3nyeckre M XUMHUYECKHEe CBOICTBA (peakiuu TUAPUPOBAHMSA, ralOTEHUPOBAHUS,
AJIKEHBI, rUpaTalvy, OKUCJICHNS U NOJIUMEPU3ALMN), HAXOKIEHHUE B IPUPOJE, OJTy4YEHUE U IPUMEHEHHE.

AJKaAUCHbI, AJIJKHUHbI

AJ'IKa,Z[I/IeHLIZ GYTa,Z[I/IeH-l,?) n MCTI/IJ'I6YT8.,Z[I/ICH-1,3, XUMHUYCCKOC CTPOCHHEC, PpCaKOUA IMOJIUMCpPU3aAInU,
MNPHUMCHCHUC (I[J'I}I CHUHTEC34a IPUPOJHOTO U CUHTCTUYCCKOI'O KaydyKa U pe3I/IHBI).
AJIKMHBI: COCTaB M 0OCOOCHHOCTH CTPOCHUS, T OMOJIOTHUECKHUI pAA. AI_ICTI/IJ'ICH — HpOCTCﬁMHﬁ MMpEaACTABUTCIIb




AJIKMHOB: COCTaB, XMMHYCCKOC CTPOCHMHC, (I)I/I3I/I‘-ICCKI/I€ U XUMHYECKHE CBOMCTBa (peaKI_[I/II/I ruapupoBaHus,
raJJOrCHUpPOBAHMA, TUApaTaluA, I‘OpGHHSI), HaxO0XXIACHUEC B IPUPOAC, MMOJTYUCHUC U IPUMCHCHHUC.

IIpakTnuyeckune 3aHATHS HE
IIPEyCMOTPEHO
Conepxxanue yueOHOro MarepuaJsa
Tema 2.3 ApeHbl: GEH30J1 U TOIYOJI, COCTaB, XUMUYECKOE CTPOCHHUE MOJIEKYII, (PU3NIECKHE M XUMHUYECKHE CBOMCTBA
ApomaTHyecKue (peakuuy raJloreHupoOBaHus U HUTPOBAHUS), IOJyueHUE U IpUMeHeHne. BiusiHue OeH301a Ha Opraiusm 1
yIJ1€BOAOPOAbI yenoBeKa. ['eHeTnyeckas CBsI3b yriieBOJI0OPOIOB.
IIpupoaubie [Ipuponausiii ras. [lomyrasie HedTsHBIE ra3el. HedTh u ee npoucxoxaenune. CriocoObl nepepadoTku HEPTH:
HCTOYHUKH MEpPETOHKA, KPEKUHT (TepMUYECKU, KaTanuTiuueckuil). [IponykTsl nepepaboTku He(PpTH, UX TPUMEHEHUE B
U nepepadorka MIPOMBIIIJIEHHOCTHU U B ObITY. KaMeHHBIH yroJib ¥ IPOAYKTHI €ro NepepaboTKH.
yriesoaopoaon HpaKTuquKue 3aHATUSA HE
IPelyCMOTPEHO
CAMOCTOSATEJIBHASA PABOTA
PA3JIEJI 3. KUCJIOPOACOAEPKAINMUE OPTAHUYECKUE COE/IMHEHUSA
Copep:xaHue y4eOHOro MmaTepuaja
[IpenenbHbIE 0AHOATOMHBIE CIIUPTHI: METAHOJ U ATAHOJI, XUMHUYECKOE CTPOCHHE, (PU3NUECKUE U XUMUYECKHE
Tema 3.1 CBOMCTBA (PEaKIMy ¢ aKTUBHBIMH METAJJIaMHU, TAJIOT€HOBOIOPOJaMH, TOPEHHE), TpuMeHeHre. Bogopoanas
Crupt. ®eHoJinl CBsA3b. PU3HOIOTNYECKOE ACHCTBUE METAHOJIA U ATAHOJIA HA OPraHU3M YEJI0BEKa.
MHoroaToMHBbI€ CIIUPTHI: ITUIICHTIIUKOJIb U TIULEPUH, XUMUYECKOE CTPOEHUE, PU3NYECKIEe U XUMHUECKUE 8
CBOJCTBa (B3aMMO/ICHCTBHE CO MIETOYHBIMU METAJUIAMU, KAUECTBEHHAs peaKiys Ha MHOTOATOMHBIE CIIUPTHI).
Ou3noIornyYecKoe AeiicTBIE Ha OpraHu3M uesioBeka. [IpumMeHeHue rimueprHa U STUIICHIITUKOJIS.
®enon. CTpoeHre MOJIEKYIbI, (U3NYECKUE U XUMHUECKHUEe CBOMCTBA eHosa. TOKCHYHOCTH peHoIa, ero
¢dbuznoIornuecKkoe AeicTBUe Ha OpraHu3M 4enoBeka. [Ipumenenue genona.
IIpakTH4eckue 3aHATHSA HE
IPEelyCMOTPEHO
Conepxanue y4eOHOro Marepuasia
Tema 3.2 Anbnerunasl: GopMaIbAeTUI U alleTAIbICT U, XAMUYECKOE CTpOeHHE, (PU3NUecKre U XUMUYECKUE CBOMCTBA
AJiberujasbl. (peakuuy OKUCICHUS U BOCCTAHOBJICHHMSI, KAUECTBEHHBIE PEAKIIMH), TIOJTYYeHUE U IPUMEHEHUE.
KapGoHnoBrie OnHOOCHOBHBIE NIpeJieNIbHbIe KapOOHOBBIE KUCIIOThI: YKCYCHAs! KUCIIOTa, XUMMUYECKOE CTPOCHHE, (PU3HUECKUE U
KHCJIOTHI XMMUYECKHE CBOMCTBa (001I1e CBOMCTBA KUCIOT, peakiys STepupHUKaIMN), TOJIy4YeHUE U IPUMEHEHHE.
Caoxnbie 3¢pupel. | CreapuHOBas U OJIEMHOBAs KUCIOTHI KaK MPEJICTABUTENN BBICHIMX KapOOHOBBIX KUCIOT. Mblila Kak COJIH
BBICIIMX KapOOHOBBIX KHCIIOT, UX Motoliee aAeicTBre. CraoxHbIe 3(UpPbI KaK MPOU3BOIHbIE KAPOOHOBBIX 8

KUCHOT. ['uponu3 cinoxHbIX 3¢pupoB. XKupbl Kak IPOU3BOIHBIE TIIMIIEPUHA U BHICIIUX KapOOHOBBIX KHCIIOT.
I'maponus xupos.




