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1. IACHIOPT IPOT'PAMMBI YUEBHOM JJUCHUTLJIAHBI
11J1.02 XUMUA

1.1. O6s1acTh NPUMEHEHHUS] IPOTPAMMbI

[Iporpamma  y4eOHOW  JUCHUIUIMHBI ~ SBJSIETCS  YacThi0  MPOTPaAMMBI
MOATOTOBKHU CIEIUAIUCTOB cpenHero 3BeHa B cooTBercTBUU ¢ PI'OC CIIO mo
crnenpansHocTh 31.02.01 JIeueOHOE Aei0.

1.2. MecTo y4eOHO TUCUMILIMHBI B CTPYKTYpe NMpPOrpamMMbl NOATOTOBKHU
CIEeNUAJNCTOB CPeAHero 3BeHa: [IMCUUIUIMHA OTHOCUTCA K MNPOQUIBHBIM
JTUCHUIUIMHAM 00111€00pa30BaTeIbHON MOATOTOBKH.

1.3. Lesn 1 3aga4u y4eOHOI JUCHUIIMHBI — TPEOOBAHMSA K pe3yJibTaTaM
O0CBOEHMS Y4eOHOI TUCIUIINHDI:

CopepkaHue JUCHMIUIMHBI «XUMHS»  HANpaBlI€HO Ha  JIOCTUKEHUE
CIICIYIOLIUX LEIICH:

- (dopmupoBaHre y OOydYaroOlMXCS YMEHHUSA OILICHHBaTh 3HAYMMOCTD
XUMHUYECKOTO 3HAHMS JIJIS1 KAKJIOTO YETIOBEKa,

- (opMupoBanue y 00y4yarOIMXCs IIEJIOCTHOTO MPEJCTABICHUS O MHUPE U
pOM XMMHUU B CO3JJaHUM COBPEMEHHOW €CTECTBEHHO-HAyYHOM KapTHUHBI MHPA;
yMEHUSI OOBSCHATH OOBEKTHI M MPOLIECCHl OKPYKAIOIIEH eMCTBUTENbHOCTH:
MIPUPOIJHOM, COLMATIBHOM, KYJIbTYPHOM, TEXHUUECKOW CPEAbL, NUCIIOIB3YSl ISl 3TOrO
XUMUYECKUE 3HAHUS;

- pa3BUTHE Yy OOydYarOmUXCs yMEHUN pasznudarh (GakTbl U OIEHKH,
CpPaBHHMBATH OIIEHOYHbBIEC BBIBOJIbI, BUJIETh UX CBA3b C KPUTEPUSMH OLEHOK U CBA3b
KPUTEpPUEB C OMPENEICHHOM CHUCTEeMOW IIEHHOCTEH, (OopMyIHpoBaTh U
00OCHOBBIBAaTh COOCTBEHHYIO MO3ULIUIO;

- mpuoOpeTeHue OOy4YalolMMUCS OIbITa Pa3HOOOPA3HON NESITEIBHOCTH,
NO3HAHUA W CaMONO3HAHUS; KIIOUEBBIX HABBIKOB, HMMEIOIIMX YHHUBEPCAIbHOE
3HAUYEHHUE MJI Pa3JIMYHBIX BHUAOB JACSITENBHOCTU (HABBIKOB pEIICHUS MPOOEM,
OPUHATUS ~ pELIEHWH, TOWCKa, aHamu3a W o0paboTKM  HMH(OpMaLUH,
KOMMYHUKATUBHBIX ~ HABBIKOB,  HAaBBIKOB  HU3MEPEHUM,  COTPYJHUYECTBA,
0e301acHOro oOpalieHus ¢ BEIIECTBAMU B TOBCEITHEBHOM KU3HM ).

OcBoenue cojepkanusi ydeOHoOUW nucuuIuinHbl «®duszukay obecrneunBaeT
JNOCTHIKEHHE CIEAYIOINX PE3yJIbTaTOB:

JINYHOCTHBIX:

-4yBCTBO TOPJIOCTH M YBAXKEHUSI K UCTOPUU U TOCTHKEHUSIM OT€UECTBEHHOM
XUMHYECKONM HAyKH; XMMHUYECKH TPAMOTHOE TMOBEICHHE B NPO(ECCHOHATHHOU
NEATETPHOCTH W B OBITY mNpuU OOpalleHHMH C XWMHAYECKHMMH BEIIeCTBAMH,
MaTepHalaMH U MPOLECCaMU;

-TOTOBHOCTh K MPOAOHKEHUIO 00pa30BaHuUs U TOBBIIIEHUS KBAJTM(DUKAIIUU B
n30paHHON MPOQPECCHOHATILHON NIeITebHOCTH U OOBEKTHBHOE OCO3HAHUE POJIU
XUMUYECKUX KOMIETEHIIUN B 3TOM;



-YMEHHE HCIOIb30BaTh JAOCTUXKEHUS COBPEMEHHOM XMMUYECKOW HAyKU U
XUMUYECKAX TEXHOJOTUW ISl TIOBBIMICHUS COOCTBEHHOTO WHTEIUICKTYaJIBHOTO
pa3BUTHS B BEIOpaHHOU NIPO(eCcCHOHATBHOM NS TETbHOCTH;

MeTanpeaMeTHbIX:

- WCIOJb30BaHUE PA3JIMYHBIX BUJOB IM0O3HABATEIIBHOW MESTEIBHOCTU U
OCHOBHBIX MHTEJUICKTYaJbHBIX ONEparuii (IOCTAHOBKY 3a7a4u, (hopMyIHpOBaHUS
TUTIOTE3, AaHajdn3a W CHHTE3a, CpaBHEHUsA, OOOOIIEHUs, CHUCTEMaTHU3aIlH,
BBISIBJICHUS NPUYUHHO-CJIEICTBEHHBIX CBsI3€EH, MOKUCKa aHaJIOr OB,
dbopMyIupoBaHMs BBIBOJOB) ISl PEUICHUS! MOCTABIICHHOM 3a7aud, MPUMEHEHUE
OCHOBHBIX METOJIOB TMO3HaHUs (HAOMIOIEHMS, HAYYHOTO SKCIEpUMEHTa) MJis
U3YUYEHUS! PA3JIMYHBIX CTOPOH XMMHUYECKUX OOBEKTOB M IMPOIIECCOB, C KOTOPHIMU
BO3HHMKAET HEOOXOIUMOCTh CTAIKUBATHCS B MpodeccuoHaIbHOM cdepe;

-MCTOJIb30BaHUE PA3IUYHBIX HCTOYHUKOB I TMOJYYEHUS] XHUMHYECKOM
uH(OpMaIuU, yMEHHE OICHUTh €€ JOCTOBEPHOCTH IS JOCTHUKEHUS XOPOIIHMX
pe3ynbpTaToOB B MpodeccroHanbHOU chepe;

NnpeAMeTHbIX:

-c()OPMUPOBAHHOCTh TPEJCTABICHUNH O MECTE€ XHMHH B COBPEMEHHOU
HAyYHOW KapTHHE MUpa; MOHUMAHUE POJIH XUMHUHU B (DOPMHUPOBAHUU KPYTro30pa U
GyHKIIMOHATFHOW TPAMOTHOCTH YEJIOBEKA JIJISl PEIICHUSI MPAKTUYECKUX 3a1a9;

- BJAJEHUE OCHOBOMOJIATAIONIUMU XUMUYECKUMHU MOHATHSIMU, TEOPUSIMU,
3aKOHAMU U 3aKOHOMEPHOCTSMH; YBEPEHHOE IIOJIb30BaHUE XUMHUYECKOUN
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

- BJIaJieHHE OCHOBHBIMU METO/JaMHU HAYYHOI'O TO3HAHUS, UCTIOJIb3yEMbIMU
B XUMHUU: HaOJIIOJACHUEM, OMHCAaHWEM, U3MEPEHUEM, DKCIIEPUMEHTOM; YMEHUE
00pabaTbiBaTh, OOBSCHITH PE3YJIbTAThl IPOBEJAECHHBIX OIBITOB U JI€JIaTh BBHIBO/IbI;
TOTOBHOCTh W CIOCOOHOCTh TPUMEHSTh METOJbl TO3HAHUS TPU PEIICHUU
MPAKTUYECKUX 33]1a4;

- c(hopMupOBaHHOCTb yMEHHUS JaBaTh KOJMYECTBEHHBIC OIICHKH W
MPOU3BOIUTH PACUYETHI [0 XUMHUUECKUM (HOpMyJIaM U YPAaBHEHUSIM;

- BIAaJCHUE TMpPaBWJIAMU TEXHUKU OE€30MaCHOCTH TMPHU HCIOIH30BAHUH
XUMHUYECKUX BEIIECTB;

- copMHpPOBAaHHOCT, COOCTBEHHOM TO3WIMHM 110 OTHOIICHHIO K
XUMHUYECKON HH(POPMAIINH, TTOTy4aeMOU U3 pa3HBIX UCTOUHUKOB.

1.4. KoiunyecTrBO 4YacoB Ha OCBOCHHE IPOrpaMMbl y4eOHOM
AUCHHUIJIMHBI:
MaKCUMaJbHOW y4eOHOI Harpy3ku oOyuaromierocsi 144 yaca, B TOM 4ucie:
00s13aTeNbHON ayAUTOPHOMN yueOHOW Harpy3ku oOyyvatouierocs 142 yaca;
CaMOCTOSITEITbHON pabOoThI 0OyUaromerocs 2 yaca.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUNJIAHBI
2.1. O0beM y4eOHOM IMCHMIIMHBI U BUABI Y4eOHO#l padoThI

Bup yueOHoit paboThl Oobvem uacos
MaxkcumanbHas yyeOHass Harpy3ka (Bcero) 144
Oo0s13aTesibHASI AYIUTOPHAS Y4eOHasi HArpy3Ka (Bcero) 142
B TOM YHCJIE!

[IPAKTHUYECKUE 3aHATHS 52
CamocTosiTesibHasi padoTa o0yuyawmerocs (Bcero) 2
Ipomedxxcymounas ammecmayust 6 popme

9K3aMeHa




2.2. TemaTu4yeckui IJIaH U coAep:kanue ydeOHon aucuuniaunsl I1/1.02 XUMUA

HaumeHoBaHue pa3iesioB U
TeM

Conep:xxanue yueOHOro marepuasa (0CHoBHoe 1 mpodeccuoHAIbHO-OPUEHTHPOBAHHOE),
J1adopaTopHbIe M NPAKTHYECKHUE 3aHATHS, IPUKJIATHONH MOYJIb

O0BbeM
yacoB

1

2

Pasnea 1. OcHOBBI CTPOCHHSI BelleCTBA

Tema 1.1.

