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1. OEJIM 1 3AJAYHN OCBOEHUSA JTUCHUITJINHBI

Lenu ocBOeHHS TUCIUNTHHBI:

- ajanTanys OOydJarolmuxcs K YCIOBHSAM JWHAMHUYHO Pa3BHBAIOIICTOCS MHpA,
(dbopMHpOBaHNE WHTEIUIEKTYAIbHO Pa3BUTONW JTUYHOCTH, TOTOBOW K CaMOOOpa30BaHUIO,
COTPYJHUYECTBY, CAMOCTOSTEIILHOMY NMPUHSATHIO TPAMOTHBIX PEIICHUI B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUIX, CBSI3aHHBIX C BEIICCTBAMH U UX IPUMCHCHHUEM;

- ¢dopMHUpOBaHHE Yy OOYYAIONIMXCS KIIFOUEBBIX HABBIKOB (KIIFOUEBBIX KOMIICTCH-
1), UMEIONINX YHUBEPCATbHOE 3HAYCHHE ISl PA3IIMYHBIX BUIOB JIEATEILHOCTHU: pe-
HieHust mpobJem, MorcKa, aHaian3a u o0paboTKu nHpOpMalu, HEOOXOIUMBIX ISl IPU-
oOpeTeHwsI OTbITA JIEATEILHOCTH, KOTOPasi 3aHUMAaET BAKHOE MECTO B IIO3HAHUH XMMHH,
a TaKKe JIJIsl OLIEHKHU C TO3UIUHI YKOJIOTHYECKON 0€30MacHOCTH XapaKTepa BIIHSHUS Be-
[IECTB ¥ XUMHUYECKUX MPOIECCOB HA OPTaHM3M YEJIOBEKA U PUPOIHYIO CPEAY;

- pa3BUTHE TIO3HABATEIILHBIX WHTEPECOB, WHTEIUICKTYAJILHBIX M TBOPYECKUX CIIO-
cOOHOCTEN O0yUaroIUXCs: CIIOCOOHOCTH CAaMOCTOSITENILHO MPUOOPETaTh HOBBIE 3HAHUS
M0 XUMHUH B COOTBETCTBHH C KU3HEHHBIMU TIOTPEOHOCTSIMH, UCTIOJIF30BATh COBPEMEHHBIE
UH(POPMAIIMOHHBIE TEXHOJIOTHHU JJIs TOUCKA M aHaji3a y4yeOHOM M HAyYHO-TIOMYJISIPHOI
UH(POPMAITIH XUMUYECKOTO COACPIKAHMS

- (hopMupoBaHHE U Pa3BUTHE y OOYYAIOUIMXCS ACCOIMATHBHOTO M JIOTHYECKOTO
MBILUICHUS, HAONIOATeIFHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXO/IMMBI, B YaCTHOCTH, TIPU TUTAHUPOBAHUH U MIPOBEACHUN XUMHYECKOTO 3KCIIEPH-
MEHTA;

- BOCIIUTAHUE y O0YJarOIIUXCs YOSKAEHHOCTH B TyMaHUCTHYECKOW HAINPaBICHHO-
CTH XUMHH, € BAXKHOW PO B PEIICHUU TJI00ATBHBIX TIPOOJIEM pallHOHAILHOTO IIPHPO-
JOTOJIb30BAHHMS, ITOTIOJIHEHUSI YHEPTETUUYCCKUX PECYpPCOB M COXPAHCHUS MPHPOTHOTO
pPaBHOBECHS; OCO3HAHUSI HEOOXOAMMOCTH OEPEKHOTO OTHOIICHHS K TPUPOJIC U CBOEMY
3[I0POBBIO, & TaKXe MPUOOPETEHHS ONbITA HMCIIOJIL30BAHMS TOJYYEHHBIX 3HAHUHA LIS
IPUHSATHUS TPAMOTHBIX PEUICHUN B CUTYallUsX, CBA3aHHBIX C XUMUYECKIMH SIBJICHUSMHU.

OcHoBHasi 3a1a4a 0CBOCHMA AUCHUIINHBI

— OCBOCHHE MOJXOJ0B K ONPEACICHUI0 COAEPKaHWS M IOCTPOEHUS IpeaMmeTa
MpeaycMaTpUBaOT (OPMUPOBAHUE YHUBEPCAIBHBIX YU€OHBIX JEUCTBUMN, UMEIOIINX Oa-
30BO€ 3HAYEHUE /I PA3JIMYHBIX BHUJIOB ACSATENBHOCTU: PEIICHHs MpoOJeM, MOUCKa,
aHanu3a 1 00pabOTKU MH(POpPMALMU, HEOOXOJUMBIX JJI1 IPUOOPETEHHS OTbITA MPAKTHU-
YECKOM U MCCIIEeI0BATEIbCKON IEATEbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B IMO3HAHUU
XUMHH.

Pesynbrarom ocBoenust puctuminibl «bJ1.07 Xumus» oOydaromuMucs Mo cre-
nuansHocTr 09.02.07 MHbopMaroHHbIE CHCTEMBI W MPOTPAMMUPOBAHUE SIBIISIETCS
OBJIAJICHHE OCHOBHBIM BUIOM mpodeccuoHanbHou aestenbHocTu (BITJ]) u cootBeT-
CTBYIOIIUMHU OOLTMMH KOMITETEHIIUSIMHU.



2. MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA3OBATEJIBHON
ITPOI'PAMMBbI

HucuunnnHa «XuMHs» HAXOAHUTCS B CpelHEM o00IIeM o0pa3oBaHUU 0a30BBIX
JTUCITUTUTNH U3 00s3aTEIBHBIX MPEIMETHBIX 00JIacTel yaeOHOTO TIIaHa.
JucuunnnHa uzydaercs Ha 1 kypee B 1 cemecTpe (0uHOE 00y4YeHHE).

3. IIEPEYEHb IINTAHUPYEMBIX PE3YJIbTATOB OBYUYEHMUS 110
JAUCHUIIVIMHE, COOTHECEHHbBIX C INTAHUPYEMBIMMU PE3VYJIb-
TATAMM OCBOEHUMS OBPA3OBATEJIbHOM ITPOT'PAMMBI

B PE3YIbTATC OCBOCHUA OUCHUIIIIMHBI 06yqa}0111m”4051 JOJIKCH OBJIAACTL 3HAHUA-

MU 1 YMCHUAMU B OCIIAX HpI/IO6p€T€HI/IH CICOYIOIINX KOMHGTGHHHﬁI

HaumeHnoBaHHe KOM-
NneTeHIun

Ilnanupyembie pe3yJbTaThl 00yUeHHsI 110 JUCHHILINHE,

Kon (naHupyemble pe- XapakTepu3yome 3Tanbl
3yJbTAThl 0CBOECHHS (opMupoBaHHUs KOMIETEHIINH
OIl)
O6mme komnerennuuu | B odsactu 3HaHus 1 noHuManus (A)
Buame.

ConelicTBOBaTh COXpa- - Ba)KHEHIINE XMMUYECKHE ITOHITHS: BEIIECTBO, XMMH-
HEHUIO  OKPYXAaIOIEH | YeCKUI 3JIEMEHT, aTOM, MOJIEKYJa, OTHOCUTEIbHBIE aTOMHAs U
cpensl, pecypcocOepe- | MOJIEKYNISIpHas MAacChl, HOH, aJNIOTPOIHSI, U30TOIbI, XUMUYECKast
JKEHHIO, MIPUMEHSTD | CBSI3b, JEKTPOOTPUIIATEILHOCTh, BAJICHTHOCTh, CTEIICHb OKHC-
3HaHHUA 00 W3MEHEHUU | JIeHHS, MOIb, MOIIIpHAs Macca, MOJSIPHBI 00BeM ra3zoo0pas-
KJIUMaTa,  TPUHIMIBI | HBIX BEIIECTB, BEIIECTBA MOJIEKYJISPHOTO M HEMOJEKYISPHOTO
OEepeKIIMBOTO  TIPOU3- | CTPOEHUS, PACTBOPBI, DNEKTPOIUT U HEIJIEKTPOIUT, SICKTPOIH-
BOJCTBA, A((PEKTUBHO | THUECKAs TUCCOIUAIMSA, OKHCIUTEIh U BOCCTAHOBUTENb, OKHC-
JICIICTBOBATh B YPE3BHI- | ICHUE W BOCCTAaHOBIEHHE, TEIUIOBOM 3((dEKT peakiuu, CKO-

OK 07 YalHBIX CUTYaIUIX POCTh XMMHMUYECKOW pEaKIUd, KaTaju3, XUMMUYECKOE paBHOBE-

CHUe, YIIEpOAHbIN cKeleT, PYHKIMOHATbHAS TPYIINa, H30Mepus,
TOMOJIOTHS;