HpaRaneCRne 3aHATUSA

HE
IIPEyCMOTPEHO

Tema 3.3
YriaeBoanl

YrneBopl: cocTaB, KIacCH(PHUKAIUS YIIIEBOJAOB (MOHO-, IU- U MOJIMCAXapubl). [ JIF0K03a — MpoCTenIImiA
MOHOCAaXapua: 0COOCHHOCTH CTPOCHUS MOJICKYJIbI, (PU3NYEeCKHE U XUMHUYECKHAE CBOMCTBA TIIFOKO3BI,
HaXxO0XKXJACHUC B IIPpUPOAC, IPUMCHCHHNEC I''TFOKO3bI, ouosiornyeckas POJIb B ) XU3BHCACATCIBHOCTHU OpraHu3smMa
yenoBeka. Potocunres. PpyKTo3a Kak u3oMep riroko3bl. Caxaposa — IpeaCcTaBUTENb qUcaxapu0B, THAPOIIN3
Caxapo3bl, HAXOKACHUEC B IIPUPOAC U IPUMCHCHUC. KanMaJI 1 OCJIJIK0JIO3a KaK MMPUPOAHBIC ITOJIMMEPHI:
CTPOCHHE Kpaxmaja H IeJUTI0N03b], PU3NUECKHE U XUMUYECKHUE CBOMCTBA KpaxMalia (THAPOJIN3, KayeCTBEHHAS
peakius ¢ Hoom).

HpaKTuquKue 3aHATUSA

He
MIPEAYCMOTPEHO

PA3JIEJI 4. ABSOTCOAEPXKAILIUE OPTAHUYECKHUE COEJUHEHUSA

Tema 4.1
AMUHEI.
AMHWHOKHCJIOTHI.
beaknu

Copep:xaHue y4e0OHOro MmaTepuaja

AMUHBI: METHJIAaMUH — TTPOCTEUIITNI TTPEICTAaBUTENb AMHHOB: COCTaB, XUMUYECKOE CTpOeHUe, (Pr3nyeckue u
XUMUYECKHE CBOMCTBA (PEAKIMK C KUCIOTAMH U TOPEHUS ), HAX0XKJCHUE B IPUPOC. AMHUHOKHUCIIOTHI Kak
am(oTepHble opraHrnueckre coenuHeHus. Gru3nueckrue 1 XMMUYeCKHe CBOWCTBA aMUHOKHUCIIOT (Ha pUMepe
rnunuHa). bruonorndeckoe 3HadeHre aMuHOKUCIIOT. CHHTE3 MEeNTUAO0B. benku kak mpupoaHble TOJUMEpHI.
[lepBuuHas, BropuyHas U TPETUYHAsS CTPYKTYpa 0enkoB. XMMHUYECKUE CBOMCTBA OENIKOB: THAPOIIN3,
JIeHaTypallys, KaYeCTBEHHbIE PEaKIK Ha OCIIKU.

IIpakTHYeckue 3aHATHS

HE
IPEelyCMOTPEHO

PA3JIEJI S. BBICOKOMOJIEKYJIAPHBIE COEAUHEHUA

Tema 5.1
IlnacTMmaccnl.
Kayuyku. Bosiokna

Conep:xaHue y4eOHOro MmaTepuaja

OCHOBHBIE IOHATHUS XMMUH BBICOKOMOJIEKYJISIPHBIX CO€MHEHUI: MOHOMED, TOJIUMED, CTPYKTYPHOE 3BEHO,
CTEIeHb MOJIMMEPU3aLIUH, CPETHSS MOJIEKYIIsIpHas Macca. OCHOBHBIE METO/Ibl CUHTE3a BHICOKOMOJIEKYIISIPHBIX
COEJIMHEHUI — MOJMMepHU3alysl U NOJUKOHICHCALIHSL.

[TnacTmaccsl (OJUATUIIEH, TOJUITPONIMIIEH, TOJUBUHUIXIOPUL, TOJUCTUPOI). HaTtypanbHblil 1
CHUHTETHYECKUE KaydyKH (OyTaJneHOBBIN, XJIOPOTIPEHOBBIM U U30MIPEHOBBIN).

BonokHna: HaTypanbHbI€ (XJIONIOK, IIEPCTh, MIENK), UCKYCCTBEHHBIE (BHCK03a, alleTaTHOE BOJIOKHO),
CHUHTETHUYECKHUE (KalPOH M JIABCAH).

IIpakTHYecKkne 3aHATHA

HE
PELYCMOTPEHO

OBIIAA N HEOPTAHUYECKASA XUMUA
PA3JEJI 6. TEOPETHYECKHUE OCHOBBI XUMHNH

\ Conepxanue yueOHOro Marepuasa




Tema 6.1
CtpoeHnue aToma.