CrpoeHue aTOMOB XUMHUYECKHUX
AJIEMEHTOB U MpUpPOAa
XUMHYECKOH CBSI3HU

Teopernueckoe o0yueHue

CoBpeMeHHast MOJIENIb CTPOEHUS aToMa. DJIeKTpOHHasi KoHurypanus atoma. Kimaccuduxarms XuMudeckux
DIIEMEHTOB (S-, p-, d-371eMeHThI). BaneHTHbIE 37eKTPOHBI. BaleHTHOCTE. DNEKTpOHHAS MPUPOa XUMUIECKON
CBSI3H. DIIEKTPOOTpULIaTENbHOCTE. KoBasleHTHas CBSI3b, €€ pa3HOBUIHOCTH U MEXaHU3MBI 00pa30BaHUS
(oOMEHHBIN U TOHOPHO-aKIENTOPHEIN). oHHas cBs3b. MeTammndeckas cBsizb. BojgopoiHas CBs3b.
MeXMOJEeKyYISIpHbIE B3AUMOACHCTBHUSL.

W30TO1BI, OCHOBHOE 1 BO30YKJICHHOE COCTOSTHHE aTOMa, THOPHIN3alisl aTOMHBIX OpOUTaJIeH.

IIpakTnyeckue 3aHATHS

Pemenune mpakTuueckux 3alaHUi Ha COCTaBJIECHUE IEKTPOHHO-Tpadudeckux Gopmyi snemeHToB 1—4
MEPHOJIOB.

Pemienue 3aganuii Ha UCMOJB30BAHUE XUMUYECKOW CUMBOJIMKY M Ha3BAHUIN COCAMHEHH IO HOMEHKJIATYpe
MC)KI[yHapO,Z[HOI‘O COH03a TGOp@TH‘-I@CKOfI n HpHKHaI[HOﬁ XUMHUHU U TpI/IBI/Ia.HI:HI:IX HaBBaHI/Iﬁ IJIA COCTAaBJICHUSL
XUMUYECKHX (DOPMYJT IBYXaTOMHBIX COeAMHEHUH (OKCUIOB, CYIb(UIOB, TUIPUIOB | T.I1.) U IPYTUX
HeOpI‘aHI/I‘IeCKHX COC,Z[I/IHCHI/Iﬁ OTACJIBHBIX KJIACCOB.

Tema 1.2.
[Tepuoanueckuii 3aKOH 1
tabmuma /.M. Menaeneena

IIpakTnyeckue 3aHATHS

[lepuoanueckas cucrema xumuueckux sneMenToB J[.M. MenaeneeBa. ®usnueckuii cMmbici [lepuoanueckoro
3akoHa J[.M. MenneneeBa. 3akOHOMEpHOCTH U3MEHEHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB, 00pa3yeMbIX HMU
MPOCTBIX U CJIIOKHBIX BEIIECTB B COOTBETCTBUU C MOJ0KEHUEM XUMHUYECKOT0 3jieMeHTa B [lepronnueckoi
cucreme. MupoBo33peHUeCKOe U HayuHoe 3HaueHue llepuoanueckoro 3akona JI.J1. Menneneea. [Iporuossr
JI.N. MenneneeBa. OTKpbITHE HOBBIX XUMHUYECKHUX SJIEMEHTOB.

Pemienne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3a/IaHUI HA XapaKTEPU3aALUI0 XUMHUUYECKUX
3J1eMEHTOB «MeTamiecKkre / HeMeTaUTMYeCKUE CBOMCTBA, JIEKTPOOTPHUIIATEIIBHOCTD U CPOJICTBO K
AJNEKTPOHY XUMUYECKUX 3JIEMEHTOB B COOTBETCTBUE C UX DJIEKTPOHHBIM CTPOECHUEM U MOJIOKEHUEM B
MIePUONYECKON cucTeMe XuMruieckux 3neMeHToB .M. MeneneeBay.

Paznen 2. Xumnueckue peakuuu

Tema 2.1. TUIBI XUMHYECKUX
peakuuii

TeopeTnueckoe ooyueHue

Knaccudukanus 1 THIIBI XUMUYECKUX PEAKIHMiA ¢ y4acTHeM HEOpraHUYeCcKUX BeulecTB. KonnuecTBeHHbIE




OTHOILLIEHUS B XUMUH. OCHOBHBIE KOJIMYECTBEHHBIC 3aKOHBI B XUMHUH M PACUYETHI 110 YPABHEHUSIM XUMHUYECKUX
peakuuii. MoJib Kak eIMHUIIA KOJIMYEeCTBa BelecTBa. MoJsipHast Mmacca. 3aKOHbI COXpPaHEHHSI MacChl U
3Hepruu. 3akoH ABoraapo. MosspHblit 00beM ra30B. OTHOCUTENBbHAS INIOTHOCTH Ta30B.

Peakiiun koMIiekcooOpa3oBaHus ¢ y4aCTHEM HEOPTaHMUECKHUX BEIIEeCTB (Ha MMPUMEPE THIPOKCOKOMIIIICKCOB
IIMHKA U AJTFIOMUHHS).

IIpakTnyeckue 3aHATHS

CocraBrieHue ypaBHEHUN PEaKIIUi COSAMHEHUS, PA3I0KEHUS, 3aMEIICHHS, OOMEHa. Y paBHEHUS PEaKIIHi
TOpPEHUS, HOHHOTO 0OMEHA, OKUCIICHUSI-BOCCTAHOBJICHHSI.

Pacyer KoIMUeCTBEHHBIX XapaKTEPUCTUK UCXOIHBIX BEIIECTB U MPOAYKTOB peakiuu. Pacuer
KOJIMYECTBEHHBIX XaPAKTEPUCTHK MPOTYKTa PEAKIIUU COCTUHEHUS, €CITH OJJHO U3 BEIIECTB JIaHO B U30BITKE
W/WIH COEPKUT MpuMecH. PacueT MaccoBoi miin 00beMHOM 10JIM BbIX0/1a IPOAYKTA PEAKIIUU COSAMHEHUS
OT TEOPETUIECKH BO3MOXKHOTO. Pacyer 00beMHBIX OTHOIICHHH Ta30B. PacueT Macchl (00eM, KOJIMYECTBO
BEIIeCTBA) MPOJAYKTa peakliu, €ClIM OJJHO U3 BEIIECTB JIaHO B BIJI€ PACTBOpPA C OMPEEIIEHHON MacCcoBOM
JI0JIel PaCTBOPEHHOTO BEILIECTBA.

YpaBHeHUs OKUCTIEeHUS-BoccTaHOBIIeHUs. CTeneHb okucieHusi. OKUCIUTENb U BOCCTAHOBUTEIb.
OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMK B IPUPOJIE, IPOU3BOJCTBEHHBIX MPOIECCaX U
KU3ZHEJEATEIIbHOCTH OpraHu3MoB. OKUCIUTEIbHO-BOCCTAHOBUTENIBbHBIN NOTeHIMa cpelibl. CocTaBieHue u
YpaBHUBAHHUE OKUCIUTEIHLHO-BOCCTAHOBUTEIHHBIX PEAKIIUNA METOIOM 3JIEKTPOHHOTO Oananca. TunuyHbie
HEOPraHMYECKHE OKUCIUTEIN U BOCCTAHOBUTENH. DJIEKTPOIU3 PACTBOPOB U PACILIIABOB COJIEH.

Tema 2.2. DnexTponurnyeckas
JMCCOLMALUs U HOHHBI 0OMEH

Teopernueckoe o0yueHue

Teopust snexTponuTHUeckoil aucconmanuu. Peaknuu noHHOro obmeHa. CocTaBlieHHE peakiuii MOHHOTO
oOMeHa IMyTeM COCTaBJIECHUS UX MOJIHBIX U COKPAIICHHBIX HOHHBIX YPABHEHUH.

TMupponus conelt. 3HaueHHe THAPOIU3a B OMOJIOTHYECKUX OOMEHHBIX Mpolieccax. [[puMeHeHne ruaponsa B
IPOMBIIUIEHHOCTH.

JlaGopaTopHble 3aHATHSA

JlaGopatopHas pabota «Peakiuu ruipoiansay.
HccnenoBanue cpeabl pacTBOPOB COJIeH, 00pa30BAHHBIX CHIIBHBIMHU M CIA0BIMH ITPOTONINTAMH, M UX PEaKIUi
C pacTBOpaMHU IIEJI0YM U KapOoHaTa HaTpus. CocTaBIEHUE PEAKIM THIPOIN3a COJICH.

Paspgea 3.

CTpoeHne M CBOMCTBA HEOPraHu4eCKMX BE€IIECTB

25

Tema 3.1. Knaccuduxkarus,
HOMEHKJIATYpa U CTPOCHHE
HEOPTaHMYECKUX BEIECTB

TeopeTnyeckoe o0yueHue

[IpeameT Heopranmveckoit xumun. B3anmMocBs3b Heoprannueckux Bemects. Kimaccudukarus
HCOPTaHNYCCKUX BCIICCTB. HpOCTble U CJIOKHBIC BCIIIECTBA. OCHOBHBIE KJIAaCChI CIIOKHBIX BCIIIECCTB (OKCI/I,Z[BI,
TUAPOKCHUBI, KUCIIOTHI, coH). HoMeHknaTypa u Ha3BaHHuE HEOPTaHUYECKUX BEUIECTB UCXOIS U3 UX
XUMHUYECKON (hOPMYIIBI MM COCTABICHUE XUMUYECKOH (hOpMYyIIbl HCXO/s N3 HA3BaHUS BEIECTBA 1O




MEXIYHAPOAHOU MUIIU TPUBUAIBHOW HOMEHKIIATYPE.

Mexmorekysipabie B3auMoaencTeus. KpucramioruapaTtel. ArperaTHble COCTOSIHUS BEIIIECTBA.
Kpucrammmyeckue n amop¢Hbie BelecTBa. THITBI KPUCTAIUTMYECKUX PELIETOK (ATOMHAs!, MOJICKYJIIpHAS,
MOHHAsI, METAJTTNYECKast). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKOI
pemetku. [IprunHBl MHOr000pa3us BEIIECTB.

CoBpeMeHHbIE TPEACTABICHUS O CTPOEHUM TBEPABIX, KHUAKUX UM ra3oo0pa3Hbix BemecTB. JKuukue
KPUCTAJUIBIL.

