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1. MACHOOPT MPOTPAMMBI YYEBHOM TN CHUIIJINHBI
OY.11 Xumus
Ha36aHUe OUCYUNTUHBL

1.1. Ob6n1acTh NpUMEHEHHUs TPOTrPaAMMBbI

[Iporpamma yuaebnoi mucuuruirabl OY/l.11 Xumus siBiseTcs 4acThio IPOrpaMMBbI ITOJITOTOBKH
CHEIHAINCTOB cpeaHero 3BeHa B coorBercTBUU ¢ OI'OC "®enepanbHblil rocyqapCcTBEHHBIN
00pa3oBaTeNbHBIN CTAaHAAPT CPEIHEr0 MPO(PECCHOHATBHOTO 00pa30BaHMs MO CHENHATbHOCTH
43.02.15 TIOBAPCKOE U KOHJAUTEPCKOE JIEJIO (mpuka3 MwunoOpHayku Poccuu ot
09.12.2016 . Ne 1565)"

[Iporpamma y4eOHOM AMCIUILTHHBI pa3paboTana Ha ocHOBe «lIpumepHoii pabodeil mporpaMMbl
00meo0Opa3oBaTenbHON AUCOUIUIAHBI «XUMUSD» JUIs1 NMPO(ECCHOHANBHBIX 00pa30BaTEIbHBIX
opranmsaruin» (OJOBPEHO na 3acemanun Ilemarormueckoro cosera ®I'bBOY AIIO MPIIO
ripotokosioM Ne6/2025 ot «18» anpens 2025 rona)

1.2. MecTo y4yeOHOM AMCHMILINHBI B CTPYKTYpPe MPOrpaMMbl MOATOTOBKHM CHELHATHCTOB
CpeIHEero 3BeHa.

Vuebnas mucrurummaa OY/1.11 Xumust Bxoqut B riukin OOmieo0pa3oBaTebHOM MOATOTOBKH.

1.3. Hesn u 3agaun — TpeGOBaHUS K Pe3yJIbTATAM OCBOCHHUS YUeOHOM AUCHMILIUHBI.

1) c(hopMHPOBaTh MOHUMAHHE 3aKOHOMEPHOCTEH MPOTEKaHHUsI XUMUYECKHUX MPOLECCOB U
SABJICHUM B OKPYXKaIOLIEH Cpejie, a TAaKKe MX CBA3b C LEIOCTHOM HAay4YHOM KApTMHOM MHUpa U
JPyTMMH €CTECTBEHHBIMHU HayKaMu;

2) pa3sBUTh YMEHUS COCTABIATH (POPMYIIBI HEOPTaHUYECKUX M OPTraHMYECKUX BEIIECTB,
YpaBHEHHUS] XHMUYECKHX PEaKIUi, OOBSCHATH WX CMBICI, HHTEPIPETHPOBATH PE3YIbTAThI
XUMHYECKHX IKCIIEPUMEHTOB,

3) c(hopMHPOBATH HABBIKM TPOBEICHHS MPOCTEHINTNX XUMHUYECKUX SKCIIEPHMEHTATBHBIX
WCCIICZIOBAaHUH C COONIOJCHWEM TMpaBHJ 0€30MacHOro OOpalieHHss ¢ BEIIeCTBaMU U
nabopaTtopHBIM 000py/IOBaHUEM;

4) pa3BUTh YMEHHs HaXOAWTh, AaHAJIU3UPOBaTh U HUCHOIL30BaTh HH(OPMAIUIO
XHUMHWYECKOTO XapakTepa M3 pa3iMyHbIX WH(POPMAIMOHHBIX MCTOYHHKOB, BKIIIOYAs y4EOHYIO
JTUTEpaTypy, HaydHbIE MyOIHKAANA U HHTEPHET-PECYPCHI;

5) chopMHpOBaTh yMEHHUS IIPOrHO3MPOBATH IIOCNIEICTBHS CBOEH JEATENbHOCTH |
XUMHAYECKUX MPHUPOIHBIX, OBITOBBIX M MPOU3BOACTBEHHBIX IPOIECCOB, YIUTHIBAS BO3MOXKHBIE
9KOJIOTMYECKHE U COL[MaIbHbIE BO3AECHCTBHUS;

6) chopMHpOBaTh IMOHMMAHUE 3HAYMMOCTH JIOCTIDKCHHH XHMUYECKOW HAyKd W
TEXHOJIOTHH Il Pa3BUTHS COIHAIBHOM M TPOM3BOACTBEHHOW cep ¢ yMEHHEM NPUBOAMUTH
MPUMEpPHI UX TPUMEHEHHS B Pa3IMYHBIX cepax KU3HH.

B pe3yabTare ocBOeHHSs1 Y4eOHOMH IMCHUILINHBI CTYIEHT J0JKeH 3HATh:

CUCTEMY XUMHUYECKMX 3HAHUM KaK BaXXHEHIIYI0 COCTAaBJIOLIYI0 €CTECTBEHHO-HAYYHOU
KapTHHBI MHpa, B OCHOBE KOTOPOM JI€’KaT KIIOYEBBIC NMOHATUA, (PyHIAaMEHTAIbHbIE 3aKOHBI U
TEOPUM XHMHMH, OCBOCHHE $3bIKa HAyKH, YCBOCHHE W INOHMMAHHE CYIIHOCTH JOCTYIHBIX
0000IIIeHNIT MHPOBO33PEHUECKOTO XapakTepa, O3HAKOMIIGHHE C HCTOpPHMEH HX pa3BUTHA U
CTaHOBJICHUS

B pe3yabTare ocBOeHMs Y4eOHON AMCHUILINHBI CTYIEHT J0JKEH YMETh:

¢opmMupoBaTh ¥ pa3BUBaTh IPEICTABIECHHS O HAyYHBIX METOAAaX IIO3HAHHS BEIIECTB H
XUMHAYECKUX PEaKINH, HEOOXOAUMBIX Ul MPUOOPETeHHs YMEHHH OPHEHTHPOBATHCS B MHpPE
BELIECTB M XUMHUYECKUX SIBICHUM, UMEIOIHUX MECTO

B IIPUPOJIE, B IPAKTUYECKOU U IIOBCEIHEBHOM KU3HU



B pesyabrate ocBOeHHS! Y4eOHOM AMCUHUILUIMHBI CTYIEHT /JI0JKeH HMeTh HABBIKH U (MJIH)
OIIBIT /IeSAITEIbHOCTH:

YMEHUH U CITIOCOOOB AEATEIBHOCTH, CBI3aHHBIX C HAOIIOICHHEM

U OOBSICHEHHEM XMMHYECKOTO SKCIIEPUMEHTa, COONIOIEHNEeM MpaBmil 0€301MacHOro oOpameHus
C BellleCTBaMHU

1.4. PexomeH1yeMoe KOJIHYECTBO YACOB HA OCBOEHHE MPOrPaMMBbI Y4eOHOI JUCIIUIJIUHDBI:

O6wem nporpammsel 200 yacoB, B TOM YHUCIIE:
ayIUTOpHON yueOHOI Harpy3ku oOydaromerocst 116 gacos;
CaMOCTOSITeNIbHOW paboThl 00yHarorerocs 28 4acos.

2. CTPYKTYPA U IPUMEPHOE COJEPXXAHUE YYEFHOW JUCIHUTLINHBI
2.1. O6beM yueOHOI AMCHUIIMHBI H BU/IbI y4eOHOH padoThI

Tabnuya 1. Buowt yuebnou pabomol no nepuooam ocsoerus OOI1 CIIO oas hopmuvl 006yueHus -
OUHAsL.

Buj yue6noii pa6orni Beero, Cemectp(-er)
aK. 4.
1 2

KonTakTHas (aymuropHas) padora (Bcero) 116 60 56
B TOM YHCIIE: - - - - - - -
JeKOUH (©CIH MPeyCMOTPEHO) - - -

B TOM YHcJe B OpPME MPaKTHIESCKON TOATOTOBKI

(ecnu mpeayCMOTPEHO) B B B
naboparopHble 3aHATHA (€CIIH NPELYCMOTPEHO) - - -

B TOM unciie B (POpME MPAKTHIESCKOH MOTOTOBKH

(ecnu IpeAyCMOTPEHO) B B B
MPAKTAYECKAE 3aHATH (€CIH TPEyCMOTPEHO) 116 60 56

B TOM 4HCJIe B (JOpPME NPAKTUICCKOU TTOATOTOBKH

(ecmm mpexycMOTPEHO) ) ) )
CamocTtosTenbHas padoTa o0y4arierocs (Bcero) 28 18 10
B TOM 9HCIIE: E E . - = E E

B (hopMe TPAKTHYECKOH MOATOTOBKH

(ecim mpexyCMOTPEHO) ) ) )
YacoB Ha KOHTPOJb: 24 - 24
TIpomexyrounasi arrectaius B popme: (3auer/aud3auet/ i 3.0 |
9K3aMEH) a K
OG1uas TPyIOEMKOCTh vac 200 | 86 | 114

2.2. TemaTuueckuii IJIaH U cofep:kanue ydeOHou aucuumianasl OY/1.11 Xumus

Taonuya 2. Codeporcanue oucyunaunwvt/M/IK no sudam yueoHou pabomul

HAUMMEHOBAHMUE PA3JIEJIA JUCLHHUITIJIMHBI Bun yue6noii

paGoTLI* Kos-Bo yacos

Copep:xanue pa3aesa (TeMbl)
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Tema 1.1. OcHOBHBIE XUMHYECKHE IOHATHS U 3aKOHBI, CTPOSHHE

IIp 4
aTOMOB XMMHUYECKHAX DJIEMEHTOB

XuMAdecKui 31eMeHT. AToM. Sipo aroMa, H30TOnbL. DNEKTPOHHAS 000I0UKa. DHEPreTHIECKUE YPOBHH,
MOAYPOBHU. ATOMHBIC OpOHTANH, S-, p-, d- 3eMeHTEl. OCOOCHHOCTH pactpeieNIeH s AICKTPOHOB TI0
OopOHTAaJsIM B aTOMAax 3JIEMEHTOB MIEPBBIX YSTHIPEX MEPHOAOB. DICKTPOHHAS KOHYUTYPALUS aTOMOB.
OcHOBHBIE XHUMHYECKHE 3aKOHbI

[paktudeckas pabora Nel. «OcHOBHEIE KOIUYECTBCHHBIC 3aKOHBI B XUMHH U PACUEThI 110 YPABHEHUIM
XUMUYECKUX PEAKLUIT».

OTHOCHTENBHBIE aTOMHAS U MOJIEKYIApHast Macchl. MomsipHas macca. Kommdectso BemectBa. MaccoBas
Jons BemecTBa. 3akoH ABoraapo. MoispHslii 00beM Ta3oB. OTHOCHTENBHAS IIIOTHOCTH ra30B. PacyeTsr
10 YPaBHEHUAM XHMHUYECKUX PEaKIUil C HCIIOIB30BAHNEM MAcCOBOM JONM BEIECTBA, 00beMa
(HOpMabHBIE YCIOBHS) Ta30B, KOMIMYECTBA BEIIECTBA

BxoniHOM KOHTPOJIB

Tema 1.2.