Xumnueckuil nemeHT. Atom. CoctaB atomMa, M30TOMNBIL. DJIEKTPOHHAst 000JI09Ka. DHEPreTu4eckue ypoBHH,
HOJIypOBHH. ATOMHBIE opOuTanmu, S-, P-, f- smementel. OcoOeHHOCTH pacHpeneNeHnus] SJICKTPOHOB IO

IHepuonnuecknii opOUTANISIM B aTOMax MaJIbIX U OOJIBIIMX MEPUOJOB. DJIEKTPOHHAs KoHHUrypauus atomoB. [lepuomuueckuit 8
3aKOH 3akoH U [lepuonuueckas cuctema xumuueckux anemeHToB .M. MenneneeBa. CBs3b EpHOIUUECKOIO 3aKOHA
u [lepuomnueckass | u Ilepuoauueckoil CUCTEMBl XMMMUYECKHX 3JIEMEHTOB C COBPEMEHHON TEOpHEH CTPOEHUs aTOMOB.
cucrema 3aKOHOMEPHOCTU HM3MEHEHHsS] CBOWCTB XMMMUECKHX 3JIEMEHTOB M 00pa3yeMblX MMM IPOCTHIX U CIIOKHBIX
XHMHUYECKHX BEILECTB MO TpyIIaM U MepuojiaM. 3HAYeHHE NEpUOAMUYECKOr0 3aKOHAa U CUCTEMBbl XHUMHUYECKUX IJIEMEHTOB
3JIEMEHTOB JI.1. MenneneeBa B pa3sBUTUH HAYKHU.
A. U. Menneneesa | IlpakTuyeckoe 3aHATHE He
IPElyCMOTPEHO
Conepxxanue yueOHOro Marepuaja
Tema 6.2 Crpoenue BeniecTBa. XuMudeckast cBsizb. Bupl (koBaneHTHas HEMOJSpHAs U NOJSpHAsl, HOHHAS,
CrtpoeHue BelecTBa. | MeTaUTMUECKas) 1 MEXaHU3MbI 00pPa30BaHUSI XUMUIECKOM CBSI3U (OOMEHHBIN M JIOHOPHO-aKIENTOPHBIH ).
MHoroo0pa3sue BonopoHas cBs3b. BameHTHOCTE. DneKTpooTpruaTenbHOCTh. CTeneHp OKnucaeHus. KaTHoHbI 1 aHMOHBI.
BellecTB BemecTBa MOJIEKyIIPHOTO U HEMOJIEKYJIIPHOTO CTPOECHUS 3aKOH MMOCTOSIHCTBA COCTaBa BellecTBa. T UMb 8
KPUCTAJIMYECKUX PELIETOK U CBOMCTBA BellecTB. [loHsTHEe 0 MucnepcHbIX cructeMax. VIcTHHHBIE pacTBOPBI.
KonunuecTBeHHbIE XapaKTEPUCTUKHN PacTBOPOB (MaccoBas [0 BellecTBa B pactBope). Knaccuduxarms
HEOpraHMYecKux coequHeHnii. HomeHknarypa HeopraHmueckux BellecTB.
IIpakTHYeckne 3aHATHSA HE
IPEelyCMOTPEHO
Copep:xaHue y4eOHOro MmaTepuasa
Tema 6.3 Xumunyeckas peakuus. Kinaccudpukanys XMMHUECKUX peakluii B HEOPraHMYECKOM 1 OpraHNuecKoi XUMUU.
3aKOH COXpaHEHMSI MACChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTUH MPU XUMHUYECKUX PEaKLUsX.
Xumuyeckue CkopocTb peakiuy, e€ 3aBUCUMOCTb OT pa3Nu4HbIX (akTopoB. CKOPOCTh peaklnu, €€ 3aBUCUMOCTh OT 8
peaxkunn pasnuuHbIX (hakTopoB. OOpaTuMble peakuu. XuMuyeckoe paBHoBecre. GaKkTOPbI, BIUSAIONIUE HA COCTOSHUE
xumuueckoro paBHoBecud. [Ipunnun Jle [llarense. Dnexrponutnyeckas auccouuanus. CUIbHbIC U cladble
anektponuthl. Cpesia BOJHBIX paCTBOPOB BEIIECTB: KHUCIas, HEHTpanbHasl, 1enodnas. Booopoonuiii
nokaszamens (pH) pacmeopa. Peakuium HOHHOTO 0OMEHA B OpraHU4E€CKON M HEOPraHUIECKOW XUMHUH.
OKHCANTENHEHO-BOCCTAHOBUTENbHBIC PeAKINU. [loHamue 06 31ekmponuze pacniasos u pacmeopos COJlel.
Ilpumenenue snexmponusa.
IIpakTHYecKkne 3aHATHA HE
IIPEyCMOTPEHO

PA3ZJIEJI 7. HEOPTAHUYECKASA XUMMUSA

\ Coaepikanue yueOHOro MaTepuajia




Tema 7.1
Mertaiabl

Meramisl. [lonoxenue meramios B [lepuoanueckoi cucreMe xumudeckux aieMeHToB . M. Menneneesa.
OCOOGEeHHOCTH CTPOCHUS IEKTPOHHBIX 000J04YeK aTOMOB MeTaiioB. O0miue (pu3ndeckue cBOMCTBa METAJIIOB.
[TpumeneHne MeTauioB B ObITY, IpUpoae U TexHUKe. CIutaBbl METAIIOB. DJIEKTPOXUMHUYECKUH Psijt
HarnpsbKkeHuid MetauioB. OO0me crnocoOsl MoTydeHus: MeTaiuioB. Meramnyprus. Kopposus memannos.
Cnocobul 3auumsl om KOppo3uu.