IIpakTnyeckue 3aHATHS

Pemenue 3amay Ha pacdyeT MaccoBOW JOJU (MacChl) XMMHYECKOTO 3JIEMEHTa (COCIUHEHHS) B MOJICKYJIE
(cmecn).

Pemrenne mnpakTHUECKUX 3aJaHUN 1O KJIACCU(PUKAIMHM, HOMEHKJIATYpE M XHMHYECKHM (opMmyam
HEOPTaHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB (HA3bIBATh M COCTABIATH (DOPMYIIBI XUMUYECKUX BEIIECTB,
OTIPEeNeNATh IPUHAICKHOCTD K KJIacCy).

Hcrounnkn xumudeckoil wHpOpManuu (HaydHas M y4eOHO-HAy4Has JIMTEpaTypa, CPElICTBA MAacCOBOM
nHdopmaruu, cerb HMHTepHeT W npyrue). [lonck wHbOpManmuu 1O Ha3BaHHWAM, HIACHTU(PHUKATOPAM,
CTPYKTYPHBIM hopmyiiam.

Tema 3.2. OU3NKO-XUMHUISCKHE
CBOMCTBA HEOPraHUYECKUX
BCIIIECTB

TeopeTnyeckoe o0yueHue

Mertamner. OOmue ¢u3nueckue W XUMHUYECKHE CBOHCTBAa MeTawioB. CrocoObl TonyueHUs. 3HAuYCHUE
METAJJIOB U HEMETAJVIOB B MPHUPOJIE M KU3HEACATEIIbHOCTH YEJIOBEKa U OpraHu3MoB. Koppo3usi MeTalioB:
BUJIbI KOPPO3UH, CIIOCOOBI 3aIIUTH METAIIOB OT KOPPO3UH.

Hemeramnpl. O0uiue ¢puznueckre 1 XMMUYECKHE CBOMCTBA HEMETAUIOB. TUMMYHBIE CBOMCTBA MeTa/ioB [Y—
YII rpymnn. Kraccudukanus M HOMEHKIATypa COEAMHEHHH HemeTaioB. KpyroBopoTbl OHOT€HHBIX
3JIEMEHTOB B MIPUPOJE.

XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIIECTB (OKCUJIOB, TUIPOKCUIOB, KUCIIOT,
coJiel U ap.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MTPOCTHIX BEIIECTB, BOJOPOIHBIX COSANHEHNUH,

BBICHIMX OKCHJIOB U THAPOKCHJIOB.

IIpakTH4eckne 3aHATHA

CocraBiieHHe ypaBHEHUH XUMUYECKUX PEAKLIUM C yH4aCTHEM IPOCTHIX U CIOXKHBIX HEOPTaHUYECKHUX BEIECTB:
OKCHJIOB METaJVIOB, HEMETAJUIOB M aM(OTEpHBIX HJIEMEHTOB; HEOPTaHMYECKUX KHUCIIOT, OCHOBAaHHHA H
aM(OTEpHBIX THIPOKCHUJIOB, HEOPTaHUYECKHUX COJIEH, XapaKTepU3YIOLUX X CBONCTBA.

Pemenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKHUX 3a/laHUI HA CBOMICTBA M MOJYyUYEHUE HEOPTAHUUECKUX
BEIIECTB.

JlabopaTopHble 3aHATHSA

JlaboparopHas paboTta «CBOHCTBa METAJIIOB U HEMETAIIIIOBY.
HccnenoBanne  (GU3MYECKUX W XMMHYECKMX CBOWCTB METaUIOB M HEMeTauioB.  PereHue




SKCIICPUMCHTAJIbHBIX 3aJa4 110 CBOMCTBAM XHMMMYECKMM CBOMCTBaM METAIOB U HEMCTAJJIOB, II0
PaCIIO3HABAHUIO U ITOJTYYCHUIO COC,I[I/IHCHI/Iﬁ METAJIJIOB 1 HEMETAJIJIOB.

Tema 3.3. IIpousBoactBo Teopernueckoe o0yueHue 6

HCOPraHM4ICCKUX BCIICCTB. OOmue mnpencTaBlIeHUs] O IMPOMBIIUIEHHBIX CIIOCO0aX MHOMy4eHHs XMMHUECKMX BELIECTB (Ha IpuUMepe

3HaueHUE ¥ IPUMEHEHHE B OBITY |IpOM3BOACTBA aMMHUAKa, CEPHON KUCIIOTHI).

W Ha IIPOM3BOJCTBC Uepnas u nBetHas Merauryprus. [IpakTudyeckoe NPUMEHEHHE DJIEKTPOJIM3a Ul IOJYYEHUs INEIOYHBIX,
HIEJIOYHO3EMETBHBIX METAJUIOB U amtOMUHUSA. CTEKIIO U CUIIMKATHAs! TPOMBILUIEHHOCTD.
[TpoGema 0TX0I0B M TOOOYHBIX TPOAYKTOB.
IIpakTnyeckue 3aHATHS 2
Pemenune npakTUKO-OpUEHTUPOBAHHBIX 33JaHUM O POJIM HEOPraHMYECKONM XMMHU B Pa3BUTUU MEAMIIMHBI,
CO3/IaHMM HOBBIX MaTepUaoB (B CTPOUTENIHCTBE U AP. OTPACIAX MPOMBIIUIEHHOCTH), HOBBIX MCTOYHHUKOB
SHEpPruu (AIbTEPHATUBHBIC MCTOYHUKH HHEPTUHU) B PEIICHUU MPOOJIEM SKOJIOTHYECKOM, SJHEPreTHUECKONU U
[IHIIEBON OE30IMaCHOCTH.

Paznen 4. CTpoeHue 1 CBOHCTBA OPraHU4eCcKUX BelleCTB 24

Tema 4.1. Knaccuduxarus, Teoperuueckoe o0yueHue 6

CTPOCHUE 1 HOMCHKIIATypa [IpenMet oprannyeckoil XumMuu. B3aMOCBs3b HEOPraHUYECKUX U OPTaHUYECKUX BEIIECTB.

OpPraHM9CCKUX BCIECTB XHMHYECKOE CTPOECHUE KaK NOPSAJOK COEUHEHHSI aTOMOB B MOJIEKYJIE COIJIACHO MX BaJEHTHOCTU. OCHOBHBIE
MOJIOKEHUSI TEOPUU XUMHYECKOTO CTPOCHMSI OpraHuyeckux coenuHeHuidi A.M. BbytnepoBa. YrieponaHslii
CKEJIET OpraHMYECKON MoJIeKydbl. MOJIEKYJSIpHbBIE U CTPYKTYpHblE (pa3BEpHYThIE, COKpAILlEHHBIE)
XUMHUYecKre (GopMyJibl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHYECKOrO CTpOeHHUs Mojekyi. M3omepus u
U30MEPHI (CTPYKTYpHasi, reoMeTprueckas (Iuc-rpaHc-u3omepusi). KpaTHOCTh XMMHYECKOH CBSI3H.
[TonsitTue o QyHKIMOHANBHOW Tpymme. [lpuHIUNBI KIacCHPUKAIMK  OPTAaHUYECKUX  COCAMHEHUH.
MexyHapoaHasi HOMEHKJIaTypa ¥ NPUHIMIIBI HOMEHKJIATYPbl OPIraHUUYECKUX COEANHEHUH.
IIpakTnyeckue 3aHATHS 2
Homenknatypa oOpraHMYecKMX COCAMHEHHUH OTIENbHBIX KJIacCOB (HACHIIIEHHbIC, HEHACHIINICHHbIE W
apoOMaTUYeCKHUe YTIEBOAOPOABI, CIUPTHI, (DEHOJNBI, ANbICTHAbI, KETOHBI, KapOOHOBBIE KHCIOTHI M [p.)
CocraBieHre MOJHBIX U COKPAIICHHBIX CTPYKTYPHBIX (JOPMYJI OPraHUYECKUX BEUIECTB OTHEIbHBIX KIJIACCOB,
UCTONB3Yys MX Ha3BaHMA IO CHCTEMaTHMYecKod HOMeHKinarype. Pacuersl mpocreiimeit  Gopmyibl
OpraHUYECKON MOJIEKYJIbI, UCXOJsl U3 AJIEMEHTHOr0 cocTana (B %).

Tema 4.2. CpoiicTBa Teoperuueckoe o0yueHue 6

OpraHNUYeCKUX COCTUHEHUHN




OU3UKO-XMMUYECKHE CBOMCTBA OpPraHWYECKMX COCIUHEHMH  OTHENBHBIX  KIAccoB  (0COOEHHOCTH
KJaccu(UKalMd U HOMEHKJIATypbl BHYTPH Kjacca,; TOMOJOIMYECKUH pax M oOuias Gopmyna; U30MEpHs;
¢u3nueckre CBONCTBA; XUMHUECKUE CBOMCTBA; CIIOCOOBI OTYUYCHHUS):

— TMpeAcibHBIE yriaeBonoponabl. ['opeHMe MeTaHa Kak OIMH U3 OCHOBHBIX MCTOYHHMKOB TEIUIA B
NPOMBIIIJICHHOCTH U ObITy. CBOHCTBa NMPUPOIHBIX YIIEBOJAOPOIOB, HAXOXKACHUE B MPUPOJIE U MPHUMEHEHHE
aJIKaHOB;

— HENpPEIEIbHbIE U apOMAaTUYECKHUE yIieBoAopoAbl. llommMepusanus 3TUieHa KaKk OCHOBHOE HallpaBIICHUE
€ro MCIOJb30BaHUA. ['OpeHMEe aleTHIeHa KaKk MCTOYHHMK BBICOKOTEMIIEPATYPHOIO IUIAMEHH [UIsl CBAPKHU H
PE3KH METaJUIOB;

— KHCIIOpPOJCOEpKallMe COEAMHEHUs (COMPTBI M NPOCTble APUPBL, (EHONBI, AIbJAETUABI U KETOHBHI,
KapOOHOBBIE KHCIOTBI M WX NPOU3BOAHBIEC). [IpakTHueckoe NpPUMEHEHHE STHICHIIMKOIS, TJIHMIEPHHA,
¢denona. [IpumeHenue Qopmanbaeruna, aneraibIeruja, YKCyCHOH KHUCIOTHl. MblIa Kak COJIM BBICIIUX
KapOOHOBBIX KUCIIOT. MOIOIIME CBOWCTBA MbLIIA;

— a30TCOo/IepIKAIINE COSTUHECHUS (AMUHBI 1 aMUHOKHUCIIOTBI, OCJIKH).