Ilepuonuueckuii 3axoH u [lepuonnueckas cucreMa XUMHYECKUX
anemenToB [I. 1. Meneneesa, MX CBsI3b C COBPEMEHHOM TEOpUEH
CTPOEHHUS aTOMOB

IIp 2

Ilepnognueckas cucrema xumuaeckux nemento JI.M. MenneneeBa. CBs3b NepHOIUIECKOTO 3aKOHA U
Ilepuonuueckoil CUCTEMbI XUMHUUYECKHUX 3JIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOCHUS aTOMOB.
3aKOHOMEPHOCTH U3MEHCHHSI CBOMCTB XMMUYECKHX JIEMEHTOB, 00pa3yeMbIX HMH IPOCTBIX U CIOXHBIX
BEMIECTB IO rpyniaM 1 nepuogam Ilepuonndeckoii cucremMsl. 3HadeHHE NEPHOANIECKOTO 3aKOHA U
CHUCTEMbI XUMHUYECKHX 311eMeHTOB J[. 1. MeneneeBa B pa3sBUTUH HAyKH.

YcTaHOBIEHHE CBA3U MEXKY CTPOSHHEM aTOMOB XMMUYECKUX 3JIEMEHTOB M EPUOIUYECKAM
U3MEHEHHEM CBOMCTB XMMUYECKUX DJIEMEHTOB U UX COEAMHEHUI B COOTBETCTBUU C IOJIOKEHHEM
Tlepuonnueckoil cucreMsl. PenieHue nNpakTUKO-OpUEHTUPOBAHHBIX TEOPETHUECKUX 3alaHUH Ha
XapaKTepU3aIuio XUMHYCCKHIX IEMEHTOB «MeTayudeckue / HeMeTaUInIeCKUe CBOMCTBA XUMUYECKUAX
3JIEMEHTOB B COOTBETCTBUHU C X JIEKTPOHHBIM CTPOSHUEM U TOJI0KEHHUEM B NEPUOANUECKON CUCTEME
xuMudIeckux aneMmeHToB .M. MernzaeneeBa»

Tema 1.3.
CrpoeHne BeniecTBa U MPHPoJa XUMUYECKOH cBs3H. MHOrooOpasue IIp 4
BEILICCTB

Crpoenue BeniecTBa. XUMHAYECKas CBA3b. BUIBI XHUMUUECKOH CBsI3M (KOBAJIEHTHASI HEMOJAPHAT U
TIOJIIPHAS, HOHHAS, MEeTaJUTIecKast). MexaHn3Mbl 00pa30BaHMs KOBAJICHTHON XAMHYECKOH CBSI3U
(oOMeHHBII 1 TOHOPHO-aKIeNTOPHBIN ). BogoponHas cBsi3b. BaneHTHOCTB. DIEeKTPOOTPHLIATEIHHOCTb.
Crenenp okucnenns. IOHbI: KATHOHBI U AaHHOHBI

IIpaxTrueckas pabota Ne3. «CtpoeHue BemecTBa 1 IpUPoaa XUMHIECKON CBA3ZM.

JemoHCcTpanws Mojienell KpUCTAINTMYECKUX PEMIETOK: HOHHOH (XJIOpU HAaTPHsI), aTOMHOH (rpadut u
anmMas), MOJICKYJISIPHOH (YIJIEKUCIIBIN Ta3, HOM), METAJUIMYeCKO# (HaTpuil, MarHuii, Mmesip). Penenue
MPaKTHYECKNX 3alaHiil Ha COCTaBICHHE AIEKTPOHHO-Tpaduueckux Gopmy ameMeHToB 1-4 mepronos

Tema 1.4.
Knaccudukaumus, IIp 2
1 HOMEHKJIaTypa HEOPraHUYEeCKUX BEIIECTB

Knaccudukanus Heopranudeckux BeniecTs. HoMeHKIIaTypa HEOpraHHYeCKHX BENIeCTB (OKCHUIbI,
TUIPOKCH/IBI, KHCIIOTHI, COJHN). BerecTa MONEKYIIPHOTO H HEMOJIEKYIIIPHOTO CTPOCHHL. ATperaTHbIe
cocrosiHusA BemecTBa. Kpucranmmdeckue n aMmop(HBIE BeniecTBa. 3aKOH MOCTOSHCTBA COCTABA BEIIECTBA.
THIBI KPUCTAUTMYECKUX PEIIETOK (aTOMHas1, MOJIEKYISIpHAsl, MOHHAS, METAJUINYECKas). 3aBUCUMOCTh
CBOICTBA BELECTB OT THIA KPUCTAIINYECKON PEIIETKI

Tema 1.5. TUbl XHUMIYECKUX PEAKITHI | IIp ‘ 4

Xumuueckas peakiust. Kimaccudukanus u THITBI XUMHYECKHX PEaKIMH B HEOPTaHUIECKOU 1
OpPraHWYECKON XUMHU. 3aKOHBI COXPaHEHUS MacChl BEIIECTBA, COXPAHEHU U MPEBPAIICHUS YHEPTHH ITPU
XUMHYECKHX peakuuax. OKHCINTETbHO-BOCCTAHOBUTENBHBIE PEAKIINH (YPaBHEHHUS OKHCICHHSI-
BOCCTaHOBJICHMS, CTEIEHb OKUCIICHHS, OKACIIUTEND H BOCCTAHOBUTEID, IPOLIECCHI OKUCICHHS U
BOCCTAHOBJICHUS, BXKHEIIIINE OKUCIUTEIN ¥ BOCCTAHOBHUTEH, METOJI 3JICKTPOHHOTO OanaHca,
3JEKTPONIM3 PACTBOPOB U PACILIaBOB BELIECTB, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKLIIUY B IPUPOE,
IIPOM3BOACTBEHHBIX MPOLIECCAX U XKU3HEAEATEIIEHOCTH OPTaHH3MOB)




Tema 1.6.

v IIp 2
CKOpOCTh XMMHYECKHX peaKiiiii. XHMHYECKOe paBHOBECHE

CKOpOCTh peakiy, ee 3aBUCUMOCTh OT Pa3IMIHBIX (PaKTOPOB: IPHPOIBI PEArUPYIOIINX BEIIECTB,
KOHL[EHTPAL[UU PEearupyoInuX BEIIECTB, TEMIEPATYphl U MIOIAAN PEaKIIMOHHON NOBEPXHOCTH.
TerunoBsle 3 GEKTH XUMHYECKHX PEaKIHi: 9K30- H SHIOTEpMHYCCKIE peakiuu. OOpaTHMble peaKkIuu.
Xumuueckoe paBHoBecHe. DAKTOPBL, BIHAIONINE HA COCTOSTHUE XUMUYECKOIO PABHOBECHS
(KOHIIEHTpaIUs peareHTOB MIIH IPOAYKTOB peaklny, NaBienue, remneparypa). [lpuanumn Jle larense
[Mpakrudeckas pabora NeS. «BnusiHue pa3snmudHbIX (pakTOpOB Ha CKOPOCTh XUMHUYECKON pEaKIHm.
Pemenne npakTHKO-OpHEHTHPOBAaHHBIX 33JaHUH HA aHAIIN3 (PaKTOPOB, BIMIOMINX HA N3MCHEHHE
CKOPOCTH XUMUYECKOH peakiiuu. 3aBUCIMOCTS CKOPOCTH XHMHYECKOH PEAKIIUH OT MPUCYTCTBHUS
KaTaJau3aTopa Ha IpUMEPE Pas3IoKeHHUs IEPOKCHAIA BOJOPOIa C TOMOIIBIO AUOKCHIa MAPTaHNa U
Karaiasbl. PellleHue npakTHKO-OpHEHTHPOBAaHHBIX 3ajaHUi Ha puMeHeHue npuHuuna Jle-Illarense s
HAXOXKJICHHS HAIIPABJICHUS CMCIICHHS PABHOBECHS XUMHICCKON peakiMy U aHau3 (HaKkTopoB,
BJIMAIOIMX HA CMELICHUE XUMHYECKOTO PAaBHOBECUS

Tema 1.7.
PacTBOpBI, TEOpHs ITEKTPOIUTHUECCKON AUCCOLUAMH ¥ HOHHBIH IIp 12
o0OMeH

PactBopbl. Bujbl pacTBOpPOB MO COAEPIKAHUIO PACTBOPEHHOTrO BellecTBa. PactBopumocts. [lonaTHe 0
JICIIEPCHBIX cucTeMax. VICTHHHBIE B KOJUTOMAHBIE pacTBOphI. MaccoBast JOJIsI BEHIECTBA B PACTBOPE.
[lonsTHEe 0 BomopogHoM mokasarene (pH) pacTtBopa. Dnexrponntudeckas aucconuanysi. CHiabHbIC U
citaOble 3JIeKTPOITHUTHL, HEAIEKTPOIUTHL. Peaknuy noHHOTO 0OMeHa

Jlabopatopras padora Ne3 «lIpuroroBnenne pacTBOpoB».

IIpuroroBneHue pacTBOPOB 33JaHHOI MacCOBOI1 10JIell PpaCTBOPEHHOTO BEILECTBA, IPOBEACHUE PEAKIIUN
HOHHOTO 0OMEHA, OTIPEeNICHHE CPEJIbl PACTBOPOB BEIIECTB C MIOMOILLI0 YHUBEPCAIEHOTO HHIHKATOPA
(xmcnas, HeHTpasibHas, MeToYHast). 3aJaHns Ha COCTaBIEHHE HOHHBIX peakiuil. Perenne npakTuko-
OpPUEHTHPOBAHHBIX PACUETHBIX 3aJaHUN Ha PAaCTBOPHI, UCIOIB3YEMbIE B OBITOBOM M IPOU3BOCTBEHHOM
JIeATeIbHOCTH YEI0BEKa

JlaGopatopras pabota Ne4 «Peakiuu ruaponnza.

HccnenoBanue cpebl pacTBOPOB COJICH, 0Opa30BaHHBIX CHIILHBIMHU U CJIA0BIMU IPOTOJIUTAMHE, H UX
PeaxIyii ¢ pacTBOpaMH ILENIOYH U KapOoHara HaTpusi. CoCTaBlIeHHE peakIHii THIPOJIN3a CoIen

CamocTosTenpHast paboTa CTyfIeHTa | CP | 6

IIpakTiaeckas padora Ne4. «HomeHKaTypa HEOPraHHIECKHX BEIECTBY.