OO01as xapakTepucTuka MeTauioB riaBHeIX noarpyni (1A — rpynna, HHA-rpynna) [leproauueckoii cucteMbl
XUMUYECKHX JIEMEHTOB. AMFOMUHUN. AM(pOTEpHbIE CBOMICTBA OKCHIA U THAPOKCH 1A amoMuHus. O0mas
XapaKTepUCTHKa MEeTa/uI0B o0ouHbIX rpynn (b-rpynm) [leproauyeckoi cucTeMbl XUMHYECKUX IEMEHTOB:
Méelb, LIMHK, XpOM, Keje30. Baxknelime coetnHeHnst MeTauioB (OKCHIbI, TUAPOKCHIBI, COJIN).

HpaKTuquKue 3aHATUSA

He
MIPETYCMOTPEHO

Tema 7.2

Hemeraabl

Copep:xaHue y4eOHOro marepuasa

Hewmeramnsl. [Tonoxenune nemerannoB B [lepuoanyueckoit cucreme xumudeckux snemeHToB /. Y. MenneneeBa
1 0OCOOCHHOCTH CTPOCHHS aTOMOB. DH3MYecKkre CBONCTBA HEMETAUIOB. AJUIOTPOITHS HEMETAILIOB (Ha mpuMepe
KHCJIOpoJia, cepbl, hochopa u yriaeposa).

XHUMHUYECKUE CBOMCTBA BAXKHEUIIINX HEMETAJIOB (TAJIOT€HOB, Cephl, a30Ta, (pochopa, yriaepoaa u KpeMHHUS ).
Oxcuapl HemeTaiioB. Kucnopoacoaep:kamiye KucinoTel. BogopoHbie coeTnHeHNs] HEMETaJUIOB.

IIpakTHYeckue 3aHATHS

He
MPEyCMOTPEHO

Tema 7.3
Ca3b
HEOpraHu4YecKHX
U OPraHu4vecKHuXx
BellleCcTB

Copep:xaHue y4e0HOIro MmaTepuaja

HeOpFaHI/I‘IeCKI/Ie " OPraHUu4CCKUE KUCIOTHI. HeopraHquCKHe U OPpraHu4YCCKHUC OCHOBAHMA. AM(i)OTepHBIe
HCOPraHM4CeCKUEC U OPraHu4CeCKUC COCAUHCHM. I'eneTnueckas cBA3b HCOPraHU4YC€CKUX U OpTraHNn4CCKUX
BCIIICCTB

4

IlpakTHyeckue 3aHATHSA

He
IPEelyCMOTPEHO

PA3JEJ
8. XUMMS U KU3Hb

Tema 8.1
XuMHuA M KH3Hb

Conepxanue yueOHOro Marepuasia

Poinb xumuu B oOecrieueHHn 3KOHOFH‘I€CKOI>'I, 3Hepl"eTI/ILIeCKOI7I U MUIIEBOM 6630H8.CHOCTI/I, pa3BUTHH
MmeaunuHel. [lonsatue o HAaYYHBIX MCTOZAaX MO3HAHU BCIICCTB U XUMHUYCCKUX peaKHHﬁ.

HpeﬂCTaBHeHI/IH 00 O6H_II/IX HAaYYHBIX [IPUHIUIIAX ITPOMBIIIJIICHHOT'O ITOJIYYCHHUA Ba)KHEUIIINX BEIIECTB (Ha
npuMepax nMpou3BoJACTBa aMMHaAKa, CCpHOﬁ KHUCJIOTHI, MeTaHOJ'Ia). YenoBek B MUPC BCHICCTB, MAaTCPHUAJIOB U
XUMHUYCCKUX peakunﬁ: XUMHUA U 3J0POBBE YCIOBCKA: IIPpaBHJIa UCIIOJIBb30BAHUSA JICKAPCTBCHHBIX IPCTIaApAaTOB;
IpaBHJia 0€30I1aCHOT0 UCIIOJIb30BaHMS mpernaparToB OBITOBOM XHMUU B MMOBCEIHEBHOM XKN3HU. brITOBas
XUMHYCCKas I'PaMOTHOCTD.




HpaRaneCRne 3aHATUSA

He
MIPEAYCMOTPEHO

UTOIO:

96




6. YHEBHO-METO/IUYECKOE OBECIHHEYEHUE JUCIHHUIIJIMHbI

6.1. IlepeyeHb OCHOBHOII M [IONOJHHUTEJbHOW Yy4YeOHOW JUTepPaTyphbl,
HEeOOXOAMMO¥ /ISl OCBOEHHSI TUCHHILIHHBI

6.1.1. OcnoBHas auteparypa (IbC «Jlanb»):

1. Ta6puensa O.C. Xumus. 10 kmacc: 0a30BbIM ypoOBEeHBb [DIEKTPOHHBIA pecypcl:
yueonuk / WU.I' OctpoymoB, C.A. CnaakxoB, O.C. Cnagkos, O.C. I'abpuensH. -
MockBa: WznmarensctBo  «IIpocemenune», 2023 — 191 c¢. - URL:
https://lib.rucont.ru/efd/806264

2. T'abpuensan O.C. Xumus: 11 kmacc: 6a30BbIii YPOBEHb [DJIEKTPOHHBINA pecypc]:
yueonuk / I.I' Octpoymos, C.A. Cnaaxos, O.C. Cnankos, O.C. I'abpuensn. Mockaa:
N3narenscTBO «ITpocaenieHue», 2023 — 223 C. - URL.:
https://lib.rucont.ru/efd/806265

6.1.2. lonosiHUTe/IbHAA JIUTEPATYypA:

1. lMogmmBanosa A.K. Xumus: yue6Hoe nocodue / A.K. I[Togmmusanosa; MpkyTt. roc.
arpap. yH-T uM. A.A. ExxeBckoro. — Monoaexnsliii: 3n-so UpI'AY, 2022-264 c. —
TexcT anekTpoHHbIHN // DnexTponnas oubnunoreka Mpkyrckoro 'AY. — Pexum
noctyma URL: http://195.206.39.221/fulltext/i_033379.pdf.