Knaccudukanms ©  0COOEHHOCTM  OpPraHMYECKMX peakuui. PeaknuoHHble IIeHTpBl.  Panukasl.
[IepBOHaYaJIbHBIC MOHATHUS O TUIIAX U MEXAHU3MaX OPraHUYECKUX PEaKLIHM.

IIpakTH4eckne 3aHATHA

Pemenue nenoyvex npespalieHnii Ha TEHETUYECKYIO CBSA3b MEK/Y KJIacCaMHU OPTaHUYECKUX COEIMHEHUH C
COCTaBJICHMEM HAa3BAHUN OPraHMYECKUX COCTMHEHUH MO TPUBHAIBHON WM MEXIYyHAPOIHOU
CHUCTEMaTUYECKOM HOMEHKJIaType. PelleHne pacueTHbIX 3a1a4 110 yPAaBHEHUSAM PEAKLIUM C y4acTHEM
OpraHWYECKHUX BEIIECTB.

JlaGopaTopHble 3aHATHSA

JlaGopatopHas pabota «IlodydeHne 3TuIeHa 1 U3y4eHUE ero CBOUCTBY.

[TonyyeHnue 3TusI€HA U3 3TaHOJA B 1a00OPATOPUU U U3YUYEHHE €ro (PU3NUECKHX U XUMUUYECKUX CBOUCTB.
CocraBieHne peakiuil NpUCOEIMHEHUS U OKUCIIEHUS Ha IpUMepe 3TUIIeHa. PellieHne pacueTHbIX 3a1a4 ¢
VICII0JIb30BaHUEM IUIOTHOCTH I'a30B IO BOJOPOAY M BO3YXY.

Tema 4.3. Opranuueckue

TeopeTnueckoe o0yueHue
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BCIICCTBA B )KUBHCACATCIbHOCTHU
yenoseka. [Ipon3BocTBo u
IIPUMEHEHNE OPraHUIECKUX
BEIIIECTB B MPOMBIIIICHHOCTH

Buooprannueckue coenuHenus. [Ipumenenue u Onojgoruyeckast pojib yrieBoaoB. OKUCIEHUE YTIEBOAOB —
UCTOYHUK SHEPIHH KUBBIX OpraHu3mMoB. O01acTu MpUMEHEHHUs] aMUHOKHCIIOT. [IpeBpalienns 6eIKoB MU
B opranusMe. buonornueckue Qpynkunu OenxoB. buomormueckue ¢yHkmu xKupoB. Ponb opraHnndeckoit
XUMUHU B PEHICHUH TIPOOJIEM MUIIEeBONH 0€30MTacCHOCTH.

HyxnenHoBble KUCIOTHL: cocTaB U cTpoeHue. Ctpoenue HykieoTu10B. CoctaB HykiaeMHOBbIX kuciaot (JIHK,
PHK). Ponb HyKJIEHHOBBIX KHCIIOT B )KU3HEACITEIBHOCTA OPTaHU3MOB.

[Tpou3BoACTBO OPraHMYECKUX BELIECTB: MPOM3BOJCTBO MeTaHOJa, mepepadorka Hedru. [lomudrTuieH kak
KPYIHOTOHHAXHBI MPOIYKT XHMHYECKOro mpous3BoicTBa. [IpumeHenue stuneHa. IlpousBoactso u
IpUMEHEHHE KayyyKa U Pe3UHBL.

CuHTeTHYEeCKHE M HCKYCCTBEHHBIC BOJIOKHA, MX CTpOEHME, CBOHCTBA. [IpakTHueckoe HCHOIb30BaHUE
BOJIOKOH. CHHTETHYECKHE TICHKHU: W30JISALUS Ui IPOBOIOB, MEMOPAHBI JIJIs1 OTIPECHEHUS BOJIbI, 3aIIUTHBIC
IUIGHKA JJI1 aBTOMOOWJIEH, IJIacThlpd, XHUpypruyeckue MoBs3kd. HoBble TEXHOJOTMM JasbHEHIero
COBEPILECHCTBOBAHUS MOJIMMEPHBIX MaTEPUATIOB.

Ponp oprannueckoil XMMuu B peIIeHUH po0JieM SHepreTuYeckoi 6€30aCHOCTH, B pa3BUTUH MEAULIMHBL,
CO3JIaHMH HOBBIX MAaTEpHAJIOB, HOBBIX HCTOYHHUKOB YHEPIUH (QIbTEPHATUBHBIC HICTOUHUKU YHEPTUH).

IIpakTH4eckne 3aHATHA

Penrenue npakTHKO-OPHEHTUPOBAHHBIX 3aaHUHN 110 COCTABIICHHIO XUMHUECKUX PEAKIINH, OTPaKAIOITIX
XUMHUYECKYI0 aKTUBHOCTh OPTaHUYECKUX COSTMHEHUN B PA3IMYHBIX cpeaax (MPUPOTHBIX, OMOTOTUIECKUX,
TEXHOTCHHBIX ).

Pazgea 5.

KuneTnyeckue u TepMOAUHAMUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUSI XUMHUYECKUX PeaKIuii

17

Tema 5.1. Kuneruueckue
3aKOHOMEPHOCTH MPOTEKAHUS
XUMHYECKUX PEAKIUI

TeopeTnueckoe ooyueHue

Xumnueckue peakuuu. Knaccupukanus XUMHYECKMX peakuMid: 1mo (a3oBOMy cOCTaBy (FOMOIEHHbBIE U
TeTEPOreHHBIE), 10 UCIIOIb30BAHUIO KaTaanu3aTopa (KaTaTMTUYECKHE U HEKATATUTUUECKHUE).

CKOpOCTh peakluu, €€ 3aBUCHUMOCTb OT pa3InYHbIX (PaKTOPOB: MPUPOABI PEATHPYIOIIUX BEILECTB,
KOHIICHTPALMN pPearupyroux BeIIecTB, TeMmeparypsl (mpaBwio Baut-I'odda), miomanm peakunoHHOM
IOBEPXHOCTH, HAJTMYMS KaTanu3aropa. Poib karanu3aropoB B IPUPOJIE U MPOMBIIIJIEHHOM NIPOU3BOCTBE.
OHeprus akTHBallMM. AKTUBHpPOBaHHBIM KoMiulekc. Karammzaropbl u katanus. Ponp kaTanmsaTtopoB B
IPUPOJIE U MPOMBIIIJIEHHOM IPOU3BOICTBE.

JlabopaTopHble 3aHATHS

N3ydeHnue 3aBUCUMOCTH CKOPOCTH XMMHYECKOM pPEaKUUU OT KOHILIEHTPAIMH PEarupyromrX BEIIECTB M
TeMITEPaTypHL.

JlaGopatopHasi paboTa Ha BEIOOD:

1. Jlaboparopnas pabora «OrmnpeeneHne 3aBUCHMOCTH CKOPOCTH PEaKIMU OT KOHICHTPAIMH Pearupyroniux
BemecTBy. VccienoBanue 3aBUCUMOCTH CKOPOCTH PEaKLUUU OT KOHIEeHTpauuu. OmnpeneneHue KOHCTAHTHI
CKOPOCTH PEaKINH IpahuIecKuM METOIOM.
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2. JJaboparopnast pabora «Onpe/eneHre 3aBUCHMOCTH CKOPOCTH peakIiK OT TeMIepaTypbl». MccienoBanue
3aBUCUMOCTH CKOPOCTH PEAKIMH OT TeMIepaTyphl. Pacuer sHeprun akTUBAIUU PEAKIIUH.

Penienne nmpakTUKO-OPMEHTUPOBAHHBIX 3a/laHUM HA aHaIM3 (PAKTOPOB, BIUSAIOUIMX HA U3MEHEHHE CKOPOCTH
XUMHYECKOW PEaKInu.

Tema 5.2. Tepmoaunamuueckue
3aKOHOMEPHOCTH NPOTEKaHM
XUMUYECKUX PEAKLIUN.
PaBHOBecne XUMHUYECKUX
peakuuii

TeopeTnueckoe ooyueHue

Knaccudukanus XuMHUeCKUX peakuuii: Mo TemioBoMy 3PQexTy (3K30TepMHUUECKUE, IHIOTEPMHUUYECKHE), 110
obpatumocTu (oOpaTuMbie U HeoOpaTuMbIe). TernmoBsie 3P HEeKThl XUMUUECKUX peakiui. TepMoXuMuuecKkue
ypaBHeHUs. OOpaTUMOCTh peakiuii. XUMUYECKOE PAaBHOBECHE M €r0 CMEIICHUE O] ICHCTBUEM Pa3InIHBIX
dakToOpoB (KOHIICHTpAIMsl PEAareHTOB WM IMPOIYyKTOB pEaKIWW, AABIICHUE, TeMIlepaTypa) JUisl CO3JaHUs
ONTUMAJIBHBIX YCIOBUM MPOTEKAHUS XMMHUECKHUX MPOIIECCOB.

[TonsTie 06 »HTANBNUU U HTpOHH. JHeprus ['nboca. 3akon ['ecca u cnepcTBus U3 Hero. Ponb cMereHus
paBHOBECHSI B TEXHOJOTHYECKUX MPOLIECCax.

IIpakTH4eckne 3aHATHA

[punnun Jle Ilarense. Biusnue paznuyHbix (akTopoB Ha U3MEHEHNE PAaBHOBECUSI XUMUUECKUX PEAKIIHA.
3aKOH ACHCTBYIONIMX MACC U KOHCTAaHTa XMMHUYECKOTO paBHOBecHs. PacyeTbl paBHOBECHBIX KOHIIEHTpaIUid
pearupyromumx BeniecTB U MpoIyKToB peakuuii. Pacuers! TemnoBoro s dexra peakuuu.

Pelienne npakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha npuMeHeHue npuHiuna Jle-1llatenbe st HaxoXaAEHUA
HaIpaBJICHUS] CMELICHUS PAaBHOBECHS] XUMHUECKOM peakIMy U aHalu3 (PaKTOpOB, BIUSIOMIMX HA CMEILCHHE
XUMHUYECKOTO PABHOBECHSI.

JlabopaTopHble 3aHATHS

JlaboparopHas paboTa «3ydyeHre BIUSHUS pa3TUIHBIX (PAKTOPOB HA CMENICHUE XUMHUECKOTO PABHOBECHUS.
HccnenoBanue BIUSHUS U3MEHEHUS KOHIIEHTPAIMHU BEIIECTB, PEAKIIUU CPEIbl M TEMIIEpaTyphl Ha CMEIICHUE
XUMHUYECKOro paBHOBecHs. CpaBHEHHE MOIYUYEHHBIX PE3YJIbTATOB C TEOPETHYECKH MPOTHO3UPYEMBIMHM Ha
ocHoBe npuHimna Jle [larense.