Perienne npakTHUECKUX 3a1aHMI 1O KiIacCH(pUKALNN, HOMEHKIIAType H XUMHUIECKUM (popMyrnam
HEOPTaHWYECKUX BEIIECTB PA3INIHBIX KJIACCOB (YrapHBIN ra3, yITIeKHUCIIbIN ra3, aMMHaK, TaleHas
W3BECTh, HETAIIEHAs! U3BECTh, TUTHEBAS COAA M IPYTHX): Ha3BAHWA BEIIECTB M0 MEXTyHAPOJHON
(MIOMAK) nnu TpuBHAIBHON HOMEHKIIATYPE H COCTaBIICHHE (POPMYIIBI XUMHUCCKHX BELIECTB,
oIpeneIeHUE MPUHAUICKHOCTH K Kitacey. [Tonck nHpopManuy no Ha3BaHHUAM, HACHTH(UKATOpAM,
CTPYKTYpHBIM popMynam. AHaN3 XUMHUECKOH HH(OPMALINH, TTOTY9aeMOI U3 pa3HbIX HCTOYHHUKOB
(cpenctB MaccoBoi nHpOpMaIH, ceTb IHTEepHET U Ipyrue)

JlabopaTopras pabora Nel «THUITBI XUMHYECKHUX peaKIIuiiy.

HccenenoBanue THIOB (110 COCTaBY M KOMMYECTBY HUCXOTHBIX M 00pa3yOLINXCs BEIIECTB) M IPU3HAKOB
XUMHYECKHX peaknnuid. CocTaBneHne ypaBHEHUN peaKui COCIMHEHIIS, PA3IOKSHHSI, 3aMEIIeHN,
oOMeHa, B T.4. peaKklnii TOPEHHUs, OKUCICHHA-BOCcCTaHOBIIeHHs. CocTaBIeHIE U YPaBHUBaHHE
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIX PEaKIIMii METOIOM 3IIEKTPOHHOTrO Oananca. PacueTHsle 3a1adu Ha
HaxXOKICHWE OTHOCHTEIBHON MOJIEKYIAPHON MacChl, OTIPEIEICHNE MacCOBON 0N XUMHUYECKIX
SIIEMEHTOB B CJIO’KHOM BEILIECTBE

Jlaboparopuas pabora No5 «MccinenoBanue AUCIEPCHBIX CHCTEMY.

Crpoenue u (pakTOpHI yCTOMYUBOCTH JUCIEPCHBIX cucTeM. CTpoeHne Munensl. PaccenBanue cBera npu
MPOXOXKICHUH CBETOBOTO ITyYKa Yepe3 ONTHYECKHA HEOAHOPOAHYIO cpeny (3ddekra Tunmans).
[IpurorosneHue 1 N3y4YeHHE CBOMCTB AVICIIEPCHBIX CHCTEM Pa3HBIX BHJIOB: CYCIICH3HH, DMYIIbCUH,
KOJUTOMAHOTO pacTBopa. CpaBHEHHE CBONHCTB HCTUHHBIX M KOJUIOMIHBIX PACTBOPOB, BEIBICHHE
OCHOBHBIX Pa3NUYUi MEKIAY HUMH

KouTponsHast paboTa mo pasaeny
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Tewma 2.1. DU3NKO-XMMHUIECKHAE CBOMCTBA HEOPTAHWICCKUX BEMIECTB IIp | 10

Meramner. [Tonoxenue meramioB B [lepnonuuaeckoi cucreMe XUMAYECKAX 3l1eMeHTOB. OCOOCHHOCTH
CTPOCHHSI MIEKTPOHHBIX 000I09eK aTOMOB MeTauioB. O0mue Gpusndeckue cBoiicTea MmetaiuioB. CritaBsl
METAJIJIOB. DIIEKTPOXUMHYICCKUHN PAT HAPSDKEHUH METAIIOB. XAMHYECKIEC CBOMCTBA BAYKHEHIIIHX
METAIIIOB (HATPH, KaJIHi, KaJIbIHil, MAarHUN, ATFOMUHUN, ITTHK, XPOM, XKeJIe30, ME/Ib) U HX
coequHenui. O01He croco0bl mony4YeHus MeTaioB. [IpuMeHeHne METaIOB B OBITY U TEXHUKE
Hewmerael. [Tonoxxenue nemeramios B [leproauueckoil cucteme xumudeckux memenTos ..
MemnpeneeBa 1 0COOEHHOCTU CTPOCHMs aTOMOB. DU3HYECKHE CBONCTBA HEMETAILIOB. AJLIOTPOITUS
HEMETaJI0B (Ha IMPUMEpPEe KUCIIOpo/a, cepbl, (pocdopa u yrnepoaa). XuMUIeCKHUEe CBOMCTBA U
IIPIMEHEHNE Ba)KHEHIIINX HEMETAJUIOB (TaJIOreHOB, CEphl, a30Ta, hocdopa, yrieposa i KpeMHH) U UX
COCTMHCHUN (OKCHIOB, KHCIOPOICOICPKAMIX KHCIIOT, BOAOPOIHBIX coenuHeHnit). [[pumenenne
Ba)KHCHIIIMX HEMETAJLJIOB M MX COCAUHCHUM

XHUMHIYECKIE CBOHCTBA OCHOBHBIX KJIAaCCOB HEOPTAHWIECKUX BEMIECTB (OKCHAOB, THIPOKCHIOB, KACIIOT,
coneii u ap.). [eHeTnyeckas cBsi3b HEOPraHMYECKUX BELIECTB, IMIPUHAICKAIINX K PA3ITUIHBIM KIIaCCaM.
3aKOHOMEPHOCTH B U3MCHCHHH CBOWCTB MPOCTHIX BEIICCTB, BOIOPOIHBIX COSAHHECHHI, BBICIITUX OKCHIOB
U TUAPOKCUIIOB

JlaGopatoprast pabora Ne6 «CBoiicTBa METAIIJIOB M HEMETAJLIIOBY.

HccnenoBanne GU3HIECKIX I XAMAYIECKAX CBOMCTB METAIIOB M HEMETAIUIOB. Pemrenne
SKCIEPUMEHTATBHBIX 3329 IO CBOHCTBAM XMMHYECCKAM CBOMCTBAM METAJUIOB M HEMETAJIIOB, IO
PAacCITO3HABAHUIO U MOTYYCHUIO COCTMHCHUN METAIJIOB M HEMETAILIOB

Tema 2.2. nentudukanus HEOPraHMIECKUX BEIECTB | Cp | 4

Ipaxtnueckas padora Ne7. «KauecTBeHHBIC XMMUYECKHAE PEAKIINH, XapaKTEPHbIE 151 0OHAPYKESHUS
HEOPTaHWYECKUX BEIIECTB (KaTHOHOB U aHHOHOB)».

CocrasieHue ypaBHeHHH peakiiii ooHapyxenus karuoHoB [-VI rpynn u aHHOHOB, B T.4. B
MOJIEKYJISIPHOH 1 MOHHOH (opMax. Peakiinn oOHapy>KeHHsI HEOPTaHMYECKUX BEIIECTB B PEaIbHBIX
00BeKTaxX OKPY’KaIoIeH cpebl

JlaGoparopras pabora Ne7 «neHTH)HUKALNA HEOPTraHUIECKUX BEIICCTBY.

Pemenne sxciepuMEHTAIBHBIX 3329 10 XUMHUYECKHM CBOMCTBAM METAJUIOB M HEMETAJUIOB, 110
PacIIO3HABAHUIO U MOYYEHUIO COSIMHECHUN METAIJIOB ¥ HEMETAIIIOB (B3aUMOJCHCTBHE THIPOKCHAA
AJIOMUHUS C PaCTBOPAMH KHCJIOT H 1iesoueil,). ineHTudukanns HeopraHn4eckux BeIecTB (KaTHOHOB
[-VI rpynn nimm aHHOHOB) C HCITONIB30BAaHUEM UX (PH3HKO-XHMUYIECKHX CBOWCTB, XapaKTEPHBIX
KaueCTBEHHBIX pEaKLHil.

JlaGoparopuas pabora Ha BEIOOD:

1. JTaGoparopHras padora Ne 7.1 «Ananutndeckue peakiuu katnoHoB [-VI rpynmy. [IpoBenenune
Ka9eCTBEHHBIX PEaKIINH, HCTIONb3yEMbIX AT OOHApYKEHHUA KaTHOHOB | rpymnmbl (kamus, HaTpus, MarHus,
ammonwus), Il rpynmnst Ha npumepe Gapust, 111 rpynmnet — ceunna, [V rpyninsl — amoMuHAA, V TPYIIIIBL —
skenesa (11 m 1), VI rpymmst — aukena. Onucanue HaOFOOAEMBIX SIBIICHUHM U COCTABICHHE XUMUIECKHUX
peaKLuii.

2. JlaboparopHas pabora Ne 7.2 « AHaIUTHYECKHE PEAKIIUHA aHHOHOBY. [IpoBeIeHHe KaueCTBEHHBIX
peakiuii, HCIIOJIb3YEeMBIX Il OOHApyKeHHsI aHHOHOB: kapOonara, pocdara, cynbdara, cynsbduia,
HUTpaTa, Xjopuna u ap. Onucanne HabIIONAEMBIX SBICHUN H COCTABICHHE XUMUYECKUX PEeaKIUit

Tema 2.3.

IIpon3BoAcTBO HEOPraHNMYECKUX BEIIECTB. 3HAUECHNE
7 TIPMEHEHHE B OBITY

W Ha TIPOHU3BOJICTBE

Ilp 4

OOmume npencTaBacHUs O IPOMBIIIICHHBIX CIIOCO0aX MOTYYCHUS XUMHUCCKIX BEIECTB (Ha MpUMeEpe
IIPOM3BOAICTBA aMMHaKa, CEPHOU KUCIIOTHI). YepHas 1 nBeTHas Metauryprus. [IpakTudeckoe
MIPUMEHEHHUE HIEKTPOIIA3a 1 OTYYeHUs MIETOYHBIX, IIET0YHO3EMENbHBIX METAIUIOB U aTFOMUHHS.
CTexI10 ¥ CHITHKATHAS IPOMBILUICHHOCTB. [IpobiieMa 0TX0IOB U ITOOOYHBIX MPOILYKTOB

[paktiaeckas pabora Ne8. «Heopranmdeckas XMMHAsS B COBPEMEHHOM MHPE».

Pemienue npakTHKo-OprEeHTHPOBAHHBIX 3aJaHUN O POJIM HEOPTraHMYECKOW XUMHU B Pa3BUTHH
MEIUIUHBI, CO3JaHNU HOBBIX MaTepPHaoB (B CTPOUTENBCTBE U JIpP. OTPACIAX IIPOMBINUICHHOCTH ), HOBBIX
WCTOYHHUKOB SHEPTHH (aIbTepHATUBHBIC HCTOYHUKH SHEPTUH) B PEIICHUH IPOOIEM SKOIOTHIESCKOU,
YHEPTETHICCKON M MUIICBOU OE30MaCHOCTH

KonTponbsHas pabora 1o paszaeny
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[pakTudeckas pabora Ne6. « PU3HKO-XUMHUECKUE CBOHCTBA HEOPTAHUIECKUX BEIIECCTBY.