~ OCHOBHBIE 3aKOHBl XMMHH: COXPAHEHHUS MacChl Be-
HIECTB, MTOCTOSIHCTBA COCTaBa BellecTB, [lepronnuecknii 3aKOH
JI.1. MeHaeneeBa;

- OCHOBHBIE TEOPHUH XUMHUHU, XUMUUYECKON CBSI3U, DIIEK-
TPOJINTUYECKON TUCCOLMALMHU, CTPOCHUSI OPraHMYECKUX M He-
OPraHUYECKUX COCTMHEHUM;

- BaKHEHIIME BEIIeCTBA M MaTepualbl: BaKHEHIINe
METaJUThl U CIUIaBBI: CEpHAsl, COJSTHAs, a30THAS U YKCYCHasl KHC-
JIOTHI, OJaropoaHbBIE Ta3bl: BOJAOPOJI, KUCIOPO/, TaJOTeHbI, IIIe-
JIOYHBIE METAJIJIbI, OCHOBHBIE, KUCIOTHBIE U aM(pOTEPHBIE OKCH-
JIbl ¥ TUAPOKCHIBI, IIEJIOYH, YTIEKUCIbIN U yrapHbId rasbl, cep-
HUCTHIN Ta3, aMMHUaK, BOJIa, IPUPOJAHBINA Ta3, METaH, dTaH, ITH-
JIeH, alleTWJIeH, XJIOpUJ HaTpus, KapOoHAT U THAPOKapOOHAT
HaTpus, KapooHaT U pocdar kampus, OEH301, METAHON U 3Ta-
HOJI, CJIOKHBIE 2(QUPHI, )KUPBI, MbLJIa, MOHOCAXapu bl (TIIOKO032),
JIrcaxapubl (caxaposa), mojaucaxapubl (Kpaxmail U HEeJUTHJI0-
3a), aHWJIMH, aMUHOKHUCJIOTHI, O€JIKH, UCKYCCTBEHHBIC U CHHTE-
TUYECKHE BOJIOKHA, KAYIyKH, TJIACTMACCHI.




Ymems:

- Ha3bIBAaTh: U3YYEHHbBIC BEILIECTBA MO TPUBHUAIBLHOW WU MEXK-
JYHapOJHOW HOMEHKIIATYPE;

- ONPEIENATh: BAJEHTHOCTh U CTETIEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB, THUIl XUMHUYECKOM CBSI3M B COCAUHEHUAX, 3apsi
HMOHA, OKHUCJIUTEIb M BOCCTAHOBHUTENb, INMPUHAIJICKHOCTH BE-
HIECTB K Pa3HbIM KJIACCAM HEOPTaHUYECKUX M OPTaHHYECKHUX
COCIUHCHMI;

- XapaKTEepU30BaTh: AJIEMEHTHl MaJbIX MEPUOJOB IO UX MOJO-
skenuto B [lepuoanueckoii cucreme J1.1. Menneneena;

- 00I[Me XMMHUYECKHE CBOMCTBA METAJIOB, HEMETAJIJIOB, OCHOB-
HBIX KJIACCOB HEOPTraHUYECKUX U OPTaHUYECKUX COCTUHECHUM;

- CTPOCHUE U XMMHUYECKHME CBOMCTBA M3YyUYEHHBIX HEOpraHuye-
CKUX M OPTaHUYECKUX COCAUHECHHIA;

- OOBSACHSATH: 3aBUCHMMOCTh CBOMCTB BCIICCTB OT HMX COCTaBa U
CTPOCHHUSI, PUPOY XUMHIECKOW CBSI3M (MOHHON KOBaJICHTHOM,
METaJUIMYECKOW U BOJAOPOAHOM), 3aBUCUMOCTh CKOPOCTH XUMHU-
YECKOM peaklUM M TOJIOKEHHE XMMHUYECKOTO PaBHOBECHUS OT
pa3NIuYHBIX (PAKTOPOB;

- IPOBOJIUTh: CAMOCTOSATEIIbHBIN IMOMCK WH(POPMAIUU C UCTIOJTb-
30BaHUEM PA3JIMYHBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX H37a-
HUH, KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTepHeTa);

- UCIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTHHU JUIsl 00pabOTKU U
nepeaaud MHEGOPMAIIMM W €€ TPEICTaBICHUS B Pa3IMYHBIX
dopmax;

- CBSI3bIBATh: M3YYCHHBIH MaTepHall co CBOeil mpodeccuoHanb-
HOHM JeSITeNbHOCTRIO;

- pemath: pacyeTHbIE 3aJaud MO0 XUMHYECKUM QopmyiaaMm u
YpaBHEHUSIM;

- UCTIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHHS B MpaKTUYe-
CKOM JIeATeILHOCTH U TIOBCEIHEBHOM KU3HU.




4. OBBEM JUCHMIIVIMHBI B 3BAYETHBIX EJIUHULAX C YKASAHUEM

KOJIMYECTBA YACOB, BBI/IEJIEHHBIX HA KOHTAKTHYIO PABOTY

OBYYAIOIIUXCA C ITPEIIOJABATEJIEM (I10 BUJAM YYEBHbBIX 3A-
HSTUI) U HA CAMOCTOSATEJIBHYIO PABOTY OBYYAIOIINUXCS

OO61mast Tpy10€MKOCTh JUCIUILIUHBI COCTaBIIsAeT 82 4acoB.

4.1. O0beM TUCHHUILINHBI U BUJAbI Y4eOHOI padoThI

4.1.1. Ounas ¢popma ody4enus: cemectp — 1, hopma KOHTPOJISI — HK3aMEH

Bun y4yeoHoii padoThl O6beM yacoB O06bem JacoB
BCETO 1 cemectp

O01masi Tpy10eMKOCTb U CIUTIIUHbI 82 82
Oos3aTesqbHast ydeOHasi HAarpy3Ka (Bcero) 76 76
B TOM YHCIIE:

Jlexmun (JI) 32 32
ITpaktuueckue padotsl (I1P) 44 44
IIpome:xyTOUHASI ATTEeCTALUSA 6 6




5. COJJEPXXAHUE YYEBHOM JUCIATIIMHBI

5.1. Conepmaﬂne ANCHUIINHBI, CTPYKTYPUPOBAHHOC 110 TEMaM € YKa3aHUEM OTBCACHHOI'0 HA HUX KOJINYECTBA YaCo0B
U BUA0B y‘leﬁﬂbIX 3aHATHHA
5.1.1 Ounas ¢popma oOyueHust
HanMeHoBaHme Coaeprxanue yueOHOro MaTepuaJa, JaboparopHblie padoThl M NPAKTHYECKHE 3aHATHS, CAMOCTOATEIbHAsI ObLem
padora o0y4yawmmxcsi, KypcoBasi padora (IpoeKT)
pa3iesioB U TeM 4yacos
(ecau npedycmompensl)
1 2 3
PA3JIEJI 1. TEOPETHYECKHWE OCHOBbI OPTAHUYECKOW XUMHWUH
Tema 1 Coaep:xaHue yueOHOro MaTepuaJia
IIpenmer [IpenMeT opraHUYeCcKO XMMUU: €e BOSHUKHOBEHHE, Pa3BUTHE U 3HAUCHUE B TIOJyYECHUH HOBBIX BEUIECTB U MaTEPH-
OpPraHMYecKoi aJIoB.
xumuu. Teopus Teopus crpoenus oprannueckux coeaunenuit A.M. byrnepoBa, ee ocHOBHbIE Mos10keHHsI. CTPYKTYpHBbIE (POPMYJIBI
CTpOeHus OpraHMYECKUX BeIlecTB. ['omomnorus, uzomepusi. XMUMHUYECKas CBA3b B OPraHUYECKUX COEIMHEHUSX: KPATHBIE CBSI3H, 2
OPraHu4eCKuX 0- u m-cBs3u. [lpencrasnenue o kiaccupuKauy OpraHMuecKux BemecTB. HoMeHkaTypa opraHn4eckux coeinHe-
coeUHeHHU HUH (cucTeMaTH4ecKasl) U TPUBUAJIbHBIE HA3BaHMsI BAKHEHIIMX IIPECTaBUTENEH KJIAaCCOB OPraHMYECKUX BEIIECTB.
A.M. BytiiepoBa
PA3JIEJ 2. YIJIEBOJOPO/bI
Conep:xanue y4eOHOro MaTepuasa
Tema 2.1 AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKHH psiA. MeTaH U 3TaH — IPOCTEMIINE IPEICTaBUTENN AJIKaHOB: COCTAB,
IIpeneabHbie XUMHUYECKOE CTPOCHUE, GPU3NYECKHE U XUMUYECKHE CBOMCTBA (peaklMy 3aMeIIeHNs U TOPEHMs), HaX0XKJIeHUE B PU-
Yriesoaopoasl poJie, NOJTy4YEHHE U NPUMEHEHHUE. 2
IIpakTnyeckue 3aHATHSA
IIpakTnueckoe 3ansaTue 1: «KauecTBeHHOE OIpeneeHe YIIepoaa U BOAOPOJa B OPraHNYECKUX COETNHEHUAX).
[IpakTuueckoe 3ansatue 2: «llomyuenue 3TuaeHa U U3y4eHHUE €ro CBOMCTBY. 2
Conep:xanue y4eOHOro MaTepuaa
Tema 2.2 AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKAN psAll. DTUIIEH — MPOCTEUIINN MPEICTaBUTEIb AJIKEHOB: COCTaB, XUMHU-
Henpenenbubie YecKoe CTpoeHue, (pu3nueckrue U XMMHYECKHe CBOIMCTBA (peakLUuu TUAPUPOBAHMS, TAJIOT€HUPOBAHMS, THIPATAIIH, 2
YIJ1€BOAOPOAbI: OKHCJICHUS U TIOJMMEPHU3alINN), HAXOXKJECHUE B IPUPOJE, OJIyYEeHUE U IPUMEHEHHE.
aJIKeHbI Anxanuensl: OyraaueH-1,3 u metunOyraaueH-1,3, XUMHUECKOE CTPOCHHE, PEAKIMs MOJIUMEpU3allui, IPUMEHEHNE