Pasgea 6.

JducnepcHblie cucTEMBI

Tema 6.1. J{lucnepcHble cucTEMBI
U (aKTOpbl UX YCTONYUBOCTH

Teopernueckoe o0yueHue

JucnepcHele cuctemsl. Kosnongaele cuctemsl. VICTUHHBIE pacTBOPHI.

PactBopenne kak ¢u3uKo-XxuMHU4ecKuid Tmporecc. PactBopbl. CrocoObl TPHUTOTOBJICHHS PacTBOPOB.
PaCTBOpI/IMOCTb. MaccoBas A0JIs1 paCTBOPCHHOI'O BCIICCTBA. HpelleJII:HO AONYCTHUMBIC KOHICHTpAIIUU U HUX
HCIIOJIb30BaHUE B OLIEHKE SKOJIOTMUECKOl 0€30MacHOCTH.

Knaccudukanus aucnepcHbix cucteM mo cocraBy. CTpoeHHe U (akTOpbl YCTOWYMBOCTH AMCIEPCHBIX
cucteM. Pacmo3HaBaHMe MCTHHHBIX PacTBOPOB, KOJUIOMIHBIX PAaCTBOPOB U TI'PYOOJUCHEPCHBIX CHUCTEM.
Crpoenne wmmunemisl. PaccenBaHue cBeTa NpU IPOXOXKACHUUM CBETOBOIO IIy4YKa YEpe3 ONTHYECKH
HeoHOpoIHYI0 cpeny (dddexra Tunmans).
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IIpakTnyeckue 3aHATHS 1
Pemenue 3a1ay Ha IPUTOTOBIIEHUE PACTBOPOB.
Penienre mpakTUKO-OPUEHTUPOBAHHBIX PACYETHBIX 3aJaHUN Ha JUCHEPCHBIC CHCTEMBI, UCIOJIb3YEMBIC B
OBITOBOM W TPOM3BOICTBEHHOW JEATEIPHOCTU YEJIOBEKAa, C TO3UIUA HKOJIOTUYECKON Oe30MacHOCTH
MOCJICJICTBHI M TPAMOTHBIX pelieHu Mpo0JieM, CBI3aHHBIX C XUMHEH.
Tema 6.2. MccnenoBanue JlabopaTopHble 3aHsATHSI 2
CBOMCTB JIMCIIEPCHBIX chCTeM Ut [JTaGopaTopHas pabota «I[IpuroToBiieHHE PacTBOPOBY.
UX MIECHTHUKAIUH [IpuroToBnenue pacTBOPOB 3aJaHHON (MOJIIPHOW) KOHLEHTpaUMH (C MPaKTUKO-OPUEHTHPOBAHHBIMU
BOIPOCAMH), OIIPECIIEHUE CPE/Ibl BOJHBIX PACTBOPOB.
JlaGopatopHas pabota «lccnenoBanue AUCTIEPCHBIX CUCTEM.
[IpuroroBneHue M U3y4YEHHE CBOWCTB JUCIEPCHBIX CHCTEM pAa3HBIX BHUIOB: CYCIICH3MM, DMYJIbCHH,
KOJUIOUIHOTO pacTBopa. CpaBHEHHE CBOMCTB MCTUHHBIX U KOJIJIOWJHBIX PACTBOPOB, BBISABIEHUE OCHOBHBIX
pa3IMYui MEXK]1y HUMH.
Paznea 7. KadecTBeHHbIe peakniiu 00HAPYKeHHS] HEOPraHNYEeCKUX M OPraHMYeCKHUX BellecTB 6
Tema 7.1. OOHapyxeHHE IIpakTn4yeckune 3aHATHA 1
HCOPraHMICCKHX KaTHOHOB H KauecTBeHHBIE XUMUYECKHE PEAKLIUH, XapaKTEPHBIE JJIs1 OOHAPYKEHHUS HEOPTaHUUECKUX BEUIECTB (KaTHOHOB
aHHOHOB 1 annoHoB). CocTaBJICHHE YpaBHEHUN peakiuii oOHapyKeHUs KaTHOHOB [-VI rpynm u aHHOHOB, B T.4. B
MOJICKYJISIPHOM U HOHHOM (popMax.
Peakiiun oOHapyKeHUsI HEOPIraHUYECKHUX BEILIECTB B PEATIbHBIX 00BEKTaX OKPYIKarOIIEH Cpesibl.
JlaGopaTopHble 3aHATHSA 2
OOHapykeHre HEOPraHUYECKUX BelecTB (KaTHOHOB [-VI rpynn uiim aHHOHOB) € MCTIOJIb30BaHUEM
KaUECTBEHHBIX AHAJTUTUUYECKUX PEAKIIUM.
JlaGopaTopHas paboTa Ha BBEIOOD:
1. JTaboparopHas paboTa «AHaTUTHYECKHE PeaKIUMU KaTHOHOB [-VI rpymm».
[TpoBeneHne KaueCTBEHHBIX peaKklUil, NCIIOIb3yEMBIX JUIsl OOHAPYKEHUsI KaTUOHOB | rpynmsl (Kanus, HaTpus,
MmarHusi, aMMoHus), Il rpynmnsl Ha npumepe Oapus, 111 rpynns! — cBunna, [V rpynmns! — anoMuHus,
V rpynmsl — xkene3a (II u II1), VI rpynmer — Hukens. Onucanue HaOII0JaeMbIX SBIICHUM U COCTABIICHUE
XUMUYECKUX PEAKLIUU.
2. JJabopaTopHasi paboTa « AHATUTHYECKUE PEAKIIUH AaHUOHOBY.
[IpoBeneHne KaueCTBEHHBIX peaKLUi, HCIOIb3YyEMBIX JUUIsl OOHApYKEeHUsI aHMOHOB: KapOoHara, (ocdara,
cynbdara, cynbduaa, HuTpaTa, xjaopuaa u 1p. Onvcanue HabIIOJaeMbIX SIBICHUH U COCTABJICHUE
XUMUYECKUX PEAKLIUM.
Tema 7.2. OOHapyxeHHE
IIpakTH4eckne 3aHATHA 1

OpPraHN4Y€CKUX BCIICCTB
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OTACJIBHBIX KJIAaCCOB C
HCIIOJIb30BAaHUEM KAa4eCTBEHHBIX
peakuuii

KauecTBeHHBIE XUMUYECKHE PEAKLINH, XapaKTEPHBIE JJIsi OOHAPYKEHUS OTJCIBHBIX KJIACCOB OPraHUYECKUX
COeIMHEHUI: (EHOJIOB, albAECTHAOB, KpaxMasa, YKCyCHONW KUCIOThI, aMUHOKHUCIIOT U JIp.

Jlenatypanus 6eKOB IPH HarpEeBaHHUH, I[BETHBIE PEAKIIUU OETIKOB.

CocTaBiieHHE KaYeCTBEHHBIX peakluii 0OHAPYKEHHSI OPraHUYECKUX COeTMHEHUN OTJEJIbHBIX KJIACCOB.

JlaGopaTopHble 3aHATHSA

OOHapyKeHne OpraHMYECKUX COCAMHEHUI OTAEIbHBIX KIacCOB.

JlaGopaTopHas paboTa Ha BBEIOOD:

1. JTaboparopHas pabota «KauecTBeHHbIE peaklIMK Ha OT/ENIbHbIE KJIACChl OPraHUYECKUX BEIIECTBY.
[IpoBeneHne Ka4eCTBEHHBIX PEAKLUH, UCTIONB3YyEMBIX U1l OOHAPYKEHHS OPTaHWYECKUX BEIECTB PA3IMYHBIX
KJIaCCOB: (PEHOJIOB, JIbJIETU/IOB, Kpaxmasa, YKCYCHOM KUCIOThI, aMUHOKHCIIOT, OeNnKoB U 1p. Onucanue
HaOJI0JaeMBIX SBJICHUI U COCTABICHNE XUMUYECKUX PEAKIIUN W/UIH CXEM.

2. JJaboparopHas pabota «KauecTBeHHBbIH aHAIN3 OPraHUYECKUX COSTMHEHUN 10 (PYHKIIMOHAIBHBIM
TpyIIIam.

[IpoBeneHne KaueCTBEHHBIX PEAaKLUi, UCIOIb3YEMBIX JIJIsl pacTiO3HABAHMSI OPTaHUYECKHUX BEILIECTB
OTAEIBHBIX KJIACCOB IO ()YHKIMOHAIBHBIM IPYTIIIaM: Ha TPUMEPE AMUHOKHUCIIOT ¥ KapOOHOBBIX KHCIIOT,
CIHUPTOB U (PEHOJIOB, aJIBAETHI0B U KETOHOB. OnUcaHue Ha0II0JaeMbIX SBJICHUN U COCTABICHUE XUMUYECKUX
peaKIMil U/UJIH CXEM.

Pazgea 8.

Xumus B ObITY M IPOM3BOJCTBEHHOM 1€eSITEJIbHOCTH YeJIOBeKa

Tema 8.1.

IIpakTnyeckue 3aHATHS

Xumus B ObITY U
MPOU3BOACTBEHHOMN
NS TEeTbHOCTH YeJIOBEKa

DKoJIorudeckasi 0e30macHOCTh MOCIEACTBUN OBITOBOM M ITPOM3BOJACTBEHHOM IEATEILHOCTH YEJIOBEKa,
CBSI3aHHAS C TIepepabOTKOM BEIIECTB; MOUCK M aHATN3 XUMHUYECKON HHPOPMAIINH U3 PA3TUIHBIX HCTOYHUKOB
(HayuyHas ¥ yaeOHO-Hay4YHas JTUTEpaTypa, CpecTBa MaccoBor nHpopmaluu, ceth UHTepHET U npyTHe).
Keticel (c yueTroMm Oyayieit mpodeccuoHaNbHOM NesITeIbHOCTH) Ha aHAIN3 HH(POPMAIIUU O
IIPOU3BOJICTBEHHON JIESTENLHOCTH YEJIOBEKa, CBA3aHHOM C MepepadoTKON U MOJTyYEeHHEM BEIECTB, a TAKKE C
IKOJIOTHYECKOH 0€30MacHOCTHIO.