CocrapneHre ypaBHCHUH XUMHYECKUX PEAKIIUHA ¢ yIACTHEM TIPOCTHIX U CIIOKHBIX HEOPTAHHIECKUX
BEIIECTB: METAJIOB M HEMETAIIJIOB; OKCH/IOB METAJIOB, HEMETAJUIOB 1 aM()OTEPHBIX DIEMEHTOB;
HEOPTaHHYECKUX KHCIOT, OCHOBAHUH U aM(OTEPHBIX THAPOKCHIOB; HEOPTaHHIECKHUX COJIEH,
XapaKTEepU3YIOIIUX UX CBOMCTBA.

Pacuérel Macchl BemecTBa Wi 00bEMa Ta30B 110 H3BECTHOMY KOJIMYECTBY BEIIESCTBA, MACCE HIIH 00BEMY
OJTHOTO U3 YYACTBYIOIIUX B PEAKI[HHU BEILECTB, PACIEThI MACChl (00BhEMA, KOMTMYECTBA BEILIECTRA)
MIPOAYKTOB PEakIiH, €CIIH OHO U3 BEIIECTB UMEET IPUMECH. PellleHne MpakTHKO-OpUEHTHPOBAHHBIX
3alaHUid Ha CBOMCTBA, COCTAB, ITOIYUCHUE U 0S30MTaCHOE HCIIONIH30BAaHNEC BAKHEHIINX HEOPTAHIMIECKIX
BEIIECTB B OBITY U MPpodecCHOHAIBHOM e TEILHOCTH Ye/I0BEKa

Paznen 3. Teopernueckne 0CHOBBI OPraHU4eCKOl XUMHH 8

Tema 3.1. Knaccudukanus, cTpoeHre 1 HOMEHKIIaTypa OpTraHUIECKUX I 4
BEIIIECTB P

IIpenmer opranmdeckoi XUMHH: €€ BOSHUKHOBEHUE, pa3BUTHE H 3HaYEHHE B ITOJIyYEHNH HOBBIX BEIIECTB
U MaTepHaoB. Teopus CTpoeHHs opranndeckux coenuHennii A.M. Bytneposa, €€ ocHOBHBIE
nonoxkeHust. CTpyKTypHBIE (POPMYITBI OpraHMYECKUX BenlecTB. [ oMonorus, m3oMepust. XuMHIecKast
CBSI3b B OPTaHWYIECKIX COCIMHEHMSX: KPaTHBIE CBSI3H, G- U TT-CBA3H.

[IpencraBnenue o KIacCHpUKANN OPTaHUIECKHX BemecTB. HoMeHKIIaTypa OpraHnIecKiuX COeMHEHAN
(cucremarndeckast) ¥ TPUBHAJIbHBIE HA3BAHHS BOKHEHIINX MTPEICTABUTENEH KITACCOB OPraHMIECKAX
BEIIIECTB

[Mpakrudeckas pabora Ne9. «HomeHKkIaTypa OpraHMYECKHX BEOICCTBY.

O3HaKoMJICHHE ¢ 00pa3laMy OPraHUYECKHX BEUISCTB H MaTepuaiaMi Ha HX OCHOBE, MOACITHPOBAHHE
MOJIEKYJ OpPTaHHMYECKHX BEUIECTB, HAOMIOACHNE U ONMUCAHUE IEMOHCTPAIIMOHHBIX OIBITOB 110
MPEBPALICHAIO OPraHMUCCKIX BELIECTB IIPH HarpeBaHUH (IUIaBJICHUE, OOyIITMBAHNE U TOPCHHE).
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CocraBneHne MOMHBIX U COKPAIEHHBIX CTPYKTYPHBIX (hOPMYIT OPTaHUIECKUX BEIIECTB OTACIBHBIX
KITACCOB, HCIIOTB3YsI MX HAa3BAHUA 110 CHCTEMAaTHYECKON M TPUBHAIILHOW HOMEHKIIAType (3THIIEH,
aleTUIeH, NINLepuH, (eHon, popManbaeri, yKCycHas KHcloTa, IUIH). PacyeTsl mpocreiieit
(hopMyIIBI OPraHMYECKOH MOJIEKYJIbI, HCXO/IA M3 IEMEHTHOTO cocTaBa (B %)

Paznen 9. UcciienoBanue U XUMHYECKHH aHAJIN3 00HEKTOB 20
ounocdepsbl u TexHOCPeEpPDI

Tema 9.1.1. OcHOBBI TaOOpPaTOPHOIT IPAKTUKK B IIPO(eCcCHOHAITBHBIX

nmabopaTopusx lp L

JlaboparopHras pabora Ne9.1.1 «OCHOBEI 1a00PATOPHON MPAKTHKI.

JlaGoparopHas mocyzna 1 XuMHueckie peaktuBbl. OCHOBHEIE TabopaTopHbIe onepann. JlaboparopHoe
obopynosanue. Texnrnka 6e30MacHOCTH U TpaBuiia paboThl (TOBEACHIS) B JIaboparopuu

IIpaxTrueckas pabora Nel7.1.1 «OxcriepuMenTanpHas XUMUA: PacueThl, aHAJIN3 JaHHBIX U
MPEICTaBICHUE PE3Y/IBTATOBRY.

BrITONHEHHE THITOBBIX PACUYETOB 110 TEMATHKE HKCTICPUMEHTA (BBIXOA IPOAYKTa pEakIiH, Macca
HaBeCKH, 00beM pacTBopuTens). OOpaboTka TaHHBIX, AHAIN3 U OL[CHKA X JOCTOBEPHOCTH (BBIYHCIICHHUE
CpeIHEro 3HAUYCHHSI HKCIIEPUMEHTAITBHBIX JaHHBIX, HOrpemHocTH). [IpencraBieHne pe3ynsraTtoB
9KCIEPUMEHTa B pa3IuIHOH (popme (Tabmuia, rpaduk, OTIET, JOKIIAd, IPE3CHTAINs)

Tema 9.1.2. Xumudeckuii aHaan3 1pod BOJIbI | IIp | 4

Krnaccudukarus mpo0 Bogs! Mo BUAY ¥ HA3HAYECHUIO, UCXOASA U3 €€ XMMHYECKOTO COCTaBa.
OpranonenTtryeckue cBOMCTBA (3amax, Mpo3padHOCTh, IIBETHOCTh, MyTHOCTH) BOAbI. KHCIOTHOCTS 1
menogHocTh BoAsl. pH cpensr m MeToss! ee onpeneneHus. JKecTKOCTh BOABI M METOIBI €€ ONPEICIICHNS.
CyniHocTb MeToa THTPOBAHMA.

Bupl sxecTKOCTH BOJIBI (BpeMEHHAas! U TIOCTOsIHHAs). JKeCcTKOCTh BOJIBI KaK IPHUYHHA BBIaJCHUS 0CAIKOB
WK 00pa30BaHUs COJCOTIOKEHHUH, MMEIOIINX MECTO B OBITY ¥ HA IIPOU3BOJICTBE.

Cocras colnelt, BBI3BIBAIOIMINX KECTKOCTH BOIBI. XMMUYECKHE IPOIECCHI, YCTPAHSIOIIHE KECTKOCTh
BOJIBI. YPaBHEHHU XUMHUYIECKHX PEAKIHH, HILTIOCTPUPYIONINX IIPOIECCHI, TPOUCXOAIINE TIPH
YCTPaHEHHUH JKECTKOCTH. YCTpaHEHHE BPEMEHHOH JKECTKOCTH OBITOBBIMU M XUMHUYECKHMH CITOCOOAMH.
Crioco0bl ycTpaHEHUs! TOCTOSHHON KECTKOCTH

3auer | IIp | 2




Pa3gen 4. YriieBonopobl 18

Tema 4.1. YrieBomopoabl ¥ MX IPUPOIHBIE HCTOTHUKA ITp | 10

[IpenensHEBIE YIIIEBOOOPOIB! (ATKAHBI): COCTAB W CTPOCHUE, TOMOIOTHICCKAN psia. MeTaH u 3TaH:
COCTaB, CTPOCHHUE, HU3NIECKUEC U XUMUYECKHE CBOMCTBA (PeaKkIMy 3aMEIICHHUS 1 TOPEHHSI), HAX0XKICHHE
B IIPUPOJE, MIOTYYECHHUE U IPUMEHCHHUE

Henpenensuble yreBogopoab! (aIKEeHBI, aTKaNEHBl, aIKHHBI).

AJKEHBI: COCTaB M CTPOECHUE, TOMOJIOTHIECKUN PsIt. DTUIICH U IPOMUIIEH: COCTaB, CTPOCHHE,
(I)I/ISH‘{CCKJ/IC N XUMHUYCCKHEC CBOﬁCTBa (pCaKLIHI/I I‘HZLpHpOBaHM;I, FaIIOI‘CHI/IpOBaHI/I}I, I‘I/I)IpaTaHI/IH,
OKHCIICHUA U HOJII/IMCpH3aLII/II/I) IIOJIy‘-IeHI/Ie u HpI/IMCHCHI/IC.

Anxanuensr: OytaaueH-1,3 u metunOytanueH-1,3, XUMHUYECKOE CTPOSHHE, CBOMCTRA (pPeaKIus
TIOJTMMEPH3allAH ), IPAMEHEHHE (JUTsI CHHTE3a IPUPOAHOTO U CHHTETUYECKOTO KaydyKa W PE3HHBI).
AJIKMHBI: COCTaB H 0COOCHHOCTH CTPOCHHS, TOMOJIOTHYECKUHN psAA. ALNIETHIICH: COCTaB, XUMHICCKOE
CTpOCHHC, q)I/I3I/I‘ICCKI/IC U XUMHYCECKHUEC CBOﬁCTBa (peaKLIHI/I TH}IpHpOBaHHf[, raJIOrCHUpPOBAHUA,
FI/II[paTaLII/II/I FOpCHI/ISI), HOIIy‘{CHI/IC Hu HpI/IMCHCHI/IC (I/ICTO‘{HI/IK BI:ICOKOTCMHCpaTypHOl"O INJIaMCHHU IJ1sd
CBapKH M PE3KH METAILIOB)

Apomarrueckue yreBonopo/s! (apensl). bensorn u Tomyon: coctas, cTpoeHne, pusndeckue u
XUMHYECKHE CBOMCTBA (PEaKIMK TaJIOTeHUPOBAHUA H HUTPOBAHUA), MOTYUSHHUE U TIPUMEHEHHE.
TOoKCHYHOCTD apeHOB (BIHsHAE OCH30/Ia Ha OPraHU3M 4ejoBeKa). [eHeTHuecKas CBsI3b MEKIY
yTJICBOHOpO)IaMI/I, HpI/IHa,IUIC)Ka]l[I/IMI/I K pa3J'II/I‘-IHBIM KJj1accaM.