2. lNonmuBanioBa A.K. Xumus: yauebnoe nmocodue / A. K. Iloammusanosa; UpkyT. roc.
arpaps. yH-T M. A.A. ExxeBckoro. — M.: OOO "N3paTenbCKo-KHUTOTOPTOBBIN LIEHTP
Komoc-c", 2022. — 180 ¢. URL: http://195.206.39.221/fulltext/i_033415.pdf.

3. IlogmmuBanoBa A.K. Xumus: yaedbnoe nocooue / A.K. Ilonmmusanosa; UpkyT. roc.
arpap. yH-T uM. A.A. ExxeBckoro. — Monoaexusiii: U3a-so UpI'AY, 2021-322 c. —
Texct anekTpoHHbI // Dnextponnas oubnnoreka Upkyrckoro I'AY. — Pexum
noctyna URL: http://195.206.39.221/fulltext/i_032966.pdf.

6.2. Ilepeuenn pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHUKANMOHHON CeTH
HNuTtepHer, HE0OXOAMMBIX /IJISI OCBOEHUSI JUCHUNITHHBI:

1. UpkyTckuil rocyqapCTBEHHbIA arpapHblii yHuBepcuTeT MMEeHH A.A. ExeBckoro
http://elib.irsau.ru.

2. DnekTpoHHO-0MbImoTeuHas cucrema «Jlaupy» http://www.e.lanbook.com.

3. DnexTpoHHO-OMOMMoTeuHas cucreMa «PykonTt» http://lib.rucont.ru.

4. Poccwmiickas anmekTpoHHas 1mkoia https://resh.edu.ru/.

6.3. IlepeyeHb yueOHO-METOAUYECKOr0 oOOecmeyeHHsl ISl CaAMOCTOSITEIbHOI
padoThHI 00YYaKIIMXCH M0 JUCHHMILINHE:

1. T'abpuensa O.C. Xumusa. 10 kimacc: 6a30BbIH ypOBEHb [DIEKTPOHHBIN pecypc]:
yueOnuk / W.I' OctpoymoB, C.A. CnankoB, O.C. Cnagkos, O.C. I'abpuensH. -

!B paGoune mporpaMmMbl BHOCHTCS JIATEPATYPA U3 SJEKTPOHHOIO KaTajuora KHUroodecrnedeHnocty mo OI1


http://elib.irsau.ru/
http://www.e.lanbook.com/
http://lib.rucont.ru/
https://resh.edu.ru/

MockBa: MznmarensctBo  «IlpocBemenune», 2023 — 191 c¢. - URL:
https://lib.rucont.ru/efd/806264

2. T'abpuensn O.C. Xumust: 11 knacc: 6a30Bblid ypOBEHb [ DIIEKTPOHHBIHN pecypc]:
yuebHuk / I.I' Octpoymos, C.A. Cnaakos, O.C. Cnagkos, O.C. I'abpuensn. Mockaa:
WznarensctBO «IIpocsemenue», 2023 — 223 c. - URL:
https://lib.rucont.ru/efd/806265

3. llogmmuBanosa A.K. Xumus: yueonoe nocooue / A.K. Ilonmmusanosa; UpkyT. roc.
arpap. yH-T uM. A.A. ExxeBckoro. — Monoaexusiii: U3n-so UpI'AY, 2022-264 c. —
TexcT anekTpoHHbIHN // DnexTponHas oubnanoreka Upkyrckoro I'AY. — Pexum
noctyma URL: http://195.206.39.221/fulltext/i_033379.pdf.

4. IMonmuBanoBa A.K. Xumusi: yauebnoe nocobue / A. K. Ilonmmusanosa; UpkyT. roc.
arpapt. yH-T uM. A.A. ExeBckoro. — M.: OOO "N3gaTenbCKO-KHUTOTOPTOBBIN LEHTP
Komoc-c", 2022. — 180 ¢. URL: http://195.206.39.221/fulltext/i_033415.pdf.

5. lMogmmBanoBa A.K. Xumus: yue6noe nocooue / A.K. Ilogmmusanosa; UpkyT. roc.
arpap. yH-T uM. A.A. ExxeBckoro. — Monoaexusiii: U3n-so Upl'AY, 2021-322 c. —
TexcT anekTpoHHbI // Dnextponnas oudianoreka Upkyrckoro I'AY. — Pexum
noctyma URL: http://195.206.39.221/fulltext/i_032966.pdf.

6.4. IlepeyeHb WH(OPMANMOHHBLIX TEXHOJIOTHH, MCHOJIb3YyeMbIX MPH
OCYLIIeCTBJICHUHN 00pa30BaTEJbHOI0 MIPOLECca 10 AUCHHUIINHE:

B npouecce neKIMOHHBIX U IPAKTUYECKUX 3aHATUN UCIOJIB3YETCS CIENYIOLIEe
JUIEH3UOHHOE TpPOrpaMMHOE obecrneueHue U WHGOPMAIMOHHBIE CIIPaBOYHBIE
CUCTEMBI:

HaumMenoBanue nmporpaMMHOI0O

Ne ni/mn HoroBop Ne, nata, opranuzaius

obecriedeHmst
JIMIIeH3HOHHOE IPOrPaMMHOE 00eCIIcUeHHE
1  |Microsoft Windows 7 AxT Ha nepefaudy npas H-0005792 or 08.06.2011 rozna
2  [Microsoft Office 2010 AxT Ha niepefaudy npas H-0005792 or 08.06.2011 rozma
3 Kaspersky Business Space SecuritylAkt Ha nepemauy npas H-0005792 ot 08.06.2011 roaa