AJIKAIUCHBbI, AJIKHHBbI

(n7s cuHTE3a MPUPOAHOTO U CHHTETUYECKOTO KaydyKa U PE3UHBI).

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHUECKUH psil. ALIETHIIEH — NPOCTEHIINI NpeICTaBUTENb aTKHU-
HOB: COCTaB, XUMUYECKOE CTPOEHHUE, (hr3HUecKUe U XUMUYECKHE CBOMCTBA (peakluy T'UApUpPOBaHNs, FaIOr€HUPOBa-
HUS, TUJIpAaTalliK, TOPEHUs ), HAXOXKICHUE B IPUPOJIE, MOJIyUYeHHE U IPUMEHEHUE.




IIpakTHYecKHe 3aHATHA

Pacuernbie 3amaun:

- 110 YPaBHEHUIO XUMHUYECKOU peakuuu (Macchl, 00bE€Ma, KOJIMYECTBA UCXOAHOTO BEIIECTBA WM MPOAYKTa PEaKINU
10 U3BECTHBIM Macce, 00bEMY, KOJTHUECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM MIPOIYKTOB PEaKIIUN)

Tema 2.3
ApoMaTuyeckue
yIJIeBO0PO/ABI

Tema 2.4
IIpupoanbie ncrou-
HHUKHU U nepepadoTka
yIJ1€BOAOPO/I0B

Coaep:xaHue yueOHOro MaTepuaJia

ApeHbl: O€H3011 U TOIYOJI, COCTaB, XUMHUECKOE CTPOCHUE MOJIEKYII, GU3NYECKUE M XUMUUYECKHE CBOMCTBA (peakiu
raJIOr€HUPOBAHNS U HUTPOBAHUS ), [I0JIyYeHUE U puMeHeHue. BiusiHue 6eH3071a Ha opraHu3M denoBeka. ['eHernue-
CKasi CBsI3b YIJIEBOJOPOJIOB.

[Tpuponnsiii ra3. [lonyrasie HedTsaHbIE Ta3bl. HedTh 1 ee npoucxoxaerne. CrocoObl nepepadoTku HeTu: nepe-
TOHKa, KPEKUHT (TepMHUECcKuil, karanutuyeckuit). [IpoaykTsl nepepaboTku HEPTH, X TPUMEHEHUE B IPOMBILLICH-
HOCTH ¥ B ObITY. KaMeHHBII yroib U IPOAYKTHI €ro nepepaboTKH.

JleMoHcTpanus: - BuaeodparmMeHT «BynkaHu3auus pe3uHb»

HpaKanecmle 3aHATHUSA

JlaGopaTOpHBIH OIIBIT.

- MOJIEIIMPOBAHNUE MOJIEKYJ OPraHU4YECKUX BELIECTB;

- O3HaKOMJIEHHE ¢ 00pa3aMu MJIacTMacC, Kay4yKOB U PE3UHBI.

Pemenue 3anay: onpeneneHne MOIEKYyIIpHON (GOPMYJIbl OPraHUYECKOTO BEIIECTBA 10 MACCOBBIM JI0JISIM aTOMOB
XUMHUYECKUX HJIEMEHTOB; PACUEeThI 110 YPABHEHUIO XUMUYECKON PEAKIIUU.

PA3ZJIEJ 3. KUCJIOPOACOAEPKAIIUE OPTAHUNYECKHUE COEJIMHEHMUSA

Tema 3.1
CnupTsl.
deHoJIbl

Coaep:xaHue yueOHOro MaTepuaJia

[IpenenbHble 0OJHOATOMHBIE CIIUPTHI: METAHOJ U ATAHOJI, XUMHUECKOE CTPOEHUE, (pr3nyeckre u XUMHUIECKUEe CBOM-
CTBa (peakUuyu ¢ aKTUBHBIMU MeTaJlJIaMH, FaJIOT€HOBOI0POJIaMH, TOpeHue), puMeHenne. Bonopoanast cBsizp. Ou-
3MOJIOTHUYECKOE JCHCTBUE METAHOJIA U OTAHOJIA HA OPraHU3M YEIIOBEKA.

MHoOroaToMHbI€ CIUPTHI: 3TUIICHTIIMKOJIb U TIUIEPUH, XUMUYECKOE CTPOeHHE, (PU3HMUECKUE U XUMUYECKHE CBOWCTBA
(B3aMMOAEHCTBHUE CO LIEIOYHBIMU MeTalJIaMH, Ka4eCTBEHHAsI peaKIiisi HA MHOTOaTOMHbIE CIUPTHI). Pusnonoruye-
CKOE€ JICMCTBUE HA OpraHU3M 4esoBeKa. [ [pumenenne rimnepruaa u STUICHIITUKOJIS.

®enoin. CTpoeHne MOJIEKyYIbl, (PU3NYECKHe U XUMHUYECKHe CBOicTBa eHona. TokcnuHOCTh (heHoma, ero pusunono-
rHYecKoe JIEHCTBHE Ha OpraHu3M venoBeka. [Ipumenenue denomna.

IIpakTHYecKHe 3aHATHSA

JlaGopaTopHBIE OTIBITHI

- TOpEHUE CIIUPTOB;

- B3aUMO/ICHCTBHUE TIIUICPHUHA C TUAPOKCHIOM MEIH.
Pemenue 3anay no teme «denonb» u «COUPTH.

ConepxaHue y4eGHOro MaTepuaJjia




Tema 3.2
AJbLIernabl.
KapGoHnoBrie

KHCJIOTBI

Caoxuble 3¢upsbl.

Anbneruasl: GopMalbIETHA U alleTAIbICTHA, XUMUYECKOE CTPOCHUE, (PU3NUECKUE U XMMUYECKHE CBOWCTBA (peak-
LMY OKHUCIIEHUSI U BOCCTAHOBJICHUSI, KAUECTBEHHBIE PEaKIIUH ), MOTYyYeHHE U IPUMEHEHHE.

OHOOCHOBHBIE IIpe/ieNbHbIE KapOOHOBBIE KUCIIOTHI: YKCYCHAs! KUCIIOTA, XUMHUECKOE CTPOCHHUE, (pU3HUECcKue U XH-
MUYeCcKHe cBOMCTBA (00IIMe CBOICTBA KUCIIOT, peakius 3TepuduKalnn), noiryueHue u npuMenenue. CteapuHoBas u
OJICMHOBAs! KMCIIOTHI KAaK MPEJICTABUTENN BBICIINX KapOOHOBBIX KHCIOT. MblIa KaKk COJIM BBICHIMX KapOOHOBBIX KHC-
JIOT, UX MOIOLIEE JICHCTBHE.

Crnoxuble 3(UpbI KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ MAponu3 ciiokHbIX 3(hupoB. JKuUpbl Kak IPOU3BOTHBIC
TNIMLEPUHA U BBICIIUX KapOOHOBBIX KUCIOT. [ 'MapOIN3 KUPOB.

HpaRTn'{ecmle 3AHATHSA

[IpakTuueckas pabota «CBoICTBa pacTBOpa YKCYCHOM KHCIOTBDY.