3amuTa keiica: [IpeacraBieHue pe3yibTaToB pENICHHs] KEHCOB (BBICTYIUICHHE C TPE3CHTAIINECH )

Paznen 9.1. UcciienoBanue 1 XUMUYeCKUl aHAJIN3 00beKTOB OHoChepbl

40

Tema 9.1.1. OcHOBEI

JlaGopaTopHble 3aHATHSA

1ab0paTOPHOM MTPAKTUKH B
npodeccuoHaTbHBIX
nmabopaTopusix

JlaGopatopHas pabota «OCHOBBI J1a0OPATOPHOM MPAKTHKID.
JlabopaTopHas rmocya 1 XUMHYecKe peakTiBbl. OCHOBHBIE TabopaTopHbIe onepanuu. JlaboparopHoe
o0opynoBanue. TexHnka 6€30MaCHOCTH U MpaBuiia paboThl (ITOBEICHHs) B J1a00paToOpuu.

IIpakTnyeckue 3aHATHS

BbIMoTHEHHE THITOBBIX PACUETOB 110 TEMATHKE SKCIIEPUMEHTA (BBIXO/I MPOJIYKTa PEaKIMH, Macca HaBECKH,
00BEM PaACTBOPUTES).
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O06paboTka JaHHBIX, aHATH3 U OLIEHKA UX JOCTOBEPHOCTHU (BBIYMCICHUE CPEAHETO 3HAUCHUS
9KCIIEPUMEHTAIBHBIX JAHHBIX, TIOTPEITHOCTH).

[IpencraBnenue pe3ynbTaToOB SKCIEPUMEHTA B pa3nu4HON hopme (Tabnuma, rpaduk, oTyeT, JOKIa,
MIPE3CHTAIINS ).

Tema 9.1.2. XuMHUuecKkuii aHains
po0 BOJIBI

TeopeTnueckoe ooyueHue

Knaccudukanus npo0 Bob! 0 BUAY ¥ HA3HAYCHHUIO, HCXO/S U3 €€ XUMUYECKOTO COCTaBa.
OpranosenTiHyeckre CBOICTBA (3amax, Mpo3pavHOCTh, IBETHOCTh, MyTHOCTH) BOJbI. KnciotHoCTh 1
IIEJI0YHOCTH BOAbL. pH cpensl U MeTo bl ee onpeaencHus. JKecTKOCTh BOABI U METO/BI €€ OIpe/IeIICHUsI.
CymHocTs MeTOZa TUTPOBAHUS.

Bunpl xecTKoCTH BO/BI (BpeMEHHAs U MOCTOSIHHAS). JKECTKOCTh BOJIBI KaK MPUYHMHA BBIMAJICHUS OCaIKOB WIIN
00pa30BaHUs COJICOTIONKEHUN, IMEIOLIX MECTO B OBITY U Ha IPOM3BOJICTBE.

Cocras coeil, BBI3BIBAIOIINX KECTKOCTh BOABI. XMMUYECKHE MPOIECCHI, yCTPAHSIOIINE KECTKOCTh BOJIBL.
YpaBHEHUS XUMHUECKUX PEAKLIUN, HIUTIOCTPUPYIOUINX MPOLECCHI, TPOUCXOASIINE ITPH YCTPAHEHUH
KECTKOCTH. Y CTpaHEHNE BPEMEHHO KEeCTKOCTH OBITOBBIMU M XUMHUYECKHMH crioco0amu. CriocoOs!
yCTPaHEHUs TOCTOSIHHON YKECTKOCTH.

IpakTnyeckue 3aHATHS

CriocoObI BeIpaXKeHHST KOHIIEHTPAIIMK PACTBOPOB: MAacCOBas J10JIsl pACTBOPEHHOTO BEIIECTBA, MOJIIPHAS U
MOJIsUIIbHAsI KOHIEeHTpaluu. Tutp pactBopa. Penienue npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUM
Ha pacyeT KOHIICHTPAIUN 3arps3HSIONINX BEIIECTB U UX CPABHEHHE C MPEETHHO IOy CTHMBIMH
koHueHtpanusamu (I1J1K).

JlaGopaTopHble 3aHATHSA

HccnenoBanne XUMHUYECKOTO COCTaBa MpoO BOJIBI.

JlaGopatopHasi paboTa Ha BEIOOP:

1. JJTabopaTopHas pabota «O4rCTKa BOIBI OT 3arPsI3HCHUI.

Hcnonb3oBanne METOIOB GHIIBTPOBAHMS U aJICOPOLIUU JJIsI OTICICHHSI 3arpsi3HEHUH B UCCIIeyeMoil mpobe
BO/IbI. BEIOOp METO1a OYMCTKY B 3aBUCUMOCTH OT BH1a 3arpsi3HeHus. CpaBHeHHE 3((HEKTUBHOCTH
Pa3TUYHBIX METOJIOB OYUCTKHU BOJBI B PA3HBIX YCIOBUSAX (B 1a00paTopru, B JOMAIIHUX U MOJEBBIX
YCIIOBHSIX).

2. JlaboparopHas pabota «Onpenenenue pH Boabl 1 €€ KHCIOTHOCTHY.

Omnpenenenne pH cpenpl ¢ MOMOIIBI0 YHUBEPCATFHOTO HHAUKATOpa. Vcrnonbp3oBaHue TUTPOBAHUS IS
oTpenieNieHust KUCIOTHOCTU. Onpenienenne oo1eii KUCIOTHOCTH BOJIbI, pacueT CBOOOIHOM KHCIOTHOCTH.
Omnpenenenne o61Ie 1 cBOOOHON 1en0ouHOCTH. COCTaBJICHHE YPaBHEHUH PEAKIINK, MPOTEKAIOIINX TTPH
OTIpeIeIeHUH KUCIOTHOCTH/ IEIOYHOCTH P00 BOBI. Y CTAaHOBJICHHUE CIIOCOOOB UCIIOIB30BAHUS
HCCJIETIOBAaHHBIX MPOO BOJIBI B )KU3HEIEATEIHHOCTH YEI0BEKa, HA OCHOBE MOJYyUYEHHBIX TaHHBIX O COCTABeE.
3. JJabopaTtopHas pabora «OnpeseneHue 5KeCTKOCTH BOJIbI U CITIOCOOBI €€ YCTPAHCHUSY.
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Crioco0bl yCTpaHeHUs BCEX BHUJIOB JKECTKOCTH B 3aBUCUMOCTHU OT COCTaBa COJICH KEeCTKOCTH. Pemienue
SKCIEPUMEHTAIBLHOM 3a/1a4M Ha BBISIBIICHUE BPEMEHHOMN M MTOCTOSTHHOM K€CTKOCTH BOJbI. OleHKa
BepOHTHOCTI/I yCTpaHeHI/IH BCEX BUIOB XECCTKOCTHU B JOMAIITHUX yC.HOBI/IHX.

Tema 9.1.3. XuMuueckuit
KOHTpPOJIb KaueCcTBa MPOAYKTOB
IIATAHUS

Teopernueckoe o0yueHue

KadecTBeHHBIN XUMHUYECKHI COCTaB MPOAYKTOB MUTaHUs. BemecTBa, danscudumnupyromuye mpoyKThl
IMMUTAaHWUA, U BCUICCTBA, 3arpA3HAIOIIUC MMTPOAYKTHI ITUTAHUA. Onpez[eneHI/Ie 3arpA3HAIOIINX XUMHUYCCKHUX
BEIIECTB B NPOJIYKTaX MUTAHUs, ONpe/ieJIeHHE BEIECTB, HE 3asBJIEHHBIX B COCTABE NPOAYKTOB MUTAHUSI.

IIpakTnyeckue 3aHATHS

OpranuuecKkie ¥ HeOPraHMYECKUE BEIECTBA, BXOIAIINE B COCTAB MPOAYKTOB nuTanus. OnpeaeicHue
cocTaBa OJIIO]T Ha CO/Iep)KaHUEe MaKpO M MUKPO3JIEMEHTOB. M3ydeHne Mpe/yioyKeHHBIX MPernojaBaTesieM O/
Ha TIPeIMET XHMHUYECKOT0 COCTaBa, ONPE/IeICHHUE J0JIel OT CYTOYHONW HOPMBI MaKpO M MUKPO3JIEMEHTOB B
yKa3zaHHOM OJItoIe.

PenieHye mpakTUKO-OPUEHTHPOBAHHBIX 3aJ1a4 110 KYJIHHAPHOH TEMaTHKE Pa3JIMYHbIX THIIOB.

JlabopaTopHble 3aHATHS

HccnenoBanne XMMUYECKOTO COCTaBa MPOAYKTOB ITUTAHUSL.

JlaGopaTopHas paboTa Ha BBEIOOD:

1. JTaboparopHas pabota «OO0HapyKeHHE HUTPATOB B MPOJYKTaX MUTAHUS.

HccnenoBanue MaTepranoB MOIYKOINIECTBEHHBIM METOIOM OIPEACTICHUS HUTPATOB C UCTIOJIb30BAHUEM
TudeHnIaMuta (KOPHETUIOAbI OBOIIEH, JTMCThS M KOUEPBIKKA KaITyCThl, 06 GPYKTOB). AHAIHU3 YPOBHS
3arpsI3HEHUS] HUTPAaTaMH 110 MHTEHCUBHOCTH OKPAIIMBaHUS IPOIYKTOB PEAKIIUH.

2. JJaboparopHas pabota «/ccnenoBanue npoayKTOB MUTAHUS Ha HAJTMYKE YTIIEBOJIOBY.

HccnenoBanne MOJIOYHBIX IPOIYKTOB Ha HaNn4ne Kpaxmana. MceiaenqoBanuie npolyKToB Ha HAIW4ne
TJIFOKO3BI.

Tema 9.1.4. XuMudeckuii aHaanu3
po0 MOYBHI

TeopeTnueckoe ooyueHue

Knaccudukanus nous 1o BUIy ¥ Ha3HAYEHUIO, HCXO/I U3 XUMUYECKOTr0 cocTaBa. aentudukarus npoobl
MOYBBI 110 €€ XUMHUECKOMY COCTaBY, ONMCAHUE BO3MOXKHOCTEN €€ TPUMEHEHUSI.

TpebGoBaHus K Ka4eCTBY OUYBBI pa3IMYHOIrO Ha3HaueHUs. Onucanue 0coOEHHOCTE! NCIOIb30BaHNUs MTOYB B
3aBUCHUMOCTH OT THIIOB, CIOCOOBI YITyUIICHHs KA4eCTBA TIOYB B 3aBUCHMOCTH OT HA3HAYCHHUS.