Russian Edition

CB00OIHO pacnpocTpaHseMoe MporpaMMHoe oOecrieueHre

1  |Adobe Acrobat Reader CB006oHO pacnpocTtpansemoe [10
2  |LibreOffice 6.3.3 CB006oHO pacnpocTtpansemoe [10
3 |Google Chrome 86.X (Be6-0paysep) |CBoGoaHO pactpoctpansemoe 10
4 |Opera 72.X CBo0OosiHO pacnpocTpansemoe [10
5 |Mozilla Firefox 83.x CBo06o1HO pacnpoctpansemoe [10




7. ONUCAHUE MATEPUAJIBHO-TEXHUYECKOM BA3HI,

MPOLIECCA MO IUCHUTJIMHE

HEOBXOJAUMOMH JJ51 OCYIECTBJIEHUS OBPA3OBATEJBLHOI'O

No HaumenoBanue OcHoBHOE 000pyOBaHUE dopma
n/m | 000pyIOBaHHBIX HACTIOJIb30BAHUSA
y4eOHBIX
KaOWHETOB,
nabopaTopuii U Jp.
00BEKTOB AJIst
MPOBEICHUS
y4eOHBIX 3aHSATUI

1. Cnenuaan3upoBanHas meoesb: 3ai Nel: cronsl - [bubnmoreka, YUTaIbHBIE
46 mT., cTynbs - 79 mT. 3aix No2: cTomsl - 6 mT., BaJIbl. ISl TIPOBENCHUS
CTOJI yTJII0BOH - 4 mIT., CTyNbs - 17 T, 3am Ne3: KOHCYJIbTallMOHHBIX U
CTymbs -50 TIT., CTOJEI - 28 MIT. CaMOCTOSITENIbHBIX
Texnuueckue cpencTsa 00y4eHHsi: KOMIIBIOTEPBl [BAHATHIA, 3aHITUN
Ha 0ase mporieccopa Intel 00beTUHEHHBIX B CEMUHApCKOTO THIIA,
TTOKAIBHYIO CETh U UMEIONUX N0CTyM B "MHTepHET", MHINBU TyaTbHBIX
moctyn k bJ1,9b, DK, Koncynerantllimtoc, 9bC, KOHCYJIbTallniH,

OOUC. 3an Nel: morutop Samsung - 21 mrT., KypCOBOTO

CHCTEMHBIH OJIOK - 2 mT., cucTeMHbIi 010Kk DNS - 1 mpoextupoBanus
BubnoTexa, I1T., CACTEMHBIH 010K In Win - 18 mr., npuaTep HP (BRIMONTHEHHS KypCOBBIX
Avi 123 Lazer Jet P 2055 - 2 mr., ckanep Epson v330 - 1 pador).

yAa. mT., kKcepoke XEVOX - 1 mrt. 3am Ne2: TenmeBuzop

Samsung - 1 wr., MmoruTop LG - 1 mT., CHCTEeMHBIH

010k In Win - 1 mT., ckanep - 1 mrT., mpoeKkTop

Optoma - 1 mir, 3xpan - 1 wrt. 3amx Ne3: MOHUTOPBI

Samsung - 11 mrt., MoauTopsr LG - 2 miT.,

cCTEMHBIN 010K In Win - 12 mT., CHCTEMHBIN OJIOK

- 1 mrr., mpuaTep HP Laser Jet P2055.

Cnucok 11O na komubiotepe: Microsoft Windows

7, Microsoft Office 2010, LibreOffice 6.3.3, Adobe

Acrobat Reader, Mozilla Firefox, Opera, Google

Chrome.

2. Crnenuaan3upoBaHHas Medelib: CTOI 'YueOHast ayquTopus s
nmabopaTopHBbIi - 8 mWT., TadypeT - 16 mT., cTon MPOBENCHUS 3aHATUI
mperiogaBatens - 1 mT., cTyn mpenoaaBarens - 1 IeKIMOHHOTO THIIA,
[T., JOCKa MenoBas - | miT. CEMIHApPCKOTO THTIA,
JlaGopaTopHoe 000pyA0BaHUe: TUCTHILISTOP BOABI [PYIIITOBBIX

Aya. 311 Simax - 1 wrT., BRITSDKHOM 1kad — 1 mr KOHC i
» . YIIbTaINH,
Y4eOHO-HarIsAHbIE OCOOUS. TEKYLIEro KOHTPOIsS U
IPOMEKYTOYHOU
aTTecTaruu

3. CrnenuajJn3upoBaHHas Melesb: CTOI YueOHast ayauTopust s
nabopaTopHsblii - 17 mT., Tabyper - 30 mT., CTON  [IPOBEACHUS 3aHITUI
rperiogaBatens - 1 mT., cTyn npenoaasarens - 1 IeKIMOHHOTO THIIA,
IT., 10CKa MejoBas - | mr. CEeMHUHAPCKOTo THIIA,

Ayn. 312 JlabopaTopHoe 000py10BaHHe: BHITSHKHON MIKa() —[FPYIITOBBIX
1 wr., nabopatopHas mocyaa, XUMAIECKHE KOHCYJIbTAIIHIA,
[PEaKTHBBI. TEKyLIero KOHTPOJIS U
'Y4eOHO-HAIIsIAHBIE TOCOOHS. MPOMEXKYTOYHON

aTTCCTAllMH




Crnenuajn3upoBaHHas Melesb: CTONI
nabopaTopHbii - 16 mT., Tabyper - 32 mrT., CTON
rperogasatens - 1 mT., cTyn npernoaasarens - 1
IIIT., JOCKA MeIoBas - 1 ImT.