Tema 4.2.

" II 6
DHU3UKO-XUMHYECKHE CBOMCTBA YIIIEBOJOPOLOB P

JlaGopatopras pabora Ne8 «CBoiicTBa yrieBOIOPOIOBY.

TpuBHaIbHAs U MEXKIyHapOIHAs HOMEHKIIATypa, XHMHUYECKHE CBOWCTBA, CITIOCOOBI MOy IeHUS
yI1eBoiopooB. MopenupoBaHue MOJIEKYN M XUMUYECKUX TIPEBPAIIEHUH YITIEBOIOPOIOB (Ha MpUMeEpe
JTaHa, THJIEHA, alleTUJICHA U JIP.) B FaJIOTeHONPON3BOAHBIX. KauecTBeHHBIE peakiny yIIeBOAOPOIOB
pas3NUYHBIX KIaccoB (oOecuBednBaHHe OPOMHOM MITH HOJHOM BOJIBI, pacTBOpA NIEpMaHTaHaTa KaJlus,
B3aUMOJICHICTBHE AlleTUIIEHA C aMMHAYHBIM PacTBOPOM okcuzaa cepebpa (1)), kauecTBeHHOE
oOHapy)KEHHE yTIepoia U BOJOPOJa B OPTaHMIECKUX BEIECTBAX.

Iony4enue sTHIICHA U3 3TaHONA B Ta0OPATOPHH U U3Y4EHHE ero (U3NIECKUX U XUMHUCCKUX CBOICTB.
CocraBneHne peaknnuii IPUCOSINHEHN W OKHUCIIEHN Ha IpIMepe dTHJIeHA. Pemenne pacueTHBIX 3a/1a49 ¢
HCIOJIB30BAHHEM ITUIOTHOCTH Ta30B 110 BOZOPOAY W BO3AYXY

KonTponeHas padora no pasgenam 3 u 4
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IIpuponHbie HCTOYHUKH yTiIeBonoponoB. [Ipupoanstii ra3 u monytHeie HedTsaHbIE Ta3bl. HedTh 1 €€
npoucxokaeHue. CrocoObl mepepaboTki HEPTH: IEPErOHKa, KPEKUHT (TEPMUYECKHMA, KaTaTUTUIECKUN ),
nuponu3. [IponyKThl mepepaboTkn HePTH, NX NIPUMEHEHHE B IIPOMBILUICHHOCTH U B ObITy. KaMeHHBIN
YTOJIb ¥ MPOIYKTHI €T0 IepepadoTKn

Pazgen 5. Kuciioponoconep:xaniue opraHu4eckKie coeJHHEHUs! 20

Tema 5.1.
Cruprel. Oeron Tp 4

[penenbHBIC OJTHOATOMHBIC CIUPTHI (METAHOM U 3TAHOJ): CTPOCHHE, (PH3HUCCKHE U XUMHYCCKHE
CBOMCTBa (peaKUH ¢ aKTHBHBIMH METAaJJIaMH, FaIOT€éHOBOIOPOIaMH, TOPEHHUE), TPUMEHEHNE.
Bonopoassle cBsizu Mexay MoleKyaaMu cnupToB. DU3HOI0rnyecKoe AEHCTBUE METAHOIA M OTaHOJIA Ha
OpraHu3M 4eJIOBEeKa.

MHoroatoMHBIE€ CIHPTHI (STHIICHIIMKONID ¥ IIUIEPHH): CTPOCHHE, (PU3NIECKIE M XUMUIECKIE CBOMCTBA
(B3amMoZeicTBHE CO IIETOYHBIMI METAUIaMU, Ka4eCTBEHHAs PEaKIIHs HA MHOTOaTOMHBIE CITUPTHI).
Ou3noI0rnIecKoe ACHCTBHE Ha OPraHnu3M denoBeka. [IpumeneHne mmneprHa 1 S THICHIIINKOISL.
®enon. CtpoeHne MOJIEKYIbI, pU3HUCCKIE U XUMHUYECKHE CBOMcTBa (peHomna. TokcmuHocTh heHomna, ero
¢usnonoruyecKoe ACHCTBHE Ha OpraHu3M 4eroBeka. [Ipumenenue penona




Tema 5.2. Anpaerunsl.

KapOonogsie kucioTel. ClI0KHBIE 3QUpPEI Up 6

Anbaeruibl U KeTOHBI ((popMalibAer i, afeTanbIeru, aleToH): CTPOCHUE, (PHU3NICCKUE U XUMHUCCKUE
CBOWCTBA (PEaKIMH OKUCIICHNS U BOCCTAHOBIICHH, KAYECTBEHHBIE PEAaKIIAHN ), TOTy9YeHNE W TPAMEHEHNE.
OIHOOCHOBHBIE IIpeie/IbHBIC KAPOOHOBBIE KHCIOTHI (MypaBbHHAS M YKCYCHAs! KHCIIOTHI): CTPOCHUE,
(u3HUecKne U XMMHYECKHEe CBOHCTBA (00IIMe CBOMCTBA KUCIIOT, PEakIus 3TePH(PUKAIIN), TIOTyICHUE U
npuMeHenne. CTeapuHoBas M OJIEMHOBAs KACIIOTH! KaK MPECTABUTENH BBICIINX KAPOOHOBBIX KHCIIOT.
Mp1ta Kak comu BEICIIHX KapOOHOBBIX KHUCIIOT, HX MOTOIIIEE ICHCTBHE.

Croxxable 3QUpBI Kak MPON3BOAHbBIC KapOOHOBEIX KUCIOT. [ Maponu3 clnokHBIX 3¢upoB. JKuphl.
T'unponus xupos. [IpumeneHue xupoB. buonorudeckas posib AKUPOB

Tema 5.3. YimeBob | TIp | 4

VYriieBojipl: cocTaB, KiaccuUKaus yraeBoA0B (MOHO-, TU- U TIoaKcaxapub). [JIr0ko3a — mpocTerImii
MOHOCaXapua: 0COOCHHOCTH CTPOCHUS MOJICKYITbI, (PU3MYECKUE U XUMHUECKIE CBONCTBA MITFOKO3bI
(B3aumoneiictBue ¢ ruapokcuaoM meau (1), okucnenne amMuagHbIM pacTBopoM okcuia cepedpa (1),
BOCCTaHOBJICHHUE, OPOKEHHE TIIFOKO3bI ), HAXOXKICHHE B MPUPOJE, IPUMEHEHHE TITIOKO3bI, OMOIOTHUECKast
POJIb B )KU3HENEATEALHOCTH OpraHu3Ma uenoseka. @orocunTes. PpykTo3a Kak H30MEP TIFOKO3BI.
Hucaxapunel: caxaposa, MaJbsTo3a. BoccTaHaBiMBaromye 1 HEBOCCTAaHABIMBAIOLINE JUCAXAPUIBL.
T'upponus nucaxapunos. HaxoxaeHue B IpUpoe U TPUMEHEHUE.

ITonucaxapuapl: KpaxMail, NIMKOTEH U Lelono3a. CTpoeHne MaKpOMOJIEKyJl KpaxMana, NUKOTeHa |
nesutroa03bl. Dusznueckue cBOMCTBA KpaxMasia U LEeJUTI0I03bl. XMMHUECKHE CBOMCTBA Kpaxmaia:
TUAPOJIA3, KAYECTBEHHAA peaKus ¢ MOAOM. XMMUYECKUE CBOMCTBA LEIUTIONIO3bL: THAPOIN3, IOTy4YEHNE
aupoB 1enIroa036l. [IoHATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, ALlETAaTHBIN MIEIK)

Tema 5.4. DU3NKO-XUMHUYIECKHE CBOMCTBA KHUCIOPOI0COACPIKAIITHX

. ITp 4
OPraHUYeCKUX COCAMHCHUIN

Ipaktuaeckas pabora Nel0. «HomeHKIIaTypa KACIIOPOJOCOACPIKAIIUX OPTaHUIECKUX COCANMHEHHI.
TpuBnansHas 1 MEXIyHApOIHAs HOMEHKIIATypa, XUMHYECKHAE CBOHCTBA, CIIOCOOBI TOTyYeHUs CIIUPTOB U
(heHOIIOB, KAPOOHOBBIX KUCIIOT U 3(pHUPOB, albAeruoB U KeToHOB. CocTaBlIeHHE CXeM Peakiiii (B ToM
9HCIIE M0 MPEATOKEHHBIM [IETI0YKaM MPEBpaIeHu ), XapaKTepH3YIONIHX XUMUIECKHE CBOMICTBA
KHCIIOPOZ0COIEPIKAIINX OPTaHNYECKUX COSTMHEHNH

[IpakTrueckas padota Nell. «Xumudeckue n pu3HIECKUE CBOMCTBA KUCIOPOA0COIESPIKAIIIX
OpPTaHHYECKUX COCTUHCHI.

[IpoBenenne, HaOMIOACHUE U OIIMCAHUE JEMOHCTPAIMOHHBIX OIMBITOB: TOPEHHE CIIAPTOB, KAYECTBEHHBIE
peaKmMu OJHOATOMHBIX CITHPTOB (OKUCICHHUE 3TaHona okcuaoM Meau (11)), MHOroaTOMHBIX CIPTOB
(B3amMoieiicTBre miHLepruHa ¢ TuapokcuaoM Meau (1)), anpaernzoB (OKHCICHHE aMMHAYHBIM
pactBopoM okcuaa cepedpa(l) u rugpoxcunom menu (1), B3aumopeiicTBre KpaxMaa ¢ HOIO0M), U3yUCHHE
CBOICTB pacTBOpa yKCYCHOM KHCIIOTBHI.

IIpakTHaeckoe mpUMEHEHNE dTHIICHIVINKOIIA, TIUIeprHa, (perona. [Ipumenenne ¢popmanpaeruaa,
aleTaIbAeTHIA, YKCyCHOM KHCITOTHI. Perrenne skcnepuMeHTaIbHBIX 3a/1a9 110 U3yUeHUI0 (PU3HUKO-
XUMHYECKHX CBOHCTB KHCIIOPOIOCOAEPIKALINX OPTaHNIECKIX COSMHEHUH
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Pazgen 6. AzoTocoaep:kaniue opraHuyecKue coeTHHeHUs 8

Tema 6.1. AMUHEL

AMuHOKHUCHOTHL. benku Hp 6

AMWHBI: METUIIAMUH — MIPOCTEHINN TIPEACTABUTEIb AMUHOB: COCTaB, XUMHUYIECKOE CTPOEHHE,
¢u3NIeCKue H XUMHYECKHE CBOWCTBA, HAX0XKICHHE B IIPHPOJIE.