O6acTi UCTIOIB30BAaHUS OPTaHUYECKUX YA00pEeHUH B 3aBUCHUMOCTH OT KaueCTBEHHOT0 cocTaBa. Onucanue
OpPTaHWYECKUX YJOOPCHHIA U X MIPUMEHEHHE B 3aBHCHMOCTH OT COCTaBa MOYBBI U €€ Pa3HOBUTHOCTH.

IIpakTH4eckne 3aHATHA

O6nactu Ha3HaUYeHUS (IPUMEHEHUs1) MOYBBL, UCXOMS U3 KAYECTBEHHOTO ¥ KOJIMYECTBEHHOT'O COCTaBa.
AHanu3 HOpMAaTUBHOU TOKYMEHTAIUU.

Posib Heoprannmueckux BEIIECTB B KAUYECTBE MUHEPATbHBIX YAOOPEHUH, YIyUIIUTENICH MOYBBI.

CocTaB MUHEPAJIbHBIX YAOOPEHHH 1 MX IPUMEHEHHUE B 3aBHCUMOCTH OT COCTAaBa MOYBBI U €€ PA3HOBUIHOCTH.

16




B3auMmocBs3b cocTaBa y1o0peHUi U X BIMSHUS Ha BETETATUBHBIE CBOWCTBA U TUIOOHOIICHNE PACTEHUH.

JlabopaTopHble 3aHATHS 2
HccnenoBanne XMMUYECKOTO COCTaBa MO0 MOUBBI.
JlaGopaTopHas paboTa Ha BBEIOOD:
. JlaGoparopHas pabota «OOHapyKeHHEe HEOPTaHUYECKUX MTPUMECEil B Tpodax».
[TpurorosneHune npoObl MOYBBHI AJIS UCCIETOBAHUS KUCIOTHOCTH/IIIEIOYHOCTH, HEOPTaHUYECKUX
3arps3HeHnit. OOHapyKeHHe XJIOPHU/I- U CyTb(paT-nOHOB B 1pode 1nouBbl. CocTaBieHnEe YpaBHEHUN peakuit
oOHapyxeHusi. CpaBHEHHUE MOJYyYEHHBIX MOKa3aTeNeil ¢ HOpMAaTUBHBIMU (CITPAaBOYHBIMU) 3HAYCHUSIMH.
2. JJaboparopHas pabota «Onpenenenue pH BOJHOM BBITSKKH ITOYBBI, €€ KUCIOTHOCTH U HIETIOYHOCTH.
HccnenoBanue BOJHBIX BBITSKEK 00pa3l0B FOTOBBIX TOUYBEHHBIX CMeCEei (1Sl pa3HbIX TUIIOB PACTEHHI).
Omnpenenenne pH MoYBkI ¢ HCIIONB30BaHUEM UHAWKATOPOB. OIIEHKa TUIIOB NIOYB B MPEICTaBICHHBIX
oOpasnax (CHIBbHOKHUCIAs, KUCTasl, CIa00KHCIIas, HeUTpaIbHas, EJTI0YHAs).
Tema 9.1.5. UccnenoBanue Teopernueckoe o0yueHue 6
00BEKTOB OHOCPEPBI V4eOHO-HCCIIeN0BATENLCKHI TPOEKT B 00J1aCTH MCCIen0BaHus 06bekToB Onocdepsl. O630p TeM yueOHO-
HCCJIEIOBATEIbCKUX MPOEKTOB. AJITOPUTM BHIIOJHEHUS MpoekTa. OnpeaeneHue npoOaemMbl UCCIEIOBAHMUS.
MeTozpl MOUCKa, aHAJIM3a U 00paboTKH HH(OPMAIMH O TPOEKTE B PA3IMYHBIX HCTOYHUKAX.
IIpakTH4eckne 3aHATHA 2
OO6ocHOBaHME aKTyaJIbHOCTH BBIOpAaHHOW TeMbl. BhIsiBIIeHHEe mpoOeMbl uccienoBanus. Beioop 00beKTOB U
MeTO10B uccienoBanus. [loctaHoBKa nenel U 3aaa4 uccienoBanus. OnpeneneHne NpoIyKTa UCCIeJOBaHMsL.
Omnpenenenue TarnoB U COCTABICHUE MJIaHA UCCIIEA0BaHUS.
3ammra npoekra: llpeacraBieHue pe3yabTaTOB BBHINOJIHEHUS Y4e€OHO-HCCIEIOBATENBCKUX IPOEKTOB
(BBICTYIUJICHHUE C TIPE3EHTAIUEN ).
JlaGopaTopHble 3aHATHSA 1
HccnenoBanue npenokeHHOT0 00beKTa Ha KUCIOTHOCTD, IIETIOYHOCTh, XUMUYECKHI COCTaB (3arps3HUTENH,
Makpo- ¥ MHKpodieMeHThl). OOpaboTka pe3ynbTaToB HccienoBaHus. OIeHKa KadyecTBa HCCIEyeMOro
00BEKTa, UCXOJIS1 U3 PE3YJIbTATOB XUMUYECKOTO aHAJIN3A.
CamMocTosiTeJIbHAS pad0Ta 00YYAIOIIUXCH 2
KoHcnexkTupoBaHue B COOTBETCTBUH C 3aJaHHON TEMaTHUKON
IToAroToBKa YCTHBIX COOOIICHHI B COOTBETCTBUU C 33IaHHON TEMaTUKON
IIpoMeskyTouHasi aTTeCTALUS N0 AUCHMIIUHE IK3aMeH
Bcero 144
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3. YCJIOBHUA PEAJIN3AIIMM YYEBHOM TUCHUILIVHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTePHUAJIbHO-TEXHUYECKOMY 00ecneYeHn 0
Peanuzanus y4yeOHONM AMCUMIUIMHBI TpeOyeT Hamuuus KaOuHeTa oO0ImenpodeccnoHaIbHbIX
JIACITUTIIHH.

O6opynoBanue y4eOHOro KaOWHETa: MOCAJO0YHbIE MecTa JJIg 00ydJaromuxcs, pabouee MecTo
mpernoaaBarens, IOCKa MapKepHas, MYJIbTUMEAUHHBIA IMPOEKTOP, OSKpaH [UIsi MPOEKTOpa,
MYJIbTUMEANINHBIC TIPEe3eHTAUN, HOYyTOYK — 1 mT., MDY — 1 mT., yueOHO-HATIsAIHBIE TTOCOOHS;
TaOJIULIBI, CXCMEI.

3.2. UudopmanunonHoe odecriedyeHue 00yuYeHust

Ilepedyennb yueOHbIX U3aaHuii, UHTEpHET-pecypcoB, 10NMOJHUTENbHOI JUTEPATYPbI
OcHOBHbIE HICTOYHUKH:

1. Tabpuensa O. C. Xumusa. 10 kmacc. Yueonnk / O.C. I'abpuensn, U.I'. Octpoymos, C.A.
CnanxoB. - Mocksa : Ilpocsemenue, 2025. - 128 c. - ISBN 978-5-09-124953-8. - URL:
https://ibooks.ru/bookshelf/398545

2. Taopuensn O. C. Xumus. 11 kmacc. Yuebnuk / O.C. I'abpuensu, U.I'. Octpoymos, C.A.
CnankxoB. - Mocksa : IIpocemenue, 2025. - 127 c. - ISBN 978-5-09-116777-1. - URL:
https://ibooks.ru/bookshelf/398547

3. Andwunorenona, 1. B. Xumus. bazoBsiii ypoBenb: 10—11 kiacchl : yueOHUK ISl CPETHETO
obmero obOpaszoBanus/ U. B. AupunoreHoBa, A.B. babkos, B. A.Ilonkos. — 2-e¢ wu3m.,
UCIIP. Hu JOIl. — MockBa : W3nareancTBO Opaiir, 2025. — 290 c. —
(O6meobpazoBarenpHbid 1K), — [ISBN 978-5-534-16098-7. — Tekct : 31eKTpOHHBIN //
O6pazoBarenpHas miaTdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/544870

4. Kimoes, M. B. Opranndeckas Xumus : yueOHOe ocoOHe I CpeTHEro NpodecCHOHAIbHOTO

obpaszoBanusi/ M. B. KimoeB, M. TI. AGnynnaeB. — MockBa: MW3parensctBo IOpaiir,
2025. — 231 c.— (IIpodeccuonansnoe obpazoBanue). — ISBN 978-5-534-15288-3. —
Texkcr : oamektpoHnbii //  OOpazoBatenbHas 1atdopma FOpalt  [caiiT]. —

URL: https://urait.ru/bcode/544315

5. AmnapneB, A. . OOmas u Heopranudeckass xumus. JlabopaTOpHBIN NMPAKTUKYM : y4eOHOE
nocobwue s cpeaHero npodeccruonaabHoro oopasopanus / A. 1. Amapnes, A. A. Kazakosa,
JI. B. llleBHunbina. — 2-€ u3f., uctp. u gon. — Mocksa : U3parensctBo FOpaiit, 2025. —
159 c. — (Ilpodeccuonanproe obpazoBanue). — ISBN 978-5-534-04610-6. — Tekct :
AJICKTPOHHBIN /l O6pazoBaTenpHas maTdopma Opaiit [caiiT]. —
URL: https://urait.ru/bcode/539193

6. BmmuBkoB, A. A. Opranudeckas XuMus. 3a7aud M YNPaXHEHUS : ydeOHOe mocobue s
cpenHero npodeccuoHabHOTO 00pazoBanus / A. A. BmBkos, A. B. IlectoB ; moa Hay4yHOI
penakuueit B. . CocHoBckux. — MockBa : M3narensctBo FOpaiit, 2025. — 344 c. —
(ITpodeccuonanproe oopazosanne). — ISBN 978-5-534-01619-2. — TekcT : 3MEKTPOHHBIIHA
/I ObpazoBarenbHas miatdopma FOpainT [caiit]. — URL: https://urait.ru/bcode/539035

JlonoTHUTeIbHbIE HCTOYHUKH:

1. Opranuueckass XUMUS: BBICOKOMOJICKYJIIPHBIE COCAMHEHUS : YYEOHHK M TNPAKTHKYM JUIs
cpennero mpodeccuoHanbHOTO OoOpa3zoBanus/ M. C. ApxkakoB [U np.]; ToA peaakiuen
A. b. 3e3una. — Mocksa : M3parensctBo FOpaiit, 2025. — 386 c. — (IIpodeccuonansHoe
obpazoBanue). — ISBN 978-5-534-19929-1. — Texkcr : anextponHsiid // OOpa3oBaTeabHas
iatgopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/557344