Pemenue 3amay - mo ypaBHEHUIO XUMHUYECKON peakiiuu (Macchl, 00bEMa, KOJIMUECTBA UCXOHOTO BEIIECTBA UITH
MIPOJYKTA PEAKIIUU 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEUIECTB WU MPOAYKTOB peak-
105039

Tema 3.3
YriaeBoanl

Coaep:xanue y4eOHOro MaTepuaJia

VYTaeBosl: cocTaB, Kiaccuukanus yrieBooB (MOHO-, M- U IoJmcaxapubs). [ oko3a — mpocteimmii MoHOcaxa-
pUA: OCOOEHHOCTU CTPOSHHS MOJIEKYJIbI, (PU3HMUECKUE U XUMUYECKUE CBOWCTBA TIIIOKO3bI, HAX0XK/IEHUE B MPUPO/IE,
IIPUMEHEHHUE TJIIOKO3bl, OMOJIOrHMYEcKas Pojib B )KU3HEIEATEIbHOCTH Oprann3ma yenoeka. @orocunres. @pykrosa
KaK U30Mep TIIOKO3bI.

Caxapo3a — npeicTaBUTENb IUCAaXapua0B, THIPOIN3 CaXapo3bl, HAX0XK/IEHUE B IPUPOJIE U IPUMEHEHHE.

Kpaxman u nenirono3a kak mpupoHble TOJTUMEPHI: CTPOCHHE KpaxMalia U LEeJUTI0NI03bl, (PU3HUecKue U XUMUYECKUE
CBOICTBa KpaxMaja (THIPOJIU3, KaUeCTBEHHAs! PEaKusi C HOIOM).

IIpakTHYecKkHne 3aHATHA

JlaGopaTOpHBIH OTIBIT:

- B3aUMOJEHCTBUE Kpaxmaiia ¢ HOJIOM.

Pacuernbie 3a1aun: onpeeneHne MOJEKYIIpHOU (POPMYIIBI OPraHUYECKOTO BEIIECTBA [0 MACCOBBIM JIOJISIM aTOMOB
XUMHUYECKHX DJIEMEHTOB U M0 Macce (00beMy) MPOIYKTOB CrOpaHUs; pacyeThl O YPABHEHUIO XUMHUUECKON peaKIIiH.

PA3ZJIEJ 4. ABOTCOAEP/KAIIIME OPTAHUYECKHUE COEAJUMHEHUA

Tema 4.1
AMMHHBI.
AMHMHOKHCJIOTBI.
beakun

Conep:xaHue yueOHOro MaTepuaJia

AMI/IHBIZ MCETUJIAMHUH — HpOCTeﬁHIHfI HpeHCTaBI/ITeHB AMHUHOB: COCTaB, XUMHUYECCKOEC CTpOGHI/Ie, (1)I/I3I/I‘ICCKI/IG n XUMH-
YeCKHEe CBOWCTBA (PEAKIIMK C KUCIIOTAMHU M TOPEHUS ), HAXOXK/ICHHUE B MPUPOJIC. AMUHOKHCIIOTHI KaK aM()OTEpPHbIC
opraHuueckue coequHeHus. Pu3nueckrue 1 XUMUYeCKUe CBOMCTBA aMUHOKHUCIIOT (Ha IpUMepe MuiuHa). buonoru-
YecKoe 3HauUeHHe aMUHOKUCIIOT. CHHTE3 menTHaI0B. beiku kak mpupoaHbie moauMepsl. [lepBudHas, BTOpuyHas U
TpeTUYHasi CTPYKTypa 0enKkoB. XMMHUYECKHE CBOMCTBA OCIKOB: THAPOJIN3, ICHATYpaIlusl, KaueCTBEHHBIC PEAKIIUU Ha
OeJIKH.




IIpakTHYecKkue 3aHATHA
Jlemoncmpayus:

- IeHaTyparys OEJIKOB MPU HATPEBAHUMY;
- [IBETHBIC PEAKIINH OCIIKOB.

PA3JIEJI 5. BBICOKOMOVJIEKYJIAPHBIE COEJIMHEHUA

Tema 5.1
IlinacTMaccnl.
Kayuyku. Bosiokna

Copep:kanue y4eOHOIro MaTepuaa

OCHOBHBbIE MOHATUS XMMHUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIN: MOHOMED, IOJUMED, CTPYKTYPHOE 3BEHO, CTEIEHb
MOJIMMEPU3ALMH, CPEAHsIA MOJIeKy IsipHas Macca. OCHOBHBIE METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COEIUHE-

HUN — MOJIMMEPU3ALINS U NOJUKOHACHCALUS.

[TnacTmaccsl (HOAMATUIIEH, TOJIMIPOIMIICH, HOJUBUHUIXIOPUI, TOJUCTUPON). HaTypabHbli 1 CHHTETUYECKHE Kay-
qyKku (OyTaareHOBBIH, XJIOPOIPEHOBLIA U H30MIPEHOBBIN).

BosiokHa: HaTypanbHbI€ (XJI0IOK, IIEPCTh, MENK), HCKYCCTBEHHBIE (BUCKO3a, alleTaTHOE BOJIOKHO), CAHTETHUECKHUE
(KarpoH u JIaBCaH).

IlpakTH4yeckue 3aHATUSA
Jlemoncmpayus:
- O3HaKOMJICHHE ¢ 00pa3iaMu NPUPOTHBIX M UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyYYKOB.

OBIIASA U HEOPTAHUYECKASA XUMUA
PA3JAEJI 6. TEOPETHYECKHUE OCHOBbI XUMHHA

Tema 6.1
CrtpoeHnue aToma.
Ilepuoanueckuii 3a-
KOH
u [lepuoanueckas
CHCTEMA XUMHMYECKHUX
3JIEMEHTOB
J. U. MennesneeBa

Coaep:xanue y4eOHOro MaTepHuaJia

Xumuueckuit anemMeHT. AtoM. CocTaB aromMa, W30TONBI. DJIEKTPOHHAs 000JI0YKa. DHEPreTHUYECKHUEe YpOBHH, TOJI-
YPOBHU. ATOMHBIE opOUTaNH, S-, P-, f- amemMenThr. OcOOEHHOCTH pachpeeNieH sl AIEKTPOHOB TI0 OPOUTAIISIM B aTO-
Max MaJIbIX U OOJIBIIUX MEPUOA0B. DIEKTPpOHHAs KoHUryparus atoMoB. [lepuoaudeckuii 3akon u [lepuoanueckas
cucteMa xumuueckux snemeHToB .M. MenneneeBa. CBsi3b nepuoanueckoro 3akoHa v [lepuoanueckoil cucteMbl
XUMHUYECKUX DJIEMEHTOB C COBPEMEHHOMN TEOpHUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMMY E-
CKHUX DJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB M0 TPYIIaM U MeproaM. 3HadeHHe MepruoInde-
CKOT'0 3aKOHA U CHUCTEMbI XUMUYECKHUX 351ieMeHTOB J[.11. MeHieneeBa B pa3BUTHH HAYKHU.

Jlemoncmpayus. Buael Tabnun «llepuognueckas cucrtema xumudeckux snementoB Jl. 1. MenneneeBa»

HpaKTl/I‘IECKOQ 3aHsATHE
PacdeTHble 3a1a4n: XUMHYECKHE (l)OpMy.HBI " pAaCUCThI 110 HUM.

Tema 6.2
CrtpoeHnue BemecTsa.
MHuoroo0pa3ue Be-
1IeCTB

Conep:kanue y4eOHOTro MaTepuaa

CrpoeHue BemecTBa. XuMuieckast cBsi3b. Bupl (KoBaJIeHTHAs HENOJSAPHAS U NOJIIpHAsl, NOHHASI, METAJLINYeCKasi) U
MeXaHU3Mbl 00pa30BaHUS XUMUYECKOU CBSI3U (OOMEHHBIN U IOHOPHO-aKLENTOPHBIN). Bonopoanas cBs3b. Banent-
HOCTb. DJIEKTPOOTPULIATENBHOCTD. CTeneHb oKkucieHns. KaTnonsl 1 aHHOHBI. BemecTBa MOJIEKYIISIPHOTO U HEMOJIE-
KYJISIPHOTO CTPOEHHUSI 3aKOH IMOCTOSIHCTBA COCTaBa BELIECTBA. T UMbl KPUCTAINIMYECKUX PEIIETOK M CBONCTBA Be-
niectB. [loHsaTre 0 nucniepcHbIX cucrtemax. MctuHHable pacTBOpbl. KonnuecTBEHHbIE XapaKTEPUCTUKU PACTBOPOB
(MaccoBas nos Beniectsa B pactBope). Kitaccudukanus Heopranndeckux coequHeHnii. Homenkiatypa Heopranu-
YECKUX BEILIECTB.




Lemoncmpayuu: MOIENH KPUCTAJUIMYECKUX PEIIETOK.