AMUHOKHCIIOTHI Kak aM(OTEepHBIC OpraHuYecKie coeinHeHH. DU3NYECKUE U XUMUYECKUE CBOWCTBA
aMHHOKHCIIOT (Ha mpuMepe TMInHa). buonorudeckoe 3Ha4eHne aMUHOKACIOT. [lenTuabr.

benkn xak npupogaslie momuMepsl. [lepBudHas, BTOpHIHAas U TPETHUHASA CTPYKTypa OEIIKOB.
XUMHUYECKHE CBOMCTBA OCITKOB: THAPOIIN3, ACHATYpalys, KAYECTBCHHBIC peaKUi Ha OeITKu
Ipaktuaeckas pabora Nel2. «CoiicTBa a30TOCOAEPIKAMIMX OPTrAHUICCKAX COCIMHCHUI.
DuspdecKkre 1 XUMUYECKIE CBOMCTBA aMUHOB (peakiy C KHCIOTaMHU M TOPEHUA) M aMUHOKHCIIOT (Ha
npuMepe runuHa). HabmoneHue u onucaHue AEMOHCTPAIOHHBIX OIIBITOB: ICHATYpaLHsl OCIIKOB IPH
HarpeBaHNH, [BETHBIE pEaKINH OEIKOB
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Pasnes 7. BoicokoMosieKyJIsipHbIe COeIMHEHUS 8

Tema 7.1.
[Tmactmaccsr. IIp 6
Kayuyxu. Bonokna

IIpakTiueckas pabora Nel3. «CuHTe3, aHamM3 U K1accu(UKaIUsA BEBICOKOMOJIEKYIIAPHBIX COCINHEHUI
OCHOBHBIE TTOHATHS XUMHUH BBICOKOMOJIEKYIIPHBIX COCTMHEHUH: MOHOMED, ITOIUMED, CTPYKTYPHOE
3BEHO, CTEIICHb MOJIMMEPH3aIliH, CPEIHAA MONEKyIsApHas Macca. OCHOBHBIE METOBI CHHTE3a
BBICOKOMOJIEKYIISIPHBIX COSAMHEHUN — MOMMMEPH3aLIH U TTIONMKOHACHCAITH.

OsHakoMJIeHHE ¢ 00pa3aMy IPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, Kay1yKOB:
IJIACTMACCHI (ITOJIMATHIIEH, TTOJUIIPOIMIICH, TIONMBHHILIXJIOPUT, TOJUCTHPON); HaTyPATbHBIA 1
CHHTETHUYECKHE KaydyKH (OyTaareHOBBIN, XJIOPOIIPEHOBEIN W H30NPEHOBEIN); BOJOKHA (HaTypallbHbIE
(XJIOTIOK, HIEPCTh, MIENK), HCKYCCTBEHHBIE (al[eTaTHOE BOJIOKHO, BHCK0O3a), CHHTETHYECKHE (KallpOH H
JTABCaH)

IIpaktruaeckas pabora Nel4. «I'eHeTnuecKas CBA3b MEKIY KJIacCaMH OPTaHUIECKUX COSIMHEHHI.
Pemenne nemodek mpeBpamennii Ha TeHETHYECKYIO CBsI3b MEXXIY KlacCaMi OPTaHNYECKIX COCAMHECHAN
C COCTaBJIEHHEM Ha3BaHUN OPraHMYECKUX COCANMHEHUI 10 TPUBUAIIBHON WIIH MEXKIYHAPOIHON
CHCTeMaTHIeCKOW HOMEHKIaType. Perrenne pacdeTHpIX 3a1a4 110 YpaBHEHHM PEakIiil ¢ yYacTHEM
OpPraHHYECKUX BEIIECTB

KonTponsnas pabora CTpyKTypa U CBOHCTBa OpraHHYECKHUX BEIeCTB (110 pasuenam 5-7)
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Pazgen 8. Xumusi B ObITY H IPOU3BOACTBEHHOM 1eATEIbHOCTH 36
YeJI0BeKa

Tema 8.1.

Opraanueckue BEMIECTBA B )KH3HEACIATCIIFHOCTH YEITOBEKA.
[Ipou3BOACTBO U MPUMEHEHUE OPTAHUICCKUX BEIIESCTB B
MPOMBIIIICHHOCTH

IIp 4

[TpaBua 3KOJIOTHYECKH LIENeco00pa3HOro MOBEACHUS B OBITY H TPYIOBOH JESITEINbHOCTH B LIEISAX
COXpPaHEHH CBOETO 37J0POBbsI U OKPY KAIOIIEH TIPUPOAHON CPEbl, OTIACHOCTH BO3ACHCTBHUA Ha KUBEIE
OpTaHU3Mbl OPraHUYECKHUX BEIIECCTB OTACIBHBIX KIACCOB (YIIICBOIOPOMIbI, CIIUPTHI, ()EHOIBI,
XJIOPOpTaHUYECKHE TPON3BOIHEIC, ANTBICTHABI U 1p.), TOKa3aTeNb MPEISIIEHO TOITYCTHMON
KOHIICHTPAIHH U €T0 UCIOIb30BAHHUE.

Buooprannueckue coenunenus. [IpuMeHeHne 1 OHoNorn4eckas poib yrieBogoB. OKHCICHHE YIIICBOIOB
— HCTOYHHK SHEPTHH KHUBBIX OpraHn3MoB. O01acTi MPHMEHEHH aMUHOKHCIIOT

IpeBpamenus OenkoB MUILK B opranusMe. bruonorndeckue gpyHkimu 6enxoB. buonormaeckue pyHkuuu
KHUPOB. Pollb oOprannveckoil XMUMUH B PEHICHUU MPOOIIeM TTUILEBON O0S30ITacHOCTH.

HyxnennoBble KHCIOTHI: cocTaB U crpoerHne. CtpoeHne HykieoTunoB. CocTaB HyKIEHMHOBBIX KHCIOT
(AHK, PHK). Ponb HyKIEHHOBBIX KHCIIOT B )KH3HEAEATEIFHOCTH OPTAaHU3MOB




Tema 8.2.

XUMHYECCKHAE TEXHOJIOTHH

B IIOBCETHEBHOM

U Ipo(eCCHOHATLHON JeATEIIBHOCTH YeI0OBEKa

Ip 6

Posb xuMuU B 00eCIEYCHUN 3KOJIOTHYECKOH, FHEPTeTHYECKON 1 MTUILEBOH 0€30IMaCHOCTH, Pa3BHTUH
MEINIMHBI, CO3aHUN HOBBIX MaTepHaIOB (B 3aBHCUMOCTH OT BUJa MPO(eCcCCHOHATBHON 1eATENEHOCTH),
HOBBIX HICTOYHHKOB SHEPrUH (aIbTepHATABHBIC HICTOYHUKN YHEPTUH). [[oHATHE 0 HAyIHBIX METOAAX
MO3HAHHUS BELIECTB H XUMUYECKUX peaknuid. [Ipencrasnenus 00 00X HAYIHBIX TPUHIUIIAX
MIPOMBIIIIEHHOTO MOJTyYeHHs BAKHEHIIIX BeIIECTB (Ha MPHUMEPax MPOU3BOJCTBA aMMHAKa, CEPHOM
KHCJIOTBI, METAHOMA).

UenoBek B MHpPE BEIIECTB, MATEPUAJIOB 1 XUMHAYECKUX PEAKITHI: XUMUS U 30POBBE YEIIOBEKA: TIPaBUIIA
0e301acHOr0 MCITONB30BaHU JICKAPCTBEHHBIX IPEnaparoB, OBITOBOM XUMHUH B MOBCEAHEBHOM YKH3HH.
brITOBas XMMHUYECKas TPaMOTHOCTH

IIpakTiaeckas pabora Nel6. «IIprMeneHne XUMHYECKUX BEIIECTB M TEXHOJIOTUH C yueToM Oymymieit
npodeCCHOHATBHON IS TCITHHOCTHY.

Pemenne kxeiic-3a1ad 1o TeMaM: MHIIEBBIE IPOAYKTHI, OCHOBBI PAIMOHAIBHOTO MUTAHUSA, BAYKHEHIIINE
CTPOUTEINIbHBIEC H KOHCTPYKIIMOHHBIC MaTepUaIbl, CETbCKOX03IHCTBEHHOE MPOU3BO/ICTBO, KPACKH, CTEKIIO,
KepaMHKa, MaTepHabl A1 DJICKTPOHUKH, HAHOMATepHabl, TEKCTIIIBHBIE BOIOKHA, NICTOYHUKH YHEPTHH,
OpraHMYecKue U MHHEPAJIbHEBIC yI0OpEHNs, TeKapCTBCHHBIC U KOCMETHYCCKHE Ipenaparsl, ObIToBas
XMMH1, MaT€pPHAIbl U3 HCKYCCTBEHHBIX M CHHTETHYECKHUX BOJIIOKOH.

3ammura: [IpencraBnenne pe3yapTaTtoB penieHus Kelc-3a1a9 B opMe MUHH-T0KIa/1a (JOMyCcKaeTcs
HCHOB30BaHHE I'PpaUIECKUX M MPE3EHTATHOHHBIX MaTEPHAIIOB)
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IIpaxTrueckas pabota Nel5. «IIpon3BoACTBO M IPUMEHEHNE OPTAHNIECKUX BEIIECTB B
MPOMBIIIUIEHHOCTI.

[MpounsBoacTBO MeTaHoIa, epepadoTka HeGTH. [ToMUAITHIICH KaK KPYTTHOTOHHAKHBINA TPOIYKT
XHUMUYECKOTO Ipou3BoacTBa. [IpuMeHnenne stmineHa. [Ipou3BoACTBO U MPUMEHEHUE KaydyKa U PE3HUHBL.
CuHTeTHYECKHE U HCKYCCTBEHHBIE BOJIOKHA, X CTPOEHHE, CBoHcTRA. [IpakTudeckoe nenoms3oBanme
BOJIOKOH. CHHTETHUYECKHE TUICHKH: M30JIILUS UIS IIPOBOIOB, MEMOPaHBI JUIs ONPECHEHUS BOJIBI,
3aIlMTHBIC TUICHKH JUTsI aBTOMOOHIICH, TIACTHIPH, XUPYPrHYeCKie MOBA3KH. HOBBIC TEXHOIOTHI
JlaJIbHENIIEr0 COBEPILIEHCTBOBAHMUS IOJIMMEPHBIX MaTepHaoB

IK3aMeH 24

Ox3aMeH Ok ‘ 24

* - Jlex — nexyuu; Ilp — npakxmuueckue 3anamus; CP — camocmosmenvuas paboma, JIP —
nabopamopmwsie pabomul.

3. YCJOBUA PEAJIM3ALIUU ITPOTI'PAMMBI IUCIHUTTIJINHBI
3.1. TpeGoBanuss K MUHHMAJBLHOMY MATePHATbHO-TEXHHYECKOMY 00ecnedeHHIo

s peanu3anuu nporpaMMbl y4eOHOM AUCIUILIMHBL IPETyCMOTPEHBI CIICHUaIbHbIC TTIOMEICHHAS,
MPUBEIEHHBIM B I 6.3 OCHOBHO# 00pa30BaTeNIbHOI MPOrpaMMEI CITEIUATHHOCTH.