2. XaxanwHa, T.MW. Oprannyeckas Xumus: ydeOHOe  mocoOuMe  IJIi  CpPEIHEro
npodeccuonanbHoro odpasosanusi/ T. WM. Xaxanuna, H.TI. OcunenkoBa. — Mocksa :
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M3marensctBo  Opaiit, 2025.— 396c.— (IlpodeccuonansHoe oOpazoBaHHE). —
ISBN 978-5-534-00948-4. — Texkcr : anexktpoHHbIi // Obpa3oBarenbHas miardgopma FOpait
[caiiT]. — URL: https://urait.ru/bcode/535460

Cracp, H. ®. O6mas u Heopranmueckas xumus. CrnpaBo4yHHK : ydeOHOe mocobue ams
cpennero mnpodeccuoHanbHOro o6pazoanus/ H. ®. Crace. — 4-¢ u3a.— Mocksa :
WznarensctBo FOpaiit, 2025. — 92 c. — (IIpodeccuonanpHoe oopazoBanue). — ISBN 978-
5-534-09179-3. — Tekcr : anexkTponHbid / O0pa3oBaTenbHas miaTdopma FOpaiT [caliT]. —
URL: https://urait.ru/bcode/537875

Kamunckwmii, B. A. Oprannueckass XuMusi: TECTOBBbIC 3a/IaHMS, 3aJa4d, BOTIPOCHI : y4eOHOe
nocoOue as cpeanero mnpogeccuoHanbHoro odpasosanus / B. A. Kamunckuii. — 2-¢ u3z.,
uctp. u gomn. — Mocksa : U3mparensctBo FOpaiit, 2025. — 289 c. — (IIpodeccunonanbroe
oOpazoBanue). — ISBN 978-5-534-02899-7. — Tekcr : anexTpoHHbIi / OOpa3oBaTenbHas
matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/538800

HNHTepHET-pecypcehl:
www.pvg.mk.ru (omummnuana «Ilokopu BopoObeBbI ropsi»).
www.hemi.wallst.ru (O6pa3oBaTeNbHBIA CAUT IS IKOJIBHUKOB « XUMUSD» ).
www.alhimikov.net (O6pazoBaTenbHBIN CAUT IS IIKOJIBHUKOB).
www.chem.msu.su (DnekTpoHHas OMOIMOTEeKa O XUMHUH ).
www.enauki.ru  (MHTepHeT-u3naHue A yuurtenedr  «EcrecTBeHHbIE
www.lseptember.ru (MmeTonuueckas razeta «llepBoe ceHTAOPS»).
www.hvsh.ru (xypHan « Xumust B IKOJIE»).
www.hij.ru (OkypHa «XUMUS U KUZHBY).
www.chemistry-chemists.com (31€KTpOHHBIN )KypHaAIT «XUMUKUA U XUMHSD»).

HayKu»).

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOI
JACIATLITAHBI

OCYIICCTBIIACTCA

nmpenoaaBarcjicM B IHPOHCCCC MPOBCACHUSA IMPAKTUYCCKUX 3aHHTHﬁ, TCCTUPOBAHUA, a TAKXKC
BBITIOJTHEHU A O6y‘{aI-OHlI/IMI/IC$I WHIUBHUAYAJTbHBIX SaHaHHﬁ.

PesynbTaThl 00yuenus
(ocBOCHHbIE YMEHHUSI, YCBOCHHbIEC 3HAHHUS)

@opMbI H METO/IbI KOHTPOJISI ¥ OLIEHKH
pe3yJabTaTOB 00y4eHHs

JIUMYHOCTHBIC

-4yBCTBO TOPJIOCTH U YBAXKEHUS K HCTOPUU U
JOCTH>KEHHUSIM OTEYECTBEHHOM XWMHMYECKOU
HAYKW; XUMUYECKH TPaMOTHOE MOBEJCHHE B
poeCCHOHAIBHON JIEATEILHOCTH U B OBITY
npu oOpareHun c XUMHYECKHUMH
BElleCTBaMH, MaTeprajIaMH U MPOLeCCaMu;
-TOTOBHOCTh K TPOJIOJDKCHHUIO O0pa30BaHUS
Y TIOBBINICHHS KBTU(PUKAUA B WU30paHHOU
npodecCuoHATBLHOM JESITEIIbHOCTH u
O0BEKTHBHOE OCO3HAHHME POJIM XUMHUYECKUX
KOMIIETCHIIUH B 3TOM;

-yMeHue HCIIOJIb30BaTh JOCTUKEHUS
COBPEMEHHOM  XUMUYECKOM  HAyKu U
XUMHUYECKHX TEXHOJOTHM 7 MOBBILICHUS
COOCTBEHHOT0 MHTEJUIEKTYAJIbHOTO Pa3BUTHS

OLICHKA BBIIOJHEHHS ITMChMEHHBIX
CaMOCTOSTEIBHBIX Pa0OT;

OIICHKA OTBETOB MPH YCTHOM (PPOHTATEHOM H
MHMBU/IyaJIbHOM OIpOCE;

OLICHKA BBIITOJHEHHS TECTOBBIX CAMOCTOSTEIIBHBIX

pabor;
OIICHKA BHIIOJIHCHUS HHANBUIYAIHBIX 33/ TaHHIA;
OLICHKA BBITIOJTHEHUSI BHEayJUTOPHON

CaMOCTOSITENIbHOM pa6OTI)I.
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B BBIOpaHHOM npogeccuoHaTbHON
NeATENLHOCTH;
MeTarnpeaMeTHbIe
- WCIIONB30BAaHWE  PA3IMYHBIX  BHIOB OLICHKA BBINOJIHCHHS TUCbMEHHBIX

[TO3HABATEILHON JIEATEIFHOCTH U OCHOBHBIX
WHTEIICKTYyaJIbHBIX ONepanuid (MMOCTAHOBKH
3a1au, (HOPMYJTUPOBAHUS TUIIOTE3, aHATU3a
W CHHTE3a, CpaBHEHHsS,  0000IIeHus,
CHCTEMAaTH3alliM, BBISBICHHUS TMPUUYUHHO-
CJICICTBCHHBIX CBs3€i, ITOMCKAa aHaJoroB,
(GOpMyJIMpOBaHUS BBIBOJOB) Ui PCLICHHUS
MOCTaBJICHHOM 3a/1a4u, MPUMCHCHHE
OCHOBHBIX METOJIOB IMO3HAHUS (HAOIIOICHUS,
HAyYHOTO OKCIECPUMEHTA) JUIS W3YYCHHUS
pa3IMYHBIX CTOPOH XUMHUYCCKHX OOBEKTOB U
MPOIECCOB, C  KOTOPHIMH  BO3HHKACT
HEOOXO0IMMOCTh CTaJIKUBATHCS B
npodeccuoHabHOU cdepe;

-HCIIOJIb30BAaHUE PA3JIUYHBIX HCTOYHUKOB
JUTSL TIOJTYYCHHSI XUMHYECKOH HWH(pOpMAaIUH,
YMEHHE OIEHUTh €€ JOCTOBEPHOCTH [T
JOCTHIKEHHUSI ~ XOPOIIUX  pe3y/bTaTOB B
npodeccuoHaIbHOM cdepe;

CaMOCTOSITEIBHBIX Pa0oT;

OIIEHKA OTBETOB IPH YCTHOM (PPOHTAIIEHOM H
HHAMBUYyaJIbHOM OIIPOCE;

OLIEHKA BBIMOJIHEHUS TECTOBBIX CAMOCTOATEIbHBIX

pabor;
OLICHKA BBIIOJHEHHS] MHANBHYAJIbHbBIX 3aaHH;
OIICHKA BBITTOJTHEHUS BHEAYAUTOPHOM

CaMOCTOSITENIbHOMN paGOTBI.

NnpeaIMETHbIC

-c(popMHUPOBAaHHOCTh ~ TPEACTABICHUNA O
MECT€ XHMHUU B COBPEMEHHOW Hay4dyHOH
KapTUHE MHpA; MOHUMAHUE POJIM XUMHUU B
dbopMHupOBaHUH KpyTo3opa u
(YHKIMOHATIBHONH TPaMOTHOCTH 4YellOBEeKa
JUISl pEeLIEHUs MPAKTUYECKUX 3a7a4;

- BJIQJICHUE  OCHOBOIIOJIArAIOIUMU
XUMUYECKUMHM  IOHATUSMH,  TEOPHUSMH,
3aKOHAMHU U 3aKOHOMEPHOCTSIMU;
YBEPEHHOE  MOJIb30BAHUE  XWMHUUYECKOU
TEPMUHOJIOTUEN U CUMBOJIMKOM;

- BJIQJICHUE OCHOBHBIMU METOJIaMH
HAyyHOTO0 IIO3HAHMsI, MCIIOIb3YEMBIMU B

XUMUU: HaOJIOZICHUEM,  ONHCAHUEM,
U3MEpPEHUEM, OJKCIEPUMEHTOM; yMCHHE
oOpabaTeiBaTh, OOBACHITH  PE3YNHTATHI

IMMPOBCACHHLIX OINBITOB W JCJIATb BLIBOJbBI;
TOTOBHOCTE M CIIOCOOHOCTH IIPUMCHATH

METO/IbI MTO3HAHUS npu peleHnmn
MIPAKTUYECKUX 3a]a4;
- chOpPMUPOBAHHOCTH yMEHHs JaBaTh

KOJIMYECTBEHHBIE OLEHKU M TPOU3BOAUTH
pacueTbl MO XHMHYECKMM QopmysiaM U

OIICHKA BBHIITOJIHEHHUS THCHMEHHBIX
CaMOCTOSATEIBHBIX PadOT;

OIICHKA OTBETOB MPH YCTHOM (PPOHTATEHOM H
UHIUBHUIYyaTBEHOM OIPOCE;

OLICHKA BBIITOJHEHHS TECTOBBIX CAMOCTOSTEIIBHBIX

pabor;
OIICHKA BHIIOJIHCHUS HHANBUIYABHBIX 33/ TaHHIA;
OLICHKA BBITIOJTHEHUSI BHEayJUTOPHON

CaMOCTOSTEIBHON pabOTHI.
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YPaBHEHUSIM,;
- BIIaZICHUE [paBUIaMu TEXHUKH

0€3011aCHOCTH npu UCTOJIb30BAHUHU
XMMHYECKUX BEIICCTB;
- c(hOpMHUPOBAHHOCTH COOCTBEHHOM

NO3ULUU IO OTHOIICHHIO K XHWMHYECKOU
uHpOpMALIUK, TOJy4aeMOl U3 pa3HBIX
HUCTOYHHUKOB.
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