IlpakTnyeckune 3aHATHS

PacueTHnie 3aaa4yu: paCyYCThl C UCIIOJIBb30BAHUCM ITOHATUSA «MaCCoOBasd 10JIA paCTBopéHHOI‘O BCIICCTBa».

Tema 6.3
XnuMuueckKue

peakuuu

Coaep:xaHue yueOHOro MaTepuaJia

Xumudeckas peakius. Kinaccudukanms XdaMUUeCKUX peakinii B HEOPTaHMYECKOM U OPraHMYeCKOW XUMUHU. 3aKOH
COXpaHEHHUS MACChl BEIIECTB; 3aKOH COXPaHEHUs U IPEBPAILECHUS SHEPTUH MPU XUMUYECKUX peakiusiax. CKopocTh
peakuuu, e€ 3aBUCUMOCTh OT Pa3INYHBIX (pakTopoB. CKOPOCTh peaKlMu, €€ 3aBUCUMOCTDb OT Pa3INyuHbIX (haKTOPOB.
OOpaTtumbie peakiui. XUMAYeCKoe paBHOBecHe. DaKTOPhI, BIUSIONINE HA COCTOSTHUE XUMUYIECKOTO PAaBHOBECHS.
[Mpunnun Jle llarense. Dnekrponutuueckas nuccounanus. CuiabHbIe U ciiadble 27eKTpoiauThl. Cpena BOAHBIX pac-
TBOPOB BEIIIECTB: KUCJIAasA, HEUTpaabHasi, menovnas. Bogopoaasiii mokasarens (pH) pactBopa. Peakiiu nonHoro 06-
MEHa B OPTaHUYECKON U HeopraHuueckoil XuMuu. OKUCIUTEIHbHO-BOCCTAHOBUTENbHBIE peakiuu. [ToHsaTre 06 3mek-
TPOJIM3€ PACILIIaBOB U pacTBOPOB couiel. [IpuMenenune anekrponusa.

Jlemoncmpayuu: MOJENH KPUCTALTUIECKUX PEIIETOK; pa3liocKeHHe IEPOKCHIa BOJOPOia B IPUCYTCTBUH KaTalu3a-
TOpA.

IlpakTH4yeckue 3aHATUSA
JIabopaTopHBbIil ONBIT: NPOBEAECHHUE PEaKuii HOHHOTO OOMEHa;
ITpakTryeckas padora «BiusiHue pa3nuyHbIX (aKTOPOB HA CKOPOCTh XUMHUECKON PEaKLIUN.

PA3JIEJI 7. HEOPI'TAHUYECKASA XUMUSA

Tema 7.1
MeTaaiabl

Conep:xanue yueOHOro MaTepuaJia

Mertamnsl. [Tonoxenne meramnos B [lepuonuueckoit cucteme xumudeckux anementos 1. M. MenneneeBa. OcobeH-
HOCTH CTPOEHUS AJIEKTPOHHBIX 000JI04eK aTOMOB MeTauioB. O01ue gpusznyeckue cpoiictsa MeTayioB. [Ipumenenue
METAJUIOB B OBITY, IpUpoOJie U TeXHHUKE. CIIaBbl METAINIOB. DJIEKTPOXUMHUECKUH s HanpshkeHnit metanios. O6-
e crnocoOsl mosyuyeHus: metayios. Metamnyprus. Kopposus metannos. CiocoObl 3alIUTHI OT KOPPO3HH.

OO1m1ast xapakTepUCTHKa METAJUIOB TaBHbIX noarpynn (1A — rpynna, llA-rpynna) [lepuonudeckoit cucteMbl Xumu-
YEeCKUX 3J1€MEHTOB. AMfoMUHUNA. AMOTEpHBIE CBOMCTBA OKCHA U THAPOKCHAa antoMuHus. OO011ast XapakTeprucTuKa
MeTauoB mo6ouHbIX rpynn (b-rpymnmn) [lepuoanueckoii cucTeMbl XUMHYECKHUX 3JIEMEHTOB: Me/lb, IIMHK, XpPOM, JKeJle-
30. Baxkneiiiue coeqMHEHHs] METANIOB (OKCHUIbL, THIPOKCHIBI, COJIN).

JlemoHcTpanus: KoyuteKus «MeTaiisl U CIIaBbD».

IIpakTuyeckue 3aHATHSA

JIabopaTOpHBIH OMBIT: B3aMMOACHCTBHIE THAPOKCUIA ATFOMUHUS C PACTBOPAMH KUCIIOT U IIEIOYCH.

Pacuernble 3a1aun: pacueTsl Macchl (00beMa, KOJIMUECTBA BEIIECTBA) MPOAYKTA PEAKIINH, €CIIM OJHO U3 BEIIECTB Ja-
HO B BUJIE pPAaCTBOpPA C ONPENEIICHHON MAaCCOBOM JTOJIEN PACTBOPEHHOIO BELIECTBA.

ConeprxaHue y4eGHOro MaTepuaJjia




Tema 7.2
HeMmeTananl

Tema 7.3
CBsa3b
HEOPTraHUYeCKUX U
OpPraHUYecKux

BEIIeCTB

Hewmeramnsl. [Tonoxenue nemertamios B [lepuoanyeckoit cucteMe xumuieckux 3neMeHToB 1. M. Menneneesa u
0COOEHHOCTH CTpoeHUs aToMOB. Du3nyeckre CBOWCTBA HEMETAIIIIOB. AJIJIOTPOIUS HEMETAUIOB (Ha MIPUMEPE KUCIIO-
pona, cepsl, hocdopa u yriepoaa). XuMUIECKHE CBOMCTBA BAXKHEUIITUX HEMETAIIJIOB (TaJIOTEHOB, Cephl, a30Ta, (hoc-
dopa, yraepona u kpemuusi). Okcuabl HeMeTauioB. Kucnopoacoaepikaniue KuciaoTsl. Bogopoaabie coeTMHEHUS He-
METAaJLJIOB.

Heopranuueckue u opranndeckue KucioTsl. Heoprannueckue u oprannueckue ocHoBaHus. AMGBOTEpHbBIE Heopra-
HUYECKNE U OPraHNYECKUE COEAMHEHHS. | eHETHUECKas CBSI3b HEOPraHUYECKUX U OPTraHUYECKHUX BEIIECTB.

IIpakTuyeckue 3aHsATHS

JlabopaTopHBIi ONBIT

- KAYeCTBEHHBIC PEAKIIMU HAa AaHUOHBI M KATUOH aMMOHHUS

Pacuernsble 3anauun:

- pacdeTsl MacChl BEUIECTBA WM 00beMa I'a30B 110 U3BECTHOMY KOJIMYECTBY BEI[ECTBA, Macce MM 00beMY OJJHOTO U3
YUYaCTBYIOIIMX B PEAKIIUH BEUIECTB; PacYeThl MacChl (00beMa, KOJIMYECTBA BEIIECTBA) IPOIYKTOB PEAKIIUH, €CITH OJ1-
HO U3 BEUIECTB HMEET IIPUMECH.

PA3AEJI 8. XUMHUSA U )KU3Hb

Tema 8.1
XUMHUA U )KH3HD

Coaep:xanue y4eOHOIro MaTepHuaJia

Poustb xumun B 00ecIieueHIH SKOJIOTUIECKOM, JHEPTeTUICCKOM U TTUIIEBON O€30IMaCHOCTH, Pa3BUTUU MEITUIIUHBL.
[lonsiTHe 0 HAyYHBIX METOAAX MMO3HAHMS BEIIECTB U XUMHUYECKUX PEAKIIHil.

[IpencraBnenuss 00 0OMKUX HAYYHBIX MPUHIMIIAX TPOMBIIUICHHOTO MOJYyYEHUS BaXKHEUIIINX BEIIECTB (Ha MpuUMepax
MIPOM3BOJICTBA aMMHaKa, CEpHON KHCIIOThI, METaHOJIa). YeToBEK B MUPE BEIIIECTB, MATEPHUATIOB U XMMHUYECKUX peaK-
[UNA: XUMUS U 3/I0POBBE YETIOBEKA: MPaBHJIa NCIIOIH30BaHUS JIGKAPCTBEHHBIX MIPENapaToB; MpaBuiia 6€30MacHOTo Uc-
MI0JIb30BAHU MIPENapaToB OBITOBOM XUMUU B MOBCETHEBHOM KU3HU. BBITOBas XMMU4ecKasi TpaMOTHOCTb.