YueOHast ayauTopus AJsi
MPOBE/ICHHS 3aHSITHI
FIEKIIMOHHOT'O THTIA,
CEMUHAPCKOI0 TUTIA,

ymoopenuii — 3 mrT., meikep — 1 mr., pH
«AxBunon» — 1 mr., pH nonomerp «Oxcmept 001»
— 1 ., nongpumerp kpyropoit CM-2 - 1 mir.,
pedpakromerp - 1 mT., 1abopaTopHas mocya,
XUMHUYCCKUE PEAKTUBEI.

Avi 316 TexHuyeckue cpeacTBa 00y4eHHs : dKpaH Screen [[PYIIOBBIX
YA Media - 1 mr., npoekrop Acer p1101 - 1 mr. KOHCYJIbTAIIN,

JlabopaTopHoe oGopyaoBaHue: 1abopaTopHas TEKyLIero KOHTPOJIS U
MOCy/Ia, XHMUYECKHE PEAKTUBBI, BBITSIKHOM KA —[IPOMEXYTOUHOMI
1 mrt., mydenbnas meub CHOJI — 1 mt. aTTecTaluu
'Y4eOHO-HarJIsIAHbIE TOCOOH.
CrnennaJan3upoBaHHast MeGesb: CTON 'YueOHas ayauTopus s
npernogasatens - 1 mr., cTyn npenojasarens - 1 [IpoBeIeHUsI 3aHATHHA
[1IT., CTOJ ydeHn4deckuit - 10 mt., Tabyper - 20 mT., [TEKIIMOHHOTO THIIA,
mocka MenoBas - 1 miT. 3aHSTHI CEMUHAPCKOTO
JlaGopaTopHoe 000pyA0OBaHUeE: BHITSHKHON IIKa( —TUIa, KYPCOBOIO
1 wr., Becsl BK-600 — 1 mit., 3kcukarop — 1 WT.,  |[IPOEKTUPOBAHHUSI
aHasM3aTop BosbTaMiepomerpuueckuid TA-Lab - 1 (BbimonaHeHHs KypcOBBIX
mrt., poroanekrpokonopumerp ®OK — 56 — 1 wiT., [padot), rpynmnoBeIX U
criekTpodoromerp [13-5300BU - 1 mit., MarHUTHAS [MHAWBUAYATHHBIX

Ayn. 417 Meranka [13-6600 - 1 mr., melikep 1a00paTOpHBI [KOHCYIBTAIIHIHA,
[13-6500 6e3 HarpeBa - 2 mT., MyQebHBIA KA  [TEKYIEr0 KOHTPOJIS U
MII-2YM — 1 mir., iiuta HarpeBaTensHas ES- [TPOMEKYTOUHOU
HS3560M - 1 mit., KoJUIeKIIUs MUHEPaIbHbBIX aTTECTALNH.




8. KOHTPOJIb Y OLIEHKA PE3YJbTATOB OCBOEHUSI YUEBHOM
JTUCHUATNIUHBI

KOHTpOJIB N ONICHKA PE3YJbTATOB OCBOCHUA AUCHUINIMHBI OCYHICCTBIISACTCSA
nmpernogaBarcjicM B IIPOLCCCC IPOBCACHUA IPAKTHUUCCKUX SaHHTI/II\/’I, BBIITIOJIHCHU L
O6y‘laIOI_HI/IMI/IC$I WHAUBUAYAJIbHBIX 33,I[3,HPII71 N TCCTUPOBAHUA.

Pe3yabTaThl 00y4eHHs @ opMBbI H METOIBI
(ocBOEHHBIE YMEHHS ¥ 3HAHNS) KOHTPOJIA U
OIleHKH
pe3yJabTaToB
00yueHust

Ymemo: Onenka

- Ha3bIBATh: U3yYEHHBIE BEIIECTBA 10 TPMBUAJIBHON WIIM MEKIYHAPOIHOM | BBINOJIHEHUS
HOMEHKJIATYpE; MIPaKTUYECKON
- ONpeNeNnaTh: BaJEHTHOCTh U CTENEeHb OKUCJIECHHUS XUMHUYECKUX | pabOTBhI.
JJIEMEHTOB, THUII XUMHYECKOM CBSA3M B COCIUHEHUSX, 3apsj] HOHa,
OKHCIIUTENb U BOCCTAHOBUTENb, NPHHAIEKHOCTh BEHIECTB K pa3HbIM | OneHka

KJ1accaM HeOpFaHI/I‘—IeCKI/IX nu OpFaHquCKHX COG)IHHGHI/Iﬁ; BBITIOJTHCHU A

- XapaKTepU30BaTh: JIEMEHTHI MaJbIX MEPUOJOB MO HMX TOJOXKEHHUIO B | JaOOPATOPHOTO
[Tepuonnueckoit cucreme .M. Menneneena; OIIbITA.

- o0mMe XHMHUYECKHE CBOICTBA METAJNIOB, HEMETAJIJIOB, OCHOBHBIX

KJIACCOB HEOPTaHMYECKUX U OPTaHUYECKUX COCTMHECHH; O11eHKa TECTOBOT'O

- CTPOCHME M XHMHYECKHE CBOMCTBA H3YYEHHBIX HEOPraHMYECKUX U | 3aJaHHsI 10 TEMaM.
OPraHM4YeCKUX COCTUHECHUN;

- 00BACHATH: 3aBUCUMOCTH CBOMCTB BEILECTB OT MX COCTaBa U CTPOECHHS,
MPUPOTYy XUMHUUYECKOU CBSI3M (MOHHOW KOBAJCHTHOM, METALIMYECKON M
BOJIOPOJIHOM), 3aBUCUMOCTb CKOPOCTHM XHMHUYECKOM peakuuu Hu
MOJIOKEHHE XUMHUYECKOTO PAaBHOBECHS OT Pa3IUYHbIX (PAKTOPOB;