Tabnuya 3. MamepuanvHo-mexnuueckoe obecnedenue OUCYUNIUHb

Tun ayquropun OcHaluleHne ay1uTOpUU
CneunaausnpoBannoe yuedHoe oGopyaoBanue, [10 n maTtepuassi
IJI51 OCBOEHUS TUCHUILUIAHBI (TIPU HEOOXOAUMOCTH)




Y4aebuast ayTuTopus 1is
MPOBEJCHUS 3aHATHI
JIEKLIHOHHOIO TUIIA,
MPaKTUYECKHUX 3aHATHH,
BBITIOTHEHUA KyPCOBBIX pabor,
TPYNIIOBBIX ¥ HHINBHyaTbHBIX
KOHCYNBTalM, TEKYIIETO
KOHTPOJIS ¥ IPOMEKYTOYHOM
aTTecTaluu

KommuiekT cnenuaau3supoBaHHON MeOelH, MapKkepHast 0CKa,
kadenpa; aBTOMaTU3UPOBAHHOE pabouee MECTO MPEOIaBaTEeIs:
komnbioTep AMD Ryzen, monntop LCD 24" Philips, uHTepakTuBHas
rmaHens 86", MMeeTcs BRIXOl B HHTEPHET

IIporpammuoe obecnieuenne: OneparonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security mms
6usHeca - CTanmapTHBINA

VYdeOHast ayquTopus 1ist
IIPOBEICHHUS 3aHATUI
JIEKLIMOHHOTO TUIA,
MPaKTUYECKHUX 3aHATHH,
BBITMIOTHEHHA KyPCOBBIX pador,
CPYIIOBBIX U UHIUBUYAIbHBIX
KOHCYNbTALHUH, TEKYILEro
KOHTPOJISI U IPOMEKYTOIHOM
aTTecTanun
(KoMmproTepHsIii Kitace)

KomrurekT ciennmanu3npoBaHHONM MeOeln; 10CKa ayTuTOpHas
MEJIOBasi, aBTOMaTH3HPOBaHHBIC paboune MecTa (Ipoueccop He HUKe
Intel Core i5, oneparuBHas namsite 00bemMoM He Menee 16Gb;(SSD
500 GB HDD 1 TB); npoexktop EPSON, npoeKioHHEIH YKpaH,
MUMEETCsI BBIXOJI B MUHTEPHET

[IporpamMmHoe obecneuenne: OnepanuonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security mmst
6usHeca - CTaHIapTHBIH

AynuTopHs U1 CaMOCTOATENEHOM

paboThI 0OyHarOIHXCS

KommnexT cnenmanusuposanHoi Mmebenmu; Tenesusop LED LG 42"
ABTOMATH3MPOBaHHbBIC paboune MecTa (mpoieccop He Hinke AMD
Ryzen, oneparusHas namste oosemMoM He MeHee 8 ['0; SDD 500 GB,
MoHOO0K Lenovo Intel 13), umeercs BbIXo/] B UHTEPHET
IIporpammHoe obecnieuenne: OnepanuonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security ms
ousneca - CTaHIapTHEIHA
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AynuTopHs U1 CaMOCTOATENEHOM
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Y4eOHO-TPEHUPOBOYHBIH
xoMmIuieke «Ilonoca npensaTcTBuid
«tOnmop» (3-37(mosnoca
TIPEMATCTBHH ))

[IpensarcrBust: «PoBy» 1 mt., «JlabupuaT» 2 mTt., «3a00p ¢ HAKIOHHOH
JIOCKOI» 2 mT., «Pa3zpyrmennsiit MocT» 2 mr., «PaspymenHas
nmectHUa» 2 mWrt., «CTeHKa ¢ ABYMs ITpojIoMaMmy 2 mT., O MHHOIHBIH
OKOII /1715 CTPENBOBI M METaHUs TPaHar 2 IIT.

OO0O CrniopTUBHBIN KOMIUTEKC
"FOnocts" (8-Crannon)

KpriThie OeroBbie JOPOXKKH (TUL. 675 KB.M.), OTKpBITasi CIOPTapeHa
(. 21330.1 xB.M.), pyTOOIBEHOE ITOTIE C CHHTETHIECKUM MOKPBITHEM
marep LXTII (. 7512.6 xB. M.), pyTOOIBHOE NONE C CHHTETHYECKUM
nokpeiTieM autep LXIV (. 7756.1 kB.M.), BKITIO9ast TpEHaXXEPHI,
TpeHaKEPHbIE KOMILICKCHI (TPeHAKEPHBIH 3ai1 001Iehu3nuecko
MOJITOTOBKN ), CHOPTUBHBIN KOMIUIEKC (CTOPTHBHBIN 3a1 1. 1468
KB.M.)

3.2. Uudopmanuonnoe obecrieuenne o0yueHnst
Ilepeyensb pexoMeHIyeMbIX Y4eOHBIX H31aHuil, NUHTepHeT-pecypcoB, 10N0JHUTEIbHON

JINTEPaTypbl

OcHrosuble UCIMOYHUKIL:

1. T'abpuensa O.C., OctpoymoB WU.I., CnagkoB C.A. Xumus. 10-i kmacc. ba3oBblil ypoBeHb :
VYuebnuk. - MockBa: AO "UsparensctBo "Ilpocemenme”, 2025. - 129 c. - Teker
snekTpoHHbIA. - URL: https://znanium.ru/catalog/document?1d=462220
2. Epemun B.B., [lpo3nos A.A., Kysemenko H.E., Jlyaun B.B., Jlynun B.B. Xumus. 11 xiacc.
VYrnyOneHusll ypoBeHsb : YueOnuk. - Mocksa: AO "UznarensctBo "[Ipocsemenne"”, 2025. - 481
c. - Teker : anextponnsiid. - URL: https://znanium.ru/catalog/document?id=467630




3. Epemun B.B., Ky3zpmenko H.E., Tepenun B.U., [Ipoznos A.A., Jlyaun B.B., Jlynun B.B.
Xumus. 10 xmace. YrmyOneHHblil ypoBeHb : YueOHuk. - MockBa: AO "M3pmarenbcTBO
"ITpoceemenne", 2025. - 451 c. - Teker : smekrpoHHBIA. - URL: https://znanium.ru/catalog/
document?1d=467628

4. T'abpuensia O.C., Octpoymor W.I., CnaakoB C.A. Xumus. 11-it xracc. ba3oBsiil ypoBeHs :
VYuebuuk. - MockBa: AO "UsparensctBo "IlpocBemenme”, 2025. - 131 c. - Teker :
snektpoHHbIA. - URL: https://znanium.ru/catalog/document?1d=467629

ﬂOﬂOﬂHumeJleble UCNMOYHUKU.

5. Jlebene 0. A., ®anees I. H., Tonyoes A. M., lllanoan B. H., CrenanoB M. b. Xummus.
3agaunuk : Yuebnoe mocodme [ms CIIO. - Mocksa: HOpaiit, 2022. - 236 ¢ - Tekcr :
snekTpoHHbIi. - URL: https://urait.ru/bcode/491053

6. Epoxun 0. M., KoBanéra 1. b. Xumus ans npodeccuii 1 cnenuanbHOCTEN TEXHUIECKOTO U
eCTeCTBeHHO-Hay4qHOro mpodmuneir : YdeOnuk it crymentoB CIIO. - Mocksa : Axagemus,
2021. - 448 c. - Tekcr : snekrponnslii. - URL: https://academia-moscow.ru/catalogue/
4831/551063/

7. Epemun B.B., Kyspmenko H.E., [lpo3noB A.A., Jlynun B.B. Xummsa : 11-if kmacc
(yrmyOnénnsiii ypoBenb) : YueOHuK. - MockBa: AO "U3parensctBo "[IpocBemenne”, 2023. -
480 c. - Tekcr : anexTponnsbIil. - URL: https://znanium.com/catalog/document?1d=432651

8. Epemun B.B., Ky3smenko H.E., Tepenun B.U., [Ipoznos A.A., Jlynun B.B. Xumus. 10-i
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Pecprbl MH(pOp}M(ZZﬂ/IOHHO-mefleKOMMyHUKaL{MOHHOIZ cemu «I/Iumepnem»:

1. ObC PY/IH u ctoponnue ObC, k KOTOPBIM CTy[€HTHI YHUBEPCUTETA UMEIOT JIOCTYI Ha
OCHOBaHHUU 3aKJIFOYEHHBIX IOTOBOPOB:

- DnexTponHo-6udmoreunas cucrema PYJIH — OBC PY/IH http://mega.rudn.ru/MegaPro/Web
- O6pazoBarenpHas miardopma FOpaiit https://urait.ru

- OBC «YHuBepcurerckas oubnuoreka onnaia» http://biblioclub.ru

- OBC Znanium https://znanium.ru

- Hay4Has snekTpoHHast onommoreka eLIBRARY.RU https://www.elibrary.ru/

2. bassl JaHHBIX U ITOUCKOBBIC CUCTCMBI:

- mouckoBast cuctema Snzaexc https://www.yandex.ru/
- mouckoBast cucrema Google https://www.google.ru/
- Y4e6nbIii mopran uaCTHTYTA https://portal.rudn-sochi.ru/



Memoouueckue mamepuanvt 015 00yUaAOUUXCS

dopmMupoBaHHUEe COAEPKAHNS yUCOHON TUCIUIUIHHBI OCYIIECTBIIICS HA OCHOBE CIIEIYOLTIX
MPAHIUIIOB:

- y4eT BO3PaCTHBIX 0COOCHHOCTEN 00yJaronIixcs,

- IPaKTHYECKasi HAIPABICHHOCTh O0y4eHUS;

- muddepeHIMPOBAHHBIA U MHIMBUIYAIBHBIH TTOIXO

- (opmupoBanme 3HaHUH, KOTOpBIe 00ecredaT 00yHIarOIUMCS KOJUIEPKA YCIICHIHYIO alalTalnuio
K IIPOo(heCCHOHAIBHON JeSITETbHOCTH.

CamocrosiTenbHas paboTa CTyICHTa SBISIETCS. KITFOYEBOM COCTABIIONIECH yueOHOTO Tporecca,
KOTOpast ompeaersieT ((OPMHPOBAHNE HABBIKOB, YMEHUH M 3HAHWN, IPUEMOB IT03HABATEIIBHOM
JEeSITEIBHOCTH B 00ecreuynBaeT HHTEPEC K TBOPUECKOM pabore.