HpaKanecmle 3aHATHUSA

He
npeay
CMOT-

pEHO

HpOMe)KyTO‘IHaﬂ aTrecranus

HUTOI'O:

82




6. YHEBHO-METOANYECKOE OBECIIEYEHHUE JUCIIUAIIJIMHbI

6.1. [lepeyeHb OCHOBHOI M JOMOJHUTEIbHON Y4eOHOI JIUTEPATYPbI, HEOO-
XOMMOI1 17151 0CBOEHU S JUCHMILIUHBI:

6.1.1. OcHoBHas quTEpaTypa:

1. T'abpuensn O.C. Xumus: 10 xiacc: 6a30Bblil ypoBeHb [DIEKTPOHHBINA pecypc]:
yueOnuk / U.I'. Octpoymos, C.A. Cnaakos; O.C. ['abpuensH. — Mocksa: N3naremns-
ctBo «IIpocBenienuey, 2023 — 126 c.

2. Tadbpuensa O.C. Xumus: 11 kmacc: 6a30BbI YpOBEHBb [DIEKTPOHHBIA pecypc]:
yuebnuk / I.I'. OctpoymoB, C.A. Crnagkos; O.C. I'abpuensn. — Mocksa: M3narens-
ctBo «IIpocsemenner, 2023 — 126 c.

6.1.2. lomostHuTEILHAA JIMTEPaTypa:

1. [TogmmBanoBa A.K. Xumus: yaeo6roe mocooue / A.K. I[TogmmBanosa ; UpkyT. roc.
arpap. yH-T uM. A.A. ExeBckoro. — Monoaexusiii: M3a-so Upl'AY, 2022-264 c. —
Tekct anmekTpoHHBIN // DnexkrponHas 6ubmmuoreka Upkyrckoro 'AY. — Pexum no-
cryna URL:http://195.206.39.221/fulltext/i_033379.pdf

2. lTonmmBanora A.K. Xumus: yueonoe mocooue / A.K. Ilogmmusanosa ; UpkyT. roc.
arpap. yH-T uM. A.A. ExeBckoro. — Monogexusiii: MU3a-so Upl'AY, 2021-322 c. —
Tekct anmekTpoHHBIN // DnexktponHas 6ubmmnoreka Upkyrckoro 'AY. — Pexum no-
cryna URL: http://195.206.39.221/fulltext/i_032966.pdf

3. llopmuBanoBa A.K. Xumus: yueoHoe nocoodue / A. K. [logmmusanosa; UpkyT. roc.
arpapH. yH-T uM. A.A.ExeBckoro. — M.: OOO "M3naTenbCKko-KHUTOTOPTOBBIA LEHTP
Komoc-c", 2022. — 180 C. Pexum JOCTyTIA: URL:
http://195.206.39.221/fulltext/i_033415.pdf

4. TlpakTUKyM 1O TUCUUILIMHE «XUMUs» A cTyAeHToB koyemka CIIO ouHoro u
3a0yHoro (opm oOydeHMil sl Bcex creuudanbHocTel 1 kypca (6a3za 9 ki) /
coctaBurelb: A.C. BacunbseBa - Upkyrtck: U3a-Bo Upkyrckoro 'AY, 2024. - 41 c.
5. I'abpuensa O.C. Pabouas terpaap. Xumus 10 kimacc: 6a30BbIil ypoeHs/ O.C.
["a6puensn, C.A. Cnaaxos, W.I'. Octpoymos. M3gaTenbcTBO «mipocBerienuey, 2023 —
96 c.

6. 'abpuensa O.C. Pabouas terpaap. Xumus 11 kmacc: 6a30Bsbiil ypoeHs/ O.C.
["a6puensn, C.A. Cnaaxos, W.I'. OctpoymoB. M3aaTenbcTBO «mipocBerienuey, 2023 —
96 c.

6.2. Ilepeyenb pecypcoB MH(OPMALMOHHO-TEJEKOMMYHUKAIIMOHHOU ceTH UH-
TepHeT, He00X0AMMBIX [IJISl OCBOCHUSI AUCHUIIIHHBI:

1. MpxyTckuil rocyaapCTBEHHBIM arpapHblii yHUBEpcUTET UMeHH A.A. ExeBckoro
http://elib.irsau.ru

2. DnexTpoHHO-0MOIMoTeuHas cucrema «Jlanby» http://www.e.lanbook.com

3. DnekTpoHHO-OMOIMOTeUHas cucteMa «Pykont» http://lib.rucont.ru

4. Poccuiickas anekTpoHHas mkoia https://resh.edu.ru/

6.3. IlepeyeHb y4eOHO-METOAMYECKOr0 o0ecnevyeHHs JJIs1 CAMOCTOATEIbHOM pa-
00THI 00y4AIOIIMXCH MO AMCHMILINHE:


http://195.206.39.221/fulltext/i_033415.pdf
http://elib.irsau.ru/
http://www.e.lanbook.com/
http://lib.rucont.ru/

1. T'abpuensu O.C. Xumus: 10 kimacc: 6a30BbI YpOBEHb [DIEKTPOHHBIN pecypc]:
yaeonuk / N.I'. Octpoymos, C.A. Cnaakos; O.C. I'abpuensia. — MockBa: U3naremns-
ctBo «lIpocsemenner, 2023 — 126 c.

2. Tabpuensa O.C. Xumus: 11 xmacc: 6a30BbIil YpOBEHb [DIEKTPOHHEIN pecypc]:
yuebnuk / I.I'. OctpoymoB, C.A. Crnagkos; O.C. I'abpuensn. — Mocksa: M3narens-
ctBo «IIpocsemenney, 2023 — 126 c.

3. [TogmmBanosa A K. Xumus: yaeonoe mocodue / A.K. ITogmmsanosa; UpkyT. roc.
arpap. yu-T uM. A.A. ExxeBckoro. — Monoaexnsiit: U3n-o Upl'AY, 2022-264 c. —
Tekct anexkTpoHHbil // DnexkrponHas oubnuoreka Upkyrckoro 'AY. — Pexum no-
cryna URL:http://195.206.39.221/fulltext/i_033379.pdf

4, TlonmuBanosa A.K. Xumus: yaeoHoe nocodue / A.K. Ilogmmsanosa ; MpkyTt. roc.
arpap. yH-T uM. A.A. ExxeBckoro. — Monoaexnsiil: U3n-o Upl'AY, 2021-322 ¢c. —
Tekct anexkTpoHHbil // DnexkrponHas oubmuorexa Upkyrckoro 'AY. — Pexum go-
cryna URL: http://195.206.39.221/fulltext/i_032966.pdf

5. [TogmmBanosa A.K. Xumus: yae6noe mocodue / A. K. Ilogmmusanosa; UpkyT. Toc.
arpapt. yH-T uM. A.A.ExeBckoro. — M.: OOO "U31aTenbCKko-KHUTOTOPTOBBIN LEHTP
Komoc-c", 2022. — 180 c. Pexum noctyna: URL:
http://195.206.39.221/fulltext/i_033415.pdf

6. [IpakTUKyM MO AMCUUITTHHE «XUMUD» IS cTyAeHTOB Koiemka CIIO ouHoro u
3aouHoro ¢Gopm oOyueHHil s Bcex cnernuaiabHocTed 1 kypca (6aza 9 ki) /
coctaBurelb: A.C. BacunbseBa - Upkyrck: U3a-Bo Upkyrckoro I'AY, 2024. - 41 c.
7. I'abpuensa O.C. Pabouas terpaab. Xumus 10 kiacc: 6a30Bbiil ypoens/ O.C.
["a6puensn, C.A. Cnaaxos, U.I'. OctpoymoB. M3aaTenbcTBO «mipocBelienuey, 2023 —
96 c.

8. I'abpuensn O.C. Pabouas terpaab. Xumus 11 knacc: 6a30Bbiil ypoens/ O.C.
["a6puensn, C.A. Cnaaxos, U.I'. Octpoymos. M3aaTenbcTBO «pocBetienuey, 2023 —
96 c.