- POBOJUTH: CAMOCTOSATENbHBIN MOUCK UH(GOPMAIIUHU C UCTIOJIB30BAHUEM
Pa3IMYHBIX UCTOUYHUKOB (HAYYHO-TIOMYJISPHBIX U3JIAaHUH, KOMITIIOTEPHBIX
0a3 naHHbIX, pecypcoB HTepHeTa);

- UCHOJIB30BaTh KOMITBIOTEPHBIE TEXHOJIOTUH AJisi 00pabOTKH U nepenadu
nH(OPMALIUY U €€ MPEICTABICHHS B Pa3UYHbIX (hopMax;

- CBS3bIBaTh: M3YUEHHBIM MaTepuan co CBoed MpodeccrnoHalbHOMN
JEeSITeNIbHOCTBIO;

- periarh: pacueTHBIC 33/1a41 110 XUMUYECKUM (OopMYysIaM U YPaBHEHUSIM;
- HCIOJIb30BaTh MPHOOpPETEHHBbIE 3HAHUS W YMEHHUS B MPAKTUYECKOU
JESITEIbHOCTH M TIOBCETHEBHOM JKU3HMU.

3namu:

- Ba)XHEWIINE XUMHUYECKHE INOHATHUS: BEUIECTBO, XUMUYECKUI DIJIEMEHT,
aTOM, MOJIEKYJ1a, OTHOCUTEJIbHBIE aTOMHAsl U MOJIEKYJISIpPHAsl Macchl, MOH,
QJJIOTPOTIHS, H30TOMbBI, XUMUYECKAs CBSA3b, DJIEKTPOOTPULATEIBHOCTD,
BAJICHTHOCTb, CTENEHb OKHUCIIEHUS, MOJIb, MOJISIPHAs Macca, MOJISIPHBIN
o0beM  Ta3000pa3HbIX  BENIECTB, BEIIECTBA  MOJEKYISIPHOTO U
HEMOJIEKYJIIDHOTO CTPOEHHMSI, PacTBOPBI, JIEKTPOJIUT U HEDIEKTPOJIUT,
ANEKTPOIUTUYECKAs JTUCCOLMAINS, OKUCIUTEIh W BOCCTAHOBUTENb, | OleHKa
OKHCIICHHME W BOCCTaHOBJICHHE, TEIIOBOM 3(P(EeKT peakiu, CKOPOCTb | BHIOJHCHHUS
IIPaAKTUYECKOU




XUMHUYECKON peakiuu, KaTajliu3, XMMHUUYECKOE€ PaBHOBECHE, YIJIEPOIHBIN
ckener, QYHKIMOHANbHAS TPYIITA, H30MEPHs, TOMOJIOTHS;

- OCHOBHBIC 3aKOHBI XUMHH: COXPAHEHHUS MACChl BEILIECTB, MOCTOSHCTBA
cocraBa BelecTs, [lepuoanueckuii 3axon .M. Menneneesa;

- OCHOBHBIE TEOPUM XMMHUHU, XUMUYECKOU CBSI3U, DJIEKTPOIUTHUYECKOM
JUCCOIUAIINHU, CTPOCHUS OPraHUYECKUX U HEOPTaHUYECKUX COCIUHECHHI;
- BaXHEHUIIIME BEIIECTBA U MaTEpHAJIbl: BAKHEUIIINE METaJUIbl U CIUIABBI:
CepHas, COJIsIHAs, a30THAs W YKCYCHAs KHUCJIOTBI, OJaropoiHbIC Ta3bl:
BOJIOPOJ, KHCIIOPOJ, TaJlOT€HbI, MICJIOYHBIE METaJUIbl, OCHOBHBIE,
KHUCJIOTHBIE U aM(OTEPHBIE OKCUJIBI ¥ TUPOKCHIBI, IIEIOUH, YTIACKUCIBII
W yrapHbIW Ta3bl, CEPHUCTBIN r'a3, aMMHaK, BOJA, IPUPOIHbINA I'a3, METaH,
9TaH, JTUJIEH, alleTWJICH, XJIOPWJ HATpus, KapOOHAT W TUIpOKapOOHAT
HaTpus, kapOoHaT U QocdaT Kaiablus, OEH30J, METAHOJ U 3TaHOJ,
CJIOKHBIE d(PUPBI, )KUPBI, MbIJIa, MOHOCAXapUIbl (TJIIOKO03a), TUCAXAPUIBI
(caxapo3a), moJucaxapuibl (KpaxMaia W IeJUTI0N03a), aHWIHH,
AMUHOKHCIIOTBI, O€NTKHU, HCKYCCTBEHHBIE W CHHTETMYECKHE BOJIOKHA,
Kay4yKH, TJIaCTMACCHI.

paboTHI.

Ouenka
BBITIOJTHEHUS
71a60paTOPHOTO
OTIBITA.

O1eHKka TeCTOBOTO
3aJlaHys 110 TJIaBaM.




PaGouas mporpamma coctaBieHa B COOTBETCTBUH ¢ DeepaibHBIM TOCY1apCTBEHHBIM
00pa3zoBaTeIbHBIM CTAHAAPTOM CpeaHero npodeccuonanbHoro oopazopanus (GI'OC
CIIO) no cnemunanbHoctd 38.02.01 — DxoHoMHMKa M OyxraaTepckuil yder (1o
OTpaCIIsiM).

i y .
IIporpaMmmy  cocTaBui: ~  mpemnojaBarellb MEepBOM KBaTU(pUKALIMOHHON
kareropuun BacunbeBa A.C.

IIporpamma on00peHa Ha 3aceJaHUM NMPEAMETHO-IMKIOBONM KOMHCCHM COLIMAJIBHO-
HKOHOMHUYECKHUX TUCLUILINH.
npotokod Ne 8 ot «11» mapra 2024 r.

[Ipencenarens ITLK L E.A. XycHynuHoBa

(noonucw)
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