[TpaBUIBHO CIUTAHMPOBAHHAS M OPTaHU30BaHHAs CAMOCTOSTEIbHAs paboTa CTyJIeHTOB
MO3BOJISIET:

-crienarbh 00pa3oBaTeIbHBIN Mpoliece Ooiee KaYeCTBEHHBIM U HHTEHCHBHBIM;

-CIIOCOOCTBYET CO3/JaHMIO HHTEepeca K M30paHHOH MPO(ecCHuu 1 OBIAJICHHIO €¢ 0COOCHHOCTIMH,
-IIPUOOIIUTE CTYACHTA K TBOPYECKOH IESATETHHOCTH;

-TIPOBONIUTH B JKU3HB TU(PPEPESHIIMPOBAHHBIA MOIXO] K 00yUSHHIO.

[Tpu oprarn3anyy caMOCTOSATENIFHOW PaOOTHI CTYCHTOB B Ka4€CTBE METOIOIOT HUECKON
OCHOBBI JIOJDKEH MMPUMEHSATHCS IeATENbHBINA MOX0/, KorJa 00yueHrne OpueHTHPOBAaHO Ha
(dbopMHpOBaHUE YMEHHH pemaTh He TOJIBKO THIIOBBIE, HO W HETHITOBBIE 3aJja4H, KOTJ[a CTY/ICHT
JIOJDKEH TPOSIBUTH TBOPYECKYO aKTUBHOCTH, HMHUIIMATUBY, 3HAHHSI, yMEHUS U HaBBIKH,
MOJTYYECHHBIE TTPH U3Y4YE€HUH KOHKPETHOW JHCLIUTUIHHEL.

Y4eOHO-MeTOoAMYECKUE MaTepHAITbl [UISI CAMOCTOSTEIBHON paOoThI 00yJaOIIHXCS
pa3MeIaTcsi B COOTBETCTBUU C JICHCTBYIOIIUM TOPSIIKOM Ha CTPAHUIE TUCIHILIHHBI Ha
VYuaebHOM mopTarre.



4. KOHTPOJIb U OLIEHKA PE3VYJIbTATOB OCBOEHUS JUCHUIIJINHbI

KOHTpOJ'IB " OLICHKA pe3yJIbTaTOB OCBOCHUA JUCIHUIIIIAHBI OCYIIECTBIISACTCA MPLEIIoJaBaTejyicM B
nponecce NpoBEACHUA MPAKTHICCKUX 33.H$ITI/II71, TECTUPOBAHMS, a TAKKC BbIITOJIHCHU A

O6y‘-IaIOH_[I/IMI/IC$I WHIANBUYAJIbHBIX 3aﬂaHHﬁ.

Tabnuya 4. Konmpons u oyenxa pe3yiomamosg 0C80eHUs OUCYUNTIUHBL

Pe3ynbTaThl 00y4yeHus
(ocBOEHHBIC YMEHHS1, YCBOCHHbIC 3HAHUSA)

®opMbI U METOAbI KOHTPOJISI U OLIEHKH
pe3yjbTaToB 00yueHus!

3HaHUSA:

CUCTeMY XHMHYECKHX 3HAHUN KaK BOXKHEUITYIO
COCTABJISIONIYI0 €CTECTBEHHO-HAYIHOMN
KapTHHBI MUPA, B OCHOBE KOTOPOU JIeKaT
KITIOUEBBIC TIOHSITHSI, PyHIaMEHTAIbHBIC
3aKOHBI U TCOPUU XHMHH, OCBOCHUE SI3bIKA
HAyKH, YCBOCHHE U TIOHUMAHHUE CYIIHOCTH
JIOCTYITHBIX 00OOIICHHI MHPOBO33PEHUECKOTO
XapakTepa, 03HaKOMJICHUE C HCTOPUEH UX
Pa3BHUTHS U CTAHOBJICHUS

Ananmmz u OIICHKA BBITTOJTHCHUS
WHUBUYaTbHBIX 3aJJaHWI, PACUeTHBIX padoT,
Onpoc, TEMaTUYECKUN TUKTAHT,

KOHTPOJIbHAsT paboTa, MPAKTHISCKUE 3aHATHUS,

JOMAIITHUEC pa6OTLI 5 KOMIIBIOTECPHOC
TECTUPOBAHUC, BBaI/IMOKOHTPOHB u
CaMOKOHTPOJIb CTYACHTOB. ITomaOTA Hu
T'paMOTHOCTDb IIOATOTOBJICHHBIX JOKIaao0B,

coOoOIIeHNH, TPE3EeHTAIHH.

VYMeHus:

(dhopMHUpOBaTH U Pa3BUBATh MPEICTABICHUS O
Hay4YHBIX METOJaX IMO3HAHUS BEIIECTB U
XUMHUYECKHX PEaKIUil, HEOOXOAMMBIX JIJIs

HaOnronienne, KOHTPOJb TpemoaaBaTesst 3a
JACATCIIBHOCTBIO 06yqafonmxc;1, aHaJIn3 nu
OIICHKA OIITHMAJIBHOCTH METOOa pCH_IeHI/DI
3ajmad, Oecena, onpoc, MPaKTHISCKUE 3aHATHS,

HpI/IO6peTCHI/I$I yMCHI/Iﬁ OPHUCHTHUPOBATHCA B JIOMAaIlIHUE pa60TH’ KOMIIBIOTEPHOE
MHpE BEIECTB U XUMUYECKUX SIBJICHUH, TECTUPOBAHKE

MMEIOIIUX MECTO

B IIPUPOJIE, B PAKTUYECKON U ITOBCEIHEBHOU

KU3HU

[IpakTuueckuii ONbIT: HaGmronenne, KOHTpONb IpemojaBaTesst 3a

YMEHHUH U CITOCO0OB JESITEIIBHOCTH, CBA3aHHBIX
¢ HaOIIOnEeHNEM

1 00BSICHEHHEM XUMUYECKOTO IKCIIEPUMEHTA,
coOIrroieHreM TpaBui 0€30IacHOTO
oOpalieHus ¢ BeIeCTBAMHA

JIeATEIIbHOCTRIO  OOyYaroIIMXCs, aHalu3 |
OIlEHKa ONTUMAJIBHOCTA METOJa PEUICHUS
3ajad, BBINIOJTHEHHE )54 3amuTa
WH/IMBUTyadIbHbIX 3a/1aHUN.




6. POHJI OHEHOYHBLIX CPEJICTB

6.1. @oH/I OLICHOYHBIX CPEICTB /IS IPOBEACHNUS IPOMEKYTOUHOM aTTecTallul
o0y4yaroummxcsi mo AucuuIuinue « XuMus»

IIepeuenb BOnpoCoOB uIsi NOATOTOBKYU K 3aHSATUAM U MPOMEXKYTOUYHOU aTTECTAlUH,
KOHTPOJBHBIX PA0OT, Co/lepyKaHue 3aJaHMi JUISI BBITIOJIHEHUS TPAKTUICCKUX U
CaMOCTOSITENILHBIX PabO0T, peKOMEHIAIMH 10 BHITIOTHCHHIO W KPUTEPHH OLICHUBAHUS
MIPEJICTaBICHBI B (DOH/IE OIIEHOYHBIX CPE/ICTB MO AUCHUIUTHHE « XuMus» B [Ipumoxennn k
HacTosiiert Paboueit mporpaMme JUCIIATLTAHEL.

OreHOUHBIE Cpe/ICTBA MO3BOJSIOT MPOBECTH TEKYIIUHU KOHTPOJb Mo AucHuIuinHe. [lo kaxaomy
CPEICTBY OLICHHBAETCS MTOJTHOTA U TIIyOWHA OCBOCHHSI, XapaKTePU3YIOIIHECs MOKA3aTeIsIMU 1
KPUTEPUSMH OLICHUBAHUS

Tabnuya 6. Ilokazamenu u kpumepuu oYeHUBaHUs.

Ilokasarens Kputepnii
. 3HaeT: 0a30BbIe OOIIME 3HAHUS,
[Toporossiii v .
MEEeT: OCHOBHbBIC YMEHHSI, TPeOyeMbIe JIIsl BBIMIOJHEHHUS IPOCTHIX
(y3HaBaHue) .
3azag;
«3» B .
naneeT: paboraeT mpu npsiMoM HaOITIOIEHUH.
3nHaet: GaKThl, IPUHIIMIIG, TIPOIECCHI, OOIINE MOHATHS B MpeaeIax
00J1aCTH MCCIIEI0OBAHUS,
BasoBblit YMeeT: Auana3oH NPaKTHYECKUX YMEHUH, TPeOyeMbIX JJIsl PeIICHUS
(Bocmpou3BeieHHe) |OMPEACTICHHbIX mpo0iieM B 00JIaCTH MCCIICIOBAHMS;

«» Bnageer: Geper 0TBETCTBEHHOCTH 3a 3aBEpPILICHUE 33124 B
WCCIICIOBAaHHH, IPUCTIOCA0IMBACT CBOE MOBEJCHUE K OOCTOSTEILCTBAM B
peleHnu npoodiem
3HaeT: (paKTHIECKOe U TEOPETUICCKOE 3HAHUE B Mpeiesiax 00macTu

Bricokuii UCCJICIOBAHUSI C TOHUMAHHEM TPAHUI] IPUMEHUMOCTH;
(KOMIIETEHTHOCTB) |YMEET: IMana3oH NPaKTHIECKUX YMEHHM, TPeOYEeMbIX JUlsl pa3BUTHS
«5» TBOPYECKUX PEHICHHI, a0CTparupoBaHUs IPOOIEM;
max 6an Brageer: koHTpoMupyeT padboTy, POBOJUT OLEHKY, COBEPIICHCTBYET
necTBrs paboTh

MaxkcumanbHOE KOIMYeCTBO 0aioB MO Ka)kKIOMY OLIEHOUHOMY CPEJICTBY COOTBETCTBYET
BepOaIbHOMY KPUTEPHUIO «BBICOKHIT.

7. AHBIE CBEJAEHUSA U (MWJIN) MATEPUAJIBI

7.1 Ilepedyennb 00pa3oBaTeIbHBIX TEXHOJIOTHIi, HCI0JIb3YEMbIX NP OCYLIECTBICHHUH
o0pa3oBaTe/IbHOTO MpoLecca MO0 JUCHHUIIIMHE

B mpomecce oO0ydeHHs HCIONB3YIOTCS AKTUBHBIE M WHTCPAKTHUBHBIE 00pa30BaTeIbHBIC
TeXHOIOTUH ((POpPMBI TPOBEICHHUS 3aHATHI):

-JIEKIUH, PPOHTATBHBIE ONPOCH], MPE3EHTAINH U 3al[UTa MUHH-TIPOEKTOB;

-Kelic-cTaan (pa300p KOHKPETHBIX CHUTYaLlHi),

-MMHUTAllMOHHBIE KOMIIBIOTEPHBIE MOJIEIIN;

-OpraHu3alil CaMOCTOSTEIFHON y4eOHO-TI03HABATEIBHON AEATEIBHOCTH (WHIWBHyaIbHBIC
JIOMaNTHUE 3aJIaHMs ).