6.4. Ilepeyenb MHGOPMANMOHHBIX TEXHOJIOTHI, HCMOJIb3yeMbIX MPH OCY-
LIEeCTBJICHUH 00Pa30BaTEJIbHOIO IPOLECCa M0 JUCHHUIINHE:

B nporuecce NEKIMOHHBIX U MPAKTUYECKUX 3aHITHI UCIOJB3YETCA ClIEAYyIOIIee
JUIEH3UOHHOE MPOTpaMMHOE OOecredeHue U MH()OPMAIMOHHBIE CIPABOYHBIE CH-
CTEMBI:

HanmenoBanue nporpaMmmMHOro

Ne n/mt Horosop Ne, nata, opranuzanus

obecreueHus
JIuileH3MOHHOE MTPOrPaMMHOE 00ecTicueHHEe
1 [Microsoft Windows 7 Akt Ha iepenaqy npaB H-0005792 ot 08.06.2011 roxa
2  [Microsoft Office 2010 Akt Ha iepenaay npaB H-0005792 ot 08.06.2011 roxa

Kaspersky Business Space Securityl]Axt na nepemauy npas H-0005792 ot 08.06.2011 roga

3 Russian Edition

CB00OIHO pacrpocTpaHseMOe MPOrpaMMHOe 00ecTIeYeHUE
1  |Adobe Acrobat Reader CBoOoniHO pacnpocTpansemoe [10
2  |LibreOffice 6.3.3 CBoOoniHO pacnpocTpansemoe [10
3 |Google Chrome 86.X (Be6-0pay3ep) |CBoOoaHO pacnpocTtpansemoe [10
4 |Opera 72.X CBoOoniHO pacnpocTpansemoe [10
5 |Mozilla Firefox 83.x CBoOoniHO pacnpocTpansemoe [10




7. OMUCAHUE MATEPUAJIBHO-TEXHUYECKOM BA3BI,

MPOLECCA MO JUCHUTUIMHE

HEOBXOJIUMOM JJ151 OCYIECTBJIEHUSA OBPA3OBATEJIBHOI'O

No Haumenosanue OcHoBHOE 000pyI0BaHKE dopma UCIoIb30Ba-
n/m | o0OpyIOBaHHBIX HUS
y4eOHBIX KaOMHe-
TOB, JJabopaTopuii
U Jp. 00bEKTOB
JUId IPOBENECHUS
y4eOHBIX 3aHATHIA
1. Cnenuaan3upoBanHas Meoesb: 3air Nel: ctonbl - |bubnmoTeka, YNTaTLHBIE
46 t., crynbs - 79 mr. 3an Ne2: ctousl - 6 miT., BaJTBl. 11 TIPOBEICHUS
CTOJI YTJIOBOM - 4 IT., CTyNbs - 17 mit. 3am Ne3: KOHCYJIbTAIIAOHHBIX U
CTyJbs -50 IIT., CTOIBI - 28 MIT. CaMOCTOSITETTFHBIX 3aHSI-
TexHnnuyeckue cpeacTBa 00y4eHUs: KOMIBIOTEPHl [TUM; 3aHATUI ceMUHAp-
Ha 0a3e npoueccopa Intel o0benUHEHHBIX B JI0- CKOTI'O THIIA, HHIUBUY-
KaJbHYIO CeTh M UMEIOLNX AOCTYM B "MHTEpHET", [aNbHBIX KOHCYJIbTALNH,
imoctyn k BJ[,9b, 9K, Koncynerantllntoc, 3bC, KYpCOBOI'O MPOEKTUPO-
OOUC. 3an Nel: monutop Samsung - 21 mT., cu-  [BaHU (BBIIOJIHEHUS
CTEMHBIH OJI0K - 2 1IT., cucTeMHbIH 0J10k DNS -1 [KypCOBBIX padoT).
BubnnoTeKa, [T., CACTeMHBIH 010K In Win - 18 mrt., mpuaTep HP
Ave 123 Lazer Jet P 2055 - 2 mt., ckanep Epson v330 - 1
ya. mt., kcepoke XEVOX - 1 mt. 3a1 Ne2: teneBuzop
Samsung - 1 mt., MmoauTop LG - 1 mT., cucTeMHBIN
ook In Win - 1 wr., ckasep - 1 mr., mpoexTop
Optoma - 1 wr, 3kpan - 1 mT. 3a;m Ne3: MOHUTOPBI
Samsung - 11 mrt., morutopst LG - 2 mit., cucreM-
HBIM 010K In Win - 12 1mIT., cHCcTeMHBIN OJIOK - 1
., npuaTep HP Laser Jet P2055.
Cnucoxk ITO Ha komnbroTepe: Microsoft Windows
7, Microsoft Office 2010, LibreOffice 6.3.3, Adobe
/Acrobat Reader, Mozilla Firefox, Opera, Google
Chrome.
2. CrnennaJan3upoBaHHast MedeJib: CTON JabopaTop- |YueOHas ayIuTOpHUs s
HBIi - 8 1IT., Ta0ypeT - 16 mIT., CTOJN MperoAaBarTes [IPOBEACHHUS 3aHATHI
- 1 mr., cTyn npernogasaTeis - 1 WT., 1ocKa MeJIO-  PIEKIIMOHHOTO THIA, Ce-
Bas - | mT. MHUHApPCKOT'0 THUIIA,
Ayn. 311 JIaGopaTopHoe 000pya10BaHuUe:  TUCTUILIATOP BOABI [PYIIOBBIX KOHCYJbTa-
Simax - 1 mrt., BeImspkHOM mikad — 1 mT. LIUA, TEKYIIEr0 KOHTPOJIS
'Y4eOHO-HaArJIsiAHbIE TOCOOHSI. M TIPOMEKYTOYHOM aTTe-
CTalluu
3. Cneuuanu3upoBaHHas Me0esb: cToll 1abopaTop- [YueOHas ayAuTOpHs 1Jis
HBI - 17 mT., Tabyper - 30 mWT., CTON MpemnojgaBa- [IPOBEACHUS 3aHATHI
rens - 1 mr., cTyn mpenoaasarens - 1 mT., 1ocka  JIEKIIMOHHOTO THIIA, Ce-
MestoBast - 1 mr. MUHApCKOTO THIIA,
Ayn. 312 JIaGopaTopHOe 000pya0BaHHe: BHITSHKHOM MIKad) —[FpyNIIOBBIX KOHCYJIBTa-
1 mT., mTabopaTopHas MocyAa, XMMUYECKHE PEakTH- [[THH, TEKYIETo KOHTPOJIS
BEI. M TIPOMEKYTOYHOM aTTe-
'YueOHO-HATJISITHBIE TTOCOOHSI. cTaru
4, Cneuuaan3upoBaHHas Me0esb: CTOJ 1abopaTop- |YueOHas ayAuTOpHs IS
Ayn. 316 HbIi - 16 1mT., Tabyper - 32 mIT., CTOJ NMperno/aBare- [IPOBEACHHS 3aHITHIA

st - 1 moT., cTyn npemogaBatens - 1 mT., T0CcKa Me-

VICKIIMOHHOI'O THUIIA, CC-




imoBast - 1 .

TexHnnueckue cpeacTna 00ydeHHsi: SKpaH Screen
Media - 1 mrr., mpoexTop Acer p1101 - 1 .
JIaGopaTopHoe 000pya0BaHue: 1abopaTopHas 1Mo-
CyJla, XAMUYECKHUE PEaKTUBBI, BBHITSDKHOM miKkag — 1
mt., mydensaas neus CHOJI — 1 mr.

Y 4eOHO-HATJIAIHBIE TOCOOHSI.

MHUHAPCKOTO THIIA,
CPYIIOBBIX KOHCYJIBTA-
LM, TEKYIIEr0 KOHTPOJIS
1 POMEKYTOYHOM aTTe-
CTalluu

Ayn. 417

CrnenuaJn3npoBaHHasi MeGeJib: CTOJI IIPEroaBa-
rens - 1 mr., cTyn npenopasarens - 1 mwrT., cTon
yaerngeckuii - 10 mrT., Tabyper - 20 mT., T0cKa Me-
imoBast - 1 mr.

JIaGopaTopHOe 000py10BaHue: BBITSHKHOM mKad —
1 mrt., Becet BK-600 — 1 mit., 3xcukaTtop — 1 mwir.,
AHAJIM3aToOp BoJbTaMIepoMeTpuueckuii TA-Lab -1
mrt., poToanextpokonopumerp GPOK — 56 — 1 .,
cnekrpodorometp [13-5300BU - 1 mit., MarHuTHAS
Merranka [19-6600 - 1 mir., metikep 1a00paTOPHBIi
I[12-6500 6e3 Harpesa - 2 mT., MyQenbHbIH mIKad
MII-2YM — 1 mit., niuTa HarpeBaTensHas ES-
HS3560M - 1 mwiT., KoJuTeKus MUHEPaIbHBIX y100-
peHuit — 3 wr., meikep — 1 mT., pH «AxBumon» — 1
mT., pH nonomerp «Oxcnept 001» — 1 mT., mons-
pumeTp Kpyrosoit CM-2 - 1 ., pedpakrometp - 1
mT., Ja00paTopHas NOCyaa, XUMHUIECKUE PEAKTUBBIL.

'YyeOHast ayquTopus Ui
MPOBEICHUSI 3aHATHIA
NIEKIIMOHHOTO TUIIa, 3a-
HSITUH CEMHHApPCKOT0
TUMa, KypCOBOTO MIPOEK-
TUPOBaHMUS (BBITIOTHEHUS
KYPCOBBIX paboT), IpyT-
MOBBIX M HHAWBUAYaIb-
HBIX KOHCYJbTAIUH, Te-
KYILEro KOHTPOJIS U
IPOMEKYTOUHOH aTTe-
CTaLlUH.




8. KOHTPOJIb M OHEHKA PE3YJbTATOB OCBOEHMSI
YYEBHOU JUCIHHUIIJIMHbI

KOHTpOJ'IB M OLCHKAa PE3yJIbTATOB OCBOCHUA AUCHUINIMHBI OCYHICCTBJIIACTCS
npernogaBarciicM B IIPOHECCC IIPOBCIACHHUA IIPAKTHICCKUX SaHﬂTHﬁ, BBIITIOJIHCHU A

06y‘-IaIOI_HI/IMI/IC$I HHAUBUAYaJIbHBIX 3aI[aHI/Iﬁ N TCCTUPOBAHUA.

PesyabTaTnl 00yyeHus
(ocBOEHHBbIE YMEHMS U 3HAHMS)

DopMBbI U METOABI
KOHTPOJISA ¥
OLIEHKH pe3yJibTa-
TOB 00y4eHus

Ymemy:

- HA3bIBaTh: U3yYECHHBIC BELIECTBA 10 TPUBUAIBHOW MM MEXIYHApOIHOU
HOMEHKJIATypE;

- OIPENEIATh: BAJICHTHOCTh U CTEIEHb OKUCIEHUS XMMHUYECKUX DIIEMEH-
TOB, TUIl XMMHYECKON CBSI3U B COCIMHEHUSAX, 3apsi]l MOHA, OKUCIUTEIb U
BOCCTAHOBUTENb, IPUHAIEKHOCTh BEUIECTB K pa3HbIM KJaccaMm Heopra-
HUYECKUX U OPraHUYECKUX COEAVHECHHUI;

- XapaKTEepPHU30BaTh: MNIEMEHTHI MAJIBIX [IEPUOIOB 110 UX MOJ0KEeHHIO B [le-
puoauyeckoit cucrteme [[.1. Menneneena;

- 00muMe XUMUYECKHUEe CBOMCTBA METAJUIOB, HEMETAIJIOB, OCHOBHBIX KJIac-
COB HEOPraHW4ECKUX U OPraHUYECKUX COEANHEHUI;

- CTPOCHHME U XMMHUYECKNE CBOMCTBA U3YYCHHBIX HEOPraHUYECKUX U Opra-
HUYECKUX COCIMHEHUM;

- O0OBACHATH: 3aBUCUMOCTbH CBOWCTB BEIIECTB OT MX COCTaBa M CTPOEHUS,
IPUPOY XUMUYECKOM CBSI3U (MOHHOM KOBAJIEHTHOW, METAINIMYECKOH U
BOJIOPOJIHOM ), 3aBUCUMOCTb CKOPOCTH XMMHMUYECKON PEAaKIIMU U MOJI0XKEHNE
XUMHYECKOI'0 PABHOBECHUS OT Pa3IMYHbIX (PaKTOPOB;

- IPOBOJUTH: CAMOCTOSATENIbHBIA MOMCK MH(OPMAIMK C UCHOJIb30BAHUEM
Pa3IUYHBIX UCTOYHUKOB (HAYyYHO-TIOMYJISIPHBIX M3JIaHUM, KOMIBIOTEPHBIX
0a3 1aHHbIX, pecypcoB HTepHEeTa);

- UCIMOJb30BaTh KOMIIBIOTEPHBIE TEXHOJIIOTHU 711 00pabOTKU U Nepenayu
UH(OPMALIMK U €€ TPEICTaBIECHUS B pa3IMYHbIX (hopMax;

- CBA3BIBaTh: M3Y4YEHHBIH MaTepuan co cBoed MpodeccuoHanbHOU nes-
TEJIbHOCTBIO;

- pelaTh: pacyeTHbIE 3aJ]a4l 0 XUMUYECKUM (POpMysiaM U ypaBHEHUSIM;

- MCIIOJIb30BaTh MPUOOpPETEHHbIE 3HAHUA U YMEHHUS B MPAKTHUECKOH nes-
TEJIbHOCTH U MOBCETHEBHOU JKU3HMU.

Buame:

- BaKHEUIIME XUMUYECKHE IMOHSITHSA: BEIIECTBO, XHUMHYECKHUM DIIEMEHT,
aToOM, MOJIEKYyJIa, OTHOCUTEIbHBIC aTOMHAs U MOJICKYJISIpHAsE MacChl, WOH,
aJUIOTPOIHUSI, U30TOIbI, XUMHYECKAsI CBSI3b, IEKTPOOTPHUIIATEIbHOCTD, Ba-
JICHTHOCTb, CTETIEHb OKUCIIEHUSI, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00beM
razo00pa3HBIX BEIIECTB, BEIIECTBA MOJEKYJISIPHOTO W HEMOJEKYISIPHOTO
CTPOEHUS, PACTBOPHI, IEKTPOIUT U HEIIEKTPOIUT, DIEKTPOIUTHYECKAS
JMCCOITUAITHS, OKMCIINTEIb M BOCCTAHOBHUTEIb, OKHCICHNE U BOCCTAHOBJIE-
HUE, TEIJIOBOM 2(PQEKT peakiuu, CKOPOCTh XUMHUYECKOW peakIuu, Kara-
U3, XUMHYECKOE DPABHOBECHE, YTJIEPOJHBIA CKeNeT, (DYHKIIMOHAIbHAS
rpymnna, i30MepHusi, TOMOJIOTHS;

- OCHOBHBIC 3aKOHBI XMMHH: COXPAHEHHS MacChl BEIIECTB, MOCTOSHCTBA
cocrasa Beulects, [lepuoanueckuii 3axon .M. Menneneesa;

- OCHOBHBI€ TEOPUU XUMHUHU, XUMUYECKOUN CBS3H, DJICKTPOJIUTHIECKON JUC-
COLMALIMH, CTPOCHUSI OPTaHUYECKUX U HEOPTraHUUYECKUX COEAUHEHHUI;

Texywasn amme-
cmayusi:

Orenka GppoHTaIb-
HOT'O OIIpoca.

Orenka nabopa-
TOPHOTO OIIBITA.

O1eHka XuMuye-
CKOT'0 JUKTAHTA.

Onenka npakTuye-
CKHX paloT.

OnenHka peteHus
3ajad.

O1LleHKa TECTOBBIX
3aJIaHUH 110 TJia-
BaM.

IIpomescymounas
ammecmayusi:
JK3aMeH




- Ba)KHeuIue BCIICCTBA U MATCpUAJIbI: Ba)KHEUIIIEe METaJUIbl U CIUIABLI:
cepHasi, COJIsTHas!, a30THAS M YKCYCHAsi KUCJIOTHI, OJ1aropoIHbIe Tas3bl: BOJIO-
poa, KUCIOpOA, raJIOTCHLbI, MCJIOYHBIC MCTAJUIbI, OCHOBHBIC, KUCJIOTHBIC U
aM(OTEpHbIE OKCUABI ¥ THIPOKCHUBI, IIEIOYH, YIJIEKUCIBIH M yrapHbIA
raspl, CEpHUCTBIA a3, aMMHaK, BOJA, MPUPOJIHBINA Ia3, METaH, 3TaH, 3TH-
JICH, alleTHJICH, XJIOPUJ HATPHs, KapOOHAT U TMAPOKApOOHAT HATPHsI, Kap-
O6oHat u QocdaT KanbLuus, OEH30JI, METAHOJ U STAHOJ, CIOXKHBIE IPHUPHI,
JKHUPBI, MbLIa, MOHOCaxapupbl (TIIOK03a), IUcaxapubl (caxaposa), TOoJu-
caxapubpl (Kpaxmall ¥ [EeJUTI003a), aHWJINH, aMUHOKUCIIOTHI, OCIKU, HC-
KYCCTBCHHBIC M CHHTETHYECKUE BOJIOKHA, KAY4yKH, TJIACTMACCHI.




Pabouas mporpamma coctaBieHa B cCOOTBeTCTBUU ¢ DenepanbHbIM roCy1apCTBEHHBIM
o0pa3oBaTeIbHBIM CTAaHIAPTOM CpeHero npodeccruonaabHoro oopazoanus (OI'OC
CIIO) no cneunansHocTh 09.02.07 MHpOpMaMOHHBIE CUCTEMBI M TPOTPaMMUPOBa-
HHE.

o

[Iporpammy cocTaBui:
kareropun BacunbseBa A.C.

IMpCIroaAaBaTCiib BBICIIICH KBaJIH(bHKaHHOHHOP'I

[Iporpamma onoOpeHa Ha 3aceJaHUU MPEAMETHO-LUKIOBON KOMHUCCHM COLIMAIbHO-
HKOHOMUYECKUX TUCIUILINH poTokod Ne 7 ot «03» mapra 2025 .

ITpencenarens ITIIK L E.A. XycHyauHoBa

(noonucs)



